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Introduction to the Service 

DEFINmON OF THE SERVICE 

The CAD/CAM Industry Service (CCIS) is a comprehensive, worldwide information 
service that performs research on and analyses of the markets, companies, products, 
trends, and technologies of the CAD/CAM industry. CCIS provides research and 
decision support in five ways: 

• Research notebooks. These notebooks are detailed, frequently updated reference 
sources on the CAD/CAM industry. Market forecasts and analyses, annual 
shipments, market shares, and installed base information are provided. Profiles 
of major competitors ^ e also included. 

• Inquiry privilege. This feature provides clients with direct access to the CCIS 
research analysts. The inquiry privilege allows clients to access the information 
most applicable to their specific needs. 

• Research bulletins. These event-driven publications provide a continual flow of 
timely information and Dataquest analyses on major industry events and issues. 

• Industry conference. An annual conference brings industry participants together 
to review the state of the CAD/CAM industry and discuss the major issues in an 
Open forum. 

• Research library. Clients have access to Dataquest's extensive libraries for 
independent research. 

To support client's decision-making in such areas as developing long-term goals, 
implementing and executing tactical plans, understanding user environments, and 
evaluating distribution channels, CCIS offers the following types of information: 

• Comprehensive information on markets, products, technologies, applications, 
and companies in the CAD/CAM industry 

• Quantitative data on shipments, installed bases, forecasts, market segmentation, 
and company performance 

• Qualitative insights on technology trends, new product and market 
developments, company and marketing strategies, product positioning, and 
competitive postures 

NEED FOR THE SERVICE 

As the CAD/CAM industry matures, with the compoimd annual growth rate (CAGR) 
slowing to 8 percent in 1991, the decision-making process of CAD/CAM professionals 
becomes increasingly complex. Dataquest's CAD/CAM Industry Service is a resource of 
industry experts, providing all levels of personnel at our client companies with 
information and analyses on the CAD/CAM industry so that decisions can be made in an 
informed and timely manner. 
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Both general and specific industry data are gathered from a wide variety of sources. 
The benefits to our clients include: 

• A single-source resource for decision-making support in planning, marketing, 
and development 

• An objective, broad coverage of interrelated and international markets 

• An external management information source 

• A dynamic, ongoing, and long-term relationship 

• A decision support tool for tactical and strategic information needs and 
problems 

SERVICE STRUCTURE 

CCIS research and analysis is offered to clients in two major parts: core (or general) 
and application-specific Refer to Figure 1 for a graphical description of the service 
structure. 

Core Service 

The core service is provided to all CCIS clients and contains information and 
analyses relevant to all CADfCAM industry participants. The core service is supported 
by a staff of industry and research experts. It consists of the following elements: 

• Industry Overview—Analysis of the industry as a whole, including summaries of 
the major CAD/CAM segments 

• Company Profiles—Information on the top 20 CAD/CAM suppliers, as well as 
quarterly and annual financial data on publicly held companies 

• Mews/etters—Event-driven analyses of issues and research of relevance to all 
CCIS clients 
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Figure 1 

CAD/CAM Industry Service Structure 
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Core 

• Markets and 
Analysis 

• End-User 
Survey 

• Newsletters 
• Focus Sessions 
• Analyst Support 

• Data Base 

* Markets and 
Analysis 

• End-User 
Survey 

• Newsletters 
• Focus Sessions 
• Analyst Support 
• Data Base ^ _ 

• Markets and 
Analysis 

• End-User 
Survey 

• Newsletters 
• Focus Sessions 
• Analyst Support 

• Data Base 

• Data Base 
• Industry Overview 
• General Newsletters 
• Corporate Profiles 
• CAD/CAM Industry Directory 
• Annual Conference 
• Inquiry Privileges 
• International Research and Support 

m 

Source: Dataquest 
June 1987 
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In addition to the above elements, all CCIS clients receive through the core service 
the following elements: 

• Inquiry privileges—Direct access to the CCIS staff of analysts and researchers so 
that data and analysis may be tailored to specific information requests 

• Attendance to the annual industry conference—One free seat at the conference, 
which must be reserved in advance 

• International support—Access to the CCIS staff of researchers in Dataquest's 
London and Tokyo offices, as well as analysis pertaining to those regions 

• CADICAM Industry Directory—Ont copy of the annually updated directory, which 
contains pertinent information on over 600 CADICAM suppliers and their 
products 

Application-Specific Modules 

The application-specific notebooks are available to CCIS clients that need 
information on a specific CAD/CAM application. 

• Mechanical CADICAM Applications 

• Electronic Design Automation Applications 

• Facilities Design and Mapping Applications 

Each application module contains information and analyses particular to the specific 
application, including newsletters and other event-driven publications, market overview, 
market shares and forecasts, and specialized research and surveys. Each application 
module is supported by a staff of CCIS analysts with experience in the specific 
application. 

INFORMATION STRUCTURE 

The information available to CAD/CAM Industry Service clients is structured to 
provide data and analysis that are easily accessible and meaningful. Figure 2 graphically 
illustrates the CAD/CAM Industry Service information and reporting structure. All core 
segments, such as channel, product, region, and platform, are analyzed in both a general 
sense, which can be found in the Industry Overview core notebook, and an application-
specific sense, which can be found in the respective application modules. 
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Figure 2 

CAD/CAM Industry Service Information Structure 
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Channel 

Channel, the first tier of the data base model, identifies how CAD/CAM systems 
reach the end user. This tier helps to distinguish the various distribution channels and 
marketing arrangements used when selling CAD/CAM systems. 

Turnkey 

The turnkey channel encompasses the sale of complete CAD/CAM systems, 
including computer, graphics workstations, operating systems, application software, and 
peripherals. Turnkey vendors also typically offer complete service, training, and 
maintenance for the systems that they sell. 

Unbundled 

The unbundled channel comprises the sale of CAD/CAM system components, such 
as application software or hardware, sold independently of each other. Unbundled 
components may be sold by either a company that specializes in that particular 
component, such as a software-only company or a computer manufacturer, or by a 
turnkey vendor, selling its software independently of the system. 

OEMIVAR 

The original equipment manufacturer (OEM) and value-added reseller (VAR) 
channel consists of companies that sell their products to another company for resale, 
which may be to another tier in the distribution channel or to the ultimate end user. 
Companies in this tier include computer manufacturers that sell their systems to turnkey 
vendors, who in turn resell the computer to an end user. 

Dealer I Distributor 

This growing channel consists of a group of companies that resell products 
developed by another company. Although not limited to personal computers, this 
platform comprises the majority of products moved through this channel. Dataquest 
reports on the amount of products moved through this channel but does not measure the 
market share of individual dealers or distributors. 

Product 

The product tier deals with tracking the sale of five major subsystems of a 
CAD/CAM system, including computers, graphics terminals, peripherals, software, and 
service. 
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Computers 

This area identifies the unit and dollar volume of computer sales in the CAD/CAM 
industry. 

Graphics Terminals 

This area identifies the unit and dollar volume of graphics terminal sales in the 
CAD/CAM industry. 

Peripherals 

This area identifies the dollar volume of sales of peripherals such as plotters and 
printers in the CAD/CAM industry. 

Software 

This area identifies the dollar volume of application software sales in the CAD/CAM 
industry. 

Service 

This area identifies the dollar value of hardware, software, and support service sales 
in the CAD/CAM industry. 

Region 

The regional segment of the CADfCAM Industry Service data base defines four 
regions into which CAD/CAM systems are sold. This segmentation aids in understanding 
the geographic characteristics of the areas where CAD/CAM systems are sold and 
delivered. 

North America 

The North /American segment includes sales of CAD/CAM systems in the 
United States, Canada, and Mexico. 
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Europe 

Europe includes the sale of CAD/CAM systems into the following countries and 
European areas: 

• Benelux countries • Scandinavian countries 

• France • United Kingdom 

• German Region • Rest of Europe 

• Italy 

Far East 

The Far Eastern region includes the sale of CAD/CAM systems into the following 
countries: 

• Hong Kong • People's Republic of China (PRO) 

• Japan • Singapore 

• Korea • Taiwan 

Rest of World 

The Rest of World (ROW) segment includes the sale of CAD/CAM systems from 
territories not included in the European, Far Eastern, or North American regions. 

Platform 

Platform segmentation identifies three major architectures being delivered into the 
CAD/CAM market. This segmentation aids in understanding the trends related to the 
types of systems being purchased. 

The three types of products are personal computers, technical workstations, and 
host-dependent systems. The major distinction among these product types is that 
personal computers and technical workstations contain their own CPUs and operating 
systems and tiierefore are classified as being fully distributed systems. Host-dependent 
systems, however, are considered shared-logic systems because their CPUs and 
operating systems are used as shared resources. For counting purposes, Dataquest treats 
personal computers and technical workstations as both system units and workstation 
units. 
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Personal Computers 

A personal computer-based workstation is defined as having the following 
characteristics: 

• DOS or OSf2 operating system 

• Local 8/16-bit CPU 

• Single processing capability 

Examples of personal computer-based workstations are the Apple Macintosh and the 
IBM PC AT. 

Technical Workstations 

A technical workstation is defined as having the following characteristics: 

• Resident operating system 

• Full virtual operating system, such as UNIX or VMS 

• Multitasking 

• Networked communications support 

• Integrated graphics 

Examples of technical workstations are Apollo's DN 3000, Daisy's Logician, 
Intergraph's Interpro 32, and Sun's 2/120. 

Host-Dependent 

The host-dependent architecture is defined as having the following characteristics: 

• CPU external from the workstation 

• No local operating system at the workstation level 

• Conditioned environment requirements 

Examples of host-dependent products are Computervision's CDS 4000, Digital's 
VAX 11/780, and IBM's 4361. 
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Server 

A server is defined as a networked resource that is used to control or accelerate a 
process, such as a file or peripheral server, so that more than one user may access a 
shared resource, or it can be used as an accelerator. A server is also typically used as a 
shared resource to speed up a computationally-intense process. 

COMPANIES 

Dataquest continues to expand the number of companies included in our forecast 
model. Our data base includes only end-user revenue of CAD/CAM companies. In this 
way, we avoid double counting and accurately represent CAD/CAM purchases by 
ultimate end users. The model consists of two groups of companies: those listed 
individually, or "main companies," and those consolidated into the "other" category. A 
company is listed individually only if its total CAD/CAM end-user revenue is $15 million 
or more. Conversely, a company is in the "other" category if its total CAD/CAM 
end-user revenue is less than $15 million. 

Main Companies 

The following companies, whose end-user revenue is $15 million or more, are listed 
individually in Dataquest's forecast model: 

Apollo 

Applicon 

Auto-Trol 

Autodesk 

CISI 

Cadnetix 

Calay 

Calcomp 

Calma 

Cimlinc 

Computervision 

Control Data 

Daisy 

Digital 

Exapt 

Ferranti 

Fujitsu 

Futurenet 

Gerber Systems 

Graftek 

Hewlett-Packard 

Hitachi 
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• Hitachi Zosen 

• Holguin 

• IBM 

• Intergraph 

• MacNeal-Schwendler 

• Matra Datavision 

• McDonnell Douglas 

• Mentor 

• Mitsubishi Electric 

• Mutoh Industries 

• NEC 

• Norsk 

• Otsukashokai 

• Pafec 

• Prime 

• Racal-Redac 

Other North American Companies 

Robo Systems 

SDRC 

Scientific Calculations 

Seiko I&E 

Sharp System Products 

Siemens 

Silvar-Lisco 

Sun 

Synercom 

Syscan 

Tektronix 

Telesis 

Toshiba 

Valid 

Zuken 

Zycad 

These companies, whose end-user revenue is less than $15 million, are based in 
North America and are in the "other" category: 

• AJSA 

• ACDS 

• Accugraph 

• Advanced Geographic Systems 

• Aptos 

Automated Systems 

Cadam 

Caeco 

Cascade Graphics 

Case Technology 
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Cubicomp 

DH 

DeNies 

ECAD 

ESRI 

Engineered Software 

Evans & Sutherland 

Factron 

Foresight Resources 

Gateway Design Automation 

Genrad 

Geobased Systems 

Geovision 

Gerber Scientific 

HHB Systems 

HOK/CSC 

Holguin 

ICAD 

Infinite Graphics 

Kork Systems 

LSI Logic 

MAGI 

MARC 

Manufacturing Consultants 

Maptech 

Megacad 

Metasoftware 

Metheus 

Micro Control Systems 

NCA 

Orcad 

PDA Engineering 

Paragon 

Personal CAD 

Phoenix Data Systems 

Point Line Company 

Quadtree 

SDA 

Seattle Silicon Technology 

Secagraphics 

Shape Data 

Sigma Design 

Silicon Compilers 

Silicon Design Labs 

Silicon Solutions 

Simucad 

Shok Systems 

Sperry 
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• Supercad 

• Swanson Analysis 

• Teradyne 

• Test Systems Strategies 

• The Great Softwestem Co. 

• Transformer CAD 

• Unload 

Far East-Based Companies 

VLSI Technology 

Versacad 

Via Systems 

View Logic 

Visionics 

WPS Development 

Xerox 

Dataquest collects information on the following Japanese companies. If a company 
does not represent a United States-based company's Japanese distributor and if its total 
end-user CADfCAM revenue is $15 million or more, it is also included in the "main 
companies" category. This list represents all of the Far Eastern companies from which 
Dataquest's CCIS collects data: 

/Uda Engineering 

Andor 

Asahi Optical 

Asahig Giken 

Autodesk Japan 

C. Itoh Techno-Science 

CPU 

Century Research Center 

Computervision Japan 

Data FO Japan 

Design Automation 

Fuji Xerox 

Fujitsu 

Graphtec 

Hakuto 

Hitachi 

Hitachi Zosen 

Hitachi Seiko 

IBM Japan 

Info. Services Int'l Dentsu 

Kanematsu Semiconductor 

Marubeni Hytech 

Mentor Graphics Japan 

Mitsubishi Electric 

Mitsui Engineering 

Mutoh Industries 
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NEC 

Nippon Univac Kaisha 

Nissec Schlumberger 

Otsukashokai 

Prime Computer Japan 

Racal-Redac Japan 

Rikei 

Seiko I&E 

Sharp System Products 

Silvar-Lisco Japan 

Technodia 

European-Based Companies 

• Tokyo Keiki 

• Toshiba 

• Toyo Information Systems 

• Uchida Yoko 

• Univac Information Systems 

• Ustation 

• Wacom 

• Yamashita Electric Design 

• Yokogawa Electric 

• Yokogawa Hewlett-Packard 

• Zuken 

Dataquest collects data from our London office on the following European-based 
companies. Their market shares are called out individually only if their total end-user 
CADfC/VM revenue is $15 million or more: 

Cad Centre 

CADlab 

Calay 

CISI 

Dassault 

EIE 

Exapt 

Ferranti 

Marconi 

Matra Datavision 

Norsk 

Olivetti 

Pafec 

Racal-Redac 

Robo Systems 

Secmai 

Siemens 

Superdraft 

Syscan 
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HOW TO USE THE SERVICE 

Due to the vast amount and dynamic nature of the information that is disseminated, 
the Dataquest CAD/CAM Industry Service offers four means of access to our research: 

• Research notebooks 

• Newsletters 

• Inquiry privilege 

• /Annual conference 

Research Notebooks 

The six CCIS research notebooks contain the nucleus of the CAD/CAM Industry 
Service research. 

Core Notebooks 

The three core notebooks are available to all CCIS clients and cover the entire 
CAD/CAM industry. These notebooks include the following: 

• Industry Overview—Ain overview of the entire CAD/CAM industry, with a 
summary of the forecasts and trends on each of the tiers and segments 
illustrated in Figure 2 , 

• Newsletters—Aiii archive for all CCIS newsletters, with tabs for specific 
applications 

• Company Profiles—Company and product information on the top twenty 
United States-based CAD/CAM vendors 

Application Modules 

The three application modules are available to CCIS clients that need in-depth 
information specific to an application. They include: 

• Mechanical CAD/CAM Applications—Trends and analyses of mechanical 
applications, including mechanical computer-aided engineering, drafting, 
design, finite element modeling and analysis, data base management systems, 
and numeric control 

• Electronic Design Automation Applications—Trends and analyses of electronic 
applications, including electronic computer-aided engineering, IC layout, PCB 
layout, compilation, and test 
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• Facilities Design and Mapping Applications—Trends and analyses of the facilities 
design and mapping application segments, including architectural, facilities 
management, process design, mapping, and geographic information systems 

Newsletters 

CCIS Research Newsletters contain information that is either industry event-oriented 
(e.g., major product announcements) or based on a Dataquest primary research effort 
(e.g., end-user surveys). The Dataquest CAD/CAM Industry Service typically publishes 
two to five newsletters per month. These go into the Newsletters notebook and are 
classified as either general CAD/CAM or mechanical, electronic design automation, or 
facilities design and mapping applications. 

Inquiry Privilege 

The inquiry service allows clients to have direct access to any of the CCIS research 
staff for up-to-the-minute information and analyses via telephone, telex, facsimile, or 
visits. This also allows clients to obtain information on a specific question or topic not 
found in the printed publications. To support this direct-line access, Dataquest has a 
highly professional research staff with an in-depth background in the CAD/CAM 
industry. We maintain contact with a large company base through sophisticated 
sampling and interviewing techniques. To contact the staff, please write, call, telex, 
FAX, or visit the following address: 

Dataquest Incorporated 
1290 Ridder Park Drive 

San Jose, California 95131 
Telephone: (408) 971-9000 Telex: 171973 

FAX: (408) 971-9003 

Also available to CCIS clients through the inquiry privilege is the use of Dataquest's 
extensive CAD/CAM and corporate libraries. Library visits may be scheduled by calling 
the CAD/CAM Industry Service directly. 

Annual Conference 

The annual CCIS conference is a two-day, in-depth conference held in the calendar 
second quarter at a resort location. The purpose of the conference is to provide a forum 
for the Dataquest research staff and other industry experts to share their thoughts and 
ideas on the CAD/CAM industry. One of the key elements of the conference is the 
presentation of Dataquest's current market numbers and market shares along with our 
projections for the next five years. All of the presentations are organized in a large 
loose-leaf binder and distributed at the conference. 
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Dataquest's CAD/CAM Industry Service clients are entitled to one free reservation 
at the conference. Additional employees from client companies can attend at reduced 
rates. Due to limited space, all clients are encouraged to register early to reserve the free 
seat to which they are entitled. 

FORECASTING METHODOLOGY 

Dataquest's CAD/CAM Industry Service market estimates and forecasts are derived 
using one or more of the following techniques: 

• "Bottom up" or component aggregation. This method involves adding all 
relevant vendor contributions to arrive at total market estimates for all historical 
data. 

• Segment forecasting. This method involves creating individual forecasts for each 
application segment, including regional and platform forecasts for that 
application. In this way, each application segment incorporates its own set of 
unique assumptions. 

• Demand-based analysis. This method involves tracking and forecasting market 
growth based on the present and anticipated demand of current and future 
users. This requires the development of a total available market (TAM) model 
and a satisfied available market figure to accurately assess the levels of 
penetration. 

• Capacity-based analysis. This method involves identifying future shipment 
volume constraints. These constraints, or "ceilings," can be the result of 
component availability, manufacturing capacity, or distribution capacity. In any 
case, a constraint in one of these areas is capable of keeping actual shipments 
below the demand level. 

Dataquest's revenue and shipment estimates are based on the following sources: 

• Information supplied by company management or gathered from publicly 
available published sources 

• Information supplied by other Dataquest industry services relating to 
components/subsystems of CAD/CAM systems 

• Information provided by OEMs or resellers of the manufacturers' products 

• Ljirge-scale end-user surveys 

• Senior staff estimates based on reliable historical data 
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The CAD/CAM Industry Service data are based on revenue and unit data of systems 
sold to end users. Great care is taken with our actual unit and revenue numbers to avoid 
double counting. 

Despite the care taken in analyzing the available data and attempting to categorize it 
in a meaningful way, we offer a few caveats regarding interpretation of the data: 

• Certain assiimptions, definitions, or conventions implicit in our forecasts may 
differ from those of others. Please refer to our Industry Overview and application 
notebooks glossary for definition of forecasting terms and analysis and 
interpretation of the data in order to understand our definitions and 
assumptions. 

• Our shipment estimates of systems and workstations include only those 
delivered to paying customers, not the total that is manufactured (the backlog). 

• Revenue and average selling price estimates are based on transaction prices, not 
list prices. 

• All data elements have been adjusted to reflect the forecast period, which is the 
calendar year. 

• Many manufacturers do not release their actual unit sales, application 
distribution, geographic distribution, or platform distribution. In order to 
provide our clients with the most accurate forecasts, we have given careful 
consideration to estimating these companies' data. 

• Prior to 1983, Dataquest did not segment revenue geographically other than into 
U.S. and non-U.S. markets. To accommodate the expanded geographic 
segmentation, we have added all non-U. S. data into the ROW segment for 
1981 and 1982. 

• Prior to 1983, Dataquest did not differentiate products based on hardware type. 
To accommodate our expanded product type segmentation, we have grouped all 
product types prior to 1983 into the host-dependent category. /Uthough not all 
systems shipped prior to 1983 were of the host-dependent variety, the vast 
majority were. 
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1.1 EDA Definitions 

The electronic segment encompasses design automation products that are typically 
used to support the design and manufacture of electronics products. TTieir primary users 
are engineers, designers, and draftspeople involved in the design, documentation, and 
engineering process. This section defines the major electronic design automation (EDA) 
product areas: electronic computer-aided engineering (ECAE), printed circuit board 
(PCB) layout, and integrated circuit (IC) layout. It is followed by a general discussion of 
the history, trends, and opportunities in the EDA market. Other sections in this binder 
contain detailed discussions of each individual product area. 

Dataquest would like to provide one further note of explanation of our use of the 
term ED/V. Dataquest now uses EDA rather than the term EC/UD to describe the entire 
electronic CAD market. The term ECAE (rather than EDA, which was used formerly) is 
used to distinguish tools used up front in the electronics engineering process. We made 
these changes in order to keep pace with industry-standard terms and practices. 

DEFINITION OF THE EDA MARKET 

Dataquest has defined tiie EDA market in terms of major applications, users, and 
technology. Figure 1.1-1 illustrates the basic model used in our analysis. 

>9 
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Figure 1.1-1 
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1.1 EDA Definitions 

Definition by Technology 

Dataquest distinguishes between two major technology applications: IC design and 
PCB design. Integrated circuits include standard components, such as TTL and ECL; 
very large scale integrated (VLSI) circuits such as the Intel 80386 or the Motorola 68030; 
and application-specific integrated circuits (ASICs), such as gate arrays, standard cells, 
and PLDs. PCBs cover the complete range of board design, including single-board 
systems, multiboard computers, or embedded hardware for real-time operations. 

Definition by Application 

The EDA market applications are organized by major design phase, from the initial 
conceptual design of the product to layout, test, and release to manufacturing. For 
purposes of forecasting, we group together three major classes of application: ECAE, 
IC layout and PCB layout. 

ECAE applications are used in the up-front part of the design processfor the 
engineering and documentation of the product. ECAE includes the following design 
stages and applications: 

• Architectural design tools that specify and evaluate the general concept of the 
design, and logic design automation tools that facilitate this process 

• Schematic capture tools that create detailed implementations and documentation 
drawings of the design 

• Verification and analysis tools that debug the design's logical and timing 
behavior and check conformity to electrical rules, thermal behavior, and other 
key characteristics 

• Test tools that generate and create the patterns used in the manufacture of the 
product 

• Documentation tools 

• Data base management tools that link applications, manage design data, and 
track libraries 

IC layout tools are used during the physical design phase to create and validate the 
geometric patterns that will be used in the meinufacture of the IC (e.g., mask data or 
e-beam information). Applications that are tracked in the IC layout market include: 

• Polygon editing systems that create mask geometries manually 

• Automated place-and-route systems for gate arrays, standard cells, and cell-
based designs 
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• Silicon compilation systems that generate IC structures automatically 

• Layout verification that performs electrical rule checks (opens, shorts), design 
rule checks (design rule spacing), and net-list versus layout comparison on the 
final geometries 

PCB layout tools are used during the physical design phase to create and validate the 
data that will be used to manufacture boards (e.g., solder masks, board outline, and drill 
data). Applications that are tracked in the PCB layout market include: 

• Layout editing systems that place-and-route board designs manually 

• Automated routers and routing accelerators 

• Layout verification tools that check design rule spacing 

• Thermal and reliability analysis packages that evaluate the layout's cross talk, 
noise, and stability under varying conditions 

• Software interfaces to manufacturing systems (numeric control output and 
Gerber and photoplot information) 

Dataquest established this differentiation between ECAE, IC layout, and PCB layout 
by distinguishing between the primary output of each system. Layout systems primarily 
generate manufacturing information (mask sets, numeric control data, etc). ECAE 
systems primarily generate net-list data used to drive physical layout systems (though 
Other major ECAE output includes test patterns and schematic documentation). 

Dennition by User 

We also characterize the market in terms of eight major classes of user. Dataquest 
user surveys examine attitudes, needs, levels of penetration, and spending plans in each 
category. This data is the basis of our overall forecasts Eind underlies our analyses of 
major technology trends. 

Aerospace/Military 

The aerospace/military segment is among the early adopters of all EDA 
technologies, and, while not the largest segment, has continued to assume the role of 
technology leadership. Military/aerospace companies are driven by the need to provide 
very sophisticated real-time systems in increasingly compact spaces. The military also 
sets very rigid standards for reliability and documentation. As such, they have been 
aggressive users of ASICs, surface-mount technology, simulation, and special-purpose 
hardware, such a^logic accelerators. The pending navy purchase of millions of dollars 
worth of EDA equipment ensureis that the military will be a significant factor in the EDA 
market for years to come. 

1.1-4 © 1988 Dataquest Incorporated July CCIS EDA 
0000794 



1.1 EDA Definitions 

Automotive 

With the growing amount of electronics in today's cars (fuel systems, brakes, repair 
monitors, etc), the automotive segment uses EDA technology aggressively. The auto
mobile industry's use of ASIC components and surface-mount board designs is behind 
this market's increasing use of advanced ECAE and PCB systems. 

Communications 

EDA is used in most communications companies wherever possible (e.g., digital 
switches), but in some cases the design automation tools have not equaled the design 
problem (e.g., microwave design). In addition, major communications companies, 
particularly AT&T, have extensive amounts of internally developed software smd IC 
design capability (full custom and standard cell). This in-house design and manu
facturing capacity has tended to slow the acquisition of commercially available tools at 
these user sites. 

Computer 

As is the case in communications, EDA plays an important role in computer design, 
but many organizations have internally developed capabilities that augment com
mercially purchased tools. The heavy use of ASICs and microprocessors tends to 
encourage tiie use of EDA technology. As tools have emerged that can support the rigors 
of very large digital systems design, such as mixed hardware and software development, 
penetration into computer companies has steadily increased. 

Industrial/Test 

This segment is among the slowest of EDA adopters and has only begun to enter the 
market. The heavy analog component of the designs in this segment (e.g., controllers) 
has tended to limit the applicability of the available tools. This factor, coupled with 
conservative design practices, has tended to slow the rate of penetration. 

Semiconductor 

Semiconductor companies are among the heaviest users of EDA. The absolute need 
for EDA technology in order to design and manufacture ICs has forced semiconductor 
companies to make substantial investments in design automation. In the case of ASIC, 
EDA tools are required just to deliver the technology to the end user. In spite of the high 
levels of penetration in this segment, competitive pressures (more complex chips 
developed in less time) are pushing these companies to continue to purchase more 
equipment and more advanced technology, such as silicon compilation, as it comes onto 
the market. 
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Service Centers 

Service centers are perhaps the heaviest of users of EDA, if only because they 
depend on it for their business. PCB layout shops, ASIC design centers, and custom 
software businesses all need EDA in order to be competitive. While not the largest 
market segment, these end users are the most quality conscious. A company in the C/VD 
system business cannot afford downtime on a CAD system. 

Other 

This segment includes several important areas of EDA users, most notably 
consumer and education. The consumer electronics market is dominated by Japan and 
the newly industrialized countries. While the semiconductor arms of these companies 
(e.g., Matsushita, Samsung, and Hitachi) are heavy users of EDA, the consumer 
divisions themselves have been slower to adopt EDA. Universities, on the other hand, 
have been eager adopters of EDA and suppliers of public domain software. The advent 
of PC-based packages saw a steady influx of design capabilities to engineering schools, 
and universities like Berkeley have established an excellent reputation for supplying 
state-of-the-art design packages like SPICE or UNIX. 
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This summary highlights the key points and analyses presented in this chapter. 
Please refer to the chapter in its entirety for a comprehensive analysis of the electronic 
design automation (EDA) segment, (fighlights include die following: 

• The EDA market was $1.98 billion in 1987; it is forecast to grow to $2.56 billion 
in 1992, at a compound annual growth rate (CAGR) of 5 percent. 

• The EDA market is expected to grow to $2.17 billion in 1988, representing a 
9.5 percent increase, but overall growth is slowing as the EDA market matures. 

• Dataquest expects workstation unit shipments to remain relatively strong. 

— Between 1987 and 1992, we expect workstation shipments to grow at a 
12 percent CAGR from 50,369 in 1987 to 89,210 in 1992. 

— In 1988, shipments are expected to surge 21 percent to 60,800. 

• Dataquest believes, however, that strong workstation shipments will be offset by 
a declining average price per seat. The average price per seat is forecast to 
decline at 9.9 percent CAGR from $25,400 in 1987 to $15,100 in 1992. 

• Regionally, the Far East and Europe accounted for 27 percent and 28 percent, 
respectively, of 1987 EDA revenue. 

— Europe will remain the strongest EDA growth region through 1988. 

— North American revenue, while representing 44 percent of the 1987 
market, is growing at only 3 percent CAGR. 

— Far Eastern revenue was essentially flat in 1987, when corrected for yen 
appreciation. 

• In our opinion, the decline in revenue growth rates indicates that the EDA 
market is maturing and tiiat 1987 was a pivotal, positioning year. We believe 
that the following events and trends point toward market maturation: 

— Among key EDA vendors, a race for second place in the market (after 
Mentor Graphics) is developing. 

• Daisy and Valid Logic, having recovered from relatively weak 1986 
performances, are riding both 386 and Sun waves. 

• These two vendors in turn have been joined at the $100 million annual 
revenue mark by Cadnetix after its HHB acquisition, with several other 
contenders such as Racal-Redac not far behind, as the rate of strategic 
mergers and consolidations in this market continues to accelerate. 

— EDA end users are much more experienced at this point, with increasingly 
sophisticated and conservative buying behaviors. This situation both 
increases the sales cycle and puts increasing pressure on vendors to hold 
prices down. 
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HISTORY 

Over the past 20 years, the electronic design automation (EDA) industry has been 
transformed from a handful of start-up companies to a $1.98 billion market in 1987. In 
the process, it has evolved from serving the needs of a few design specialists to serving 
the entire electronics community. Indeed, the EDA industry has been a highly 
competitive, explosive market that has permanently changed the nature of electronics 
design. 

The EDA market's evolution can roughly be characterized by four major phases: 
automated drafting, automated design, computer-aided engineering, and, now, auto
mated engineering. Each of these phases has seen the EDA market expand dramatically. 
New tools from new companies on lower-cost platforms addressed the needs of an 
exponentially increasing audience and generated the dynamics between customers, 
technology, price, and suppliers that has fueled the market's growth. 

The first wave of EDA products in tiie early 1970s was drafting tools for printed 
circuit board (PCB) and integrated circuit (IC) designers. Provided by companies such as 
Calma and Computervision, these tools replaced the error-prone and tedious technique 
of mylar and tape for generating the mask sets, numerical control data, and other 
information used in IC/PCB manufacturing. The automated drafting tools were all host-
based systems connected to graphics terminals. This made these systems high in price, 
and initially limited them to the larger companies that could afford them. 

In the next phase, companies such as Genrad, Silvar Lisco, and Teradyne began to 
supply automated design tools. These tools—logic simulators, circuit simulators, and 
placement-and-routing—provided truly automated solutions to tasks that had theretofore 
been done manually. However, the use of such tools was limited to sophisticated 
engineers doing VLSI and large-system design. Although these products, like the 
drafting systems, were host-based, the automated tools were primarily batch programs 
with textual input and output, as opposed to interactive graphics. 

The third wave, CAE, began in 1981 and saw the EDA market extend to include the 
general engineering community. Companies like Cadnetix, Daisy, Hewlett-Packard, 
Mentor, and Valid took the EDA technologies invented in the 1970s, made them more 
user-friendly, and integrated them on technical workstations and PCs. Initially focused 
on engineering tasks such as schematic entry and simulation, these companies were 
quick to expand into automated PCB and IC drafting and design, becoming full-line 
EDA suppliers. Bringing EDA tools to the average electrical engineer made it possible to 
apply them to problems such as application-specific IC (ASIC) design or system veri
fication. In addition, the shift to technical workstations and PCs made it much less 
expensive to purchase and support systems. Rather than a mainframe that was cost-
effective only with a large number of users, companies could now acquire systems on an 
incremental, per engineer basis—and at a much lower price per engineering seat. 

The fourth generation of companies is focused on automating engineering in the 
truest sense of the word. These new suppliers—Cadence, EDA Systems, Gateway, Silc, 
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Silicon Compilers, and Synopsys—are providing tools that help design and layout 
engineers to improve the quality and efficiency of their work. In the past, EDA tools 
largely sought to emulate, not to automate. A gate-level simulator substituted for a 
pattern generator and logic analyzer, and a schematic-capture system replaced a drafting 
board. These tools did not add to the individual's skills. The fourth-generation tools, 
however, are literally beginning to perform work for the engineer by automatically 
optimizing a design or generating layouts. In the process, such tools are fundamentally 
changing the methodologies by which electronics products are created. 

Today, EDA is an integral part of most companies' electronics manufacturing and 
development plans. Electronics firms are looking to design automation to provide them 
with a strategic advantage in the marketplace, not just as a labor-saving device. We are 
quickly approaching the day when a workstation will be on every engineer's desk 
complete with a rich set of design and management application tools. This network of 
design stations will be the central path by which new products are created and brought 
to market. 

1987-A YEAR OF POSITIONING AND CONSOLIDATION 

After a fairly difficult transitional year in 1986, the EDA industry underwent 
significant consolidation in 1987 and into 1988. This consolidation reflected conscious 
efforts by individual suppliers to position themselves for long-term growth and stability. 
The result of this activity is that although total market growth remained only 11 percent, 
the industry appears to be much healthier. Profitability for individual firms is up 
sharply, and revenue growth is following, although at a slower pace. 

From January 1987 June 1988, the industry has averaged approximately one merger, 
acquisition, or major investment (more than 25 percent equity purchase) per month. The 
value of these mergers and acquisitions is more than $200 million. Table 1.3-1 highlights 
these transactions and their cash value. 

The specific motivation behind these mergers and acquisitions varies. In some cases, 
two players combined to more effectively address a specific niche, for example, 
SCFSDL, SDA/ECAD, and Zycad/Silicon Solutions. In other cases, large, full-line 
vendors, such as MentorfCaedent and HHB/Simucad, were moving to control a key 
technology. In still other cases, this activity reflected the need to increase market share 
in order to compete, as with Cadnetix/HHB and Valid/Calma IC. 

Yet, regardless of the rationale behind each decision, the objective of these com
panies was to reposition themselves to become more effective competitors. Economies 
of R&D, sales/distribution, and greater market presence all make for a better company if 
the merger can be properly effected. 
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Date 

1983 September 

1984 November 
December 

1985 January 
September 

1986 July 
August 
November 

1987 February 

March 

April 

June 

Oaober 

November 

1988 February 

March 

April 

May 
June 

Table 1.3-1 

Major EDA Mergers and Acquisitions 

Description 

Mentor Graphics Corp. acquires Califoinia 
Automated Desi^ Inc. (CADI) 

Data lIO Corp. acquires FutureNet Corp. 
Daisy Systems Corp. acquires Vulcan Software 

Inc. 
Tektronix, Inc. acquires CAE Systems, Inc. 
Hewlett-Packard Co. acqmres Cerlcor Inc. 

Shiva Multisystems acquires SimuCad, Inc. 
Harris Coip. acquires Scientific Calculations 
Zycad Corporation acquires Silicon Solutions 

Corp. 
Valid Logic Systems Inc. acquires Teiesis 

Systems Corp. 
Silicon Compilers Incorporated (SCI) and 

Silicon Design Labs (SDL) merge 
European Silicon Structures (ES2) acquires 

Lattice Logic Ltd. 
Caeco Inc. acquires DeNies Resources, Inc. 
Data IlO-FutureNet acquires Endot Inc. 
Mentor Graphics Corp. acquires Caedent Corp. 
Valid Logic Systems Inc. acquires a minority 

equity position in Epic Design Technology 
Teradyne Inc. purchases AIDA Corp. 
ECAD Inc. acquires the printed circuit product 

line from Onmicad Corp. 
Teradyne Inc. purchases CASE Technology 
ECAD merges with SDA to form Cadence 
Intergraph acquires additional interest in 
Tangent, now holds 80 percent 

Tektronix sells CAE operations to Mentor 
Graphics 

Valid acguicgs GE-Calma IC layout operations 
HHB^^ftr^i^cquires Simucad 
Zycad acquires Endot from Data I/O 
Cadnetix acquires HHB Softron 

N/D s Not Disclosed 
N/A s Not Applicable 
'Initial payment; additional payment includes royalties based on 5-year sales activity 

Valuation 
($ Millions) 

N/D 
$27.0 

$ 2.3 

$75.0 

$20.0 

(est.) 

N/D 

N/D 

$16.0 

$18.5 

N/A 

$ 1.0 
(est.) 

N/D 
$ 5.0 
$ 0.5* 

N/A 

$34.0 
N/D 
$20.0 

$72.0 

$ 2.0 

$ 5.0 

N/D 

$ 3.8 

N/A 

$77.0 

Source: Dataquest 
July 1988 
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The decisions made by Cadnetix, Daisy, and Valid to move to the Sun Microsystems 
workstations are really part of this same repositioning trend. Making the transition to 
standard hardware and the unbundling of hardware/software are part of the general 
efforts of each player to more effectively compete with the market leaders, most notably, 
Mentor Graphics. New management at companies such as Daisy and Valid are very 
anxious to get into the chase for the number one position and improve their long-term 
viability. Having already improved the profitability of their companies dramatically, the 
pressing need is to execute their strategies for continued revenue growth and earnings. 

The net result of these individual firms' decisions has been substantial market 
consolidation. Prior to these mergers and acquisitions, three companies dominated 
the market in terms of revenue—Mentor Graphics with $211 million, Daisy with 
$104 million, and Racal-Redac with $90 million—and then revenue dropped off. After 
consolidation, four firms clustered near $100 million—Cadnetix, Daisy, Racal-Redac, 
and Valid. Clearly, the rules of the game have changed. 

The outcome of this repositioning in the market will depend on the performance of 
the individual companies. As a rule, mergers and acquisitions are less than a 
50-50 success/failure proposition, but in all of these instances, the players know one 
another's businesses quite well. There are no outsiders coming in, as was the case with 
GE-Calma or Schlumberger/Applicon. The challenges are mostly at the culture and 
management level. If the new firms can succeed, then the outlook is for a much 
healthier industry for the long term. 

A SLOW BUT STEADY MARKET 

Although individual firms managed to increase their revenue and market shares in 
J^87»_4jartially through consolidation, tiie overall EDA market's performance was not 
particularly spectacular. Total market revenue growth was only 11 percent, down from 
21 percent in 1986. ^" 

Three major factors checked EDA market growth in 1987: 

• Slow growth in the Far East and North America 

• Continuing price erosion 

• Sharply declining host-dependent system revenue 

Yet these downward trends mask several important areas of vitality and reasons for 
Optimism. The following forces point toward renewed vigor in the market: 

• Strong technical workstation and personal computer revenue growth 

• Improved performances of individual firms 
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Dataquest believes that these areas of strength in the market will continue to provide 
sources of revenue and profitability growth for the next several years. 

Slow Growth in the Far Eastern and North American Markets 

TTie first major factor tihat slowed down the EDA marketplace was sluggish revenue 
growth in ^ e Far Eastern and Nordi American markets, which experienced 13 percent 
and 2 percent, respectively. When the Far Eastern market's revenue was adjusted for 
currency changes, real revenue growth was actually a negative 3 percent. 

The slow growth of the North American market reflected a continuation of the 1986 
slowdown into the first two quarters of 1987. However, most vendors reported that North 
American orders were up in the second half of 1987 and tihat this trend has continued 
into 1988. Indeed, our survey of North American buyers shows that 1988 budgets are up 
more than 20 percent over last year's actiial spending. 

The Far Eastern market slowdown reflects the cutbacks in purchases by Japanese 
companies because of concerns about the yen, trade barriers, and the global economy. A 
Dataquest survey of Japanese EDA buyers shows that 1988 budgets were down 
20 percent in terms of yen from 1987 spending. The Japanese market may still recover 
later in the year, particularly given the windfall Japanese semiconductor firms have 
received from the DRAM market. 

Price Erosion 

Continuing price erosion is the second major factor holding back revenue growth. 

The average price per turnkey seat (/VPPS) fell 34 percent from 1986 to 1987, 
continuing the steady downward trend shown in Figure 1.3-1. This heavily offset 
increases in imit shipments of 34 percent in 1987, as illustrated in Figure 1.3-2. Many 
EDA vendors this year felt the frustration of selling significantly more units, but with 
frequent declines in profits and total revenue. 

Dataquest believes that this trend of declining prices will continue into the future, 
particularly since it occurred on both the hardware and software side. On the hardware 
side, both technical workstations and PCs fell in price due to stiff competition. The 
APPS of technical workstations, for example, is forecast to drop at a 10.6 percent 
compound annual growth rate (CAGR) through 1992. On the software side, applications 
such as schematic capture, which listed for $15,000 or more in 1984, are now selling for 
well under $1,000. Indeed, low-cost $100 schematic capture packages now threaten to 
turn this application into a commodity. 
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Figure 1.3-1 

Electronic Design Automation 
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Source: Dataqueit 
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Figure 1.3-2 
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The unbundling of hardware and software is likely to exacerbate price erosion over 
the coming years. As large customers make more and more of a commitment to 
workstations across their corporations for CASE, manufacturing, document production, 
accoimting, as well as EDA applications, they are increasingly buying their stations 
directly from the hardware vendor and purchasing software separately. In 1987, turnkey 
EDA revenue fell 11 percent, from $315 million to $280 million, while unbundled 
software grew from $235 million to $444 million, an increase of 89 percent. These 
large-volume hardware purchase agreements directly drive down prices per station. 
Software prices follow in kind—first, because software is also being purchased in 
volume, and second, because the separation of software from hardware exposes the 
value of each. 

The Decline of Host-Dependent System Revenue 

The third major factor that figured in the slowing of 1987 market growth was the 
sharp drop in host-dependent system revenue. Although host-based systems still play a 
role in electronics design automation, revenue is dropping off sharply. Only in Japan do 
these systems continue to enjoy reasonable revenue growth. 

Worldwide, host-dependent revenue fell to $542 million in 1987, or only 27 percent 
of the market. System shipments declined to 1,636 units. Dataquest believes that the 
host will still play a role for computationally intensive tasks, data management, and 
network services, but that its role in graphics-oriented problems will disappear. We 
expect host-dependent sales to be only 9 percent of the market in 1992. 

Reasons for Optimism 

In spite of the negative appearances given by the slow growth of the EDA market, 
there are two important reasons for optimism, irhe first reason is the very strong revenue 
and shipment growth displayed by technical workstations and personal computers. The 
second reason is the new-found prosperity of the vendors that specialize in these 
markets. 

Both technical workstation and personal computer revenue continued to grow 
impressively. In 1987, technical workstation revenue grew 25 percent to $1,118 billion, 
or 56 percent of the total market, while personal computer revenue rose to $322 million, 
or 16 percent of the total market. Technical workstation shipments actually reached f 
19,328 systems, and personal computer shipments increased t^ 27,735 units, j i^ ''̂ C' ,^ 

Equally importantly, the vendors in the EDA market that focus on these segments 
are starting to perform quite well. These vendors include Apollo, Cadnetix, Daisy, 
Hewlett-Packard, Mentor, Racal-Redac, Sun, and Valid. Vendors that used to be focused 
on the mainframe side, such as Digital Equipment, are discovering new strength in the 
workstation side of the business. 
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The prosperity of these vendors bodes well for the industry. Healthy vendors make 
for confident customers. These customers, which know that their investments will be 
safe, are willing to make large system purchases. If, in fact, EDA users' faith in their 
suppliers has been restored, especially after the jolt it received in 1986, then the market 
will perform well. Dataquest anticipates a period of renewed growth in the industry. 

EDA BUYERS 

Dataquest believes that another major factor in the overall transformation of the 
market is the shift in buyer attitudes. Many companies have already invested tens of 
millions of dollars in EDA technology and are planning to match those expenditures 
over the next two to three years. These investments reflect EDA users' desires to use 
tools and automation to their best strategic advantage. However, as investments rise, 
users are increasingly concerned about making the right choices and controlling their 
own design environments. 

Table 1.3-2 illustrates the average level of investment and planned spending from 
Dataquest's 1987 survey of North American users. As this table clearly shows, the 
average investment is quite substantial, reaching $2.5 million per site in the military 
aerospace segment. Moreover, 1988 annual budgets are almost double 1987 spending. 
Users are making major commitments to design automation. 

Table 1.3-2 

North American Average CAD Investment by Industry 

Aerospace/Military Electronics 
Automotive 
Communications 
Computers 
Consumer Electronics 
Education 
Government 
Medical 
Semiconductor 
Service Bureau 
Test/Instrumentation 
Other 

Investment to 
Date 

2.525,714 
425,000 

1.899,453 
1,823,220 

548.077 
651.040 

1.642.857 
1.363,267 
2.939,252 
1.629,455 

783.386 
1.022,340 

1987 
Purchases 

394.358 
7,500 

377,350 
517.136 
204.091 
477.679 
719.286 
329,200 
589,126 
609,485 
172.436 
217,840 

1988 
Budget 

667,153 
22,500 

332,170 
596,386 
192,909 
750,556 

1,988.813 
1.078.964 

788.670 
531,183 
472.395 
238,196 

Source: Dataquest 
July 1988 
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Buying Criteria 

The first major point of change is in end-user buying criteria—the major items a 
buyer looks for in a supplier and the supplier's products when making a purchase. 
Today's HDA buyers place much more emphasis on tiie vendor as a company, on 
reliable and robust core applications, on hardware and software integration, and, last but 
not least, on service, support, and training. Potential buyers are looking for 
demonstrated success and sti-ategic directions—not unproven promises. 

Dataquest believes that the transition in buyers' criteria is driven by the buyers'past 
experiences with EDA and demand for productivity, not just by technology. Early 
adopters of EDA, most recently ECAE, made purchases on tiie basis of eithef 
technology leadership through advanced R&D or a technology imperative. For example, 
EDA tools are an absolute necessity in ASIC design. Irnssnffasl^ ciiitent buyers are now 
attempting to integrate EDA tools into their entire design and manufacturing process— 
even when there is no tecjinoloev imperative. \ L^ U^ S<XŴ  

The end user's objective is to be more competitive through shorter times to market 
and better products. Figure 1.3-3, from Dataquest's 1987 EDA user survey, illustrates 
this buyer need. When asked what they would change in their CAD system, current EDA 
users asked for two things: better integration and faster performance. This clearly 
indicates that users' interests lie with productivity,^_ngutechnology. Users want the 
products they originally purchased to work as promised. They are far less interested in 
the next round of products or technologies. 

^ 

Figure 1.3-3 
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End-User Purchasing Practices 

• The second major area of change is in purchasing practices. As opposed to spot 
purchases made by separate engineering teams or divisions, the major users are now 
making decisions at tiie corporate level. These corporations are making long-term 

, n^ agreements involving large purchases tiiat may be spread out over several years. While 
yi^^r^i this presents significant opportunities for vendors, it also slows the decision process 
\b .̂  '^ considerably. Lengthy and time-consuming benchmarks are required, and vendors are 
^t>a-^ closely scrutinized. 
.^'' I 

Buyer-Vendor Relations 

The final major shift is occurring in the relationship between buyers and vendors. 
As the dollar volume of purchases and the level of user penetration increases, buyers are 
seeking ways to control their commitment to specific hardware and software suppliers. 
Many buyers no longer purchase turnkey stations with bundled hardware and software. 
Instead, they purchase hardware and software separately from the respective manufac
turers to obtain the best prices. Buyers are aggressively negotiating volume purchase or 
site-licensing agreements with their vendors. 

BUSINESS STRATEGIES 

Dataquest believes that vendors' success in the maturing EDA market will be 
determined by their development and execution of their business strategies. In the 
growth phase of the market, many suppliers were pulled upward by the demand for their 
technologies in the marketplace. However, in the maturing market, vendors' profits and 
revenue are pulled down by declining prices and rigorous competition. Only suppliers 
able to deliver on their promises and to demonstrate that they are well managed 
companies will be able to push their revenue and profits up, and, with luck, gain market 
share. 

We believe that there are two major viable strategies in the marketplace today: full 
line and niche. A full-line supplier is a company that markets and distributes a complete 
set of EDA products to end users (e.g., Daisy, HP, Mentor Graphics, and Valid). A 
niche supplier is a company that develops and sells individual products or services that 
meet specific needs in the EDA market (e.g., CADENCE, IKOS, and Trimeter). 

Dataquest feels that it is possible to pursue one or the other of these two strategies, 
but not both. In the early days of the ECAE market, companies simultaneously pursued 
niche strategies, such as developing state-of-the-art simulation, and full-line strategies, 
by offering integrated EC/\E and layout. Several companies, most notably Daisy and 
Valid, went so far as to develop both software and proprietary hardware. In the early 
stages of the ECAE market, these companies enjoyed the best operating margins and 
profitability. 
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However, as the number of individual applications TOiiifiptieaajidgeneral^pufpose * ^̂  
4 ftiS hardware suppliers (Apollo and Digital) surpassed proprietary solutions, it was no longer 

possible for one company to be all things to all people. Niche players began to focus on j ^ 
developing the best IC simulator or schematic capture package. Former full-line -c-:<b6>rxŷ  
suppliers that attempted to maintain a lead in each individual software application and <^^<^'-^U^-? 
still be fully integrated found that their resources were badly diffused. Companies tiiat 
integrated other vendors' hardware or software packages along with their own core 
applications have remained both focused and profitable. 

Full-Line Strategies 

The full-line supplier has the most to gain and lose in this transitional market. As a 
full-line supplier, a company can control key distribution and marketing channels 
through its relationship with end users. This, in turn, allows the full-line supplier to 
capture important revenue in the final value-added chain by integrating its own 
applications with products from niche suppliers. 

From a practical standpoint, Dataquest identifies three ways that full-line suppliers 
can increase their revenue: 

• Option 1—Sell more of the same applications they offer today 

• Option 2—Develop and sell or OEM new products 

• Option 3—Grow a service/support business based on an effective combination 
of the first and second strategies 

Figure 1.3-4 shows Dataquest's forecast for the mix of products in 1992 relative to 
1987. As this figure indicates, unbundled software is the fastest-growing segment. 
Hardware and bundled software revenue, on the other hand, are each forecast to 
decrease as a percentage of total revenue. 

Given this forecast, as well as our expectations of continued price erosion for 
applications, options 1 and 2 alone are clearly not viable. Price erosion and the 
separation of hardware and software sales make option 1 (sell more of the same 
products) untenable; current products are becoming commodities. The second option, 
market or OEM new products, holds equal perils. Developing new products stretches 
resources. OEM has low margins. And the more products a vendor has to sell, the less 
focused a sales force can be. Only the third option, which is based on service, support, 
and integration, holds promise. 

i i 5̂ ̂ ^ t i t ^ 
..<// 
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Figure 1.3-4 

EDA Revenue Sources 
Actual and Estimated 

bX^ Hardware 
Bundled Software 

!^<^^ Unbundled Software 
I I Service 

1992 
Total s $2,563 IVIillion 

Source: Dataquest 
July 1988 
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The following are what Dataquest believes to be the critical success factors for the 
third full-line supplier option; 

• R-ovide robust core applications or platforms 

• Integrate products from multiple suppliers i^l'^'^ 

• Manage, service, and support tiie installed base 

• Market, sell, and distribute 

TTiese are the key factors that can*transform a company from an application vendor 
into a solution provider—and a profitable one. 

However, it is important to remember that full-line suppliers can effectively 
differentiate themselves across several dimensions—otherwise, all such vendors would 
look the same. Three of the key dimensions are as follows: 

• Target customer 

• Channel of distribution 

• Product mix 

First, each full-line vendor must be very conscious as to its target customers, for 
example, small firms, large corporations, defense contractors, and semiconductor firms. 
Second, the best channels of distribution to reach those customers should be selected; 
these channels include direct, dealer rep, and distributor. Third, the right product 
mix—including applications, integration tools, and hardware platforms—must be 
present. PCAD, through its dealer rep network, is a full-line supplier to small firms that 
specialize in PCB design, just as Mentor Graphics is positioning itself as a full-line 
supplier to large corporations. 

The definition of full-line supplier is not fixed. Simply having a broad product line 
and a direct sales force is not sufficient. Indeed, too broad a product line can be a 
liability if it overloads the channel of distribution or if it runs contrary to customer 
expectations. Rather, the customer's requirements define the full-line supplier's role. 
Although some customers may wish to purchase all products from one full-line source, 
almost half of the current customers now believe that their EDA needs can be served 
Best Dy purchasing from many suppliers, any one of which might still be considered a 
full-line supplier in its arena (for example, a full-line hardware vendor). 

"Pib -\-i^ _^ îl, -x-^^y 
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Niche Strategies 

The alternative to a full-line strategy is a niche strategy—specialized hardware or 
software designed to satisfy focused EDA requirements, such as emitter-coupled logic 
(ECL) board routers, simulation accelerators, and logic synthesis. Dataquest believes 
that, as the market expands, opportunities will be created to develop many specialized 
applications or bridges between applications. These areas will be beyond the reach of 
full-line suppliers but of great interest to end users. A $30 million or $40 million niche 
opportunity can make for very profitable businesses but may still be too small for a 
fiiU-line supplier to pursue. 

Niche opportunities "are essentially user-driven. They are created as users adopt 
primary EDA technologies but find that tiie core technologies are insufficient, too costly, 
or only partial solutions. These opportunities roughly fall into three major categories: 

• Low-cost products 

• Leading-edge technologies 

• Technology and service bridges 

In each of these categories, there are focused user demands that go outside of the 
bounds of the full-line suppliers' application capabilities. 

Low-cost products, such as $500 schematic capture and PCB layout, have already 
had a significant impact on the market. Large companies that are anxious to put ECAE 
tools on every engineer's desk and small companies that cannot afford large systems 
have both eagerly evaluated—and purchased—tihese low-cost products. Companies that 
could not justify buying a $40,000 ECAE workstation for an engineer have been able to 
justify spending $5,000 or $10,000 per engineer. Provided that the products are tools and 
not toys, large-volume, low-cost products present a sizable dollar opportunity. 

Leading-edge technologies represent an equally important area of opportunity. 
Although full-line suppliers answer the requirements of the mainstream market, many 
companies and R&D groups continue to need advanced products as they pursue 
increasingly complex design problems. Examples of such problems are very large scale 
ASIC design (20,000 gates and up). 300 gackage surface-mount board designs, and 
mixed analog/digital designs. These problems can be solved only with new EDA 
technologies, and users who need them will pay for them. 

The final major opportunity lies in bridging technologies—products that fill key gaps 
in full-line supplier applications. Examples of such products include libraries, 
simulation/test integration packages, and specialized netlisters. Often these products 
may seem like very simple concepts, but actually they require much attention to detail 
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and accuracy. Bridging technologies make usable the mainstream products (capture, 
simulation, and layout) and integrate discrete applications. These products are of > 
immediate interest to an end user since they can make existing EDA investments tiiat ^̂ "̂ vf/̂  
much more productive. Most companies spend an exfra dollar on integration and ^.to^(-^ 
bridging problems for each dollar invested in EDA tools, which underscores the size of 
the total opportunity in this area. 

As is the case with full-line suppliers, there are several fundamental success factors 
for all niche suppliers, no matter what their product may be: 

• Strong marketing/distribution programs 

• Close linkages with full-line suppliers 

• Special relationships widi key users/major accounts 

These factors enable niche players to create barriers to entry that can keep out other 
niche players. Technology alone is not sufficient. If all a company has is technology, 
then a new competitor with a better technology can always displace it. Only niche 
players that build barriers to entry on top of tiieir technology^^uniquE_^BrQduct_ 
positioning, contractual^ relationships witn large users, or_jLot€sratiog" tnto_tulMine 
stgsptterjtroducts^c^h'succ'egfl: " " •-

Dataquest believes that the next three years will put the niche companies to the test. 
As tiie full-line suppliers' core product lines slow down in terms of growth, the suppliers 
will increasingly look to various niches as potential sources of revenue. Some full-line 
suppliers will seek partnerships with the small companies, or perhaps acquisitions, but if 
history is any guide, some of the full-line suppliers will attempt to bring out their own 
products. The niche player's ability to defend its turf through strategic positioning will 
then determine its success. 

PRODUCT OPPORTUNITIES 

Given these basic business strategies—and in spite of the maturation of the 
market—a significant number of important product opportunities exist. Even as market 
growth slows down, user needs are continuing to evolve and change. Productivity-driven 
customers want solutions. 

Major product opportunities can be mapped back to the primary business strategies 
described earlier: full line and niche. Full-line strategies require core products that both 
meet basic user needs and integrate the design environment. Niche products correspond 
to the different niche strategies—low cost, leading edge, and bridge—and segment 
further by application—ECAE, IC layout, and PCB layout. 
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Full-Line Product Opportunities 

While nothing excludes full-line suppliers from selectively pursuing niche 
opportunities, there are specific product opportunities that can directly support their 
strategies. Given the objective of selling to large mainstream users, full-line suppliers 
must meet user demands for a stable, integrated design environment. In other words, 
they must go back to basics. 

Basics, in this case, begin with robust core applications. For example, even 
schematic-capture packages have failed to meet customer expectations. Users were 
promised, and expect, capture packages that can be used for documentation (e.g., the 
drawings need page numbers), netlist generation (flat or hierarchical) and back-
annotation from a layout. Thus, the first major product opportunity for full-line suppliers 
is to deliver the products they originally claimed would ship. 

Looking forward, the next major opportunity is to effectively integrate the basic 
applications around a common data management system. Ideally, this system would 
allow the user or the full-line supplier to integrate other elements into the same 
environment. These elements could include tools from other vendors, in-house tools, or 
linkages to other automated systems (e.g., manufacturing or mechanical design). Such a 
data management system would provide for the following facilities: 

• Design and library management 

• Design documentation 

• Third-party tool integration 

• System management utilities 

• Project management 

• Technology-independent design 

• Mixed-methodology design 

This management product would provide users with the flexibility and structure to 
effectively control the design process, accommodate special user needs, and be open to 
future technology developments. 

The major product opportunity for full-line suppliers is to develop the product 
integration tools to sustain their market positions, rather than pursue more niche 
applications. Integration products enable them to focus on stabilizing their original 
application set while allowing them the opportunity to work with the niche suppliers. 
Moreover, offering well-integrated products coupled with data management tools enables 
full-line suppliers to command higher prices per application—even in the face of 
low-cost competition. 
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Niche Product Opportuziities 

In contrast with full-line product opportunities, niche opportunities cover a wider 
expanse of technologies. Although a complete list is not possible, the following outline 
examines low-cost, leading-edge, and bridge technologies allocated by application: 

• Low-cost technologies 

• Schematic capture 

• Technical documentation 

• Pattern editors 

• Board verification 

— PCB layout: 

• Symbolic editors 

• Single-board routing accelerators 

— IC layout: 

• Low-cost ASIC design tools 

• Leading-edge technologies 

— ECAE: 

• Architectural design tools 

• Logic design automation and synthesis 

• Specialized ASIC simulators 

• Mixed analog/digital design 

• Behavioral simulation 

• Test pattern generation 

— PCB layout: 

• Manufacturability analysis 

• Reliability analysis 

CCIS EDA © 1988 Dataquest Incorporated July 1.3-17 
0000796 



1.3 EDA Market Overview 

• SMT routing 

• Thermal analysis 

• Electromagnetic analysis 

— IC layout: 

• Performance-driven layout 

• Very large gate-array design 

• Very high speed IC layout 

• Line£ir chip compilation 

• Bridge technologies 

- ECAE: 

• Libraries 

• Logic design to test linkages 

* • Mixed software/hardware design 

HARDWARE PLATFORMS 

The preceding discussion on strategies and product opportunities is as applicable to 
hardware platforms as it is to applications. Distinct market positions are available for 
full-line and niche hardware vendors. Full-line hardware vendors are the suppliers of 
core platforms and integrated development and operating environments. Niche vendors, 
on the Other hand, offer specialized systems that meet specific user needs for 
leading-edge CPU or graphics performance, low-cost entry stations, or linking hardware 
technologies. 

Nonetheless, within the general framework of platforms, there are certain unique 
issues and trends. The balance between personal computers, technical workstations, 
host-computers, and special-purpose hardware is shifting. This is partly driven by 
improvements and changes in technology and dropping prices, but it also reflects the 
changes in user base described above. Pressures from users to put a station on every 
engineer's desk are operating at the low end, while increasing user familiarity and 
experimentation with EDA applications are driving the midrange to high end. 
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Technical Workstations 

Dataquest believes that the technical workstation will be at the center of EDA 
shipment and revenue growth. The technical workstation has tiie right mix of capabilities 
and is in the right location—the desk top—to provide the hardware platform for EDA. 
We believe that the technical workstation will take on tiiis role for the following reasons: 

• Low incremental cost per user 

• Steady improvements in price/performance 

— Given fixed performance, price dropping 30 percent per year 

— Given fixed price, mips doubling each year 

• 32-bit processing needed for most EDA applications 

• Computational alignment with each user's requirements 

• Wide range of computation/graphics capabilities 

— Supertechnical workstations at the high end 

— Diskless stations at the low end 

The technical workstation has all of the key elements. First, it has the computing 
capabilities required for most EDA applications (32-bit CPU, virtual addressing, and 
nonsegmented memory), and the horsepower available is steadily improving both in 
terms of graphics and processing power. Second, the cost per seat is dropping steadily. 
The result is that the technical workstation is able to displace the personal computer at 
the low end and is starting to rival superminicomputers at the high end. Indeed, the 
proliferation of capabilities among technical workstation suppliers is rapidly causing the 
distinctions between PCs, mainframes, and workstations to blur. 

Personal Computers 

Dataquest believes that, while the PC will continue to be the system of choice for the 
engineer's desk and represent the bulk of unit shipments in the near future, it will 
eventually give way to the technical workstation. "Die PC's primary advantage today is its 
price, but rapid declines in technical workstation prices are eliminating this distinction. It 
is important to note that, by Dataquest's definition, an 80386-based system running OS/2 
in 80286 mode is a personal computer. The same hardware running UNIX in true 80386 
mode is a technical workstation. However, the fact that this hardware is now being 
marketed for, and can be used for, significantly larger applications is extremely 
important. This "simple" shift in operating system increases the memory space. It can 
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also eliminate memory segmentation (or make the segments so large as not to be an 
issue), increase application speed (if only through simpler memory management 
schemes), and make the process of porting software from other workstations much 
easier. 

Dataquest believes that the PC will remain important for the following reasons: 

• Low cost per seat will continue to make PCs attractive. 

• PC-based application prices have dropped significantly. 

• OSf2 and IBM's Personal System/2 will extend the PC's life. 

• The 80386 PC AT clones will increase performance even as prices fall. 

Dataquest believes that PCs will eventually decline in popularity for the following 
reasons: 

• Applications are limited by the 16-bit operation. 

• Technical workstation prices will meet those of the PC. 

• Rising user needs will drive users to 32-bit stations. 

Again, the distinction between PCs and technical workstations is a fine but 
important one. User needs for increasing performance will force the transition in both 
Operating systems and platform type. 

Host-Dependent Computing 

Dataquest sees the role of the host computer as declining but still important. With 
most graphics applications migrating to the technical workstation and the personal 
computer, the host computer emerges as a computational engine and a network server. 
As a computational engine, the host computer still can be a shared resource for large 
batch processes that are still too large for technical workstations. As a network server, it 
serves the need for data base management and archival and other shared resources such 
as printers, plotters, big disks, and tapes. 

Dataquest views the following factors as dominating the future of host computers as 
an EDA platform: 

• The rising computing capabilities of technical workstations 

• The constantly expanding need for very large computing 

• The existence of resources that will always be best shared on a network 
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Again, part of the reason for the decline in the role of host computing is 
definitional. The difference between a supertechnical workstation and a supermini
computer will eventually come down to the graphics tube: a headless station is a host, a 
station with a tube is a workstation. This is as fine a distinction as the one between 
personal computers and technical workstations, but it is important for understanding the 
basic makeup of the users hardware environment. 

Special-Purpose Hardware 

Dataquest believes that special-purpose hardware will still have an important niche 
role in EDA, particularly in the areas of hardware modeling and application-specific 
accelerators. Both of these hardware options have capabilities that cannot be easily 
matched by general-purpose platforms and have demonstrated their usefulness in real 
design environments. 

Hardware modeling began as a substitute for software models of complicated VLSI 
chips during system simulation. Yet even though software behavioral models now exist 
for 68020s or Ethernet controllers, hardware modeling has taken on many other roles. 
Users continue to surprise simulation vendors with the applications they find for 
hardware modeling. For example, one company plugged a microwave dish into its 
physical modeler and used real responses from this system to drive its simulation of 
several ASIC designs. Hardware modeling is a quick and simple window that bridges the 
real world and the software world, and, as such, will always have a place in the EDA 
design environment. 

Application-specific accelerators for routing, simulation, and fault grading pose a 
different problem. On the one hand, it is possible to imagine general-purpose hardware 
catching up with today's accelerators. Reduced-instruction-set computing (RISC) archi
tectures and high-performance workstations suggest the possibility of general-purpose 
accelerators displacing application-specific accelerators. On the other hand, the same 
technologies that promise speedups in general-purpose hardware (ASICs, faster SRAMs, 
and 25 plus MHz CPUs) can also be applied to keep application-specific accelerators 
ahead in the game. As a result, Dataquest believes that application-specific accelerators 
can remain an important factor in EDA environments. 
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TOTAL ELECTRONIC DESIGN AUTOMATION MARKET 
I 

lliis section presents Dataquest's forecast and analysis for the total electronic design 
automation (EDA) market for all regions and platforms as illustrated in Figures 1.4-1 
and 1.4-2 and Table 1.4-1. These data are summarized as follows: 

• The EDA market was an estimated $1,982 billion in 1987 and is forecast to 
grow to $2,563 billion in 1992, a 5.3 percent compound annual growth rate 
(CAGR). 

• Dataquest forecasts that the market will grow to $2,170 billion in 1988, a growth 
rate of only 9 percent. 

• Workstation shipments in 1987 were 50,369 and are forecast to grow to 60,800 
in 1988, an increase of 21 percent; the CAGR through 1992 is expected to be 
12.1 percent, with shipments rising to 89,210. 
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Figure 1.4-1 
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Figure 1.4-2 

EDA Worldwide Forecast 
Shipments 
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Table 1.4-1 

EDA Worldwide Forecast 
(Millions of Dollars. Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Revenue 

Systems 

Worlcstations 

1,982 

48,339 

50,369 

2,170 

59,400 

60,800 

2,322 

69,170 

70,210 

2,450 

76,860 

77,610 

2,521 
83,320 

83,930 

2.563 S.3X 
88,780 12.9X 

89,210 12.1% 

Source: Dataquest 

July 1988 

1.4-4 © 1988 Dataquest Incorporated July CCIS EDA 
0000777 



1.4 EDA Forecasts 

REGIONS 

This section presents Dataquest's forecast and analysis of the EDA market, 
segmented by region as illustrated in Figures 1.4-3 and 1.4-4 and Tables 1.4-2 and 1.4-3. 
These data are summarized as follows: 

• North American revenue was $870 million in 1987 and is expected to grow at 
only a 3.2 percent CAGR to $1,019 million in 1992, tiie slowest growth rate of 
any region. 

• North American revenue is forecast to grow to $901 million in 1988, up only 
4 percent. 

• North America represents 44 percent of the EDA market, but will decline to 
40 percent as a result of its relatively slow growth. 

• European revenue was 28 percent of the total worldwide revenue in 1987 at 
$560 million. It is forecast to grow at a 7.5 percent CAGR to $804 million in 
1992, representing 31 percent of the total market. 

• Dataquest forecasts that European revenue will rise 16 percent in 1988 to 
$650 million, continuing tiie strong growth it experienced in 1987. 

• Dataquest expects the Far East to be one of the two strongest grow^ markets. 
Revenue in 1987 was $526 million, 27 percent of the total, and is expected to 
rise to $715 million in 1992, a 6.3 percent CAGR and 28 percent of total 
revenue. In 1988, revenue is expected to grow 13 percent. 

• The rest of the world (ROW) accounted for 1 percent of total revenue at 
$25 million and is expected to decline at a negative 0.8 percent CAGR through 
1992. 

• Dataquest believes that as the Far East and European markets rise as a 
percentage of the total market and the United States declines, EDA vendors will 
have to take on a balanced sales strategy, as well as meet the buying criteria of 
an international customer base. Corporate stability and reputation and service 
and support are as important as product content. 
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Figure 1.4-3 
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Figure 1.4-4 
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Table 1.4-2 

EDA Regional Forecast 
(Millions of Dollars, Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Total Harket 

Revenue 

Systems 
Workstations 

North America 

Revenue 

Systems 

Workstations 

Europe 

Revenue 

Systems 

Workstations 

Far East 

Revenue 

Systems 
Workstations 

Rest of World 

Revenue 
Systems 
Workstations 

1,982 
48,339 

50,369 

870 
27,280 

27,816 

560 
11,983 

12,456 

526 
8,376 

9,364 

25 
700 
733 

2,170 
59,400 

60,800 

901 
33,380 

33,540 

650 
14,470 

14,720 

596 
10,470 

11,430 

23 
1,090 

1,110 

2,322 
69,170 

70,210 

937 
38,250 

38,320 

711 
16,740 

16,830 

650 
12,510 

13,380 

25 
1,660 

1,670 

2.450 
76,860 

77,610 

980 
41,960 

41.960 

757 
18,740 

18,750 

688 
14,370 

15,120 

26 
1,780 

1,780 

2,521 
83,320 

0,930 

1,003 
44.740 

44,740 

784 
20.630 

20,640 

708 
16.070 

16.670 

25 
1,880 

1,880 

2,563 
88,780 

89,210 

1,019 

47,100 

47.100 

804 
22,150 

22.160 

715 
17.550 

17,980 

24 
1,980 

1,980 

Source: 

5.3X 
12.9X 

12.1% 

3.2X 

11.5% 

11.IX 

7.5X 

13.n 
12.2X 

6.3% 

15.9% 

13.9% 

..8X 

23.1% 
22.0% 

Oatacpiest 

July 1988 

1.4-8 1988 Dataquest Incorporated July CCIS EDA 
0000777 



1.4 EDA Forecasts 

Table 1.4-3 

EDA Regional Forecast 
(Percentage of Total) 

1W7 1988 1989 1990 1991 1992 

North America 

Revenue 

Systems 

Workstations 

Europe 

Revenue 

Systems 

Workstations 

Far East 

Revenue 

Systems 

Workstations 

Rest of World 

Revenue 

Systems 

Workstations 

44X 
S6X 
55X 

28% 
25% 
2SX 

27% 
17% 
19X 

1X 
IX 
1X 

42X 
56X 
55X 

wa 
24X 
24X 

27X 
1S( 
19X 

IX 
2X 
2X 

40X 
55X 
55X 

31X 
24X 
24X 

28X 
18X 
19X 

IX 
2X 
2X 

40X 
55X 
54X 

31X 
24X 
24X 

28X 
19X 
19X 

IX 
2X 
7% 

40X 
S4X 
53X 

31X 
25X 
25X 

28X 
19X 
20X 

IX 
2X 
2X 

40X 
53X 
53X 

31X 
25X 
2SX 

28X 
20X 
20X 

1X 
2X 
2X 

Source: Oat^iuest 

July 1988 

CCIS EDA © 1988 Dataquest Incorporated July 1.4-9 
0000777 



1.4 EDA Forecasts 

PLATFORMS 

This section presents Dataquest's forecast and analysis of the EDA market 
segmented by platform as illustrated in Figures 1.4-5 and 1.4-6 and Tables 1.4-4 and 
1.4-5. These data are summarized as follows: 

• In 1987, workstation shipments were 50,369 units. They are forecast to grow at 
a 12.1 percent CAGR to 89,210 units in 1992. 

• Technical workstation shipments were 19,328 units, representing 38 percent of 
total unit shipments. However, technical workstation revenue was 
$1,118 million, representing 56 percent of the total EDA market. 

• Technical workstation revenue and shipments are expected to have the highest 
growth rates for all platform types. Unit shipments are forecast to grow at a 
20,5 percent CAGR to 49,190 units in 1992. Revenue is expected to grow at a 
12.4 percent CAGR to $2,010 million in 1992. Technical workstations in 1992 
will represent 78 percent of total revenue and 55 percent of total shipments. 

• Host-dependent workstation shipments were 3,666 units in 1987, representing 
7 percent of total unit shipments. However, host-dependent revenue was 
$542 million, representing 27 percent of the total EDA market in 1987. 

• Host-dependent revenue and shipments are expected to have the slowest growth 
rates for all platform types. Unit shipments are forecast to wane at 16 percent 
CAGR to 1,530 tjnits in 1992. Revenue is expected to dwindle at 15.8 percent 
CAGR to $229 million in 1992. Host-dependent systems in 1992 will represent 
9 percent of total revenue and 2 percent of total shipments. 

• Personal computer shipments were 27,375 units, representing 54 percent of total 
unit shipments. Revenue was only $322 million, representing 16 percent of the 
total EDA market. 

• Personal computer revenue and shipments are expected to have moderate 
growth rates. Unit shipments are forecast to grow at a 7.1 percent CAGR to 
38,490 units in 1992. While revenue is only expected to grow at a 0.1 percent 
CAGR to $324 million in 1992, personal computers in 1992 will represent 
13 percent of total revenue and 43 percent of total shipments. 

• Dataquest believes that this shift toward the technical workstation and away 
from the personal computer and host-dependent system reflects the following 
major trends: 

— The increasing CPU power of the technical workstation 

— The demand for 32-bit applications over 16-bit tools 

— The declining price of technical workstations 

Taken together, these factors tend to limit personal computers to documentation and 
design entry tasks, and host-dependent systems to network server roles. 
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1.4 EDA Forecasts 

Figure 1.4-5 
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1.4 EDA Forecasts 

Figure 1.4-6 
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1.4 EDA Forecasts 

Table 1.4-4 

EDA Worldwide Foi^cast by Platform 
(Millions of Dollars. Actual Units) 

1987 1%8 19W 1990 1991 1992 CAGR 

Total Market 

Revenue 

Systenis 
Workstations 

1,982 

48,339 
50,369 

Technical Workstation 

Revenue 

System 

Workstatiora 

Host-O^Mndent 

Revenue 

Systens 

Workstations 

Persoral Computer 

Revenue 

Systems 

Workstations 

1,118 

19,328 
19,328 

542 
1,636 
3,666 

322 
27,375 
27,375 

2,170 
59,400 
60.800 

1,350 
24.580 

zu.sm 

445 
1,460 
2,860 

375 
33,350 
33,350 

2,322 
69.170 
70,210 

1,551 
30,030 
30.(00 

375 
1,300 
2,350 

395 
37,840 
37,840 

2.450 
76,860 
77,610 

1,736 
35,860 
35,860 

322 
1,230 
1,980 

393 
39,770 
39,770 

2,521 
83,320 
83,930 

V. 

1,388 
42,370 
42,370 

265 
1,150 
1,750 

367 
39,810 
39,810 

2,563 
88,780 
89,210 

2,010 
49,190 
49,1W 

229 
1,100 
1.530 

324 
38,490 
38,490 

5.3X 
12.9X 
12 .n 

12.4% 
20.5X 
20.SX 

-15.851 
•7.6% 

-16.0X 

.15S 

7 . U 
7 .1% 

Source; Da tackiest 

July 1988 
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1.4 EDA Forecasts 

Table 1.4-5 

EDA Worldwide Forecast by Platform 
(Percentage of Total) 

1987 1988 1989 1990 1991 1992 

Technical Workstation 
Revenue 
Systems 

Workstations 

Host-Dependent 

Revenue 

S^tens 

Workstations 

Personal Computer 

Revenue 

Systems 

Workstations 

56X 
40X 
38X 

27X 
3X 

n 

16X 
57X 
54X 

62% 
41X 
40X 

21X 
2X 
5X 

17X 
56X 
55X 

67X 
43X 
43X 

16X 
2X 
3X 

17X 
55X 
54X 

71X 
47X 
46X 

13X 
2X 
3X 

16X 
52X 
SIX 

75X 
SIX 
SOX 

11X 
IX 
2X 

15X 
48X 
47X 

78X 
S5X 
5SX 

9X 
IX 
2X 

13X 
43X 
43X 

Source: Oataquest 

July 1988 
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1.4 EDA Forecasts 

AVERAGE PRICE PER SEAT 

This section presents Dataquest's forecast and analysis of the average price per seat 
by platform for the EDA market as illustrated in Figure 1.4-7 and Table 1.4-6. These 
data are summarized as follows: 

• For all EDA product types worldwide, the average price per seat (APPS) was 
$25,400 in 1987. It is forecast to decline at a 9.9 percent CAGR to $15,100 in 
1992. In 1988, the APPS is expected to be $22,000, a decrease of 13 percent. 

• The technical workstation APPS was $37,900 in 1987. It is forecast to decline at 
a negative 10.6 percent CAGR to $21,700 in 1992. In 1988, the APPS is 
expected to be $34,200, a decrease of 10 percent. 

• The host-dependent APPS was $108,900 in 1987. It is forecast to stay at 
roughly the same level through 1992. 

• The personal computer APPS was $5,400 in 1987 and is forecast to have the 
steepest decline at a negative 11.1 percent CAGR to $3,000 in 1992. The APPS 
in 1988 is expected to be $4,900. 

• Dataquest believes that these declines in prices will be driven by steady price 
erosion in both hardware and software. Basic applications, such as schematic 
capture, have already dropped below the $1,000 price point, and, given fixed 
functionality, prices can only continue to fall. Current prices can be maintained 
only by increases in product functionality or performance. 
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1.4 EDA Forecasts 

Figure 1.4-7 
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1.4 EDA Forecasts 

Table 1.4-6 

EDA Worldwide Average Price per Seat by Platform 
(Thousands of Dollars) 

1987 1^8 1989 1990 1991 1992 CAGR 

Turnkey & HarAnre-Only 
Technical Workstation 

Host'O^serKlent 
Personal Cooiputer 

All Platforms 

Turnkey 

Technical Workstation 

Host'Dep«xicnt 

Personal Conputer 

All Platforms 

Hardware-Only 

Technical Workstation 
Host'Oepcndent 

Personal Computer 

All Platforms 

37.9 

108.9 

5.4 
25.4 

47.1 

86.3 
14.4 

46.2 

22.8 

144.9 
4.3 
14.4 

34.2 

116.9 

4.9 
22.0 

43.6 

92.7 

13.6 
42.7 

20.6 

149.7 

3.9 
12.3 

30.9 

119,2 

4.3 
19.5 

40.7 

92.7 

12.6 
40.0 

18.7 

152.5 
3.6 
10.9 

27.8 

121.7 

3.8 
17.9 

37.9 

89.5 

12.7 

37.8 

16.7 

163.3 

3.3 
9.9 

24.7 

115.5 
3.4 
16.5 

35.3 

91.1 

14.2 

36.1 

14.8 

144.5 
2.9 
9.1 

21.7 

111.5 

3.0 
15.1 

32.7 

94.9 

14.8 
Zi.7 

13.0 

127.1 

2.6 
8.5 

Source: 

-10.6% 

.5X 
-11.n 
-9.9X 

•7.0% 

1.9% 

.5% 
-6.1% 

-10.6% 

-2.6% 
-9.6% 

-10.0% 

Dataquest 

July 1988 
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1.4 EDA Forecasts 

REVENUE SOURCES 

This section presents Dataquest's forecast and analysis of the EDA market 
segmented by revenue source for each platform as illustrated in Figure 1.4-8 and 
Tables 1.4-7 and 1.4-8. These data are summarized as follows: 

• Hardware revenue was approximately $1,000 million in 1987, or roughly 
50 percent of total EDA revenue. Hardware revenue overall will grow at only a 
1.2 percent CAGR through 1992 to $1,061 million, or only 41 percent of total 
1992 revenue. 

• Software and service revenue is forecast to have the strongest growth. In 1987, 
revenue for software and service was $721 million and $260 million, 
respectively. Software revenue is expected to grow at a 10.1 percent CAGR to 
$1,165 million in 1992, while service revenue will grow at a 5.3 percent CAGR 
to $336 million. 

• Dataquest believes that the growth of service and software revenue reflects the 
steady maturation of the EDA market. Not only are hardware prices falling, but 
large installed customer bases are also requiring increasing levels of support, 
training, and service. Moreover, as penetration increases, the demand for more 
hardware declines while the demand to add more software to the same system 
starts to rise. 
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1.4 EDA Forecasts 

Figure 1.4-8 
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1.4 EDA Forecasts 

Table 1.4-7 

EDA Worldwide Revenue Sources by Platform 
(Millions of Dollars) 

1987 1988 1989 1990 1991 1992 CAGR 

All Platforms 
Harcbmre 

Software 

Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host.DepcIndent 
Hardware 

Software 

Service 
Total 

Personal Computer 

Hardware 

Software 
Service 

Total 

1,000 

721 
260 

1,982 

511 
449 
158 

1,118 

360 
103 
78 
542 

129 
169 
24 
322 

1,091 

797 
282 

2,170 

641 
514 
194 

1,350 

307 
79 
60 
445 

143 
204 
28 
375 

1,112 
909 
301 

2,322 

709 
620 
223 

1,551 

256 
71 
49 
375 

148 
218 
29 
395 

1,118 
1,014 

318 
2,450 

760 
728 
248 

1,736 

219 
62 
40 
322 

140 
224 
29 
393 

1,098 

1,095 
327 

2,521 

793 
829 
267 

1,888 

181 
52 
33 
265 

125 
215 
28 
367 

1,061 
1,165 

336 
2.563 

802 
929 
279 

2,010 

152 
45 
33 
229 

108 
192 
25 
324 

Source: 

1.2% 
10.IX 

5.3X 

5.3% 

9.4X 

15.6X 

12.0X 

12.4X 

-15.9X 

-15.4% 

•16.IX 

-15.8X 

-3.6X 

2.6X 

.6% 

.IX 

Dataquest 

July 1988 
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1.4 EDA Forecasts 

Table 1.4-8 

EDA Worldwide Revenue Sources by Platform 
(Percentage of Total) 

1987 1988 1989 1990 1991 1992 

All Platforns 

Harxb»re 

Software 

Service 

Total 

Technical Workstation 

Harcbiare 

Software 

Service 
Total 

Host-Dependent 

Hardware 

Software 

Service 

Total 

Personal Computer 

Hardware 

Software 
Service 

Total 

50% 
36X 
13X 
100X 

46X 
40X 
UX 

100X 

66X 
19X 
UX 

100X 

40X 
52X 
7X 

100% 

SOX 
37X 
13X 

100X 

4«l 
38X 
HX 

100X 

69X 
yen 
13X 

100X 

38X 
S4X 
7X 

100X 

48X 
39X 
13X 
100X 

A6X 
40X 
14X 
100X 

68X 
19X 
13X 

100X 

37X 
55X 
7X 

100X 

46X 
A1X 
13X 
100X 

44X 
42X 
14X 
100X 

68X 
19X 
13X 
100X 

36X 
57X 
7X 

100X 

44X 
43X 
13X 

100X 

42% 
44X 
14X 

100X 

68X 
20X 
12X 

100X 

34X 
58X 
8X 

100X 

41X 
45X 
13X 
100X 

40X 
46X 
14X 
100X 

66X 
20X 
14X 

100X 

33X 
S9X 
8X 

100X 

Source: Dataquest 

July 1988 
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1.4 EDA Forecasts 

DISTRIBUTION CHANNELS 

This section presents Dataquest's forecast and analysis for turnkey and unbundled 
sales for the EDA market as illustrated in Figure 1.4-9 and Tables 1.4-9 and 1.4-10. 
These data can be summarized as follows: 

• Turnkey hardware tiie software revenue is forecast to decline from $805 million 
in 1987 to $798 million in 1992, dropping from 47 percent of the total market to 
36 percent. 

• Unbundled hardware and software revenue is forecast to grow at a 9.3 percent 
CAGR, from $916 million in 1987 to $1,429 million in 1992. It will grow from 
53 percent of total revenue to 64 percent. 

• Dataquest believes that this shift reflects a fundamental change in the buying 
practices of all customers, large and small. Hardware is increasingly purchased 
separately from software. For large corporations, this means purchasing 
workstations directly from the manufacturer and then assembling a software 
solution. For the small company, it means purchasing a personal computer and 
then buying software through a discount chain or by mail order. 
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1.4 EDA Forecasts 
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1.4 EDA Forecasts 

Table 1.4-9 

Electronic Design Automation 
Turnkey versus Unbundled 

(Millions of Dollars. Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Total Hardware and 

Software Revenue 

Turnkey 

Unbundled 

Total 

Hardware Revenue 

Turnkey 

Unbundled 

Total 

Software Revenue 

Turnkey 

Unbundled 

Total 

Workstation Sliipments 

Turnkey 
Unbundled 

Total 

805 
916 

1.721 

525 
475 

1.000 

280 
442 
721 

17.398 
32.971 

50.369 

827 
1.061 

1.888 

582 
509 

1,091 

245 
552 
797 

19.340 

41.450 

60,800 

835 
1,186 

2,021 

578 
534 

1,112 

257 
652 
909 

20,880 

49,330 

70,210 

838 
1,294 

2,132 

568 
551 

1,118 

270 
743 

1,014 

22,180 

55.430 

77.610 

828 
1.365 
2.193 

546 
553 

1.098 

283 
812 

1,095 

22,920 
61,010 

83,930 

798 
1,429 

2,227 

506 
556 

1,061 

292 
873 

1,165 

23.670 

65.540 

89.210 

Source: 

•.2X 
9.3% 

5.3X 

-.7% 

3.2% 

1.2% 

.9% 
14.6% 

10.1% 

6.4% 

14.7% 

12.1% 

Dataquest 

July 1988 
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1.4 EDA Forecasts 

Table 1.4-10 

Electronic Design Automation 
Turnkey versus Unbundled 

(Percentage of Total) 

1%7 198B 1<M9 1990 1991 1992 

Total Harduare and 
Software Revenue 

Turnkey 
Unbundled 

Total 

Harctore Revenue 
Tun*ey 
Unbundled 
Total 

Software Revenue 

Turr^ey 

Unbundled 

Total 

Workstation Shipments 

Turnkey 

Unbundled 

Total 

47X 
53X 
100X 

53X 
47X 
100X 

39X 
61X 

100X 

3SX 
6SX 
100X 

44X 
56X 
100X 

53X 
47X 
100X 

31X 
69X 
100X 

32X 
68X 
100X 

41X 
59X 
100X 

52X 
48X 
100X 

28X 
72X 
100X 

30X 
70X 
100X 

39X 
61X 
100X 

SIX 
49X 
100X 

27X 
73X 
100X 

29X 
71X 
100X 

38X 
62X 
100X 

SOX 
SOX 
100X 

26X 
74X 
100X 

27X 
73X 
100X 

36X 
64% 
100X 

4ffi( 

52X 
100X 

25X 
75X 
100X 

27X 
73X 
100X 

Source: Dataquest 

July 1988 
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1.5 EDA Market Shares 

This section presents Dataquest's analysis of EDA market shares in terms of total 
revenue, hardware and software revenue, and workstation shipments, as illustrated in 
Figures 1.5-1 through 1.5-4 and Table 1.5-1. These data are summarized as follows: 

• Mentor Graphics was the number one player in the 1987 EDA market in total 
revenue, with $210.7 million and a 10.6 percent market share. The company 
was also the number one software supplier, with $79.8 million and an 
11.1 percent market share. Mentor Graphics is a leading turnkey system 
supplier and a textbook company. It has enjoyed steady growth in revenue, 
shipments, and profitability. 

• Digital Equipment is the leading hardware supplier in the market with 
$149.5 million in hardware sales and an 8.8 percent share of total market. Its 
strength is still at the mainframe and host level, but it is gaining ground in 
workstations. 

• Daisy remained at number three in 1987 as the second largest turnkey supplier 
in the market. Its total revenue was $103.5 million and its market share was 
5.2 percent. After a very difficult year in 1986 and several changes in 
management, Daisy appears to have recovered. The new president and CEO, 
Dr. Norman Friedman, has set the company on a new course. Daisy has 
adopted Sun UNIX and is now porting to the Sun Microsystems 386i platform. 

• Racal-Redac, the only European supplier, emerged as the number four vendor in 
the market, with $89.8 million in sales and a 4.5 percent market share. It is also 
the number two software supplier in the market today, with a 9.3 percent market 
share. Racal-Redac is the only one of the old-line CAD companies to have held 
and gained ground. Because of its strength in Europe, which is the 
fastest-growing market in EDA, and its continued innovation in PCB layout, 
Racal-Redac is a company to be reckoned with. 

• The next three positions are occupied by hardware suppliers Apollo, IBM, and 
Sun, in order of rank. Apollo is the fifth largest vendor, with revenue of 
$82.6 million and a 4.2 percent share, and its product remains the preferred 
technical workstation. IBM, through its personal computer strength, is number 
six, with $80.2 million in revenue and a 4.0 percent share. Sun gained more 
market share than any other vendor in 1987, and rose to the number seven spot 
with $68.5 million and 3.5 percent share. 
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1.5 EDA Market Shares 

• Valid Logic, Hewlett-Packard, and Cadnetix are the eighth, ninth, and tenth 
largest suppliers, respectively. Valid Logic is on the mend and, like Cadnetix, 
ported to the Sun platform in 1987. Both companies also made significant 
mergers in early 1988, Cadnetix buying HHB Systems and Valid acquiring GE 
Calma's IC layout division. These mergers have put both Cadnetix and Valid 
Logic into contention with Daisy and Racal-Redac for the number two turnkey/ 
solution supplier position. HP gained market share in 1987 and continues to 
grow at a steady pace, but now it must catch up once again with other hardware, 
software, and turnkey suppliers. 

• Scientific Calculations, Computervision, and Calma are the eleventh, twelfth, 
and thirteenth vendors in the market, respectively. These three original CAD 
companies have been squeezed out of the top ten by newer vendors. Indeed, this 
will be the last year that Computervision and Calma appear on this list— 
Computervision because of its acquisition by Prime, and Calma because its IC 
layout operations were sold to Valid Logic and its PCB layout operations were 
reduced to a minimum. 

• Zuken is the highest-ranked Japanese vendor on this list as the fourteenth 
largest supplier, with $41.7 million in sales. Zuken's sales are up from last year, 
but the company has been under heavy pressure from other entrants into the 
Japanese market, such as Racal-Redac and Mentor Graphics. 

1.5-2 © 1988 Dataquest Incorporated July OCXS EDA 
0000778 



1.5 EDA Market Shares 

Figure 1.5-1 
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1.5 EDA Market Shares 

Figure 1.5-2 

EDA 1987 Market Share 
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1.5 EDA Market Shares 

Figure 1.5-3 
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1.5 EDA Market Shares 

Figure 1.5-4 

EDA 1987 Market Share 
(Workstation Revenue) 
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2.1 ECAE Definitions 

The electronic computer-aided engineering (ECAE) segment refers to CAD/CAM 
hardware and software products that are typically used in the engineering or design 
phase of electronic products (as opposed to tiie physical layout phase). ECAE appli
cations address design creation, verification and analysis, test, documentation, and data 
base management tasks. ECAE products are generally used by electrical engineers. 
Because of significant differences between the marketing and product strategies for 
ECAE, IC layout, and PCB layout, Dataquest continues to differentiate and segment the 
electronic CAD/CAM market in this manner. Therefore, ECAE by definition does not 
include layout. 

A netlist serves to connect ECAE to layout applications; a netlist is a logical or 
functional description of an integrated circuit (IC), printed circuit board (PCB), 
electronic system, or product. ITiis type of output is used to analyze the performance or 
functionality of the circuit £uid is also used in another product design phase to manually 
or automatically create the physical layout. A netlist is not the only output of an ECAE 
system. For example, other critical ECAE output can consist of test patterns, bonding 
diagrams, and design documentation. 

ECAE DESIGN PHASES AND TASKS 

ECAE products address the following design phases and tasks, and they may include 
the functionalities listed and defined below. 

ArchitecturallConceptual 

The architectural/conceptual phase includes tiie following: 

• Architectural/conceptual—During the architectural/conceptual stage, an electronic 
product requirement is translated from a concept into a functional specification. 
During schematic capture, this specification becomes a circuit design. This 
circuit design can then be verified, simulated, tested, documented, and stored in 
a data base. The finished design can be implemented as either an IC or a PCB 
during the layout or physical design stage. 

• Logic design automation/synthesis—These tools are used to automate the process 
of design specification and creation. This includes behavioral/architectural tools, 
logic minimization, technology conversion, and automatic schematic synthesis/ 
generation. 
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Schematic Capture 

The schematic capture phase includes the following: 

• Schematic capture—During the entry stage of the design process, a functional 
description becomes an actual logic diagram or design. The most frequently 
used tool for design entry on ECAE workstations is schematic capture. 

• Capture or schematic capture—This is an automated graphic design entry method 
that allows a designer to define the logic of a circuit and to create a schematic 
drawing or design. After creating the schematic, detailed design documentation 
can be produced in either graphic or netlist form. The process of netlist 
production is known as netlist extraction (NLE). 

• PLD programmers—These are ECAE systems used to define the logic of a 
programmable logic device (PLD), a type of semicustom application-specific 
integrated circuit (ASIC). 

Verification and Analysis 

The verification and analysis phase includes the following: 

• Verification and analysis—BCAE includes an entire class of tools that are used, 
after design creation, to evaluate the electronic behavioral characteristics of a 
design. 

• Behavioral simulation—This is the simulation of ICs or systems that are based on 
high-level models, as opposed to gate, transistor, or switch-level models. 
Behavioral models may be of an entire section of the IC or system (e.g., I/O 
management) or of a specific complex component (e.g., a microprocessor or 
register). 

• Circuit simulation—This is the simulation of an IC at the switch, transistor, or 
device level and is the most accurate form of IC verification. The best known of 
the circuit simulators is SPICE, invented at the University of California at 
Berkeley, and now available in the public domain or in enhanced forms from 
several commercial suppliers. 

• Electrical rule checking (ERC) or logic design rule checking (LDRC)—This is 
making sure that the logic design conforms to known process limitations (e.g., 
maximum fanout from a component). 

• Hardware modelers—This is special-purpose peripheral hardware that enables a 
new circuit design to incorporate existing, real-world circuitry in its simulation. 
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• Logic simulation—This ECAE software is used to verify the logic and timing 
behavior of a digital electronic design. 

• Mixed-level simulation—This simulation is performed simultaneously at the 
behavioral, device, and physical model level. 

• Mixed-mode simulation—This is the simulation of an electronic design that 
contains both analog and digital circuits. 

• Simulation accelerators—These special-purpose computers are used to perform 
logic or fault simulation at speeds unattainable on workstations. 

• Timing analysis or verification—This is behavioral evaluation of a circuit design 
that examines signal delays and determines if signals arrive at predicted times. 

Test 

The test phase includes the following: 

• Test—These ECAE software applications are used to create the test patterns that 
will be used to test the actual product during manufacture. Electronic test 
products include pattern editing, pattern generation, and fault grading or 
simulation. 

• Automatic test pattern generation (ATPG)—These are tools that automatically 
produce fault tests from a specific circuit description. 

• Fault grading/simulation—This is used to evaluate or grade the quality of a test 
pattern relative to a design. Quality is determined by the measure of the 
coverage of the test vectors (i.e., what percentage of time will the patterns 
identify potential errors in a given circuit). 

• Test pattern editing and generation—These tools are used to manually create and 
edit the test vectors used by fault tests. 

• Testability analysis—These are tools used to evaluate the quality of a design in 
terms of its ultimate testability. 

Documentation 

An integral part of ECAE is the graphic and textual documentation of designs. 
ECAE includes the class of special-purpose software used to document electronic 
designs. 
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Design Data Base Management 

The design data base management class of products underlies all the stages of the 
ECAE design process. For example, these tools are used to provide revision controls on 
design files or to maintain standard symbol or parts libraries to be used by all designers 
on a project. Design support tools, such as design libraries, are included also. 
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2.2 ECAE Executive Summary 

This summary highlights the key points and analyses discussed throughout this 
chapter. Please refer to the chapter in its entirety for a comprehensive analysis of the 
ECAE applications segment. Highlights include the following: 

• Dataquest estimates the ECAE market at $942 million in 1987, up 9 percent 
from $868 million in 1986. 

• The ECAE market is forecast to grow 8 percent in 1988 to more tiian $1 billion, 
but long-term growth is slowing as ECAE tools are increasingly absorbed into 
the engineering workplace. 

• The ECAE market is forecast to grow to $1.2 billion in 1992, representing a 
5 percent compound annual growth rate (CAGR). 

• Dataquest estimates that 29,850 ECAE workstations were shipped in 1987. 

— ECAE workstation shipments will grow 21 percent to 36,020 in 1988. 

— They are expected to reach 52,960 units in 1992, growing at 12 percent 
CAGR. 

• The average selling price per ECAE seat across all platform types is expected to 
decline at 10.2 percent CAGR, from $21,000 in 1987 to $12,300 in 1992. 

• In 1987, the personal computer continued its impact on the ECAE market, 
accounting for 59 percent of ECAE workstation shipments but for only 
18 percent of overall ECAE revenue. 

• Technical workstations, which accounted for 56 percent of all ECAE revenue 
and 37 percent of all workstations shipped in 1987, are forecast to represent 
77 percent of all ECAE revenue in 1992 and 47 percent of workstation 
shipments. 

• Dataquest anticipates continued consolidation and retrenching among ECAE 
vendors, with company roles and product offerings being redefined to adapt to 
the high number of vendors. 
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2.3 ECAE Market Overview 

HISTORY 

Overview 

One of the major trends in the entire CAD/CAM market is toward providing 
computer-aided engineering (CAE) applications. CAE is used by engineers of all 
disciplines to automate the engineering and analysis phase of any product's design cycle. 
For instance, mechanical engineers apply CAE to their design tasks using applications 
such as stress einalysis, kinematics, and finite element analysis. 

Vendors addressing the needs of electrical engineers have made such a significant 
impact on the way in which electronic products are designed, as well as on CAD 
products themselves, that we differentiate CAE for electtical engineers from all other 
CAE applications. Therefore, Dataquest uses the term ECAE to refer to electronic 
computer-aided engineering applications. 

Because ECAE and physical layout functions can be highly integrated, especially 
with automatic layout dependent on ECAE data, it is impossible to completely separate 
the two applications. Electronic product design does not end with logic design. 
Therefore, it is important to note the following regarding Dataquest's ECAE 
segmentation: 

• The ECAE estimates and forecasts are for systems with ECAE applications 
only. 

• The ECAB section refers to functionality, as opposed to the design's ultimate 
implementation as either an integrated circuit or a printed circuit board. ECAE 
products can be used to front-end either IC or PCB design. 

The Evolution of the Market 

The focus of electronic CAD/CAM vendors prior to 1981 was primarily physical 
layout applications for both ICs and PCBs. The ECAE segment of the CAD/CAM 
industry began with the introduction of the first commercially available ECAE products 
from Daisy Systems, Mentor Graphics, and Valid Logic in 1981—products that automate 
the engineering design process for engineers. 

The original product lines of the early ECAE vendors consisted of basic schematic 
capture, i.e., the ability to draw the electrical schematics, or logic diagram, of an 
electronic product primarily for documentation purposes. Shortly after its introduction, 
schematic capture grew to encompass logic design, with various forms of analysis, 
simulation, and verification. 
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Dataquest defines logic design as schematic capture combined with the ability to 
associate electrical parameters with graphic schematic symbols, thus driving analysis 
and simulation. Logic design is the more comprehensive of the two applications because 
it maintains electrical information such as power, timing, and performance. 

The electronic CAD/CAM market evolved to encompass ECAE. Companies with 
physical layout products as their original entry into the EDA market have also expanded 
their product functionality to include logic design. Engineers have accepted automated 
logic design as a productivity tool. 

The continuing need of electrical engineers to increase productivity—to make the 
design cycle more efficient while at the same time shortening it—continued to be 
addressed by the 1987 ECAE market in products that extended logic design to include 
Other productivity tools, such as test and logic design automation. Recently, in order to 
meet the challenge of more full-line suppliers, many ECAE vendors have extended or 
plan to extend their product functionality to include the physical design of ICs and PCBs 
integrated with ECAE functionality. Dataquest believes that product lines of leading 
ECAE companies will grow further to address the demands of the larger system-
engineering market for integrated IC/PCB design. 

1987: POSmONING AND CONSOLIDATION 

The ECAE market in 1987 enjoyed steady revenue growth of 9 percent from 
$894 million to $940 million. Some segments, such as technical workstation-based 
systems, with 1987 revenue at $529 million, enjoyed revenue growth of 21 percent. 

The major ECAE vendors took advantage of this situation to recover after the 
market slowdown of 1986 and to focus on improving and consolidating their positions in 
the market. For a few vendors, such as Mentor Graphics, "steady as she goes" was the 
watchword. For other vendors, such as Data I/O and Tektronix, there were cutbacks in 
the efforts in the market. But for vendors such as Cadnetix, Daisy, Teradyne, and Valid, 
this was an opportune time to push ahead, with some changes in course. 

First, a number of major mergers and acquisitions occurred as vendors strove to 
solidify their market share and gain teciinology. The Teradyne/Case//Uda, Cadnetix/ 
HHB, and Simucad mergers highlighted this activity, but there were numerous other 
moves including Mentor Graphics' purchase of Caedent and Valid's investment in Epic. 

Second, the decisions to port to the Sun Microsystems workstations by Cadnetix, 
Daisy, and Valid Logic represent another major effort to reposition these companies. 
The switch to the Sun workstation moved these vendors away from proprietary hard
ware, and set them against the Mentor Graphics/Apollo alliance. Cadnetix, Daisy, and 
Valid are now ready to fight for the number two market spot and eventually challenge 
Mentor Graphics for industry leadership. 
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Third, many companies forged new alliances to improve their market position. 
Analogy set up working relationships with Cadnetix, Racal-Redac, and HHB, while Logic 
Automation closed a number of important library deals. EDA Systems formed its 
synergy partoer progr^n as part of its role as an integration supplier. ASIC suppliers 
such as VTI also set up stronger working relations with key ECAE suppliers such as 
Daisy and Valid Logic 

The result of tiiese mergers, acquisitions, alliances, exits, and ports is a more con
solidated and stronger market. The remaining vendors are larger, healthier, and more 
profitable, which is a much better situation than we had at the end of 1986. 

In retrospect, this market consolidation and vendor positioning is really a 
continuation of the market maturation that began in 1986. We began 1986 with too many 
vendors, excessive price competition, and extreme uncertainty. This situation had cut 
into profits, growtii, and buyer confidence. 

Now, with a restructured market and vendors, the market is in a position to enjoy 
renewed growth, but with very different rules. TTie days of the single-source, turnkey, 
homogeneous environment are coming to a close. We are moving into a world of 
sophisticated users who demand integration and service from their suppliers but also are 
prepared to work with a highly heterogeneous design environment. The market will 
expand, but it will do so on the users' terms rather than the vendors'. 

THE NEW BUYER SOPHISTICATION 

The repositioning and consolidation on the vendor side has been mirrored by new 
sophistication on the buyer side. Frustrated by unfulfilled promises from "solution 
suppliers" and their inability to control their own design environments, users have struck 
out on a new coxirse themselves. 

Users now understand that no one vendor can supply a totally integrated and 
complete solution for all their design problems. Users no longer want to hear about 
integration; they now require it. Because of the lack of integrated solutions, users have 
come to regard standard hardware as the integrative base to which they can add 
third-party software and solve their own design problems. This move toward platform 
standardization is particularly evident in purchases by larger, corporate CAD/CAM end 
users seeking to centralize design activity within their organizations. 

For an increasing number of companies, CAD/CAM/CIM (computer-integrated 
manufacturing) represents a strategic, corporate-level commitment in which much more 
emphasis is placed on overall design process integration and productivity than on 
isolated design solutions for individual personnel. Typically, in larger organizations, 
development is divided between engineering and CAD groups for product design and 
physical layout, respectively. The design product needs of these two sets of end users 
varies accordingly. 
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System engineering, because it needs to manage a complex design process that 
involves many different types of engineering (e.g., software design, hardweire design, 
and VO design), tends to regard choice of design tools more as a management problem 
than a performance-driven issue. On the other hand, CAD departments primarily 
concentrate on performance in the sense of getting jobs done quickly. CAD departments 
were the first CAD users, purchasing large proprietary systems that supported physical 
design well but had little connectivity with other design tasks such as logic design, 
analysis, and documentation. 

System engineers have shown more concern with design methodology and, conse
quently, favor tools supporting company-wide design standards and practices. Specific 
demands of system engineers are as follows: 

• To own their own design data, complete with revision control and full docu
mentation, SO that they can leverage previous design experiences on whichever 
system is ultimately used and despite possible changes in design personnel 

• To share resources and data across applications, particularly in the case of large 
corporate engineering groups that support multiple users requiring design, 
layout, test, analysis, manufacturing, documentation, and project management 
functions 

• To integrate state-of-the-£irt solutions on their own systems as soon as these 
become available 

• To use off-the-shelf, standard (as opposed to proprietary) hardware so as not to 
preclude interactive, on-line software engineering tasks 

• To negotiate directly with hardware manufacturers so as to obtain optimal 
volume purchase and service discounts 

Corporate-wide design automation plans demand shared resources. The new 
corporate CAD/CAM/CIM consciousness is directly responsible for 1987's continuing 
shift away from proprietary design systems and toward applications on standard, 
general-purpose hardware platforms. Dataquest believes that, for all these reasons, 
engineering rather than CAD departments will increasingly dominate corporate purchase 
decisions. Conservative corporate purchase criteria tend to favor the well-managed 
full-line or niche supplier. 
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STRATEGIC ISSUES 

Not only does the maturing ECAE market consist of full-line and ASIC reseller 
niche players, but it also consists of standard hardware platform vendors who are 
applying strong competitive pressure from the market's high end. These classes of 
ECAE vendor are briefly described as follows: 

• Full-line application suppliers consist of companies such as Cadnetix, Daisy, 
Mentor, PCAD, and Valid that market and support a complete range of EDA 
products to end users. 

• In contrast, niche players develop and market individual products that address 
limited applications. These are suppliers, such as DCOS, Trimeter, and Zycad, 
seeking to expand their product base. 

• Standard hardware vendors supply the workstations and systems on which either 
or both niche and full-line suppliers' products may run. These are systems 
suppliers, such as Apollo, Digital Equipment Corporation, Hewlett-Packard 
(HP), IBM, and Sun. These companies are coming into the market with unclear 
strategies relative to the end user. 

• Also included are certain ASIC suppliers who both develop their own tools and 
resell other ECAE vendors' products. 

Faced with a maturing ECAE market, each class of vendor is examining some 
degree of strategic realignment in order to deal with the competition. 

FuU-Line ECAE Strategies 

Severe price pressure and competition on full-line suppliers in the ECAE market, for 
example, is now coming from both the high and low ends of the market spectrum, i.e., 
from the large corporate players (Digital, HP, and IBM) entering the marketplace and 
from low-cost, PC-based software. In light of this wide-ranging competition, full-line 
suppliers may need to reposition themselves strategically, meaning the following: 

• Porting from proprietary to standard hardware, operating systems, and data 
formats 

• Returning to more of a core business focus 

• Concentrating on customer service and support activities 

• Delivering on promises 

• Forming alliances with niche and hardware suppliers, as opposed to pursuing 
strategies based on either niche or hardware product development 
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Hardware Vendor Strategies 

The CAD/CAM strategies of large system companies such as Digital, HP, and IBM 
are just not clear at this time. These vendors have the choice of remaining hardware 
suppliers (i.e, integration paradigms for a number of third-party solutions) or of 
attempting to become full-line suppliers themselves. In the latter case, the challenge for 
these companies would be to manage a complex juggling act of hardware and appli
cation sales and support with state-of-the-art solutions development. In addition to 
remaining competitive in the workstation market, they would need to supply everything 
to everybody on an ongoing basis. However, the trend in corj>orate CAD/CAM pur
chasing toward industry-standard hardware is fueling the ambitions of this class of 
company. 

At this time, HP is perhaps more of a full-line supplier through its Cericor 
acquisition and DesignCenter products than either IBM or Digital. IBM does offer a 
limited amount of EDA software through its CIEDS program. Digital, however, with its 
large number of trading partners and other third-party agreements, directly sells no EDA 
products. The names Digital and IBM are more widespread in this marketplace. In this 
market, these companies seemingly could choose to play any role at any moment. 

The presence of these large computer manufacturers bo^ in the market and in the 
installed base itself threaten the key account strategies of the full-line ECAE suppliers. 
The large system houses already have the experience of dealing with several major EDA 
end users and can leverage these relationships to supply workstations and, in some 
cases, applications. 

The popularity of the IBM PC in the ECAE market and direct sales to end users by 
workstation vendors like Apollo, Digital, and Sun resulted in price erosion and forced 
full-line ECAE companies to unbundle products and readjust their marketing strategies. 
Cooperative marketing, comarketing, and referenced sales agreements have now 
proliferated between full-line suppliers and workstation vendors. The lower-priced, 
high-perform^ice 386 smd 68020-based workstations also forced down the price of 
proprietary hardware. 

This situation caused many ECAE vendors to eitfier reevaluate or totally abandon 
product strategies based solely on hardware. Solutions vendors simply do not possess the 
resources to compete against systems houses. Dataquest believes, however, that there is 
a corollary to diis rule: workstation vendors may possess the resources, but they lack the 
solutions focus necessary to support the end users' application needs. 

Niche Companies' Strategies 

On the Other hand, niche company products often compete head-to-head with 
offerings from full-line suppliers; for instance. Gateway Design's Vertog Simulator 
competes with Mentor Graphics Quicksim product. 
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Niche companies typically address a narrower range of products and technologies 
than full-line suppliers. The following are product development areas that typically fall 
outside full-line suppliers' application capabilities and therefore may be best addressed 
by niche companies: 

• Low-cost products 

• Leading-edge technologies 

• Products that bridge technology and service 

To survive in a market overcrowded with vendors and look-alike products, niche 
companies need to broaden their product bases by offering related, supporting products; 
by moving into other niche areas; or by becoming more full line. 

Two examples of niche strategies are Vantage Analysis and ^ e logic design 
automation companies Silc and Synopsys. Vantage Analysis has focused on the 
behavioral simulation market, but with a unique strength—VHDL, the military standard 
hardware description language. As the first vendor to market with a complete VHDL 
solution, as well as excellent simulation capabilities, Vantage has carved out a special 
niche for itself. Silc and Synopsys have entered the market with new logic design 
automation products with very sophisticated engineering functionality. Full-line vendors 
are simply not capable of duplicating this functionality and will have to partner with 
these two start-ups. 

ASIC Suppliers 

The fourth strategy in the market belongs to the ASIC suppliers. ASIC was one of 
the first, amd remains one of the most important, ECAE applications. Some estimates 
suggest that more than 40 percent of the ECAE technical workstations sold are used for 
ASIC design some of the time. 

The ASIC suppliers have been in the interesting position of user, developer, and 
reseller of ECAE tools. From the beginning of the ECAE market, two distinct initial 
strategies emerged from the ASIC suppliers: proprietary and commercial. Neither of 
these strategies worked out, and we are now witnessing vendors develop a hybrid of 
these two positions. 

The first strategy was an internally developed, proprietary solution marketed directly 
to end .users on mainframes and workstations. LSI Logic's LDS system is a prime 
example, and it gave LSI Logic the advantage of a highly reliable design path for 
customers, which could be in the market before any commercial solutions. The major 
drawback was that it worked for only one ASIC vendor, LSI Logic itself. Many ASIC 
users did not want to be "locked in" to one ASIC supplier, and also wanted tools that 
could be used for system design. 
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The second strategy was to rely on Daisy, Mentor, and Valid workstations and tools. 
Almost every ASIC vendor in the market developed "design kits" for use with these 
workstations. The advantage here was that less investment in tools was required, and 
customers perceived them as generalized design stations, both for multiple vendors and 
for system design. The major drawback was that ttie ASIC vendor did not control this 
critical design path. Customers were at the mercy of the workstation vendor when 
software updates occurred, particularly in regard to how reliably the tools handled their 
ASIC families. More often than not, the tools were not sufficiently accurate, and the cost 
of handling updates was exorbitant. The result was diat ASIC suppliers were not able to 
offer customers as reliable a design path as the proprietary solution. 

A new strategy has now emerged that combines these two earlier options. The ASIC 
vendor creates and sells a preferred design system, also using commercial tools and 
some proprietary content. These tool systems can be linked to ECAE workstations at the 
schematic and simulation level. Examples of vendors pursuing this new strategy are 
Motorola, National, and NCR. In principal, this new strategy should enable the ASIC 
vendor to control the design and service portion of the business, but without forcing the 
customer to drop his own design tools. TTie design path can be both specific and general 
at the same time, and the ASIC vendor's tool investment can also be controlled. Is this 
the best of all possible worlds? 

OPPORrUNITIES 

Given the strategic business differences between ECAE vendors, there are new 
produa directions that best support each strategy; there are also company types that can 
best pursue particular product opportunities. However, we believe that tiie overall theme 
of application trends is not focused on product features but on increased scope. ECAE 
products are becoming an integrated set of design management tools that incorporate 
not only more design tasks but also better analysis capabilities. The result is a design 
management system—one that meets the needs of a project with many aspects and 
requirements. 

Full-Line Product Opportunities 

Given the differing strategies between niche and full-line suppliers, full-line 
suppliers are best able to distribute and support the design environment. We believe that 
data management and design environment support products such as documentation are 
best addressed by full-line vendors, although we can envision a niche company providing 
a bridged, multivendor design environment. The opportunities and requirements for 
next-generation full-line vendors are as follows: 

• Integrative design data base with both hierarchical and full design, library, 
documentation, and project management 

• Links to back-end layout 
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• Integration and interactivity between every phase of design 

• Easy user integration of third-party tools 

• Easy-to-use simulation integrated with both logic libraries and schematic capture 

• Rule-based systems 

• Integration of alternative design approaches, perhaps including some from niche 
suppliers 

• Migration path to full system design 

• Higher-level design entry (e.g., logic synthesis) with links to analysis tools 

• Design floor plamning tool 

Whatever product strategy a full-line supplier pursues, the products must form part 
of a well-integrated base—a stable and maiageable design environment still open to 
adding the special applications where niche companies excel. 

Niche Product Opporttmities 

Dataquest believes that development efforts for niche suppliers in the ECAE market 
are directed in general toward low-cost products, leading-edge technologies, and 
products that bridge technology and service—ECAE products such as the following: 

• Design libraries 

• Application accelerators 

• Hardware modelers 

• Low-cost schematic capture 

• Low-cost pattern editing 

• Architectural-level design tools 

• Test-pattern generators 

• Links between design entry and test 
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HARDWARE 

ECAE emerged out of a need for products that solved electrical engineers' design 
problems. However, this need could be met only with the emergence of microprocessor-
based technical workstations. 

The availability of technical workstations revolutionized the entire EDA market, 
including its design solutions and existing price and profit structures. Had pioneering 
companies such as Apollo, Daisy, Sun, and Valid not developed the hardware vehicle, 
the ECAE revolution might have been delayed for another three years—until the arrival 
of the IBM PC. 

Dataquest distinguishes between hardware and application issues of the market. It is 
the application products that meet user needs; the hardware products are the vehicle by 
which these applications are delivered. Users buy neither hardware nor software: They 
buy solutions to design problems. These solutions are combinations of hardware and 
software. 

However, hardware technology is changing underlying applications strategies. The 
major cause of ^is is the PC. The major effect is a dramatic shift in computational 
alignment—aligning the particular application requirements with the capabilities of the 
computer. This shift has brought about yet another layer of hardware to the ECAE 
environment—the application accelerator, which decreases the time involved to complete 
one or more applications. 

The hardware platforms on which ECAE software run are radically changing the 
availability and feasibility of design automation for the mass end-user market. Listed 
below are the major causes of this change: 

• Personal computers and coprocessors 

• Application accelerators 

• Decreasing technical workstation prices 

• High-end technical workstation systems 

In all cases, price and performance are paramount. The trend, however, is toward 
the division of labor between the networked system resources and the personal or 
desktop design system. To manage this change, we believe that a very flexible and 
profit-oriented management style is required for the following reasons: 

• Downward-revised revenue goals due to lower average selling prices 

• Higher unit volumes required to meet revenue goals 

• Revised distribution strategies due to higher volumes 
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• Revised support strategies due to larger installed bases and lower average 
selling prices 

• Increased competition due to less formidable barriers to entry 

Three years ago, personal computers were barely considered a design automation 
alternative. Today, they threaten the very existence of the original ECAE platform—the 
technical workstation. We do not believe that technical workstations will be made 
obsolete by PCs (with or without coprocessors). We believe that what is occurring is just 
natural evolution. 

It is a simple lesson of supply-and-demand economics. Dataquest believes that the 
end-user market will continue to force prices down across the board, especially where 
higher prices are unwarranted. End users will also continue to force increased per
formance at a fair price and only when applications require increased performance. 

The PC is not capable of being a shared corporate resource. Networked or not, it 
remains an underutilized and, for certain implementations, an underpowered resource. 
While the PC can boost the productivity of an individual engineer, it remains an isolated 
member of a design team. Because Dataquest believes that design automation decisions 
increasingly are being made at higher corporate levels than the individual engineer's 
level, and because of inherent data storage and handling limitations of the 16- or 32-bit 
PC running DOS, we believe that users will choose the technical workstation if prices are 
relatively even. 
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TOTAL ECAE MARKET 

This section presents Dataquest's forecast and analysis for the total electronic CAE 
(ECAE) market for all regions and platforms, as illustrated in Figures 2.4-1 and 2.4-2 
and Table 2.4-1. These data are summarized as follows: 

• The ECAE market segment, worth an estimated $940 million in 1987, is fore
cast to grow to $1,204 billion in 1992, a compound annual growth rate (CAGR) 
of 5.1 percent. 

• Dataquest estimates that ECAE revenue will increase 9 percent in 1988, topping 
$1 billion. 

• An estimated 29,850 ECAE workstations were shipped in 1987. Shipments are 
expected to reach 52,960 units in 1992, growing at a 12.2 percent CAGR. 

• ECAE workstation shipments will grow to 36,020 in 1988, representing a 
21 percent increase over 1987. 
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Figure 2.4-1 
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Figure 2.4-2 

ECAE Worldwide Forecast 
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Table 2.4-1 

ECAE Worldwide Forecast 
(Millions of Dollars, Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Revenue 
Systems 

Workstations 

940 
29,415 

29,350 

1,022 
35,710 

36,020 

1,085 
41,550 

41,800 

1,139 
46,300 

46,540 

1,181 
50,190 

50,420 

1,204 

52,760 

52,960 

Source: 

5.1% 
12.4X 

12.2X 

Oataquest 

July 1988 
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REGIONS 

This section presents Dataquest's forecast and analysis of the ECAE market, seg
mented by region, as illustrated in Figures 2.4-3 and 2.4-4 and Tables 2.4-2 and 2.4-3. 
These data are summarized as follows: 

• North America is expected to continue its lead in regional ECAE consumption 
through 1992, although the growth of this market is exhibiting signs of slowing 
due to increased penetration. 

• We estimate that 1987 North American revenue was $461 million and that it will 
grow to $518 million in 1992, a 2.3 percent CAGR. Significantly, North 
American revenue in 1988 will reach $469 million, representing only a 
2.0 percent increase. 

• European revenue was $257 million in 1987 and is forecast to reach 
$383 million in 1992, growing at an 8.3 percent CAGR. European revenue is 
forecast at $307 million in 1988, representing a 19.0 percent increase. 

• The Far Eastern ECAE segment represented $208 million in 1987 and is 
forecast to grow at a 6.9 percent CAGR, to reach $290 million in 1992. 

• The rest of the world (ROW) accounted for $15 million in 1987, 2 percent of 
that year's ECAE revenue. 

• We believe that North America, with 49 percent of the total ECAE market, will 
be declining as the largest consumer of ECAE products for of the following two 
reasons: 

— An increasing market penetration of design automation tools in general, 
and specifically of design entry tools 

— A general economic slowdown in the U.S. electronics markets 
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Figure 2.4-3 

ECAE Regional Forecast 
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Figure 2.4-4 
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Table 2.4-2 

ECAE Regional Forecast 
(Millions of Dollars. Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Total Market 

Revenue 

Systems 

Uorlcstations 

North America 

Revenue 

Systems 

Worlcstatlons 

Europe 

ReveniW 

Systems 

Workstations 

Far East 

Revenue 

Systems 

Workstations 

Rest of World 

Revenue 

Systems 

Workstations 

9A0 
29,415 

29,850 

461 
17.192 

17,246 

257 
7,032 

7,176 

208 
4,729 

4,963 

15 
462 
465 

1,022 
35,710 

36,020 

469 
20,640 

20,650 

307 
8,800 

8,860 

234 
5,600 

5,830 

13 
670 
680 

1,085 
41,550 

41,800 

480 
23,900 

23,910 

335 
10,390 

10,400 

256 
6,440 

6,670 

13 
820 
320 

1,139 
46,300 

46,540 

498 
26,330 

26,330 

352 
11,820 

11,820 

276 
7,260 

7,500 

13 
900 
900 

1,181 
50,190 

50,420 

510 
28,000 

28,000 

371 
13,320 

13,320 

286 
7,930 

8,150 

14 
950 
950 

1,204 

52,760 

52,960 

518 
29,130 

29,130 

383 
14,270 

14,270 

290 
8,360 

8,570 

14 
1,000 

1,000 

Source: 

5.1% 

12.4X 

12.2X 

2.3X 

11.U 

11.IX 

a.3x 
15.2X 

14.7X 

6.9X 

12.1X 

11.5X 

-1.0X 

16.7X 

16.6X 

Dataquest 

July 1988 
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Table 2.4-3 

ECAE Regional Forecast 
(Percentage of Total) 

north America 
Revenue 

Systems 
Workstations 

Europe 

Revenue 

Systems 

Workstations 

Far East 

Revenue 

Systems 
Workstations 

Rest of World, 

Revenue 

Systems 

Workstations 

1987 
sxas 

49X 
58% 
58X 

27X 
24X 
24X 

22X 
16X 
17X 

2X 
2X 
2X 

1988 
smss 

46X 
58X 
57X 

30X 
25X 
25X 

23X 
16X 
16X 

1X 
2X 
2X 

1989 
ssss 

44X 
58X 
57X 

31X 
25X 
25X 

24X 
1SX 
16X 

1X 
2X 
2X 

1990 
33SS 

44X 
57X 
57X 

31X 
26X 
2SX 

24X 
16X 
16X 

1X 
2X 
2X 

1991 
aasa 

43X 
56X 
56X 

31X 
27X 
26X 

24X 
16X 
16X 

1X 
2X 
2X 

1992 
SSSS 

43X 
55X 
55X 

32X 
27X 
27X 

24X 
16X 
16X 

1X 
2X 
2X 

Source; Oataquest 

July 1988 
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PLATFORMS 

This section presents Dataquest's forecast and analysis of the ECAE market 
segmented by platforms, as illustrated in Figures 2.4-5 and 2.4-6 and Tables 2.4-4 
and 2.4-5. These data are summarized as follows: 

• Approximately 29,850 ECAE workstation units were shipped in 1987. We esti
mate that shipments will grow at a 12.2 percent CAGR to 52,960 workstations 
in 1992. 

• Technical workstation revenue in 1987 was $529 million and will grow at an 
estimated 12.7 percent CAGR, to reach $963 million in 1992. 

• Technical workstation shipments totaled 11,023 units in 1987 and are forecast to 
reach 27,520 units in 1992, growing at a CAGR of 20.1 percent. 

• Revenue from host-dependent systems was $237 million in 1987 and is forecast 
to decline to $85 million, in 1992, decreasing at a CAGR of 18.5 percent. 

• Host-dependent workstation shipments totaled 1,277 units in 1987 and are 
forecast to decrease at a 12.9 percent CAGR to 640 units in 1992. 

• PC revenue in 1987 was $174 million, which is expected to drop to $156 million 
in 1992, a CAGR of negative 2.2 percent. 

• PC shipments totaled 17,550 units in 1987 and are forecast to grow at a 
7.2 percent CAGR to reach 24,810 units in 1992. 

• Host-dependent products play a limited role in the ECAE segment for two 
reasons: 

-- Price sensitivity and price elasticity market requirements 

— Distributed processing requirements demanding equal performance for all 
users 

• The primary ECAE role of the PC will be in schematics entry products, with 
limited local analysis capabilities. 

• PCs with application-specific hardware add-ons (i.e,, coprocessors) will be 
capable of assuming more computationally intensive tasks. 

• Networking, communications, and design data base management are key issues 
with the large number of distributed systems. 
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• We believe that the growth of technical workstation systems will continually 
increase as a result of continuing improvements in price/performance ratios, 
i.e., a decrease in average selling prices (ASPs). 

• Host-dependent systems will be used for batch analysis jobs and relieved of 
interactive graphics applications. 
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Figure 2.4-5 

ECAE Worldwide Forecast by Platform 
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Figure 2.4-6 
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Table 2.4-4 

ECAE Worldwide Forecast by Platform 
(Millions of Dollars, Actual Units) 

Total Market 

Revenue 

Systems 

Uoricstations 

Technical Uorkstatf 
Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 
Systems 

Workstations 

Personal ConIputer 

Revenue 

Systems 

Workstations 

1987 
S3S3 

940 
29,415 

29,350 

on 
529 

11,023 

11,023 

237 
842 

1,277 

174 
17,550 

17,550 

1988 
ssss 

1,022 

35,710 

36,020 

645 
13,840 

13,840 

184 
700 

1,010 

194 
21,180 

21,180 

1989 
sssa 

1,085 

41,550 

41,800 

740 
16,870 

16,870 

145 
570 
820 

200 
24,110 

24,110 

1990 
SSSS 

1,139 
46,300 

46,540 

330 
20,140 

20,140 

116 
480 
720 

194 
25,680 

25,680 

1991 
ssss 

1,181 
50,190 

50,420 

907 
23,890 

23,890 

94 
440 
670 

180 
25,860 

25,860 

1992 
SSSS 

1,204 

52,760 

52,960 

963 
27,520 

27,520 

85 
430 
640 

156 
24,810 

24,810 

CAGR 
SSSS 

5.1% 

12.4X 

12.2% 

12.7« 

20. U 

20. IX 

•18.5X 

-12.6X 

-12.9X 

-2.2X 

7.2X 

7.2X 

Source: Oataquest 

July 1988 
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Table 2.4-5 

ECAE Worldwide Forecast by Platform 
(Percentage of Total) 

Technical Workstation 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

Systems 

Workstations 

Personal Computer 

Revenue 

Systems 
Workstations 

1987 
ssss 

56X 
37X 
37X 

25% 
3X 
4X 

18X 
60X 
59X 

1988 
x s n 

63X 
39X 
3SX 

18X 
2X 
3X 

19X 
59X 
S9X 

1989 
33SS 

68X 
41X 
40X 

13X 
IX 
2X 

18X 
58X 
58X 

1990 
3SSX 

73X 
43X 
43X 

10X 
IX 
2X 

17X 
55X 
S5X 

1991 
SSSS 

m 
4ax 
47X 

3X 
IX 
1X 

• • • 

15X 
52X 
51X 

1992 
3K3S 

SOX 
52X 
52X 

7X 
IX 
IX 

13X 
47X 
47X 

Source: Dataquest 

July 1988 
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AVERAGE PRICE PER SEAT 

This section presents Dataquest's forecast and analysis of the average price per seat 
by platform .for the ECAE market, as illustrated in Figure 2.4-7 and Table 2.4-6. These 
data are summarized as follows: 

• We expect the ASP per seat for all platform types to decline from $21,000 in 
1987 to $12,300 in 1992, decreasing at a 10.2 percent CAGR as a result of both 
the large number of vendors offering ECAE capability and the industry-wide 
shift toward lower-cost workstations. 

• We expect a 10.3 percent decrease in the ASP per technical workstation seat, 
from $32,700 in 1987 to $19,000 in 1992. We believe that this will be a 
consequence of the introduction of lower-cost technical workstations, as well as 
of a sharp decline in the price of design entry software, which we believe has 
become almost a commodity item in the ECAE market. 

• Consistent with this shift, the ASP per seat for host-dependent systems will 
decline at a CAGR of 8.2 percent, from $136,700 in 1987 to $89,400 in 1992, 
according to our estimates. We also believe that the price/performance advan
tages of technical workstations and the popularity of personal computers are 
eroding the market for, and the price of, host-dependent ECAE workstations. 

• We expect a 12.3 percent decline in the ASP per seat for personal computers, 
from $5,200 to $2,700 in 1992. This will be the slowest decline for all platform 
types and will be a result of the unique design data management, compu
tational, and communications requirements this application imposes on the 
personal computer. 
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2.4 ECAE Forecasts 

Figure 2.4-7 

ECAE Worldwide Average Price Per Seat by Platform 
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2.4 ECAE Forecasts 

Table 2.4-6 

ECAE Worldwide Average Price Per Seat 
Forecast by Platform 

(Thousands of Dollars) 

1987 1988 1989 1990 1991 1992 CAGS 

Turnkey & Hardware-Only 

Technical Workstation 

Host-Dependent 

Personal Computer 

All Platforms 

Turnkey 
Technical Workstation 

Host-Dependent 

Personal Computer 

All Platforms 

Hardware-Only 

Technical Workstation 

Host-Dependent 

Personal Computer 

All Platforms 

32.7 

136.7 

5.2 
21.0 

38.7 

84.7 

13.1 

38.0 

23.2 

198.8 

4.5 
13.7 

29.7 

134.5 

4.6 
17.8 

* 

35.8 

91.3 

11.8 

35.4 

21.0 

177.3 
4.1 
11.2 

26.9 

128.0 

4.0 
15.7 

33.1 

92.2 

9.3 
33.3 

19.0 

160.0 

3.8 
9.6 

24.3 
113.4 

3.5 
14.2 

30.8 

81.4 

9.2 
31.3 

17.0 

143.4 

3.4 
8.6 

21.6 

100.0 

3.1 
13.1 

28.6 

77.3 

10.5 

29.7 

15.0 

124.6 

3.0 
7.9 

19.0 

89.4 

2.7 
12.3 

26.2 

69.5 

23.9 

27.3 

13.2 
108.7 

2.7 
7.5 

Source: 

-10.3X 

-8.2% 

•12.3X 

•10.2X 

-7.5X 

-3.9X 

12.8X 

•6.4X 

-10.7X 

•11.4X 

-9.A 

-11.4X 

Dataquest 

July 1988 
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2.4 ECAE Forecasts 

REVENUE SOURCES 

This section presents Dataquest's forecast and analysis of the ECAE market 
segmented by revenue source for each platform, as illustrated in Figure 2.4-8 and 
Tables 2.4-7 and 2.4-8. These data are summarized as follows: 

• Dataquest estimates that 1987 hardware revenue for all platform types was 
$503 million and forecasts it to grow to $520 million in 1992, at a 0.7 percent 
CAGR. In terms of total ECAE revenue, we expect hardware revenue to decline 
from 54 percent in 1987 to 46 percent in 1992. 

• Software revenue accounted for $313 million in 1987, which represented 
33 percent of total ECAE revenue. By 1992, Dataquest estimates that software 
revenue will grow to $515 million, at a 10.5 percent CAGR. Software will 
represent 43 percent of total ECAE revenue in 1992. We believe that this shift 
reflects increased emphasis on applications and data base management issues 
rather than on hardware platforms, which are becoming standardized. 

• We expect ECAE service revenue to grow from $124 million in 1987 to 
$169 million in 1992, a 6.4 percent CAGR. Service revenue in 1987 represented 
13 percent of total ECAE revenue, and we estimate that in 1992, it will con
stitute 13 percent of total ECAE revenue. We believe that this growth in service 
revenue reflects response to strong user demand for increased application and 
integration support. 
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2.4 ECAE Forecasts 

Figure 2.4-8 

ECAE Worldwide Revenue Sources 
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2.4 ECAE Forecasts 

Table 2.4-7 

ECAE Worldwide Forecast by Revenue Source 
(Millions of Dollars) 

1987 1988 1989 1990 1991 1992 CAGR 

All Platforms 

Hardware 

Software 
Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 

Service 
Total 

Personal Computer 

Hardware 

Software 

Service 

Total 

503 
313 
124 
940 

253 
197 

n 
529 

168 
36 
32 
237 

82 
80 
12 
174 

541 
343 
139 

1,022 

318 
226 
100 
645 

133 
25 
25 
184 

89 
91 
13 
194 

546 
390 
149 

1,085 

352 
272 
115 
740 

103 
23 
20 
145 

92 
95 
14 
200 

546 
436 
157 

1,139 

378 
322 
129 
830 

79 
21 
16 
116 

88 
94 
13 
194 

540 
477 
163 

1,181 

397 
372 
138 
907 

64 
17 
13 
94 

79 
89 
12 
180 

520 
515 
169 

1,204 

398 
423 
142 
963 

54 
15 
17 
85 

67 
78 
11 
156 

Source: 

.7X 
10.5X 
6.4X 

5.IX 

9.SX 

16.5X 

12.4X 

12.7X 

-20.4X 

•16.4X 

-12.6X 

-18.5X 

-3.8X 

-.5X 

-3.4X 

•2.2X 

Dataquest 

July 1988 
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2.4 ECAE Forecasts 

Table 2.4-8 

ECAE Worldwide Forecast by Revenue Source 
(Percentage of Total) 

1987 1988 1989 1990 1991 1992 

All Platforms 

Hardware 

Software 

Service 

Total 

Technical Workstation 
Hardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 

Service 

Total 

Personal Confiuter 

Hardware 

Software 

Service 

Total 

5UX 

33X 
13X 
100X 

48X 
37X 
15X 
100X 

71X 
15X 
UX 
100X 

47X 
46X 
7X 

100X 

53X 
34X 
14X 
100X 

49X 
35X 
16X 
100X 

73X 
14X 
14X 
100X 

46X 
47X 
7X 

100X 

SOX 
36X 
14X 
100X 

48X 
37X 
16X 
100X 

70X 
16X 
UX 
100X 

46X 
47X 
7X 

100X 

48X 
38X 
14X 
100X 

46X 
39X 
16X 
100X 

69X 
18X 
14X 
100X 

45X 
48X 
7X 

100X 

46X 
40X 
14X 
100X 

44X 
41X 
15X 
100X 

68X 
18X 
14X 
100X 

44X 
49X 
7X 

100X 

43X 
43X 
14X 
100X 

41X 
44X 
15X 
100X 

63X 
17X 
19X 
100X 

43X 
SOX 
7X 

100X 

Source: Dataquest 

July 1988 
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2.4 ECAE Forecasts 

DISTRIBUTION CHANNELS 

This section presents Dataquest's forecast and analysis for turnkey versus 
unbundled sales for the ECAE market, as illustrated in Figure 2.4-9 and Tables 2.4-9 
and 2.4-10. These data are summarized as follows: 

• Turnkey hardware and software revenue is forecast to increase slightly from 
$338 million in 1987 to $344 million in 1992, but it will drop from 41 percent of 
the total market to 33 percent of the market by 1992. 

• Unbundled hardware and software revenue is forecast to grow at a 7.7 percent 
CAGR, from $478 million in 1987 to $692 million in 1992. It will grow from 
59 percent of total revenue to 67 percent. 

• Dataquest believes that this shift reflects a fundamental change in the buying 
practices of all customers, large and small. Hardware is increasingly purchased 
separately from software. For large corporations, this means purchasing 
workstations directly from the manufacturer and then assembling a software 
solution. For the small company, it means purchasing a personal computer and 
then buying software through a discount chain or mail order company. 
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2.4 ECAE Forecasts 

Figure 2.4-9 

ECAE—Turnkey versus Unbundled 
(Percentage of Revenue) 
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2.4 ECAE Forecasts 

Table 2.4-9 

ECAE Worldwide Forecast 
Turnkey versus Unbundled 

(Millions of Dollars, Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Total Hardware and 
Software Revenue 

Turnkey 

Unbundled 

Total 

Hardware Revenue 

Turnkey 

Unbundled 

Total 

Software Revenue 

Turnkey 
Unbundled 

Total 

Workstation Shipments 

Turnkey 

Unbundled 

Total 

338 
478 
816 

216 
287 
503 

122 
191 
313 

8,919 

20,931 

29,850 

352 
531 
383 

249 
291 
541 

103 
240 
343 

9,950 

26,070 

36,020 

358 
578 
936 

250 
297 
546 

109 
281 
390 

10,770 

31 
41 

,030 
,800 

361 
621 
982 

246 
300 
546 

116 
321 
436 

11,560 

34,980 

46,540 

360 
657 

1,018 

237 
303 
540 

123 
354 
477 

12,130 

38,290 

50,420 

344 
692 

1,035 

215 
304 
520 

128 
387 
515 

12,580 

40,380 

52,960 

Source: 

.3X 
7.7X 
4.9X 

-.IX 

1.2% 

.7X 

1.0X 

15.2X 

10.5X 

7.1X 

14.OX 

12.2X 

Dataquest 

July 1988 

CCIS EDA 
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2.4 ECAE Forecasts 

Table 2.4-10 

ECAE Worldwide Forecast 
Turnkey versus Unbundled 

(Percentage of Total) 

Total Hardware and 

Software Revenue 
Turnkey 
Unbundled 

Total 

Hardware Revenue 

Turnkey 

Unbundled 

Total 

Software Revenue 

Turnkey 
Unbuidled 

Total 

Workstation Shipments 

Turnkey 
Unbundled 

Total 

1987 
ssax 

41X 
59X 
100X 

43X 
57X 
100X 

39X 
61X 
100X 

30X 
70X 
100X 

1988 
S3sa 

40X 
60X 
100X 

46X 
54X 
lOOX 

30X 
70X 
100X 

28X 
72X 
100X 

1989 
ssan 

38X 
62X 
100X 

46X 
54X 
100X 

28X 
72X 
100X 

26X 
74X 
100X 

1990 
ssais 

37X 
63X 
100X 

45X 
55X 
100X 

27X 
73X 
100X 

25X 
75X 
100X 

1991 
» s s 

35X 
65X 
100X 

44X 
56X 
100X 

26X 
74X 
100X 

24X 
76X 
100X 

1992 
sssa: 

33X 
67X 
100X 

41X 
59X 
100X 

2SX 
75X 
100X 

24X 
76X 
100X 

Source: Oataquest 

July 1988 

2.4-26 1988 Dataquest Incorporated July CCIS EDA 
0000789 



2.5 ECAE Market Shares 

Figures 2.5-1 through 2.5-4, and Table 2.5-1 present Dataquest's analysis of the 
ECAE market share measure in total revenue, hardware and software revenue, and 
workstation shipments, as follows: 

• Mentor Graphics was number one in the market in total revenue for 1987, with 
$158.7 million and 16.9 percent market share. 

— Mentor Graphics was also the number one software supplier, with. 
$60 million and 19.2 percent market share. 

— ECAE remains Mentor Graphics' central strength in the market, 
accounting for close to 75 percent of the company's total sales. 

• Digital Equipment Corporation is the leading hardware supplier in the market, 
with $96.6 million in hardware sales and 19.2 percent market share. Its strength 
is still at the mainframe and host level, but Digital is gaining ground in 
workstations. 

• Daisy Systems Corporation remained at number three for 1987, as the second 
largest turnkey supplier in the market. 

— Daisy's total revenue was $86.4 million, and its market share was 
9.2 percent. 

— ECAE is Daisy's foothold in the market, and the company remains well 
entrenched at many accounts, especially for ASIC design. 

• Apollo Computer was the fourth largest vendor in the ECAE market overall, at 
$65 million, and third in hardware sales behind Digital and Mentor. 

— Moreover, when Apollo's sales are added to those of Mentor Graphics, the 
combined companies become the number one hardware supplier. 

— Apollo's strength as a seller of unbundled hardware comes through its 
relationships with several key users, such as Boeing, Siemens, and TI. 

• Valid Logic remains the third largest solution supplier in ECAE and the sixth 
largest company overall, with revenue of $54.4 million and 5.8 percent market 
share. Valid's position in ECAE has been greatly strengthened by its relation
ships with Digital and Sun. 

• IBM, because of its strength in personal computers, is the sixth largest vendor 
and fourth in hardware. IBM still maintains some strength in mainframes, but it 
has not enjoyed much success in software sales or in technical workstations. 
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2.5 ECAE Market Shares 

• Sun Microsystems is a surprising seventh in the market this year, with 
$27.3 million in sales. /Vlong with its new partners Cadnetix, Daisy, and Valid, 
Sun will definitely challenge Apollo for leadership in ECAE technical work
stations over the next year. 

• Zycad, the simulation accelerator company, enjoyed the eighth position in the 
market. This company is, in a sense, the largest niche player in EC/\E at this 
time; it has been both profitable and growing within its sector of the market. 

• Hewlett-Packard is the ninth largest vendor in the market, at $22.7 million and 
2.9 percent market share. HP continues to make a concerted effort to be a 
solution supplier in the market, and it is the fourth largest supplier in this 
category behind Daisy, Mentor, and Valid. 

In spite of the slow total market growth, Dataquest still sees reasons for optimism in 
key sectors of the market—most importantly, in technical workstations and personal 
computer-based systems. These two market segments, and the vendors within them, 
continue to enjoy strong revenue growth. 
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2.5 ECAE Market Shares 

Figure 2.5-1 

ECAE-1987 Worldwide Market Share 
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2.5 ECAE Market Shares 

Figure 2.5-2 

ECAE-1987 Worldwide Market Share 
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2.5 ECAE Market Shares 

Figure 2.5-3 

ECAE-1987 Worldwide Market Share 
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2.5 ECAE Market Shares 

Figure 2.5-4 

ECAE-1987 Worldwide Market Share 
Workstation Shipments 

IBM 

Compaq 

Apollo 

Sun 

Apple 

Hewlett-Packard 

Daisy 

Valid 

^M^^$^^^^^^^?$$^^^$^?$$$^j^s.^^ 
13.9% 

^^^^^^^^^^^^^^^^ 8 .0% 

^ ^ - -

3 .2% 

^ -

K 11 • ! ^ 

,XVS 
,V'V"" 2.3% Vx\.1 

Digital 

m 
^ ^ 

2 .0% 

1.7% 

— I — 

10 
— I — 

15 20 25 
— f 

30 

Percent of Workstations Shipped 

Source: DaUqueit 
July 1988 

2.5-6 © 1988 Dataquest Incorporated July CCIS EDA 
0000790 



2.5 ECAE Market Shares 

Table 2.5-1 

ECAE 198^Worldwide Market Share 
(Millions of Dollars, Actual Units) 

V 

Conpany 
sssssss 

Mentor 

Digital 

Daisy 

Apollo 

Valid 

IBM 

Sir) 

Zycad 

Hewlett-Packard 

NEC 

Cadnetix 

Fuj i tsu 

Futurenet 

Conpaq 

Silvar-Lisco 

Control Data 

Intergraph 

Racal-Redac 

Conputervision 

Seilco Instruments (No OEM) 

Zuken 

Calina 

Apple Computer 

Autodesk 

Tektronix 

Tokyo Electron (No OEM) 

Hitachi 

Personal CAD Systems 

EGAD 

Other Companies 

Al l Companies 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Market Share 
Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

158.7 

112.5 

86.4 

65.0 

54.4 

48.1 

27.3 

27.1 

22.7 

18.1 

16.2 

15.8 

14.8 

13.6 

13.3 

12 

11 

11 

10 

7.0 
5.5 
5 .3 
2 .6 

1.6 

1.5 
.8 

.7 

.3 

.0 

175.3 

940.3 

75.5 
96.6 

21.5 
" 57.7 

15.0 

43.5 
24.0 
23.9 

12.8 

9.4 
7.7 

10.1 

.0 

13.6 

.0 

7.8 

6.1 

1.8 

3.4 

3.1 

2 .9 

2.8 

2.7 

.0 

.7 

.0 

.7 

.0 

.0 

60.0 

503.0 

60.0 

.0 

46.2 

.0 

27.8 

1.6 

.0 

.0 

7.8 

6.8 

6 .6 
4.1 

13.0 

.0 

12.3 
1.5 
2.7 
8.2 
4.0 
3.2 
1. 
1. 

1. 

.9 

.7 

.0 

.6 

.6 

.7 

.0 

.3 

.0 

100.1 

312.6 

4,157 

503 

694 

2,394 

589 

7,530 

1,153 

53 

716 

449 

345 
197 

0 

3,820 

0 

4 

123 
31 
98 

30 

59 

84 

948 

0 

28 

0 

13 
0 
0 

5.830 

29,850 

16.9X 
12.0X 

9.2X 

6.9X 

5.8X 

5 . IX 
2.9X 

2.9X 

2.4X 

1.9X 
1.7X 

1.7X 

1.6X 

1.4X 

1.4X 
1.3X 

1.2X 

1.2X 

1.1X 
.7X 
.6X 

.6X 

.3X 

.2X 

.2X 

. IX 

. IX 

.OX 

.OX 
18.6X 

100.0X 

15.0X 

19.2X 

4.3X 

11.5X 

3.OX 

8.6X 
4.8X 

4.7% 
2.5X 
1.9X 

1.5X 
2.0X 

.OX 
2.7X 

.OX 
1.5X 
1.2X 

.4X 

.7X 

.6X 

.6X 

.5X 

.5X 

.OX 

. IX 

.OX 

. IX 

.OX 

.OX 

11.9X 

100.0X 

19.2X 

.OX 

14.8X 

.OX 

8.9X 

.5X 

.OX 

.OX 
2.5X 
2.2X 
2.IX 
1.3X 
4.IX 

.OX 
3.9X 

.5X 

.8X 
2.6X 

1.3X 

1.0X 

.6X 

.5X 

.OX 

.5X 

.2X 

.2X 

.OX 

. IX 

.OX 

32.OX 

100.OX 

13.9X 

1.7X 

2.3X 

8.OX 

2.OX 

25.2X 
3.9X 

.2X 
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1.2X 

.7X 

.OX 
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.OX 

.OX 

.4X 
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2.5 ECAE Market Shares 

Table 2.5-1 (Continued) 

ECAE 1986 Worldwide Market Share 
(Millions of Dollars, Actual Units) 

Conpany 

All U.S.-Based Corrpanies 

All Asian-Based Conpanies 

All European-Based ConIpanies 
All Hardware ConIpanies 
All Turnkey & SU ConIpanies 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipjjed 

850.8 466.1 270.5 28.100 

66.3 32.4 27.5 1,251 

23.2 4.5 14.7 499 

320.2 287.0 .2 20,931 
620.1 216.0 312.4 8,919 

Market Share -
Total Hardware Software 

Revenue Revenue Revenue 

Ukstns 
Shipped 

90.5X 92.7X 86.5% 94.1% 
7.1% 6.4% 8.8% 4.2% 
2.5% .9% 4.7% 1.7% 

34.1% 57.1% . 1 % 70.1% 
65.9% 42.9% 99.9% 29.9% 

Source: Dataquest 

July 1988 
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3.1 IC Layout DeHnitions 

The integrated circuit (IC) layout market segment consists of products used during 
the physical design phase to create and validate physical implementations of integrated 
circuits. IC layout tools include polygon editors for the creation of geometric data, 
symbolic editors, placement and routing (gate array, cell, and block), and DRC/ERC 
(design rule checking/electrical rule checking) verification tools. By definition, an IC 
CAD system's output is the physical description of an IC design that is used to create the 
necessary fabrication mask for manufacturing. 

Dataquest references two distinct classes of IC layout design methodology: hand
crafted and automatic. Handcrafted IC design methodologies are used for products on 
which a layout designer manually creates the physical description of the circuit. 
Handcrafted design methodologies require extensive graphics editing capabilities, 
regardless of whether the transistor representations used during layout are symbolic or 
geometric. 

By contrast, automatic IC design metiiodologies are used for products that 
automatically create mask data, without the manual intervention of a layout designer. 
This subsegment includes gate array or cell-based place-and-route products, silicon com
pilers, and programmable logic array (PLA) compilers. The feature that distinguishes 
handcrafted IC design methodologies from automatic ones is the integration and close 
coupling of the logical and physical circuit descriptions. The scope of the IC layout 
segment includes the design tasks, products, and methodologies listed and defined as 
follows: 

• Automated IC design refers to an IC design methodology in which all or portions 
of a chip are automatically generated. 

• Back-annotation is a postlayout process in which the actual wire-length data 
derived from the completed layout replaces the statistically estimated delay 
information used during prelayout simulation. 

• Block placement and routing is an IC design methodology for the interconnection 
of large blocks in a design. The blocks can be made up of compiled cells or 
handcrafted custom blocks. A special placer positions the blocks to minimize 
the routing distances £ind to optimize the IC performance. These are then 
connected by a router or routers that can support the block topology. 

• Cell-based placement and routing is an IC design methodology that allows the 
creation of ICs or blocks within ICs from predefined cells that are placed and 
then routed together to create a logic function. 

• Composite chip design is an automated IC layout methodology that allows users to 
combine different layout techniques on a single chip. A floor plan of different 
blocks is defined, and different types of blocks are then combined to create a 
composite chip. The blocks might contain standard cells, a compiled cell, or a 
handcrafted polygon layout. 
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3.1 IC Layout Definitions 

• Gate array placement and routing is a type of application-specific integrated 
circuit (ASIC) design inethodology or product that assembles and then intercon
nects predefined gates and other primitive elements, manually or automatically, 
by interconnecting tiie transistors using one or more layers of metal. The gate 
array itself is a predefined pattern of transistors that the semiconductor supplier 
prefabricates on wafers. 

• Layout verification includes design rule checking (DRC), electrical rule checking 
(ERC), and netlist comparison. 

— Design rule checking (DRC) is a design task for verifying that an IC (or 
board) layout meets known fabrication tolerances, or spacing checks (e.g., 
trace-to-trace spacing, via adjacency, or trace-to-via spacing). 

— Electrical rule checking (ERC) is the verification of known electrical rules 
for the technology and identification of violations (e.g., opens, shorts, and 
floating nodes). 

— Netlist comparison means verifying that the final layout corresponds to the 
original design prior to layout (also known as netlist versus layout). 

• Manual polygon-level geometry creation and editing is a type of handcrafted layout 
IC design methodology or product in which elements are graphically described, 
positioned, and interconnected one by one, according to specific manufacturing 
rules. 

• Programmable logic array (PLA) compilation is a product or design methodology 
that automatically generates the layout data of a PLA. 

• Silicon compilation is an automated IC design technique that automatically 
creates, assembles, simulates, and routes cells. A compiler generator system 
first generates the contents of circuit cells or modules and then automatically 
places and routes these cells to create a unique IC layout. 

• Spacing and compaction is an automated process of optimizing the silicon surface 
utilization of a given IC design. Given a specific set of design rules, such objects 
as transistors, vias, and metal interconnects, are compacted as closely together 
as the rules will allow. 

• Symbolic layout and editing is an automated IC layout methodology in which 
meaningful symbols of transistors, inverters, and other objects are used instead 
of geometric shapes such as polygons. In symbolic editing, the design itself is 
understood such that the layout must correspond to the original schematics. 
Symbolic editing has the further advantage of being design rule independent. 
Design rules are enforced automatically after the layout using spacing and 
compaction tools. 
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3.1 IC Layout Definitions 

Dataquest differentiates electronic design automation (EDA) products based on a 
system's output: either logical/functional netlists or physical descriptions. With the 
development and acceptance of automatic IC layout products (and tiiese by definition 
include close coupling and integration of logical or functional descriptions with physical 
descriptions), IC layout products may include EC/^ functionality. Depending on the 
nature of tiie product and the degree of integration, an automatic IC layout product may 
also include the ability to describe the chip's functionality. This description may consist 
of gate, functional, architectural, or language level representation. 
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3.2 IC Layout Executive Summary 

This summary highlights the key points and analyses presented in this chapter. 
Please refer to the chapter in its entirety for a comprehensive analysis of the ECAE 
applications segment. Highlights include the following: 

• Dataquest estimates the 1987 IC layout market at $319 million, up 16 percent 
from $275 million in 1986. 

• IC layout revenue are forecast to grow 11 percent in 1988, to $353 million. 

• Dataquest anticipates that the IC layout market segment will grow to 
$429 million between 1987 and 1992, at a 6 percent compound annual growth 
rate (CAGR). 

• IC layout workstation shipments were 4,204 units in 1987. Annual unit ship
ments are expected to reach 8,460 in 1992, representing a 15 percent CAGR. 

• We expect the average selling price per seat for an IC design system to decrease 
by a negative 12 percent CAGR from $41,500 to $21,900 between the years 
1987 and 1992, the impact of lower-priced technical workstations being offset 
by the need for increasingly sophisticated applications. 

• Top IC layout vendors and their 1987 shares of total market were Calma 
(10 percent), followed by Seiko Instruments, Mentor Graphics, Sun 
Microsystems, and Silicon Compiler Systems (in order of share, all at approxi
mately 9 percent). 

• Top IC software vendors and their 1987 share of market were Silicon Compiler 
Systems (16 percent), ECAD (14 percent), and SDA (10 percent). Had the 
ECAD and SDA merger occurred in 1987 instead of 1988, the resulting entity, 
Cadence Corporation, would have had a 24 percent share of the 1987 IC layout 
software market. 

• Top IC hardware vendors were Digital Equipment Corporation, first in IC 
hardware revenue (18 percent), and Apollo, fu-st in number of workstations 
shipped (15 percent). 

• Dataquest believes that the trend in the IC layout market toward unbundling of 
both software £ind hardware is continuing and that unbundled system sales have 
in fact surpassed turnkey sales. 

— Unbundled IC software revenue is growing at a 12 percent CAGR between 
1987 and 1992, and unbundled IC design hardware revenue is growing at a 
4 percent CAGR in the same period. 

— By contrast, turnkey IC revenue is declining by a 1 percent CAGR 
through 1992. 
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3.3 IC Layout Market Overview 

HISTORY 

Overview 

Unlike any other CAD/CAM application, IC layout is required for integrated circuit 
product design. Very large scale integrated (VLSI) circuits cannot be designed without 
the use of some form of electronic design automation. The sophistication, complexity, 
and capabilities of IC design tools have developed and evolved in response to changes in 
the nature and complexity of integrated circuits themselves. 

IC layout systems evolved from the relatively simple digitizing systems of the early 
1970s to the "polygon-pushers" (with full manual geometric editing functionality) of the 
late 1970s and early 1980s. Although these products are still in use, they increasingly 
compete with and are being replaced by highly sophisticated and automated IC design 
products. Newer design methodologies for application-specific integrated circuits 
(ASICs) today are driving both semiconductor and IC layout markets. User demand for 
increased design automation and a reduced time to market is illustrated by the fact that 
both silicon compilers and automatic placement and routing have entered and are 
impacting this market. 

Evolution of the Market 

The first wave of IC layout products was initially dominated by product offerings 
from Applicon, Calma, and Computervision with their "polygon-pushing" manual 
editing systems, and later from Silvar-Lisco mih batch placement and routing software. 
This set of vendors dominated the IC layout market and focused primsirily on enhance
ments to manual editing or mask geometries instead of extending product functionality 
to front-end design tasks. 

- Second-wave design automation companies were specifically formed to address 
electronic CAE applications. By providing integrated front-end CAE solutions on lower-
priced technical workstations, the new CAE companies were able to take advantage of 
the pricing umbrella created by the high system prices of traditional vendors and to chip 
away at their customer bases. This situation began eroding the traditional IC layout 
vendors' market share. 

The high degree of expertise and knowledge required to develop ASIC design and 
layout tools brought another wave of semiconductor companies and other IC layout 
vendors into the IC layout segment. These third-wave vendors include companies such as 
Cadence, Silicon Compilers Systems, and VLSI Technology, Incorporated (VTI). They 
provide highly automated systems based on alternative IC design methods, particularly 
for gate-array and cell-based design. These systems incorporate automatic placement 
and routing with higher-level, cell-based, and silicon-compilation design techniques; 
collectively, they present a formidable challenge to traditional IC layout software. 
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3.3 IC Layout Market Overview 

1987: CONSOLIDATION AND POSmONING 

The IC layout m£irket exemplified the consolidation and positioning of the EDA 
industry in 1987. IC layout always has been the most fragmented and smallest of the 
EDA niches (at $319 million in 1987) and nowhere was the need for consolidation more 
evident. The consolidation in the market, coupled with changes in technology, also has 
changed the fundamental positioning of the remaining IC layout vendors. 

The year 1987 began with more than 25 suppliers in IC layout. This crowded 
marketplace resulted in the following: 

• Intense price competition 

• Slower revenue growth despite strong unit shipments 

• Small vendor size 

In Other words, everyone cut prices to get market share, but nobody was winning in 
the end. Total revenue growth was 16 percent in 1987, although unit shipments were up 
58 percent to 4,204 workstations. At the beginning of 1987, there were no companies 
that had software revenue of more than $25 million. 

Consolidation 

All of this changed with a series of mergers in 1987 and early 1988. First, Silicon 
Compilers merged with Silicon Design Labs to create Silicon Compiler Systems for 
approximately $24 million in combined software revenue for 1987. Next, SDA and 
E(fAD merged to form Cadence for a combined revenue of nearly $40 million in IC 
layout. Finally, Valid Logic acquired the GE Calma IC Layout Division for a combined 
IC layout revenue of $35 million. In addition, Tektronix sold its CAE and VR operations 
to Mentor Graphics, and Applicon significantly reduced its efforts in IC layout. 

Today's market landscape is completely different. The new-generation companies 
that began in 1982 through 1984 now dominate the marketplace, displacing the older 
CAD companies. Instead of 20 companies dividing a $147.7 million software market 
between them, now there are 6 companies with more than $25 million per year in annual 
revenue. These suppliers will have the sales, research and development (R&D), and 
financial resources to compete over the long term. Customers are more likely to make 
purchases from vendors if they are perceived to be stable, particularly after the previous 
confusion in the market. 
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3.3 IC Layout Market Overview 

The New Positioning 

The Other major outcome of the restnicttiring of the IC layout market has been a 
significant change in the positioning of tiliese companies. In the past, each supplier 
tended to specialize in one application area such as place and route (Silvar-Lisco, 
Tangent), polygon editing (Calma), or post-processing (ECAD), and the market could be 
segmented accordingly. Success was defined by how well a company dominated each 
individual niche. 

These distinctions have been blurred after the mergers and acquisitions. The 
specialist still remain, but the main participants all offer IC layout solutions that cover 
the entire breadth of layout tasks. For example, VTI offers a complete IC layout solution 
for ASIC engineers as does SOS with its Genesil package. With its combined 
ECADfSDA tools, Cadence offers a complete ftill-custom design package (with ASIC 
capabilities for a foundry), similar to SOS the GDT system offering. 

The solution suppliers, such as Cadence, SCS, Valid/Calma, and VTl, are positioned 
by their methodology and target end users, not by whether or not tiiey offer a specific 
software package. At the metiiodology level, vendors distinguish themselves by how their 
tools actually accomplish the complete layout cycle through different variants of 
symbolic editing, compilation, cell generation, and verification. From an end-user 
Standpoint, vendors are distinguished by the degree to which they focus on ASIC or 
VLSI component layout, and the level of chip complexity their tools support. 

END USERS 

The domination of the IC layout market by relatively young companies with highly 
sophisticated, methodology-based tool solutions is a reflection of the demands imposed 
by the major user—the semiconductor industry—on its suppliers. The semiconductor 
companies, because of the competition within their own industry, have always put tool 
suppliers under constant pressure to deliver extremely reliable and advanced systems. 
Because of the intricacies of semiconductor manufacture, many users have required that 
the tools be customized to meet their own unique needs. 

The two semiconductor segments that have exerted the most pressure on the tool 
vendors are ASIC and VLSI. More so than any other vendors, ASIC and VLSI suppliers 
depend on their IC layout tools for a competitive advantage in the market. These two 
classes of end users have defined the technology requirements for automated IC tools 
and vendors. 
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ASICs 

The ASIC market and automated IC layout have always been inextricably linked 
together. Automated layout is the fundamental technoiogy that enables ASIC suppliers 
to combine predefined functions into a unique chip for a customer. Cell-based, gate-
array, and silicon-compiled ASICs are as much different approaches to the layout 
problem as they are distinct fabrication methods. 

While basic gate array and standard cell tools have been in existence since the 
mid-1970s, customer requirements and competitive pressures have forced ASIC 
suppliers to look for new layout tools, even for low-complexity designs. The four 
pressures that have been driving this demand are as follows: 

• Fast tumaroimd for customers~-This means that the final layout must be 
performed quickly and still meet the customer's performance requirements; all 
critical path times have to be met by the layout system automatically. 

• Price competition—ASIC price competition forces vendors to cut costs, and the 
first way to control costs is to shrink die sizes. This has meant using layout 
systems that pack the most gates into the smallest possible area and switching to 
denser layout structures such as sea-of-gates arrays and three-layer metal 
routing. 

• Reliable production—This, in turn, means testable production, and many ASIC 
suppliers have switched to scan test. Once again, the layout tools must be 
capable of automatically placing and routing scan test structures. 

• Higher functionality and performance requirements—Layout tools will be able to 
handle large microprocessor cores, customized RAMs and ROMs, and analog 
components, as well as such arcane features as double rows of pads, stray 
capacitance from high-speed signals, and stacked vias. 

In short, pressures on ASIC suppliers to do "more, faster, and cheaper" have forced 
them to look for next-generation IC layout solutions. Much as on the ECAE side of ASIC 
design (see Section "2.3 ECAE Nfarket Overview"), two different strategies have 
emerged. 

Some vendors, notably LSI Logic and v n , have decided that layout is simply too 
critical a technology to leave to third parties. They have chosen to develop their own 
tools in order to get to market on time and to be able to service their customers. Vendors 
with internally developed systems have tended to be the first to market, especially with 
high-complexity ASICs. However, they have also had to maintain large and expensive 
software development teams. 
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On the Other hand, tool vendors such as SDA (Cadence), Silicon Compiler Systems, 
Silvar-Lisco, and Tangent have all brought out new systems that also have addressed 
these requirements. The performance of these commercial tools always meets and often 
exceeds the proprietary tools. The majority of the ASIC suppliers have relied upon IC 
layout vendors to deliver superior solutions, but witii a penalty in time to market. 

As long as the ASIC market exhibits its current intense competition, the pressures 
will remain for excellence in layout. It is difficult to suiticipate a point where ASIC 
suppliers will say that their design needs have been completely fulfilled. New process 
and customer demands will push the ASIC layout suppliers to deliver a steady stream of 
innovative products. 

VLSI 

In contrast, the VLSI layout designer has been slower than ASIC end users to adopt 
automated tools. VLSI design had long been the bastion of manual layout methods. The 
argument always has been that large production chips require small die sizes that can be 
accomplished only through the use of handcrafting one polygon at a time. Even with 
CAD polygon editing systems, VLSI layout designers simply were substituting for their 
original method of handcrafting chips, mylar, and tape. The CAD station had replaced 
the drafting table, but it had not changed the way designs were accomplished. 

However, exponentially rising chip complexity and the need to protect investment in 
chip layouts during process changes have forced VLSI designers to reconsider their 
methodologies and to look to new layout tools. With 200,000 d'ansistor designs becoming 
commonplace, the first need has been to eliminate tiie gulf between schematic and 
layout. Too many errors are introduced as schematics are converted into polygons. 
Second, when a process change occurs or design rules are modified, polygon layouts 
must be completely redone by hand; tiiis process can tate months to accomplish. As a 
result, users have demanded a new generation of tools that link schematics, layout, and 
design rules without sacrificing chip performance or density. Users have demanded the 
following: 

• Comparable chip densities to handcrafted layouts 

• Correct-by-construction or layout « schematic 

• Design rule independence 

• Quick feedback between layout and simulation 

In Other words, they want the densities of handcrafted layout, without its tedious errors, 
and with the added productivity created by automated cell generators, compactors, and 
symbolic editors. 
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A range of IC layout vendors have stepped in with automated layout solutions to 
address these requirements. New companies such as Cadence, Caeco, and Silicon 
Compilers Systems offered different systems for creating and validating IC layout 
systems. Older line vendors such as Calma (Valid) and Mentor Graphics also added 
functionality to their systems for automation of the layout process. Subtle distinctions in 
methodology still separate these suppliers and make for very interesting competition. 

A new generation of chips is now entering production based upon these new design 
approaches. For example, the Motorola 88000 RISC microprocessor chip set was 
designed entirely with Silicon Compiler Systems' GDT tool set. Not only does Motorola 
report impressive gains in productivity and very short design times through the use of 
these tools, but a number of other benefits have come out. These benefits include the 
following: 

• The chips can be easily shrunk to fit new design rules. 

• The chips can be easily converted to new processes. 

• Customized versions of the chips can be created in days. 

• The chips can be rapidly turned into ASIC cores. 

Other semiconductor manufacturers and tools vendors are reporting similar results. 
Productivity in layout has been improved by orders of magnitude. Chip manufacturers 
are receiving unprecedented gains in productivity and manufacturing flexibility. 
Dataquest believes that all VLSI will be laid out using automated methodologies. 

STRATEGIES 

While IC layout now boasts some of the most sophisticated design tools found in any 
industry, the fortunes of the IC layout suppliers are tied to those of the semiconductor 
industry; these can vary greatly from year to year. In addition, the IC layout market's 
size is still quite small and probably not large enough t» support all of the current 
participants. 

Stable Strategies in this market, which is fundamenmlly a niche market, are difficult 
to accomplish. A successful company must simultaneously be the leader in technology, 
price, sales, service, emd support. Apart from a few very distinct subniches such as 
gate-array layout or silicon compilation, the only market position is that of complete 
automated solution supplier. 

Dataquest believes that the only viable market strategy in IC layout is domination. 
Solution suppliers can differentiate themselves by methodology and target market, but 
within those segments, there will be one, at best two, suppliers. Very few prizes will be 
given out for third place. 
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Solution vendors can focus on high-complexity ASIC layout or composite VLSI chip 
design. Semiconductor layout problems are sufficiendy distinct to warrant more than 
one methodology. A low-volume ceil design does not need the same tools as a high-
volume VLSI microprocessor. There is no tight answer as to the correct methodology ._̂  

However, a supplier must be the leader in whatever segment it targets. The size of 
the supplier also will be determined by die size of the niche market. If an IC layout 
vendor chooses to attack a particular segment, it must be positive that its resources will 
be large enough to fund the ongoing RiSdD, sales, and support that will invariably follow. 
IC layout is not an easy business. 

OPPORTUNrriES 

As advanced as these new layout systems are, and even as they are now entering 
heavy production use, it is possible to envision a new set of emerging problems. 
Customer demands will not subside, nor will competitive pressures. Analog compilation, 
increased use of macrocells, three-layer metal cell designs, and submicron feature sizes 
are all on their way. 

IC layout tool suppliers should be able to identify and capitalize on these oppor
tunities. Although many of the new solution vendors are in the process of digesting their 
mergers and completing their tool sets, several new areas merit attention, such as the 
following: 

• Very fast mask creation and design-rule checks 

• Next-generation routers for high-performance chips 

• Specialized compilers for analog or other chip types 

• Close coupling with logic synthesis tool sets 

• Project management and integration 

Specific tool sets can be extended in all of these areas as well as many others. This 
situation further differentiates the supplier ^id demonstrates the robusmess of a 
particular system for a wide range of layout problems. In the final analysis, the ability of 
an automated layout methodology to comprehend the broadest possible spectrum of chip 
designs will strongly determine the success of those tools—and the vendor—in the 
market. 
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HARDWARE PLATFORMS 

Hardware platforms have begun to play an important role in penetrating the 
end-user market. As recently as three years ago, almost 100 percent of IC layout systems 
shipments were based on host-dependent architectures. (Please refer to Section 3.4.1 for 
Dataquest forecasts and an analysis of the IC layout segment by product type.) 

Technical Workstations 

The introduction of technical workstations for IC applications brought the following 
inherent benefits: 

• Lower incremental cost, hence more affordability 

• Distributed processing, thus maintaining constant performance levels regardless 
of the number of users (except in the case of large file transfers) 

• Computational aligiunent, thus delegating design responsibilities according to 
system performance capabilities 

Nearly all of the functionality challengers offer technical workstation product 
architectures, as do most semiconductor challengers. In response to competition, Calma 
and Computervision now offer technical workstations in addition to their traditional 
host-dependent systems. 

Dataquest believes that technical workstations will continue to play an increasing 
role in IC layout applications; however, we recognize that they are not without the 
following limitations: 

• Technical workstations are inadequate for batch-oriented tasks such as place
ment and routing or design-rule checking/electrical-rule checking (DRC/ERC) of 
large circuits. 

• Technical workstations are slow when transferring large design files between 
engineers and layout designers. 

Host-Dependent Systems 

Although host-dependent systems will continue to be used for IC design, Dataquest 
estimates that by 1992 they will account for only 13 percent of all IC layout systems 
shipped, representing a decline from 26 percent in 1987. We believe that host-dependent 
products will be used mainly as computational engines, especially for automatic layout 
applications. With the introduction of high-performance technical workstations from 
Apollo, Digital, IBM, and Sun, however, Dataquest believes that there remain very few 
host-dependent alternatives except for IBM and its 4300 and 308X series. 
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Personal Computers 

Dataquest believes that due to 32-bit IC-design bases with extensive graphics and 
storage requirements, personal computers will not play a major role in the IC layout 
segment. Furthermore, due to the design process itself, it is difficult to partition the 
design into sizes small enough to be managed by personal computers. 

We believe that the present role of the personal computer is limited to the design or 
compilation of programmable logic arrays (PLAs). This is because these devices are 
typically small enough to be handled by a personal computer. 

There are undoubtedly isolated cases where it is possible to efficiently run IC layout 
programs on a PC. However, because the value of the software disproportionately 
exceeds the value of the hardw^e, we do not believe that vendors will be able to receive 
an adequate return on their R&D, support, marketing, and sales investments to justify 
pursuing the Ki; as a viable hardware alternative. 

Although Dataquest recognizes that there will always be exceptions, we believe that 
the majority of ICs will not be physically designed on a PC, even though their logic 
design could be on this platform. 

CCIS EDA © 1988 Dataquest Incorporated July 3.3-9 
0000793 



3.4 IC Layout Forecasts 

TOTAL IC LAYOUT MARKET 

This section presents Dataquest's forecast and analysis for the total IC layout market 
for all regions .and platforms, as illustrated in Figures 3.4-1 and 3.4-2 and Table 3.4-1. 
These data are summarized as follows: 

• Dataquest estimates the 1987 IC layout market at $319 million and forecasts it 
to grow to $429 million by 1992, a 6.1 percent compound annual growth rate 
(CAGR). 

• IC layout revenue is expected to grow 11 percent in 1988, to reach S353 million. 

• IC layout workstation shipments in 1987 were 4,204 units; annual shipments are 
expected to reach 8,460 units in 1992, growing at a 15 percent CAGR. 
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Figure 3.4-1 

IC Layout Worldwide Forecast 
Revenue 
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3.4 IC Layout Forecasts 

Figure 3.4-2 

IC Layout Worldwide Forecast 
Shipments 
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3.4 IC Layout Forecasts 

Table 3.4-1 

IC Layout Worldwide Forecast 
(Millions of Dollars, Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Revenue 319 353 377 396 
Systems 3,985 4,950 6,170 6.930 
Workstations 4,204 5,070 6,280 7,010 
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3.4 IC Layout Forecasts 

REGIONS 

This section presents Dataquest's forecast and analysis of the IC layout market seg
mented by region, as illustrated in Figures 3.4-3 and 3.4-4 and Tables 3.4-2 and 3.4-3. 
These data are summarized as follows: 

• North American IC layout revenue was $155 million in 1987 and is forecast to 
grow to $205 million in 1992, at a 5.7 percent CAGR. North American work
station consumption was 2,024 units, or 48 percent of the total workstations 
shipped in 1987. We estimate that North American workstation shipments are 
growing at a 14.3 percent CAGR and will reach 3,950 units, or 47 percent of the 
total IC layout workstations shipped in 1992. 

• In 1987, European IC layout revenue was $68 million and, growing at a CAGR 
of 4.6 percent, is expected to reach S85 million in 1992. European workstation 
consumption was 1,069 units, or 25 percent of the workstations shipped in 1987. 
We estimate that workstation shipments are growing at a 6.4 percent CAGR and 
will reach 1,460 units or 17 percent of the total IC layout workstations shipped 
in 1992. 

• The Far East continues to be the fastest-growing region for IC layout. Far East 
IC layout revenue was $93 million in 1987 and is forecast to grow to 
$136 million in 1992, at a 7.9 percent CAGR. The Far East consumed 
1,066 workstations or 25 percent of those shipped in 1987. We estimate that 
workstation shipments are growing at an 18.5 percent CAGR, to reach 
2,490 units, or 29 percent of the total IC layout workstations shipped in 1992. 

• Dataquest believes that North America will continue to dominate consumption 
of IC layout systems through 1992, with an average of 48 percent of worldwide 
shipments. 

• Far East workstation consumption, with 25 percent of worldwide shipments, is 
forecast to increase at the greatest rate, partly in reaction to the high price of 
domestic workstations in Japan. As U.S.-based suppliers penetrate the Japanese 
market with lower-cost solutions, Japanese average selling prices should decline 
and IC layout sales should increase. 

• Although the majority of vendors are actively establishing non-U.S. marketing 
organizations if they have not already done so, Dataquest does not anticipate 
any major shifts in current worldwide consumption of IC layout systems, 
basically due to the distribution of IC manufacturers and consumption of ICs. 

We expect Europe to maintain a fairly constant 20 percent of worldwide 
shipments and consumption. 
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3.4 IC Layout Forecasts 

Figure 3.4-3 
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3.4 IC Layout Forecasts 

Figure 3.4-4 
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3.4 IC Layout Forecasts 

Table 3.4-2 

IC Layout Regional Forecast 
(Millions of Dollars, Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Total Market 

Revenue 

Systems 

Workstations 

North America 
Revenue 

Systems 

Workstations 

Europe 

Revenue 
Systems ' 

Workstations 

Far East 
Revenue 

Systems 

Workstations 

Rest of World 

Revenue 

Systems 

Workstations 

319 
3,985 

4,204 

155 
1,963 

2,024 

68 
1,038 

1,069 

93 
937 

1,066 

3 
46 
46 

353 
4,950 

5,070 

166 
2,280 

2,280 

73 
1,170 

1,170 

112 
1,320 
1,440 

3 
180 
180 

377 
6,170 

6,280 

176 
2,670 

2,670 

75 
1,280 

1,280 

122 
1,650 

1,760 

3 
570 
570 

396 
6,930 

7,010 

187 
3,080 

3,080 

79 
1.330 

1,330 

127 
1,950 

2.040 

3 
570 
570 

415 
7,600 

7.650 

197 
3,480 

3.480 

82 
1,310 

1.310 

134 
2,240 

2,290 

3 
570 
570 

429 
3,460 

8.460 

205 
3,950 

3,950 

as 
1,460 

1.460 

136 
2.490 

2.490 

3 
570 
570 

Source: 

6.IX 

16.3X 
15.OX 

5.7X 
15.OX 

14.3X 

4.6X 
7.1X 

6.4X 

7.9X 

21.6X 

18.5X 

•3.5X 

65.4X 

65.7X 

Dataquest 

July 1988 

3.4-8 1988 Dataquest Incorporated July CCIS EDA 
0000780 



3.4 IC Layout Forecasts 

Table 3.4-3 

IC Layout Regional Forecast 
(Percentage of Total) 

North America 

Revenue 

Systems 

Workstations 

Europe 
Revenue 

Systenis 

Workstations 

Far East 
Revenue 

Systems 

Workstations 

Rest of World 
Revenue 

Systems 

Workstations 

1987 
ssss 

49X 
49X 
48% 

21% 
26X 
25X 

29X 
24X 
25X 

IX 
IX 
IX 

1988 
sssa 

47X 
46X 
45X 

21X 
24X 
23X 

32X 
27X 
28X 

IX 
4X 
4X 

1989 
aa«a 

47X 
43X 
43X 

20X 
21X 
20X 

32X 
27X 
28X 

IX 
9X 
9X 

1990 
SSSS 

47X 
44X 
44X 

20X 
19X 
19X 

32X 
28X 
29X 

1X 
8X 
8X 

1991 
SSSS 

47X 
46X 
45X 

20X 
17X 
17X 

32X 
29X 
30X 

IX 
8X 
7X 

1992 
SSSS 

48X 
47X 
47X 

SOX 
17X 
17X 

32X 
29X 
29X 

IX 
7X 
7X 

Source: Oataquest 

July 1988 
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3.4 IC Layout Forecasts 

PLATFORMS 

This section presents Dataquest's forecast and analysis of the IC layout market 
segmented by platform, as illustrated in Figures 3.4r5 and 3.4-6 and Tables 3.4-4 
and 3.4-5. These data are summarized as follows: 

• Approximately 4,204 IC layout workstation units were shipped in 1987 and, with 
growth at a 15 percent CAGR, we estimate that 8,460 workstations will be 
shipped in 1992. 

• Technical workstation revenue was $216 million in 1987 and is forecast to reach 
$363 million in 1992, growing at a 10.9 percent CAGR. 

• Approximately 2,734 technical workstations were shipped in 1987. The forecast 
is for 7,130 workstations to ship in 1992, a 21.1 percent CAGR. 

• Host-dependent revenue was $84 million in 1987, which is forecast to decrease 
at an 8 percent CAGR through 1992, declining to $55 million. 

• Host-dependent workstation shipments were 421 in 1987 and are forecast to 
decrease at a 16.6 percent CAGR to 170 units shipped in 1992. 

• Personal computer revenue was $19 million in 1987 and, declining at an 
11 percent CAGR, is forecast at $11 million in 1992. 

• An estimated 1,049 personal computers for IC layout were shipped in 1987. 
This figure is expected to reach 1,150 units in 1992^ growing at a 1.9 percent 
CAGR. 

• Technical workstation shipments have surpassed host-dependent systems for the 
past two years due to lower costs per seat and less CPU degradation when 
performing graphics-intensive tasks. 

• Host-dependent systems will continue to be used due to large, computation-
intensive processing requirements. 

• Host-dependent systems' primary application will be design programs and 
methodologies that do not require extensive interactivity and that can run in 
background mode. 

• Personal computers will not be a major factor because of the inherent 
computation-intensive design tasks and large data bases. Dataquest believes that 
in IC design, the role of the PC will be limited to compilation of PLAs. 
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3.4 IC Layout Forecasts 

For the foreseeable future, personal computers will be used to serve as 
front-end (ECAE) logic design entry systems for ICs, not for actual physical 
layout. 

Workstation performance and, specifically, CPU and graphics performance 
remain critical issues. Available disk drive and memory space are a prerequisite 
of IC design because of the large libraries and data bases involved. IC design 
graphics requirements, although not as intensive as the high-resolution graphics 
required by mechanical or solids modeling applications, still need near to 
real-time display and response speeds. 
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3.4 IC Layout Forecasts 

Figure 3.4-5 
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aô  

40-

i 

0 -

I * 

, 1 

-^ 

1 

1 

• 

1987 1988 1989 1990 1991 1992 

Source: Dataqueit 
July 1933 

3.4-12 1988 Dataquest Incorporated July CCIS EDA 
0000780 



3.4 IC Layou t Forecasts 

Figure 3.4-6 
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3.4 IC Layout Forecasts 

Table 3.4-4 

IC Layout Worldwide Forecast by Platform 
(Millions of Dollars, Actual Units) 

Total Harlcet 

Revenue 

Systems 

Workstations 

Technical Uorkstat 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

System 
Workstations 

Personal Computer 
Revenue 

Systems 

Workstations 

1987 
3SSS 

319 
3.985 

4,204 

ion 
216 

2,734 

2,734 

84 
201 
421 

19 
1,049 

1,049 

1988 
aass 

353 
4,950 
5,070 

255 
3,540 

3,540 

77 
210 
320 

22 
1,200 

1,200 

1989 
3SSB 

377 
6,170 

6,280 

287 
4,400 

4,400 

65 
170 
280 

25 
1,600 

1,600 

1990 
ssss 

396 
6,930 

7,010 

315 
5,280 

5,280 

57 
150 
230 

24 
1,490 

1,490 

1991 
=S3S 

415 
7,600 

7,650 

341 
6,180 

6,180 

57 
160 
210 

18 
1,250 

1,250 

1992 
ssss 

429 
8,460 

8,460 

363 
7,130 

7,130 

55 
170 
170 

11 
1,150 

1,150 

CAGR 
=333 

6.1X 

16.3X 
15.OX 

10.9X 

21. IX 

21. IX 

-8.0X 

.3.3X 

.16.6X 

-11.OX 

1.9X 

1.9X 

W-^,S^(. Crf':-'̂ -
k[\ -yi* U"c' • ! •>! 

Source: Dataquest 

July 1988 
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3.4 IC Layout Forecasts 

Table 3.4-5 

IC Layout Worldwide Forecast by Platform 
(Percentage of Total) 

1987 1988 1989 1990 1991 1992 

Technical Workstation 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

Systems 

Workstations 

Personal Computer 

Revenue 

Systems 

Workstations 

68X 
69X 
65X 

26X 
5X 
10X 

6X 
26X 
25X 

72X 
72X 
70X 

22X 
4X 
6X 

6X 
24X 
24X 

76X 
71X 
70X 

17X 
3X 
4X 

7X 
26X 
25X 

-

79X 
76X 
75X 

ux 
2X 
3X 

6X 
22X 
21X 

32X 
SIX 
SIX 

14X 
2X 
3X 

4X 
16X 
16X 

85X 
84X 
84X 

13X 
2X 
2X 

2X 
14X 
14X 

Source; Dataquest 

July 1988 

CCIS EDA © 1988 Dataquest Incorporated July 3.4-15 
0000780 



3.4 IC Layout Forecasts 

AVERAGE PRICE PER SEAT 

This section presents Dataquest's forecast and analysis of the average price per seat 
by platform for the IC layout market, as illustrated in Figure 3.4-7 and Table 3.4-6. 
These data are summarized as follows: 

• The average price per seat (APPS) for all IC layout platform types is expected to 
decline from $41,500 to S21,900 at a 12 percent CAGR between 1987 and 1992. 
This decline reflects, in part, the sophisticated and complex nature of IC design 
software and its high component cost balanced by the steep price erosion 
occurring in hardware. 

• The 10.3 percent increase in APPS for host-dependent systems is actually largest 
in absolute dollars, from 3133,400 in 1987 to a predicted S218,000 in 1992. This 
increase reflects the role of the host as a server and higher prices in the 
Japanese market. 

• The decline in APPS is expected to be at a 13.4 percent CAGR for technical 
workstations, decreasing between 1987 and 1992 from an average of 341,400 in 
1987 to $20,200 in 1992. 

• The expected 9.8 percent decline in APPS for personal computer systems, from 
$5,200 in 1987 to $3,100 in 1992, reflects this platform's limited applicability in 
IC design. 
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3.4 IC Layout Forecasts 

Figure 3.4-7 
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3.4 IC Layout Forecasts 

Table 3.4-6 

IC Layout Worldwide Average Price Per Seat by Platform 
(Thousands of Dollars) 

Turnkey & Hardware-Only 
Technical Workstation 

Host-Dependent 

Personal Computer 

All Platforms 

Turnkey 

Technical Workstation 

Host'Dependent 

Personal Conputer 

All Platform 

Hardware-Only 

Technical Workstation 

Host-Dependent 

Personal Canputer 

All PlatfornB 

1987 
sass 

41.4 

133.4 

5.2 
41.5 

72.4 

112.9 

5.6 
63.2 

21.7 

157.8 

5.0 
27.4 

1988 
asaia 

35.3 

173.3 
4.8 
36.8 

69.2 

157.9 

5.5 
66.0 

19.8 

195.6 

4.6 
22.7 

1989 
3SSS 

30.5 

166.7 
4.3 
29.9 

65.4 

161.9 

5.1 
63.4 

17.9 

174.7 

4.1 
17.6 

1990 
S3S3 

26.5 
170.5 
4.1 
26.5 

61.7 

174.2 
5.7 . 

64.5 

16.0 

162.0 

3.8 
15.1 

1991 
ssas 

23.2 

185.5 
3.7 
24.5 

57.9 
204.2 

. 11.9 

71.1 

14.2 

145.6 

3.4 
13.5 

1992 
3SSS 

20.2 

218.0 
3.1 
21.9 

53.9 

271.3 

.0 
70.1 

12.5 

130.8 

3.1 
12.0 

Source: 

CAGR 
S3XS 

•13.4X 

10.3X 

•9. ax 
•12.OX 

•5.7X 

19.2X 
-100.OX 

2.IX 

-10.4X 

•3.7X 

-9.1X 

-15.2X 

Dataquest 

July 1988 
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3.4 IC Layout Forecasts 

REVENUE SOURCES 

This section presents Dataquest's forecast and analysis of the IC layout market 
segmented by revenue source for each platform, as illustrated in Figure 3.4-8 and 
Tables 3.4-7 and 3.4-8. These data are summarized as follows: 

• Dataquest forecasts that hardware revenue, which accounted for SI36 million, 
or 43 percent of total revenue in 1987, will rise at a 2 percent CAGR to 
S150 million, or 35 percent of total IC layout revenue in 1992. 

• We expect software revenue, which was $148 million, or 46 percent of total IC 
layout revenue, in 1987, to grow at a 9.3 percent CAGR to S230 million, or 
54 percent of 1992's total revenue. Dataquest believes that this shift reflects the 
need for additional applications and functionality continuing well beyond the 
saturation point in terms of IC layout seats. 

• We believe that, growing at a 6.4 percent CAGR, IC layout service revenue will 
increase from S35 million to $48 million from 1987 to 1992. 
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3.4 IC Layout Forecasts 

Figure 3.4-8 
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3.4 IC Layout Forecasts 

Table 3.4-7 

IC Layout Worldwide Revenue Sources by Platform 
(Millions of Dollars) 

1987 1988 1989 1990 1991 1992 CAGR 

All Platforms 
Hardware 
Software 

Service 
Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 
Hardware 

Software 
Service 

Total 

Personal Computer 

Hardware 

Software 

Service 

Total 

136 
148 
35 
319 

30 
111 
25 
216 

51 
23 
9 
84 

5 
13 
1 
19 

153 
162 
39 
353 

101 
124 
29 
255 

45 
23 
9 
77 

6 
15 
1 
22 

153 
183 
41 
377 

110 
144 
33 
287 

36 
22 
7 
65 

7 
17 
2 
25 

151 
201 
44 
396 

116 
162 
36 
315 

29 
22 
6 
57 

6 
17 
1 
24 

152 
217 
46 
415 

120 
182 
39 
341 

28 
23 
6 
57 

5 
12 
1 
18 

150 
230 
48 
429 

121 
201 
42 
363 

26 
23 
6. 
55 

4 
7 
1 
11 

Source; 

2.OX 

9.3X 
6.4X 

6.IX 

3.5X 

12.5X 

10.SX 

10.9X 

•12.9X 

.3X 
-8.8X 
-8.0X 

•4.5X 

•13.4X 

-13.4X 

-11.OX 

Dataquest 

July 1988 
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3.4 IC Layout Forecasts 

Table 3.4-8 

IC Layout Worldwide Revenue Sources by Platform 
(Percentage of Total) 

1987 1988 1989 1990 1991 1992 

All Platforms 

Hardware 

Software 

Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 
Hardware 

Software 

Service 

Total 

Personal Computer 

Hardware 

Software 
Service 

Total 

43X 
46X 
11X 
100X 

37X 
51X 
12X 
100X 

61X 
28X 
11X 
100X 

24X 
70X 
6X 

100X 

43X 
46X 
11X 
100X 

40X 
49X 
11X 
100X 

59X 
30X 
11X 
100X 

' 

26X 
68X 
6X 

100X 

41X 
48X 
11X 
100X 

33X 
SOX 
11X 
100X 

55X 
34X 
11X 
100X 

28X 
66X 
6X 

100X 

3SX 
SIX 
11X 
100X 

37X 
S2X 
11X 
100X 

SOX 
39X 

nx 
100X 

25X 
69X 
6X 

100X 

37X 
52X 
11X 
100X 

35X 
53X 
11X 
100X 

49X 
41X 
11X 
100X 

26X 
68X 
6X 

100X 

35X 
54X 
11X 
100X 

33X 
55X 
12X 
100X 

47X 
43X 
11X 
100X 

34X 
61X 
5X 

100X 

Source: Oataquest 

July 1988 
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3.4 IC Layout Forecasts 

DISTRIBUTION CHANNELS 

This section presents Dataquest's forecast and analysis for turnkey versus 
unbundled sales for the IC market, as illustrated in Figure 3.4-9 and Tables 3.4-9 
and 3.4-10. These data are summarized as follows: 

• Turnkey hardware and software revenue is forecast to stay flat, from 
$105 million in 1987 to SlOl million in 1992, and is expected to drop from 37 
percent of the total market to 27 percent of the market. 

• Unbundled hardware and software revenue is forecast to grow at a 9.3 percent 
CAGR, from $179 million in 1987 to $279 million in 1992. It will grow from 
63 percent of total revenue to 73 percent. 

• Dataquest believes that this shift reflects a fundamental change in the buying 
practices of all customers, large and small. Hardware is increasingly purchased 
separately from software. For large corporations, this means purchasing 
workstations directly from the manufacturer and then assembling a software 
solution. For the small company, it means purchasing a personal computer and 
then buying software through a discount chain or mail order company. 
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3.4 IC Layout Forecasts 

Figure 3.4-9 

IC Layout—Turnkey versus Unbundled 
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3.4 IC Layout Forecasts 

Table 3.4-9 

IC Layout—Turnkey versus Unbundled 
(Millions of Dollars, Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Total Hardware and 

Software Revenue 

Tumlcey 

Unburxjled 

Total 

Hardware Revenue 

Turnkey 

Unbundled 

Total 

Software Revenue 

Turnkey 
Unbundled 

Total 

Workstation Shipments 

Turnkey 

Unbundled 

Total 

105 

179 

284 

66 

70 

136 

39 
109 

148 

1,657 

2,548 
4,204 

109 

205 
314 

75 

78 

153 

34 

127 
162 

1,650 
3,420 

5,070 

106 

229 

336 

72 

81 

153 

34 

148 

183 

1,680 

4,600 

6,280 

105 

248 

353 

70 

81 

151 

35 
167 

201 

1,620 

5,390 

7,010 

104 

265 

369 

68 
34 

152 

36 

182 
217 

1,460 

6,180 
7,650 

101 
279 

380 

66 

84 

150 

36 

195 
230 

1.440 

7,020 
8,460 

Source: 

-.7% 

9.3X 
6.0X 

• . 2 X 

3.95S 

2.OX 

-1.6X 

12.3X 
9.3X 

-2.7X 

22.5X 

15.OX 

Dataquest 

July 1988 
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3.4 IC Layout Forecasts 

Table 3.4-10 

IC Layout—Turnkey versus Unbundled 
(Percentage of Total) 

1987 1988 1989 1990 1991 1992 

Total Hardware and 

Software Revenue 

Turnkey 

Unbundled 

Total 

Hardware Revenue 
Turnkey 

Unbundled 

Total 

Software Revenue 

Turnkey 

Unbundled 

Total 

Workstation Shipments 

Turnkey 

Unbundled 

Total 

3SS3 

3714 

63X 
100X 

49X 
SIX 
100X 

26X 
74X 
100X 

39X 
61X 
100X 

SSS3 

35X 
65X 
100X 

49X 
SIX 
100X 

21X 
79X 
100X 

33X 
67X 
100X 

aass 

32X 
68X 
100X 

47X 
53X 
100X 

19X 
SIX 
100X 

27X 
73X 
100X 

sssa 

30X 
70X 
100X 

46X 
54X 
100X 

17X 
83X 
100X 

23X 
77X 
100X 

=SS3 

28X 
72X 
100X 

45X 
S5X 
100X 

16X 
SAX 
100X 

19X 
81X 
100X 

aasx 

27X 
73X 
100X 

44% 
S6X 
100X 

15X 
S5X 
100X 

17X 
83X 
100X 

Source: Dataquest 

July 1988 
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3.5 IC Layout Market Shares 

Figures 3.5-1 through 3.5-4 and Table 3.5-1 present Dataquest's analysis of the IC 
layout market share measure in total revenue, hardware and software revenue, and 
workstation shipments, as follows: 

• The fundamental positioning of tiie companies described in these tables has 
changed as a result of recent mergers and acquisitions. Table 3.5-1 shows a 
market where the top eight vendors are tightly clustered wiA revenue ranging 
from $30.7 million to $16.5 million. However, as of this writing (July 1988), the 
market looks quite different. 

• The leading vendor is now Cadence, created by the merger of ECAD and SDA. 

— Separately, these two vendors were the seventh and eighth largest vendors 
in tile market; now their combined revenue is $37.6 million, with overall 
market share of 11.8 percent. 

— Cadence is also by far the largest software supplier, with $36.5 million in 
revenue and 24.7 percent market share. 

• The second largest supplier is Valid/Calma, with $34.8 million in total sales and 
10.9 percent market share. It will be very interesting to observe how Calma IC, 
as a part of Valid, performs over the next year; and we look for a revival of this 
market leader. 

• Seiko I&E, with its strength in the Japanese market, is the third largest vendor; 
Seiko continues to maintain its position in spite of strong competition from new 
challengers such as Cadence. 

• Mentor Graphics was fourth in the market in total revenue for 1987, with 
$27.8 million and 8.7 percent market share. Mentor remains committed to this 
market, but the company does not dominate the market the way it does ECAE. 

• Sun Microsystems is a surprising fifth in the market this year, with $27.1 million 
in sales. 

— Sun is now the largest supplier of hardware to the market, with 
17.6 percent market share. 

— Sun's strength in hardware is partly due to its relationships with software 
leaders Cadence and SCS and partly due to its success in several key 
accounts. 
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3.5 IC Layout Market Shares 

Silicon Compiler Systems is the second largest software supplier in the market, 
with $27.0 million in total sales. 

— The Silicon Compiler merger with SDL appears to have gone quite well, 
and this company dominates the compilation segment. 

— It is Starting to make a very strong showing in fuU-custom design also. 

Digital Equipment Corporation is the second largest hardware supplier in the 
market, with $22 million in sales and 6.9 i^rcent market share; its strength is 
Still at the mainframe and host level, however. 
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3.5 IC Layout Market Shares 

Figure 3.5-1 
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3.5 IC Layout Market Shares 

Figure 3.5-2 

IC Layout 1987 Worldwide Market Share 
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3.5 IC Layout Market Shares 

Figure 3.5-3 

IC Layout 1987 Worldwide Market Share 
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3.5 IC Layout Market Shares 

Figure 3.5-4 

IC Layout 1987 Worldwide Market Share 
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3.5 IC Layout Market Shares 

Table 3.5-1 

IC Layout 1987 Worldwide Market Share 
(Millions of Dollars, Actual Units) 

Company 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 
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3.5 IC Layout Market Shares 

Figures 3.5-1 through 3.5-4 and Table 3.5-1 present Dataquest's analysis of the IC 
layout market share measure in total revenue, hardware and software revenue, and 
workstation shipments, as follows: 

• The fundamental positioning of the companies described in these tables has 
changed as a result of recent mergers and acquisitions. Table 3.5-1 shows a 
market where the top eight vendors are tightly clustered with revenue ranging 
from $30.7 million to $16.5 million. However, as of this writing (July 1988), the 
market looks quite different. 

• The leading vendor is now Cadence, created by the merger of EGAD and SDA. 

— Separately, these two vendors were the seventh and eighth largest vendors 
in the market; now their combined revenue is $37.6 million, with overall 
market share of 11.8 percent. 

— Gadence is also by far the largest software supplier, with $36.5 million in 
revenue £ind 24.7 percent market share. 

• The second largest supplier is Valid/Calma, with $34.8 million in total sales and 
10.9 percent market share. It will be very interesting to observe how Galma IC, 
as a part of Valid, performs over the next year; and we look for a revival of this 
market leader. 

• Seiko I&E, with its strength in the Japanese market, is the third largest vendor; 
Seiko continues to maintain its position in spite of strong competition from new 
challengers such as Gadence. 

• Mentor Graphics was fourth in the market in total revenue for 1987, with 
$27.8 million and 8.7 percent market share. Mentor remains committed to this 
market, but the company does not dominate the market tiie way it does ECAE. 

• Sun Microsystems is a surprising fifth in the market this year, with $27.1 million 
in sales. 

— Sun is now the largest supplier of hardware to the market, with 
17.6 percent market share. 

— Sun's strength in hardware is partly due to its relationships with software 
leaders Gadence and SGS and partly due to its success in several key 
accounts. 
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3.5 IC Layout Market Shares 

Silicon Compiler Systems is the second largest software supplier in the market, 
with $27.0 million in total sales. 

— The Silicon Compiler merger with SDL appears to have gone quite well, 
and this company dominates the compilation segment. 

— It is starting to make a very strong showing in full-custom design also. 

Digital Equipment Corporation is the second largest hardware supplier in the 
market, with $22 million in sales and 6.9 percent market share; its strength is 
still at the mainframe and host level, however. 
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3.5 IC Layout Market Shares 

Figure 3.5-1 
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3.5 IC Layout Market Shares 

Figure 3.5-2 

IC Layout 1987 Worldwide Market Share 
Hardware Revenue 

Sun 

Digital 

Calma 

Seiko Instruments 
(No OEM) 

Mentor 

Apollo 

Fujitsu 

Intergraph 

Control Data 

IBM 

Hewlett-Packard 

17.6% 

12.4% 

mmmiWi^ww^ 11.0% 

9.6% 

4.5% 

- ^ ^ ^ 
4.2% 

^ ^ - * 

^ 

^ 

2.5% 

2.5% 

:-^r^. 
^ -

6 8 10 12 

Percent of Hardware Revenue 

— 1 — 

14 
— I — 

16 18 20 

Source: Dataquest 
July 1988 

3.5-4 © 1988 Dataquest Incorporated July CCIS EDA 
0000781 



3.5 IC Layout Market Shares 

Figure 3.5-3 

IC Layout 1987 Worldwide Market Share 
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3.5 IC Layout Market Shares 

Figure 3.5-4 

IC Layout 1987 Worldwide Market Share 
Workstation Shipments 

Sun 

IBM 

Mentor 

Apollo 

Calma 

Seiko Instruments 
(No OEM) 

Hewlett-Packard 

Fujitsu 

Digital 

Daisy 

^ S ^ ^ ^ . . 
p?555555 

27.3% 

^ ^ ^ ^ ^ ^ : 9.8% 

,, 6.7% 

^>^>S$3 4-0* 

3.6% 

•V^VVN 

\Vlv.'''l ' 

^ a . 3 » 

1 1.5% 

— I — 

10 15 20 

Percent of Workstations Shipped 

25 30 

Source: Dataquest 
July 1988 

3.5-6 1988 Dataquest Incorporated July CCIS EDA 
0000781 



3.5 IC Layout Market Shares 

Table 3.5-1 

IC Layout 1987 Worldwide Market Share 
(Millions of Dollars, Actual Units) 
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4.1 PCB Layout Definitions 

The printed circuit board (PCB) layout market encompasses tools that are used 
during the physical design phase to create and validate the data that will be used to 
manufacture the printed circuit board. PCB layout systems are primarily used by drafts-
persons or engineers. By definition, the primary output of a PCB layout system is CAM 
data, such as photoplotter tapes, numeric control tapes, or solder mask information. 

However, many board layout systems are now bundled within electronic CAE 
(ECAE) applications used in the engineering process. These applications include 
schematic capture, simulation, and fault grading. For forecasting purposes, PCB layout 
revenue includes any dollars associated with ECAE applications that are sold as part of 
a bundled PCB layout and design station. 

PCB layout applications that are tracked include the following: 

• Manual layout and editing—This includes tools that are used for drafting and 
editing tasks, such as drawing the board outline, placement of components and 
routing of nets by hand, and creation of component libraries. 

• Automatic routers—These are tools that interconnect the nets on a board without 
human intervention. Specialized routers, such as emitter-coupled logic (ECL) or 
microwave routers, are included in this category. 

• Design rule checking (DRC)—DRC packages are used to postprocess the final 
layout of a board to make sure that it conforms to known manufacturing 
tolerances, such as trace-to-trace spacing. 

• Automatic placement—These tools position components on the board by opti
mizing them according to specific predefined objectives. Such objectives can 
include minimization of routing interconnection, routability, or critical paths. 

• Routing accelerators—These are special-purpose types of hardware that are used 
to speed up the routing process. 

• Analysis packages—These include software applications used to analyze board 
layouts for specific characteristics, such as electromagnetic properties (cross 
talk, noise, or ringing), thermal patterns, or reliability. 

• CAM interfaces—These are tools used to transfer data from the layout system to 
manufacturing systems (numeric control output and Gerber and photoplotter 
tapes). 

• Surface-mount technology and devices (SMT and SMD)—This is a board-
manufacturing and IC-packaging methodology where the pins of the package are 
connected to the surface of the board, as opposed to through-hole method
ologies where the component's pins are inserted into holes that have been 
drilled into the board. 
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4.2 PCB Layout Executive Summary 

This executive summary highlights the key points discussed throughout this chapter. 
Please refer to the chapter in its entirety for a comprehensive analysis of the PCB layout 
applications segment. Highlights include the following: 

• The PCB layout market was $722 million in 1987, up 11 percent over 1986, and 
is forecast to grow to $930 million in 1992, representing a compound annual 
growth rate (CAGR) of 5.2 percent. 

• The PCB layout market is expected to grow to $795 million in 1988, 
representing a 10 percent increase. This figure reflects a slowing growth rate, 
considering the 25 percent growth experienced in 1986 and 35 percent growth in 
1985. 

• Dataquest expects PCB design workstation unit shipments to continue to be 
relatively strong. 

— Between 1987 and 1992, we expect workstation shipments to grow at an 
11 percent CAGR, from 16,315 in 1987 to 27,790 in 1992. 

— Shipments are expected to rise 21 percent in 1988, to 19,700. 

• However, Dataquest believes that strong PCB workstation shipments will be 
offset by the declining average price per seat, which was $29,400 in 1987 and is 
forecast to decline at a negative CAGR of 8.6 percent to $18,700 in 1992. 

• Regionally, the Far East and Europe will remain the strongest areas for PCB 
design systems, with a combined 64 percent market share of 1987 revenue. 

— The North American PCB market, while accounting for 35 percent revenue 
share in 1987, is growing at a slower rate than either Europe or Japan. 

-- Europe will surpass North America in revenue in 1988. 

• In our opinion, the decline in revenue growth rates indicates that tiie PCB layout 
market is mature and that 1987 was a key transitional year. We believe that the 
following events and trends point toward the maturation of the market: 

— Penetration at existing user sites is very high. 

— The opportunities for major technological innovations are small. 

— The opportunities for new entrants are very limited. 

• These three factors, along with steady price erosion, point toward a mature, 
replacement market rather than a growth, expansion market. 
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4.3 PCB Layout Market Overview 

1987-A YEAR OF CONSOLIDATION AND POSmONING 

The PCB layout market continued along much the same path in 1987 as in 1986. 
Steady 11 percent growth resulted in $722 million at tiie revenue level, and workstation 
shipments grew to 16,315. Despite the fact ihat PCB layout is one of the oldest EDA 
markets, it continues to show surprising vigor. 

As the oldest and most mature of the EDA markets, it is not surprising that PCB 
layout felt the impact of consolidation and positioning as well. It is also not surprising, 
however, that the fundamental structure of the market remains more or less intact. 
Market participants have far less room to maneuver in a well-established market. 

Dataquest believes that the maturity of the PCB layout market can be characterized 
by four major factors: 

• Positioning and consolidation by existing vendors 

• Very clearly defined technology trends 

• Declining prices combined with slow revenue growth 

• Limited opportunities for new entrants 

When taken together, these four factors define a mature market that is expanding 
very slowly, primarily among existing users. It is most decidedly not an expeinding, 
growth opportunity. Li such a market, competition between suppliers is likely to be 
extremely intense as they fight for the available market shares. 

Positioning and Consolidation 

Positioning, more so than consolidation, has been the first major contributor to the 
maturing of the PCB layout market in 1987. Vendors focused on establishing clear and 
defendable positions in the market. Not that there were not some mergers (such as 
Valid/Telesis) and some exits (such as Tektronix and Calma), but positioning was the 
essential ingredient for long-term survival in the market. 

For example, in the technical workstation market, ]^cal-Redac, Cadnetix, and 
Mentor Graphics led the race for the high-end PCB layout customer. These vendors 
fought for leadership in the sales of premium tools that offered state-of-the-art 
place-and-route, ease-of-use, and next-generation analysis packages. Key elements in 
this battle were the following: 

• Benchmarking 

• Hardware platform 
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4.3 FOB Layout Market Overview 

• Software/hardware unbundling 

• Integration with other applications 

First, every vendor strove to achieve parity, if not superiority, in benchmarking 
capability, in terms of both layout functionality and ease of use. Without this, vendors 
simply were not able to compete. 

Second, standard hardware became an absolute necessity in 1987. Cadnetix and 
Calay made the shift to Sun Microsystems, as did Racal-Redac; Daisy had a major 
porting effort under way. Vendors that were still mainframe oriented at the beginning of 
the year, such as Scientific Calculations, were workstation driven by the end. 

Third, vendors began to move away from being exclusively turnkey suppliers. In an 
effort to gain an edge in the market, some vendors, notably Valid and Racal-Redac, sold 
their software on an imbundled basis. This enabled them to reduce prices, protect 
margins, and win at large accoimts that were purchasing hardware separately from 
software. 

Fourth, suppliers tried to leverage their ability to link with other key applications— 
the full-line approach. Tight coupling with ECAE and mechanical packaging started to 
emerge as competitive points. Mentor Graphics actually entered the electromechanical 
market in order to capitalize on this opportunity. Other vendors have begun to seek 
partners. 

Similar jockeying for position occurred in tiie personal computer-based market. 
PCAD, for example, has successfully gained a very strong position as tiie leading 
supplier of high-performance, PC-based tools through dealer representative channels. 
Nonetheless, PCAD faces competition from low-end suppliers such as OrCAD and 
Omation, which have used direct mail and other low-cost channels to reach a similar 
customer base. 

In otiier words, vendors are focused on achieving sustainable differentiation and 
profitability through products, customers, and channels of distribution. In a market 
where the total size is essentially fixed, the percentage that each vendor controls will 
determine its revenue and success. 

Technology Trends 

The technology trends for PCB layout are well known. They point toward inte
gration, enhancements, and revisions of current products rather than major innovation. 
Successful products may not necessarily be the most advanced, but rather the most 
robust and stable. 
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4.3 PCB Layout Market Overview 

Dataquest has identified the following three major technology trends driving PCB 
layout systems: 

• Surface-mount design 

• ASIC 

• Design automation and manufacturing systems 

PCB layout systems must have functionality across the entire system to handle these 
technologies. In other words, manual editing, libraries, routers, and CAM interfaces 
must all be capable of handling a given technology (e.g., SMT). 

Surface Mount 

Surface-mount design is the most significant trend in PCB layout systems today. An 
increasing number of users are doing multilayer, surface-mount design. As Table 4.3-1 
shows, according to Dataquest 1986 and 1987 user surveys, surface-mount technology 
(SMT) use continues to increase. 

Table 4.3-1 

Percentage of Boards with SMT 

Aerospace 
Automotive 
Communications 
Computer 
Semiconductor 
Service Centers 

Percentage SMT 
1986 

31% 
26% 
26% 
33% 
15% 
15% 

Source: 

1987 

39% 
98% 
33% 
35% 
49% 
25% 

Dataquest 
luly 1988 

Surface-mount technology and associated fine-line etching techniques impose a 
range of requirements on a PCB layout system. The manual editing system must easily 
support component placement on both sides of the board, blind and buried vias, 
swapping between pin and SMT versions of a component, and insertion/editing of test 
points. Routers must be able to space traces oii a much tighter grid or be gridless. 
Specialized CAM interfaces may be required, particularly in the case of proprietary SMT 
processes. Last but not least, the physical data base must be able to support SMT design 
without exceeding the memory capacity of the hardweire. 
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ASIC Components 

The next major shift in technology that will have an impact on PCB layout is ASIC 
(application-specific integrated circuit) components. Dataquest believes that designers 
will use ASICs to reduce the total component and board count of a system, rather than 
that of a given board. However, the number of large pin-count packages on a board, 
such as microprocessors or ASICs, will increase. In other words, the old view of a board, 
with rows of 64K DRAMs, TTL components, and an occasional microprocessor, is 
rapidly vanishing. Instead, the typical board of the future will have a few rows of 
4MB DRAMs, several off-the-shelf VLSI components, and a few ASICs. 

This change in the profile of the typical board will have several effects. First, it will 
require enhancements to placement-and-routing tools to account efficiently for the 
increase in large pin-count packages on a board. In principle, this should be similar to 
the block placement-and-routing tools now found in IC layout systems. Second, 
mechanisms should be in place to make it simple and efficient for users to create special 
libraries for their ASIC components. For example, while the package may be the same 
as for Other VLSI, the pin and component names vary from design to design and must 
be assigned according to the semicustom vendor's bonding and naming conventions. 

Design and Manufacturing Automation 

The final major technology that must be factored into PCB layout system design is 
the automation of the electronic engineering process and manufacturing. Not only must 
PCB layout systems be closely integrated with other automation systems (e.g., shared 
logic and layout data bases), but the actual board layout tools must produce designs that 
fit the Other systems' capabilities (e.g., board placements that are easily handled by 
pick-and-place robots). 

At the integration level, the increasing use of automation in all aspects of electronics 
product design and manufacture necessitates close links between PCB layout and the 
Other tools and systems employed. On the front end, a growing percentage of board 
designers uses some foim of ECAE, such as schematic capture and simulation, linkages 
between EC/\E and PCB layout that are now required include netlist in, back-annotation 
to schematics and simulation, and engineering change capabilities (incremental netlist). 
On the back end, reliable and open CAM interfaces to a range of potential systems, 
including Gerber, photoplot, and numeric control, are an absolute requirement. 

At the layout level, the increasing sophistication and complexity of the manufac
turing process demands PCB layouts that are "manufacturable." It is no longer sufficient 
just to meet known design rules. The final layout should anticipate and accommodate 
problems such as optimal solder shapes, pick-and-place tools, SMD test, or preferred 
methods for etching traces. This implies that vendors should supply tools that analyze 
boards for manufacturability and enforce manufacturing rules during placement-
and-routing, along with special editors to improve a board's layout prior to manufacture. 
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Declining Prices and Slow Revenue Growth 

The third major factor contributing to the maturity of the PCB layout market is the 
steady decline of prices and revenue growth. With the advent of technical workstation-
based systems and the proliferation of low-cost but usable personal computer-based 
systems, the average price per seat has dropped significantly. This in turn has slowed 
the rate of revenue growth. 

Figures 4.3-1 and 4.3-2 show the average price per seat and total PCB layout 
revenue, respectively. As Figure 4.3-1 shows, the average price per seat has dropped by 
more than 60 percent from 1983 to 1987. Revenue, on the other hand, enjoyed a minor 
growth spurt in 1984-1985, principally due to the personal computer and technical 
workstation, but it has since slowed down considerably. 

Dataquest forecasts that this trend of slowing revenue growth and declining prices 
will continue into the future. From 1987 to 1992, Dataquest is forecasting only a 
5.2 percent CAGR from the current revenue base of $722 million, fii sum, the PCB 
layout market is not growing dynamically in terms of total revenue. 

Figure 4.3-1 

PCB Layout 
Average Price per Turnkey Seat 

Thousands of Dollars 
270 

1983 1984 19SS 1986 19B7 

Source: Oataqucic 
July l9S8 
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Figure 4.3-2 

Physical Layout Revenue 

Millions of Dollars 
800-r 

1983 1384 1985 1986 1987 

Source: Dataquest 
July 1988 

Limited Opportunities for New Entrants 

As of this writing, there are more than 75 suppliers of PCB layout systems, 
according to Dataquest's estimates. Of these companies, only 10 actually make more 
than $20 million directly from this segment. Finally, as was noted in the previous 
discussion, penetration of the total potential market is very high, the total market's size 
is not growing rapidly, and the demand for major technological innovations is not great. 

Under these conditions, Dataquest believes that it would be very difficult for a new 
entrant to establish itself and gain market share. Even the vendors that came into the 
market three years ago, such as Daisy and Mentor, have found it to be fairly slow going, 
as their products have had to mature enough to be competitive. 

The more likely scenario is that already-established suppliers will dominate the 
market in its maturing years. Younger entrants (such as Cadnetix, Daisy, and Mentor) 
will compete with older organizations (such as Computervision, Racal-Redac, and 
Scientific Calculations) for market share. On the one hand, the older companies may be 
able to tap customer loyalty in their installed bases to protect their market share. On the 
Other hand, the newer companies may be able to offer some performance or technology 
advantage to gain share. 
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In either case, all the present suppliers will find operation in a mature market to be 
very competitive. While it is not a zero-sum game (i.e., a market where one company 
gains only at another's expense), it does not have the expansive growtiti to allow all 
participants to increase their revenue.^ In a mature market, revenue gains and 
profitability are rare commodities. 

PRODUCT OPPOBTUNITIES 

Mature markets generally do not lend themselves to major product opportunities, 
though this is not to say that opportunities do not exist. While in the main, tiie rule for 
PCB layout is "back to basics," there are continuing needs for new tools tiiat provide 
additional productivity gains. 

As is the case in the EDA market at large, Dataquest segments PCB layout 
opportunities into full-line and niche products. Full-line products are complete PCB 
layout stations. Niche products are specialized tools that are usually provided by smaller 
companies selling that class of product exclusively, or, in some cases, by the complete 
station companies. 

Full-Line Product Opportunities 

For suppliers of complete PCB design stations, the major opportunity is to deliver 
the products that were originally promised, and to deliver them in working order. As was 
noted before, the technology needs of the PCB market are well defined. The primary 
task for companies that want to participate in this market is to deliver the tools, market 
and sell them, and provide strong service and support. 

Nonetheless, certain areas of product development merit special consideration for 
full-line suppliers. Two primary ^eas of note are integration and manufacturing. 
Integration products include data base management tools, user interfaces, and design 
management tools that enable users to tailor a PCB layout station to their own needs. 
This could involve adding a specialized router or analysis package, or creating special 
CAM links. Manufacturing products are specialized stations that help transfer designs 
from the layout department to the manufacturing organizations. This could involve 
specialized editors or additional CPU power to perform post-processing tasks. However, 
even integration and manufacturing product opportunities are really only extensions of 
the current generation of PCB design tools. 

Niche Product Opportunities 

Outside of the mainstream PCB design stations, several exciting areas for product 
development are now emerging. Two major areas are layout analysis and next-
generation automatic placement-and-routing. 
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In the area of analysis, users are very interested in packages that help them evaluate 
their boards prior to release to manufacturing. Types of analysis that are currently being 
explored include thermal (heat distribution), manufacturability (fit with robot require
ments), electromagnetic (cross talk, noise, and ringing), and reliability (probability of 
component failure). All these types of analysis can help the user determine the viability 
of a board before it actually goes into field testing. 

In the area of automatic placement-and-routing, there is constant room for improve
ment. Today's measure of routing quality is level of completion. However, completion 
rates only start to measure the quality of a route in terms of overall board or individual 
net performance. Users' lack of satisfaction with their current routers suggests that there 
is ample room for improvement. The realm of PCB placement holds equal potential, 
particularly in the area of rule-based placement. Most automatic placement algorithms 
today Optimize only wire length. Not only is total wire length a poor measure of 
routability, but optimizing wire length may also result in a board that cannot be 
manufactured. Next-generation placers that anticipate the thermal and electromagnetic 
characteristics, manufacturability, and reliability of a board represent another oppor
tunity in the market. 

HARDWARE PLATFORMS 

Developments in hardware platforms have contributed significantly to the evolution 
of the PCB layout market. The advent of personal computers and technical workstations 
reduced the average price of a system significantly, but it may also have set in motion 
permanent price erosion in the the value of PCB layout applications. 

Dataquest believes that the technical workstation will be the platform of choice for 
PCB layout over the long term. Technical workstations have the performance at the 
graphics and processing level to meet the major needs of most users. Given current 
trends in terms of price and performance, technical workstations are likely to retain 
these advantages for some time to come. 

Personal computers will still be important in terms of total unit sales, but due to 
limits in terms of memory management (e.g., 16-bit and segmented memory), customers 
will tend to switch to low-cost technical workstations. As data base complexity rises, the 
personal computer's limitations will become increasingly apparent. Complicated SMD 
boards and next-generation placement-and-routing will require 32-bit processing 
capabilities. 

The host computer will remain an important part of the PCB layout environment. 
CPU-intensive tasks such as post-processing, routing, and network services (such as 
archival printing and plotting) will all be deferred to the host. However, the host's role 
as an editing station may indeed have come to an end. 
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Dataquest believes that special-purpose hardware such as routing accelerators will 
remain very important in the near term. Routing nodes clearly have a price/performance 
edge over host-based systems. However, in the long term, high-performance work
stations with 10- to 20-mips processing capability may displace special-purpose hard
ware. While it is possible to iinagine tiiat accelerators will also improve in performance, 
the general-purpose functionality of a high-performance workstation should make it very 
attractive to the typical user. 
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TOTAL PCB LAYOUT MARKET 

This section presents Dataquest's forecast and analysis for the total PCB layout 
market for all regions Mid platforms, as illustrated in Figures 4.4-1 and 4.4-2 and 
Table 4.4-1. These data are summarized as follows: 

• The PCB layout market was an estimated $722 million in 1987 and is forecast to 
grow to $930 million in 1992, a 5.2 percent compound anniial growth rate 
(CAGR). 

• Dataquest forecasts that the market will grow to $795 million in 1988, a growth 
rate of 10.0 percent. 

• Workstation shipments were 16,315 in 1987 and are forecast to grow to 19,700 
in 1988, an increase of 21.0 percent. The CAGR through 1992 is expected to be 
11.2 percent, with shipments rising to 27,790. 
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Figure 4.4-1 
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Figure 4.4-2 

PCB Layout Worldwide Forecast 
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Table 4.4-1 

PCB Layout Worldwide Forecast 
(Millions of Dollars, Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Revenue 

Systems 

Workstations 

722 
14.940 

16,315 

795 
18,740 
19.700 

860 
21,450 
22,130 

914 
23,630 
24,060 

925 
25.530 
25,860 

930 5.2X 
27,560 13.0X 
27,790 11.2X 

SoiH'ce: Dataquest 

July 1988 
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REGIONS 

This section presents Dataquest's forecast and analysis for the total PCB layout 
market segmented by region, as illustrated in Figures 4.4-3 and 4.4-4 and Tables 4.4-2 
and 4.4-3. These data are summarized as follows: 

• North American revenue was $254 million and is expected to have a CAGR of 
only 3.1 percent, increasing to $296 million in 1992, the slowest growth rate for 
any region. 

• North American revenue is forecast to grow to $267 million in 1988, an increase 
of only 5.0 percent. 

• North America represents 35.0 percent of the PCB market but will decline to 
32.0 percent as a result of its relatively slow growth. 

• In 1987, the Eiu*opean revenue of $235 million was 33.0 percent of the total 
worldwide revenue. It is forecast to increase at a 7.4 percent CAGR to 
$337 million in 1992, representing 36.0 percent of die total market. 

• Dataquest forecasts that Eiiropean revenue will rise 15.0 percent in 1988 to 
$271 million, continuing the strong growth it experienced in 1987. 

• Dataquest expects the Far East to be one of the two strongest growth markets. 
Revenue in 1987 was $225 million, 31.0 percent of the worldwide total, and is 
expected to rise to $289 million in 1992, a 5.2 percent CAGR and 31.0 percent 
of the worldwide total. In 1988, revenue is expected to grow 11.0 percent. 

• Dataquest believes that as the Far East and Eiu^pean markets rise as a percent 
of the total market, and as the U.S. maiiet declines, PCB vendors will have to 
adopt a balanced sales strategy and also meet the buying criteria of an 
international customer base. Corporate stability, reputation, service, and support 
are as important as product content. 
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Figure 4.4-3 

PCB Layout Regional Forecast 
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Figure 4.4>4 
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Table 4.4-2 

PCB Layout Worldwide Forecast by Region 
(Millions of Dollars, Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Total Narlcet 

Revenue 

Systems 
Workstations 

North America 

Revenue 

Systems 
Worlcstatione 

Europe 

Rev«Hje 

Systems 

Worlcstattons 

Far East 
Revenue 

Systems 
Workstations 

Rest of World 

Revenue 

Systems 
Workstations 

722 
14,940 

16,315 

254 
8.125 
8,546 

235 
3,912 

4,211 

225 
2,710 

3,336 

8 
1W 
222 

795 
18,740 

19,700 

267 
10,460 
10.600 

271 
4,500 

4,690 

250 
3,540 

4.150 

a 
230 
250 

860 
21,450 

22,130 

281 
11,680 

11,750 

300 
5,070 

5,150 

271 
4,430 

4.950 

8 
270 
280 

914 
23,630 
24,060 

294 
12,550 

12,550 

326 
5,600 
5,600 

285 
5.160 
5.590 

9 
320 
320 

925 
25,530 

25,860 

297 
13.270 

13.270 

331 
6.000 

6.000 

289 
5.910 

6,230 

8 
360 
360 

930 
27,560 

27,790 

296 
14,030 
14.030 

337 
6.430 

6.430 

289 
6.700 

6,920 

8 
410 
410 

Source: 

5.2X 

13.OX 

11.2X 

3.IX 

11.5X 

10.4X 

7.4X 

10.4X 

8.8X 

5.2X 

19.8X 
15.7X 

.6X 
16.4X 
13.OX 

Dataquest 

July 1988 
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Table 4.4-3 

PCB Layout Regional Forecast 
(Percentage of Total) 

1W7 1W8 1989 1990 1991 1992 

North Antrlca 

R«v«nu« 

Systam 
Uorlcstatians 

Eur^M 

RcvcrXM 

Systam 

workstations 

Far East 

Ravenus 

SystsM 

Workstations 

Rest of World 

Ravenus 

Systama 

ttorkstations 

35X 
54X 
52X 

^X 
^X 
26X 

31X 
18X 
20X 

IX 
IX 
IX 

34X 
56X 
54X 

34X 
24X 
ZMt 

31X 
19X 
21X 

1X 
IX 
IX 

33X 
54X 
53X 

35X 
24X 
23X 

32X 
21X 
2ZX 

IX 
IX 
IX 

32X 
S3X 
S2X 

36X 
24X 
23X 

31X 
22X 
23X 

IX 
IX 
IX 

32X 
5» 
SIX 

36X 
24X 
23X 

31X 
2SX 
24X 

IX 
IX 
IX 

32X 
SIX 
SOX 

36X 
Z3X 
23X 

31X 
24X 
2SX 

IX 
IX 
IX 

Source: Dataquest 

July 1988 
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PLATFORMS 

This section presents Dataquest's forecast and analysis for the total PCB layout 
market segmented by platform, as illustrated in Figures 4.4-5 and 4.4-6 and Tables 4.4-4 
and 4.4-5. These data are summarized as follows: 

• In 1987, workstation shipments were 16,315 units and are forecast to increase to 
27,790 units in 1992, an 11.2 percent CAGR. 

• Technical workstation shipments were 5,571 units in 1987, representing 
34.0 percent of total unit shipments. However, technical workstation revenue 
was $372 million, representing 52.0 percent of the total PCB market. 

• Technical workstation revenue and shipments are expected to have the highest 
growth rates for all platform types. Unit shipments are forecast to grow at a 
21.1 percent CAGR to 14,530 units in 1992. Revenue is expected to grow at a 
12.9 percent CAGR to $684 million in 1992. That year, technical workstations 
will represent 73.0 percent of total revenue and 52.0 percent of total shipments. 

• Host-dependent workstation shipments were 1,969 units, representing 
12.0 percent of total unit shipments. However, host-dependent revenue was 
$221 million, representing 31.0 percent of the total PCB layout market. 

• Host-dependent revenue and shipments are expected to have the slowest growth 
rates for all platform types. Unit shipments are forecast to decline, at a CAGR 
of 18.2 percent, to 720 units in 1992. Revenue is also expected to decline, at a 
CAGR of 16.6 percent, to $89 million in 1992. Host-dependent systems in 1992 
will represent 10.0 percent of total revenue and 3.0 percent of total shipments. 

• Personal computer shipments were 8,775 units, representing 54.0 percent of 
total workstation shipments. Revenue was only $129 million, representing 
18.0 percent of the total PCB layout market. 

• Personal computer revenue and shipments are expected to have moderate 
growth rates. Unit shipments are forecast to have a 7.4 percent CAGR, 
increasing to 12,530 units in 1992. Revenue is expected to have a 4.1 percent 
CAGR, growing to $158 million in 1992. That year, personal computers will 
represent 17.0 percent of total revenue and 45.0 percent of total shipments. 

• Dataquest believes that this shift toward the technical workstation and away 
from the personal computer and host-dependent systems reflects the following 
major trends: 

— The increasing CPU power of the technical workstation 
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— The demand for 32-bit applications over 16-bit tools 

— The declining price of technical workstations 

Taken together, these factors tend to limit personal computers to dociimentation and 
design entry tasks, Mid host-dependent systems to network server roles. 
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Figure 4.4-5 
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Figure 4.4-<i 
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Table 4.4-4 

PCB Layout Worldvvide Forecast by Platform 
(Millions of Dollars. Actual Units) 

1987 1988 1989 1990 1991 1992 CAGR 

Total Market 

Revenue 

Systeos 

Workstations 

Technical Uorkstati 

Revenue 

Systena 

Workstations 

Host-Oependent 

Revenue 

System 

Workstations 

Personel Coetputer 

Revenue 

Systena 

Workstations 

722 
14,940 

16,315 

on 
372 

5,571 

5,571 

221 
593 

1,969 

129 
8,775 

8,775 

795 
18,740 

19,700 

451 
7.200 

7,200 

185 
560 

1,530 

159 
10,970 

10,970 

860 
21,450 

22,130 

525 
8,750 

8,750 

165 
570 

1.250 

170 
12,130 

12,130 

914 
23,630 

24.060 

592 
10,430 

10,430 

149 
600 

1,030 

174 
12,600 

12.600 

9S 
25,530 

25,860 

641 
12.300 

12.300 

114 
540 
860 

170 
12,690 

12,690 

930 
27,560 

27,790 

684 
14,530 

14,530 

89 
500 
720 

158 
12,530 

12,530 

5.2X 
13. OX 

11.2X 

12.9X 

21. IX 

21. IX 

•16.6X 

•3.4X 

-18.2X 

4.IX 

7.4X 

7.4X 

Source: Dataquest 
July 1988 
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Table 4.4-5 

PCB Layout Worldwide Forecast by Platform 
(Percentage of Total) 

1987 1^8 1^9 1990 1991 1992 

Technical Workstation 
Ravenua 
Systems 
Workstations 

Host-Oapandant 
Ravanua 
Systana 
workstations 

Personal Coiqputer 
Ravanua 
Systems 
Workstations 

52X 
37X 
34X 

31X 
4X 
12X 

18X 
59X 
54X 

57X 

zax 
in 

zs% 
IX 

m 

zax 
59X 
56X 

61% 
41X 
40X 

19X 
3X 
6X 

20X 
57X 
55X 

65X 
44X 
43X 

16X 
3X 
4X 

19X 
S3X 
52X 

69X 
48X 

4ax 

12X 
2X 
3X 

18X 
SOX 
49X 

73X 
53X 
52X 

10X 
2X 
3X 

17X 
45X 
45X 

Source: Dataquest 
July 1988 
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AVERAGE PRICE PER SEAT 

This section presents Dataquest's forecast and analysis for the average price per 
seat by platform for the PCB layout market, as illustrated in Figure 4.4-7 and 
Table 4.4-6. These data are summarized as follows: 

• For all PCB layout product types worldwide, the average price per seat (APPS) 
was $29,400 in 1987. It is forecast to decline at a CAGR of 8.6 percent, to 
$18,700 in 1992. 

• The technical workstation APPS was $46,500 in 1987. It is forecast to have the 
sharpest decline, at a CAGR of 10.0 percent, to $27,500 in 1992. 

• The host-dependent APPS was $85,600 in 1987. It is forecast to rise steadily at a 
CAGR of 4.2 percent to $105,400 in 1992. 

• The personal computer APPS was $5,900 in 1987 and is forecast to decline at a 
CAGR of 9.9 percent to $3,500 in 1992. 

• Dataquest believes that these price declines will be driven by steady price 
erosion in both hardware and software. Basic applications such as manual 
editing have already dropped below the $1,000 price point, and, given fixed 
functionality, prices can only continue to fall. Prices can be held upward only by 
increases in product functionality or performance. 
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4.4 PCB Layout Forecasts 

Figure 4.4-7 

PCB Layout Worldwide Average Price per Seat by Platform 
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4.4 PCB Layout Forecasts 

Table 4.4-6 

PCB Layout Worldwide Average Price 
Per Seat Forecast by Platform 

(Thousands of Dollars) 

1987 1988 1989 1990 1991 1992 CAGR 

Turnkey & Hardware-Only 
Technical Workstation 

Host.Dependent 

Personal Coiqxjter 

All Platform 

Turnkey 
Technical Workstation 

Host.Dependent 

Personal Conpgter 

All Platform 

Harduare'Only 

Technical Workstation 

Host'Dependent 

Personal Computer 
All Platform 

46.5 
85.6 
5.9 
29.4 

54.2 

82.6 

18.3 

53.0 

22.8 

91.9 

3.8 
12.5 

42.2 

93.4 

5.4 
25.7 

50.4 

80.4 

16.9 

47.3 

20.7 

115.0 

3.5 
11.7 

38.7 

102.9 

5.0 
23.8 

47.8 

76.9 

15.8 
43.9 

18.7 

141.4 

3.2 
11.5 

35.1 
116.5 
4.4 
22.5 

44.9 

71.6 

15.0 

41.3 

16.8 

181.0 

2.9 
11.3 

31.3 

110.3 
3.9 

20.5 

42.0 

65.7 

14.8 
39.1 

14.8 
160.0 

2.6 
10.1 

27.5 
105.4 

3.5 
18.7 

38.9 

60.2 

14.8 

36.5 

13.1 
141.1 

2.3 
9.2 

Source: 

•10.OX 

4.2X 
-9.9X 

.8.6X 

.6.4X 

.6. IX 

•4.2X 
-7.2X 

-10.5X 

9.0X 

-9.6X 

.5.9X 

Dataquest 

July 1988 
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4.4 PCB Layout Forecasts 

REVENUE SOXJRCES 

This section presents Dataquest's forecast and analysis for the total PCB layout 
market segmented by revenue source for each platform, as illustrated in Figure 4.4-8 
and Tables 4.4-7 and 4.4-8. These data are summarized as follows: 

• Iferdware revenue was approximately $361 million in 1987, or roughly 
50.0 percent of the total PCB revenue, ffardware revenue overall will have a 
CAGR of only 1.7 percent through 1992, amounting to $392 million, or only 
42.0 percent of the total 1992 revenue. 

• Software and service revenue is forecast to have the sfrongest growth. In 1987, 
revenue for software and service was $261 million and $101 million, 
respectively. Software revenue is expected to grow to 9.9 percent CAGR, to 
$449 million in 1992, while sersdce revenue will increase at 3.4 percent CAGR, 
to $119 million. 

• Dataquest believes that the growth of service and software revenue reflect the 
steady maturation of the PCB market. Not only are hardware prices falling, but 
large installed customer bases also require increasing levels of support, training, 
and service. Moreover, as penetration increases, the demand for more hardware 
declines while the demand to add more software to the same system starts to 
rise. 
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4.4 PCB Layout Forecasts 

Figure 4.4-8 

PCB Layout Worldwide Revenue Sources 
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4.4 PCB Layout Forecasts 

Table 4.4-7 

PCB Layout Worldwide Forecast by Revenue Source 
(Millions of Dollars) 

1987 1988 19W 1990 1991 1992 CACR 

All Platform 

Hardware 

SoftMara 

Service 

Total 

Technical Uorlcstatlon 

Mardwre 

Software 

tervice 

Total 

Host'Dependent 

Hardware 

Software 

Service 

Total 

Personal Co^xiter 

Hardware 

Software 

Service 

Total 

361 
261 
101 
722 

17B 
141 
54 
372 

140 
44 
36 
221 

43 
76 
10 
129 

398 
293 
104 
795 

222 
164 

a 
451 

128 
31 
26 
185 

48 
98 
13 
159 

413 
336 
111 
860 

247 

as 
75 
525 

118 
26 
22 
165 

49 
107 
14 
170 

422 
376 
117 
914 

265 
243 
83 
592 

111 
19 
19 
149 

46 
114 
15 
174 

406 
400 
118 
925 

276 
275 
90 
641 

89 
11 
14 
114 

41 
114 
15 
170 

392 
419 
119 
930 

283 
305 
95 
684 

72 
7 
10 
89 

37 
108 
14 
158 

Source: 

1.7X 

9.9X 
3.4X 

S.2X 

9.8X 

16.7X 

12.IX 
12.9X 

-12.5X 

-31.3X 
.22.5X 

•16.6X 

-3.IX 

7.3X 

5.7X 

4. IX 

Oataquest 

July 1^8 
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4.4 PCB Layout Forecasts 

Table 4.4-8 

PCB Layout Worldwide Forecast by Revenue Source 
(Percentage of Total) 

1987 1988 1989 1990 1991 1992 

*- ̂  y\ ti^^-v.^^ 

All Platfonn 

Hardware 
Software 

Service 

Total 

Technical Uorkstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 
Hardkwre 

Software 

Service 

Total 

Personal Computer 

Hardware 

Software 

Service 

Total 

L^f-^-^ 

c h^' 

50X 
36X 
14X 

100X 

«n 
38X 

ux 
100X 

63X 
20X 
16X 

100X 

33X 
59X 
SX 

100X 

SOX 
37X 
13X 

100X 

49X 
36X 
HX 

100X 

69X 
17X 
14X 

100X 

30X 
61X 
8X 

100X 

48X 
39X 
13X 

100X 

47X 
39X 
UX 

100X 

71X 
16X 
13X 

100X 

29X 

ax 
8X 

1(X)X 

46X 
41X 
13X 

100X 

4SX 
41X 
14X 

100X 

75X 
13X 
12X 

100X 

26X 
65X 

m 
100X 

44X 
43X 
13X 

100X 

43X 
43X 
14X 

100X 

78X 
10X 
12X 

100X 

24X 
67X 
9X 

100X 

42X 
45X 
13X 

100X 

41X 
45X 
14X 

1Q0X 

SIX 
8X 
11X 

100X 

23X 
68X 
9X 

100X 

Source: Dataquest 

July 1988 
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4.4 PCB Layout Forecasts 

DISTRIBUTION CHANNELS 

This section presents Dataquest's forecast and analysis for turnkey versus 
unbundled sales for the PCB market, as illustrated in Figure 4.4-9 and Tables 4.4-9 
and 4.4-10. These data are summarized as follows: 

• Turnkey hardware and software revenue is forecast to stay flat from 
$362 million in 1987 to $353 million in 1992, but it will drop from 58 percent of 
the total market to 43 percent of the market by 1992. 

• Unbundled hardware and software revenue is forecast to grow at a 12.0 percent 
CAGR, from $260 million in 1987 to $459 million in 1992. It will grow from 
42.0 percent of total revenue to 57 percent. 

• Dataquest believes that this shift reflects a fundamental change in the buying 
practices of all customers, large and small. Hardware is increasingly purchased 
separately from software. For large corporations, this means purchasing 
workstations directly from the manufacturer and then assembling a software 
solution. For the small company, it means purchasing a personal computer and 
then buying software through a discount chain or mail order company. 
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4.4 PCB Layout Forecasts 

Figure 4.4-9 

PCB Layout—Turnkey versus Unbundled 
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4.4 PCB Layout Forecasts 

Table 4.4-9 

PCB Layout Worldwide Forecast 
Turnkey venus Unbundled 

(Millions of Dollars, Actual Units) 

1987 1988 1989 1990 1991 1992 CA» 

Total Harduar* and 

Softuara Revenue 

Turnkey 

Unbundled 

Total 

Harduara Revenue 

ffMvkmf 
Unbundled 

Total 

Software Revenue 

Turrfkey 

Unbundled 

Total 

Worlcatatlon Shipments 

Turnkey 

Unbundled 

Total 

362 
260 
^2 

243 
118 
361 

119 
142 
261 

6,^2 

9,4« 

16,315 

366 
32S 
691 

^8 
140 
398 

108 
185 
293 

7,740 

11,9M 
19,700 

371 
379 
749 

257 
156 
413 

114 
222 
336 

8,440 

13,700 

22,130 

372 
426 
798 

2S2 
170 
422 

120 
ZS6 
376 

9,0(K) 

15,070 

24,060 

364 
443 
807 

240 
166 
406 

124 
276 
400 

9,320 

16,530 

25.860 

353 
459 
811 

225 
167 
392 

128 
291 
419 

9,650 

18,140 

27,790 

Source: 

..5X 

12.OX 
S.5X 

-1.SX 

7.2X 

1.7X 

1.5X 

15.4X 

9.9X 

7.2X 

13.8X 

11.2X 

Oataquest 

July 1988 

CCIS EDA 
0000785 
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4.4 PCB Layout Forecasts 

Table 4.4-10 

PCB Layout Worldwide Forecast 
Turnkey versus Unbundled 

(Percentage of Total) 

1987 1M8 1989 1990 1991 1992 
Total Hardware and 
Softwara RaveniM 

Tumkay 
Unbundled 

Total 

Harduara Rev«iua 

Turnkey 

Unbundled 

Total 

Software Revenue 

Turnkey 

Unbundled 

Total 

Workstation Shipments > 

Turnkey 

Unbundled 

Total 

Mmmm 

S8X 
iZX 
100X 

67X 
33X 
100X 

45X 
55X 
100X 

42X 
58X 
100X 

a n a 

53X 
47% 
100X 

65X 
3SX 
100X 

37X 

ax 
100X 

39X 
61X 
100X 

aasa 

-
49X 
SIX 
100X 

62X 
38X 
100X 

34X 
66X 
100X 

38X 
62X 
100X 

aaaa 

47X 
53X 
100X 

MX 
40X 

Km 

32X 
68X 
1(»X 

37X 
63X 
1IM» 

aaaa 

4SX 
S5X 
100X 

59X 
41X 
100X 

31X 
69X 
100X 

36X 
64X 
100X 

aaaa 

43X 
57X 
100X 

57X 
43X 
100X 

31X 
69X 
100X 

35X 
65X 
100X 

Source: Oataquest 

July 1988 
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4.5 PCB Layout Market Shares 

Figures 4.5-1 through 4.5-4 and Table 4.5-1 present Dataquest's analysis of the PCB 
layout market share measured in total revenue, hardware and software revenue, and 
workstation shipments, as follows: 

• Racal-Redac remains on top of the PCB layout market, with $76.4 million in 
total revenue and 10.6 percent market share. 

— Racal-Redac is also the leading software supplier, with a 22.1 percent 
share, outdistancing its nearest competitor by more than a factor of three. 

— Racal-Redac has managed to stay competitive technologically and has 
aggressively pursued software unbundling; although the company still does 
best in the European market, it has made major inroads in the Far East 
and North America. 

• Scientific Calculations, anotiier old-line supplier, has maintained its position as 
the second largest vendor, with $51.5 million in sales and a 7.1 percent share; it 
has made the transition to technical workstation- and personal computer-based 
systems as well. 

• Digital Equipment Corporation appears as the third largest supplier, with 
$39.6 million in sales and the number one position in hardware. 

• Cadnetix has made its move up to the number four position in the market, with 
$37.7 million in sales. 

— Cadnetix has developed a strong reputation for its excellence in tech
nology, ease of use, and innovation. 

— The Company has capitalized on this reputation to gain market share. 

• Computervision continues to hold its ground in PCB layout as the fifth largest 
supplier of PCB tools. 

— Computervision, through its strengths in MCAD and its installed base, is 
still a presence in the market. 

— Nevertheless, it still remains to be seen how Prime's acquisition of the 
company will affect its behavior and performance in PCB layout. 

• Zuken, with its strength in the Japanese market, is the sixth largest vendor; 
Zuken continues to maintain its position in spite of strong competition from 
Cadnetix, Mentor Graphics, and Racal-Redac. 
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4.5 PCB Layout Market Shares 

• Hewlett-Packard (HP) has emerged as the seventh largest supplier in PCB, with 
$31.9 million in sales, though still mostly on the hardware side; HP appears to 
be benefiting from its ability to service the customer in every application from 
ECAE through PCB to MC/JD, although its sales in this market are not growing 
as fast as those of some other challengers. 

• IBM, through its personal computer strengths, remains an important player as 
the eighth largest vendor, with $28.7 million in sales; its revenue has been 
declining in this market, however. 

• Calay, after its port to the Sun workstation and its acquisition by a German 
corporation, is the ninth largest vendor in the market, with $27.2 million in 
sales; its total sales are down slightly from the previous year, and it is losing 
market share. 

• Mentor Graphics was tenth in the market in total revenue for 1987, with 
$24.2 million and 3.3 percent market share. 

— Although Mentor Graphics is heavily committed to this market, it does not 
dominate the market the way it does ECAE. 

— The company has created a special sales force, and it is determined to 
market electromechanical design. 

• Sharp Systems is eleventh in the market, with $16.3 million in sales resulting 
from its position in Japan, although its revenue is down from the previous year. 

• NEC, the fourteenth vendor in the market, gained market share, however. 

• Personal CAD Systems (PCAD), the twelfth vendor in the market, with 
$15.6 million in sales, deserves special mention for its performance and 
strategy in the personal computer-based market. 

— PCAD is the only EDA vendor to have made a significant commitment to a 
dealer representative sales force. 

— The company has used this strategy very effectively to become a leader in 
the personal computer market serving smaller PCB layout customers with 
complete solutions. 
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4.5 PCB Layout Market Shares 

Figure 4.5-1 

PCB Layout 1987 Worldwide Market Share 
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4.5 PCB Layout Market Shares 

Figure 4.5-2 

PCB Layout 1987 Worldwide Market Share 
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4.5 PCB Layout Market Shares 

Figure 4.5-3 

PCB Layout 1987 Worldwide Market Share 
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4.5 PCB Layout Market Shares 

Figure 4.S-4 

PCB Layout 1987 Worldwide Market Share 
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4.5 FOB Layout Market Shares 

Table 4.5-1 

FOB Layout 1987 Worldwide Market Share 
(Millions of Dollars. Actual Units) 

CoRipany 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

Re>»nue Revenue Revenue Shipped 

Racal-Redac 

Scientific Calculations 

Digital 

Cadnetix 

Coniputervision 

Zuken 

Hewlett-Packard 

IBM 

Gal ay 

Mentor 

•: Sharp System Products 

Personal CAD Systems 

NEC 

Fujitsu 

Sun. 

Compaq 

Hitachi 

Apollo 

Daisy 

^/ Asahi Optical (No OEM) 

Applicon 

Valid 

Autodesk 

Calffla 

"̂ Z Toshiba (Mo OEM) 

Intergraph 

Control Data 

•̂̂  / Hitachi Zosen 

Apple Computer 

CADAM 

X' Mitsubishi Electric 

1 Futurenet 

76.4 

51.5 

39.6 

37.7 

37.0 

36.2 

31.9 

28.7 

27.2 

24.2 

16.3 

15.6 

15.4 

14.2 

14.1 

13.6 

12.4 

11.3 

10.2 

10.0 

9.5 

8.9 

8.1 

7.5 

7.2 

6.4 

5.3 

4.4 

4.4 

4.2 

3.5 

3.2 

8.0 

16.8 

34.0 

17.9 

13.5 

19.0 

19.6 

21.9 

17.1 

11.4 

6.8 

.0 

7.6 

10.2 

12.5 

13.6 

8.0 

10.2 

2.6 

7.4 

3.9 

3.2 

.0 

3.6 

5.5 

4.0 

3.0 

1.6 

4.4 

.0 

2.2 

.0 

57.8 

17.3 

.0 

15.4 

13.3 

12.5 

9.8 

3.3 

8.1 

9.0 

7.9 

13.6 

6.2 

2.6 

.0 

.0 

3.3 

.0 

5.4 

1.6 

2.7 

3.5 

8.1 

2.2 

1.0 

1.2 

1.1 

2.4 

.0 

3.8 

1.0 

2.8 

167 

154 

178 

644 

325 

287 

1,598 

1,563 

230 

366 

85 

0 

160 

200 

585 

3,820 

221 

440 

77 

55 

200 

76 

0 

81 

84 

56 

370 

29 

1,580 

0 

43 

0 

10.6% 

7.U 

5.5% 

5.2% 

5.1% 

5.0% 

4.4% 

4.0% 

S.ffiC 

3.3% 

2.2% 

2.2% 

2.1% 

2.0% 

2.0% 

1.9% 

1.7% 

1.6% 

1.4% 

1.4% 

1.3% 

1.2% 

1.1% 

1.0% 

1.0% 

.9% 

.7% 

.6% 

.6% 

.6% 

.5% 

.4% 

2.2% 

4.7% 

9.4% 

5.0% 

3.8% 

5.3% 

5.4% 

6.1% 

4.8% 

3.1% 

1.9% 

.0% 

2.1% 

2.8% 

3.5% 

3.8% 

2.2% 

2.8% 

.7% 

2.1% 

1.1% 

.9% 

.0% 

1.0% 

1.5% 

1.1% 

.8% 

.4% 

1.2% 

.0% 

.6% 

.0% 

22.1% 

6.6% 

.0% 

5.9% 

5.1% 

4.8% 

3.7% 

1.3% 

3.1% 

3.5% 

3.0% 

5.2% 

2.4% 

1.0% 

.0% 

.0% 

1.2% 

.0% 

2.1% 

.6% 

1.0% 

1.3% 

3.1% 

.9% 

.4% 

.5% 

.4% 

.9% 

.0% 

1.5% 

.4% 

1.1% 

1.0% 

.9% 

1.1% 

3.9% 

2.0% 

1.8% 

9.8% 

9.6% 

1.4% 

2.2% 

.5% 

.0% 

1.0% 

1.2% 

3.6% 

23.4% 

1.4% 

2.7% 

,5% 
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1.2% 
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4.5 PCB Layout Market Shares 

Table 4.5-1 (Continued) 

PCB Layout 1987 Worldwide Market Share 
(Millions of Dollars, Actual Units) 

Company 

sssssss 

Tektronix 

Silvar-Lisco 

ICL 

ECAD 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

Ota I 

ivenue 
Esssas 

1.5 

.9 

.8 

.3 

123,0 

722.5 

428.3 

154.0 

140.2 

128.9 

593.7 

Hardware Software 

Reveiuie 
3 S S 3 S S S 

.7 

.0 

.6 

.0 

69.8 

360.7 

231.4 

87 .1 

42.2 

117.9 

242.8 

ReverMje 
sssssss 

.6 

. 9 

.2 

.3 

42.5 

261.1 

129.9 

50.1 

81.1 

.2 

260.9 

Ukstns 

Shipped 
3 S S S S S S 

20 

0 

19 

0 

2,603 

16,315 

13,769 

1,894 

652 

9,493 
6,822 

Total 

Revenue 
ssssass 

.2% 

. 1 % 

. 1 % 

.0% 

17.0% 

100.OX 

59.3X 

21.3% 

19.4% 

17.8% 

82.2% 

- Market Share • 

Hardware Software 
Revenue 
==sssss 

.2% 

.0% 

.2% 

.0% 

19.3% 

100.0% 

64.2% 

24.1% 

11.7% 

32.7% 

67.3% 

Revenue 
==ssss= 

.2% 

.3% 

. 1 % 

. 1 % 

16.3% 

100.0% 

49.7% 

19.2% 

31.0% 

. 1 % 

99.9% 

Ukstns 

Shipped 

======= 
. 1 % 

.0% 

. 1 % 

.0% 

16.0% 

100.0% 

84.4% 

11.6% 

4.0% 

58.2% 

41.8% 

Source: Dataquest 

July 1988 
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Forecast Data Base Introduction 

STRUCTURE OF THE FORECAST DATA BASE 

For these research notebooks, the forecast data base is structured in three parts. 
Each part is found in one of tiie following appendices: 

• History and Forecast—Five years each of history and forecasts, segmented by 
application, region, and platform 

• Market Share—Data for all companies with total company CAD/CAM revenue 
of $15 million or more, segmented by application, region, and platform 

• Company History—Five years of history for all companies with CAD/CAM 
revenue of $15 million or more, segmented by application 

Each applications binder contains its own Appendix A and Appendix B. Appendix 
C, for all companies and all applications, is found only in the Industry Overview 
notebook. 

Information in the forecast data base appendices is presented in table format only. 
These data are intended to cover all possible market segmentation. Please refer to the 
applications modules, Industry Overview, and each relevant segment for Dataquest's 
analysis and interpretation of the data. 

Definitions of forecasting terms can be found in the glossary located behind the 
Glossary tab. A list of companies and countries contained in the data base and a 
description of forecasting methodology can be found in the section entitled "Introduction 
to the Service" that appears in each binder. 

The forecast data base hierarchy is reflected in each of the reports. The History and 
Forecast and Market Share appendices are organized as follows: 

• Application—All, mechanical, facilities design, mapping, electronic design 
automation, electronic CAE, IC layout, and PCB layout by 

— Region—Worldwide, North America, Europe, Far East, and Rest of World 
by 

• Platform—All, technical workstation, host-dependent, and personal 
computer 

DOUBLE COUNTING 

Dataquest takes great care to avoid double counting company revenue and shipment 
data in our estimates for the total market. To avoid this, we collect information on 
vendors' total C/UD/CAM revenue as well as OEM revenue, or revenue derived from 
sales to another CAD/CAM company for its resale. OEM revenue is then subtracted 
from total company revenue to count just end-user sales. 

CCIS EDA © 1988 Dataquest Incorporated July I-
0001258 



Forecast Data Base Introduction 

We do, however, distinguish between distributors such as those companies that 
provide a sales service for a CAD/CAM vendor's product and true OEMs. In most cases, 
the distributors in our data base are Japanese companies that sell, install, and/or service 
CAD/CAM. products for a vendor based outside of Japan. The following guideline and 
examples illustrate our definitions and how we avoid double counting. 

• Computer manufacturers—We collect and count only revenue direct to end 
users, either turnkey or hardware only. For example, we report $110 million for 
Sun Microsystems, which is 50 percent of that company's total CAD/C/^M 
revenue. The unreported $110 million is from sales to OEtA customers. 

• Software vendors—We collect total C/VD/CAM sales, then subtract any reported 
OEM revenue. For example, CADAM reported $53 million in total CAD/C/^M 
revenue, of which $17 million was through OEM channels. To arrive at 
CADAM* s end-user sales of $36 million, the amount we use to calculate market 
share, we subtracted $17 million from $53 million. 

• Distributors—Seiko Instruments, based in Japan, reported $89.5 million in 
CAD/CAM sales. Seiko is a distributor for Daisy Systems and McDonnell 
Douglas, as well as a vendor of its own proprietary products. Only the portion of 
Seiko's revenue that is derived from its own products is included in the total 
market calculation, even though we show all of Seiko's revenue in the Asian 
segment market share tables. 

REPORTING CHANGES FROM 1986 TO 1987 

In order to best serve our clients' needs, we continue to expand the scope of how we 
report on the CAD/CAM market. For the current reports, dated July 1988, the changes 
noted in the following subsections have been made. 

Integrated Worldwide Data Base 

Since 1985, Dataquest has been collecting sales information on seven European 
regions and Japan. In addition, in 1988, we have collected information on five other 
Asian regions for the first time. We included all regional data in the CAD/CAM data 
base, thus achieving a truly integrated, worldwide data base. Data on individual 
European and Asian countries are available in the respective CCIS segments. 

Turnkey and Unbundled Forecasts 

Because of the pronounced trend toward users purchasing CAD/CAM products 
directly from the original suppliers, thus bypassing the turnkey channel, we expanded 
the level at which we forecast. Dataquest now forecasts the unbundled and turnkey 
channels individually, giving more clarification and analysis to each. 

1988 Dataquest Incorporated July CCIS EDA 
0001258 



Forecast Data Base Introduction 

PC-Based CADICAM Software Companies 

To best analyze and report on tiie trends of the personal CAD market, we have 
expanded our data collection to include revenue information from 35 additional 
companies participating in this segment. Most of these companies have revenue of 
significantly less than $15 million; for the CQS application and regional segments, they 
are included in the "Other" category. Refer to the personal CAD segment binder for 
complete information on all of the companies participating in the PC market. 

PC Software Units 

For the first time, Dataquest's CCIS is reporting software units sold; we include this 
measure in our market share estimates. Because of the high need for unit information in 
the PC CAD segment, this information is available first and only in our personal CAD 
segment binder. 

Installed Base Versus Workstations Shipped to Date 

We have developed a retirement model tiiat takes into account platform and year 
sold to calculate installed base. The retirement model, in tandem with our forecast by 
platform, provides clients with product life cycle analysis and data. We differentiate 
between installed base and workstations shipped to date in such a way that the latter is 
shown only on a company basis and installed base is calculated only at the aggregate 
market level. 

More Information in the History and Forecast Tables 

Three new line items are included in the History and Forecast Appendix: Turnkey 
versus hardware-only average system price, total hardware revenue, and bundled versus 
unbundled software revenue. So that clients can better understand the turnkey versus 
unbundled channels, and because we now forecast at this level, we distinguish system 
pricing and software revenue based on point of sale. For convenience, the sum of CPU, 
workstation, and peripheral revenue is shown in the hardware revenue line. 

OCXS EDA © 1988 Dataquest Incorporated July 
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Appendix A—Forecast 

INTRODUCTION 

The following history and forecast tables present Dataquest's 10-year CAD/CAM 
market window. The tables contained in this section represent our estimates for the 
years 1983 through 1987 and our forecasts for 1988 through 1992. Each table is a 
consolidation of all the companies contained in our data base model for each applicable 
segment. 

Please refer to the section entitled "Introduction to the Service" for a complete list 
of companies, forecasting methodologies, and caveats. Forecasting terms and definitions 
can be found behind the Glossary tab. 

This chapter is structured as follows: 

• Application by 

— Region by 

• Platform 

CCIS EDA © 1988 Dataquest Incorporated July A-1 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

1 

History and Forecast 

Electronic Design Automation 

Worldwide 

All Platforms 

vo 
00 
00 

1 

i 
A 

a 
<-• 

e. 

1983 

UNIT SHIPMENT DATA (Workstation Shipments) 

] CPU Shipments 2,396 

I Workstation Shipments 4,025 

TcPlTTnstalled Base' 2,436 

iWorkstation Installed Base 4,698 

AVERAGE SYSTEM PRICE DATA 

Turnkey ASP 

Hardware-Only ASP 

(Thousands of Dollars) 

159.9 

343.6 

1984 

==== 

11,607 

13,620 

11,005 

14,574 

rs) 

104.7 

34.5 

1985 

==== 

21,979 

23,905 

31,471 

36,728 

97.9 

28.2 

1986 

==== 

34,889 

37,506 

62,269 

69,152 

76.9 

19.5 

1987 

==== 

48,339 

50,369 

110.036 

117,950 

50.8 

14.6 

1988 

==== 

59,400 

60,800 

166,840 

174,770 

45.3 

12.4 

1989 

==r= 

69,170 

70,210 

228,700 

236,050 

41.8 

10.9 

1990 

=r== 

76,860 

77,610 

290,300 

296,430 

39.1 

9.9 

1991 

= = = = 

83,320 

83,930 

348,110 

352,370 

37.1 

9.1 

1992 

===== 

88,780 

89,210 

399,730 

401,640 

34.3 

8.5 

CAGR CAGR 

83-87 87-92 

===== ===== 

112% 13% 

88% 12% 

159% 29% 

124% 28% 

-25% -8% 

-55% -10% 

REVENUE DATA (HiUions of 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Softuare Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Dollars) 

Increase over I^rtor Year 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

60 

509 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

87 

849 

67% 

924 

434 

290 

200 

401 

309 

92 

134 

1,484 

75% 

1,044 

478 

389 

177 

550 

315 

235 

186 

1,791 

21% 

1,000 

452 

359 

188 

721 

280 

442 

260 

1,982 

11% 

1,091 

491 

429 

172 

797 

245 

552 

282 

2,170 

10% 

1,112 

506 

450 

156 

909 

257 

652 

301 

2,322 

7% 

1.118 

513 

462 

143 

1,014 

270 

743 

318 

2,450 

6% 

1,098 

503 

461 

134 

1.095 

283 

812 

327 

2,521 

3% 

1,061 

488 

449 

125 

1,165 

292 

873 

336 

2,563 

2% 

Source: 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

44% 

40% 

1% 

2% 

5% 

-8% 

10% 

1% 

15% 

5% 

5% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

History and Forecast 

Electronic Design Automation 

Worldwide 
Technical Workstation 

@ 

^0 
00 
CO 

D 

•S 
A 
y! 
3 o o 

A 

a 
<-H 

a 

UNIT SHIPMENT DATA (Uorlcstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

r=== 

pments) 

1,683 

1,683 

1,293 

1,293 

1984 

===r 

5,072 

5.159 

4,891 

4,891 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Periptiersl Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

lIvrease over Prior Year 

59.8 

40.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8 

106 

NA 

55.6 

31.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

18 

286 

171% 

1985 

=r== 

8,827 

8,827 

12,717 

12,717 

82.3 

28.6 

365 

130 

130 

105 

242 

224 

18 

69 

701 

146% 

1986 

==== 

13,029 

13,029 

24,126 

24,126 

74.1 

24.7 

492 

200 

200 

93 

301 

221 

80 

91 

894 

27% 

1987 

==== 

19,328 

19,328 

43,279 

43,279 

47.1 

22.8 

511 

204 

204 

103 

449 

221 

228 

158 

1,118 

25% 

1988 

==== 

24,580 

24,580 

67,190 

67,190 

43.6 

20.6 

641 

277 

277 

88 

514 

198 

316 

194 

1,350 

21% 

1989 

==== 

30,030 

30,030 

95,330 

95,330 

40.7 

18.7 

709 

310 

310 

89 

620 

218 

402 

223 

1,551 

15% 

1990 

===r 

35.860 

35.860 

127.050 

127.050 

37.9 

16.7 

760 

336 

336 

88 

728 

236 

492 

248 

1.736 

12% 

1991 

==== 

42.370 

42,370 

161,900 

161,900 

35.3 

14.8 

793 

354 

354 

85 

829 

252 

577 

267 

1,888 

9% 

1992 

r=== 

49.190 

49.190 

199.050 

199,050 

32.7 

13.0 

802 

359 

359 

83 

929 

265 

664 

279 

2,010 

6% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

84% 

84% 

141% 

141% 

-6% 

-13% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

112% 

80% 

===== 

21% 

21% 

36% 

36% 

•7% 

-11% 

9% 

12% 

12% 

-4% 

16% 

4% 

24% 

12% 

12% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

History and Forecast 

Electronic Design Automation 

Uorldwide 

Host-Dependent 

@ 

oo 
00 

d 

•s 
<» 

9 
o 
o 

A 

a 
<-• 

a 
«< 

UNIT SHIPMENT DATA (Workstation Shi 

CPU shipments 

Uorlcstation Shipments 

CPU Installed Base 

Uorlcstation Installed Base 

1983 

==== 

pments) 

713 

2,342 

1,144 

3.405 

1984 

==== 

1,017 

2,943 

1,719 

5,288 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Mil I tons of Dollars) 

Hardware Revenue 

CPU Revertue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

464.4 

559.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

52 

403 

NA 

455.0 

387.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

68 

505 

25% 

1985 

==== 

1,326 

3,251 

2,843 

8,099 

384.2 

354.1 

441 

251 

106 

84 

90 

52 

38 

62 

591 

17% 

1986 

==== 

1,430 

4,047 

4,031 

10,915 

521.4 

248.1 

418 

219 

130 

69 

111 

52 

59 

75 

604 

2% 

1987 

==== 

1,636 

3,666 

5,668 

13,581 

282.4 

216.1 

360 

188 

95 

77 

103 

39 

64 

78 

542 

-10% 

1988 

==== 

1,460 

2,860 

7,130 

15,060 

278.6 

198.4 

307 

145 

83 

79 

79 

28 

51 

60 

445 

-18% 

1989 

==== 

1,300 

2,350 

8,430 

15,790 

285.5 

180.8 

256 

124 

68 

63 

71 

24 

47 

49 

375 

-16% 

1990 

==== 

1,230 

1,980 

9,660 

15,790 

270.2 

164.4 

219 

109 

58 

52 

62 

22 

40 

40 

322 

-14% 

1991 

==== 

1,150 

1,750 

10.810 

15,070 

248.1 

144.9 

181 

89 

47 

45 

52 

21 

31 

33 

265 

-18% 

1992 

===-

1,100 

1,530 

11,910 

13,820 

228.2 

127.2 

152 

77 

37 

38 

45 

19 

26 

33 

229 

-14% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

23% 

12% 

49% 

41% 

-12% 

-21% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11% 

8% 

. — _ 

-8% 

-16% 

16% 

0% 

-4% 

-10% 

-16% 

-16% 

-17% 

-13% 

-15% 

-13% 

-17% 

-16% 

-16% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

History and Forecast 

Electronic Design Automation 

Worldwide 

Personal Computer 

@ 

VO 
00 
00 

I 
9 
o o 

» a 

1983 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU Shipments 0 

Workstation Shipments 0 

CPU Installed Base 0 

Workstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP .0 

Hardware-Only ASP .0 

REVENUE DATA (HillIons of Dollars) 
Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue MA 

Bundled NA 

unbundled NA 

Service Revenue 0 

Total Revenue 0 

Increase over Prior Year NA 

1984 

= = = = 

5,518 

5,518 

4,396 

4,396 

S) 

34.1 

10.3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

59 

NA 

1985 

== = = 

11,826 

11,826 

15,911 

15,911 

36.3 

8.9 

118 

53 

53 

11 

69 

32 

36 

3 

191 

226% 

1986 

= = = = 

20,430 

20,430 

34,111 

34,111 

29.6 

4.4 

134 

59 

59 

15 

138 

42 

96 

20 

293 

53% 

1987 

= = = = 

27,375 

27,375 

61,090 

61,090 

14.4 

4.3 

129 

60 

60 

9 

169 

19 

149 

24 

322 

10% 

1988 

==== 

33,350 

33,350 

92,530 

92,530 

13.6 

3.9 

143 

69 

69 

5 

204 

19 

185 

28 

375 

17% 

1989 

==== 

37,840 

37,840 

124,930 

124,930 

12.6 

3.6 

148 

72 

72 
4 

218 

15 

203 

29 

395 

5% 

1990 

==== 

39,770 

39,770 

153.580 

153,580 

12.7 

3.3 

140 

68 

68 

3 

224 

13 

211 

29 

393 

-1% 

1991 

==== 

39,810 

39,810 

175,410 

175,410 

14.2 

2.9 

125 

61 

61 

4 

215 

10 

205 

28 

367 

-6% 

1992 

==== 

38,490 

38,490 

188,770 

188,770 

14.8 

2.6 

108 

52 

52 

4 

192 

8 

184 

25 

324 

-12% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

7% 

7% 

25% 

25% 

1% 

-10% 

-4% 

-3% 

-3% 

-15% 

3% 

-17% 

4% 

1% 

0% 

Oataquest 

July 1988 
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TABLE NUHBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

History and Forecast 

Electronic Design Automation 

North America 

All Platforms 

o 
I-* 

00 
00 

a 

•s <» 

a 
5* 
o o •a 
o 
-1 
«> 
A 

a 
<-4 e. 

>< 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

pments) 

1,555 

2,570 

2,059 

3,893 

AVERAGE SYSTEM PRICE DATA (Thousands of Doll 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Hillions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

14A.8 

258.3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

35 

287 

NA 

1984 

==== 

8.444 

9,740 

10,504 

13,622 

ars) 

100.3 

25.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

55 

537 

87% 

1985 

==== 

15,288 

16,373 

25,789 

29,909 

86.2 

21.3 

506 

226 

170 

110 

255 

187 

68 

92 

853 

59% 

1986 

=r== 

19,974 

20,949 

45,732 

50,515 

63.8 

16.6 

478 

224 

170 

84 

269 

112 

157 

104 

851 

-0% 

1987 

==== 

27,280 

27,816 

72,448 

77.092 

41.0 

12.0 

442 

194 

161 

87 

309 

76 

233 

119 

870 

2% 

1988 

==== 

33.380 

33.540 

103.540 

107,340 

32.9 

9.9 

429 

201 

171 

57 

353 

76 

277 

119 

901 

4% 

1989 

==== 

38.250 

38,320 

135,830 

138.420 

28.6 

8.7 

421 

201 

176 

43 

394 

74 

319 

123 

937 

4% 

1990 

==== 

41.960 

41,960 

166.550 

167.640 

25.8 

8.1 

416 

200 

178 

38 

436 

74 

362 

129 

980 

5% 

1991 

==== 

44.740 

44.740 

194.190 

193,700 

23.6 

7.5 

404 

195 

174 

35 

468 

72 

396 

132 

1,003 

2% 

1992 

47,100 

47,100 

218.250 

216,310 

21.6 

7.1 

391 

189 

170 

33 

495 

72 

424 

132 

1,019 

2% 

Source 

CAGR CAGR 

83-87 87-92 

105% 

81% 

144% 

111% 

-27% 

-54% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

36% 

32% 

12% 

11% 

25% 

23% 

-12% 

-10% 

-2% 

•1% 

1% 

-18% 

10% 

-1% 

13% 

2% 

3% 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

History and Forecast 

Electronic Design Automation 

North America 

Technical Workstation 

1983 1984 1985 1986 1987 1988 1989 1990 1991 

CAGR CAGR 

1992 83-87 87-92 

UNIT SHIPMENT DATA (Workstation Shipments) 

@ 
H* 
VO 
CO 
CO 

D 
&> 

Ji 
C 
S5 

3 
o 
O 

•3 
o 
1 
V 
r* 
4» 

o. 

CPU Shiptnents 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1,189 

1,189 

1,293 

1,293 

3,579 

3,579 

4,872 

4,872 

AVERAGE SYSTEH PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (HiUions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Rpfor Year 

56.8 

A0.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5 

70 

NA 

56.0 

31.9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

12 

202 

189% 

5,795 

5,795 

10,665 

10,665 

70.8 

27.6 

214 

79 

79 

56 

161 

146 

15 

42 

417 

106% 

7,109 

7,109 

17,743 

17,743 

57.9 

23.3 

226 

92 

92 

42 

147 

90 

58 

55 

428 

3% 

9,823 

9,823 

27,391 

27,391 

35.6 

22.0 

230 

92 

92 

46 

183 

65 

118 

73 

486 

14% 

•• 

12,170 

12,170 

38,920 

38,920 

32.2 

20.0 

258 

113 

113 

32 

229 

71 

158 

87 

573 

18% 

14,430 

14,430 

51,700 

51,700 

29.1 

18.2 

274 

122 

122 

31 

270 

73 

197 

97 

641 

12% 

16,720 

16,720 

65,180 

65,180 

26.3 

16.3 

283 

127 

127 

28 

311 

72 

239 

105 

699 

9% 

19,170 

19,170 

79,220 

79,220 

23.8 

14.4 

285 

130 

130 

25 

353 

72 

282 

111 

749 

7% 

22,200 

22,200 

94,270 

94,270 

21.6 

12.7 

288 

132 

132 

23 

396 

72 

325 

115 

799 

7% 

Source: 

70% 

70% 

115% 

115% 

-11% 

-14% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

97% 

62% 

18% 

18% 

28% 

28% 

-10% 

-10% 

5% 

7% 

7% 

•13% 

17% 

2% 

22% 

9% 

10% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

History and Forecast 

Electronic Design Automation 

North AInerica 

Host-Dependent 

@ 
H-k 

VO 
oo 
oo 

o 
(0 

•g 
ft 

» 
-̂4 3 o o 
•3 o 
1 
9> 

ft 

a 
& 
«< 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Uorkstation Shipments 

CPU Installed Base 

Uorkstation Installed Base 

1983 

ipments) 

366 

1,381 

766 

2,600 

1984 

'-'-'-'-

557 

1,853 

1,323 

4,441 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Uorkstatiofi Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Pffplr Year 

470.4 

640.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

30 

217 

NA 

468.2 

407.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

42 

292 

35% 

1985 

'-'-"" 

691 

1,776 

2,014 

6,134 

390.0 

296.2 

212 

108 

52 

52 

50 

26 

24 

47 

309 

6% 

1986 

'"""-

734 

1,710 

2,749 

7,532 

516.0 

219.8 

195 

104 

51 

39 

52 

11 

41 

40 

286 

-7% 

1987 

==== 

714 

1,250 

3,463 

8,106 

208.4 

197.1 

138 

65 

32 

40 

40 

6 

34 

36 

214 

•25% 

1988 

==== 

510 

670 

3,970 

7,780 

156.0 

179.3 

88 

47 

17 

23 

25 

2 

23 

20 

133 

-38% 

1989 

==== 

370 

440 

4,350 

6,940 

144.5 

162.7 

60 

37 

12 

12 

21 

0 

21 

14 

96 

-28% 

1990 

— 

350 

350 

4,700 

5,790 

.0 

146.9 

51 

32 

10 

9 

16 

0 

16 

12 

79 

-17% 

1991 

~ — 

350 

350 

5,040 

4,550 

.0 

129.6 

45 

29 

8 

8 

12 

0 

12 

9 

66 

-17% 

1992 

340 

340 

5,390 

3,440 

.0 

113.8 

39 

25 

7 

7 

9 

0 

9 

8 

56 

-14% 

Source: 

CAGR CAGR 

83-87 87-92 

. 

18% 

-2% 

46% 

33% 

-18% 

-26% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5% 

-0% 

-14% 

-23% 

9% 

-16% 

-100% 

-10% 

-22% 

-17% 

-27% 

-29% 

-25% 

-100% 

-23% 

-2A 

•23% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

8 
History and Forecast 

Electronic Design Automation 

North AInerica 

Personal Computer 

@ 

<o 
00 
00 

a 

•§ 
n 

D 
o o 

n 

a 

g 

1983 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU Shipments 0 

Workstation Shipments 0 

CPU Installed Base 0 

Workstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 
Turnkey ASP .0 

Hardware-Only ASP .0 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

Unbundled NA 

Service Revenue 0 

Total Revenue 0 

Increase over Prior Year NA 

1984 

===== 

4,308 

4,308 

4,308 

4,308 

s) 

34.1 

9.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

42 

NA 

1985 

==== 

8,802 

8,802 

13,111 

13,111 

32.7 

9.0 

80 

39 

39 

2 

44 

15 

28 

2 

126 

199% 

1986 

==== 

12,130 

12,130 

25,240 

25,240 

20.6 

4.3 

57 

27 

27 

3 

69 

11 

59 

10 

137 

8% 

1987 

==== 

16,742 

16,742 

41,595 

41,595 

19.8 

4.3 

75 

37 

37 

2 

86 

5 

81 

10 

171 

25% 

1988 

==r= 

20,700 

20,700 

60,640 

60,640 

16.3 

3.9 

84 

41 

41 

1 

100 

4 

96 

11 

195 

14% 

1989 

==== 

23,450 

23,450 

79,780 

79,780 

10.4 

3.6 

86 

43 

43 
1 

103 

1 

102 

11 

201 

3% 

1990 

==== 

24,890 

24,890 

96,670 

96,670 

9.4 

3.3 

82 

41 

41 

1 

108 

1 

107 

12 

202 

0% 

1991 

==== 

25.230 

25,230 

109,930 

109,930 

8.5 

2.9 

74 

36 

36 

1 

103 

1 

103 

11 

189 

-6% 

1992 

==== 

24,560 

24,560 

118,590 

118,590 

.0 

2.6 

64 

31 

31 

2 

90 

0 

90 

10 

164 

-13% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

8% 

8% 

23% 

23% 

-100% 

-10% 

-3% 

-3% 

-3% 

5% 

1% 

-100% 

2% 

-0% 

-1% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

History and Forecast 

Electronic Design Automation 

Europe 

All Platforms 

@ 
h-* 

OO 
DO 

a 
01 

•g 
A 

5* 
o 

o •3 o 
» 

a 
•< 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Uorlcstation ShipInents 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

pments) 

686 

1,144 

0 

0 

1984 

'-'-'-'-

1,944 

2,292 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prtw Year 

149.1 

503.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19 

149 

NA 

90.7 

65.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19 

175 

17% 

1985 

==== 

3,515 

3,772 

3,509 

3,766 

109.5 

42.9 

198 

93 

46 

59 

68 

51 

17 

24 

283 

62% 

1986 

==== 

7,833 

8,211 

11,340 

11,975 

78.9 

18.0 

232 

109 

84 

38 

147 

100 

47 

37 

428 

51% 

1987 

==== 

11,983 

12,456 

23,323 

24,431 

36.4 

17.7 

237 

110 

85 

42 

240 

67 

173 

83 

560 

31% 

1988 

---" 

14,470 

14,720 

37,590 

38,950 

33.0 

16.1 

270 

126 

103 

42 

281 

54 

227 

99 

650 

16% 

1989 

==== 

16,740 

16,830 

53,410 

54,830 

30.1 

14.1 

275 

130 

107 

38 

328 

55 

273 

108 

711 

9% 

1990 

==== 

18,740 

18,750 

69,490 

70,790 

27.8 

12.8 

275 

132 

111 

31 

366 

57 

310 

116 

757 

6% 

1991 

==== 

20,630 

20,640 

84,710 

85,740 

26.8 

11.3 

271 

129 

112 

29 

392 

58 

334 

121 

784 

4% 

1992 

==== 

22,150 

22,160 

98,270 

98,850 

24.7 

10.5 

264 

126 

110 

28 

416 

59 

357 

125 

804 

3% 

Source 

CAGR CAGR 

83-87 87-92 

-----

104% 

82% 

NA 

NA 

-30% 

-57% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

45% 

39% 

===== 

13% 

12% 

33% 

32% 

-7% 

-10% 

2% 

3% 

5% 

-8% 

12% 

-2% 

16% 

9% 

8% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

10 
History and Forecast 

Electronic Design Automation 

Europe 

Technical Workstation 

vo 
00 

oo D 
o> 
sr 
•S 
n 
D 
o o 

» 

a 
£ 

UNIT SHIPMENT DATA (Worlcstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

==== 

pments) 

«28 

428 

0 

0 

1984 

===r 

1,045 

1,132 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MUUons of Dollars) 

Harduare Revenue 

CPU Revenoe 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

65.1 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3 

31 

NA 

49.7 

31.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4 
54 

78% 

1985 

==== 

1,501 

1,501 

1,496 

1,496 

101.5 

32.5 

86 

25 

25 

37 

41 

39 

2 

17 

145 

166% 

1986 

==== 

3,503 

3,503 

4,997 

4,997 

81.7 

26.7 

144 

59 

59 

26 

92 

81 

11 

20 

266 

84% 

1987 

==== 

5,588 

5,588 

10,585 

10,585 

39.7 

23.5 

132 

53 

53 

26 

160 

60 

100 

56 

348 

31% 

1988 

==== 

7,030 

7,030 

17,590 

17,590 

36.2 

21.1 

164 

71 

71 

22 

186 

49 

136 

71 

421 

21% 

1989 

==== 

8,700 

8,700 

26,110 

26,110 

32.9 

18.9 

181 

80 

80 

22 

227 

53 

174 

83 

491 

17% 

1990 

==== 

10,510 

10,510 

35,960 

35,960 

29.9 

17.0 

195 

86 

86 

22 

268 

55 

213 

94 

556 

13% 

1991 

==== 

12,630 

12,630 

46,910 

46,910 

27.2 

15.0 

205 

92 

92 

21 

301 

58 

244 

102 

609 

9% 

1992 

==== 

14,640 

14,640 

58,340 

58,340 

24.7 

13.2 

208 

93 

93 

21 

335 

59 

276 

108 

651 

7% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

90% 

90% 

NA 

NA 

-12% 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

115% 

84% 

===== 

21% 

21% 

41% 

41% 

-9% 

-11% 

10% 

12% 

12% 

• 4 % 

16% 

-0% 

23% 

14% 

13% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

11 

History and Forecast 

Electronic Design Automation 

Europe 

Host-Dependent 

@ 
H* 

oo 
oo 

a 
s 
•s 
9 
en 
r» 

»-H 

3 
o o 
•a 
o 
-1 
0) o. 
<-i 

E 
«< 

UNIT SHIPMENT DATA (Uorlcstation Shi 

CPU Shipments 

Uorlcstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

pments) 

258 

716 

0 

0 

1984 

~~~~ 

266 

527 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnlcey ASP 

Hardware-Only ASP 

REVENUE DATA (Hillions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

UrVbundled 

Service Revenue 

Total Revenue 

Increase over Prlijiî  Year 

352.3 

503.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

16 

119 

NA 

368.2 

367.7 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

15 

113 

-5% 

1985 

= = = = 

151 

408 

151 

408 

386.9 

692.3 

89 

60 

14 

15 

13 

5 

8 

6 

101 

-in 

1986 

==r= 

154 

532 

305 

939 

506.0 

389.0 

60 

39 

14 

7 

20 

6 

14 

14 

94 

-7% 

1987 

==== 

353 

827 

658 

1,766 

255.3 

232.2 

80 

45 

20 

15 

30 

4 

26 

19 

129 

38% 

1988 

==== 

370 

620 

1,030 

2,390 

243.5 

210.7 

79 

42 

18 

19 

26 

2 

23 

17 

121 

-6% 

1989 

==== 

340 

430 • 

1,370 

2,790 

265.8 

189.4 

66 

36 

14 

15 

22 

1 

22 

13 

101 

-16% 

1990 

==== 

310 

310 

1,680 

2,990 

.0 

173.2 

54 

33 

12 

9 

18 

0 

18 

10 

82 

-18% 

1991 

==== 

280 

280 

1,960 

2.990 

.0 

153.8 

43 

26 

9 

7 

14 

0 

14 

7 

64 

-22% 

1992 

280 

280 

2,240 

2,830 

.0 

134.8 

37 

23 

8 

6 

11 

0 

11 

6 

55 

-15% 

Source 

CAGR CAGR 

83-87 87-92 

8% 

4% 

NA 

NA 

• 8 % 

-18% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4% 

2% 

_-—-

-5% 

-19% 

28% 

10% 

-100% 

-10% 

-14% 

-12% 

-18% 

-16% 

-18% 

-100% 

-16% 

-20% 

-16% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

12 

History and Forecast 

Electronic Design Automation 

Europe 

Personal Computer 

© 
NO 
GO 

oo 

o 
•g 
<» 

3 
o o 

(» a 
E 
«< 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

==r= 

pments) 

0 

0 

0 

0 

1984 

==r= 

633 

633 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

HardMare Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Priw Year 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

.0 

11.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

8 

NA 

1985 

==== 

1,864 

1,864 

1,862 

1,862 

73.8 

9.0 

23 

8 

8 

7 

14 

7 

7 

1 

37 

391% 

1986 

==== 

4,176 

4,176 

6.039 

6,039 

37.7 

4.7 

28 

12 

12 

4 

35 

14 

22 

3 

68 

82% 

1987 

==== 

6.041 

6.041 

12.080 

12.080 

6.2 

4.3 

25 

12 

12 

1 

49 

3 

47 

8 

83 

22% 

1988 

==== 

7,060 

7.060 

18,980 

18,980 

6.0 

3.9 

27 

13 

13 

1 

70 

3 

67 

11 

108 

31% 

1989 

==== 

7,700 

7.700 

25.930 

25.930 

5.5 

3.6 

27 

13 

13 

1 

79 

2 

77 

12 

118 

10% 

1990 

==== 

7.920 

7.920 

31.840 

31.840 

5.4 

3.2 

26 

13 

13 

0 

80 

1 

79 

12 

118 

• 0 % 

1991 

==== 

7.720 

7.720 

35.840 

35,840 

8.8 

2.9 

23 

11 

11 

1 

77 

0 

76 

12 

111 

-6% 

1992 

==== 

7,240 

7,240 

37,690 

37,690 

.0 

2.6 

19 

9 

9 

1 

70 

0 

70 

10 

99 

-11% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

• 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

4% 

4% 

26% 

26% 

•100% 

-10% 

-6% 

-5% 

-5% 

-11% 

7% 

-100% 

8% 

6% 

4% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

13 

History and Forecast 

Electronic Design Automation 

Asia 

All Platforms 

@ 

VO 
0 0 
OO 

o 
IS 

x> 
c 
a 
3 o 
o 

n 

a 
< - l 

E 
>< 

IT SHIPMENT DATA (Worlcstation Shi 

CPU Shipments 

Workstation Shipntents 

CPU Installed Base 

Worlcstation Installed Base 

1983 

=r== 

pments) 

146 

277 

0 

0 

1984 

===r 

1.094 

1,433 

0 

0 

rERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

.VENUE DATA (Hi 11 ions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bindled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Priw Year 

395.8 

509.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6 

68 

NA 

161.9 

61.7 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

12 

126 

85% 

1985 

=r== 

2,847 

3,398 

1,341 

1,781 

120.8 

73.6 

208 

109 

69 

30 

75 

68 

7 

15 

331 

163% 

1986 

==== 

6,311 

7,421 

3,594 

4,627 

98.2 

28.8 

296 

124 

121 

51 

131 

101 

30 

40 

465 

41% 

1987 

==== 

8,376 

9,364 

11,970 

13,991 

82.8 

21.1 

303 

139 

107 

56 

169 

135 

33 
55 

526 

13% 

1988 

===== 

10,470 

11,430 

22,360 

25,340 

77.6 

17.7 

376 

156 

148 

72 

158 

113 

45 

62 

596 

13% 

1989 

==== 

12,510 

13,380 

34,550 

38,350 

71.7 

15.6 

400 

167 

159 

74 

182 

126 

56 

67 

650 

9% 

1990 

==== 

14,370 

15,120 

47,800 

52,150 

66.4 

13.6 

411 

172 

166 

73 

206 

139 

67 

71 

688 

6% 

1991 

==== 

16,070 

16,670 

61,300 

65,800 

61.8 

11.9 

408 

171 

167 

70 

229 

151 

78 

72 

708 

3% 

1992 

==== 

17,550 

17,980 

74,050 

78,200 

56.4 

10.9 

391 

166 

162 

63 

248 

160 

88 

76 

715 

1% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

175% 

141% 

NA 

NA 

-32% 

-55% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

76% 

67% 

===== 

16% 

14% 

44% 

41% 

-7% 

-12% 

5% 

4% 

9% 

2% 

8% 

3% 

21% 

7% 

6% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

14 

History and Forecast 

Electronic Design Automation 

Asia 

Technical Workstation 

@ 

vo 
oo 
DO 

D 

•s 
A 

9 o 
o 
•3 o 

A 

a 
<-* 
£ 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

===== 

pments) 

66 

66 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Doll 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (M HI ions of Dollars) 

Harduare Revenue 

CPU Revenue 

Workstation Reveî ue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prtw Year 

71.2 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

5 

NA 

1984 

==== 

429 

429 

0 

0 

ars) 

66.7 

31.7 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

28 

455% 

1985 

==== 

1,358 

1,358 

364 

364 

115.0 

28.0 

60 

24 

24 

11 

39 

38 

1 

8 

132 

372% 

1986 

==== 

1,968 

1,968 

745 

745 

123.0 

26.0 

109 

43 

43 

24 

60 

48 

11 

14 

181 

38% 

1987 

==== 

3,679 

3,679 

4,424 

4,424 

88.7 . 

24.0 

143 

56 

56 

30 

104 

94 

10 

27 

274 

51% 

1988 

==== 

5,040 

5,040 

9,460 

9,460 

81.1 

21.5 

211 

89 

89 

33 

97 

77 

21 

35 

343 

25% 

1989 

==== 

6,530 

6,530 

15,950 

15,950 

74.4 

19.3 

246 

105 

105 

35 

120 

91 

29 

41 

407 

19% 

1990 

==== 

8,230 

8,230 

24,000 

24,000 

67.7 

17.4 

275 

119 

119 

37 

145 

106 

39 

48 

468 

15% 

1991 

==== 

10,110 

10,110 

33,570 

33,570 

61.5 

15.4 

295 

128 

128 

38 

171 

121 

49 

52 

517 

11% 

1992 

==== 

11,830 

11,830 

43,980 

43,980 

56.0 

13.6 

299 

130 

130 

38 

194 

133 

61 

54 

547 

6% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

173% 

173% 

NA 

NA 

6% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

201% 

172% 

===== 

26% 

26% 

58% 

58% 

-9% 

•11% 

16% 

18% 

18% 

5% 

13% 

7% 

43% 

15% 

15% 

Dataquest 

July 1988 
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TABLE NUHBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

15 

History and Forecast 

Electronic Design Automation 

Asia 

Host-Dependent 

@ 

vO 
00 
00 

D 
l: 

•s 
o> 
r* 

9 
o 
o 
•3 o 
• 1 
0> 
r* 

a 

o. <-i 

E 
«< 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

pments) 

80 

211 

0 

0 

1984 

~~== 

176 

516 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

929.7 

509.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5 

63 

NA 

521.9 

374.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 

90 

43% 

1985 

~ — ~~ 

466 

1,017 

265 

705 

372.4 

279.6 

134 

79 

39 

16 

26 

20 

6 

7 

172 

91% 

1986 

'-'-'-'-

441 

1,551 

464 

1,497 

532.8 

264.2 

139 

61 

58 

20 

39 

35 

4 

19 

197 

14% 

1987 

=r== 

525 

1,513 

989 

3,010 

341.1 

242.5 

132 

72 

40 

20 

33 

29 

4 

22 

187 

-5% 

1988 

==== 

560 

1,520 

1,550 

4,520 

318.5 

218.2 

136 

54 

46 

36 

28 

24 

4 

22 

186 

-0% 

1989 

==== 

570 

1,440 

2,120 

5,920 

294.4 

197.1 

125 

49 

41 

36 

28 

23 

5 

21 

174 

-7% 

1990 

~~~~ 

550 

1,300 

2,660 

7,020 

270.2 

179.1 

109 

41 

35 

34 

27 

22 

5 

19 

155 

-11% 

1991 

==== 

500 

1,100 

3,160 

7,660 

248.1 

159.7 

89 

32 

28 

30 

26 

21 

5 

15 

131 

-16% 

1992 

==== 

460 

890 

3,620 

7,770 

228.2 

140.7 

72 

26 

22 

24 

24 

19 

5 

18 

114 

•13% 

Source 

CAGR CAGR 

83-87 87-92 

= = = = = 

60% 

64% 

NA 

NA 

-22% 

-17% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

42% 

31% 

===== 

-3% 

-10% 

30% 

21% 

-8% 

-10% 

-12% 

-18% 

•12% 

4% 

• 6 % 

• 8 % 

6% 

-4% 

-9% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

16 

History and Forecast 

Electronic Design Automation 

Asia 

Personal Computer 

vo 
oo 
oo 

O «> 
r» 
P> 

•s 
A 

a 
NH 9 o o 

<» a 
£ 

UNIT SHIPMENT DATA (Worlcstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

==== 

pments) 

0 

0 

0 

0 

1984 

==== 

488 

488 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Karduare-Onty ASP 

REVENUE DATA (MiUions of Dollars) 

Harduare Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Priî ' Year 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

.0 

14.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

8 

NA 

1985 

==== 

1,023 

1,023 

713 

713 

29.7 

9.0 

14 

6 

6 

2 

11 

9 

1 

0 

27 

240% 

1986 

==== 

3,902 

3,902 

2,384 

2,384 

31.4 

4.7 

48 

20 

20 

8 

32 

18 

14 

6 

87 

220% 

1987 

==== 

4.173 

4,173 

6,557 

6,557 

18.2 

4.1 

27 

11 

11 

6 

31 

12 

20 

6 

65 

-26% 

1988 

==== 

4,870 

4,870 

11,360 

11,360 

17.3 

3.8 

29 

13 

13 

3 

33 

12 

20 

5 

67 

3% 

1989 

==== 

5,410 

5,410 

16,480 

16,480 

16.4 

3.5 

29 

13 

13 

2 

34 

12 

22 

5 

68 

3% 

1990 

===== 

5,600 

5,600 

21,130 

21,130 

15.6 

3.1 

27 

12 

12 

2 

34 

10 

23 

5 

66 

-4% 

1991 

==== 

5,460 

5,460 

24,570 

24,570 

15.3 

2.8 

24 

11 

11 

2 

32 

9 

23 

4 

60 

-8% 

1992 

==== 

5.260 

5,260 

26.460 

26.460 

14.9 

2.5 

21 

10 

10 

1 

30 

7 

22 

4 

54 

-10% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

5% 

5% 

32% 

32% 

-4% 

-9% 

-5% 

-2% 

-2% 

-26% 

-1% 

-9% 

2% 

-6% 

-3% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 
APPLICATION: 
REGION: 
PLATFORM: 

17 
History and Forecast 
Electronic Design Automation 
Rest of World 
All Platforms 

vo 
GO 
OO 
d 
D> 
r* 
P 

•s 
n 
D o o 

a 

1983 

UNIT SHIPMENT DATA (Workstation Shipments) 
CPU Shipments 9 
Worlcstation Shipments 34 
CPU Installed Base 377 
Workstation Installed Base 805 

AVERAGE SYSTEM PRICE DATA 
Turnkey ASP 
Hardware-Only ASP 

(Thousands of Dollars) 
381.7 27 
479.6 3 

REVENUE DATA (Millions of Dollars) 
Hardware Revenue NA 
CPU Revenue NA 
Workstation Revenue NA 
Peripheral Revenue NA 

Software ReveIiue NA 
BLndled NA 
Unbundled NA 

Service Revenue 1 
Total Reveixte 5 

Increase over Prt«r Year NA 

984 

== = 

125 

154 

502 

953 

4.4 

3.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

12 

157% 

1985 

== = = 

330 

363 

832 

1,272 

171.9 

28.7 

13 

6 

4 

2 

2 

2 

0 

2 

18 

51% 

1986 

==== 

771 

925 

1,603 

2,035 

71.0 

49.4 

38 

21 

14 

3 

4 

2 

2 

5 

47 

17U 

1987 

===r 

700 

733 

2,295 

2.435 

49.6 

24.4 

18 

9 

6 

3 

4 

2 

3 

3 

25 

-47% 

1988 

==== 

1,090 

1,110 

3,350 

3,140 

37.8 

13.4 

16 

8 

7 

1 

5 

2 

3 

3 

23 

-8% 

1989 

==== 

1,660 

1,670 

4.910 

4.450 

33.7 

9.3 

17 

8 

7 

1 

5 

1 

4 

3 

25 

7% 

1990 

==== 

1,780 

1,780 

6.470 

5.840 

30.0 

8.7 

17 

8 

7 

1 

6 

1 

4 

3 

26 

2% 

1991 

==== 

1.880 

1.880 

7,910 

7.140 

27.6 

7.9 

16 

8 

7 

1 

6 

1 

5 

3 

25 

-1% 

1992 

==== 

1.980 

1.980 

9.160 

8.280 

25.2 

7.0 

15 

8 

7 

1 

6 

1 

5 

3 

24 

-3% 

Source: 

CAGR CAGR 

83-87 87-92 

===== 

198% 

116% 

57% 

32% 

-40% 

-53% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

38% 

54% 

===== 

23% 

22% 

32% 

28% 

•13% 

-22% 

-3% 

-4% 

3% 

-19% 

9% 

-1% 

13% 

-1% 

-1% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

18 

History and Forecast 

Electronic Design Automation 

Rest of World 

Technical Workstation 

@ 
H* 

vo 
oo 
OO 

o 
xa 
V> •g <D 
tfi 
I-* 

3 
o 
O 

o 
-1 
|U 
A 

a <-i c, 
•< 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

pments) 

0 

0 

0 

0 

1984 

=== = 

18 

18 

18 

18 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

BLndled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

66.7 

29.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

1 

NA 

1985 

==== 

174 

174 

193 

193 

84.7 

27.5 

6 

2 

2 

1 

1 

1 

0 

1 

8 

605% 

1986 

==== 

448 

448 

641 

641 

58.6 

27.4 

14 

6 

6 

1 

2 

2 

0 

2 

18 

13U 

1987 

==== 

238 

238 

879 

879 

40.1 

25.3 

6 

2 

2 

1 

2 

1 

1 

1 

9 

-47% 

1988 

----

350 

350 

1,220 

1,220 

39.8 

22.5 

8 

4 

4 

1 

2 

1 

1 

2 

13 

33% 

1989 

==== 

370 

370 

1,570 

1,570 

35.3 

20.0 

8 

4 

4 

1 

3 

1 

1 

2 

13 

0% 

1990 

==== 

410 

410 

1,900 

1,900 

31.2 

18.0 

8 

4 

4 

1 

3 

1 

2 

2 

13 

1% 

1991 

==== 

470 

470 

2,200 

2,200 

28.6 

15.9 

8 

4 

4 

1 

3 

1 

2 

2 

13 

4% 

1992 

==== 

520 

520 

2,460 

2,460 

26.1 

13.9 

8 

4 

4 

1 

4 

1 

2 

2 

13 

1% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

17% 

17% 

23% 

23% 

-8% 

-11% 

5% 

8% 

8% 

-15% 

14% 

3% 

25% 

9% 

A 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

19 

History and Forecast 

Electronic Design Automation 

Rest of World 

Host-Dependent 

1983 1984 1985 1986 1987 1988 1989 1990 

CAGR CAGR 

1991 1992 83-87 87-92 

UNIT SHIPMENT DATA (Workstation Shipments) 

VO 
OO 
CO 

o 
s 
X) 
c 
n 
en 

3 o o 

A 

a 
<-i 

e. 

CPU Shipments 

Worlcstation Shipments 

CPU Installed Base 

Worlcstation Installed Base 

9 

34 

377 

805 

18 

48 

395 

846 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

TurnIcey ASP 

Hardware-Only ASP 

REVENUE DATA (Hi 11 ions of Dollars) 

Hardware Revenue 

CPU Revenue 

Worlcstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

381.7 

479.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

5 

NA 

534.2 

360.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

10 

111% 

18 

50 

413 

853 

627.1 

316.3 

7 

4 

2 

1 

1 

1 

0 

1 

9 

-7% 

101 

255 

514 

946 

379.7 

230.7 

24 

14 

7 

2 

1 

0 

0 

3 

27 

205% 

44 

76 

558 

698 

487.0 

215.3 

10 

6 

2 

2 

1 

0 

0 

1 

12 

-56% 

20 

40 

580 

370 

.0 

219.7 

5 

3 

1 

1 

0 

0 

0 

1 

5 

-55% 

20 

30 

600 

140 

.0 

209.7 

4 

2 

1 

1 

0 

0 

0 

0 

5 

-8% 

20 

20 

620 

0 

.0 

195.0 

5 

3 

1 

1 

0 

0 

0 

0 

5 

8% 

20 

20 

650 

(120) 

.0 

170.3 

4 

2 

1 

1 

0 

0 

0 

0 

5 

-13% 

20 

20 

670 

(210) 

.0 

148.1 

3 

2 

1 

0 

0 

0 

0 

0 

4 

-12% 

Source: 

49% 

23% 

10% 

-3% 

6% 

-18% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

13% 

27% 

-15% 

-23% 

4% 

ERR 

-100% 

-7% 

-19% 

-19% 

•15% 

-24% 

-17% 

-100% 

-11% 

-23% 

-19% 

Dataquest 

July 1988 
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TABLE NIAIBER: 

T ITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

20 

History and Forecast 

Electronic Design Automation 

Rest of World 

Personal Computer 

>o 
oo 
00 

O 
D) 

s 
•S 
n 
3 o 
o 

A 

a 
<-i E >< 

UNIT SHIPMENT DATA (Workstation Sli 

CPU shipments 

Worlcstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

==== 

pments) 

0 
0 
0 
0 

1984 

==== 

88 
88 
88 
88 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

TurnJcey ASP 
Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 
Total Revenue 

Increase over Prlar Year 

.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

.0 
11.2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
1 
NA 

1985 

==== 

138 
138 
226 
226 

.0 
5.0 

1 
0 
0 
0 
0 
0 
0 
0 
1 

-10% 

1986 

==== 

222 
222 
448 
448 

14.9 

4.0 

1 
0 
0 
0 
1 
0 
1 
0 
2 

169% 

1987 

==== 

419 
419 
858 
858 

24.5 

4.6 

2 
1 
1 
0 
2 
0 
2 
0 
4 
71% 

1988 

==== 

720 
720 

1,550 

1,550 

24.4 

4.2 

3 
2 
2 
0 
2 
0 
2 
0 
6 
35% 

1989 

==== 

1,270 

1,270 
2,740 

2,740 

22.6 

3.9 

5 
3 
3 
0 
2 
0 
2 
0 
8 
38% 

1990 

==== 

1,350 

1,350 

3,940 

3,940 

19.5 

3.5 

5 
2 
2 
0 
2 
0 
2 
0 
8 
-1% 

1991 
==== 

1,390 

1,390 

5,070 

5,070 

16.7 

3.2 

4 
2 
2 
0 
3 
0 
2 
0 
7 
-3% 

1992 

==== 

1,430 

1,430 

6,030 

6,030 

12.3 

2.8 

4 
2 
2 
0 
2 
0 
2 
0 
7 
-5% 

Source 

CAGR CAGR 
83-87 87-92 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

===== 

28% 
28% 
48% 
48% 

-13% 

-9% 

15% 
15% 
15% 
6% 
7% 

-20% 

8% 
6% 
11% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

21 

History and Forecast 

Electronic CAE 

Worldwide 

All Platforms 

@ 
VO 
oo 
oo 

d 
(U 
r* 
tf 

XI c n 

3 o o 

a a 

e. 
•< 

UNIT SHIPMENT DATA (Workstation 

CPU shipments 

Worl(station Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

==== 

pments) 

1,413 

1,598 

1,303 

1,495 

1984 

==== 

8,922 

8,970 

8,226 

8,539 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

56.5 

297.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11 

141 

NA 

53.5 

25.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

23 

353 

151% 

1985 

==== 

15,975 

15,877 

23,208 

23,475 

71.8 

22.3 

451 

215 

128 

108 

206 

148 

59 

48 

721 

104% 

1986 

===== 

22,670 

23.615 

42,962 

43,887 

54.6 

17.9 

531 

245 

191 

95 

260 

133 

127 

83 

868 

20% 

1987 

==== 

29,415 

29,850 

71,879 

73,207 

39.9 

13.7 

503 

232 

168 

103 

313 

122 

191 
124 

940 

8% 

1988 

==== 

35,710 

36,020 

105,400 

106,950 

36.5 

11.2 

541 

247 

196 

97 

343 

103 

240 

139 

1,022 

9% 

1989 

==== 

41,550 

41,800 

141,120 

142,760 

34.1 

9.6 

546 

254 

210 

82 

390 

109 

281 

149 

1,085 

6% 

1990 

==== 

46,300 

46,540 

176,160 

177,770 

31.9 

8.6 

546 

256 

220 

70 

436 

116 

321 

157 

1,139 

5% 

1991 

==== 

50,190 

50,420 

209,030 

210,400 

30.3 

7.9 

540 

253 

225 

62 

477 

123 

354 

163 

1.181 

4% 

1992 

==== 

52,760 

52,960 

238,130 

238,960 

27.8 

7.5 

520 

246 

221 

53 

515 

128 

387 

169 

1,204 

2% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

114% 

108% 

173% 

165% 

-8% 

-54% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

85% 

61% 

===== 

12% 

12% 

27% 

27% 

-7% 

-11% 

1% 

1% 

6% 

-13% 

11% 

1% 

15% 

6% 

5% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

22 

History and Forecast 

Electronic CAE 

Worldwide 

Technical Workstation 

»o 
00 
oo 

O o> 
i-» 

6) 
XI 

c 
a 
3 o o 

a 
a 
i-i 

£ 
VS 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

==== 

pments) 

1,313 

1,313 

1,173 

1.173 

1984 

==== 

3,981 

3,981 

4,182 

4,182 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenoe 

Total Revenue 

Increase over PH«r Year 

56.2 

40.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5 

77 

NA 

53.0 

32.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

12 

214 

180% 

1985 

r=== 

5,553 

5,553 

9,114 

9,114 

75.2 

28.3 

202 

72 

72 

59 

138 

125 

13 

29 

386 

80% 

1986 

==== 

7,320 

7,320 

15,409 

15,409 

60.7 

25.7 

247 

99 

99 

48 

131 

91 

40 

43 

414 

7% 

1987 

==== 

11,023 

11.023 

26.276 

26,276 

38.7 

23.2 

253 

101 

101 

51 

197 

107 

90 

79 

529 

28% 

1988 

==== 

13,840 

13.840 

39,560 

39.560 

35.8 

21.0 

318 

140 

140 

39 

226 

92 

134 

100 

645 

22% 

1989 

==== 

16,870 

16,870 

55,000 

55,000 

33.1 

19.0 

352 

158 

158 

36 

272 

102 

170 

115 

740 

15% 

1990 

==== 

20.140 

20,140 

72,310 

72,310 

30.8 

17.0 

378 

173 

173 

33 

322 

111 

211 

129 

830 

12% 

1991 

==== 

23,890 

23,890 

91,530 

91,530 

28.6 

15.0 

397 
184 

184 

29 

372 

119 

252 

138 

907 

9% 

1992 

= = s 

27,520 

27.520 

112.030 

112.030 

26.2 

13.2 

398 

187 

187 

25 

423 

125 

298 

142 

963 

6% 

Source 

CAGR :AGR 

83-87 87-92 

===== 

70% 

70% 

118% 

118% 

-9% 

-13% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

105% 

62% 

===== 

20% 

20% 

34% 

34% 

-8% 

-11% 

10% 

13% 

13% 

•14% 

17% 

3% 

27% 

12% 

13% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

23 

History and Forecast 

Electronic CAE 

Worldwide 

Host-Dependent 

@ 

VO 

oo 
GO 

d 
to 
i-» 

6> c 
en 
r^ 

3 
o 
o 
•3 o 
•1 

a 
Q. 

£ 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

pments) 

99 

284 

129 

322 

1984 

----

215 

262 

245 

559 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU ReveITue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Wi*r- Year 

470.0 

586.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6 

64 

NA 

392.9 

379.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11 

92 

43% 

1985 

==== 

399 

300 

570 

836 

598.3 

344.3 

154 

98 

11 

45 

23 

3 

19 

16 

189 

105% 

1986 

"---

576 

1,520 

1,031 

1,956 

1158.4 

267.8 

182 

101 

46 

36 

38 

6 

32 

24 

244 

29% 

1987 

~~~~ 

842 

1,277 

1,872 

3,200 

223.9 

199.8 

168 

92 

28 

48 

36 

6 

30 

32 

237 

-3% 

1988 

==== 

700 

1,010 

2,570 

4,120 

232.7 

180.3 

133 

65 

13 

56 

25 

2 

23 

25 

184 

-23% 

1989 

~~~~ 

570 

820 

3,130 

4,780 

258.5 

161.9 

103 

51 

7 

44 

23 

2 

21 

20 

145 

-21% 

1990 

~~~~ 

480 

720 

3,620 

5,230 

251.2 

144.5 

79 

40 

4 

35 

21 

2 

18 

16 

116 

-21% 

1991 

----

440 

670 

4,060 

5,430 

224.9 

124.8 

64 

30 

3 

31 

17 

3 

14 

13 

94 

-18% 

1992 

~-~~ 

430 

640 

4,490 

5,320 

202.1 

108.9 

54 

27 

2 

26 

15 

3 

12 

17 

85 

-10% 

Source 

CAGR CAGR 

83-87 87-92 

= = = = = 

71% 

46% 

95% 

78% 

-17% 

-24% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

52% 

39% 

==_== 

-13% 

-13% 

19% 

11% 

-2% 

-11% 

•20% 

-22% 

-42% 

-12% 

-16% 

-13% 

-17% 

-13% 

-19% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

24 

History and Forecast 

Electronic CAE 

Worldwide 

Personal Computer 

NO 

oo 
DO 

O 
t» 

•8 
A 

3 
o 
O 

i 
<» a 
ix 

1983 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU Shipments 0 

Workstation Shipments 0 

CPU Installed Base 0 

Workstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA 

Turnkey ASP 

Hardware-Only ASP 

(Thousands of Dollars) 

.0 

.0 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

Unbundled NA 

Service Revenue 0 

Total Revenue 0 

Increase over l^ior Year NA 

1984 

==== 

4,727 

4,727 

3.798 

3,798 

s) 

34.1 

9.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

47 

NA 

1985 

==== 

10,023 

10,023 

13,525 

13,525 

32.0 

9.0 

95 

45 

45 

4 

46 

20 

26 

3 

146 

212% 

1986 

==== 

14,774 

14,774 

26,523 

26,523 

30.5 

4.5 

102 

45 

45 

11 

91 

36 

55 

16 

210 

44% 

1987 

.s=t^± 

17,550 

17,550 

43,731 

43,731 

13.1 

4.5 

82 

39 

39 

4 

80 

9 

70 

12 

174 

-17% 

21 

21 

63 

63 

1988 

,180 

,180 

,270 

,270 

11.8 

4.1 

89 

43 

43 

3 

91 

8 

83 

13 

194 

12% 

24 

24 

1989 

.110 

,110 

82,980 

82 .980 

9.3 

3.8 

92 

45 

45 

2 

95 

4 

90 

14 

200 

3% 

25 

25 

100 

100 

1990 

.680 

,680 

,220 

.220 

9.2 

3.4 

88 

43 

43 

2 

94 

3 

91 

13 

194 

-3% 

1991 

==== 

25,860 

25.860 

113.440 

113.440 

10.5 

3.0 

79 

38 

38 

2 

89 

1 

88 

12 

180 

• 8 % 

1992 

===-

24,810 

24,810 

121,610 

121.610 

23.9 

2.7 

67 

32 

32 

3 

78 

0 

78 

11 

156 

-13% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 
a 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

7% 

7% 

23% 

23% 

13% 

-10% 

-4% 

-4% 

-4% 

-6% 

-1% 

-66% 

2% 

-3% 

-2% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

25 

History and Forecast 

Electronic CAE 

North America 

All Platforms 

VO 
00 
OO 

d 
Dl 

s 
•g 
<» 
a 
o 
o •3 o 
A 

a 
«-i 

e. 
>-< 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

===== 

pments) 

1,121 

1,354 

1,262 

1,458 

1984 

==== 

6.814 

6,938 

8,076 

8,396 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

56.6 

251.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8 

103 

NA 

53.3 

21.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

16 

248 

142% 

1985 

==== 

11,769 

11,637 

19,843 

20,029 

65.3 

17.7 

275 

126 

84 

65 

143 

98 

45 

34 

452 

82% 

1986 

==== 

.3,530 

13,951 

33,344 

33,945 

50.4 

15.3 

266 

123 

90 

53 

140 

52 

88 

52 

457 

1% 

1987 

==== 

17,192 

17,246 

50,047 

50,675 

35.9 

11.7 

258 

113 

86 

59 

141 

38 

103 

62 

461 

1% 

1988 

==== 

20,640 

20,650 

68,710 

69,280 

29.8 

9.5 

247 

118 

95 

35 

40 

118 

64 

469 

2% 

fc:^ 

1989 

==== 

23,900 

23,910 

87,680 

88,100 

25.5 

8.1 

239 

117 

99 

23 

176 

39 

136 

65 

480 

2% 

^ . u -

1990 

==== 

26,330 

26,330 

105,300 

105.520 

22.8 

7.4 

234 

116 

100 

18 

196 

40 

156 

69 

498 

4% 

1991 

==== 

28,000 

28,000 

12;i,170 

121,090 

20.7 

6.9 

227 

112 

98 

16 

213 

40 

173 
70 

510 

2% 

1992 

==== 

29,130 

29,130 

135,130 

134,640 

18.7 

6.6 

219 

108 

95 

15 

229 

41 

189 

70 

518 

2% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

98% 

89% 

151% 

143% 

-11% 

-54% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

68% 

46% 

===== 

11% 

11% 

22% 

22% 

•12% 

-11% 

-3% 

-1% 

2% 

-24% 

10% 

1% 

13% 

2% 

2% 

Dataquest 

July 1988 
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TABLE NUMBER: 

T ITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

26 

History and Forecast 

Electronic CAE 

North AInerica 

Technical Workstation 

>o 
oo 
oo 

O »> 
s 
•g 

D 
o 
o 

(» 
a 
<-• 

e. 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

===== 

ipments) 

1,069 

1,069 

1.173 

1,173 

1984 

==== 

2,992 

2,992 

4,165 

4.165 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

aundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over PtiOF: ̂^^r 

56.1 

40.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4 

62 

NA 

52.6 

32.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9 

160 

156% 

1985 

==== 

3.654 

3,654 

7,817 

7,817 

65.0 

27.5 

120 

45 

45 

30 

97 

85 

11 

20 

237 

48% 

1986 

==== 

4,112 

4,112 

11,901 

11,901 

50.0 

24.3 

118 

48 

48 

22 

70 
41 

29 

27 

216 
-9% 

1987 

==== 

5,846 

5,846 

17,591 

17,591 

30.3 

22.6 

125 

50 

50 

25 

84 

34 

50 

40 

249 

15% 

1988 

==== 

7,130 

7,130 

24,190 

24,190 

27.6 

20.6 

139 

62 

62 

16 

(109/ 

37 

72 

48 

296 

19% 

U^ 

1989 

==== 

8,450 

8,450 

31,360 

31,360 

25.1 

18.7 

150 

68 

68 

14 

131 

39 

91 

54 

334 

13% 

>:. ̂ 1 

1990 

==== 

9,690 

9,690 

38,740 

38,740 

22.8 

16.8 

154 

71 

71 

12 

153 

40 

113 

59 

366 

10% 

1991 

==== 

11,030 

11,030 

4^,420 

46,420 

20.7 

14.8 

155 

72 

72 

10 

174 

40 

134 

61 

390 

7% 

1992 

==== 

12,660 

12,660 

54,720 

54,720 

18.7 

13.0 

156 

74 

74 

9 

197 

41 

156 

62 

415 

6% 

Source: 

CAGR CAGR 

83-87 87-92 

===== 

53% 

53% 

97% 

97% 

-14% 

-13% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

76% 

41% 

===== 

17% 

17% 

25% 

25% 

-9% 
-10% 

5% 

8% 

8% 

•19% 

19% 

4% 

26% 

9% 

11% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

27 

History and Forecast 

Electronic CAE 

North America 

Host-Dependent 

«o 
oo 
oo 

O » 
IS 
•S 
A 

D 
o 
o 

•a 
o 
(» 

a 
«-i 

£ 

IT SHIPMENT DATA (Uorkstation Sh 

CPU shipments 

Workstation Sliipnients 

CPU Installed Base 

Uorkstation Installed Base 

1983 

==== 

pments) 

51 

284 

89 

28A 

1984 

==== 

112 

237 

201 

521 

rERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

VENUE DATA (Millions pf Dollars) 

Hardware Revenue 

CPU Revenue 

Uorkstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Pridir Year 

470.0 

713.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4 

40 

NA 

458.3 

411.3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6 

53 

3n 

1985 

==== 

252 

121 

453 

640 

626.9 

279.6 

84 

47 

4 

33 

16 

2 

14 

13 

113 

115% 

1986 

==== 

347 

767 

800 

1,400 

1890.7 

235.9 

103 

54 

22 

28 

23 

1 

22 

17 

143 

26% 

1987 

r=== 

' 468 

522 

1,269 

1,897 

162.6 

183.3 

81 

38 

11 

32 

17 

1 

16 

17 

115 

•19% 

1988 

==== 

330 

340 

1,600 

2,170 

146.3 

165.0 

52 

29 

5 

18 

8 

1 

7 

10 

70 

-39% 

1989 

==== 

210 

220 

1,810 

2,240 

131.7 

148.5 

31 

21 

2 

8 

6 

0 

6 

7 

44 

-38% 

1990 

==== 

180 

180 

1,980 

2.210 

118.4 

133.1 

23 

17 

1 

5 

4 

0 

4 

5 

32 

-26% 

1991 

r=== 

180 

180 

,2.160 

'2,080 

106.2 

116.3 

20 

15 

1 

5 

2 

0 

2 

4 

26 

-18% 

1992 

==== 

180 

180 

2.340 

1,840 

95.1 

101.1 

18 

13 

0 

4 

1 

0 

1 

3 

22 

-16% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

74% 

16% 

94% 

61% 

-23% 

•29% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

46% 

30% 

===== 

-17% 

-19% 

13% 

-1% 

-10% 

-11% 

-26% 

-19% 

-48% 

-33% 

-43% 

•100% 

-42% 

-28% 

-28% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

28 

History and Forecast 

Electronic CAE 

North America 

Personal Computer 

«o 
oo 
GO 

a 
t» 

•S <» 

9 
o 
O 
•3 
o 

<» 

a. 
t-i 

E 
«< 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Sh 

1983 

==== 

pments) 

0 

0 

0 

0 

1984 

==== 

3,710 

3,710 

3,710 

3,710 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Hit I ions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software ReveIuIe 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Irtcrease over Pfifbr' Year 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

34.1 

9.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

36 

NA 

1985 

==== 

7,662 

7,862 

11,572 

11,572 

25.9 

9.0 

70 

35 

35 

1 

30 

11 

19 

2 

103 

187% 

1986 

==== 

9,071 

9,071 

20,644 

20,644 

21.1 

4.5 

44 

21 

21 

3 

47 

10 

37 

7 

99 

-4% 

1987 

==== 

10,878 

10,878 

31,187 

31,187 

30.6 

4.5 

51 

25 

25 

1 

40 

3 

37 

6 

97 

•2% 

1988 

==== 

13,180 

13,180 

42,920 

42,920 

28.2 

4.1 

56 

28 

28 

1 

41 

2 

39 

6 

103 

6% 

1989 

==== 

15,240 

15,240 

54,510 

54,510 

25.9 

3.8 

58 

29 

29 

0 

39 

0 

39 

5 

102 

-1% 

1990 

==== 

16,460 

16,460 

64,580 

64,580 

23.8 

3.4 

56 

28 

28 

1 

39 

0 

39 

5 

100 

-2% 

1991 

r=== 

16,790 

16,790 

72,590 

72,590 

21.9 

3.1 

51 

25 

25 

1 

37 

0 

37 

5 

93 

-7% 

1992 

==== 

16,290 

16,290 

78,080 

78,080 

20.0 

2.7 

45 

21 

21 

2 

31 

0 

31 

4 

80 

-14% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

8% 

8% 

20% 

20% 

-8% 

-9% 

-3% 

• 3 % 

-3% 

11% 

-5% 

-100% 

-3% 

-6% 

-4% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

29 

History and Forecast 

Electronic CAE 

Europe 

All Platforms 

@ 

vO 
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CO 
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a 
D 
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<-• 
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UNIT SHIPKENT DATA (Uorkstation Shi 

CPU Shipnients 

Uorlcstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 
==== 

ipments) 

213 
18A 
0 
0 

1984 
==== 

1,244 

1,208 

0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 
Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Softuare Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Wrffltt' Year 

52.8 

453.6 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
2 
25 
NA 

48.5 

41.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
4 
60 
142% 

1985 
==== 

2,522 

2,571 

2,521 

2,570 

76.0 

34.0 

102 
49 
23 
29 
35 
22 
13 
8 

141 
136% 

1986 

==== 

4,349 

4,422 

6,872 

6,993 

58.0 

19.1 

110 
52 
36 
22 
61 
41 
19 
12 
184 
31% 

1987 

==r= 

7,032 

7,176 

13,903 

14,169 

31.4 

16.8 

124 
58 
41 
25 
94 
29 
64 
39 
257 
39% 

1988 

==== 

8,800 

8,860 

22,550 

22,880 

29.2 

13.9 

140 
67 
50 
23 

COD 
23 
94 
50 
307 
20% 

1989 
==== 

10,390 

10,400 

32,310 

32,640 

27.7 

11.9 

144 
70 
55 
19 
137 
23 
113 
55 
335 
9% 

. -^ 

1990 

==== 

11,820 

11,820 

42,400 

42,700 

24.5 

10.7 

142 
71 
59 
12 
151 
24 
128 
58 
352 
5% 

1991 
==== 

13.320 

13,320 

52,370 

52,600 

23.2 

9.7 

144 
71 
62 
11 
165 
24 
141 
62 
371 
6% 

1992 

==== 

14,270 

14,270 

61,410 

61,510 

21.0 

9.1 

141 
70 
62 
10 
177 
24 
152 
64 
383 
3% 

Source: 

CAGR CAGR 

83-87 87-92 
===== 

140% 

150% 

NA 
NA 

-12% 

-56% 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
116% 

80% 

===== 

15% 
15% 
35% 
34% 

-8% 
-12% 

3% 
4% 
9% 

-18% 

14% 
-4% 
19% 
11% 
8% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

30 
History and Forecast 

Electronic CAE 

Europe 

Technical Workstation 

ô 
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UNIT SHIPMENT DATA (Workstation Sh 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

==== 

pments) 

184 

184 

0 

0 

1984 

==== 

597 

597 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Harduare Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Buxlled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

52.8 

.0 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

0 

10 

NA 

48.6 

31.7 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

30 

195% 

1985 

==== 

991 

991 

990 

990 

87.3 

31.0 

48 

13 

13 

21 

22 

21 

2 

7 

76 

158% 

1986 

==== 

1,777 

1,777 

2,767 

2,767 

64.4 

28.2 

65 

25 

25 

15 

33 

28 

5 

8 

106 

39% 

1987 

s=== 

3,106 

3.106 

5,873 

5,873 

34.0 

24.0 

66 

26 

26 

14 

62 

27 

35 

27 

155 

46% 

1988 

==== 

3,980 

3,980 

9,830 

9,830 

31.0 

21.5 

85 

38 

38 

9, 

(74/ 

21 

54 

37 

196 

27% 

<-i il 

1989 

=r== 

4,990 

4,990 

14,710 

14,710 

28.2 

19.2 

96 

43 

43 

9 

90 

22 

68 

43 

229 

17% 

^ J ^ 

1990 

==== 

6,130 

6,130 

20,450 

20,450 

25.6 

17.3 

105 

49 

49 

8 

107 

23 

83 

48 

260 

14% 

1991 

==== 

7,520 

7,520 

27,020 

27,020 

23.2 

15.2 

113 

53 

53 

7 

123 

24 

99 

53 

290 

12% 

1992 

==== 

8,700 

8,700 

33,940 

33,940 

21.0 

13.4 

115 
54 

54 

6 

140 

24 

115 

57 

311 

7% 

Source: 

CAGR CAGR 

83-87 87-92 

===== 

103% 

103% 

NA 

NA 

-10% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

200% 

98% 

===== 

23% 

23% 

42% 

42% 

-9% 

-11% 

12% 
16% 

16% 

-15% 

18% 

•2% 
27% 

16% 

15% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

31 

History and Forecast 

Electronic CAE 

Europe 

Host-Dependent 

>o 
CO 
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o 
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fr 
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E. 
>< 

1983 19 

UNIT SHIPMENT DATA (Worlcstation Shipments) 

CPU shipments 29 

Workstation Shipments 0 

CPU Installed Base 0 

Uorlcstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnlcey ASP .0 

Hardware-Only ASP 453.6 351 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

Unbundled NA 

Service Revenue 1 

Total Revenue 15 

Increase over Prior Year NA 

8A 
== 

62 

26 

0 

0 

.0 

.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3 

24 

64% 

1985 

==== 

49 

98 

49 

98 

1250.0 

737.0 

40 

30 

4 

6 

5 

0 

5 

1 

41 

72% 

1986 

==== 

47 

119 

95 

217 

780.4 

548.9 

26 

19 

4 

3 

8 

0 

8 
1 

36 

-14% 

1987 

==== 

187 

332 

282 

548 

334.9 

210.9 

42 

24 

7 

11 

13 

1 

12 

9 

64 

79% 

1988 

==== 

180 

240 

470 

790 

308.3 

185.6 

37 

20 

4 

13 

13 

0 

13 

8 

58 

-8% 

1989 

==== 

160 

180 

630 

960 

288.3 

163.4 

29 

17 

2 

10 

12 

0 

12 

7 

48 

-18% 

1990 

==== 

130 

130 

750 

1,060 

.0 

146.5 

18 

13 

1 

4 

11 

0 

11 

5 
34 

-29% 

1991 

==:== 

100 

100 

, 860 

1,090 

.0 

129.3 

13 

10 

0 

3 

9 

0 

9 

4 

26 

-23% 

1992 

==== 

100 

100 

960 

1.050 

.0 

113.7 

12 

9 

0 

3 

8 

0 

8 

3 

23 

-13% 

Source 

CAGR CAGR 

83-87 87-92 

====:: 

59% 

NA 

NA 

NA 

NA 

•17% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

56% 

44% 

==::=!= 

-12% 

-21% 

28% 

14% 

-100% 

-12% 

-23% 

-19% 

-48% 

-23% 

-9% 

-100% 

-7% 

-18% 

-19% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

32 

History and Forecast 

Electronic CAE 

Europe 

Personal Computer. 
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<-i 
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1983 1' 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU Shipments 0 I 

Workstation Shipments 0 

CPU Installed Base 0 

Workstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP .0 

Hardware-Only ASP .0 T 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

Unbundled NA 

Service Revenue 0 

Total Revewie 0 

Increase over Prior Year NA 

984 

=== 

585 

585 

0 

0 

.0 

0.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

6 

NA 

1985 

==== 

1,483 

1,483 

1,483 

1,483 

26.6 

9.0 

14 

6 

6 

2 

8 

2 

7 

0 

23 

287% 

1986 

==r^ 

2,525 

2,525 

4,009 

4,009 

40.2 

4.7 

19 

7 

7 

4 

20 

13 

7 

3 

43 

84% 

1987 

=== 

3,739 

3,739 

7,748 

7.748 

5.8 

4.5 

16 

8 

8 

1 

19 

2 

18 

3 

38 

-10% 

1988 

==== 

4,640 

4,640 

12,260 

12,260 

5.0 

4.1 

18 

9 

9 

0 

29 

1 

28 

5 

52 

37% 

1989 

===== 

5,240 

5,240 

16,970 

16,970 

3.9 

3.8 

19 

9 

9 

0 

34 

1 

34 

5 

59 

12% 

1990 

==== 

5,570 

5,570 

21,190 

21,190 

2.9 

3.4 

19 

9 

9 

0 

34 

0 

34 

5 

58 

-2% 

5 

5 

?4 
24 

1991 

==== 

,700 

,700 

,500 

,500 

.0 

3.0 

17 

8 

8 

0 

32 

0 

32 

5 

55 

-5% 

1992 

==== 

5,470 

5,470 

26,510 

26,510 

.0 

2.7 

15 

7 

7 

1 

29 

0 

29 

5 

48 

-11% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

8% 

8% 

28% 

28% 

•100% 

-10% 

-1% 

-1% 

-1% 

2% 

9% 

-100% 

10% 

7% 

5% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

33 

History and Forecast 

Electronic CAE 

Asia 

All Platforms 
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UNIT SHIPMENT DATA (Worlcstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

==== 

pments) 

77 

60 

0 

0 

1984 

==== 

755 

718 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prfw Year 

67.3 

A53.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

13 

NA 

63.3 

41.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3 

41 

227% 

1985 

==== 

1,498 

1,480 

509 

544 

92.3 

51.1 

68 

36 

20 

12 

28 

27 

1 

5 

121 

192% 

1986 

===== 

4,310 

4,641 

1,930 

2,020 

58.5 

22.4 

134 

59 

56 

19 

58 

39 

19 

17 

202 

67% 

1987 

==== 

4,729 

4,963 

6,659 

6,983 

56.1 

17.1 

111 

55 

38 

18 

76 

54 

22 

21 

208 

3% 

1988 

==== 

5,600 

5,830 

12,230 

12.780 

55.8 

14.4 

145 

58 

47 

39 

65 

39 

26 

24 

234 

12% 

f. f > 

1989 

==== 

6,440 

6,670 

18,470 

19,260 

54.3 

12.3 

155 

63 

52 

40 

75 

45 

30 

27 

256 

10% 

/ —I 

1990 

==== 

7,260 

7,500 

25,050 

26.060 

52.3 

10.5 

162 

65 

58 

39 

85 

52 

34 

29 

276 

8% 

1991 

==== 

7.930 

8,150 

31,410 

i2,590 

50.3 

9.1 

161 

65 

61 

35 

96 

58 

38 

29 

286 

4% 

1992 

=_== 

8.360 

8.570 

36.950 

38,200 

46.3 

8.7 

152 

64 

60 

28 

105 

62 

43 

33 

290 

1% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

180% 

202% 

NA 

NA 

-4% 

-56% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

122% 

101% 

===== 

12% 

12% 

41% 

40% 

-4% 

-13% 

6% 

3% 

9% 

10% 

7% 

3% 

14% 

10% 

7% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

34 
History and Forecast 

Electronic CAE 

Asia 
Technical Workstation 
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UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

==== 

pments) 

60 

60 

0 

0 

1984 

==== 

375 

375 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Hi LI ions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over PH^r Year 

67.3 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

4 

NA 

63.3 

31.9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

23 

480% 

1985 

==== 

799 

799 

180 

180 

115.4 

27.8 

31 

12 

12 

6 

19 

19 

0 

2 

70 

197% 

1986 

==== 

1,151 

1,151 

335 

335 

98.7 

26.5 

56 

23 

23 

11 

27 

21 

6 

6 

82 

18% 

1987 

=rr= 

1,917 

1,917 

2,251 

2,251 

66.6 

23.8 

58 

23 

23 

11 

51 

46 

5 

11 

120 

46% 

1988 

==== 

2,490 

2,490 

4,730 

4,730 

60.8 

21.2 

88 

37 

37 

13 

® 34 
7 

15 

144 

20% 

1989 

r=== 

3,170 

. 3,170 

7,880 

7,880 

55.5 

18.9 

101 

44 

44 

13 

50 

40 

10 

17 

168 

17% 

1990 

==== 

4,030 

4,030 

11,830 

11,830 

50.6 

17.0 

114 

51 

51 

12 

60 

47 

13 

20 

194 

16% 

1991 

==== 

4,990 

4,990 

16,560 

16,560 

46.0 

15.0 • 

122 

56 

56 

11 

72 

54 

18 

22 

216 

11% 

1992 

==== 

5̂ ,760 

5,760 

21,600 

21,600 

41.7 

13.3 

121 

56 

56 

9 

84 

59 

24 

22 

226 

5% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

138% 

138% 

NA 

NA 

-0% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

133% 

===== 

25% 

25% 

57% 

57% 

-9% 

-11% 

16% 

19% 

19% 

-4% 

10% 

5% 

35% 

13% 

13% 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

35 

History and Forecast 

Electronic CAE 

Asia 

Host-Dependent 

<o 
oo 
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UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

==== 

pments) 

17 

0 

0 

0 

1984 

==== 

37 

0 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

UnburxJled 

Service Revenue 

Total Revenue 

Increase over Ptix^ Year 

.0 

453.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

9 

NA 

.0 

336.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 

14 

62% 

1985 

==== 

90 

72 

16 

51 

506.6 

270.4 

27 

20 

3 

5 

2 

1 

1 

3 

32 

127% 

1986 

==== 

133 

464 

34 

124 

752.0 

261.6 

40 

20 

16 

4 

6 

4 

2 

5 

52 

64% 

1987 

==== 

162 

396 

196 

520 

316.1 

234.8 

40 

26 

9 

4 

6 

4 

2 

6 

52 

-0% 

1988 

==== 

180 

410 

380 

930 

291.9 

210.7 

43 

15 

4 

25 

4 

1 

3 

6 

54 

4% 

1989 

==r= 

190 

420 

560 

1,350 

275.3 

189.2 

42 

13 

3 

26 

5 

2 

3 

7 

53 

-1% 

1990 

==== 

180 

420 

740 

1,750 

251.2 

170.7 

37 

9 

2 

26 

6 

2 

3 

6 

49 

-7% 

1991 

==== 

160 

390 

, 910 

2,090 

224.9 

148.3 

30 

6 

2 

23 • 

6 

3 

3 

5 

42 

-16% 

1992 

==== 

150 

360 

1,060 

2,310 

202.1 

129.1 

24 

5 

1 

18 

6 

3 

3 

10 

40 

-3% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

76% 

NA 

NA 

NA 

NA 

-15% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

62% 

56% 

===== 

-2% 

-2% 

40% 

35% 

-9% 

-11% 

-9% 

-29% 

-34% 

34% 

-1% 

-4% 

4% 

11% 

-5% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

36 

History and Forecast 

Electronic CAE 

Asia 

Personal Computer 

@ 

VO 
CO 
OO 

o 

•S 
<» 

a 
o 

o 

A 

a 
«-• 

6. 
•< 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Sh 

1983 

1 = = = 

pments) 

0 

0 

0 

0 

1984 

S3== 

344 

344 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Reveni.ie 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Btindled 

Unbundled 

Service ftevefvue 

Total Revenue 

Increase over Prier Year 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

.0 

10.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

4 

NA 

1985 

==== 

609 

609 

313 

313 

44.0 

9.0 

10 

4 

4 

1 

7 

7 

0 

0 

19 

389% 

1986 

==== 

3,026 

3,026 

1,561 

1,561 

31.9 

4.8 

38 

17 

17 

4 

25 

14 

11 

5 

68 

24A 

1987 

==== 

2,650 

2,650 

4,211 

4,211 

13.9 

4.2 

14 

6 

6 

2 

19 

5 

15 

3 

36 

-46% 

1988 

==== 

2,930 

2,930 

7,120 

7,120 

12.8 

3.8 

13 

6 

6 

1 

20 

4 

16 

3 

36 

-2% 

1989 

==== 

3,080 

3,080 

10,020 

10,020 

11.8 

3.5 

12 

6 

6 

1 

20 

3 

17 

3 

35 

-1% 

1990 

==== 

3,050 

3,050 

12,480 

12,480 

10.8 

3.2 

11 

5 

5 

1 

20 

2 

17 

2 

33 

-8% 

1991 

==== 

2,770 

2,770 

13,950 

13,950 

9.9 
2.9 

8 

4 

4 

0 

18 

1 

17 

2 

28 

-13% 

1992 

==== 

2,450 

2,450 

14,290 

14,290 

.0 

2.6 

6 

3 

3 

0 

16 

0 

16 

2 

24 

-16% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

-2% 

-2% 

28% 

28% 

-100% 

-9% 

-14% 

-12% 

-12% 

-34% 

-4% 

-100% 

1% 

-14% 

-8% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

37 

History and Forecast 

Electronic CAE 

Rest of World 

All Platforms 

@ 

CO 
OS 

o 
t* 
17 
•g 
<» 
Ul 

^•m 

3 
o 
o 
•3 
o 
.1 

o> 
A 

a 
£ 
•< 

UNIT SHIPMENT DATA (Workstation 

CPU shipments 

WorIcstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

pments) 

2 

0 

AO 

38 

1984 

'-'-'-'-

109 

105 

149 

143 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (HilUorIs of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Reveruie 

Increase over Pj-tftf Year 

-

.0 

452.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

1 

NA 

66.7 

24.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

3 

281% 

1985 

'-'-'-'-

186 

189 

336 

331 

205.4 

30.0 

6 

3 

2 

1 

0 

0 

0 

1 

7 

98% 

1986 

..-...-. 

480 

601 

816 

930 

43.1 

45.7 

21 

12 

8 

1 

1 

0 

1 

2 

25 

263% 

1987 

==== 

462 

465 

1,270 

1,379 

94.8 

21.3 

11 

5 

3 

2 

2 

1 

1 

2 

15 

-41% 

1988 

==== 

670 

680 

1,920 

2,020 

63.3 

11.7 

9 

4 

4 

1 

2 

1 

2 

2 

13 

•12% 

1989 

==== 

820 

820 

2.660 

2,760 

58.5 

9.4 

9 

4 

4 

1 

3 

1 

2 

2 

13 

3% 

1990 

~~~~ 

900 

900 

3,410 

3,480 

55.3 

8.0 

8 

4 

4 

0 

3 

1 

3 

2 

13 

1% 

1991 

• " ' " " " " 

950 

950 

4.070 

'4.110 

52.1 

7.6 

8 

4 

4 

0 

4 

1 

3 

2 

14 

4% 

1992 

"*""*"' 

1,000 

1,000 

4.630 

4.610 

48.7 

7.1 

8 

4 

4 

0 

4 

1 

3 

2 

14 

0% 

Source 

CAGR CAGR 

83-87 87-92 

"* •*•""••" 

301% 

NA 

137% 

146% 

NA 

-53% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

109% 

100% 

17% 

17% 

30% 

27% 

-12% 

-20% 

-6% 

-7% 

4% 

•30% 

16% 

1% 

23% 

0% 

-1% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

38 

History and Forecast 

Electronic CAE 

Rest of World 

Technical Workstation 

>o 
DO 
CO 

O 
SI 

•g 
A 

9 
o 
O 

e. 
>< 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

AVERAGE SYSTEM PRICE DATA (Thousand 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

UnlxIndl ed 

Service Revenue 

Total Revenue 

Increase over Prtor Year 

83 
== 

s) 

0 

0 

0 

0 

Doll 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

1984 

===== 

17 

17 

17 

17 

ars) 

66.7 

31.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

1 

NA 

1985 

==== 

110 

110 

127 

127 

79.3 

27.4 

3 

1 

1 

1 

0 

0 

0 

0 

4 

232% 

1986 

==== 

280 

280 

406 

406 

43.4 

28.0 

8 

4 

4 

0 

1 

0 

0 

1 

10 

170% 

1987 

==== 

154 

154 

560 

560 

82.7 

25.0 

4 

2 

2 

1 

1 

1 

0 

1 

6 

-37% 

1988 

==== 

240 

240 

800 

800 

75.3 

22.3 

6 

3 

3 

0 

1 

1 

1 

1 

9 

44% 

1989 

==== 

270 

270 

1,050 

1,050 

68.5 

19.8 

6 

3 

3 

0 

2 

1 

1 

1 

9 

4% 

1990 

==== 

290 

290 

1,290 

1,290 

62.2 

17.8 

6 

3 

3 

0 

2 

1 

1 

2 

10 

5% 

1991 

==== 

350 

350 

,1,530 

1,530 

56.5 

15.7 

6 

3 

3 

0 

2 

1 

2 

2 

10 

7% 

1992 

==== 

400 

400 

1,770 

1,770 

51.1 

13.8 

6 

3 

3 

0 

3 

1 

2 

2 

10 

3% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

21% 

21% 

26% 

26% 

-9% 

-11% 

8% 

12% 

12% 

-21% 

23% 

n 
37% 

13% 

12% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

39 

History and Forecast 

Electronic CAE 

Rest of World 

Host-Dependent 

<o 
oo 
oo 

O 

•S 
A 

I 
a 

a 
t-l 

E. 

1983 1< 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU ShipniErits 2 

Workstation Shipnients 0 

CPU Installed Base 40 

Workstation Installed Base 38 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP .0 

Hardware-Only ASP 452.5 33! 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

Unbundled NA 

Service Revenue 0 

Total Revenue 1 

Increase over Prtw Year NA 

84 

== 

4 

0 

44 

38 

.0 

.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

1 

55% 

1985 

==== 

8 

10 

52 

47 

1000.0 

304.8 

3 

2 

0 

1 

0 

0 

0 

0 

3 

112% 

* 

1986 

==== 

49 

170 

101 

215 

2888.9 

256.1 

13 

8 

4 

1 

0 

0 

0 

1 

14 

377% 

1987 

==== 

24 

27 

125 

235 

532.4 

198.0 

5 

3 

1 

1 

0 

0 

0 

1 

6 

-56% 

1988 

==== 

0 

10 

130 

230 

479.2 

178.2 

1 

1 

0 

0 

0 

0 

0 

0 

1 

-83% 

1989 

==== 

0 

0 

130 

230 

431.2 

160.4 

1 

0 

0 

0 

0 

0 

0 

0 

1 

-37% 

1990 

===r 

0 

0 

130 

210 

387.6 

143.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-70% 

1991 

==== 

0 

0 

140 

170 

347.7 

125.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-20% 

1992 

==== 

0 

0 

140 

120 

311.4 

109.2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-19% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

92% 

NA 

33% 

58% 

NA 

-19% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

71% 

62% 

===== 

-100% 

-100% 

2% 

-13% 

-10% 

-11% 

-54% 

-52% 

-100% 

-53% 

-100% 

-100% 

-100% 

-53% 

-54% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

40 

History and Forecast 

Electronic CAE 

Rest of World 

Personal Computer 

@ 
»-* 
VO 
CO 
oo 

O 
0 
.Q 
C a 
en 
f-» 
l-H 

9 n 
o 

•a 
o « 
a E 
<< 

UNIT SHIPMENT DATA (Workstation 

CPU shipments 

Worlcstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

pments) 

0 

0 

0 

0 

1984 

----

88 

88 

88 

88 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Mi'tHons of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbmdted 

Service Revenue 

Total Revenue 

Increase over Prior Year 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

.0 

11.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

1 

NA 

1985 

?:? = = 

69 

69 

157 

157 

.0 

4.9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-66% 

1986 

==== 

151 

151 

308 

308 

10.9 

4.1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

229% 

1987 

~~~~ 

284 

284 

585 

585 

36.8 

4.8 

1 

1 

1 

0 

1 

0 

1 

0 

2 

112% 

1988 

==== 

430 

430 

990 

990 

33.9 

4.3 

2 

1 

1 

0 

1 

0 

1 

0 

3 

32% 

1989 

==== 

550 

550 

1,480 

1,480 

31.1 

3.9 

2 

1 

1 

0 

1 

0 

1 

0 

4 

16% 

1990 

==== 

600 

600 

1,980 

1,980 

28.6 

3.5 

2 

1 

1 

0 

1 

0 

1 

0 

4 

2% 

1991 

==== 

600 

600 

,2,410 

2,410 

26.3 

3.1 

2 

1 

1 

0 

1 

0 

1 

0 

4 

-2% 

1992 

600 

600 

2,730 

2,730 

24.1 

2.8 

2 

1 

1 

0 

1 

0 

1 

0 

3 

-7% 

Source 

CAGR CAGR 

83-87 87-92 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

16% 

16% 

36% 

36% 

-8% 

-10% 

4% 

3% 

3% 

10% 

13% 

-23% 

17% 

9% 

7% 

Dataquest 

July 1988 
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K/i 
f^ 
Vi 



o n 

m 
n 
> 
D 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

41 

History and Forecast 

IC Layout 

Worldwide 

All Platforms 

© 
H-* 

>o 
OO 
oo o 
Oi 

s C a w 
r. 
HN 

o 
n O 
•3 o 
r* 

a 
•-I 

E. 
•< 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

pments) 

230 

588 

315 

1,032 

1984 

===S 

702 

1,413 

785 

1,888 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions «f Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Pt\wr Year 

545.1 

344.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

15 

130 

NA 

250.3 

188.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

24 

191 

47X 

1985 

==== 

1,516 

1,983 

2.114 

3.643 

126.9 

124.8 

137 

64 

45 

29 

71 

50 

21 

28 

241 

26% 

1986 

==== 

2,441 

2,666 

4,279 

5,847 

124.1 

41.6 

139 

68 

48 

22 

104 

48 

57 

32 

275 

14% 

1987 

==== 

3,985 

4,204 

8,257 

9,712 

69.9 

28.1 

136 

65 

50 

21 

148 

39 

109 

35 

319 

16% 

1988 

'-'-'"-

4,950 

5,070 

13,160 

14,300 

70.7 

22.8 

153 

71 

64 

17 

162 

34 

127 

39 

353 

11% 

1989 

'-'-'-'-

6,170 

6,280 

19,120 

19,890 

67.5 

17.6 

153 

71 

67 

15 

183 

34 

148 

41 

377 

7% 

1990 

'""-'-

6,930 

7,010 

25,400 

25,730 

67.8 

15.1 

151 

70 

68 

13 

201 

35 

167 

44 

396 

5% 

1991 

'"-'-'-

7,600 

7,650 

31,580 

31,420 

73.5 

13.5 

152 

70 

69 

13 

217 

36 

182 

46 

415 

5% 

1992 

8,460 

8,460 

37,550 

36,930 

70.1 

12.0 

150 

69 

68 

12 

230 

36 

195 

48 

429 

3% 

Source 

CAGR CAGR 

83-87 87-92 

104% 

64% 

126% 

75% 

-40% 

-47% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

24% 

25% 

16% 

15% 

35% 

31% 

0% 

-16% 

2% 

1% 

7% 

-10% 

9% 

• 2 % 

12% 

6% 

6% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

42 

History and Forecast 

IC Layout 

Worldwide 

Technical Workstation 

@ 

VO 
OO 
00 

a 
s 
•S 
A 

D n 
o 

A 

a 
«-i 

e. 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Sh 

1983 

==== 

pments) 

24 

24 

19 

19 

1984 

==== 

386 

386 

310 

310 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Harduare Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Onbundled 

Service Revenue 

Total Reveiwe 

Increase over PriW' Year 

54.0 

40.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

1 

NA 

78.0 

31.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 

28 

1914% 

1985 

==== 

1,204 

1,204 

1,359 

1,359 

88.3 

29.2 

52 

18 

18 

16 

40 

35 

5 

12 

110 

290% 

1986 

==== 

1,817 

1,817 

2,936 

2,936 

99.2 

21.7 

74 

30 

30 

15 

75 

40 

35 

19 

169 

53% 

1987 

==== 

2,734 

2,734 

5,664 

5,664 

72.4 

21.7 

80 

33 

33 

14 

111 

33 

78 

25 

216 

28% 

1988 

==== 

3,540 

3,540 

9,160 

9,160 

69.2 

19.8 

101 

46 

46 

10 

124 

24 

100 

29 

255 

18% 

1989 

==== 

4,400 

4,400 

13,400 

13,400 

65.4 

17.9 

110 

50 

50 

10 

144 

24 

120 

33 

287 

13% 

1990 

==== 

5,280 

5,280 

18,210 

18,210 

61.7 

16.0 

116 

53 

53 

9 

162 

24 

138 

36 

315 

10% 

1991 

==== 

6,180 

6,180 

?3,430 

23.430 

57.9 

14.2 

120 

55 

55 

9 

182 

24 

159 

39 

341 

8% 

1992 

==== 

7,130 

7,130 

28,910 

28,910 

53.9 

12.5 

121 

56 

56 

9 

201 

24 

177 

42 

363 

6% 

Source 

CAGR CAGR 

83-87 87-92 

====r 

226% 

226% 

314% 

314% 

8% 

-14% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

189% 

253% 

====r 

21% 

21% 

39% 

39% 

-6% 

-10% 

9% 

11% 

11% 

-9% 

13% 

•7% 

18% 

11% 

11% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

43 

History and Forecast 

IC Layout 

Worldwide 

Host-Dependent 

@ 
^-^ 
o 
OO 
QO 

o 

XI 
c 
n 
en 
r* 

»-4 
3 
o 
O 

•a 
o 
"« 
l» 
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a 
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e. 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

==== 

pments) 

206 

564 

296 

1,012 

1984 

==== 

315 

1,027 

474 

1,578 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Killions of Dollars) 

Hardware Revenue 

CPU Revenue 

Uorkstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Pffpr Tear 

559.4 

517.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

15 

128 

NA 

458.1 

391.9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

22 

163 

27% 

1985 

==== 

264 

732 

709 

2,238 

371.4 

364.6 

84 

45 

26 

13 

29 

14 

15 

16 

128 

-21% 

1986 

==== 

269 

494 

942 

2,510 

461.2 

193.8 

63 

38 

18 

8 

26 

8 

18 

12 

101 

-21% 

1987 

===== 

201 

421 

1,143 

2,598 

368.1 

231.6 

51 

30 

14 

7 

23 

5 

18 

9 

84 

•17% 

1988 

==== 

210 

320 

1,350 

2,490 

368.7 

208.7 

45 

23 

16 

7 

23 

11 

12 

9 

77 

-8% 

1989 

==== 

170 

280 

1,520 

2,290 

390.5 

188.5 

36 

18 

13 

5 

22 

10 

12 

7 

65 

-15% 

1990 

==== 

150 

230 

1,670 

2,000 

343.9 

168.9 

29 

14 

12 

4 

22 

11 

12 

6 

57 

-11% 

1991 

==== 

160 

210 

,1,830 

1,670 

305.2 

149.3 

28 

13 

11 

4 

23 

12 

11 

6 

57 

•1% 

1992 

==== 

170 

170 

2,000 

1,380 

271.3 

130.8 

26 

11 

11 

4 

23 

12 

11 

6 

55 

-3% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

-1% 

-7% 

40% 

27% 

-10% 

-18% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-11% 

-10% 

===== 

-3% 

-17% 

12% 

-12% 

-6% 

-11% 

-13% 

-17% 

-6% 

•13% 

0% 

20% 

-9% 

-9% 

-8% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

44 

History and Forecast 

IC Layout 

Worldwide 

Personal Computer 

oo 
oo 

O 
ft> 

s 
•g 
<» 
3 
o 
o 

n 

a 
<-i 

E. 

UNIT SHIPMENT DATA (Uorlcstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

==== 

pments) 

0 

0 

0 

0 

1984 

=r== 

0 

0 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Harduare-Only ASP 

REVENUE DATA {Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Burvlled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

1985 

==== 

47 

47 

45 

45 

30.7 

.0 

1 

0 

0 

1 

2 

1 

1 

0 

3 

NA 

1986 

==== 

356 

356 

401 

401 

.0 

5.0 

2 

1 

1 

0 

3 

0 

3 

0 

6 

116% 

1987 

==== 

1,049 

1,049 

1,450 

1,450 

5.6 

5.0 

5 

2 

2 

0 

13 

1 

13 

1 

19 

247% 

1988 

==== 

1,200 

1,200 

2,650 

2,650 

5.5 

4.6 

6 

3 

3 

0 

15 

0 

15 

1 

22 

16% 

1989 

==== 

1,600 

1,600 

4,210 

4.210 

5.1 

4.1 

7 

3 

3 

0 

17 

0 

17 

2 

25 

14% 

1990 

==== 

1,490 

1,490 

5,520 

5.520 

5.7 

3.8 

6 

3 

3 

0 

17 

D 

17 

1 

24 

-3% 

1991 

==== 

1,250 

1,250 

•6.320 

6.320 

11.9 

3.4 

5 

2 

2 

0 

12 

0 

12 

1 

18 

-28% 

1992 

==== 

1,150 

1,150 

6,640 

6.640 

.0 

3.1 

4 

2 

2 

0 

7 

0 

7 

1 

11 

-39% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

2% 

2% 

36% 

36% 

-100% 

-9% 

•4% 

-3% 

-3% 

-100% 

•13% 

-100% 

-12% 

-13% 

-11% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

45 

History and Forecast 

IC Layout 

North AInerica 

All Platforms 

1983 198A 1985 1986 1987 1988 1989 1990 1991 1992 

CAGR CAGR 

83-87 87-92 

^0 
00 
00 

o 
s 
•S <» 

9 
o 
o 
•3 o 

A 

a 
£ 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU Shipments 149 462 

Uorlcstation Shipments 394 842 

CPU Installed Base 282 744 

Workstation Installed Base 898 1,735 

AVERAGE SYSTEM PRICE DATA 

Turnkey ASP 

Hardware-Only ASP 

(Thousands of Dollars) 

470.9 218.3 

235.1 139.3 

REVENUE DATA (HiUioffS of Dollars) 

Hardware Revenue NA NA 

CPU Revenue NA NA 

Workstation Revenue NA NA 

Peripheral Revenue NA NA 

Software Revenwe NA NA 

Bundled NA NA 

Unbundled NA NA 

Service Revenue 10 13 

Total Revenue 72 107 

Increase over Priw^ Year NA 48% 

952 

1,260 

1,695 

2,960 

122.7 

103.9 

78 

34 

28 

16 

46 

35 

11 

21 

146 

36% 

1,581 

1,697 

3,276 

4,526 

93.8 

34.7 

69 

35 

23 

11 

63 

24 

39 

20 

152 

4X 

1,963 

2,024 

5,231 

6,271 

54.3 

24.3 

54 

25 

20 

10 

84 

8 

75 

17 

155 

2% 

2,280 2,670 3,080 

2,280 2,670 3,080 

7,480 9,970 12,580 

8,150 10,230 12,410 

49.1 

20.8 

54 

26 

22 

5 

94 

7 

87 

18 

166 

7% 

43.1 

17.1 

51 

25 

22 

4 

106 

6 

100 

19 

176 

6% 

39.2 

14.7 

50 

24 

23 

3 

117 

5 

112 

20 

187 

6% 

3,480 3,950 90% 15% 

3,480 3,950 51% 14% 

1,5,140 17,700 108% 28% 

14,570 16,830 63% 22% 

35.6 

13.0 

49 

24 

23 

3 

126 

4 

121 

22 

197 

5% 

32.2 

11.5 

49 

24 

23 

3 

133 

4 

129 

23 

205 

4% 

-42% 

-43% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

15% 

21% 

•10% 

•14% 

-2% 

-1% 

3% 

-23% 

10% 

-15% 

11% 

6% 

6% 

o 
•-t 
<t) n 
to 
t/i 

(/) 

Source: Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

46 

History and Forecast 

IC Layout 

North America 

Technical Workstation 

vo 
oo 
00 

O 
s 
a 

a 
o 
o 

A 

a 
*-i E •< 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 

==== 

pments) 

19 

19 

19 

19 

AVERAGE SYSTEM PRICE DATA (Thousands of Doll 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenoe 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over PHflr Year 

.0 

40.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

1 

NA 

1984 

==== 

291 

291 

310 

310 

ars) 

77.5 

31.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

21 

2499X 

1985 

==== 

791 

791 

1,101 

1,101 

87.8 

27.7 

35 

13 

13 

9 

30 

26 

4 

9 

74 

256% 

1986 

==== 

1,088 

1,088 

2,189 

2,189 

77.5 

20.4 

36 

15 

15 

7 

45 

20 

25 

12 

94 

26% 

1987 

=r== 

1,447 

1,447 

3,629 

3,629 

52.1 

20.7 

37 

15 

15 

7 

63 

8 

56 

13 

114 

21% 

1988 

==== 

1,730 

1,730 

5,320 

5,320 

47.4 

18.8 

39 

18 

18 

3 

73 

7 

67 

14 

127 

11% 

1989 

==== 

2,120 

2.120 

7.300 

7.300 

43.1 

17.1 

42 

20 

20 

3 

85 

6 

80 

16 

143 

13% 

1990 

==== 

2,540 

2,540 

9.480 

9,480 

39.2 

15.4 

44 

21 

21 

2 

96 

5 

92 

18 

158 

10% 

1991 

==== 

2,950 

2.950 

1,1.770 

l'l.770 

35.6 

13.6 

44 

21 

21 

2 

110 

4 

105 

20 

173 

10% 

1992 

==== 

3,440 

3,440 

14,200 

14,200 

32.2 

11.9 

45 

21 

21 

2 

122 

4 

118 

21 

187 

8% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

195% 

195% 

271% 

271% 

NA 

-15% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

354% 

245% 

===== 

19% 

19% 

31% 

31% 

-9% 

-10% 

4% 

7% 

7% 

-23% 

14% 

-14% 

16% 

11% 

11% 

Dataquest 

July 1988 
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TABLE NUHBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

47 

History and Forecast 

IC Layout 

North America 

Host-Dependent 

@ 

^0 
OO 
OO 

O 
01 

•S 
A 
*S 

I 

e. 

UNIT SHIPMENT DATA (Uorkstation 

CPU Shipments 

Uorkstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

==== 

pments) 

130 
375 
263 
879 

1984 

==== 

171 
551 
434 

1,425 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA <HilUon3 of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Priof Year 

470.9 

520.2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
10 
72 
NA 

440.0 

393.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
12 
86 
21% 

1985 

==== 

152 
460 
586 

1,850 

353.1 

316.9 

43 
21 
15 
7 
16 
9 
7 
12 
71 
-18% 

1986 

==== 

152 
269 
738 

1,988 

294.0 

200.0 

32 
19 
7 
5 
15 
4 
11 
7 

54 
-24% 

1987 

==== 

74 
135 
812 

1,852 

130.3 

227.1 

15 
9 
4 
2 
11 
1 
10 
4 
29 
-45% 

1988 

==== 

70 
70 
880 

1,550 

117.3 

204.4 

12 
7 
3 
2 
9 
0 
8 
3 
24 
-18% 

1989 

==== 

40 
40 
920 

1,180 

105.5 

184.0 

7 
4 
2 
1 
8 
0 
8 
2 
17 

-29% 

1990 
==== 

30 
30 
950 
780 

94.9 

164.9 

5 
3 
1 
1 
7 
0 
7 
2 
14 

-21% 

1991 

=r== 

30 
30 
970 

' 400 

85.1 

144.0 

4 
2 
1 
1 
7 
0 
7 
2 
12 

-10% 

1992 
==== 

20 
20 

1,000 

130 

76.2 

125.2 

3 
2 
1 
1 
7 
0 
7 
1 
12 
-6% 

Source 

CAGR CAGR 

83-87 87-92 
===== 

-13% 

-22% 

33% 
20% 

-27% 

-19% 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
-21% 

-20% 

===== 

•23% 

-32% 

4% 
-41% 

•10% 

-11% 

•Z7% 

-28% 

-27% 

-22% 

-8% 
-100% 

• 7 % 

-18% 

-17% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

48 

History and Forecast 

IC Layout 

North AInerica 

Personal Computer 

vo 
oo 
oo 

O 
p> 

•S 

D 
o 
o 

A 

a 
£ 

1983 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU Shipments 0 
Workstation Shipments 0 

CPU Installed Base 0 

Workstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA 

Turnkey ASP 

Hardware-Only ASP 

(Thousands of Dollars) 

.0 

.0 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bi^Klled NA 

Unbundled NA 

Service Revenue 0 

Total Revenue 0 

Increase over Pr̂ ldF Year NA 

m 
•== 

0 

0 

0 

0 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

1985 

= = = = 

8 

8 

8 

8 

25.9 

.0 

0 

0 

0 

0 

1 

0 

1 

0 

1 

NA 

1986 

= = = = 

340 

340 

348 

348 

.0 

5.0 

2 

1 

1 

0 

2 

0 

2 

0 

4 

353% 

1987 

= = = = 

442 

442 

791 

791 

43.2 

5.0 

2 
1 

1 

0 

9 

0 

9 

1 

12 

191% 

1988 

==== 

490 

490 

1,280 

1,280 

40.5 

4.6 

2 

1 

1 

0 

12 

0 

12 

1 

15 

20% 

1989 

==== 

510 

510 

1,750 

1,750 

38.0 

4.2 

2 

1 

1 

0 

13 

0 

13 

1 

16 

7% 

1990 

==== 

510 

510 

2.150 

2,150 

35.6 

3.8 

2 

1 

1 

0 

13 

0 

13 

1 

16 

• 2 % 

1991 

===== 

510 

510 

2,410 

2,410 

33.3 

3.5 

2 

1 

1 

0 

9 

0 

9 

1 

11 

-28% 

1992 

==== 

480 

480 

2,510 

2,510 

31.1 

3.2 

2 

1 

1 

0 

4 

0 

4 

0 

6 

-44% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

2% 

2% 

26% 

26% 
1 

-6% 

-9% 

• 8 % 

-7% 

-7% 

-100% 

-14% 

-100% 

-14% 

-14% 

•13% 

Oataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

49 

History and Forecast 

IC Layout 

Europe 

All Platforms 

vo 
oo 
CO 

O 
»> 
i? 

•S 
a 
9 
o 
O 

» 

a 
<-• 

e. 

1983 1 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU Shipments 55 

Worlcstation Shipments 138 

CPU Installed Base 0 

Uorlcstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 412.9 23 

Hardware-Only ASP 520.7 27 

REVENUE DATA (Millions of Dollars) 

Haivdware Revenue NA 

CPU Revenue NA 
Uorkstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

Unbundled NA 

Service Revenue 4 

Total Revenue 28 

Increase over Prior Year NA 

984 
=== 

107 
194 
0 
0 

1.1 
3.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
4 
30 
9% 

1985 

==== 

266 
317 
266 
317 

103.1 

235.0 

27 
13 
6 
8 
11 
7 
4 
4 
42 
39% 

1986 

==== 

408 
425 
674 
742 

105.2 

46.5 

21 
11 
7 
3 
20 
8 
12 
4 
45 
7% 

1987 

==== 

1,038 

1,069 

1,712 

1,811 

25.5 

30.5 

25 
13 
8 
4 
34 
5 
30 
9 
68 
50% 

1988 

==== 

1,170 

1,170 

2.870 

2,970 

24.6 

27.6 

27 
14 
10 
3 
36 
4 
32 
10 
73 
7% 

1989 

==== 

1,280 

1,280 

4,120 

4,210 

20.4 

21.9 

25 
12 
10 
3 
41 
3 
38 
10 
75 
3% 

1990 
==== 

1.330 

1,330 

5,320 

5.390 

22.3 

18.2 

23 
11 
10 
2 
45 
3 
43 
11 
79 
5% 

1991 

==== 

1.310 

1.310 

,6.300 

6,330 

33.8 

16.1 

23 
11 
10 
2 
48 
2 
46 
11 
82 
4% 

1992 

= = = = 

1.460 

1.460 

7.130 

7.100 

30.6 

14.2 

22 
11 
10 
2 
51 
2 
49 
12 
85 
3% 

Source 

CAGR CAGR 

83-87 87-92 

==== = 

109% 

67% 
NA 
NA 

-50% 

-51% 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
23% 
25% 

===r= 

7% 
6% 
33% 
31% 

4% 
-14% 

• 2 % 

-4% 
4% 

-15% 

8% 
-13% 

11% 
5% 
5% 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

50 

History and Forecast 

IC Layout 

Europe 

Technical Workstation 

O 

oo 
GO 

o 

•8 (» 

9 
o 
O 
•3 o 
t 
p> 
S a 

IT SHIPMENT DATA (Uorlcstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

==== 

pments) 

5 
5 
0 
0 

1984 

==== 

56 
56 
0 
0 

rERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turrtkey ASP 

Hardware-Only ASP 

VEHUE DATA (HillIons of Dollars) 

Harduare Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

SoftMBre Revenue 

Bundled 

Unbufdted 

Service Revenue 

Total Revenue 

Increase over ftrlw Year 

54.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
1 

NA 

78.3 

31.2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
4 

610X 

1985 
==== 

200 
200 
200 
200 

93.3 

37.2 

11 
3 
3 
5 
6 
5 
1 
2 
20 

368% 

1986 

==== 

343 
343 
543 
543 

94.2 

21.4 

12 
5 
5 
2 
13 
7 
6 
3 
28 
41X 

1987 

==== 

494 
494 

1,037 

1,037 

49.3 

21.5 

12 
5 
5 
3 
26 
4 
22 
6 
45 
58X 

1988 

==== 

630 
630 

1,670 

1,670 

45.1 

19.5 

15 
7 
7 
1 

30 
3 
27 
7 
53 
18% 

1989 

==== 

790 
790 

2,440 

2,440 

41.0 

17.8 

16 
8 
8 
1 

35 
3 
32 
8 
60 
14X 

1990 
==== 

950 
950 

3,320 

3,320 

37.2 

15.9 

17 
8 
8 
1 

40 
3 
37 
9 
66 
11X 

1991 
==== 

1,140 

1,140 

,4,280 

4,280 

33.8 

14.1 

18 
8 
8 
1 

44 
2 
42 
10 
72 
9X 

1992 
==== 

1,310 

1,310 

5,280 

5,280 

30.6 

12.4 

18 
9 
9 
1 

48 
2 
46 
11 
77 
7X 

Source 

CAGR CAGR 

83-87 87-92 
===== 

215X 

215X 

NA 
NA 

-2X 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
109X 

194X 

===== 

22% 
22% 
38X 
38% 

-9X 
•10X 

8X 
12X 
12X 
-19X 

13X 
-12X 

16X 
11X 
11X 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

51 

History and Forecast 

IC Layout 

Europe 

Host-Dependent 

& 

vo 
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00 
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A 
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UNIT SHIPMENT DATA (Workstation 

CPU Stiipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

==== 

pments) 

50 
133 
0 
0 

1984 

==== 

52 
138 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Harduare-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

eivKlled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over PrfST Year 

461.4 

520.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
4 
27 
NA 

453.9 

390.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
4 
26 
-5X 

1985 

==== 

32 
83 
32 
83 

333.7 

721.0 

15 
10 
3 
3 
5 
2 
3 
2 
21 
-20X 

1986 

==== 

49 
67 
81 
149 

344.2 

167.9 

9 
6 
2 
1 
6 
1 
5 
1 
16 
-23X 

1987 
===== 

48 
78 
129 
227 

198.6 

238.1 

11 
7 
2 
1 
7 
0 
6 
2 
20 
21X 

1988 
==== 

50 
50 
180 
280 

183.3 

211.6 

11 
6 
3 
2 
3 
1 
2 
2 
15 
•22% 

1989 

===== 

40 
40 
220 
310 

.0 
188.5 

7 
4 
2 
1 
2 
0 
2 
1 
10 
-35X 

1990 
==== 

30 
30 
250 
320 

.0 
168.7 

5 
3 
1 
1 
2 
0 
2 
1 
8 

-23X 

1991 

==== 

30 
30 
280 

1 

• 310 

.0 
149.8 

4 
2 
1 
1 
2 
0 
2 
1 
7 

-11X 

1992 

==== 

30 
30 
300 
280 

.0 
132.2 

4 
2 
1 
1 
2 
0 
2 
1 
6 

-10X 

Source 

CAGR CAGR 

83-87 87-92 
===== 

-IX 
-12X 

NA 
NA 

-19X 

-18X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
-11X 

-8X 

===== 

-9X 
-17X 

18X 
4X 

-100X 

-11X 

-20X 

-23% 

-17X 

-9X 
-23X 

-100X 

-22X 

-21X 

-21X 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

52 

History and Forecast 

IC Layout 

Europe 

Personal Computer 

@ 
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UNIT SHIPMENT DATA (UorIcstation 

CPU SIiipments 

Worlcstation Shipments 

CPU Installed Base 

Worlcstation Installed Base 

Shi 

1983 

==== 

pments) 

0 

0 

0 

0 

1984 

==== 

0 

0 

0 

0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnlcey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Uorkstation Revenue 

Peripheral Revenue 

Software Revenue 

Bmvlled 

Unbondled 

Service Revenue 

Total Revenue 

Increase over iNrtbr Year 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

.0 

.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

1985 

==== 

35 

35 

35 

35 

29.2 

.0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

NA 

1986 

==== 

16 

16 

50 

50 

.0 

5.1 

0 

0 

0 

0 

1 

0 

1 

0 

1 

-28X 

1987 

==== 

497 

497 

547 

547 

2.0 

5.0 

1 

1 

1 

0 

2 

0 

2 

0 

4 

283X 

1988 

==== 

480 

480 

1,020 

1.020 

1.9 

4.6 

1 

1 

1 

0 

3 

0 

3 

1 

5 

38% 

1989 

==== 

450 

450 

1,460 

1,460 

1.7 

4.1 

1 

1 

1 

0 

4 

0 

4 

1 

5 

9% 

1990 

==== 

340 

340 

1,750 

1,750 

1.5 

3.7 

1 

0 

0 

0 

4 

0 

4 

1 

5 

•n 

1991 

==== 

150 

150 

•1,740 

1,740 

.0 

3.5 

1 

0 

0 

0 

2 

0 

2 

0 

3 

-33X 

1992 

==== 

120 

120 

1,550 

1,550 

.0 

3.3 

0 

0 

0 

0 

1 

0 

1 

0 

2 

•38X 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

===== 

-25X 

•25% 

23% 

23% 

•100% 

-8% 

-25% 

•24% 

•24% 

•100% 

-4% 

•100% 

-2% 

-8% 

-10% 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

53 

History and Forecast 

IC Layout 

Asia 

All Platforms 

@ 

vO 
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00 

D » 
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I 

IT SHIPtlENT DATA (HorIcstation 
CPU Shipments 

Uorlcstation Shipments 

CPU I Installed Base 

UorIcstation Installed Base 

Shi 

1983 

s=== 

pments) 

25 
56 
0 
0 

1984 
==== 

125 
356 
0 
0 

rERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnlcey ASP 

Hardware-Only ASP 

VENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenus 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbmdled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1336.1 

510.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1 
29 
NA 

371.1 

263.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
6 
50 
71X 

1985 

==== 

266 
367 
79 
183 

166.1 

124.8 

29 
16 
10 
4 
12 
7 
5 
2 
48 
-3X 

1986 

==== 

375 
462 
180 
345 

240.0 

63.1 

43 
19 
17 
7 
21 
15 
6 
6 
71 
46% 

1987 

==== 

937 
1,066 

1,117 

1,411 

130.7 

36.3 

55 
26 
22 
7 
29 
26 
4 
9 
93 
32X 

1988 

==== 

1,320 

1,440 

2,440 

2,850 

125.8 

26.7 

70 
31 
31 
8 
31 
24 
8 
11 
112 
21% 

1989 

===s 

1,650 

1,760 

4,080 

4,590 

115.4 

22.8 

75 
33 
33 
8 
35 
26 
10 
12 
122 
9X 

1990 
==== 

1,950 

2,040 

6,000 

6,560 

105.3 

18.7 

76 
33 
34 
8 
39 
27 
12 
13 
127 
4X 

1991 

==== 

2,240 

2,290 

^,110 

8,640 

101.3 

16.5 

78 
34 
35 
8 
43 
29 
14 
13 
134 

5% 

1992 

==== 

2,490 

2.490 

10,240 

10,670 

95.4 

14.5 

77 
34 
35 
8 
45 
30 
16 
14 
136 
2% 

Source-

CAGR CAGR 

83-87 87-92 

===== 

146X 

109% 

NA 
NA 

-44% 

-48% 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
63% 
34% 

===== 

22% 
19% 
56% 
50% 

-6% 
-17% 

7% 
5% 
10% 
2% 
9% 
3% 
35% 
8% 
8% 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

54 

History and Forecast 

IC Layout 

Asia 
Technical Workstation 

@ 

<o 
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o 
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•g 
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3 
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i 
-I 

a 
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£ 

1983 19 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU Shiianents 0 

Workstation Shipnients 0 

CPU Installed Base 0 

Workstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP .0 81 

Hardware-Only ASP .0 31 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

UI-ibundled NA 

Service Revenue 0 

Total Revenue 0 

Increase over Prior Year NA 

m 
== 

39 
39 
0 
0 

.3 

.2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
3 
NA 

1985 

===S 

185 
185 
30 
30 

83.5 

28.5 

5 
2 
2 
1 
4 
3 
0 
1 
U 

347X 

1986 
==== 

327 
327 
118 
118 

174.7 

25.7 

24 
9 
9 
5 
16 
12 
4 
4 
44 
213X 

1987 
==== 

782 
782 
901 
901 

113.1 

23.9 

30 
13 
13 
4 
22 
21 
1 
6 
57 
31X 

1988 

==== 

1,160 

1,160 

2,060 

2,060 

103.1 

21.4 

47 
21 
21 
6 
20 
14 
6 
7 
74 
30% 

1989 
==== 

1,470 

1,470 

3,530 

3,530 

94.0 

19.2 

52 
23 
23 
6 
23 
15 
8 
8 
83 
12X 

1990 

==== 

1,780 

1,780 

5,280 

5.280 

85.6 

17.2 

55 
25 
25 
6 
26 
16 
10 
9 
90 
8X 

1991 
==== 

2,080 

2.080 

,7.260 

'7,260 

77.8 

15.3 

57 
26 
26 
6 
28 
17 
11 
10 
95 
6% 

1992 

==== 

2,370 

2,370 

9,320 

9,320 

70.5 

13.4 

58 
26 
26 
6 
31 
18 
13 
10 
98 
3% 

Source 

CAGR CAGR 

83-87 87-92 

=-=== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

===== 

25% 
25X 
60X 
60X 

-9X 
-11X 

14X 
15X 
15X 
9X 
7X 
-4X 
92X 
11X 
11X 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 
REGION: 

PLATFORM: 

55 

History and Forecast 

IC Layout 

Asia 

Host-Dependent 

@ 

>o 
00 
00 

o 
(0 

•s 
<» 
5* 
o o 
•3 
O A 
o. 

1983 

UNIT SHIPMENT DATA (Uorkstation Shipments) 

CPU Shipments 25 

UorIcstation Shipments 56 

CPU Installed Base 0 

Uorkstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA 

Turnkey ASP 

Hardware-Only ASP 

(Thousands of Dollars) 

1336.1 49 

510.8 38 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue NA 

CPU Revenue NA 

Uorkstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

Unbundled NA 

Service Revenue 1 

Total Revenue 29 

IrKpeaae over Prlof Year NA 

98« 
=== 

86 
317 
0 
0 

8.8 
9.9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
6 
47 
61X 

1985 

==== 

76 
178 
47 
151 

415.9 

275.4 

24 
14 
8 
3 
8 
4 
5 
1 
34 
-27X 

1986 
==== 

48 
134 
59 
224 

1223.1 

213.3 

19 
10 
8 
2 
4 
3 
1 
3 
26 
-22% 

1987 
==== 

71 
199 
130 
424 

478.2 

244.0 

24 
13 
8 
3 
5 
4 
1 
3 
33 
24X 

1988 
==== 

80 
200 
210 
620 

445.1 

219.2 

22 
10 
10 
3 
11 
10 
2 
4 
36 
in 

1989 

s=== 

90 
200 
300 
810 

390.5 

197.5 

22 
10 
10 
2 
12 
10 
2 
4 
37 
3X 

1990 

z=== 

90 
180 
390 
950 

343.9 

179.1 

19 
8 
9 
2 
13 
11 
2 
4 
36 
-4% 

1991 

S=== 

110 
160 

, 500 

1,040 

305.2 

159.0 

20 
8 
10 
2 
14 
12 
2 
4 
37 
555 

1992 

==== 

120 
120 
630 

1,050 

271.3 

138.2 

19 
8 
9 
2 
14 
12 
2 
4 
37 
-IX 

Source 

CAGR CAGR 

83-87 87-92 

====3: 

29X 
38% 
NA 
NA 

-23X 

-17X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
25X 
3X 

====S 

11X 
-10X 

37X 
20X 

-11X 

-11X 

-5X 
-9X 
2X 
-8X 
21X 
25X 
8X 
4X 
3X 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

56 

History and Forecast 

IC Layout 

Asia 

Personal Cotnputer 
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UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Uorlcstation Shipments 

CPU Installed Base 

UorIcstation Installed Base 

Shi 

1983 
==== 

pments) 

0 
0 
0 
0 

1984 
==rrs 

0 
0 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

TurnIcey ASP 

Hsrduare-Only ASP 

REVENUE DATA (HilUofts of Dollars) 

Harduare Revenue 

CPU Revenue 

UorkstBtion fievefXie 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prfî r Year 

.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

1985 

==== 

4 
4 
2 
2 

51.5 

.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
NA 

1986 

==== 

0 
0 
2 
2 

.0 

.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
9% 

1987 

==== 

84 
84 
86 
86 

15.3 

.0 

1 
0 
0 
0 
2 
1 
2 
0 
3 

760X 

1988 
==== 

80 
80 
170 
170 

14.4 

.0 

1 
1 
1 
0 
0 
0 
0 
0 
2 

-44% 

1989 
===== 

80 
80 
250 
250 

13.4 

.0 

1 
1 
1 
0 
0 
0 
0 
0 
2 
-2X 

1990 

==== 

80 
80 
330 
330 

12.6 

.0 

1 
1 
1 
0 
0 
0 
0 
0 
2 

•2% 

1991 
==== 

40 
40 
350 

1 

' 350 

11.9 

.0 

1 
0 
0 
0 
0 
0 
0 
0 
1 

-35X 

1992 

==== 

0 
0 

290 
290 

.0 

.0 

0 
0 
0 
0 
0 
0 
0 
0 
1 

-50% 

Source: 

CAGR CAGR 

83-87 87-92 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

===== 

-100% 

-100% 

27% 
27% 

-100% 

NA 

-100% 

-100% 

-100% 

•100% 

-26% 

•100% 

•21% 

-29% 

-30% 

Dataquest 
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TABLE NUHBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

57 

History and Forecast 

IC Layout 

Rest of World 

All Platforms 
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UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

Shi 

1983 

pments) 

0 
0 
33 
133 

1984 

===S 

7 
21 
41 
153 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (HfI lions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revmiie 

Software Revenue 

Bindled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over PriHr Year 

.0 
454.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

440.0 

264.3 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
3 

1436X 

1985 
==== 

32 
38 
72 
183 

184.0 

55.5 

3 

0 
1 
4 
26X 

• 

1986 

==S = 

78 
82 
150 
234 

113.5 

69.5 

6 
3 
2 
1 
1 
1 
0 
1 
8 
81% 

1987 
ssss 

46 
46 
196 
219 

80.9 

47.9 

2 
2 
1 
0 
1 
0 
0 
0 
3 

-60X 

1988 

'"""-

180 
180 
380 
330 

70.9 

8.5 

2 
1 
1 
0 
1 
0 
0 
0 
3 

-10X 

1989 

""--

570 
570 
940 
850 

65.3 

4.4 

3 
1 
1 
0 
1 
0 
0 
0 
3 
26X 

1990 

~~~~ 

570 
570 

1,500 

1,380 

62.5 

4.0 

2 
1 
1 
0 
0 
0 
0 
0 
3 

-13X 

1991 

~~~~ 

570 
570 

2,030 

•1,880 

56.8 

3.7 

2 
1 
1 
0 
0 
0 
0 
0 
3 
-7X 

1992 

" • " " " " 

570 
570 

2.480 

2,320 

51.1 

3.3 

2 
1 
1 
0 
0 
0 
0 
0 
3 
-7X 

Source 

CAGR CAGR 

83-87 87-92 

"""•"•"•"• 

220X 

NA 
56X 
13X 

NA 
-43X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
95X 
94X 

~"~~""~ 

65X 
66% 
66% 
60X 

•9X 
•41X 

-3X 
-9X 
15X 

-39% 

-2X 
-20X 

4X 
-16% 

•3X 

Dataquest 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

58 
History and Forecast 

IC Layout 

Rest of World 

Technical Worlcstation 

<o 
oo 
CO 

O 
p> 

•g 
f» 

9 
o 
O 

•< 

1983 

UNIT SHIPMENT DATA (Workstation SIiipments) 
CPU Shipments 0 

Worlcstation Shipments 0 

CPU Installed Base 0 

Workstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA 

Turnkey ASP 

Hardware-Only ASP 

(Thousands of Dollars) 

.0 

.0 2( 

REVENUE DATA (Hi I Lions of Dollars) 

Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

Unbundled NA 

Service Revenue 0 

Total Revenue 0 

Increase over PrtBf Year NA 

m 
== 

0 
0 
0 
0 

.0 

.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

1985 
==== 

28 
28 
28 
28 

109.4 
28.0 

1 
0 
0 
0 
0 
0 
0 
0 
2 

19700% 

1986 

==== 

58 
58 
86 
86 

81.9 

24.9 

2 
1 
1 
0 
1 
1 
0 
1 
3 
55X 

1987 

==== 

11 
11 
98 
98 

76.1 

28.6 

0 
0 
0 
0 
0 
0 
0 
0 
1 

-7U 

1988 

==== 

20 
20 
120 
120 

70.8 

25.5 

1 
0 
0 
0 
0 
0 
0 
0 
1 

41X 

1989 
==== 

20 
20 
130 
130 

65.8 

22.7 

1 
0 
0 
0 
0 
0 
0 
0 
1 

-24X 

1990 

==== 

10 
10 
130 
130 

61.1 

20.8 

0 
0 
0 
0 
0 
0 
0 
0 
1 

-29X 

1991 
==== 

10 
10 
130 
130 

56.7 

18.8 

0 
0 
0 
0 
0 
0 
0 
0 
1 
-4X 

1992 

==== 

10 
10 
110 
110 

52.5 

16.9 

0 
0 
0 
0 
0 
0 
0 
0 
1 
-5X 

Source* 

CAGR CAGR 

83-87 87-92 

===== 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

===== 

-2X 
-2% 
2% 
2% 

-7X 

-10X 

-11X 

-8% 
-8% 

-26% 

-3% 
-19% 

10% 
-6% 
-7% 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

59 

History and Forecast 

IC Layout 

Rest of World 

Host-Dependent 

@ 
I-* 

<o 
00 
00 

o 
•> 

•6 
^N 

n 
o 

a 

g 
•< 

UNIT SHIPMENT DATA {Workstation 

CPU Shipments 

Workstation Shipments 

CPU Installed Bsse 

WorIcstation Installed Base 

Shi 

1983 

pments) 

0 
0 
33 
133 

1984 
ssss 

7 
20 
40 
152 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 
Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over PrJfli* Year 

.0 
454.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

440.0 

391.3 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
3 

1432X 

1985 
tl——~ 

4 
11 
44 
155 

532.5 

311.1 

1 
1 
0 
0 
0 
0 
0 
0 
2 

-33X 

1986 

'-'-'-" 

19 
24 
64 
148 

317.9 

178.1 

4 
3 
1 
0 
0 
0 
0 
1 
5 

104X 

1987 

==== 

9 
8 
72 
96 

187.5 

194.6 

2 
1 
0 
0 
0 
0 
0 
0 
2 

-57X 

1988 

S=== 

0 
0 
80 
30 

172.5 

175.1 

1 
0 
0 
0 
0 
0 
0 
0 
1 

-64X 

1989 

~~~~ 

0 
0 
80 
(10) 

158.7 

157.6 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-75X 

1990 

==== 

0 
0 
80 
(40) 

145.8 

144.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
OX 

1991 

"~~~ 

0 
0 

. 80 
(70) 

133.7 

129.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
OX 

1992 

~~~~ 

0 
0 
80 
(80) 

122.4 

114.8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
OX 

Source 

CAGR CAGR 

83-87 87-92 

~~"~~ ~~~~~ 

110X -100X 

NA -100X 

21X 2% 

-8X ERR 

NA -8X 

-19X -10X 

NA -100X 

NA -100X 

NA -100X 

NA -100X 

NA -IX 

NA -100X 

NA OX 

71X -29X 

73X -38X 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

60 

History and Forecast 

IC Layout 

Rest of World 

Personal Computer 

6 
»-* 
o 
CO 
OD 

o 
(0 

•s 
<» 

5* 
o o 

1 
a 

>< 

UNIT SHIPMENT DATA (WorIcstation 
CPU Shipments 

WorIcstation Shipments 

CPU Installed Ssse 

WorIcstation Instilled Base 

Shi 

1983 

pments) 

0 
0 
0 
0 

1984 

~~~~ 

0 
0 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Tumlcey ASP 

Hardware-Only ASP 

REVENUE DATA (Killions of Dollars) 

Hardware Revenue 

CPU Revenue 

UorlcstBtion Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Pp.tw* Year 

.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

1985 

S=S= 

0 
0 
0 
0 

.0 

.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
NA 

1986 
_—— 

0 
0 
0 
0 

.0 

.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
NA 

1987 
ss== 

26 
26 
26 
26 

.0 

5.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
NA 

1988 

r=s= 

160 
160 
180 
180 

.0 

4.5 

1 
0 
0 
0 
0 
0 
0 
0 
1 

264X 

1989 

----

550 
550 
740 
740 

.0 

4.1 

2 
1 
1 
0 
0 
0 
0 
0 
2 

192X 

1990 

==== 

550 
550 

1,290 

1,290 

.0 

3.7 

2 
1 
1 
0 
0 
0 
0 
0 
2 

•ex 

1991 

'-'-'-'-

550 
550 

1.830 

1.830 

.0 

3.4 

2 
1 
1 
0 
0 
0 
0 
0 
2 
-8X 

1992 

550 
550 

2.290 

2,290 

.0 

3.1 

2 
1 
1 
0 
0 
0 
0 
0 
2 
-8% 

Source 

CAGR CAGR 

83-87 87-92 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84% 
84% 
144X 

144X 

NA 

-9X 

65X 
65X 
65X 
NA 
OX 
NA 
OX 
NA 
52X 

Datac|uest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGKM: 

PLATFORM: 

61 

History and Forecast 

PCB Layout 

Worldwide 

All Platforms 

@ 
I-. 

« 
oe 
CO 
O 

C 
A 
» 
s* 
n O 

•a 
o 
5 
S 
a «.4 

e. •< 

UNIT SHIPMENT DATA (Uorlcstation Shi 

CPU Shipments 

Wortcstation Shipments 

CPU Installed Base 

Uorlcstation Installed Base 

1983 

pments) 

753 
1,839 

818 
2,171 

1984 

"---

1,984 

3,237 

1,995 

4,148 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnlcey ASP 

Hardware-Only ASP 

REVEI4UE DATA (Hi 11 ions of Dollars) 

Hardware Reveixw 

CPU Revenue 

WorlcstatIon Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

245.4 

443.3 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
34 
238 
NA 

208.7 

59.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
40 
305 
28X 

1985 

==== 

4,489 

6,045 

6,149 

9,610 

134.7 

46.8 

336 
156 
116 
64 
124 
111 
13 
57 
523 
7^X 

1986 

==== 

9,778 

11,225 

15,027 

19,418 

103.1 

18.8 

374 
164 
150 
59 
186 
135 
51 
72 
648 
24X 

1987 

==== 

14,940 

16,315 

29,900 

35,031 

61.8 

13.0 

361 
155 
142 
64 
261 
119 
142 
101 
722 
11X 

1988 

==== 

18,740 

19,700 

48,280 

53,520 

51.9 

12.0 

398 
172 
168 
58 
293 
108 
185 
104 
795 
10% 

1989 
....... 

21,450 

22,130 

68,460 

73,400 

46.9 

11.6 

413 
181 
173 
59 
336 
114 
222 
111 
860 
8X 

1990 

===S 

23,630 

24,060 

88,740 

92,930 

43.4 

11.3 

422 
187 
174 
61 
376 
120 
256 
117 
914 
6X 

1991 

"---

25,530 

25,860 

1Q7,510 

110,550 

40.5 

10.1 

406 
180 
167 
59 
400 
124 
276 
118 
925 
IX 

1992 

==== 

27,560 

27,790 

124,060 

125,760 

37.4 

9.2 

392 
173 
159 
59 
419 
128 
291 
119 
930 
IX 

Source 

CAGR :AGR 

83-87 87-92 

~~~~~ 

111X 

73X 
146X 

100X 

-29X 

-59X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
31X 
32X 

"~~~~ 

13X 
11X 
33X 
29X 

-10X 

-7X 

2X 
2X 
2X 
-IX 
10X 
2X 
15X 
3X 
5X 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

62 

History and Forecast 

PCB Layout 

Worldwide 

Technical Uorlcstation 

>o 
00 
00 

O 
• I 

s 
•g 
» 
M o o 

i 
t» a 

i: 
•< 

UNIT SHIPMENT DATA (Workstation Shi 
CPU Shipments 

WorlcstatioIi Shipments 

CPU Installed Base 

WorIcstation Installed Base 

1983 
==== 

pments) 

345 
345 
100 
100 

1984 

sr== 

706 
793 
398 
398 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

TurnIcey ASP 

Harduare'Only ASP 

REVENUE DATA (MilI ions of Dollars) 

Hardware Revenue 
CPU Revenue 

WorIcstation Revervje 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prfoi* Year 

73.1 

40.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
3 
28 
NA 

59.1 

31.2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
4 
43 
57X 

1985 

==== 

2,070 

2,070 

2,244 

2.244 

94.7 

29.9 

111 
40 
40 
31 
65 
65 
0 
27 
205 
374% 

1986 

r=== 

3,892 

3,892 

5,781 

5,781 

84.2 

24.1 

171 
71 
71 
30 
95 
90 
5 
29 
311 
52% 

1987 

==== 

5,571 

5,571 

11,339 

11,339 

54.2 

22.8 

178 
70 
70 
37 
141 
81 
60 
54 
372 
20% 

1988 

==== 

7,200 

7,200 

18,470 

18,470 

50.4 

20.7 

222 
91 
91 
39 
164 
82 
82 
65 
451 
21% 

1989 

r=== 

8.750 

8,750 

26,930 

26,930 

47.8 

18.7 

247 
102 
102 
43 
203 
92 
112 
75 
525 
16% 

1990 

==== 

10,430 

10.430 

36,520 

36,520 

44.9 

16.8 

265 
110 
110 
45 
243 
101 
142 
83 
592 
13% 

1991 

==== 

12,300 

12,300 

4,6,940 

46,940 

42.0 

14.8 

276 
114 
114 
47 
275 
109 
166 
90 
641 
8% 

1992 

14.530 

14,530 

58,120 

58,120 

38.9 

13.1 

283 
117 
117 
50 
305 
116 
189 
95 
684 
7% 

Source: 

CAGR CAGR 

83-87 87-92 
===== 

100% 

100% 

226% 

226% 

-7% 
-13% 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
106% 

92% 

21% 
21% 
39% 
39% 

-6% 
-10% 

10% 
11% 
11% 
6% 
17% 
7% 
26% 
12% 
13% 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

63 

History and Forecast 

PCB Layout 

Worldwide 

Host-Dependent 

O 
yo 
00 
00 

o 

•g 

9 
n o 

1 
"t 
V S a 
«M 

t 

UNIT SHIPMENT DATA (Uorkstation Shi 

CPU Shipments 

Worlcstation Shipments 
CPU Installed Base 

Workstation Installed Base 

1983 

==:== 

pments) 

A08 
1,A94 

718 
2,071 

1984 

r=== 

487 
1,653 

999 
3,151 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Haî dware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Year 

415.1 

544.2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
31 
211 
NA 

454.0 

399.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
35 
250 
19X 

1985 
==» 

663 
2,219 

1,564 

5,025 

361.6 

368.1 

203 
108 
69 
27 
38 
34 
4 
30 
274 
10X 

1986 

==== 

586 
2,033 

2,059 

6.449 

457.3 

248.5 

172 
80 
67 
25 
48 
38 
9 
39 
259 

•6X 

1987 

==== 

593 
1,969 

2,652 

7,783 

308.6 

247.3 

140 
66 
53 
21 
44 
28 
16 
36 
221 
-15X 

1988 
==== 

560 
1,530 

3,220 

8,450 

284.8 

224.8 

128 
58 
54 
17 
31 
15 
16 
26 
185 
-16X 

1989 
==== 

570 
1,250 

3,780 

8,730 

267.8 

201.4 

118 
56 
47 
15 
26 
11 
15 
22 
165 
-11X 

1990 

==== 

600 
1,030 

4,380 

8,570 

247.9 

181.0 

111 
55 
42 
14 
19 
9 
10 
19 
149 
-10X 

1991 

==== 

540 
860 

.4,920 

7,970 

227.3 

160.0 

89 
46 
32 
11 
11 
6 
5 
14 
114 
-23X 

1992 

==== 

500 
720 

5,420 

7,110 

208.2 

141.1 

72 
39 
25 
9 
7 
4 
3 
10 
89 
-22X 

Source 

CAGR 1 :AGR 

83-87 87-92 

===== 

10X 
7X 
39X 
39X 

-7X 
-18X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
4X 
IX 

===== 

-3X 
-18X 

15X 
-2X 

-8X 
-11X 

-12X 

•10X 

-14X 

-17X 

-31X 
-32X 

-30X 

•23X 

-17X 

: Dataquest 
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TABLE mmBER: 

T ITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

64 

History and Forecast 

PCB Layout 

Worldwide 

Personal Conputer 

@ 

>o 
oo 
CO 

o 
01 

I 
» 
D 
o o 

i 
a 
i-i 

£ 

1983 

UNIT SHIPMENT DATA {WorIcstation SIiipments) 

CPU Shipments 0 

Workstation Shipments 0 

CPU Installed Base 0 

WorIcstation Installed Base 0 

AVERAGE SYSTEH PRICE DATA 

Turnkey ASP 

Hardware-Only ASP 

(Thousands of Dollars) 

.0 

.0 

REVENUE DATA (Killions of Dollars) 
Hardware Revenue NA 

CPU Revenue NA 

Workstation Revenue NA 

Peripheral Revenue NA 

Software Revenue NA 

Bundled NA 

Unbundled NA 

Service Revenue 0 

Total Revenue 0 

Increase over Prior Year NA 

984 
=== 

791 
791 
598 
598 

.0 
4.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1 
12 
NA 

1985 
s=== 

1,756 

1,756 

2,341 

2,341 

47.6 

8.8 

22 
8 
8 
6 
21 
12 
9 
0 
43 
260X 

1986 

==== 

5,300 

5,300 

7,187 

7,187 

25.9 

4.1 

30 
13 
13 
4 
43 
6 
37 
4 
78 
81X 

1987 
s=== 

8,775 

8,775 

15,909 

15,909 

18.3 

3.8 

43 
19 
19 
5 
76 
9 
67 
10 
129 
65X 

1988 

==== 

10,970 

10,970 

26,600 

26,600 

16.9 

3.5 

48 
23 
23 
2 
98 
11 
87 
13 
159 
24X 

1989 

==== 

12,130 

12,130 

37,740 

37,740 

15.8 

3.2 

49 
24 
24 
2 

107 
11 
96 
14 
170 
7% 

1990 
ssss 

12,600 

12,600 

47,840 

47,840 

15.0 

2.9 

46 
22 
22 
2 

114 
10 
103 
15 
174 
2X 

1991 

==== 

12,690 

12,690 

55,650 

55,650 

14.8 

2.6 

41 
20 
20 
1 

114 
9 

105 
15 
170 
-2X 

1992 
==== 

12,530 

12,530 

60,520 

60,520 

14.8 

2.3 

37 
18 
18 
1 

108 
7 

100 
14 
158 
-7X 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

===== 

7X 
7X 
31X 
31X 

-4X 
-10X 

-3X 
-IX 
-IX 
•24X 

7X 
-4X 
8X 
6X 
4X 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

65 

History and Forecast 

PCB Layout 

North America 

All Platforms 

\o 
00 

oo O 
«> 

•g 
A 
M 
D 
o 
O 

a 

I 

UNIT SHIPMENT DATA (UorIcstation Shi 
CPU Shipments 

UorI(8tation Shipments 

CPU Installed Base 

Workstation Installed Base 

1983 
ss=a 

pments) 

285 
822 
515 

1,537 

1984 
s==s 

1,169 

1,960 

1,684 

3,491 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnlcey ASP 

Hardware-Only ASP 

REVENUE DATA (Mil I tons Of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Burdled 

Unbundled 

Service Revenue 

Total Revenue 

Ir>creBse over PrtlSr Year 

335.8 

305.2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
17 
112 
NA 

281.5 

36.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
26 
181 
62X 

1985 
==== 

2,568 

3,476 

4,251 

6,920 

117.3 

34.2 

153 
66 
58 
28 
66 
54 
12 
36 
255 
41X 

1986 

==== 

4,862 

5,301 

9,112 

12,045 

77.7 

15.5 

144 
66 
57 
20 
66 
36 
30 
33 
242 
-5X 

1987 

==== 

8,125 

8,546 

17,170 

20.145 

47.0 

9.7 

130 
56 
55 
19 
84 
29 
55 
40 
254 
5X 

1988 
s=== 

10,460 

10,600 

27,360 

29,910 

35.1 

8.3 

129 
58 
54 
17 
101 
30 
72 
37 
267 
5% 

1989 

==== 

11,680 

11,750 

38,180 

40,090 

31.5 

7.9 

131 
59 
55 
17 
112 
29 
83 
38 
281 
5X 

1990 
==== 

12,550 

12,550 

48,670 

49,710 

29.2 

7.8 

132 
60 
55 
16 
123 
29 
94 
40 
294 
5X 

1991 

==== 

13,270 

13,270 

5,7,880 

58,040 

27.4 

7.3 

127 
59 
53 
15 
130 
28 
102 
40 
297 
IX 

1992 

==== 

14,030 

14,030 

65,420 

64,830 

25.7 

6.9 

123 
57 
52 
15 
133 
27 
105 
40 
296 
-OX 

Source 

CAGR CAGR 

83-87 87-92 

===== 

131X 

SOX 
140X 

90X 

-39X 

•58X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
23X 
23X 

===== 

12X 
10X 
31X 
26X 

-11X 

-7X 

-IX 
OX 
-IX 
-5X 
9X 
•IX 
14X 
OX 
3X 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

66 

History and Forecast 

PCB Layout 

North America 

Technical Workstation 

O 
VO 
oo 
oo 

o 
PI 

s 
•g 
<» 

» 
H^ 
3 
o o 

<» 

a 
t-i 

e. 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 
Workstation Installed Base 

1983 
==== 

pments) 

100 
100 
100 
100 

1984 
==== 

297 
297 
397 
397 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 
CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over PriOP Year 

65.4 

40.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1 
7 
NA 

74.8 

31.4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
2 
21 

217X 

1985 
==== 

1,349 

1,349 

1,746 

1,746 

75.1 

28.0 

58 
21 
21 
16 
35 
35 
0 
13 
107 
398X 

1986 

==== 

1,909 

1,909 

3,653 

3,653 

62.6 

22.8 

72 
30 
30 
13 
32 
28 
4 
15 
119 
11X 

1987 

==== 

2,531 

2,531 

6,171 

6,171 

41.6 

21.7 

67 
27 
27 
13 
36 
24 
12 
21 
124 
5X 

1988 

==== 

3,310 

3,310 

9,410 

9,410 

37.9 

19.7 

80 
33 
33 
14 
46 
27 
19 
25 
151 
22% 

1989 

==== 

3,860 

3,860 

13,050 

13,050 

34.4 

18.0 

83 
35 
35 
14 
54 
28 
26 
27 
164 
8% 

1990 

==== 

4,480 

4,480 

16,960 

16,960 

31.3 

16.1 

85 
36 
36 
13 
62 
28 
34 
29 
176 

7X 

1991 

==== 

5,190 

5,190 

2,1,030 

21,030 

28.4 

14.2 

86 
37 
37 
13 
70 
27 
43 
30 
186 
6X 

1992 

==== 

6,090 

6,090 

25,360 

25,360 

25.7 

12.5 

87 
37 
37 
12 
78 
27 
50 
32 
196 
6X 

Source 

CAGR CAGR 

83-87 87-92 

==a== : 

124X 

124X 

180X 

180X 

-11X 

-14X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
134X 

107X 

===s= 

19X 
19X 
33X 
33X 

1 

-9X 
-10X 

5X 
7X 
7X 
-IX 
16X 
3X 
32X 
9X 
10X 

: Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

67 

History and Forecast 

PCB Layout 

North America 

Host-Dependent 

1983 1984 1985 1986 1987 1988 1989 1990 

CAGR CAGR 

1991 1992 83-87 87-92 

UNIT SHIPMENT DATA (Workstation Shipments) 

e 
<o 
oo 
00 

o 
e> 
S 
>o A 

P^ 

9 
O 

i *1 » 
r* 
a 

•< 

CPU Shipments 

UorIcststion Shipments 

CPU Installed Base 

Uorlcstation Installed Base 

184 
722 
415 

1,437 

273 
1,065 

688 
2,495 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 470.1 486.1 

Harduare-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 
Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prfioif Year 

543.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
17 
105 
NA 

404.3 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
24 
153 
46X 

287 
1,195 

975 
3,643 

356.4 

326.2 

85 
40 
33 
12 
18 
15 
3 
23 
126 
-18X 

235 
674 

1,210 

4,143 

429.8 

197.1 

60 
31 
22 
7 
14 
7 
7 
16 
90 
-29X 

172 
593 

1,382 

4,357 

333.5 

220.7 

42 
19 
18 
6 
12 
4 
7 
15 
69 
-24X 

120 
260 

1,500 

4,060 

306.8 

198.6 

23 
12 
9 
3 
8 
0 
7 
7 
38 
-44% 

120 
190 

1,620 

3,530 

282.3 

178.8 

22 
12 
8 
3 
7 
0 
7 
6 
34 
-10X 

140 
140 

1,760 

2,810 

259.3 

160.3 

23 
13 
8 
3 
5 
0 
5 
5 
33 
•5% 

140 
140 

.1.910 

'2,070 

237.9 

143.2 

21 
12 
6 
3 
2 
0 
2 
4 
27 
-19% 

140 
140 

2,050 

1,460 

217.8 

127.4 

18 
11 
5 
2 
1 
0 
1 
3 
23 
-16X 

Source: 

-2% 
-5X 
35X 
32X 

-8X 
-20X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
-2X 

-10X 

-4X 
-25X 

8X 
-20X 

-8X 
-10X 

-15X 

-11X 

-21X 

-16X 

-3A 
-100X 

-31X 

-28X 

-20% 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 
APPLICATION: 
REGION: 
PLATFORM: 

68 
History and Forecast 
PCB Layout 
North America 
Personal Computer 

O 
1 .^ 

CO 
00 

O 
«> 

•g 
» 
^H 
9 
o o 
•i 
"1 
«> 
r* 
<• 

a 

1983 1 

UNIT SHIPMENT DATA (Workstation Shipments) 
CPU Shipments 0 
UorIcstation Shipments 0 

CPU Installed Base 0 
Workstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 
Turnkey ASP .0 
Hardware-Only ASP .0 V 

REVENUE DATA (Millions of Dollars) 
Harduare Revenue NA 
CPU Revenue NA 
Workstation Revenue NA 
Peripherat Revenue NA 

SoftMore Revenue NA 
Bundled NA 
Unbundled NA 

Service Revenue 0 
Total RevefYue 0 

Increase over Prior Year NA 

984 
=== 

598 
598 
598 
598 

.0 
0.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
6 
NA 

1985 
==== 

932 
932 

1,530 
1,530 

126.2 
9.0 

9 
4 
4 
1 
13 
4 
9 
0 
23 

253X 

1986 
=r== 

2,718 
2,718 
4.249 
4,249 

17.9 
3.7 

11 
5 
5 
0 
20 
1 
19 
2 
34 
50X 

1987 
s==:= 

5,422 
5,422 
9,617 
9,617 

11.9 
3.8 

21 
10 
10 
0 
37 
1 
35 
4 
62 
83% 

1988 
==== 

7,030 
7,030 
16,450 
16,450 

10.9 
3.5 

26 
13 
13 
0 
47 
2 
46 
5 
78 
26% 

1989 
==== 

7,700 
7,700 
23,520 
23,520 

10.1 
3.2 

26 
13 
13 
0 
52 
1 
50 
5 
83 
6X 

1990 
==== 

7,920 
7,920 
29,940 
29,940 

9.3 
2.9 

24 
12 
12 
0 
56 
1 
55 
6 
86 
4X 

1991 
==== 

7,930 
7,930 

^4,940 
34,940 

8.5 
2.6 

21 
10 
10 
0 
57 
1 
57 
6 
84 
-2X 

1992 
==== 

7,790 
7,790 

38,010 
38,010 

7.8 
2.3 

18 
9 
9 
0 
54 
0 
54 
5 
78 
-8X 

Source 

CAGR CAGR 
83-87 87-92 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

===== 

8X 
8X 
32X 
32X 

-8X 
-9X 

•3X 
•3X 
-3X 

-33X 
8X 

•100X 
9X 
7X 
5X 

Dataquest 
July 1988 

o 
•t 
rt> 
o 

(/) 
« - » • 

CM 



o o 
(n 
tn 
o 
> o 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

69 

History and Forecast 

PCB Layout 

Europe 

All Platforms 

o 
I-. 

>o 
OO 

oo O 

s 
,0 

1-^ 
9 
n 
0 

1 5 
cv 

a «.4 

6. >< 

f 

UNIT SHIPHENT DATA (Workstation Shi 

CPU Shipments 

UorIcstation Shipntents 

CPU Installed Base 

WorIcstation Installed Base 

1983 

pments) 

418 
822 
0 
0 

1984 

==== 

593 
891 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnlcey ASP 

Hardware-Only ASP 

REVENUE DATA (MilUons of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prior Tear 

166.6 

534.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
13 
97 
NA 

115.5 

171.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
11 
85 
-12X 

1985 

SZ== 

726 
884 
721 
879 

199.3 

57.5 

69 
31 
17 
21 
22 
21 
0 
12 
100 
17X 

1986 

==== 

3,076 

3,364 

3,795 

4,240 

103.0 

12.5 

100 
46 
41 
13 
66 
51 
15 
21 
198 
99% 

1987 

3,912 

4,211 

7,707 

8,451 

45.3 

16.0 

88 
39 
37 
12 
112 
33 
79 
35 
235 
19X 

1988 

'-'-'-" 

4,500 

4,690 

12,170 

13,110 

39.0 

18.6 

103 
45 
42 
16 
128 
28 
100 
40 
271 
15X 

1989 

'-"" 

5.070 

5,150 

16,980 

17,970 

34.5 

18.5 

106 
48 
42 
16 
150 
29 
121 
43 
300 
11X 

1990 
ss== 

5,600 

5,600 

21,770 

22,700 

31.8 

18.0 

110 
50 
43 
17 
169 
30 
139 
47 
326 
9X 

1991 

-—-~ 

6,000 

6.000 

26,040 

^6,810 

29.9 

15.3 

104 
47 
41 
16 
179 
31 
148 
48 
331 
IX 

1992 

S=== 

6,430 

6.430 

29,720 

30,240 

27.9 

13.7 

100 
45 
39 
16 
187 
32 
155 
49 
337 
2X 

Source 

CAGR CAGR 

83-87 87-92 

S==S= 

75X 
50X 
NA 
NA 

-28X 

-58X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
29X 
25X 

==SS= 

10X 
9X 
31X 
29X 

-9% 
-3X 

3X 
3X 
IX 
6X 
11X 
-OX 
15X 
7X 
7X 

Dataquest 

July 1988 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

70 

Histoid arxl Forecast 

PCS Layout 

Europe 

Technical Workstation 

1983 1984 1985 1986 1987 1988 1989 1990 1991 
CAGR CAGR 

1992 83-87 87-92 

UNIT SHIPMENT DATA (Workstation Shipments) 

@ 

^0 
00 
00 

O 
»> 

•g 
A 

9 
o o 

-« 
B> 
r» 
4» 

a 
<-i 

t 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

239 
239 
0 
0 

393 
480 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Harduare-Only ASP 

REVENUE DATA (Millions of Dollars) 

Harduare Revenue 

CPU Revenue 
UorkstBtion Revenue 

Peripherftl Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Pr!<fr Tear 

74.8 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
2 
20 
NA 

47.7 

30.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
2 
21 
4X 

310 
310 
307 
307 

141.5 

41.0 

27 
9 
9 
10 
13 
13 
0 
8 
48 
136% 

1,383 

1,383 

1,687 

1.687 

96.5 

27.1 

66 
29 
29 
9 
46 
46 
0 
9 

132 
173X 

1,988 

1,988 

3,675 

3,675 

44.5 

23.3 

53 
22 
22 
9 
72 
30 
43 
23 
149 
12X 

2,420 

2,420 

6,090 

6,090 

40.7 

20.9 

65 
26 
26 
12 
81 
26 
56 
27 
173 
16X 

2,910 

2,910 

8,960 

8,960 

37.1 

18.7 

70 
29 
29 
12 
101 
27 
74 
32 
203 
17X 

3,430 

3,430 

12,190 

12,190 

33.8 

16.8 

73 
30 
30 
13 
121 
29 
92 
36 
230 
14X 

3,980 

3,980 

1?,610 

1^,610 

30.7 

14.8 

74 
30 
30 
13 
134 
31 
103 
39 
247 
7X 

4,620 

4,620 

19,120 

19,120 

27.9 

13.0 

75 
30 
30 
14 
147 
32 
114 
41 
262 
6X 

Source: 

70X 
70X 
NA 
NA 

-12X 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
85X 
65X 

18X 
18X 
39X 
39X 

-9X 
-11X 

7X 
7X 
7X 
9X 
15X 
2X 
22X 
12X 
12X 

Dataquest 

July 1988 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

71 

History and Forecast 

PCS Layout 

Europe 

Host-Dependent 

@ 
>-» 
>o 
00 oo 

o 
PI 

c; •8 
<» » 
9 
o o 

1 
s s 
o. <-* 

e. 

UNIT SHtPHENT DATA (Uorlcstation 

CPU Shipments 

Workstation Shipnients 

CPU Installed Base 

Uorkstation Installed Base 

Shi 

1983 

pments) 

179 
583 
0 
0 

1984 
==== 

152 
363 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (KiUions of Dollars) 

Hardware Revenue 

CPU Revenue 

Uorkststion Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over PrlBS^ Year 

323.4 

534.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
11 
77 
NA 

347.3 

380.3 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
8 
63 
-19X 

1985 
==== 

70 
228 
70 
228 

409.7 

608.5 

33 
21 
7 
6 
4 
4 
0 
3 
38 
-39X 

1986 
==== 

58 
346 
128 
573 

508.4 

513.9 

26 
13 
9 
4 
6 
4 
1 
11 
42 
9% 

1987 

S=== 

118 
417 
246 
991 

216.4 

278.9 

27 
13 
11 
3 
11 
2 
8 
8 
46 
10X 

1988 

----

130 
330 
380 

1,320 

196.2 

246.6 

31 
15 
12 
4 
10 
1 
9 
7 
47 
3X 

1989 

~~~~ 

140 
220 
520 

1,520 

178.0 

217.1 

30 
16 
10 
4 
8 
0 
8 
5 
43 

-9X 

1990 

*"*"" 

160 
160 
680 

1,610 

.0 
195.1 

31 
17 
10 
4 
5 
0 
5 
4 
41 

-5% 

1991 

150 
150 
830 

1 
"1,600 

.0 
171.4 

25 
14 
8 
3 
3 
0 
3 
3 
31 
-24X 

1992 

150 
150 
980 

1,490 

.0 
149.8 

22 
13 
7 
3 
1 
0 
1 
2 
26 

-17% 

Source 

CAGR CAGR 

83-87 87-92 

-10X 5X 

-8X -19X 

NA 32X 

NA 9X 

-10X -100X 

-15X -12X 

NA -4X 
NA -IX 

NA -10X 

NA ^X 

NA -34X 

NA -100X 

NA -30X 

-8X -21X 

-12X -11X 

: Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

History and Forecast 

PCB Layout 

Europe 

Personal Computer 

O 

«o 
OS 
00 

s 
•g 
A 

o 
n 
O 

o a 
«-i 

E 

UNIT SHIPMENT DATA (Workstation 

CPU Shipments 

WorIcstation SIiipments 

CPU Installed Base 

WorIcstation Installed Base 

Shi 

1983 

r=== 

pments) 

0 
0 
0 
0 

1984 

==== 

48 
48 
0 
0 

AVERAGE SYSTEM PRICE DATA (TIlousands of Dollars) 
Turnlcey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 
Unbundled 

Service ReveInue 

Total Revenue 

Increase over Pr1*tf Year 

.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

.0 
27.9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
2 
NA 

1985 

==== 

346 
346 
344 
344 

849.7 

9.0 

8 
2 
2 
5 
5 
5 
0 
0 
13 

694X 

1986 

==== 

1,635 

1,635 

1,979 

1,979 

22.3 

4.7 

8 
4 
4 
0 
14 
1 
14 
1 
24 
89X 

1987 

==== 

1,806 

1,806 

3,785 

3,785 

12.3 

3.8 

8 
4 
4 
0 
28 
1 
28 
4 
41 
69X 

1988 

==== 

1,950 

1,950 

5,700 

5,700 

11.3 

3.4 

7 
4 
4 
0 
38 
1 
36 
6 
51 
25X 

1989 

==s= 

2,020 

2,020 

7,500 

7,500 

10.4 

3.0 

7 
3 
3 
0 
41 
1 
40 
6 
54 
7X 

1990 

s==s 

2,010 

2,010 

8,900 

8,900 

9.5 
2.7 

6 
3 
3 
0 
43 
1 
42 
6 
55 
2X 

1991 
==== 

1,870 

1,870 

,9,600 

9,600 

8.8 
2.4 

5 
2 
2 
0 
42 
0 
42 
6 
53 
-3X 

1992 
==== 

1,650 

1,650 

9,630 

9,630 

.0 
2.2 

4 
2 
2 
0 
39 
0 
39 
6 
49 
-9X 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

===== 

-2« 
-2% 
21% 
21% 

-100% 

-10% 

-15% 

-14% 

-14% 

-100% 

7% 
-100% 

7% 
5% 
4% 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

73 

History and Forecast 

PCB Layout 

Asia 

All Platforms 

@ 

<o 
oo 
00 

o 
» 

•g 
A 

» 
•—• 
D 
o 
o 

•a 
o 
5 
S 
a 

i: 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Uorlcstation Shipments 

CPU Installed Base 

WorIcststion Installed Base 

1983 

s==s 

pments) 

44 
161 
0 
0 

1984 

=s== 

214 
359 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

TurnIcey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation RevemIue 
Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

1ncrease over Pri»f Year 

494.8 

569.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
4 
26 
NA 

522.7 

83.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
3 
35 

zn 

1985 
==== 

1,083 

1,550 

753 
1,054 

138.3 

167.2 

110 
57 
39 
14 
35 
34 
1 
8 

162 
367X 

1986 

=s== 

1,627 

2.319 

1,484 

2,262 

149.7 

42.2 

119 
46 
48 
25 
52 
47 
5 
17 
193 
19X 

1987 
==== 

2,710 

3,336 

4,194 

5,598 

104.1 

24.0 

137 
58 
48 
31 
63 
56 
7 
25 
225 
17X 

1988 
==== 

3,540 

4,150 

7,700 

9,710 

90.9 

20.1 

161 
67 
70 
24 
62 
50 
12 
27 
250 
11% 

1989 

==== 

4,430 

4,950 

11,990 

14,490 

80.4 

17.9 

170 
72 
73 
25 
72 
56 
16 
28 
271 
9X 

1990 

==== 

5,160 

5,590 

16,750 

19,530 

72.5 

16.3 

174 
74 
74 
26 
82 
60 
22 
29 
285 
5X 

1991 

==== 

5,910 

6,230 

21,780 

24,560 

64.7 

13.9 

169 
72 
71 
27 
90 
64 
26 
29 
289 
IX 

1992 

=r== 

6,700 

6,920 

26,860 

29,330 

57.8 

12.1 

163 
68 
67 
28 
97 
68 
30 
29 
289 
OX 

Source 

CAGR CAGR 

83-87 87-92 
===== 

180X 

113X 

NA 
NA 

-32X 

-55X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
62X 
71X 

===== 

20X 
16X 
45X 
39X 

-11X 

-13X 

4X 
3X 
7X 
-3X 
9X 
4X 
32X 
3X 
5X 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

74 
History and Forecast 

PCB Layout 

Asia 
Technical Workstation 

@ 

«o 
CO 
CO 

o 
0) 

c; 
•g 
A 

» 
N-4 

o o 

A 

a 

t 
•< 

1983 

UNIT SHIPMENT DATA (Workstation Shipments) 

1984 1985 1986 1987 1988 1989 1990 1991 1992 

CAGR CAGR 

83-87 87-92 

CPU Shipnwnts 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

6 
6 
0 
0 

15 
15 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MilUons of Dollars) 

Hardware Revenue 

CPU Revenue 
Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revervje 

Total Revenue 

Increase over Prior Year 

110.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
1 
NA 

202.0 

31.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
1 

36X 

373 
373 
153 
153 

128.3 

28.6 

24 
10 
10 
4 
16 
16 
0 
5 
48 

3459% 

490 
490 
292 
292 

134.0 

24.5 

29 
11 
11 
8 
16 
15 
1 
5 
55 
14X 

979 
979 

1,272 

1,272 

123.9 

24.3 

56 
20 
20 
15 
32 
28 
4 
10 
97 
77X 

1,390 

1,390 

2,660 

2,660 

113.0 

22.1 

76 
31 
31 
14 
36 
29 
8 
12 
124 
28% 

1,890 

1,890 

4,540 

4,540 

103.0 

20.0 

93 
38 
38 
16 
48 
36 
11 
16 
156 
25% 

2,420 

2,420 

6,900 

6,900 

93.7 

18.0 

106 
43 
43 
19 
59 
43 
16 
18 
183 
18% 

3,030 

3,030 

9,760 

9,760 

85.1 

16.0 

115 
47 
47 
21 
70 
50 
20 
21 
206 
12% 

3,710 

3,710 

13,050 

13,050 

77.2 

14.1 

120 
49 
49 
23 
80 
56 
24 
22 
223 
8X 

Source: 

257% 

257% 

NA 
NA 

3% 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
133% 

215% 

31% 
31% 
59% 
59% 

-9% 
-10% 

17% 
19% 
19% 
9% 
20% 
15% 
41% 
18% 
18% 

Dataquest 
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TABLE HUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

75 

History and Forecast 

PCB Layout 

Asia 

Host-Dependent 

>o 
00 

oo 

O 
01 

•s 
9 
o o 
\ 

i 
a 
<-i 

E. 

UNIT SHIPMENT DATA (Uorkstation Shi 

CPU Shipn«nt8 

UorIcststion Shipments 

CPU Installed Base 

UorIcstation Installed Base 

1983 

s=== 

pments) 

38 
155 
0 
0 

1984 
==== 

54 
199 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

TurnIcey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Hardware Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bmiled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Prlflr Year 

599.2 

569.1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
3 
25 
NA 

583.4 

418.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
3 
29 
15X 

1985 

==== 

300 
767 
202 
503 

354.6 

294.2 

83 
46 
28 
9 
15 
15 
0 
3 

107 
263X 

1986 

==== 

261 
953 
372 

1,149 

461.4 

290.6 

79 
32 
34 
14 
28 
27 
1 
11 
119 
11% 

1987 

==== 

292 
917 
663 

2,067 

321.1 

254.5 

68 
33 
23 
12 
21 
21 
0 
13 
103 
-13X 

1988 

==== 

300 
910 
960 

2,970 

295.0 

228.6 

71 
29 
33 
9 
13 
13 
0 
12 
96 
•TX 

1989 
==== 

290 
820 

1,250 

3,750 

270.2 

205.2 

62 
26 
28 
8 
11 
11 
0 
10 
84 
-13% 

1990 

==== 

270 
700 

1,530 

4,320 

247.9 

184.9 

53 
23 
23 
6 
9 
9 
0 
9 
70 
-16% 

1991 

==== 

220 
550 

1,750 

4,530 

227.3 

165.1 

39 
18 
17 
5 
6 
6 
0 
6 
52 
-26% 

1992 
==== 

180 
410 

1,930 

4,400 

208.2 

146.7 

28 
13 
12 
3 
4 
4 
0 
5 
37 
-29% 

Source 

CAGR CAGR 

83-87 87-92 

===== 

67% 
56% 
NA 
NA 

-14% 

-18% 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
41% 
42% 

===== 

-9% 
-15% 

24% 
16% 

-8% 
-10% 

-16% 

-17% 

-13% 

-24% 

-28% 

-28% 

NA 
-19% 

-19% 

Dataquest 
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TABLE NUMBER: 
TITLE: 
APPLICATION: 
REGION: 
PLATFORM: 

76 
History and Forecast 
PCB Layout 
Asia 
Personal Conputer 

1983 1984 1985 1986 1987 1988 1989 1990 1991 
CAGR CAGR 

1992 83-87 87-92 

@ 

-o 
00 
00 
O 
»> 

I 
» 
l-< 
9 
o 
o 

i 
s 
<» 

a 
V.I 

a 
*< 

UNIT SHIPtlENT DATA (Uorkstation Shipments) 
CPU Stijpments 0 
Workstation Shipments 0 
CPU Installed Base 0 
UorIcstation Installed Base 0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 
TurnIcey ASP .0 

Hardware-Only ASP .0 Z 

REVENUE DATA ( H U H 
Hardware Revenue 
CPU Revenue 
Uorkstation Revenue 
Peripheral Revenue 

Software Revenue 
Bundled 
Unbundled 

Service Revenue 
Total Revenue 

IrKrease over Prl^ Year 

of Dollars) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

U5 
145 
0 
0 

.0 
3.9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1 
4 
NA 

409 
409 
398 
398 

16.0 
.0 

4 
2 
2 
1 
3 
3 
1 
0 
7 

83% 

876 
876 
820 
820 

29.7 
4.4 

10 
3 
3 
4 
8 
4 
3 
1 
19 
158% 

1,439 
1,439 
2,259 
2,259 

22.6 
4.0 

13 
5 
5 
4 
10 
7 
3 
2 
25 
33X 

1,850 
1,850 
4,070 
4,070 

20.9 
3.6 

15 
7 
7 
1 
12 
8 
4 
2 
29 
16X 

2,250 
2,250 
6,200 
6,200 

19.2 
3.3 

16 
7 
7 
1 
13 
8 
5 
2 

31 
8X 

2,470 
2,470 
8,320 
8,320 

17.6 
3.0 

15 
7 
7 
1 
14 
8 
6 
2 

31 
OX 

2,650 
2,650 
10,280 
TO,280 

16.2 
2.7 

15 
7 
7 
1 
13 
8 
6 
2 
31 
•2X 

2,810 
2,810 
11,880 
11,880 

14.9 
2.4 

14 
7 
7 
1 
13 
7 
6 
2 
30 
-3X 

Source: 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

14X 
14X 
39X 
39X 

•8X 
-10X 

2X 
8X 
8X 

-22X 
6X 
2X 
13X 
4X 
4X 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

77 

History and Forecast 

PCB Layout 

Rest of World 

All Platforms 

1983 1984 

<o 
00 

oo 

o 

I 
» 
•.M 
9 
n 
O 

1 
•1 
•I S a 

UNIT SHIPMENT DATA (Workstation Shipments) 

CPU Shipments 7 8 

Uorlcstition Shipments 34 28 

CPU irtstelled Base 303 312 

Uorkstation Installed Base 634 657 

AVERAGE SYSTEM PRICE DATA 

Turnkey ASP 

Hardware-Only ASP 

(Thousands of Dollars) 

381.7 628.3 
563.4 275.6 

REVENUE DATA {Millions of Dollars) 

Harchare Revenue NA NA 

CPU Revenue NA NA 

Uorkstation Revenue NA NA 

Peripheral Revenue NA NA 

Software Revenue NA NA 

Bundled NA NA 

Unbmdled NA NA 

Service Revenue 1 0 

Total Revenue 3 5 

Increase ever Prtnt̂  Year NA 41X 

1985 

112 

136 

424 

758 

159.9 

20.5 

4 

2 

2 

1 

1 

1 

0 

1 

6 

34X 

1986 

213 

241 

637 

871 

73.4 

52.6 

11 

6 

4 

1 

2 

1 

1 

1 

15 

131X 

1987 

192 

222 

829 

837 

31.5 

28.1 

5 

2 

2 

1 

2 

1 

1 

1 

8 

-49% 

1988 

230 

250 

1,060 

790 

22.8 

25.6 

5 

3 

2 

1 

2 

1 

1 

1 

8 

2X 

1989 

270 

280 

1,300 

840 

20.9 

23.9 

6 

3 

2 

1 

2 

1 

1 

1 

8 

7% 

1990 

320 

320 

1,560 

980 

19.0 

23.5 

6 

3 

2 

1 

2 

1 

1 

1 

9 

11X 

1991 1992 

CAGR CAGR 

83-87 87-92 

360 410 131X 16X 

360 410 60X 13X 

1,810 2,050 29X 20X 

1,140 1,350 7X 10X 

17.3 15.6 -46X -13X 

17.9 13.7 -53X -13X 

6 
3 
2 
1 
2 
1 
1 
1 
8 
7X 

5 
3 
2 
1 
2 
1 
1 
1 
8 
-7X 

Source: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
2X 
22X 

IX 
3X 
-3X 
3X 
OX 
OX 
OX 
-IX 
IX 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

78 

History and Forecast 

PCB Layout 

Rest of World 

Technical Workstation 

@ 

>o 
00 
00 O 
p> 

s •S » 

5* 
o o 

i n a 

UNIT SHIPMENT DATA (Workstation Shi 

CPU Shipments 

Workstation Shipnients 

CPU Irtstalled Base 

Workstation Installed Base 

1983 

s=== 

pments) 

0 
0 
0 
0 

1984 

==== 

1 
1 
1 
1 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of Dollars) 

Harduare Revenue 

CPU Revenue 

Workstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Irwrease over PrfilMr Year 

.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

.0 
26.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

1985 
==== 

37 
37 
38 
38 

71.9 

27.4 

1 
1 
1 
0 
1 
1 
0 
0 
2 

11050X 

1986 
==== 

111 
111 
148 
148 

58.9 

26.2 

4 
2 
2 
0 
1 
1 
0 
1 
5 

137X 

1987 

==== 

73 
73 
221 
221 

26.3 

28.1 

1 
1 
1 
0 
1 
1 
0 
0 
2 

-53X 

1988 

=s== 

80 
80 
300 
300 

23.9 

25.6 

1 
1 
1 
0 
1 
1 
0 
0 
3 
IX 

1989 

==== 

90 
90 
390 
390 

21.8 

23.3 

1 
1 
1 
0 
1 
1 
0 
0 
3 
OX 

1990 

===s 

100 
100 
470 
470 

19.8 

20.9 

1 
1 
1 
0 
1 
1 
0 
0 
3 
OX 

1991 

==== 

110 
110 
540 
540 

18.0 

18.4 

1 
1 
1 
0 
1 
1 
0 
0 
2 
-4X 

1992 

==== 

110 
110 
590 
590 

16.3 

16.2 

1 
0 
0 
0 
1 
1 
0 
0 
2 
-5X 

Source 

CAGR CAGR 

83-87 87-92 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

===== 

9X 
9X 
22X 
22X 

-9X 
-10X 

•3X 
•4X 
-4X 
IX 
3X 
4X 
OX 
-IX 
-IX 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

79 

History and Forecast 

PCB Layout 

Rest of World 

Host-Dependent 

@ 

>o 
00 
00 

o 
s 

I 
» 
^̂  
9 
o 

I 
i 
a 

1983 

=s== 

UNIT SHIPMENT DATA (Uorkstatlori Shipments) 

CPU Shipnients 

Uorkststion Shipments 

CPU Installed Base 

Uorkstatfon Installed Base 

7 
34 
303 
634 

1984 
==== 

7 
27 
311 
656 

AVERAGE SYSTEM PRICE DATA (TtlOUUnds of Dollars) 

Turnkey ASP 
HardMare-Only ASP 

REVENUE DATA (MflHons of Dollars) 

Hardware Revenue 

CPU Revenue 

Uorlcstation Revenue 

Peripheral Revenue 

Software Revenue 

Bundled 

UnburxJled 

Service Revenue 

Total Revenue 

Increase over Prlit Year 

381.7 

563.4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1 
3 
NA 

628.3 

405.4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
5 
40X 

1985 

==== 

6 
30 
317 
651 

641.3 

348.4 

3 
1 
1 
0 
0 
0 
0 
1 
4 

-24X 

1986 

r=== 

32 
61 
349 
583 

363.4 

217.5 

7 
4 
2 
1 
0 
0 
0 
1 
8 

128X 

1987 
==== 

11 
41 
360 
368 

520.4 

271.6 

3 
2 
1 
0 
0 
0 
0 
0 
4 

-56X 

1988 

===:= 

10 
30 
370 
110 

468.4 

244.4 

3 
2 
1 
0 
0 
0 
0 
0 
4 
•IX 

1989 
==== 

20 
20 
390 
(70) 

421.5 

220.0 

4 
2 
1 
0 
0 
0 
0 
0 
4 
13X 

1990 
==== 

20 
20 
410 
(160) 

378.8 

197.3 

4 
2 
1 
1 
0 
0 
0 
0 
5 
21X 

1991 
==== 

20 
20 
440 
(220) 

339.9 

172.3 

4 
2 
1 
0 
0 
0 
0 
0 
4 

-13X 

1992 
==== 

20 
20 
460 
(240) 

304.4 

149.8 

3 
2 
1 
0 
0 
0 
0 
0 
4 

-13X 

Source: 

CAGR CAGR 

83-87 87-92 

===== 

13X 
5X 
4X 

-13X 

8X 
•17X 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
-17X 

2X 

===== 

13X 
-13X 

5X 
ERR 

-10X 

-11X 

IX 
5X 
-4X 
4X 

-17X 

-100X 

OX 
-IX 
IX 

Dataquest 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

80 

History and Forecast 

PCB Layout 

Rest of World 

Personal Computer 

@ 

00 
00 

o 
01 

s 
•g 
9 
o o 

I 
a 
«-i 

I-

UNIT SHIPMENT DATA (WorIcstation 
CPU Sliipnents 

WorIcstation Shipments 

CPU Installed Base 

WorIcstetion Ir^staLled Base 

Shi 

1983 

==ss 

pments) 

0 
0 
0 
0 

1984 

==ss 

0 
0 
0 
0 

AVERAGE SYSTEM PRICE DATA (Thousands of Dollars) 

TurnIcey ASP 

HarcNtsre-Only AS? 

REVENUE DATA (NUtlons of Dollars) 

HardHBre Revenue 

CPU Revenue 

Workstatfon ReveInue 
Peripheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Revenue 

Increase over Vriitr Year 

.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

.0 

.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
0 
0 
NA 

1985 
==== 

69 
69 
69 
69 

.0 
5.1 

0 
0 
0 
0 
0 
0 
0 
0 
1 
NA 

1986 
==== 

70 
70 
139 
139 

25.2 

3.9 

0 
0 
0 
0 
1 
0 
1 
0 
1 

131X 

1987 

==== 

108 
108 
247 
247 

10.7 

4.0 

0 
0 
0 
0 
1 
0 
1 
0 
1 
17X 

1988 
==== 

140 
140 
380 
380 

9.8 
3.7 

1 
0 
0 
0 
1 
0 
1 
0 
2 
6% 

1989 

===s 

160 
160 
520 
520 

9.1 
3.4 

1 
0 
0 
0 
1 
0 
1 
0 
2 
3X 

1990 

==== 

200 
200 
670 
670 

8.3 
3.0 

1 
0 
0 
0 
1 
0 
1 
0 
2 
2X 

1991 

s==s 

230 
230 
830 
830 

7.6 
2.7 

1 
0 
0 
0 
1 
0 
1 
0 
2 
2X 

1992 

=::== 

280 
280 

1,010 

1.010 

7,0 
2.4 

1 
0 
0 
0 
1 
0 
1 
0 
2 
2X 

Source 

CAGR CAGR 

83-87 87-92 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

===== 

21X 
21X 
32X 
32X 

-8X 
-9X 

9X 
9X 
9X 

-100X 

OX 
-8X 
OX 
OX 
3X 

Dataquest 

July 1988 
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Appendix B—Market Share 

INTRODUCTION 

The following market share tables present Dataquest's vendor estimates for the 
CAD/CAM industry. It is against Dataquest's corporate policy to publish or release 
individual forecasts for any company. 

Please refer to the section entitled "Introduction to the Service" for information on 
forecasting methodologies, companies contained within the data base, and caveats. 
Forecasting terms and definitions can be found behind the Glossary tab. 

We have tried to segment the market share data in as many meaningful ways as 
possible. As the forecast data base tends to be quite large by nature, we have limited 
market shares to the following structure: 

\ 
• Application by" 

— Region by 

• Platform 

Each market share analysis section includes data arranged by total CAD/CAM 
revenue, hardware revenue, software revenue, and workstation shipments. The sum of 
hardware and software revenue does not equal total revenue because we did not include 
revenue derived from servicing CAD/CAM systems for these market share analyses. 
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Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

1 
1987 Market Share 
Electronic Design Automation 

All Platforms 

Worldwide 
Mill ions of Dollars/Actual Units 

Company 
rc==rs= 

Mentor 

Digital 
Daisy 
Racal-Redac 

Apollo 

IBM 
Sun 
Valid 

Hewlett-Packard 
Cadnet i x 

Scientific Calculations 

Computervision 

CalIna 

Zuken 

Fujitsu 

Seiko Instruments (No OEM) 

NEC 
Gal ay 

Conpaq 
Zycad 

Silicon Conipiler Systems 
Silvar-Lisco 

Intergraph 

Control Data 

ECAD 
Futurenet 

SDA 
Sharp System Products 

Personal CAD Systems 

Autodesk 

Hitachi 

Asahi Optical (No OEM) 

Total 1 

Revenue 
x==ss» 

210.7 
174.1 

103.5 

89.8 

82.6 

80.2 

68.5 

67.3 
58.7 

53.9 

51.5 

47.5 
43.5 

41.7 

37.9 
35.0 

34.3 

27.2 

27.2 
27.1 

27.0 

25.3 

24.5 

21.8 
21.4 

17.9 

16.5 

16.3 

15.9 
15.0 

13.7 

10.0 

Kardware ! 

Revenue 
====sss 

99.9 

149.5 
26.2 

10.0 

74.0 

68.8 

60.5 

19.3 
34.7 

25.6 

16.8 

17.0 

23.2 

21.9 

26.1 

18.1 

17.8 

17.1 

27.2 

23.9 

.0 

.0 
13.5 

14.2 

.0 

.0 

.4 
6.8 
.0 
.0 
9.3 
7.4 

Software 

Revenue 
X==SS=E 

79.8 

.0 
55.2 
67.3 

.0 
4.9 
.0 

33.6 

18.9 
22.0 

17.3 

17.3 
12.4 

14.4 

8.1 
13.4 

13.0 

8.1 
.0 
.0 

23.8 
23.0 

5.8 
2.6 
21.4 

15.7 
15.4 

7.9 
13.9 

15.0 

3.3 
1.6 

Ukstns 
Shipped 
ss=s=ss 

4,936 

779 
831 
199 

3,115 

9,775 

2.886 

688 
2,466 
990 
154 
424 
359 
346 
508 
200 
639 
230 

7,640 

53 
0 
0 

222 
374 
0 
0 
10 
85 
0 
0 

245 
55 

Total 1 
Revenue 
ssrs=s= 

10.6X 

8.8% 

5.2X 

4.5X 

4.2% 
4.0% 

3.5% 

3.4% 

3.0% 
2.7% 

2.6% 
2.4% 

2.2% 

2.1% 

1.9% 
1.8% 

1.7% 

1.4% 

1.4% 

1.4% 
1.4% 

1.3% 

1.2% 
1.1% 

1.1% 
.9% 
.8% 
.8% 
.8% 
.8% 
.7% 
.5% 

• Market 

hardware Software 

Reventje 
ss=ssss 

10.0% 

15.0% 

2.6% 
1.0% 

7.4% 

6.9% 

6.0% 

1.9% 

3.5% 

2.6% 
1.7% 

1.7% 

2.3% 

2.2% 

2.6% 

1.8% 

1.8% 

1.7% 

2.7% 

2.4% 
.0% 
.0% 

1.3% 

1.4% 

.0% 

.0% 

.0% 

.7% 

.0% 

.0% 

.9% 

.7% 

Revenue 
sss==== 

11.1% 
.0% 

7.6% 
9.3% 

.0% 

.7% 

.0% 
4.7% 

2.6% 

3.0% 

2.4% 

2.4% 

1.7% 

2.0% 

1.1% 

1.9% 

1.8% 

1.1% 
.0% 
.0% 

3.3% 

3.2% 
.8% 
.4% 

3.0% 

2.2% 

2.1% 
1.1% 

1.9% 

2.1% 
.5% 
.2% 

Ukstns 

Shipped 
rss==== 

9.8% 

1.5% 
1.7% 

.4% 
6.2% 
19.4% 

5.7% 

1.4% 

4.9% 

2.0% 

.3% 

.8% 

.7% 

.7% 
1.0% 

.4% 
1.3% 
.5% 

15.2% 

.1% 

.0% 

.0% 

.4% 

.7% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 

.5% 

.1% 

(Continued) 
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Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

1 (Continued) 

1987 Market Share 

Electronic Design Automation 

All Platforms 
Worldwide 

Millions of Dollars/Actual Units 

Company 
sss==== 

Applicon 
Tektronix 
Toshiba (No OEM) 
Apple Computer 
Hitachi Zosen 
CAD AM 

Mitsubishi Electric 
Tokyo Electron (No OEM) 
ICL 

Other Companies 
All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

9.5 

7.5 

7.2 

7.0 

4.4 

4 .2 

3.5 
.8 

.8 

349.2 

1,981.9 

1,540.0 

265.2 

176.8 

527.3 

1,454.6 

3 .9 

3 .5 

5.5 
7.1 

1.6 

.0 

2.2 
.0 

.6 
146.4 

999.6 

807.2 

143.9 

48.6 
474.7 

525.0 

2.7 

3.1 

1.0 

.0 

2.4 

3.8 

1.0 

.7 

.2 

171.7 

721.4 

521.6 

93.7 

106.1 

.6 
720.8 

200 

95 

84 
2,527 

29 

0 

43 

0 

19 
9,160 

50,369 

45,293 

3,629 

1,447 

32,971 

17.398 

.5% 

.4% 

.4% 

.4% 

.2% 

.2X 

.2% 

.0% 

.m 
17.6X 

100.0X 

77.7X 

13.4X 

8.9% 

26.6X 
73.4X 

.4X 

.3X 

.6X 

.7X 

.2X 

.OX 

.2% 
• OX 
. IX 

14.6X 

100.OX 

S0.7X 

14.4X 
4.9X 

47.5X 

52.5X 

.4X 

.4X 

. IX 

.OX 

.3X 

.5X 

. IX 

. IX 

.OX 

23.8X 

100.OX 

72.3% 

13. OX 

14.7X 

.1X 

99.9X 

.4X 

.2X 

.2X 

5.OX 

. IX 

.0% 

. IX 

.OX 

.OX 

18.2X 

100.0X 

89.9X 

7.2X 

2.9X 
65.5X 

34.5X 

Source: Dataquest 

July 1988 
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Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 
PLATFORM: 

REGION: 
UNITS: 

1987 Marlcet Share 
Electronic Design Automation 

Technical Workstation 
Worldwide 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

sssssssc 

Mentor 

Apollo 

Daisy 
Sun 
Racal-Redac 

Valid 
Hewlett-Packard 

Cadnetix 
Computervision 

Calma 

Seiko Instruments (No OEM) 
NEC 
Cat ay 

Digital 

Silicon Compiler Systems 

ECAD 

Scientific Calculations 

Silvar-Lisco 

Intergraph 

SDA 
Sharp System Products 

Asahi Optical (No OEM) 

Zuken 
Tektronix 
Hitachi Zosen 
Hitachi 
IBM 
ICL 
Fujitsu 
Tokyo Electron (No OEM) 

EZSS=SS 

210.7 

82.6 
77.4 

68.5 
63.4 

63.3 
58.7 

45.9 
42.2 

28.9 
28.0 

27.4 

27.2 

22.7 

21.6 

20.3 

18.7 

18.5 

16.8 

16.5 

16.3 
7.6 
5.5 
5.3 
4.4 
1.9 
1.7 
.8 
.6 
.4 

sssssss 

99.9 

74.0 

22.1 

60.5 
9.9 
18.6 
34.7 

25.6 
16.0 

13.6 

12.6 

13.7 

17.1 
19.4 

.0 

.0 
6.8 
.0 
8.7 
.4 
6.8 
5.5 
2.9 
2.3 
1.6 
1.9 
.9 
.6 
.0 
.0 

srsssss 

79.8 

.0 
39.7 

.0 
44.9 
31.2 

18.9 

14.9 
14.0 
10.0 

12.6 

10.9 

8.1 
.0 

19.0 

20.3 

6.4 
16.8 

4.5 
15.4 

7.9 
1.4 
1.9 
2.3 
2.4 
.0 
.4 
.2 
.6 
.4 

======= 
4,936 

3,115 

546 
2,886 

199 
659 

2,466 

990 
360 
254 
180 
321 
230 
779 
0 
0 
64 
0 

112 
10 
85 
45 
59 
63 
29 
35 
29 
19 
0 
0 

sssssss 

18.8X 

7.4X 

6.9% 

6.IX 

5.7X 
5.7X 

5.2X 

4.IX 
3.8X 
2.6X 

2.5X 

2.4X 

2.4X 

2.OX 

1.9X 

1.8X 

1.7X 

1.7X 

1.5X 

1.5X 

1.5X 

.7X 

.5X 

.5X 

.4X 

.2X 

.2X 

.IX 

.IX 

.ox 

BSSSSSS 

19.6X 

14.5X 

4.3X 

11.8X 

1.9X 
3.6X 

6.8X 

5.OX 
3.IX 

2.7X 
2.5X 

2.7X 

3.4X 

3.8X 

.OX 

.OX 
1.3X 

.OX 
1.7X 
.IX 

1.3X 

1.1X 
.6X 
.5X 
.3X 
.4X 
.2X 
.IX 
.OX 

.ox 

sssssss 

17.8X 

.OX 
8.8X 

.OX 
10.0X 

6.9X 
4.2X 

3.3X 
3.IX 

2.2X 

2.8X 

2.4X 

1.8% 

.OX 
4.2X 

4.5X 

1.4X 

3.7X 

1.0X 

3.4X 

1.8X 

.3X 

.4X 

.5X 

.5X 

.OX 

.1X 

.OX 

.IX 

.IX 

25.5X 

16.IX 

2.8X 

14.9X 
1.0X 

3.4X 

12.8X 
5.IX 

1.9X 
1.3X 

.9X 
1.7X 

1.2X 

4.OX 

.OX 

.OX 

.3X 

.OX 

.6X 

.IX 

.4X 

.2X 

.3X 

.3X 

.IX 

.2X 

.2X 

.IX 

.OX 

.OX 

(Continued) 
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Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 
REGION: 

UNITS: 

2 (Continued) 
1987 Marlcet Share 
Electronic Design Automation 
Technical Workstation 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Autodesk 

Other Companies 

All Companies 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share -

Total Hardware Software 

Revenue Revenue Revenue 

.1 

114.2 
1,118.2 

.0 

34.7 

510.6 

.1 

64.7 

449.5 

0 

856 

19,328 

.OX 

10.2X 
100.0% 

.OX 

6.8X 

100.OX 

.OX 

14.4X 

100.OX 

Wkstns 

Shipped 
sssssss 

.OX 

4.4X 

100.OX 

All U.S.-Based Companies 

Alt Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

872.1 409.4 333.1 17,589 
111.9 56.4 44.3 1,051 

134.3 44.8 72.1 687 

188.9 167.0 .6 7,355 
929.3 343.6 448.9 11,973 

78.0X 80.2X 74.IX 91.OX 
10.OX 11.0X 9.9X 5.4X 

12.OX 8.8X 16.0X 3.6X 

16.9X 32.7X .IX 38.IX 
83.IX 67.3X 99.9X 61.9% 

Source: Dataquest 

July 1988 
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Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

1987 Marlcet Share 
Electronic Design Automation 

Host-Dependent 

Worldwide 
Millions of Dollars/Actual Units 

Company 
Total Hardware Software Wkstns 

ReverHje Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Digital 

Zuken 
Fujitsu 
Scientific Calculations 
IBM 
Zycad 

Control Data 

Calma 
Applicon 

Intergraph 

Toshiba (No OEM) 

Seiko Instruments (No OEM) 
Silvar-Lisco 

Daisy 

Hitachi 

Silicon Compiler Systems 

CAD AM 

Mitsubishi Electric 

NEC 
Asahi Optical (No OEM) 

Tektronix 
Computervision 

ECAD 

151.4 

36.2 
36.2 
32.8 

28.9 
27.1 

17.3 

13.9 

9.5 
7.6 
7.2 
7.0 
6.8 
6.3 
5.6 
5.4 
4.2 
3.5 
3.5 
2.4 
2.3 
1.4 
1.1 

130.1 

19.0 
26.1 
10.1 

21.3 
23.9 

11.8 

9.2 
3.9 
4.8 
5.5 
5.5 
.0 
1.1 
4.0 
.0 
.0 
2.2 
2.5 
1.9 
1.2 
.6 
.0 

.0 
12.5 
6.5 
10.8 

3.5 
.0 
1.5 
2.2 
2.7 
1.1 
1.0 
.8 
6.2 
3.7 
1.0 
4.8 
3.8 
1.0 
.6 
.2 
.8 
.4 
1.1 

0 
287 
508 
90 
331 
53 
4 
72 
200 
110 
84 
20 
0 
32 
40 
0 
0 
43 
20 
10 
32 
9 
0 

28.0X 

6.7% 
6.7X 

6.1X 

5.3X 
5.OX 

3.2X 

2.6X 
1.7X 

1.4X 

1.3X 

1.3X 

1.3X 

1.2X 

1.0X 

1.0X 

.8X 

.6X 

.6X 

.4X 

.4X 

.3X 

.2X 

36.IX 

5.3X 
7.2X 
2.8X 

5.9X 
6.6X 

3.3X 

2.6X 

1.1X 

1.3X 

1.5X 

1.5X 

.OX 

.3X 
1.1X 

.OX 

.OX 

.6X 
•TX 
.5X 
.3X 
.2X 
.OX 

.OX 
12.IX 

6.3X 
10.5X 
3.4X 

.OX 
1.4X 

2.IX 

2.7X 

I.IX 

.9X 

.8X 
6.OX 

3.5X 

1.0X 

4.6X 

3.7X 

.9X 

.6X 

.2X 

.8X 

.4X 
1.0X 

.OX 
7.8X 
13.9X 
2.5X 

9.0X 
1.5X 
.IX 

2.OX 

5.5X 

3.OX 

2.3X 

.5X 

.OX 

.9X 
1.1X 

.OX 

.OX 
1.2X 

.5X 

.3X 

.9X 

.3X 

.OX 

CCIS ECAD ® 1988 Dataquest Incorporated July 
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Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

3 (Continued) 

1987 Market Share 

Electronic Design Automation 

Host-Dependent 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Tolcyo Electron (No OEM) 

Other Companies 

All Companies 

Total Hardware Software 

Revenue Revenue Revenue 

.4 
123.8 
541.6 

.0 

75.6 

360.0 

.4 

36.7 

103.2 

Marlcet Share -

Ulcstns Total Hardware Software 
Shipped Revenue Revenue Revenue 

0 .IX .OX .3X 
1,720 22.9X 21.OX 35.6X 
3,666 100.0% 100.0% 100.0% 

Wkstns 
Shipped 

.OX 

46.9% 

100.0% 

All U.S.-Based Conpanies 419.2 285.7 69.0 2,540 

All Asian-Based Companies 112.5 71.6 27.7 1,076 

All European-Based Companies 10.0 2.7 6.5 50 
All Hardware Companies 234.0 204.6 .0 1,412 

All Turnkey & SW Companies 307.6 155.3 103.2 2,254 

77.4X 79.4X 66.9% 69.3% 
20.8% 19.9X 26.8X 29.3X 
1.8X .7X 6.3X 1.4X 

43.2X 56.8X .OX 38.5% 

56.8% 43.2% 100.0% 61.5% 

Source; Dataquest 

July 1988 
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Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

1987 Market Share 

Electronic Design Automation 

Personal Computer 

Worldwide 

Millions of Dollars/Actual Units 

Company 
ssrssEs 

IBM 

Compaq 
Racal-Redac 
Daisy 
Futurenet 

Personal CAD Systems 
Autodesk 
Cadnet i x 
Apple Computer 
Hitachi 
Control Data 
Valid 

Computervision 
NEC 

Fuj i tsu 
Calma 
Intergraph 
Other Companies 
All Companies 

Alt U.S..Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
Revenue 

======» 
49.6 

27.2 
26.4 

19.8 

17.9 

15.9 

14.9 

8.0 
7.0 
6.3 
4.6 
4.0 
3.9 
3.5 
1.1 
.7 
.2 

111.3 
322.1 

248.8 

40.8 

32.6 

104.5 

217.7 

Hardware Software 
Revenue 

=====»= 
46.6 

27.2 

.1 
3.1 
.0 
.0 
.0 
.0 
7.1 
3.4 
2.4 
.7 
.4 
1.6 
.0 
.4 
.0 

36.1 

129.1 

112.1 

15.9 

1.1 
103.0 

26.1 

Revenue 
SSSSSES 

1.0 
.0 

22.4 
11.8 

15.7 

13.9 
14.9 

7.1 
.0 
2.3 
1.1 
2.4 
2.9 
1.6 
1.0 
.2 
.2 

70.3 
168.7 

119.5 

21.8 

27.5 

.0 
168.7 

Ukstns 
Shipped 
sssrsrs 

9,415 

7.640 

0 
253 
0 
0 
0 
0 

2.527 
170 
370 
29 
54 
299 
0 
34 
0 

6,584 
27,375 

25,164 

1.502 

709 
24,204 

3,171 

Total 
Revenue 
sssssss 

15.4X 
8.4X 

8.2X 

6.2X 

5.6X 

4.9X 

4.6% 
2.5X 

2.2X 
1.9X 

1.4X 

1.2X 
1.2X 

1.1X 
.3X 
.2X 
.IX 

34.5X 

100.0X 

77.2X 
12.7X 

10.IX 

32.4X 

67.6X 

- Market Share * 

Hardware Software 
Revenue 
ESSSSSS 

36.1X 

21. IX 

.OX 
2.4X 

.OX 

.OX 

.OX 

.OX 
5.5X 
2.6X 

1.9X 

.5X 

.3X 
1.2X 

.OX 

.3X 

.OX 
28.0X 

100.OX 

86.8X 

12.3X 

.9X 
79.8X 

20.2X 

Reveixie 
sssss== 

.6X 

.ox 
13.3X 
7. OX 

9.3X 

8.2X 

8.8X 
4.2X 

.OX 
1.3X 

.7X 
1.4X 
1.7X 

.9X 

.6X 

.IX 

.IX 
41.7X 
100.OX 

70.8X 

12.9X 

16.3X 

.OX 
100.OX 

Ukstns 

Shipped 
ss=sss= 

34.4X 

27.9X 

.OX 

.9X 

.OX 

.OX 

.OX 

.OX 
9.2X 
.6X 

1.4X 

.IX 

.2X 
1.1X 
.OX 
.IX 
.OX 

24. IX 

100.0X 

91.9X 

5.5X 

2.6X 

88.4X 

11.6X 

Source: Dataquest 

July 1988 
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Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

1987 Market Share 

Electronic Design Automation 

Al l Platforms 

North America 

Millions of Dollars/Actual Units 

Company 
sss==== 

Mentor 

Digital 

Sun 
Apollo 

Daisy 
Valid 

Cadnetix 

IBM 
Scientific Calculations 
Zycad 

Hewlett-Packard 
Compaq 

Silicon Compiler Systems 
Computervision 

Control Data 
Intergraph 

EGAD 
Futurenet 
Racal'Redac 

Calay 
Silver-Li SCO 

Calma 

Autodesk 

SDA 
Personal CAD Systems 

Tektronix 

Apple Computer 
Applicon 

CADAM 

Total 

Revenue 
======= 

112.6 

79.7 

47.0 

40.4 

39.0 

37.1 

36.6 

35.6 

30.6 

21.8 
19.7 

19.0 
18.4 

16.2 

15.8 
15.1 

14.5 
13.1 

13.0 

12.1 

11.5 
11.4 

10.9 

8.3 
7.8 
6.4 
5.1 
4.7 
1.7 

Hardware 
Revenue 
sss=s== 

62.0 

67.7 

41.4 

35.6 

10.4 

9.3 
16.5 
32.0 

10.1 
19.0 
12.7 

19.0 

.0 
7.2 
10.1 
8.5 
.0 
.0 
.3 
9.4 
.0 
6.3 
.0 
.2 
.0 
3.0 
5.2 
2.4 
.0 

Software 
Revenue 
BSSSS== 

33.8 
.0 
.0 
.0 

18.9 

17.4 

15.7 

2.0 
8.3 
.0 
5.4 
.0 

16.2 
4.4 
1.5 
3.8 
14.5 

11.6 
10.8 

1.8 
9.2 
3.9 
10.9 

7.7 
6.8 
2.7 
.0 
.9 
1.5 

Ukstns 

Shipped 
s==xsss 

2,982 

393 
2,038 

1,445 

316 
346 
673 

4,875 

92 
41 

1,032 

5,348 
0 

129 
205 
119 
0 
0 
29 
111 
0 

178 
0 
5 
0 
81 

1,845 

108 
0 

Total 

Revenue 

12.9X 

9.2X 
5.4X 

4.6X 

4.5X 

4.3X 

4.2% 
4.IX 

3.5X 

2.5X 

2.3X 

2.2X 
2.IX 
1.9X 

1.8X 
1.7X 

1.7X 
1.5X 
1.5X 

1.4X 

1.3X 

1.3X 

1.3X 

.9X 

.9X 

.7% 

.6% 

.5X 

.2X 

- Market Share • 

Hardware Software 
Revenue 
======= 

14.OX 

15.3X 

9.4X 

8.OX 

2.3X 

2.IX 

3.7X 

7.2X 

2.3X 

4.3X 

2.9X 
4.3X 
.OX 

1.6X 
2.3X 
1.9X 

.OX 

.OX 

.IX 
2.1X 

.OX 
1.4X 

.OX 

.OX 

.OX 

.7X 
1.2X 

.6X 

.OX 

Revenue 
======= 

10.9X 

.OX 

.OX 

.OX 
6.1X 

5.6X 

5.IX 

.6X 
2.7X 

.OX 
1.8X 

.OX 
5.2X 
1.4X 

.SX 
1.2X 

4.7X 
3.7X 

3.5X 

.6X 
3.OX 

1.3X 

3.5X 
2.5X 

2.2X 

.9X 

.OX 

.3X 

.5X 

Wkstns 

Shipped 

======= 
10.7X 

1.4X 

7.3X 

5.2X 

1.1X 

1.2X 

2.4X 

17.5X 

.3X 

.IX 
3.7X 
19.2X 

.OX 

.5X 

.7X 

.4X 

.OX 

.OX 

.IX 

.4X 

.OX 

.6X 

.OX 

.OX 

.OX 

.3X 
6.6X 

.4X 

.OX 

(Continued) 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

5: (Continued) 
1987 Market Share 
Electronic Design Automation 

All Platforms 

North America 
Millions of Dollars/Actual Units 

Corpany 

Zuken 

Other Conf>anies 

All Companies 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

.4 

165.1 

870.5 

.3 
53.9 

442.1 

.1 
99.5 

309.1 

0 

5,423 
27,816 

Market Share -

Total Hardware Software 

Revenue Revenue Revenue 

.OX 

19.0X 

100.OX 

.IX 
12.2X 

100.OX 

.OX 
32.2X 

100.OX 

Ukstns 

Shipped 

.OX 
19.5X 

100.OX 

All U.S.-Based Companies 842.9 431.9 294.9 27,666 

All Asian-Based Companies .4 .3 .1 0 

All European-Based Companies 27.1 9.9 14.2 149 

All Hardware Companies 276.6 249.1 .0 20,929 

All Turnkey & SU Companies 593.8 193.0 309.1 6,887 

96.8X 97.7X 95.4X 99.5X 
.OX .IX .OX .OX 

3.IX 2.2X 4.6X .5X 

31.8X 56.3X .OX 75.2X 
68.2X 43.7X 100.OX 24.8X 

Source: Dataquest 

July 1988 

CCIS EGAD O 1988 Dataquest Incotporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

1987 Market Share 
Electronic Design Automation 

Technical Workstation 

North America 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Mentor 

Sun 

Apollo 

Valid 

Cadnet i x 

Daisy 

Hewlett-Packard 

Silicon Compiler Systems 

Computervision 

ECAD 

Calay 

Intergraph 

Digital 

Calma 

Scientific Calculations 

Racal-Redac 

Silvar-Lisco 

SDA 

Tektronix 

IBM 

Autodesk 

Other Companies 

All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

112.6 

47.0 

40.4 

34.8 

29.3 

26.5 

19.7 
14.7 

14.6 
13.8 

12.1 
10.8 

10.4 

9.5 

9.2 

8.6 

8.3 

8.3 

4.5 

.6 

.1 

50.6 

486.3 

464.3 
.0 

22.1 

99.9 
386.4 

62.0 

41.4 

35.6 

8.6 

16.5 

7.3 

12.7 
.0 

7.0 
.0 

9.4 
5.7 

8.8 

5.2 

2.5 

.3 

.0 

.2 

2.0 

.3 

.0 

4.7 
229.9 

220.1 
.0 

9.8 
87.7 

142.3 

33.8 

.0 

.0 

16.4 

9.3 

12.6 

5.4 
12.9 

3.2 

13.8 

1.8 

3.2 

.0 

3.4 

3.0 

7.1 

6.6 

7.7 

2.0 

.2 

.1 

40.8 

183.3 

173.3 
.0 

9.9 
.0 

183.3 

2,982 

2,038 

1,445 

317 

673 

163 

1,032 

0 
116 

0 

111 

82 

393 

130 

21 

29 

0 
5 

53 

11 

0 

221 

9,823 

9,677 
0 

146 
3,992 

5.831 

23.2X 

9.7X 

8.3X 

7.2X 
6.0% 

5.5X 

4.IX 

3.OX 
3.OX 

2.8X 

2.5X 

2.2X 

2.IX 

2.OX 

1.9X 

1.8X 

1.7X 
1.7X 

.9X 

.IX 

.OX 

10.4X 

100.0X 

9S.5X 
.OX 
4.5X 

20.5X 
79.5X 

26.9X 

18.OX 

15.5X 

3.7X 

7.2X 

3.2X 

5.5X 

.OX 
3.OX 

.OX 

4.IX 

2.5X 

3.8X 

2.2X 

1.1X 

.IX 

.OX 

.IX 

.9X 

.IX 

.OX 

2.OX 
100.OX 

95.7X 

.OX 
4.3X 
38.1X 

61.9X 

18.4X 

.OX 

.OX 

9.0X 

5.IX 

6.9X 

3.OX 
7.1X 
1.7% 

7.5X 

1.0X 

1.7X 

.OX 

1.9X 

1.6X 

3.9X 

3.6X 

4.2X 

1.1X 

.IX 

.IX 

22.3X 
100.OX 

94.6X 

.OX 
5.4X 
.OX 

100.OX 

30.4X 

20.7X 
14.7% 

3.2% 

6.9% 

1.7X 
10.5X 

.OX 

1.2% 
.0% 

1.1% 

.8% 

4.0% 

1.3% 

.2% 

.3% 

.0% 

.1% 

.5% 

.1% 

.0% 

2.2X 
100.OX 

98.5X 
.OX 
1.5X 

40.6X 
59.4X 

Source: Dataquest 

July 1988 

CCIS ECAD © 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

1987 Market Share 
Electronic Design Automation 
Host-Depeixient 

North America 
Millions of Dollars/Actual Units 

Company 
SBXXSES 

Digital 

Zycad 

Scientific Calculations 

Control Data 
IBM 
Applicon 
Intergraph 

Silicon Compiler Systems 
Silvar-Lisco 

Daisy 

Tektronix 

CAD AM 

Calma 
ECAD 

Zuken 
Computervision 

Other Companies 

All Companies 

All U.S..Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 1 
Revenue 
======= 

69.3 

21.8 

21.4 

13.3 

10.4 

4.7 
4.3 
3.7 
3.2 
3.1 
1.9 
1.7 
1.1 
.7 
.4 
.1 

52.4 

213.5 

212.4 

.4 

.6 
107.2 

106.2 

hardware Software 
Reveruje 
======= 

58.9 

19.0 

7.6 
9.0 
7.6 
2.4 
2.9 
.0 
.0 
1.0 
1.0 
.0 
.7 
.0 
.3 
.1 

27.2 
137.6 

137.2 

.3 

.1 
92.0 

45.6 

Revenue 
======= 

.0 

.0 
5.3 
.8 
1.4 
.9 
.6 
3.2 
2.5 
1.3 
.7 
1.5 
.3 
.7 
.1 
.0 

20.6 

39.9 

39.4 

.1 

.4 

.0 
39.9 

Ukstns 
Shipped 

======= 

0 
41 
71 
2 

119 
108 
37 
0 
0 
31 
27 
0 
14 
0 
0 
1 

799 
1,250 

1,247 

0 
3 

683 
567 

Total 1 
Revenue 

======= 

32.5X 

10.2X 

10.OX 

6.2X 

4.9X 

2.2X 
2.OX 

1.7X 
1.5X 

1.5X 

.9X 

.8X 

.5X 

.3X 

.2X 

.IX 
24.5X 
100.0X 

99.5X 

.2X 

.3X 
50.2X 

49.8X 

• Market Share -• 

iardware Software 
Revenue 
======= 

42.8X 

13.8X 

5.5X 

6.5X 

5.5X 

1.8X 

2.IX 
.OX 
.OX 
.7X 
.7X 
.OX 
.5X 
.OX 
.2X 
.OX 

19.7X 

100.OX 

99.7X 

.2X 

.IX 
66.8X 

33.2X 

Revenue 
======= 

.OX 

.OX 
13.3X 

2.0X 
3.4X 

2.2X 

1.6X 

8.1X 
6.4X 

3.3X 

1.8X 

3.7X 

.7X 
1.8X 

.IX 

.IX 
51.6X 

100.OX 

98.8X 

.IX 
1.1X 

.ox 
100.ox 

Ukstns 
Shipped 

.OX 
3.3X 

5.7X 

.IX 
9.6X 

8.6X 

3.OX 
.OX 
.OX 

2.5X 

2.2X 

.OX 
1.1X 
.OX 
.OX 
.OX 

63.9X 

100.OX 

99.8X 

.OX 

.2X 
54.6X 

45.4X 

Source: Dataquest 
July 1988 

CCIS ECAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

8 
1987 Marlcet Share 
Electronic Design Automation 

Personal Computer 

North America 

Millions of Dollars/Actual Units 

Company 

IBM 

Compaq 
Futurenet 
Autodesk 
Daisy 

Personal CAD Systems 
Cadnetix 
Apple Computer 
Racal-Redac 
Control Data 
Valid 

Computervision 
Calma 

Other Companies 
All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

Alt European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total Hardware Software Wkstns 
Revenue Revenue Reveivie Shipped 

24.6 

19.0 

13.1 

10.8 

9.4 

7.8 

7.3 

5.1 
4.4 

2.5 
2.3 

1.5 
.7 

62.1 

170.7 

166.2 

.0 

4.5 

69.5 

101.2 

24.0 

19.0 

.0 

.0 
2.0 

.0 

.0 

5.2 
.0 

1.1 
.7 

.2 

.4 

22.0 

74.6 

74.6 

.0 

.0 

69.5 

5.1 

.4 

.0 

11.6 

10.8 

5.0 

6.8 

6.4 
.0 

3.7 

.7 
1.0 

1.1 

.2 

38.2 

86.0 

82.2 

.0 

3.8 

.0 

86.0 

4,745 

5,348 

0 

0 
122 

0 

0 

1,845 

0 
204 

29 

12 
34 

4,403 

16,742 

16,742 

0 

0 

16,253 

489 

Market Share 
Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

14.4X 32.2X .5X 28.3X 

11.2X 25.5X .OX 31.9X 
7.7X .OX 13.4X .OX 

6.3X .OX 12.6X .OX 

5.5X 2.7X 5.8X .7X 
4.6X .OX 7.9X .OX 

4.3X .OX 7.5X .OX 

3.OX 6.9X .OX 11.OX 
2.6X .OX 4.3X .OX 

1.5X 1.4X .8X 1.2X 

1.3X .9X 1.2X .2X 

.9X .2X 1.3X .IX 

.4X .6X .3X .2X 

36.4X 29.5X 44.4X 26.3X 

100.OX 100.0X 100.0X 100.OX 

97.4X 100.OX 95.6X 100.OX 

.OX .OX .OX .OX 

2.6X .OX 4.4X .OX 

40.7X 93.2X .OX 97.IX 

59.3X 6.8X 100.0X 2.9X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 
REGION: 

UNITS: 

1987 Market Share 

Electronic Design Automation 
All Platforms 

Europe 

Millions of Dollars/Actual Units 

Cotnpany 

Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Racal-Redac 
Digital 
Mentor 

Daisy 
Apollo 
Computervision 

Valid 

IBM 
Hewlett-Packard 

Scientific Calculations 

Cadnetix 
Cat ay 
Sun 
Silvar-Lisco 

Calma 

Intergraph 
Conpaq 

Personal CAD Systems 

Control Data 
Silicon Compiler Systems 

Applicon 

ECAD 
Zycad 

SDA 
Autodesk 

Futurenet 
CADAM 

Apple Computer 

Tektronix 

64.9 
54.7 

53.1 
37.9 

28.8 
25.3 

22.1 

21.2 
19.0 

15.3 

14.0 
13.6 

12.0 

11.2 

10.4 
8.5 
6.8 
6.1 
5.7 
5.1 
4.5 
4.1 
3.7 
3.2 
2.6 
2.3 
1.3 
1.2 
1.1 

1.3 
46.4 

21.8 
4.8 
25.3 
6.5 
6.3 
18.3 

11.1 
2.7 
7.1 
6.6 
10.5 

.0 
4.4 
4.4 
6.8 
.0 
4.0 
.0 
1.3 
.0 
3.4 
.1 
.0 
.0 
.0 
1.2 
.5 

54.2 

.0 
21.8 

23.5 
.0 

11.5 
12.4 

1.5 
6.3 
8.0 
5.2 
6.1 
.0 

11.2 

1.3 
1.7 
.0 
5.3 
.9 
4.5 
1.8 
4.1 
.0 
3.0 
2.6 
2.0 
1.1 
.0 
.5 

144 
213 

1.276 

292 
1,031 
254 
216 

2,493 

992 
46 
257 
105 
520 
0 
83 
96 

1,910 

0 
146 
0 
86 
0 
9 
2 
0 
0 
0 

430 
14 

11.6X 

9.8X 
9.5X 
6.8X 
5.U 
4.5X 

3.9X 
3.8% 
3.4X 

2.7X 

2.5X 

2.4X 
2.IX 

2.OX 

1.9X 
1.5X 

1.2X 

1.1X 

1.0X 

.9X 

.8X 

.7X 

.7X 

.6X 

.5X 

.4X 

.2X 

.2X 

.2X 

,5X 
19.6X 

9.2X 
2.0X 
10.7X 

2.7X 

2.7X 
7.7X 

4.7X 

1.1X 

3.0X 
2.8X 
4.4X 

.OX 
1.9X 
1.9X 

2.9X 

.OX 
1.7X 

.OX 

.5X 

.OX 
1.4X 

.OX 

.OX 

.OX 

.OX 

.5X 

.2X 

22.6X 

.OX 
9.1X 
9.8X 
.OX 

4.8X 

5.2X 
.6X 

2.6X 

3.3X 
2.2X 

2.5X 
.OX 

4.7X 

.6X 

.7X 

.OX 
2.2X 

.4X 
1.9X 

.8X 
1.7X 
.OX 

1.2X 

1.1X 

.9X 

.5X 

.OX 

.2X 

1.2X 

1.7X 
10.2X 
2.3X 

8.3X 
2.OX 

1.7X 
20. OX 

8.0% 

.4X 
2.1X 
.8X 

4.2% 
.OX 
.7X 
.8X 

15.3X 

.OX 
1.2X 

.OX 

.7X 

.OX 

.IX 

.OX 

.OX 

.OX 

.OX 
3.4X 

.IX 

CCIS ECAD ® 1988 Dataquest Incorporated July 

(Continued) 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

9 (Continued) 

1987 Market Share 

Electronic Design Automation 

All Platforms 

Europe 

Millions of Dollars/Actual Units 

Company 

ICL 

Other Companies 
All Companies 

Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

Marlcet Share -

Total Har^are Software 

Revenue Revenue Revenue 

.8 

99.7 

560.2 

.6 

41.3 
236.7 

.2 19 

48.8 1.820 
239.5 12,456 

.IX 

17.8% 
100.0X 

.3X 

17.5% 
100.OX 

.IX 

20.4X 
100.OX 

Wlcstns 

Shipped 

.2X 

14.6X 
100.OX 

All U.S.-Based Companies 424.4 

All Asian-Based Companies .0 
All European-Based Companies 135.8 

All Hardware Companies 138.3 
All Turnkey & SW Companies 421.9 

207.7 

.0 

29.0 

124.4 

150.6 11,201 
.0 0 

88.9 1,255 

.0 7,231 

112.3 239.5 5,225 

75.8X 87.7X 62.9% 89.9X 
.OX .OX .OX .OX 

24.2X 12.3X 37.1X 10.IX 

24.7X 52.5X .OX 58.0% 

75.3X 47.5X 100.OX 42.OX 

Source: Dataquest 
July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

10 

1987 Market Share 

Electronic Design Automation 

Technical Workstation 

Europe 

Millions of Dollars/Actual Units 

Company 
KSSSKSS 

Mentor 

Racal-Redac 

Apollo 

Daisy 

Computervision 

Valid 

Hewlett-Packard 
Cadnetix 

Caley 

Sun 
Silvar-Lisco 

Calma 

Digital 
Intergraph 

Scientific Calcu 
Silicon Compiler 
ECAO 
SOA 
ICL 
Tektronix 
IBM 
Other Companies 

All Companies 

I at ions 
Systems 

All U.S.-Based Companies 

All Asian-Based Companies 
All European-Based Companies 

All Hardware Companies 
All Turnkey & SW Companies 

Total 

Revenue 

53.1 

43.1 

28.8 

25.8 

22.8 

20.4 

19.0 

14.0 

13.6 
12.0 

8.2 
7.3 
7.1 
5.2 
4.6 
4.1 
3.9 
3.2 
.8 
.8 
.5 

49.8 
348.2 

249.6 

.0 
98.7 
49.2 

299.0 

Hardware Software 

Revenue 

21.8 

1.3 
25.3 
3.9 
6.2 
6.3 
11.1 

7.1 
6.6 
10.5 

.0 
2.9 
6.0 
2.6 
.7 
.0 
.0 
.1 
.6 
.4 
.2 

18.0 

131.5 

106.1 
.0 

25.4 

43.0 

88.5 

Revenue 

21.8 

35.6 

.0 
15.5 

9.7 
11.1 

6.3 
5.2 
6.1 
.0 
8.2 
1.1 
.0 
1.1 
2.6 
3.6 
3.9 
3.0 
.2 
.4 
.2 

24.6 

160.0 

100.5 

.0 
59.5 
.0 

160.0 

Ukstns 

Shipped 

1,276 

144 
1,031 

166 
212 
216 
992 
257 
105 
520 
0 
61 
213 
25 
30 
0 
0 
2 
19 
9 
8 

301 
5,588 

5,089 

0 
500 

1,833 
3.755 

Total 

Revenue 
ssssEsa 

15.3X 
12.4X 

8.3X 
7.4X 

6.5X 

5.9X 

S.4X 

4.OX 

3.9X 

3.4X 

2.4X 

2.IX 

2.OX 

1.5X 
1.3X 

1.2X 
1.1X 
.9X 
.2X 
.2X 
.IX 

14.3X 

100.0X 

71.7X 

.OX 
28.3X 

14.IX 

85.9X 

narKei anare 

Hardware Software 
Revenue 
sssssss 

16.SX 

1.0X 

19.2X 

2.9X 

4.7X 

4.8X 

8.4X 

5.4X 

5.OX 

8.OX 

.OX 
2.2X 
4.6X 

2.OX 
.SX 
.OX 
.OX 
.IX 
.SX 
.3X 
.2X 

13.7X 

100.0X 

80.7X 
.OX 

19.3X 
32.7X 

67.3X 

Revenue 
ssssass 

13.6X 

22.2X 

.OX 
9.7X 

6.1X 

6.9X 

4.OX 

3.2X 

3.8X 
.OX 

5.2X 

.7X 

.OX 

.7X 
1.6X 

2.3X 

2.4X 
1.9X 
.IX 
.2X 
.IX 

15.4X 
100.0X 

62.8X 

.OX 
37.2X 

.OX 
100.OX 

Wkstns 
Shipped 
ssss=» 

22.8X 

2.6X 

18.4X 

3.OX 

3.8X 

3.9X 

17.8X 

4.6X 
1.9X 

9.3X 

.OX 
1.1X 
3.8X 

.4X 

.5X 

.OX 

.OX 

.OX 

.3X 

.2X 

.IX 
S.4X 

100.OX 

91. IX 

.OX 
8.9X 

32.8X 

67.2X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

11 
1987 Marlcet Share 

Electronic Design Automation 

Host-Dependent 

Europe 

Millions of Dollars/Actual Units 

Cooipany 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Digital 

Scientific Calculations 

IBM 

Applicon 

Control Data 

Zycad 

Calma 

Intergraph 

Daisy 

Silvar-Lisco 

CAD AM 

Silicon Compiler Systems 

Tektronix 

ECAD 

Computervision 

Other Companies 

All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

47.5 

10.7 

8.1 

4.5 

3.9 

3.7 

3.1 

3.1 
3.0 
3.0 

1.3 

1.0 

.3 

.2 

.2 

35.7 

129.2 

119.9 

.0 

9.4 
67.9 

61.3 

40.4 

2.0 

5.9 

1.3 

2.8 

3.4 

1.5 
1.8 
.0 

.0 

.0 

.0 

.2 

.0 

.1 

20.9 

80.2 

77.6 

.0 
2.6 

60.3 

19.8 

.0 

5.5 

1.0 

1.8 

.6 

.0 

.2 

.4 

2.3 
3.0 

1.1 

.9 

.1 

.2 

.0 

12.9 

30.1 

24.1 

.0 

6.0 
.0 

30.1 

0 

17 

92 

86 

2 

9 

22 
71 

0 
0 

0 

0 

5 

0 

2 

521 

827 

780 

0 
47 

432 

395 

36.8X 

8.3X 

6.2X 

3.5X 

3.0% 

2.8X 

2.4X 

2.4X 

2.3X 

2.3X 

1.0X 

.8X 

.3X 

.2X 

.IX 

27.6X 

100.0X 

92.8X 

.OX 
7.2X 

52.5X 

47.5X 

50.4X 

2.5X 

7.3X 

1.6X 

3.5X 

4.3X 

1.8X 

2.2X 

.OX 

.ox 

.ox 

.ox 

.2X 

.OX 

.IX 

26. IX 

100.OX 

96.8X 

.OX 
3.2X 

75.3X 

24.7X 

.OX 

18.2X 

3.4% 

6.IX 

2.0% 

.OX 

.7X 

1.5X 

7.5% 

9.9% 

3.8% 

3.0% 

.4% 

.7% 

.1% 

42.9% 

100.0% 

80.0% 

.0% 

20.OX 

.OX 
100.0X 

.0% 

2.0% 

11.2% 

10.4% 

.3% 

1.1% 

2.7% 

8.6% 

.0% 

.0% 

.0% 

.0% 

.6% 

.0% 

.2% 

63.0% 

100.OX 

94.4X 

.0% 
5.6% 

52.3% 

47.7% 

Source: Dataquest 
July 1988 

CCIS ECAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 
REGION: 

UNITS: 

12 

1987 Marlcet Share 

Electronic Design Automation 
Personal Computer 
Europe 

Millions of Dollars/Actual Units 

Company 
s&=ss=s 

Racal-Redac 

IBM 

Daisy 

Compaq 

Personal CAD Systems 

Autodesk 

Computervision 

Futurenet 

Control Data 

Valid 

Apple Computer 

Intergraph 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnicey & SW Companies 

Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

Narlcet Share 

Total Hardware Software Ulcstns 

Revenue Revenue Revenue Shipped 

21.8 

12.7 

9.1 
6.8 
6.1 
2.6 
2.3 
2.3 
1.8 
1.6 
1.2 
.2 

U.2 
82.7 

55.0 

.0 
27.7 

21.2 

61.6 

.0 
12.1 

1.0 
6.8 
.0 
.0 
.2 
.0 
1.2 
.0 
1.2 
.0 
2.4 
25.0 

24.0 

.0 
1.1 

21.0 

4.0 

18.6 

.3 
5.7 
.0 
5.3 
2.6 
1.8 
2.0 
.3 
1.4 
.0 
.2 

11.2 

49.5 

26.1 

.0 
23.4 

.0 
49.5 

0 
2.393 

125 
1,910 

0 
0 
41 
0 

144 
0 

430 
0 

998 
6,041 

5,332 

0 
709 

4,966 

1,075 

26.4X 

15.3X 

11.0% 
8.2X 

7.ZX 
3.2% 

2.8X 

2.8X 
2.2% 

2.OX 

1.5X 
.3X 

17.2X 

100.OX 

66.5X 

.OX 
33.5X 

25.6X 

74.4X 

.OX 
48.5X 

4.OX 

27.2X 

.OX 

.OX 

.9X 

.OX 
5.ox 
.OX 

4.8X 

.OX 
9.7X 

100.OX 

95.7X 

.OX 
4.3X 

84.0X 

16.0X 

37.7X 

.6X 
11.6X 
.OX 

10.7X 

5.3X 

3.5X 
4.IX 

.6X 
2.8X 

.OX 

.3X 
22.7X 

100.OX 

52.7X 

.OX 
47.3X 

.OX 
100.0X 

.OX 
39.6X 

2.IX 

31.6X 
.OX 
.OX 
.7X 
.OX 

2.4X 

.OX 
7.1X 

.OX 
16.5X 

100.OX 

88.3X 

.OX 
11.7X 

82.2X 

17.8X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 
REGION: 
UNITS: 

13 

1987 Market Share 
Electronic Design Automation 
All Platforms 

Asia 
Millions of Dollars/Actual Units 

Conpany 

Mentor 

Zuken 

Fujitsu 
Seiko Instruments (No OEM) 

NEC 

Digital 

Daisy 
Calma 

IBM 

Hewlett-Packard 

Sharp System Products 

Hitachi 

Racal-Redac 
Apollo 

Asahi Optical (No OEM) 

Sun 

Valid 
Toshiba (No OEM) 

Scientific Calculations 

Coinputervision 

SDA 

Hitachi Zosen 

Silicon Compiler Systems 

Mitsubishi Electric 

Cednetix 

EGAD 

Silvar-Lisco 

Futurenet 
Personal CAD Systems 

Compaq 

Autodesk 

CAD AM 

Total 1 
Revenue 

45.0 

41.3 

37.9 
35.0 

34.3 

31.8 

24.9 

21.3 

21.3 
18.9 

16.3 

13.7 
11.6 

10.2 

10.0 

9.5 
7.5 
7.2 
5.6 
5.5 
5.0 
4.4 
3.5 
3.5 
3.2 
2.8 
2.4 
2.2 
1.4 
1.4 
1.3 
1.3 

iardware ! 
Revenue 

16.2 
21.5 

26.1 
18.1 

17.8 

28.6 

10.6 

12.2 
16.7 

10.2 

6.8 
9.3 
8.4 
10.3 

7.4 
8.6 
3.4 
5.5 
4.1 
3.1 
.1 
1.6 
.0 
2.2 
2.0 
.0 
.0 
.0 
.0 
1.4 
.0 
.0 

Software 
Revenue 

24.3 
14.4 

8.1 
13.4 

13.0 

.0 
11.9 

7.0 
1.4 
6.8 
7.9 
3.3 
2.1 
.0 
1.6 
.0 
3.4 
1.0 
1.0 
1.3 
4.7 
2.4 
3.1 
1.0 
1.1 
2.8 
2.4 
1.9 
1.3 
.0 
1.3 
1.1 

Ukstns 
Shipped 

678 
346 
508 
200 
639 
142 
210 
92 

2.115 

386 
85 
245 
25 
522 
55 
328 
120 
84 
15 
37 
3 
29 
0 
43 
59 
0 
0 
0 
0 

382 
0 
0 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

8.5X 
7.9X 

7.2X 
6.7X 

6.5X 

6.1X 

4.7% 

4.1% 

4.0% 
3.6X 

3.IX 

2.6X 

2.2X 

1.9X 

1.9X 

1.8X 

1.4X 
1.4X 

1.1X 

1.1X 

1.0X 
.8X 
.7X 
.7X 
.6X 
.5X 
.5X 
.4X 
.3X 
.3X 
.2X 
.2X 

5.3X 

7.1X 

8.6X 
6.OX 

5.9X 

9.5X 
3.5X 

4.OX 

5.5X 

3.4X 

2.2X 

3.IX 
2.8X 

3.4X 

2.4X 

2.8X 

1.1X 
1.8X 

1.3X 

1.DX 

.OX 

.5X 

.OX 

.7X 

.TX 

.OX 

.OX 

.OX 

.OX 

.4X 

.OX 

.OX 

14.4X 
8.5X 

4.8X 
8.0X 

7.7X 

.OX 
7. OX 

4.2% 

.8X 
4.IX 

4.7X 
1.9X 

1.2X 

.OX 

.9X 

.OX 
2.0X 

.6X 

.6X 

.8X 
2.8X 

1.4X 

1.8X 
.6X 
.6X 

1.7X 

1.4X 

1.1X 

.7X 

.OX 

.8X 

.7X 

7.2X 
3.7X 

5.4X 
2.IX 

6.8X 

1.5X 

2.2X 

1.0X 
22.6X 

4.IX 

.9% 
2.6X 

.3X 
5.6X 

.6X 
3.5X 

1.3X 
.9X 
.2X 
.4X 
.OX 
.3X 
.OX 

.sx 

.6X 

.OX 

.OX 

.OX 

.OX 
4.1X 

.OX 

.OX 

(Continued) 

CCIS ECAD © 1988 Dataquest Incoiporated July 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

13 (Continued) 

1987 Marlcet Share 

Electronic Design Automation 

All Platforms 

Asia 

Millions of Dollars/Actual Units 

Company 
sssssss 

Cat ay 
Zycad 

Tolcyo Electron (No OEM) 
Apple Computer 
Control Data 
Applicon 
Other Companies 

All Conpanies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Conpanies 
All Hardware Companies 
All Turnkey & SW Companies 

otal 

avenue 
;===== 

1.3 
1.1 
.8 
.5 
.3 
.3 

80.3 
525.9 

248.1 

264.7 
13.1 

96.3 

429.6 

Hardware 
Revenue 
s=ssss= 

1.0 
1.0 
.0 
.5 
.1 
.2 

47.9 

302.7 

149.7 

143.6 
9.4 
86.6 
216.0 

Software 
Revenue 
3SSSSS= 

.2 

.0 

.7 

.0 

.1 

.1 
22.7 

168.5 

72.4 

93.7 
2.4 
.6 

167.9 

Ukstns 
Shipped 
rsss==r 

12 
2 
0 

177 
19 
6 

1.799 
9,364 

5,697 

3,629 

38 
4,192 

5,172 

Total 
Revenue 
sssssxs 

.2X 

.2X 

.2% 

.n 

.1% 

.IX 
15.3X 
100.ox 

47.2X 

50.3X 

2.5X 
18.3X 

81.7X 

• Market Share -
Hardware Software 
Revenue 
SSSSSES 

.3X 

.3X 

.OX 

.2X 

.OX 

.OX 
15.8X 

100.OX 

49.4X 

47.4X 
3.IX 

28.6X 
71.4X 

Revenue 
sssss== 

.IX 

.ox 

.4X 

.OX 

.IX 
•OX 

13.5X 

100.OX 

43. OX 
55.6X 
1.4X 
.4X 

99.6X 

Wkstns 
Shipped 
BSSSSSS 

.IX 

.OX 

.ox 
1.9X 

.2X 

.IX 
19.2X 
100.ox 

60.8X 

38.8X 

.4X 
44.8X 

55.2X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

14 
1987 Market Share 
Electronic Design Automation 

Technical Workstation 

Asia 

Millions of Doliars/Actual Units 

ConIpany 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Mentor 

Seiko Instruments (No OEM) 

NEC 
Daisy 
Hewlett-Packard 
Sharp System Products 

Calma 
Racal'Redac 

Apollo 
Sun 
Asahi Optical (No OEM) 

Valid 
Zuken 

SDA 
Scientific Calculations 
Computervision 

Hitachi Zosen 

Digital 

Silicon Conpiler Systems 
EGAD 

Cadnetix 

Hitachi 

Silver-Lisco 

Calay 

Fuj i tsu 

IBM 
Tokyo Electron (No OEM) 

45.0 

28.0 

27.4 

23.9 
18.9 

16.3 
11.8 
11.5 
10.2 

9.5 
7.6 
7.5 
5.5 
5.0 
4.9 
4.4 
4.4 
4.1 
2.8 
2.7 
2.6 
1.9 
1.9 
1.3 
.6 
.6 
.4 

16.2 
12.6 

13.7 

10.6 
10.2 

6.8 
5.3 
8.3 
10.3 
8.6 
5.5 
3.4 
2.9 
.1 
3.6 
2.6 
1.6 
3.7 
.0 
.0 
2.0 
1.9 
.0 
1.0 
.0 
.3 
.0 

24.3 

12.6 

10.9 

11.0 
6.8 
7.9 
5.3 
2.1 
.0 
.0 
1.4 
3.4 
1.9 
4.7 
.9 
1.0 
2.4 
.0 

2.5 
2.7 
.4 
.0 
1.9 
.2 
.6 
.1 
.4 

678 
180 
321 
210 
386 
85 
58 
25 
522 
328 
45 
120 
59 
3 
13 
29 
29 
142 
0 
0 
59 
35 
0 
12 
0 
10 
0 

16.4% 

10.2X 

10.OX 

8.7X 
6.9X 

5.9X 
4.3X 
4.2X 
3.7X 

3.5X 

2.8X 

2.7X 
2.OX 

1.8X 

1.8X 
1.6X 

1.6X 

1.5X 
1.0X 

1.0X 

.9X 

.7X 

.n 

.5X 

.2X 

.2X 

.2X 

11.3X 
8.8X 

9.6X 

7.4X 

7.2X 
4.7X 
3.7X 
5.8X 
7.2% 

6.0X 

3.8X 

2.4X 
2.OX 

.IX 
2.5X 
1.8X 

1.1X 

2.6X 
.OX 
.OX 

1.4X 

1.3X 

.OX 

.7X 

.OX 

.2X 

.0% 

23.3X 
12.IX 

10.4X 

10.5X 
6.6X 

7.5X 
5.IX 
2.OX 

.OX 

.OX 
1.3X 
3.3X 

1.9X 

4.5X 

.9% 

.9% 
2.3X 
.OX 

2.4X 

2.6X 
.4% 
.OX 

1.8X 

.2X 

.5X 

.IX 

.3X 

18.4X 

4.9X 

8.7X 

5.7X 
10.5X 

2.3X 
1.6X 
.7X 

14.2X 
8.9X 

1.2X 
3.3X 

1.6X 

.1% 

.3X 

.8X 

.8X 
3.8X 
.OX 
.OX 

1.6X 

1.0X 

.OX 

.3X 

.OX 

.3X 

.OX 

CCIS EGAD €> 1988 Dataquest Incorporated July 

(Continued) 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

14 (Continued) 

1987 Market Share 
Electronic Design Automation 

Technical Workstation 

Asia 

Millions of Dollars/Actual Units 

Company 

Autodesk 

Other Companies 

All Companies 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share -

Total Hardware Software 
Revenue Revenue Revenue 

.0 

13.4 
274.2 

.0 

11.9 

143.0 

.0 

(.9) 

104.3 

0 

330 

3,679 

sss Bssssess 

.ox 
4.9X 

100.0% 

.OX 

8.3X 
100.0X 

.OX 

-.9X 

100.OX 

Ukstns 
Shipped 

.OX 

9.0X 

100.OX 

All U.S.-Based Companies 149.3 77.3 57.6 2,589 

All Asian-Based Conpanies 111.9 S6.4 44.3 1,051 

All European-Based Companies 13.0 9.3 2.4 38 
All Hardware Companies 35.3 32.5 .6 1,379 

All Turnkey & SW Conpanies 238.8 110.5 103.7 2,300 

54.SX 54.0X 55.2X 70.4X 
40.8X 39.SX 42.5X 28.6X 

4.7X 6.5X 2.3X 1.0X 

12.9X 22.7X .6X 37.5X 
87.1X 77.3X 99.4X 62.5X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

15 
1987 Market Share 

Electronic Design Autocnation 

Host-Dependent 

Asia 

Millions of Dollars/Actual Units 

ConIpany 

sesssss 

Fuj'itsu 
Zuken 

Digital 

IBM 
Calme 

Toshiba (No OEM) 

Seiko Instruments (No OEM) 

Hitachi 

Mitsubishi Electric 

NEC 
Asahi Optical (No OEM) 
CAD AM 

Zycad 

Conputervision 

Silicon Compiler Systems 

Scientific Calculations 
Silvar-Lisco 

Tokyo Electron (No OEM) 
Applicon 
ECAD 

Control Data 
Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 
All European-Based Companies 

All Hardware Companies 
All Turnkey & SW Companies 

Total 

Revenue 
sssssss 

36.2 

35.8 
27.7 

9.8 
9.6 
7.2 
7.0 
5.6 
3.5 
3.5 
2.4 
1.3 
1.1 
1.1 
.7 
.7 
.5 
A 

.3 

.1 

.1 
32.6 
187.1 

75.0 

112.0 

.0 
49.0 

138.1 

Hardware 

Revenue 
s=sss== 

26.1 

18.7 

24.9 
7.4 
6.9 
5.5 
5.5 
4.0 
2.2 
2.5 
1.9 
.0 
1.0 
.5 
.0 
.5 
.0 
.0 
.2 
.0 
.0 

24.5 
132.2 

60.9 

71.3 

.0 
43.5 
88.7 

Software 

Revenue 
SSSSESS 

6.5 
12.5 

.0 
1.1 
1.7 
1.0 
.8 
1.0 
1.0 
.6 
.2 
1.1 
.0 
.4 
.6 
.1 
.5 
.4 
.1 
.1 
.1 
3.1 
32.8 

5.1 
27.6 
.0 
.0 

32.8 

Wkstns 

Shipped 
sssss== 

508 
287 
0 

113 
35 
84 
20 
40 
43 
20 
10 
0 
2 
7 
0 
3 
0 
0 
6 
0 
0 

335 
1,513 

437 
1,076 

0 
232 

1,280 

Total 1 

Revenue 
sssssrs 

19.3X 

19.U 

14.8X 
5.3% 

5.1% 
3.8X 

3.7X 

3.OX 

1.9X 

1.8X 

1.3X 
.7X 
.6X 
.6X 
.4X 
.4X 
.3% 
.2X 
.IX 
.IX 
.IX 

17.4X 

100.OX 

40.IX 

59.9X 

.OX 
26.2X 

73.8X 

- Market Share -
Hardware Software 

Revenue 
cssssss 

19.7X 

14.IX 
18.8X 

5.6X 

5.2X 

4.2X 

4.IX 
3.OX 

1.7X 

1.9X 

1.5X 

.OX 
,7X 
.4X 
.OX 
.4X 
.OX 
.OX 
.IX 
.OX 
.OX 

18.6X 
100.OX 

46.1X 

53.9X 

.OX 
32.9X 

67. IX 

Revenue 
sssssss 

19.9X 
38. ox 
.OX 

3.3X 
5.2X 

3.OX 

2.5X 

3.IX 
2.9X 

1.9X 

.7X 
3.5X 

.OX 
1.1X 
1.9X 

.2X 
1.6X 

1.1X 
.2X 
.4X 
.2X 

9.5X 
100.OX 

1S.6X 

84.3X 

.IX 

.OX 
100.0X 

Ukstns 
Shipped 
ssss=== 

33.6X 
19.OX 
.OX 

7.5X 

2.3X 
5.5X 

1.3X 

2.6X 
2.9X 

1.3X 

.7X 

.OX 

.IX 

.5X 

.OX 

.2X 

.OX 

.ox 

.4X 

.OX 

.ox 
22.2X 
100.OX 

28.9X 

71.IX 

.OX 
1S.4X 
84.6X 

Source: Dataquest 

July 1988 

CCIS ECAD ©1988 Dataquest IncoTporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 
REGION: 

UNITS: 

16 

1987 Marlcet Share 
Electronic Design Automation 

Personal Computer 
Asia 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

IBM 

Hitachi 

NEC 

Futurenet 

Personal CAD Systems 

Compaq 

Autodesk 

Fuj i tsu 

Daisy 

Cadnet i x 

Apple Computer 

Control Data 

Racal-Redac 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

10.8 

6.3 

3.5 

2.2 
1.4 

1.4 
1.3 

1.1 

1.0 

.6 

.5 

.2 

.1 
34.3 

64.7 

23.7 

40.8 

.1 

12.0 

52.7 

9.0 

3.4 

1.6 

.0 

.0 
1.4 

.0 

.0 

.0 

.0 

.5 

.1 

.1 
11.4 

27.4 

11.5 

15.9 

.1 

10.6 

16.8 

.2 

2.3 

1.6 

1.9 

1.3 
.0 

1.3 

1.0 

.9 

.6 

.0 

.1 

.0 

20.5 

31.5 

9.7 

21.8 

.0 

.0 

31.5 

1,992 

170 

299 

0 

0 

382 

0 
0 

0 

0 

177 

19 

0 
1,134 

4,173 

2,671 

1,502 

0 

2,581 

1,592 

16.8X 

9.7X 

5.3X 

3.4X 

2.2% 

2.1% 

2.0% 

1.7% 

1.5% 

1.0% 

.8% 

.4% 

.1% 

53.1% 

100.0% 

36.7% 

63.2% 

.1% 

18.5% 

81.5% 

32.9% 

12.4% 

5.7% 

.0% 

.0% 
5.0% 

.0% 

.0% 

.0% 

.0% 

1.9% 

.4% 

.2% 

41.6% 

100.0% 

41.9% 

57.9% 

.2% 
38.7% 

61.3% 

.6% 

7.1% 

4.9% 

5.9% 

4.0% 

.0% 
4.1% 

3.2% 

2.8% 

1.9% 

.0% 

.2% 

.0% 

65.2% 

100.0% 

30.9% 

69.1% 

.0% 

.0% 

100.0% 

47.7% 

4.1% 

7.2% 

.0% 

.0% 
9.2% 

.0% 

.0% 

.0% 

.0% 

4.2% 

.4% 

.0% 

27,2% 

100.0% 

64.0% 

36.0% 

.0% 

61.8% 

38.2% 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFOI?M: 

REGION: 

UNITS: 

17 
1987 Market Share 
Electronic Design Automation 

All Platforms 

Rest of World 

Millions of Dollars/Actual Units 

Conpany 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Digital 

Apollo 

IBM 

Daisy 

Hewlett-Packard 

Intergraph 

Valid 

Personal CAD Systems 

Zycad 

Computervision 

Calma 

Futurenet 

Racal-Redac 

Calay 

Silver-Li SCO 

Apple Computer 

Autodesk 

Control Data 

CAD AM 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

8.0 

3.3 

2.1 

1.8 

1.1 

1.0 

.7 

.6 

.6 

.4 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.1 

.0 

4.1 

25.4 

24.6 

.0 

.8 

16.1 

9.3 

6.8 

2.9 

1.9 

.5 

.7 

.5 

.3 

.0 

.5 

.2 

.3 

.0 

.0 

.2 

.0 

.2 

.0 

.0 

.0 

3.3 

18.1 

17.9 

.0 

.2 

14.5 

3.6 

.0 

.0 

.1 

.9 

.3 

.2 

.3 

.6 

.0 

.1 

.1 

.3 

.2 

.0 

.2 

.0 

.2 

.0 

.0 

.7 

4.3 

3.7 

.0 

.5 

.0 

-4.3 

31 

116 

292 
14 

56 

8 

6 

0 
1 

4 

6 

0 

1 

2 
0 

76 
0 

4 

0 

117 

733 

729 

0 

4 

620 

113 

31.3% 

12.8% 

8.2X 

6.9% 

4.2% 

3.8% 

2.6% 

2.5% 

2.2% 

1.7% 

1.7% 

1.1% 

1.1% 

1.0% 

.9% 

.8% 

.6% 

.3% 

.2% 

16.0% 

100.0% 

96.7% 

.0% 

3.3% 

63.4% 

36.6% 

37.3% 

15.8% 

10.2% 

2.5% 

3.9% 

2.9% 

1.7% 

.0% 

2.7% 

1.0% 

1.4% 

.0% 

.0% 

1.1% 

.0% 
1.2% 

.0% 

.1% 

.0% 

18.2% 

100.0% 

98.8% 

.0% 

1.2% 

80.2% 

19.8% 

.0% 

.0% 

2.6% 

20.2% 

7.1% 

5.6% 

7.1% 

12.9% 

.0% 

2.8% 

3.3% 

5.9% 

5.4% 

.9% 
4.7% 

.0% 
3.8% 

.5% 

.9% 

16.2% 

100.0% 

87.3% 

.0% 
12.7% 

.0% 

100.0% 

4.2% 

15.9% 

39.8% 

1.9% 

7.7% 

1.0% 

.9% 

.0% 

.1% 

.5% 

.8% 

.0% 

.1% 

.3% 

.0% 
10.3% 

.0% 

.5% 

.0% 

16.0% 

100.0% 

99.5% 

.0% 

.5% 
84.6% 

15.4% 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 
REGION: 

UNITS: 

18 
1987 Market Share 
Electronic Design Automation 

Technical Worlcstation 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Apollo 
Daisy 
Hewlett-Packard 
Digital 
Intergraph 
Valid 

Computervision 
Calma 
Calay 

Racal-Redac 
Silvar-Lisco 
IBM 

Other CoInpanies 

All Companies 

All U.S.-Based Cocnpanies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

3.3 

1.2 

1.1 
1.0 

.7 

.6 

.4 

.3 

.3 

.2 

.1 

.0 

.3 

9.5 

8.9 

.0 

.5 
4.4 

5.1 

2.9 
.3 
.7 
.9 
.4 
.3 
.2 
.2 
.2 
.0 
.0 
.0 

.1 

6.1 

5.9 

.0 

.2 

3.8 

2.3 

.0 

.6 

.3 

.0 

.2 

.3 

.1 

.1 

.0 

.2 

.1 

.0 

.1 
2.0 

1.7 

.0 

.3 

.0 

2.0 

116 
7 
56 
31 
6 
6 
3 
5 
2 
1 
0 
1 
4 

238 

235 

0 

3 

151 

87 

Market Share -• 
Total Hardware Software 

Revenue Revenue Revenue 

34.4X 47.0X .0% 

12.7X 5.4X 29.1X 

11.4X 11.5% 15.3X 

10.9X 14.2X .OX 

7.8X 6.1X 10.7X 
6.7X 4.7X 14.3X 

4.2X 3.IX 4.6X 
3.6X 3.IX 6.1X 
2.6X 3.3X 2.OX 

1.9X .OX 7.7X 
.7X .OX 3.IX 

.3X .OX .5X 

2.7X 1.6X 6.6X 

100.OX 100.OX 100.OX 

Ukstns 
Shipped 

48.9X 

3.IX 

23.7X 
12.9X 

2.4X 

2.5X 

1.4X 
1.9X 

1.0X 
.3X 

.OX 

.2X 

1.7X 
100.OX 

94.3X 96.4X 86.2X 98.6X 
.OX .OX .OX .OX 

5.7X 3.6X 13.8X 1.4X 

46.IX 62.SX .OX 63.3X 

53.9X 37.5X 100.0X 36.7X 

Source: Dataquest 

July 1968 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

19 
1987 Market Share 

Electronic Design Automation 

Host-Dependent 

Rest of World 

Millions of Dollars/Actual Units 

ConIpany 
XS3S=== 

Digital 
IBM 
Zycad 
Intergraph 
Silvar-Lisco 
Daisy 
Catma 
CADAM 

Control Data 
Other ConIpanies 

All Companies 

Total Hardware Software Ulcstns 

Revenue Revenue Revenue Shipped 

6 .9 
.6 
.6 
.2 

.2 

.1 

.1 

.0 

.0 

3.1 

11.9 

5 .9 
.4 
.5 
.2 

.0 

.0 

.1 

.0 

.0 

3.0 

10.0 

.0 

.1 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

.5 

0 

7 
1 

2 
0 

1 

1 

0 
0 

65 
76 

Total 
Revenue 

58.2% 
4.9« 

4.8X 

1.9X 

1.« 
1.2% 

.8X 

.3X 

.2% 
26.3X 

100.0X 

• Marlcet Share -
Hardware Software 
Revenue Revenue 

58.9X 

4.IX 

4.9X 

1.5X 
.OX 

.4X 

.6X 

.OX 

.OX 
29.6X 

100.0X 

.OX 

14.OX 

.OX 
6.0% 

28. OX 

12.OX 

4.OX 
8.0% 
2.OX 

26.0X 
100. OX 

Ulcstns 

Shipped 
sssssss 

.OX 

8.7X 
1.4X 

2.6X 

.OX 

.9X 

1.4X 
.OX 
.OX 

85.OX 
100.0X 

All U.S.-Based Conpanies 11.9 10.0 .5 76 

All Asian-Based Companies .0 .0 .0 0 
All European-Based Companies .0 .0 .0 0 

All Hardware Conipanies 9.9 8.8 .0 65 

All Turnkey & SU Conpanies 2.0 1.2 .5 12 

99.8X 100.0X 98.OX 99.8X 
.OX .OX .OX .OX 

.2X .OX 2.OX .2X 

83.2X 88.5X .OX 84.7X 

16.8X 11.5X 100.0X 15.3X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 
REGION: 

UNITS: 

20 

1987 Market Share 
Electronic Design Automation 
Personal Cotnputer 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

MarIcet Share 
Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

IBM 

Personal CAD Systems 
Daisy 
Futurenet 
Apple Computer 
Autodesk 
Racal-Redac 
Control Data 
Computervision 
Valid 

Other Companies 
All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

1.5 
.6 
.4 
.3 
.2 
.2 
.1 
.1 
.0 
.0 
.7 
4.1 

3.8 
.0 
.3 
1.9 
2.2 

1.4 
.0 
.1 
.0 
.2 
.0 
.0 
.0 
.0 
.0 
.2 
2.0 

2.0 
.0 
.0 
1.9 
.2 

.0 

.6 

.2 

.3 

.0 

.2 

.1 

.0 

.0 

.0 

.4 
1.8 

1.5 
.0 
.3 
.0 
1.8 

284 
0 
6 
0 
76 
0 
0 
4 
0 
0 
48 
419 

419 
0 
0 

405 
14 

36.3% 

15.4X 

10.3% 

6.9X 

S.1X 
3.9X 

2.2X 

1.2X 
1.0X 
1.0X 
16.7X 

100.0X 

93.4X 

.OX 
6.6X 

45.8X 

54.2X 

71.3X 

.OX 
4.5X 
.OX 

10.4X 

.OX 

.OX 
1.0X 
.OX 

1.0X 

11.9X 
100.OX 

100.OX 

.OX 

.OX 
92.6X 
7.4X 

1.7X 

30.7% 

12.8X 
14.OX 

.OX 
8.9X 

4.5% 

.6% 
1.7% 
1.1X 

24.OX 

100.0% 

85.5X 
.OX 

14.5X 

.OX 
100.OX 

67.9X 
.OX 

1.3X 

.0% 
18.1X 
.OX 
.OX 
.9X 
.IX 
.IX 

11.6X 
100.OX 

100.OX 

.OX 

.OX 
96.7X 
3.3X 

Source: Datacpjest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

21 
1987 Market Share 

Electronic CAE 

All Platforms 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Mentor 

Digital 

Daisy 

Apollo 

Valid 

IBM 
Sun 

Zycad 

Hewlett-Packard 

NEC 
Cadnetix 

FuJ i tsu 

Futurenet 

Compaq 

Silvar-Lisco 

Control Data 

Intergraph 

Racal-Redac 

Cocifxjtervision 

Seiko Instruments (No OEM) 

Zuken 

Calma 

Apple Computer 

Autodesk 

Tektronix 

Tokyo Electron (No OEM) 

Hitachi 

Personal CAD Systems 

158.7 

112.5 

86.4 

65.0 

54.4 

48.1 

27.3 

27.1 

22.7 

18.1 

16.2 

15.8 

14.8 

13.6 

13.3 

12.0 

11.7 

11.6 

10.5 

7.0 

5.5 

5.3 
2.6 

1.6 

1.5 

.8 

.7 

.3 

75.5 

96.6 

21.5 

57.7 

15.0 

43.5 

24.0 

23.9 

12.8 

9.4 

7.7 

10.1 

.0 

13.6 

.0 

7.8 

6.1 
1.8 

3.4 

3.1 

2.9 

2.8 
2.7 

.0 

.7 

.0 

.7 

.0 

60.0 

.0 

46.2 

.0 

27.8 

1.6 

.0 

.0 
7.8 

6.8 
6.6 

4.1 

13.0 

.0 

12.3 

1.5 

2.7 

8.2 

4.0 

3.2 

1.9 

1.7 

.0 

1.6 

.6 

.7 

.0 

.3 

4,157 

503 

694 
2,394 

589 
7,530 

1,153 

53 
716 
449 

345 

197 

0 

3,820 

0 

4 

123 
31 

98 

30 

59 

84 

948 

0 

28 

0 

13 
0 

16.9% 

12.0% 

9.2% 

6.9% 

5.8% 

5.1% 

2.9% 

2.9% 

2.4% 

1.9% 

1.7% 

1.7% 

1.6% 

1.4% 

1.4% 

1.3% 

1.2% 

1.2% 

1.1% 

.7% 

.6% 

.6% 

.3% 

.2% 

.2% 

.1% 

.1% 

.0% 

15.0% 

19.2% 

4.3% 

11.5% 

3.0% 

8.6% 

4.8% 

4.7% 

2.5% 

1.9% 

1.5% 

2.0% 

.0% 

2.7% 

.0% 

1.5% 

1.2% 

.4% 

.7% 

.6% 

.6% 

.5% 

.5% 

.0% 

.1% 

.0% 

.1% 

.0% 

19.2% 

.0% 

14.8% 

.0% 

8.9% 

.5% 

.0% 

.0% 
2.5% 

2.2% 

2.1% 

1.3% 

4.1% 

.0% 

3.9% 

.5% 

.8% 
2.6% 

1.3% 

1.0% 

.6% 

.5% 

.0% 

.5% 

.2% 

.2% 

.0% 

.1% 

13.9% 

1.7% 

2.3% 

8.0% 

2.0% 

25.2% 

3.9% 

.2% 
2.4% 

1.5% 

1.2% 

.7% 

.0% 

12.8% 

.0% 

.0% 

.4% 

.1% 

.3% 

.1% 

.2% 

.3% 

3.2% 

.0% 

.1% 

.0% 

.0% 

.0% 

CCIS EGAD ® 1988 Dauquest Incorporated July (Continued) 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

21 (Continued) 
1987 Market Share 

Electronic CAE 

All Platforms 

Worldwide 
Millions of Dollars/Actual Units 

Company 

ECAD 

Other Companies 

All Companies 

Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

.0 

175.3 

940.3 

.0 

60.0 

503.0 

.0 

100.1 

312.6 

0 

5,830 
29,850 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

.0% 

18.6% 
100.0% 

.0% 

11.9% 

100.0% 

.0% 

32.0% 

100.0% 

.0% 

19.5% 
100.0% 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

850.8 466.1 270.5 28.100 
66.3 32.4 27.5 1,251 

23.2 4.5 14.7 499 
320.2 287.0 .2 20,931 
620.1 216.0 312.4 8,919 

90.5% 92.7% 86.5% 94.1% 
7.1% 6.4% 8.8% 4.2% 
2.5% .9% 4.7% 1.7% 

34.1% 57.1% .1% 70.1% 
65.9% 42.9% 99.9% 29.9% 

Source: Dataquest 
July 1988 

CCIS ECAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

22 

1987 Market Share 
Electronic CAE 

Technical Worlistation 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Market Share -

Total Hardware Software 

Revenue Revenue Revenue 

Wkstns 

Shipped 

Mentor 158.7 75.5 
Apollo 65.0 57.7 
Daisy 64.0 17.9 

Valid 50.4 14.3 

Sun 27.3 24.0 

Hewlett-Packard 22.7 12.8 

Digital 14.6 12.6 

Cadnetix 13.8 7.7 

NEC 11.2 5.4 

Silvar-Lisco 10.3 .0 

Computervision 9.4 3.3 

Racal-Redac 8.4 1.8 
Intergraph 8.4 4.3 

Seiko Instruments (No OEM) 7.0 3.1 

Zuken 5.5 2.9 

Calma 4.7 2.4 

Tektronix 1.1 .5 
Hitachi .7 .7 

Fujitsu .6 .0 

IBM .6 .3 
Tokyo Electron (No OEM) .4 .0 

ECAD .0 .0 
Other Companies 44.6 5.9 

All Companies 529.3 252.9 

All U.S.-Based Companies 487.0 235.6 
All Asian-Based Companies 28.4 14.3 
All European-Based Companies 13.9 3.0 

All Hardware Companies 113.3 100.0 
All Turnkey & SU Companies 416.0 152.9 

60.0 
.0 

32.9 

25.4 

.0 

7.8 

.0 
4.5 

4.7 

9.4 

3.2 

5. 

2. 

3. 

1. 

1. 

.5 

.1 

.2 

.9 

.6 

.5 

.0 

.6 

.2 

.4 

.0 
33.4 
197.1 

4,157 

2,394 

451 
560 

1,153 

716 

503 

345 

130 

0 

83 

31 

52 

30 

59 

61 

20 
13 

0 

10 
0 
0 

254 

11,023 

178.0 10,656 
11.2 316 

7.9 51 
.2 4.315 

196.9 6,708 

30.OX 

12.3X 

12.IX 

9.5X 

5.IX 
4.3X 

2.8X 
2.6X 

2.IX 

1.9X 

1.SX 

1.6X 
1.6X 

1.3X 

1.0X 

.9X 

.2X 

.IX 

.IX 

.IX 

.IX 

.OX 

8.4X 
100.OX 

29.8X 

22.8X 
7.1X 

5.6X 

9.5X 

.OX 

.OX 

.OX 

.IX 

.OX 

1.3X 

.7X 

1.7X 

1.2X 

1.1X 

1.0X 

.2X 

.3X 

.OX 

.IX 

.ox 

.OX 
2.3X 

100.0X 

30.5X 
.OX 

16.7X 

12.9X 

.OX 

4.OX 

.OX 

2.3X 

2.4X 

4.8X 

1.6X 

2.8X 
1.0X 

1.6X 

1.0X 

.8X 

.2X 

.OX 

.3X 

.IX 

.2X 

.OX 
16.9X 

100.OX 

37.7X 
21.7X 

4.IX 

5.1% 

10.5% 

6.5% 

4.6% 

3.1% 

1.2% 

.0% 

.8% 

.3X 

.5% 

.3% 

.5% 

.6% 

.2% 

.IX 

.OX 

.1% 

.OX 

.ox 
2.3% 

100.OX 

92.0X 93.2X 90.3X 96.7X 
5.4X 5.7X 5.7X 2.9X 
2.6X 1.2X 4.0X .5X 

21.4X 39.5X .IX 39.IX 

78.6X 60.5X 99.9X 60.9X 

Source: Oataquest 

July 1988 

CCIS ECAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUHBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

23 
1987 Market Share 

Electronic CAE 

Host-Dependent 

Worldwide 

Millions of Dollars/Actual Units 

Conpany 

Total Hardware Software Ulcstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Digital 

Zycad 

Fuj i tsu 

Control Data 

IBM 

Daisy 

NEC 

Intergraph 

Silvar-Lisco 

Tektronix 

Tokyo Electron (No OEM) 

Calma 

Other Companies 

All Companies 

All U.S.-Based Companies 

Alt Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

97.9 

27.1 

14.1 
12.0 

9.6 
5.4 
3.5 
3.1 
3.1 
.5 
.4 
.2 

60.3 
237.0 

216.1 

18.2 

2.7 
134.3 

102.7 

84.0 

23.9 

10.1 
7.8 
7.1 
.9 
2.5 
1.8 
.0 
.2 
.0 
.1 

30.2 

168.5 

154.7 

12.8 

1.1 
115.7 

52.8 

.0 

.0 
2.5 
1.5 
1.2 
3.1 
.6 
.4 
2.8 
.2 
.4 
.0 

23.3 

36.0 

31.1 

3.6 
1.2 
.0 

36.0 

0 
53 
197 
4 

110 
27 
20 
71 
0 
8 
0 
2 

784 
1,277 

1,038 

220 
19 
582 
695 

41.3X 

11.5X 
5.9X 

5.IX 

4.IX 

2.3X 

1.5X 

1.3X 

1.3X 

.2X 

.2X 

.IX 
25.4X 

100.0X 

91.2X 

7.7X 
1.1X 

$6.7X 

43.3X 

49.9X 

14.2X 

6.0X 

4.6X 

4.2X 

.5X 
1.5X 

1.1X 

.OX 

.IX 

.OX 

.OX 
17.9X 

100.OX 

91.8X 

7.6X 

.6X 
68.7X 

31.3X 

.OX 

.OX 
7.0X 

4.IX 

3.2X 

8.7X 

1.7X 

1.2X 

7.9X 

.5X 
1.0X 

.OX 
64.7X 

100.OX 

86.6X 

10.IX 

3.4X 

.OX 
100.0X 

.OX 
4.2X 

15.5X 

.3X 
8.6X 

2.IX 

1.6X 

5.5X 

.OX 

.6X 

.OX 

.IX 
61.4X 

100.OX 

81.3X 

17.2X 

1.5X 

45.6X 

54.4X 

Source: Dataquest 
July 1988 

CCIS EGAD ® 1988 Dataquest Incoiporated July 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

24 

1987 Market Share 

Electronic CAE 

Personal Computer 
Worldwide 

Millions of Dollars/Actual Units 

Conpany 

IBM 

Daisy 

Futurenet 

Compaq 

Valid 

NEC 

Racal-Redac 

Apple Computer 

Cadnet i x 

Autodesk 

Fujitsu 

Conputervision 

Calma 

Personal CAD Systems 

Intergraph 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

37.9 

17.0 

14.8 

13.6 

4.0 
3.5 
3.2 
2.6 
2.4 
1.6 
1.1 
1.1 
.5 
.3 
.2 

70.4 

174.0 

147.7 

19.7 

6.6 
72.6 

101.4 

36.2 

2.7 
.0 

13.6 

.7 
1.6 
.0 
2.7 
.0 
.0 
.0 
.1 
.3 
.0 
.0 

24.0 

81.7 

75.8 

5.3 
.5 

71.4 

10.3 

.3 
10.2 

13.0 

.0 
2.4 
1.6 
2.7 
.0 
2.1 
1.6 
1.0 
.8 
.1 
.3 
.2 

43.4 

79.6 

61.3 

12.7 

5.5 
.0 

79.6 

7,410 

215 
0 

3,820 

29 
299 
0 

948 
0 
0 
0 
16 
22 
0 
0 

4,792 

17,550 

16,407 

715 
429 

16,035 

1,515 

21.8X 

9.8X 

8.5% 

7.8X 

2.3X 

2.OX 

1.8X 

1.5X 

1.4X 

.9X 

.6X 

.6X 

.3X 

.2X 

.1X 
40.4X 

100.OX 

84.9X 

11.3X 

3.8X 

41.7X 

58.3X 

44.3X 

3.3X 

.OX 
16.7X 

.8X 
1.9X 

.OX 
3.2X 

.OX 

.OX 

.OX 

.IX 

.3X 

.OX 

.OX 
29.4X 

100.0X 

92.9X 

6.5X 

.6X 
87.4X 

12.6X 

.4X 
12.8X 

16.3% 

.OX 
3.OX 

1.9X 

3.4X 

.OX 
2.7X 

2.OX 

1.3X 

1.0X 

.2% 

.4X 

.2X 
54.6X 

100.0X 

77.1X 

16.0X 

6.9X 

.OX 
100.OX 

42.2X 

1.2X 

.OX 
21.8% 

.2% 
1.7% 

.0% 
5.4% 

.0% 

.0% 

.0% 

.IX 

.IX 

.OX 

.OX 
27.3X 

100.OX 

93.5X 

4.IX 

2.4X 

91.4X 

8.6X 

Source: Dataquest 

July 1988 

CCIS EGAD 0 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

25 

1987 Market Share 

Electronic CAE 

All Platforms 

North America 

Millions of Dollars/Actual Units 

Cofnpany 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share 
Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Mentor 

Digital 

Daisy 

Apollo 

Valid 

IBM 

Zycad 

Sun 

Cadnetix 

Futurenet 

Compaq 

Control Data 

Silvar-Lisco 

Calma 

Ccinputervision 

Hewlett-Packard 

Intergraph 

Apple Computer 

Racal-Redac 

Tektronix 

Personal CAD Systems 

EGAD 

Other Conpanies 

All Companies 

All U.S..Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

86.5 

51.6 

33.0 

.32.6 

28.5 

22.3 

21.8 

19.0 

11.0 
10.5 

9.5 
9.1 
5.3 
4.6 
4.1 
3.0 
2.9 
1.9 
1.6 
1.3 
.2 
.0 

100.7 

460.8 

458.9 

.0 
2.0 

173.5 
287.4 

47.6 

43.9 

8.8 
28.7 

6.6 
21.1 
19.0 

16.7 

5.0 
.0 
9.5 
5.9 
.0 
2.5 
1.8 
2.0 
1.5 
1.9 
.0 
.6 
.0 
.0 

34.5 

257.5 

257.4 

.0 

.1 
156.3 

101.3 

25.9 

.0 
16.0 

.0 
13.9 

.7 

.0 

.0 
4.7 
9.3 
.0 
.8 
4.2 
1.6 
1.1 
.8 
.9 
.0 
1.3 
.5 
.1 
.0 

59.1 

141.0 

139.4 

.0 
1.6 
.0 

141.0 

2,573 

255 
268 

1,165 

300 
3,717 

41 
824 
245 
0 

2,674 

2 
0 
79 
32 
159 
24 
692 
4 
24 
0 
0 

4,170 

17,246 

17,240 

0 
6 

13,303 

3,942 

18.8X 

11.2X 

7.2X 
7. IX 

6.2X 

4.8X 

4.7X 

4.IX 
2.4X 

2.3X 

2.IX 
2.OX 

1.1X 

1.0X 

.9X 

.7X 

.6X 

.4X 

.3X 

.3X 

.OX 

.ox 
21.9X 

100.0X 

99.6X 

.OX 

.4X 
37.6X 

62.4X 

18.5X 

17.0X 

3.4X 

11.IX 

2.6X 

8.2X 
7.4X 

6.SX 

1.9X 

.OX 
3.7X 

2.3X 
.OX 

1.0X 

.7X 

.8X 

.6X 

.8X 

.OX 

.2X 

.OX 

.ox 
13.4X 

100.0X 

99.9X 

.OX 

.IX 
60.7X 

39.3X 

18.4X 

.OX 
11.4X 

.OX 
9.9X 

.5X 

.OX 

.ox 
3.3X 

6.6X 

.ox 

.6X 
3.OX 

1.2X 

.8X 

.6X 

.6X 

.OX 

.9X 

.4X 

.IX 

.OX 
41.9X 

100.OX 

98.9X 

.OX 
1.1X 
.OX 

100.OX 

14.9X 

1.5X 

1.6X 

6.8X 

1.7X 

21.6X 

.2X 
4.8X 

1.4X 
.OX 

15.5X 
.OX 
.OX 
.5X 
.2X 
.9X 
.IX 

4.0X 

.OX 

.IX 

.OX 

.OX 
24.2X 

100.0X 

100.OX 

.OX 

.OX 
77.1X 
22.9X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

26 

1987 Marlcet Share 

Electronic CAE 

Technical Uorlcstation 

North America 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Mentor 
Apollo 
Valid 
Daisy 
Sun 

Cadnetix 
Digital 
Silvar-Lisco 
Calma 

Cofliputervision 
Hewlett-Packard 
Intergraph 
Racal-Redac 
Tektronix 
IBM 
ECAD 

Other Conpanies 
All Cocnpanies 

All U.S.-Based Companies 

All Asian-Based Conpanies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

86.5 

32.6 

26.3 

22.4 

19.0 

8.8 

6.7 

4.2 
4.1 

3.7 

3.0 

2.9 
1.0 

.9 

.2 

.0 

26.4 

248.6 

247.4 

.0 

1.2 

59.7 

188.9 

47.6 

28.7 

6.0 

6.2 
16.7 

5.0 

5.7 
.0 

2.2 
1.8 

2.0 

1.5 
.0 

.4 

.1 

.0 

1.4 

125.1 

125.1 

.0 

.1 

52.4 

72.8 

25.9 

.0 

12.9 

10.7 

.0 

2.8 

.0 
3.4 

1.5 

.8 

.8 

.9 

.9 

.4 

.1 

.0 

22.7 

83.7 

82.7 

.0 

1.0 

.0 

83.7 

2,573 

1,165 

272 
138 
824 

245 

255 
0 

57 

29 

159 
24 

4 

17 

4 

0 

82 

5,846 

5,841 

0 

5 

2,320 

3,526 

34.8X 

13.1% 

10.6% 

9.0X 

7.6% 

3.5% 

2.7% 

1.7% 

1.7% 

1.5% 

1.2% 

1.2% 

.4% 

.4% 

.1% 

.0% 

10.6% 

100.0% 

99.5% 

.0% 

.5% 

24.0% 

76.0% 

38.0% 

22.9% 

4.8% 

4.9% 

13.4% 

4.0% 

4.6% 

.0% 

1.8% 

1.4% 

1.6% 

1.2% 

.0% 

.3% 

.1% 

.0% 

1.1% 

100.0% 

99.9% 

.0% 

.1% 

41.8% 

58.2% 

31.0% 

.0% 

15.5% 

12.7% 

.0% 

3.3% 

.0% 

4.0% 

1.8% 

1.0% 

1.0% 

1.0% 

1.0% 

.5% 

.1% 

.0% 

27.1% 

100.0% 

98.9% 

.0% 

1.1% 

.0% 

100.0% 

44.0% 

19.9% 

4.6% 

2.4% 

14.1% 

4.2% 

4.4% 

.0% 

1.0% 

.5% 
2.7% 

.4% 

.1% 

.3% 

.1% 

.0% 
1.4% 

100.0% 

99.9% 

.0% 

.1% 
39.7% 

60.3% 

Source: Dataquest 

July 1988 

CCIS ECAD O 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

27 

1987 Marlcet Share 

Electronic CAE 

Host-Dependent 
North America 
Millions of Dollars/Actual Units 

Conpany 

Digital 

Zycad 

Control Data 

IBM 

Daisy 

Silvar-Lisco 

Telctronix 

Other Companies 

All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

Total 
Revenue 

======= 

44.9 
21.8 

9.1 
3.5 
2.6 
1.1 
.4 

32.2 

115.5 

115.4 
.0 
.1 

65.8 

49.7 

Hardware 

Revenue 
=====a= 

38.2 

19.0 

5.9 
2.5 
.9 
.0 
.2 

14.7 

81.3 

81.3 
.0 
.1 

55.9 

25.5 

Software 

Revenue 
s====s= 

.0 

.0 

.8 

.5 
1.1 
.8 
.1 

13.9 

17.2 

17.2 
.0 
.1 
.0 

17.2 

WIcstns 

Shipped 
======= 

0 
41 
2 
40 
27 
0 
7 

406 
522 

521 
0 
1 

305 
218 

Total 

Revenue 
s=ssss= 

38.9% 

18.9X 

7.8X 

3.0X 

2.3X 

.9% 

.3X 
27.9X 

100.OX 

99.9X 
.OX 
.IX 

57.0X 

43.OX 

- Market 
Hardware Software 

Revenue 

======= 

47.0X 
23.3X 

7.2X 

3.IX 

1.1X 

.OX 

.2X 
18.IX 

100.OX 

99.9X 

.OX 

.IX 
68.7X 

31.3X 

Revenue 
======= 

.OX 

.OX 
4.5X 

2.6X 

6.5X 

4.9X 

.8X 
80.7X 
100.OX 

99.7X 
.OX 
.3X 
.OX 

100.OX 

Wkstns 

Shipped 

======= 

.OX 
7.9X 

.3% 
7.6X 

5.IX 

.OX 
1.3X 

77.8X 

100.OX 

99.8X 
.OX 
.2% 

58.3X 

41.7X 

Source; Oataquest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated Jiily 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

28 

1987 Market Share 

Electronic CAE 

Personal Computer 

North America 

Millions of Dollars/Actual Units 

Company 

IBM 

Futurenet 

Compaq 

Daisy 

Valid 

Cadnetix 

Apple Computer 

Racal-Redac 

Calma 

Computervision 

Personal CAD Systems 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnlcey & SU Companies 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

18.7 

10.5 

9.5 

7.9 

2.3 

2.2 

1.9 

.5 

.5 

.4 

.2 

42.2 

96.7 

96.1 

.0 

.6 

48.0 

48.7 

18.5 

.0 

9.5 

1.7 

.7 

.0 

1.9 

.0 

.3 

.0 

.0 

18.4 

51.0 

51.0 

.0 

.0 

48.0 

3.0 

.1 

9.3 

.0 

4.2 

1.0 

1.9 

.0 

.5 

.1 

.3 

.1 

22.5 

40.1 

3.673 

0 

2,674 

103 

29 

0 

692 

0 

22 

3 

0 

3,681 

10,878 

39.5 10,878 

.0 0 

.6 0 

.0 10.679 

40.1 199 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

19.3X 

10.9% 

9.8% 

8.2X 

2.4X 

2.3% 

2.0% 

.5% 

.5% 

.4% 

.2% 

43.6% 

100.0% 

36.2% 

.0% 

18.7% 

3.4% 

1.3% 

.0% 

3.8% 

.0% 

.5% 

.1% 

.0% 

36.1% 

100.0% 

.3% 

23.1% 

.0% 

10.6% 

2.5% 

4.8% 

.0% 

1.1% 

.3% 

.7% 

.3% 

56.1% 

100.0% 

33.8% 

.0% 

24.6% 

1.0% 

.3% 

.0% 

6.4% 

.0% 

.2% 

.0% 

.0% 

33.8% 

100.0% 

99.4% 100.0% 98.6% 100.0% 

.0% .0% .0% .0% 

.6% .0% 1.4% .0% 

49.6% 94.1% .0% 98.2% 

50.4% 5.9% 100.0% 1.8% 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

29 
1987 Market Share 
Electronic CAE 

All Platforms 
Europe 

Millions of Dollars/Actual Units 

Coirpany 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Mentor 

Digital 

Daisy 

Apollo 

Valid 

IBM 

Intergraph 

Racal-Redac 

Computervision 

Silvar-Lisco 

Sun 

Hewlett-Packard 

Cadnet i x 

Zycad 

CoDipaq 

Control Data 

Futurenet 

Autodesk 

Calma 

Apple Computer 

Tektronix 

Personal CAD Systems 

Other Companies 

All Companies 

Alt U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

37 .7 

35.6 

32.2 

24.7 

20.3 

12.3 

8.5 

7.8 

6.3 

5.6 

5.0 

4 .9 

4.2 

3.7 

3.4 

2.8 

1.9 

1.6 
.7 

.5 

.2 

.1 

36.7 
256.7 

237.8 

.0 

18.9 

86.9 

169.8 

15.4 

30.3 

4.1 

21.7 

5.8 

11.3 

4 .4 

.2 

1.6 

.0 

4.4 

2 .9 

2.1 

3.4 

3.4 

1.9 

.0 

.0 

.3 

.4 

. 1 

.0 

10.2 

123.8 

121.0 

.0 

2.8 

77.5 

46.3 

15.5 

.0 

20.0 

.0 

11.4 

.5 
1.7 

6.5 

2.9 

5.6 

.0 

1.7 

1.6 

.0 

.0 

.6 

1.6 

1.6 

.1 

.0 

.1 

.1 

22.3 

93.6 

81.0 

.0 

12.6 

.0 

93.6 

1,008 

139 

248 

883 

210 

1,877 

96 

21 

65 

0 

215 

258 

77 

9 

955 

2 

0 

0 

6 

161 

4 

0 
942 

7,176 

6,689 
0 

487 

4,612 

2,565 

14.7X 

13.9X 

12.5X 

9.6X 

7.9% 
4.8% 

3.3X 

3.0% 

2.5% 

2.2% 

1.9% 

1.9% 
1.6% 

1.4% 

1.3% 

1.1% 

.7% 

.6% 

.3% 

.2% 

. 1 % 

. 1 % 
14.3% 

100.0% 

92.7% 

.0% 

7.3% 
33.9% 

66.1% 

12.5% 

24.4% 

3.3% 

17.5% 

4.7% 

9.1% 
3.6% 

. 1 % 

1.3% 

.0% 

3.5% 

2.3% 

1.7% 

2.8% 

2.7% 

1.5% 

.0% 

.0% 

.2% 

.4% 

. 1 % 

.0% 

8.3% 
100.0% 

97.7% 

.0% 

2.3% 
62.6% 

37.4% 

16.5% 

.0% 

21.4% 

.0% 

12.2% 
.5% 

1.8% 

6.9% 

3.1% 

6.0% 
.0% 

1.8% 

1.7% 

.0% 

.0% 

.6% 

1.7% 

1.7% 

. 1 % 

.0% 

. 1 % 

. 1 % 
23.8% 

100.0% 

86.6% 

.0% 
13.4% 

.0% 

100.0% 

14.0% 

1.9% 

3.5% 

12.3% 

2.9% 

26.1% 

1.3% 

.3% 

.9% 

.0% 

3.0% 

3.6% 

1.1% 

. 1 % 

13.3% 

.0% 

.0% 

.0% 

. 1 % 

2.2% 

. 1 % 

.0% 

13.1% 
100.0% 

93.2% 
.0% 

6.8% 

64.3% 
35.7% 

Source: Dataquest 
July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

30 
1987 Market Share 
Electronic CAE 

Technical Workstation 
Europe 

Millions of Dollars/Actual Units 

Company 

Mentor 

Apollo 

Daisy 

Valid 

Computervision 

Intergraph 

Racal-Redac 

Sun 

Hewlett-Packard 

Digital 

Cadnetix 

Silvar-Lisco 

Calnta 

IBM 

Tektronix 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

37.7 

24.7 

21.9 

18.7 

5.7 

5.2 

5.2 

5.0 

4.9 

4.6 

4.2 

4.1 

.5 

.2 

.2 

11.9 

154.7 

144.2 

.0 
10.5 

35.1 

119.5 

15.4 

21.7 

3.3 
5.8 

1.5 

2.6 

.2 

4.4 

2.9 

3.9 

2.1 

.0 

.2 

.1 

.1 

1.9 

66.0 

64.7 

.0 

1.3 
30.7 

35.3 

15.5 

.0 

13.2 

10.0 

2.4 

1.1 

4.3 

.0 

1.7 

.0 

1.6 

4.1 

.1 

.1 

.1 

7.6 

61.6 

55.1 

.0 

6.5 

.0 

61.6 

1,008 

883 

142 
210 

53 

25 

21 

215 

258 

139 

77 

0 

4 

3 

3 

66 

3,106 

3,066 

0 

40 

1,284 

1,822 

Bssrsss 

24.4% 

16.0% 

14.2% 

12.1% 

3.7% 

3.4% 

3.3% 

3.2% 

3.2% 

3.0% 

2.7% 

2.7% 

.3% 

.1% 

.1% 

7.7% 

100.0% 

93.2% 

.0% 

6.8% 

22.7% 

77.3% 

======= 

23.4% 

32.8% 

4.9% 

8.8% 

2.3% 

4.0% 

.2% 

6.6% 

4.4% 

6.0% 

3.2% 

.0% 

.3% 

.1% 

.1% 
2.9% 

100.0% 

98.0% 

.0% 
2.0% 

46.6% 

53.4% 

======= 

25.1% 

.0% 
21.4% 

16.3% 

3.9% 

1.8% 

6.9% 

.0% 

2.7% 

.0% 

2.5% 

6.7% 

.1% 

.1% 

.1% 

12.3% 

100.0% 

89.4% 

.0% 

10.6% 

.0% 

100.0% 

======= 

32.4% 

28.4% 

4.6% 

6.8% 

1.7% 

.8% 

.7% 

6.9% 

8.3% 

4.5% 

2.5% 

.0% 

.1% 

.1% 

.1% 

2.1% 

100.0% 

98.7% 

.0% 

1.3% 

41.3% 

58.7% 

Source: Dataquest 
July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

31 
1987 Market Share 
Electronic CAE 

Host-Dependent 

Europe 
Millions of Dollars/Actual Units 

Company 

Total Hardware Software Ulcstns 
Revenue Revenue Revenue Shipped 

Narlcet Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Digital 
Zycad 
Intergraph 
Control Data 
IBM 
Daisy 

Silvar-Lisco 
Calma 
Tektronix 
Other Companies 
All Companies 

31.0 
3.7 

3.1 
2.8 

2.7 

2.6 

1.5 

.2 

.1 

16.1 
63.7 

26.3 

3.4 

1.8 
1.9 

1.9 

.0 

.0 

.1 

.0 

6.7 

42.2 

.0 

.0 

.4 

.6 

.3 

1.9 

1.5 

.0 

.0 

7.9 

12.7 

0 

9 

71 

2 
30 

0 

0 

2 

1 
216 

332 

48.7X 

5.8X 

4.9X 
4.5X 

4.2X 

4.OX 

2.3X 

.3X 

.IX 

25.3X 

62.5X 
8.1X 

4.2X 

4.5X 

4.6X 

.OX 

.OX 

.2X 

.IX 

15.9X 

.OX 

.OX 

3.5X 
4.7X 

2.7X 

15.3X 

11.6X 

.OX 

.2X 

62.0X 

.OX 
2.7X 

21.4X 
.7X 

9.2X 
.OX 
.OX 
.5X 
.4X 

65.2X 

100.OX 100.OX 100.OX 100.OX 

All U.S.-Based CoInpanies 61.1 41.2 11.6 314 

All Asian-Based Companies .0 .0 .0 0 

All European-Based Companies 2.6 1.0 1.2 18 

All Hardware Companies 37.6 32.7 .0 156 

All Turnkey & SW Companies 26.0 9.4 12.7 175 

96.0X 97.6% 91.0% 94.6% 
.OX .OX .0% .0% 

4.OX 2.4% 9.0X 5.4% 

59.IX 77.6X .0% 47.IX 

40.9X 22.4X 100.OX 52.9X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

32 

1987 Market Share 

Electronic CAE 

Personal Computer 

Europe 

Millions of Dollars/Actual Units 

Company 

IBM 
Daisy 
Compaq 
Racal-Redac 
Futurenet 
Valid 
Autodesk 
Computervision 
Apple Computer 
Intergraph 

Personal CAD Systems 
Other Companies 

All Companies 

All U.S..Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

9.5 
7.7 
3.4 
2.6 
1.9 
1.6 
1.6 
.6 
.5 
.2 
.1 
8.7 
38.4 

32.5 

.0 
5.8 
14.1 

24.2 

9.3 
.9 
3.4 
.0 
.0 
.0 
.0 
.1 
.4 
.0 
.0 
1.6 
15.7 

15.2 
.0 
.5 

14.1 

1.6 

.1 
4.9 
.0 
2.2 
1.6 
1.4 
1.6 
.5 
.0 
.2 
.1 
6.8 
19.3 

14.4 

.0 
4.9 
.0 

19.3 

1,843 
106 
955 
0 
0 
0 
0 
12 
161 
0 
0 

661 
3.739 

3,310 

0 
429 

3,171 

567 

24.6X 
20. IX 
8.9% 

6.8X 
4.8X 

4.2X 
4.IX 

1.6X 

1.2X 

.5X 

.3X 
22.7X 
100.OX 

84.8X 

.OX 
15.2X 
36.9X 

63.IX 

59. IX 
5.5X 

21.7X 
.OX 
.OX 
.OX 
.OX 
.4X 

2.8X 

.OX 

.OX 
10.5X 
100.OX 

96.7X 
.OX 

3.3X 

89.8X 

10.2X 

.5X 
25.3X 

.OX 
11.6X 
8.5X 

7.1X 
8.IX 

2.4X 

.OX 

.8X 

.6X 
35. IX 
100.OX 

74.8X 

.OX 
25.2X 
.OX 

100.OX 

49.3X 
2.8X 

25.5X 
.OX 
.OX 
.OX 
.OX 
.3X 

4.3X 

.OX 

.OX 
17.7X 
100.OX 

88.5X 
.OX 

11.5X 

84.8X 

15.2X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

33 

1987 Market Share 

Electronic CAE 

All Platforms 

Asia 

Millions of Dollars/Actual Units 

Company 
Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

Mentor 

Digital 

Daisy 
NEC 
FuJ i tsu 
Hewlett-Paclcard 

IBM 
Seiico Instruments (No OEM) 

Zuken 

Valid 

Apollo 
Sun 
Silvar-Lisco 

Racal-Redac 

Futurenet 

Zycad 

Cachietix 
Tokyo Electron (No OEM) 

Hitachi 

Compaq 
Apple Computer 

Control Data 

34.5 

20.1 
19.4 

18.1 

15.8 
14.7 

12.1 
7.0 
5.5 
5.2 
4.5 
3.3 
2.4 
2.2 
2.2 
1.1 
1.0 
.8 
.7 
.7 
.2 
.1 

12.4 

18.1 

8.1 
9.4 
10.1 
7.9 
9.9 
3.1 
2.9 
2.3 
4.5 
2.9 
.0 
1.6 
.0 
1.0 
.6 
.0 
.7 
.7 
.2 
.0 

18.6 

.0 
9.4 
6.8 
4.1 
5.3 
.4 

3.2 
1.9 
2.3 
.0 
.0 
2.4 
.4 
1.9 
.0 
.3 
.7 
.0 
.0 
.0 
.1 

577 
89 
165 
449 
197 
299 

1,714 
30 
59 
75 
230 
114 
0 
6 
0 
2 
23 
0 
13 
191 
66 
0 

16.6X 
9.6X 

9.3% 
8.7X 

7.6X 
7.1% 

5.8X 
3.4X 
2.7X 

2.5X 

2.IX 

1.6X 
1.2X 

1.1X 

1.1X 
.5X 
.SX 
.4X 
.3X 
.3X 
.IX 
.IX 

11.2X 

16.3X 

7.3X 
8.5X 

9.1X 

7.2X 

8.9X 
2.8X 
2.6X 

2.IX 
4.IX 

2.7X 

.OX 
1.4X 

.OX 

.9X 

.5X 

.OX 

.6X 

.6X 

.2X 

.OX 

24.5X 

.OX 
12.3X 

9.0X 
5.4X 

7.0X 

.6X 
4.IX 

2.5X 

3.OX 

.OX 

.OX 
3.2X 
.5X 

2.5X 
.OX 
.4X 
.9X 
.OX 
.OX 
.OX 
.IX 

11.6X 

1.8X 

3.3X 
9. IX 

4.OX 
6.0X 

34.5X 

.6X 
1.2X 

1.5X 

4.6X 

2.3X 

.OX 

.IX 

.OX 

.OX 

.5X 

.OX 

.3X 
3.8X 

1.3X 

.OX 

CCIS EGAD ® 1988 Dataquest Incorporated July (Continued) 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

33 (Continued) 

1987 Market Share 

Electronic CAE 

All Platforms 

Asia 

Millions of Dollars/Actual Units 

Conpany 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Personal CAD Systems 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Coirpanies 

.0 

36.4 

208.1 

139.5 

66.3 

2.3 

49.4 

158.8 

.0 

14.4 

110.9 

76.9 

32.4 

1.6 

43.9 

67.0 

.0 

18.3 

76.2 

48.3 

27.5 

.4 

.2 

76.0 

0 

664 

4.963 

3,707 

1,251 

6 

2,578 

2,385 

.OX 

17.5% 

100.0% 

67.0% 

31.9% 

1.1% 

23.7% 

76.3% 

.0% 

12.9% 

100.0% 

69.4% 

29.2% 

1.4% 

39.6% 
60.4% 

.0% 

24.0% 

100.0% 

63.3% 

36.1% 

.5% 

.3% 

99.7% 

.0% 
13.4% 

100.0% 

74.7% 

25.2% 

. 1 % 

51.9% 
48.1% 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

34 
1987 Marlcet Share 

Electronic CAE 

Technical Worlcstation 

Asia 
Millions of Dollars/Actual Units 

Coinpany 

s=ss=== 

Mentor 

Daisy 

Hewlett-Packard 

NEC 
Seiko Instruments (No OEM) 

Zuken 

Valid 

Apollo 
Sun 
Digital 

Racal-Redac 

Silvar-Lisco 
Cadnetix 

Hitachi 

Fuj i tsu 

Tokyo Electron (No OEM) 
IBM 
Other Cotnpanies 

All Conpanies 

All U.S.-Based Companies 

All Asian-Based Conpanies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

Total 1 
Revenue 
======= 

34.5 

18.5 

U.7 
11.2 

7.0 
5.5 
5.2 
4.5 
3.3 
2.6 
2.2 
1.9 
.8 
.7 
.6 
.4 
.2 
6.2 

120.0 

89.3 

28.4 

2.2 
14.5 

105.5 

hardware ! 
Revenue 
======= 

12.4 

8.1 
7.9 
5.4 
3.1 
2.9 
2.3 
4.5 
2.9 
2.4 
1.6 
.0 
.6 
.7 
.0 
.0 
.1 
2.5 

57.6 

41.7 

14.3 

1.6 
13.4 

44.2 

Software 
Revenue 
======= 

18.6 

8.5 
5.3 
4.7 
3.2 
1.9 
2.3 
.0 
.0 
.0 
.4 
1.9 
.1 
.0 
.6 
.4 
.0 
3.0 

50.9 

39.4 

11.2 

.4 

.2 
50.7 

Wkstns 

Shipped 
======= 

577 
165 
299 
130 
30 
59 
75 
230 
114 
89 
6 
0 
23 
13 
0 
0 
3 

104 
1,917 

1,595 

316 
6 

572 
1,345 

Total 1 
Revenue 
======= 

28.8% 

15.4X 

12.3% 

9.3% 

5.8% 

4.6% 

4.3% 

3.7% 
2.7% 

2.2% 

1.9% 

1.6% 

.7% 

.6% 

.5% 

.4% 

.2% 
5.2% 

100.0% 

74.5% 

23.7% 

1.9% 

12.1% 

87.9% 

narRei anare 
hardware Software 
Revenue 

======= 
21.6% 

14.1% 

13.8% 

9.3% 

5.5% 
5.0% 

4.0% 

7.8% 

5.1% 

4.1% 

2.7% 

.0% 
1.0% 

1.3% 

.0% 

.0% 

.2% 
4.4% 

100.0% 

72.4% 

24.9% 

2.7% 

23.2% 

76.8% 

Revenue 

======= 

36.6% 

16.6% 

10.4% 

9.2% 

6.2% 

3.8% 

4.6% 

.0% 

.0% 

.0% 

.8% 
3.8% 

.3% 

.0% 
1.1% 
.7% 
,1% 

6.0% 
100.0% 

77.3% 

21.9% 
.8% 
.5% 

99.5% 

Ukstns 
Shipped 
======= 

30.1% 

8.6% 

15.6% 

6.8% 

1.6% 

3.1% 
3.9% 

12.0% 

5.9% 
4.7% 

.3% 

.0% 
1.2% 

.7% 

.0% 

.0% 

.2% 
5.4% 

100.0% 

83.2% 

16.5% 

.3% 
29.8% 

70.2% 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

35 
1987 Market Share 
Electronic CAE 

Host-Dependent 

Asia 

Millions of Dollars/Actual Units 

Total 
Company Revenue 

Digital 17.5 

Fujitsu 14.1 

NEC 3.5 

IBM 3.3 
Zycad 1.1 

Silvar-Lisco .5 

Tokyo Electron (No OEM) .4 
Control Data .1 

Other Companies 11.2 

All ConIpanies 51.6 

Hardware Software 
Revenue Revenue 

15.7 

10.1 

2.5 
2.5 

1.0 

.0 

.0 

.0 

8.0 

39.8 

.0 

2.5 

.6 

.4 

.0 

.5 

.4 

.1 

1.4 

5.8 

Wkstns 
Shipped 

0 
197 

20 

38 

2 

0 

0 

0 

139 

396 

All U.S.-Based Companies 33.4 27.0 2.2 176 

All Asian-Based Companies 18.2 12.8 3.6 220 

All European-Based Conpanies .0 .0 .0 0 

All Hardware Companies 25.8 22.6 .0 98 

All Turnkey & SW Companies 25.9 17.2 5.8 298 

Total 
Revenue 

33.8X 
27.2X 
6.7X 
6.4X 
2.2X 
1.0X 

.ex 

.2X 

21.7X 

100.OX 

- Market Share -
Hardware Software 
Revenue Revenue 

39.4X 

25.5X 
6.2X 

6.2X 

2.5X 

.OX 

.OX 

.OX 

20.2X 

100.0X 

.OX 

43.4X 

10.6X 

6.OX 
.OX 

8.9X 

6.2X 
1.2X 

23.7X 

100.OX 

Ukstns 
Shipped 
sssssss 

.ox 
49.8X 

5.IX 
9.5X 

.5X 

.OX 

.OX 

.OX 

35. OX 

100.OX 

64.7X 67.9X 37.9X 44.4X 
35.3X 32.IX 62.IX 55.6X 

.OX .OX .OX .OX 

49.9X 56.7X .OX 24.7X 
50.IX 43.3X 100.0X 75.3X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

36 

1987 Market Share 

Electronic CAE 

Personal Computer 
Asia 

Millions of Dollars/Actual Units 

Company 
sssssss 

IBM 
NEC 

Futurenet 
Fujitsu 
Daisy 
Compaq 
Cadnet i x 
Apple Computer 
Personal CAD Systems 
Racal-Redac 
Other Companies 
All Companies 

All U.S.'Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SU Conpanies 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

8.7 

3.5 

2.2 
1.1 

1.0 

.7 

.2 

.2 

.0 

.0 

19.0 

36.5 

16.8 
19.7 

.0 

9.1 

27.4 

7.3 

1.6 
.0 
.0 
.0 
.7 
.0 
.2 
.0 
.0 

3.8 
13.5 

8.2 
5.3 
.0 

8.0 
5.6 

.1 
1.6 

1.9 
1.0 

.9 

.0 

.2 

.0 

.0 

.0 
13.9 

19.4 

6.7 
12.7 

.0 

.0 
19.4 

1,673 
299 

0 

0 

0 

191 
0 

66 
0 

0 

421 
2.650 

1,935 

715 
0 

1,908 

742 

Market Share 
Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

23.7X S4.0X .3X 63.1X 
9.4X 11.5X 8.OX 11.3X 

6.0X .OX 9.6X .0% 
3.0X .OX 5.IX .OX 

2.7X ,0X 4.5X .OX 

1.9X 5.OX .OX 7.2X 

.5X .OX .9X .OX 

.5X 1.4X .OX 2.5X 

.IX .OX .2X .OX 

.OX .OX .OX .OX 

52.IX 28.0X 71.4X 15.9X 
100.OX 100.OX 100.0X 100.OX 

46.0X 60.7X 34.5X 73.OX 

54.0X 39.3X 65.5X 27.0X 
.OX .OX .OX .OX 

24.9X 58.8X .OX 72.OX 

75.IX 41.2X 100.OX 28.0X 

Source: Dataquest 

July 1988 

CCIS EGAD © 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

37 

1987 Market Share 
Electronic CAE 

Alt Platforms 
Rest of World 

Millions of Dollars/Actual Units 

Conpany 

Digital 
Apollo 
Daisy 
IBM 
Zycad 
Valid 
Intergraph 
Futurenet 
ConIputervision 
Apple Computer 
Racal-Redac 
Control Data 
Personal CAD Systems 
Other Companies 

All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SU Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 
rssss 

5.2 
3.3 
1.8 
1.3 
.6 
.4 
.3 
.2 
.1 
.1 
.0 
.0 
.0 
1.4 
14.7 

14.6 

.0 

.1 
10.5 

4.2 

======= 
4.4 
2.9 
.5 
1.2 
.5 
.2 
.2 
.0 
.1 
.1 
.0 
.0 
.0 
.9 

10.8 

10.8 
.0 
.0 
9.3 
1.5 

======= 
.0 
.0 
.9 
.0 
.0 
.2 
.1 
.2 
.0 
.0 
.0 
.0 
.0 
.5 
1.9 

1.8 
.0 
.1 
.0 
1.9 

======= 
20 
116 
14 
223 
1 
4 
3 
0 
1 
28 
0 
0 
0 
55 
465 

465 
0 
0 

438 
26 

SSSEXSS 

35. U 

22.2X 

12.0% 
9.0X 

3.9% 

2.8X 

2.2X 
1.5X 
.7% 
.5% 
.2X 
.IX 
.IX 

9.7X 
100.0X 

99.0X 

.OX 
1.0X 

71.4X 

28.6X 

SSSSSSB 

40.6X 
26.6X 

4.3X 
11.4X 

4.5X 

1.7X 
1.5X 
.OX 
.5X 
.7X 
.OX 
.OX 
.OX 

8.2X 

100.OX 

100.0X 
.OX 
.OX 

86.4X 

13.6X 

.OX 

.OX 
44.8X 
1.6X 

.OX 
9.4X 

4.7X 
10.4X 
1.6X 
.OX 

1.6X 

.5X 

.5X 
25. OX 

100.0X 

92.7X 
.OX 

7.3X 

.OX 
100.0X 

SSXSSSB 

4.3X 
25.OX 

2.9X 
47.9X 

.2X 

.9X 

.6X 

.OX 

.2% 
6.1X 

.OX 

.OX 

.OX 
11.8X 

100.OX 

100.OX 
.OX 
.OX 

94.3X 

5.7X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

38 

1987 Market Share 

Electronic CAE 
Technical Workstation 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Apollo 
Daisy 
Digital 
Valid 
Intergraph 
CoKIputervision 
Racal-Redac 
IBM 

Other Conpanies 
All Conpanies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

Total 

Revenue 
sssssss 

3.3 
1.2 
.7 
.4 
.3 
.1 
.0 
.0 
.1 
6.1 

6.1 
.0 
.0 
4.0 
2.1 

Hardware Software 
Revenue 
E==ssrr 

2.9 
.3 
.6 
.2 
.2 
.1 
.0 
.0 
.0 
4.2 

4.2 
.0 
.0 
3.5 
.7 

Revenue 
sssssss 

.0 

.6 

.0 

.2 

.1 

.0 

.0 

.0 

.1 

.9 

.9 

.0 

.0 

.0 

.9 

Wkstns 

Shipped 
rssssss 

116 
7 
20 
4 
3 
1 
0 
0 
2 

154 

154 
0 
0 

139 
15 

Total 

Revenue 
ssssssss 

53.6X 

19.7% 

11.0% 

6.1% 

5.3% 

1.6% 
.3% 
.2% 

2.1% 

100.0% 

99.5% 

.0% 

.5% 
65.5% 
34.5% 

- narKei &nare -

Hardware Software 
Revenue 
SSCBSSS 

68.7% 

7.9% 

13.6% 

3.8% 

3.8% 

1.2% 
.0% 
.0% 

1.0% 
100.0% 

100.0% 
.0% 
.0% 

83.3% 
16.7% 

Revenue 
BSSSSSS 

.0% 
62.0% 

.0% 
17.4% 

9.8% 
2.2% 

2.2% 
.0% 

6.5% 
100.0% 

96.7% 
.0% 

3.3% 

.0% 
100.0% 

Wkstns 

Shipped 
sssssss 

75.7% 

4.8% 

12.9% 

2.5% 

1.7% 
.5% 
.1% 
.1% 

1.6% 
100.0% 

99.9% 
.0% 
.1% 

90.2% 

9.8% 

Source: Dataiquest 

July 1988 

CCIS EGAD O 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

39 

1987 Market Share 

Electronic CAE 

Host-Dependent 

Rest of World 

Millions of Dollars/Actual Units 

Coinpany 

Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Digital 

Zycad 

IBM 

Daisy 

Control Data 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

4.5 
.6 
.2 
.1 
.0 
.8 
6.3 

6.3 
.0 
.0 
5.2 
1.1 

3.8 
.5 
.1 
.0 
.0 
.7 
5.2 

5.2 
.0 
.0 
4.5 
.7 

.0 

.0 

.0 

.1 

.0 

.1 

.2 

.2 

.0 

.0 

.0 

.2 

0 
1 
2 
1 
0 
23 
27 

27 
0 
0 
23 
4 

71.7X 

9.1X 

3.0X 

2.2X 
.3X 

13.6X 

100.0% 

100.OX 

.OX 

.OX 
82.9X 

17.1X 

73.7X 

9.5X 

2.5X 

.8X 

.OX 
13.5X 

100.OX 

100.OX 

.OX 

.OX 
87.2X 

12.8X 

.OX 

.OX 
9.5X 

28.6X 

4.8X 

57. IX 

100.OX 

100.OX 

.OX 

.OX 

.OX 
100.OX 

.OX 
3.9X 

8.2% 
2.6X 

.IX 
85. IX 

100.OX 

99.9X 

• OX 

.IX 
85. OX 

15.OX 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

40 

1987 Market Share 

Electronic CAE 
Personal Computer 

Rest of World 
Millions of Dollars/Actual Units 

Company 

IBM 
Daisy 
Futurenet 
Apple Computer 
Valid 

Computervision 

Personal CAD Systems 

Racal-Redac 

Other Companies 

Alt Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

1.1 

.4 

.2 

.1 

.0 

.0 

.0 

.0 

.4 

2.4 

2.3 
.0 

.1 

1.3 

1.0 

1.1 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.1 

1.4 

1.4 

.0 

.0 

1.3 

.1 

.0 

.2 

.2 

.0 

.0 

.0 

.0 

.0 

.3 

.8 

.7 

.0 

.1 

.0 

.8 

220 
6 
0 
28 
0 
0 
0 
0 
30 

284 

284 

0 

0 

277 

7 

Market Share -

Total Hardware Software 
Revenue Revenue Revenue 

47.5X 

17.8% 

9.3X 
3.4X 

1.7X 
.4X 

.4X 

.4X 
19.IX 

76.9X 

6.3X 

.OX 
5.6X 

1.4X 
.OX 

.OX 

.OX 

9.8X 

1.3X 

29.1X 
25.3X 

.OX 

2.5X 
1.3X 

1.3X 
1.3X 

38. OX 

Ukstns 

Shipped 
SSSSSSB 

77.5X 

1.9X 
.OX 

10.OX 
.2X 
.OX 
•OX 
.OX 

10.4X 

100.0X 100.OX 100.0X 100.OX 

95.3X 100.OX 86.IX 100.OX 

.OX .OX .OX .OX 

4.7X .OX 13.9X .OX 

56.4X 92.3X .OX 97.4X 

43.6X 7.7X 100.OX 2.6X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

41 
1987 Market Share 
IC layout 

All Platforms 

Worldwide 

Millions of Dollars/Actual Units 

Conpany 

Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software Ulcstns 

Revenue Revenue Revenue Shipped 

Calma 

Seiko Instruments (No OEM) 

Mentor 

Sun 

Silicon Compiler Systems 

Digital 

ECAD 

SDA 

Silvar-Lisco 

Fuj i tsu 

Daisy 

Intergraph 

Apollo 

Autodesk 

Control Data 

Tektronix 

Hewlett-Packard 

Valid 

IBM 

Racat-Redac 

NEC 

Hitachi 

Other Companies 

All Companies 

30.7 

28.0 

27.8 

27.1 

27.0 

22.0 

21.1 

16.5 

11.1 

7.9 

6.9 

6.4 

6.4 
5.4 

4.5 

4.5 
4.1 

4.1 

3.4 

1.8 

.8 

.6 

51.0 

319.1 

16.8 

14.9 

13.1 

23.9 

.0 
18.9 

.0 

.4 

.0 

5.7 

2.2 
3.4 

6.1 

.0 

3.5 

2.1 

2.4 
1.1 

3.4 

.2 

.7 

.6 

16.6 

135.9 

8.5 

10.3 

10.8 

.0 

23.8 

.0 

21.1 

15.4 

9.9 

1.4 

3.5 

1.9 

.0 
5.4 

.0 

1.9 

1.3 

2.2 

.0 

1.3 

.0 

.0 
29.1 

147.7 

194 

170 

412 

1,148 

0 
98 
0 

10 
0 

111 

61 
44 

281 
0 

0 
47 

153 

23 

682 

2 
30 

11 

727 

4,204 

9.6X 

8.8% 

6.7% 

8.5% 

8.5% 
6.9% 
6.6% 
5.2% 

3.5% 

2.5% 

2.2% 
2.0% 
2.0% 

1.7% 

1.4% 
1.4% 

1.3% 

1,3% 

1.1% 

.6% 

.3% 

.2% 
16.0% 

100.0% 

12.4% 

11.0% 

9.6% 

17.6% 
.0% 

13.9% 
.0% 
.3% 
.0% 

4.2% 

1.6% 

2.5% 
4.5% 
.0% 

2.5% 

1.5% 

1.8% 

.8% 

2.5% 

.1% 

.5% 

.4% 

12.2% 
100.0% 

5.7% 

7.0% 

7.3% 
.0% 

16.1% 
.0% 

14.3% 
10.4% 
6.7% 

1.0% 

2.4% 

1.3% 
.0% 

3.6% 

.0% 
1.3% 

.9% 

1.5% 

.0% 

.9% 

.0% 

.0% 

19.7% 

100.0% 

4.6% 

4.0% 
9.8% 

27.3% 

.0% 
2.3% 

.0% 

.2% 

.0% 

2.6% 

1.5% 

1.0% 

6.7% 

.0% 

.0% 

1.1% 

3.6% 

.5% 
16.2% 

.0% 

.7% 

.3% 

17.3% 

100.0% 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

260.8 109.6 121.3 3,424 

44.8 24.5 16.1 484 

13.4 1.9 10.3 296 

78.2 69.8 .2 2,548 
240.9 66.2 147.5 1,657 

81.7% 80.6% 82.1% 81.4% 

14.0% 18.0% 10.9% 11.5% 

4.2% 1.4% 7.0% 7.0% 

24.5% 51.3% .2% 60.6% 

75.5% 48.7% 99.8% 39.4% 

Source: Dataquest 

July 1988 

CCIS ECAD © 1988 Dataquest Incoiporated July 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

42 

1987 Market Share 

IC Layout 
Technical Uorkstation 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Mentor 
Sun 

Silicon Compiler Systems 
Seiko Instruments (No OEM) 
ECAD 
Calma 
SDA 

Silvar-Lisco 
Intergraph 
Apollo 
Daisy 

Hewlett-Packard 
Valid 
Tektronix 
Digital 
Racal-Redac 
NEC 

Hitachi 
Autodesk 
Other Companies 
Alt Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

At I Hardware Companies 

At I Turnkey & SW Companies 

Ota I 1 

venue 
:SSSSS 

27.8 

27.1 

21.6 

21.0 

20.0 

18.1 

16.5 

7.6 
6.4 
6.4 
5.8 
4.1 
4.1 
3.2 
2.9 
1.3 
.8 
.6 
.1 

21.1 
216.3 

183.0 

25.3 

8.1 
40.6 
175.8 

Hardware Software 

Revenue 
s==ss=r 

13.1 
23.9 

.0 
9.5 
.0 
8.3 
.4 
.0 
3.4 
6.1 
2.0 
2.4 
1.1 
1.4 
2.4 
.2 
.7 
.6 
.0 
4.7 
80.1 

66.4 

12.6 

1.1 
36.0 

44.1 

Revenue 
s==ssss 

10.8 
.0 

19.0 

9.5 
20.0 

6.4 
15.4 

6.8 
1.9 
.0 
2.9 
1.3 
2.2 
1.4 
.0 
.9 
.0 
,0 
.1 

12.8 

111.2 

95.1 

10.2 
5.9 
.2 

111.0 

Ukstns 
Shipped 
s=cssz= 

412 
1,148 

0 
150 
0 

133 
10 
0 
44 
281 
49 
153 
23 
30 
98 
2 
30 
11 
0 

160 
2,734 

2,447 

269 
18 

1,673 

1,061 

Total 1 
Revenue 
sssssss 

12.9X 

12.5X 

10.0X 

9.7X 
9.SX 

8.4X 

7.6X 
3.5X 

3.0X 
3.OX 

2.7X 
1.9X 

1.9X 
1.5X 

1.3X 

.6X 

.4X 

.3X 

.OX 
9.7X 

100.OX 

84.6X 

11.7X 

3.7X 

18.8X 

81.2X 

• Market Share 
hardware Software 
Revenue 
sssssss 

16.3X 

29.8X 
.OX 

11.8X 

.OX 
10.4X 

.5X 

.OX 
4.2X 

7.6X 
2.5X 
3.OX 

1.4X 

1.7X 
3.0X 

.2X 

.9X 

.7X 

.OX 
5.8X 

100.OX 

82.9X 

15.7X 

1.4X 

44.9X 

55. IX 

Revenue 
sssssss 

9.7X 

.ox 
17.1X 

8.5X 

18.0X 

5.7X 
13.8X 

6.IX 
1.7X 

.OX 
2.6X 
1.2X 
2.OX 

1.2X 

.OX 

.8X 

.OX 

.OX 

.IX 
11.5X 

100.OX 

85.5X 

9.2X 

5.3X 

.2X 
99.8X 

Ukstns 
Shipped 
sssssss 

15.IX 

42. ox 
.OX 

5.5X 

.OX 
4.9X 

.4X 

.OX 
1.6X 

10.3X 
1.6X 
5.6X 

.8X 
1.1X 
3.6X 

.IX 
1.1X 
.4X 
.OX 

5.9X 
100.0X 

89.5X 

9.9X 

.6X 
61.2X 

38.8X 

Source; Dataquest 

July 1988 

CCIS ECAD O 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

43 

1987 Market Share 
IC Layout 

Host-Dependent 

Worldwide 

Millions of Dollars/Actual Units 

Conipany 
KSES=== 

Digital 

Calma 

Fujitsu 

Seiko Instruments (No OEM) 

Silicon Compiler Systems 

Control Data 

Silvar-Lisco 

Tektronix 

ECAD 

Daisy 

Other Companies 

All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 
ESSSS 

19.1 

12.6 

7.9 
7.0 
5.4 
4.5 
3.6 
1.4 
1.1 
.3 

20.9 

83.6 

62.7 
16.6 
4.4 
34.2 
49.4 

SSSSSSS 

16.5 

8.5 
5.7 
5.5 
.0 
3.5 
.0 
.7 
.0 
.0 

11.0 

51.3 

39.7 

11.2 
.4 

30.4 

20.9 

======= 
.0 
2.1 
1.4 
.8 
4.8 
.0 
3.1 
.5 
1.1 
.2 
9.1 
23.1 

15.4 

3.7 
3.9 
.0 

23.1 

======= 
0 
61 
111 
20 
0 
0 
0 
17 
0 
1 

211 
421 

283 
131 
6 

192 
228 

22.9X 

15,0% 
9.4X 

8.4X 
6.5X 

5.4X 

4.3X 

1.6X 

1.3X 

.3X 
25.OX 

100.OX 

75,OX 
19,8X 

5.2X 
40,9X 
59, IX 

32. IX 

16.6% 

11.IX 
10.7X 

.OX 
6.7X 

.OX 
1.3X 

.OX 

.IX 
21.4X 

100.OX 

77.5X 
21.8X 

.8X 
59.2X 
40.8X 

======= 
.OX 

9.IX 
6.2% 
3.6X 

20.6% 

.OX 
13.5% 
2.1% 

4.6% 
.7% 

39,6% 

100,0% 

67.0% 

16.2% 
16.9X 
.0% 

100.0% 

SSSSSSS 

.0% 
14.4% 

26.4% 

4.8% 
.0% 
.0% 
.0% 

4.0% 

.0% 

.3% 
50.1% 

100.OX 

67.4X 

31.IX 
1.5X 

45.7X 
54.3X 

Source: Dataquest 

July 1988 

CCIS ECAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

ApklCATION: 

PLATFORM: 
REGION: 

UNITS: 

44 

1987 Market Share 
IC Layout 

Personal Computer 

Worldwide 

Millions of Dollars/Actual Units 

Cotrpany 

Autodesk 

IBM 

Daisy 

Racal-Redac 

Other Conpanies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

5.3 

3.4 

.8 

.5 
9.0 

19.2 

.0 

3.4 

.1 

.0 

1.0 

4.5 

5.3 

.0 

.5 

.4 

7.1 
13.4 

0 

682 

11 

0 

356 

1,049 

All U.S.-Based Companies 15.2 3.5 10.7 694 

All Asian-Based Companies 3.0 .7 2.2 84 
All European-Based Companies 1.0 .3 .5 271 

All Hardware Companies 3.4 3.4 .0 682 

All Turnkey & SW Companies 15.7 1.1 13.4 367 

Market Share • 

Total Hardware Software 

Revenue Revenue Revenue 

27.8X 

17.9X 

4.4X 

2.8X 

47.2X 
100.0% 

.0% 

75.6« 
2.2X 

.OX 

22.2X 
100.OX 

39.8X 

.OX 

3.6X 

3.2X 

53.4X 
100.0X 

Ukstns 

Shipped 
cssssss 

.ox 
65 .OX 

1.1X 

.OX 

33.9X 

100.OX 

79.2X 77.8X 80.2X 66.IX 
15.7X 14.9X 16.IX 8.0X 

5.IX 7.3X 3.7X 25.9X 

17.9X 75.6X .OX 65.OX 

82.IX 24.4X 100.0% 35.0% 

Source: Dataquest 
July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

45 
1987 Market Share 
IC Layout 

All Platforms 

North America 

Millions of Dollars/Actual Units 

Company 
Total Hardware Software Ulcstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Sun 

Silicon Compiler Systems 

Mentor 

ECAD 

Digital 

SDA 

Intergraph 

Silvar-Lisco 

Autodesk 

Calma 

Tektronix 

Control Data 

IBM 
Apollo 

Hewlett-Packard 
Daisy 
Valid 

Racal-Redac 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

19.0 

18.4 

14.8 

14.3 

9.6 

8.3 

6.1 

6.1 

4.8 

4.3 

3 .8 
3.6 

2.2 

2.1 

1.6 

1.6 

1.4 

.3 

33.3 

155.3 

154.5 

.0 

.8 

40.5 

114.8 

16.7 

.0 

8.1 

.0 

8.2 

.2 

3.2 

.0 

.0 

2.4 

1.8 

2 .7 
2.2 

1.9 

1.0 

.4 

.2 

.0 

5.4 

54.4 

54.4 

.0 

.0 

35.4 

18.9 

.0 

16.2 
4.4 

14.3 

.0 

7.7 

1.8 

4 .9 

4.8 

1.4 

1.6 

.0 

.0 

.0 

.4 

.8 

.8 

.2 

24.5 

83.7 

83.0 

.0 

.7 

.0 

83.7 

824 

0 

231 

0 

47 

5 

42 

0 

0 

57 

40 

0 

438 

77 

84 

13 

4 

0 

163 

2,024 

2,024 

0 

1 

1,498 

527 

12.2X 

11.8% 

9.5X 

9.2% 

6.2% 

5.3X 

3.9X 

3.9% 

3.1% 

2.7% 

2.5% 

2.3% 
1.4% 

1.4% 

1.0% 
1.0% 

.9% 

.2% 

21.4% 

100.0% 

99.5% 
.0% 

.5% 

26.1% 

73.9% 

30.8% 

.0% 

15.0% 

.0% 

15.0% 

.4% 

5.9% 

.0% 

.0% 

4.4% 

3.3% 

4.9% 

4.0% 

3.5% 

1.9% 

.8% 

.4% 

.0% 

9.9% 

100.0% 

100.0% 

.0% 

.0% 

65.2% 

34.8% 

.0% 

19.3% 

5.3% 
17.1% 

.0% 

9.2% 

2.2% 
5.8% 

5.7% 

1.7% 

1.9% 
.0% 

.0% 

.0% 

.5% 

.9% 

.9% 

.3% 

29.3% 

100.0% 

99.2% 

.0% 

.8% 

.0% 

100.0% 

40.7% 

.0% 

11.4% 

.0% 

2.3% 

.2% 

2 .1% 
.0% 

.0% 

2.8% 

2.0% 

.0% 

21.6% 

3.8% 

4.2% 
.6% 

.2% 

.0% 

8.0% 

100.0% 

100.0% 

.0% 

.0% 

74.0% 

26.0% 

Source: Dataquest 

July 1988 

CCIS ECAD ©1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

46 
1987 Market Share 

IC Layout 
Technical Workstation 
North America 

Millions of Dollars/Actual Units 

CoIfnpany 

Sun 
Mentor 

Silicon Compiler Systems 
EGAD 
SDA 

Intergraph 
Silver-LI SCO 
Celma 
Tektronix 
Apollo 

Hewlett-Packard 
Valid 
Digital 
Daisy 

Racal-Redac 
Autodesk 
Other Companies 
All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

Total 

Revenue 
xxsssss 

19.0 

U.8 
14.7 

13.6 

8.3 
6.1 
4.0 
3.4 
2.7 
2.1 
1.6 
1.4 
1.3 
1.1 
.2 
.1 

19.5 

113.6 

113.2 

.0 

.4 
22.7 

90.9 

Hardware Software 
Revenue 
sssssss 

16.7 

8.1 
.0 
.0 
.2 
3.2 
.0 
1.9 
1.2 
1.9 
1.0 
.2 
1.1 
.3 
.0 
.0 
1.7 

37.5 

37.5 

.0 

.0 
19.9 

17.6 

Revenue 
ssssss— 

.0 
4.4 
12.9 

13.6 

7.7 
1.8 
3.2 
1.2 
1.2 
.0 
.4 
.8 
.0 
.5 
.1 
.1 

15.5 

63.4 

63.0 

.0 

.4 

.0 
63.4 

Ukstns 
Shipped 

824 
231 
0 
0 
5 
42 
0 
46 
26 
77 
84 
4 
47 
6 
0 
0 
54 

1,447 

1,446 

0 
0 

963 
483 

Total 1 
Revenue 

16.7X 

13.0% 

12.9% 
11.9X 

7.3X 
5.4% 

3.5X 

3.OX 
2.4X 

1.9X 

1.4X 

1.2X 
1.1X 

.9X 

.IX 

.OX 
17.2X 

100.OX 

99.6X 

.OX 

.AX 
20.0X 
80.0X 

- Market Share -• 
Hardware Software 
Revenue 

44.6X 

21.7X 

.OX 

.OX 

.6X 
8.5X 
.OX 

4.9X 
3.2X 

5.OX 

2.7X 
.6X 

2.8X 

.8X 

.OX 

.OX 
4.5X 

100.0X 

100.0X 

.OX 

.OX 
53.2X 

46.8X 

Revenue 

.OX 
7.0X 

20.4X 
21.4X 

12.IX 

2.8X 
5.OX 

1.9% 

1.9% 
.OX 
.7X 

1.2X 
.OX 
.8X 
.2% 
.1% 

24.5X 

100.0X 

99.4X 

.OX 

.6X 

.OX 
100.OX 

Ukstns 

Shipped 

57.0X 

16.0X 

.OX 

.OX 

.3X 
2.9% 

.0% 
3.2X 
1.8% 
5.3X 

5.8% 
.3% 

3.3% 

.4% 

.0% 

.0% 
3.7% 

100.0% 

100.0% 
.0% 
.0% 

66.6X 

33.4X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 
UNITS: 

47 
1987 Marlcet Share 

IC Layout 

Host-Dependent 

North America 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Ulcstns 

Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software WIcstns 
Revenue Revenue Revenue Shipped 

Digital 

Silicon Compiler Systems 
Control Data 
Silvar-Lisco 
Tektronix 
Calma 
ECAD 
Daisy 

Other Companies 
All Companies 

8.4 

3.7 

3.6 
2.1 

1.2 

.9 

.7 

.1 
8.8 
29.4 

7.1 
.0 

2.7 
.0 
.6 
.6 
.0 
.0 

3.7 
14.7 

.0 

3.2 
.0 

1.7 

.4 

.2 

.7 

.1 
4.6 

10.9 

0 

0 

0 
0 

14 

11 

0 
1 

109 
135 

28.4X 

12.SX 

12.3X 
7.2X 

3.9X 
2.9X 

2.4X 

.4% 

29,9X 
100.0X 

48.5X 
.OX 

18.2X 
.OX 

4.OX 

3.8X 

.OX 

.3X 
25.3X 

100.OX 

.OX 
29.6X 

.OX 
15.5X 

3.8X 

1.9X 
6.5X 

.5X 
42.OX 
100.OX 

.OX 

.OX 

.OX 

.OX 

10.5X 

7.9X 

.OX 

.9X 

80.6X 
100.OX 

All U.S.-Based Companies 29.1 14.6 10.7 135 
All Asian-Based Companies .0 .0 .0 0 

All European-Based Companies .3 .0 .2 0 

All Hardware Companies 15.6 13.3 .0 97 

All Turnkey & SU Conpanies 13.7 1.3 10.9 39 

99.IX 99.9X 97.9X 99.8X 
.OX .OX .OX .OX 

.9X .IX 2.IX .2X 

53.3X 91.1X .OX 71.4X 

46.7X 8.9X 100.0X 28.6X 

Source: Dataquest 

July 1988 

CCIS ECAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

48 
1987 Marlcet Share 

IC Layout 

Personal Coniputer 

North America 

Millions of Dollars/Actual Units 

Conpany 

Autodesk 

IBM 

Daisy 
Racal-Redac 
Other Conipanies 

All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnlcey & SW Companies 

Total 

Revenue 
ss====s 

4.7 
2.2 
.4 
.1 
4.9 
12.3 

12.2 
.0 
.1 
2.2 
10.1 

Hardware Software 

Revenue 
sssssss 

.0 
2.2 
.1 
.0 

(.0) 
2.3 

2.3 
.0 
.0 
2.2 
.1 

ReverKie 
sssssss 

4.7 
.0 
.2 
.1 
4.4 
9.4 

9.3 
.0 
.1 
.0 
9.4 

WIcstns 
Shipped 
sss=sss 

0 
438 
5 
0 
0 

442 

442 
0 
0 

438 
5 

Total 
Revenue 
sssssss 

38.3X 

17.8X 

3.0X 
.7X 

40. IX 
100.OX 

99.3X 
.OX 
.7X 

17.8X 
82.2X 

- narKCT snare -

Hardware Software 
Revenue 
sssssss 

.ox 
96.5X 

3.5X 
.OX 

-.OX 
100.0X 

100.OX 
.OX 
.OX 

96.5X 

3.5X 

Revenue 
sssssss 

50.IX 

.ox 
2.IX 
.7X 

47.0X 
100.OX 

99.3X 
.OX 
.7X 
.OX 

100.OX 

Ulcstns 
Shipped 
sssssss 

.ox 
98.9X 

1.1X 
.OX 
.OX 

100.0X 

100.OX 
.OX 
.OX 

98.9X 

1.1X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

49 
1987 Market Share 
IC Layout 

All Platforms 

Europe 

Millions of Dollars/Actual Units 

Company 
Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Digital 
Calma 
Mentor 

Silicon Compiler Systems 
Sun 

Silvar-Lisco 
ECAD 
SDA 
Daisy 
Valid 

Racal-Redac 
IBM 

Control Data 
Apollo 
Tektronix 
Hewlett-Packard 
Other Companies 
All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

7.1 

6.8 

5.3 

5.1 

5.0 

4.8 
4.0 

3.2 
1.9 

1.6 

1.3 

1.1 

.9 

.9 

.7 

.6 
17.5 

67.9 

55.4 

.0 
12.5 

18.4 

49.5 

6.1 

2.9 

2.2 

.0 

4.4 

.0 

.0 

.1 

.2 

.4 

.0 

1.1 
.8 

.8 

.3 

.3 
5.0 
24.5 

22.9 

.0 
1.7 

16.5 

8.1 

.0 

.9 

2.2 

4.5 

.0 

4.8 
4.0 

3.0 

1.2 

.9 
1.1 

.0 

.0 

.0 

.3 

.2 
11.3 

34.3 

24.7 

.0 

9.6 

.0 

34.3 

28 

55 

106 

0 

215 

0 

0 

2 
14 

5 
1 

219 
0 

32 

7 
28 

356 
1,069 

774 

0 
295 

557 

512 

10.5X 

10.IX 

7.8% 

7.6X 

7.3X 

7. IX 

5.9X 

4.7X 

2.8X 

2.3X 

1.9X 

1.6X 

1.3X 

1.3X 

1.0X 

.8X 
25.8X 

100.0X 

81.6X 

.OX 
18.4X 

27. IX 

72.9X 

24.7X 

11.9X 

8.8X 

.OX 

17.7X 

.OX 

.OX 

.3X 

1.0X 

1.5X 

.IX 

4.4X 

3.2X 

3.3X 

1.3X 

1.3X 

20.5X 

100.0X 

93.2X 

.OX 

6.8X 

67. IX 

32.9X 

.OX 

2.6X 

6.3X 

13.2X 

.0% 

14.OX 

11.7X 

8.7X 

3.5X 

2.7X 

3.IX 

.OX 

.OX 

.OX 

.8X 

.5X 
32.9X 

100.OX 

71.9X 

.OX 

28. IX 

.OX 

100.0X 

2.6X 

5.n 
9.9% 

.OX 

20. IX 

.OX 

.OX 

.2X 

1.4X 

.5X 

.IX 

20.5X 

.OX 

3.OX 

.7X 
2.6X 

33.3X 

100.OX 

72.4X 

.OX 

27.6X 

52.IX 

47.9X 

Source: Dataquest 

July 1988 

CCIS ECAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

50 

1987 Market Share 
IC Layout 

Technical Workstation 

Europe 

Millions of Dollars/Actual Units 

Conpany 

Mentor 

Sun 

Calma 

Silicon Compiler Systems 

ECAD 

Silvar-Lisco 

SOA 

Valid 

Daisy 

Digital 

Apollo 

Racal'Redac 

Hewlett-Packard 

Tektronix 

Other Companies 

All Companies 

All U.S.-Based Companies 
All Asian*Based Companies 
All European-Based Companies 
All Hardware Conpanies 
All Turnkey & SU ConIpanies 

Total 

Revenue 
sss==s= 

5.3 
5.0 
4.8 
4.1 
3.8 
3.5 
3.2 
1.6 
1.3 
.9 
.9 
.9 
.6 
.5 
8.4 
44.7 

37.2 

.0 
7.5 
7.0 

37.7 

Hardware Software 
Revenue 
ssassss 

2.2 
4.4 
1.9 
.0 
.0 
.0 
.1 
.4 
.2 
.8 
.8 
.0 
.3 
.2 
1.1 
12.3 

11.4 

.0 
1.0 
6.1 
6.3 

Revenue 
SSSSS3SS 

2.2 
.0 
.7 
3.6 
3.8 
3.5 
3.0 
.9 
.8 
.0 
.0 
.7 
.2 
.2 
6.4 
26.1 

20.5 

.0 
5.5 
.0 

26.1 

Wkstns 
Shipped 
SSSSiSSS 

106 
215 
40 
0 
0 
0 
2 
5 
8 
28 
32 
1 
28 
5 
24 
494 

477 
0 
17 
283 
211 

Total 1 

Revenue 
xssssss 

11.9% 
11.1% 

10.7% 
9.2% 

8.5% 

7.9% 

7.2% 

3.5% 

2.9% 

2.1% 

2.0% 

1.9% 

1.2% 

1.1% 

18.7% 

100.0% 

83.3% 
.0% 

16.7% 

15.6% 
84.4% 

- Market Share " 

Hardware Software 
Revenue 
Bssssze 

17.6% 

35.3% 
15.6% 
.0% 
-0% 
.0% 
.6% 

3.0% 

1.8% 

6.3% 

6.5% 

.2% 
2.7% 

1.8% 

8.8% 
100.0% 

92.1% 
.0% 

7.9% 

49.2% 
50.8% 

Revenue 
sssasn 

8.3% 
.0% 

2.8% 
13.9% 

14.6% 

13.6% 

11.5% 

3.6% 

3.1% 
.0% 
.0% 

2.7% 

.7% 

.8% 
24.4% 

100.0% 

78.7% 
.0% 

21.3% 
.0% 

100.0% 

Ukstns 

Shipped 
sssssss 

21.5% 

43.5% 

8.1% 
.0% 
.0% 
.0% 
.4% 
1.1% 
1.6X 

5.6% 

6.5% 

.3% 
5.7% 

.9% 
4.8% 

100.0% 

96.6% 
.0% 

3.4% 

57.3% 
42.7% 

Source: Dataquest 

July 1988 

CCIS ECAD G 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

51 
1987 Marlcet Share 

IC Layout 

Host-Dependent 

Europe 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Digital 
Calma 

Silvar-Lisco 

Silicon Conpiler Systetns 

Control Data 

ECAD 

Tektronix 

Daisy 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

6.2 

2.1 

1.3 
1.0 

.9 

.2 

.2 

.2 

7.5 

19.5 

15.4 

.0 

4.1 

10.3 

9.2 

5.3 

1.0 

.0 

.0 

.8 

.0 

.1 

.0 

3.6 

10.8 

10.4 

.0 

.4 

9.3 

1.5 

.0 

.1 
1.3 

.9 

.0 

.2 

.1 

.1 

3.8 

6.5 

2.9 

.0 

3.7 

.0 

6.5 

0 

14 
0 

0 

0 

0 

3 

0 

61 

78 

72 

0 

6 

55 

23 

31.7X 

10.5X 

6.6X 

5.3X 

4.7X 

1.0X 

1.0% 

.8% 
38.4X 

49. OX 
9.2X 

.OX 

.OX 

7.3X 

.OX 

.9X 

.OX 

33.5X 

.OX 
2.2X 

19.7X 

13.8X 

.OX 

3.IX 
1.1X 

1.7X 

58.5X 

.OX 
18.5X 

.OX 

.OX 

.OX 

.OX 

3.2X 

.OX 

78.3X 

100.OX 100.0X 100.OX 100.OX 

78.9X 96.6X 43.8X 92.2X 

.OX .OX .OX .0% 

21.IX 3.4X 56.2X 7.8X 

53.OX 86.4X .OX 70.4X 

47.0X 13.6X 100.OX 29.6X 

Source: Dataquest 

July 1988 

CCIS ECAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 
IWITS: 

52 

1987 Market Share 

IC Layout 

Personal Computer 
Europe 
Millions of Dollars/Actual Units 

Company 
KSSSSSS 

IBM 

Daisy 

Racal-Redac 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

1.1 
.5 
.4 

1.7 

3.7 

2.8 

.0 

.9 

1.1 

2.6 

1.1 
.0 
.0 
.3 

1.4 

1.1 

.0 

.3 

1.1 

.4 

.0 

.3 

.4 
1.1 
1.8 

1.3 

.0 

.4 

.0 

1.8 

219 

6 
0 

271 
497 

225 

0 

271 

219 

278 

Market Share • 

Total Hardware Software 

Revenue Revenue Revenue 

30. IX 
12.8X 
12.OX 
45. IX 
100.0X 

75.5X 
1.4X 

.OX 

23.IX 

100.0X 

.OX 
15.9X 

20.5X 

63.6X 
100.OX 

Ukstns 
Shipped 
sssssss 

44.IX 
1.3X 

.OX 

54.7X 

100.0X 

75.7X 76.9X 75.6X 45.3X 
.OX .OX .OX .OX 

24.3X 23.IX 24.4X 54.7X 

30.IX 75.5X .OX 44.IX 

69.9X 24.5X 100.OX 55.9X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incoiporated July 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

53 
1987 Market Share 

IC Layout 

All Platforms 

Asia 

Millions of Dollars/Actual Units 

Conpany 
sescsss 

Seiico Instruments (No OEM) 
Calma 

Fujitsu 

Mentor 

SDA 
Digital 
Silicon Coinpiler Systems 

Daisy 

Apollo 
Sun 
ECAO 
Hewlett-Paclcard 

Valid 

NEC 
Hitachi 
Autodesk 
Racal-Redac 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 
All Turnkey & SU Companies 

Total 1 
Revenue 
sssssss 

28.0 

19.2 
7.9 
7.7 
5.0 
4.3 
3.5 
3.5 
3.4 
3.2 
2.8 
1.9 
1.1 
.8 
.6 
.6 
.2 

(.7) 

92.9 

47.9 

44.8 

.2 
17.3 

75.6 

Hardware Software 
Revenue 
ss=s=ss 

14.9 

11.3 

5.7 
2.8 
.1 
3.9 
.0 
1.5 
3.4 
2.8 
.0 
1.0 
.5 
.7 
.6 
.0 
.2 
5.3 

54.7 

30.1 

24.5 

.2 
16.0 

38.7 

Revenue 
srsssss 

10.3 

6.0 
1.4 
4.2 
4.7 
.0 
3.1 
1.6 
.0 
.0 
2.8 
.7 
.5 
.0 
.0 
.6 
.0 

(6.7) 

29.2 

13.0 

16.1 
.0 
.2 

28.9 

Wkstns 
Shipped 
ESSSSSS 

170 
77 
111 
75 
3 
19 
0 
34 
172 
109 
0 
40 
13 
30 
11 
0 
0 

200 
1,066 

581 
484 
0 

456 
610 

Total 1 
Revenue 
SSBSSSS 

30. IX 
20.6X 

8.5X 

8.3X 
5.4X 

4.6X 

3.8X 
3.7X 

3.6X 
3.4X 

3.OX 

2.OX 
1.2X 

.9X 

.6X 

.6X 

.2X 
•.8X 

100.OX 

51.5X 

48.3X 

.2X 
18.7X 

81.3X 

- Market Share -' 
Hardware Software 
Revenue 
sssssss 

27.3X 

20.6X 

10.4X 
5.IX 
.2X 

7. IX 

.OX 
2.8X 
6.2X 

5.2X 

.OX 
1.9X 
.9X 

1.3X 

1.1X 

.OX 

.3X 
9.7X 

100.0X 

55.OX 

44.7X 

.3X 
29.3X 

70.7X 

Revenue 
sssssss 

35.2X 

20.7X 

4.9X 
14.3X 
16.1X 

.OX 
10.6X 
5.5X 

.OX 

.OX 
9.6X 

2.4X 

1.8X 

.OX 

.0% 
2.OX 

.IX 
-23.IX 
100.OX 

44.7X 
55.2X 

.IX 

.8X 
99.2X 

Ukstns 
Shipped 
sssssss 

16.0X 
7.2X 

10.4X 

7. OX 
.3X 

1.8X 
.OX 

3.2X 

16.2X 

10.3X 

.OX 
3.8X 

1.3X 

2.8X 

1.0X 

.OX 

.OX 
18.8X 

100.OX 

54.5X 

45.5X 

.OX 
42.8X 
57.2X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

54 

1987 Marlcet Share 

IC Layout 

Technical Workstation 

Asia 

Millions of Dollars/Actual Units 

Company 
s=s=s=s 

Seiico Instruments (No OEM) 
Calma 
Mentor 
SOA 
Daisy 
Apollo 
Sun 

Silicon Compiler Systems 
ECAD 

Heulett-Paclcard 
Valid 
NEC 

Hitachi 

Digital 

Racal'Redac 

Autodesic 

Other Conpanies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

21.0 

9.6 
7.7 
5.0 
3.5 
3.4 
3.2 
2.8 
2.7 
1.9 
1.1 
.8 
.6 
.6 
.2 
.0 

(6.8) 
57.1 

31.7 

25.3 

.2 
10.8 

46.3 

9.5 
4.3 
2.8 
.1 
1.5 
3.4 
2.8 
.0 
.0 
1.0 
.5 
.7 
.6 
.5 
.2 
.0 
1.9 

29.8 

17.1 

12.6 

.2 
9.9 
19.9 

9.5 
4.3 
4.2 
4.7 
1.6 
.0 
.0 
2.5 
2.7 
.7 
.5 
.0 
.0 
.0 
.0 
.0 

(9.1) 

21.6 

11.3 

10.2 

.0 

.2 
21.3 

150 
42 
75 
3 
34 
172 
109 
0 
0 
40 
13 
30 
11 
19 
0 
0 
82 
782 

512 
269 
0 

422 
360 

36.8X 

16.8X 

13.5X 

8.8X 
6.1X 

5.9X 

5.5X 
4.9X 
4.7X 

3.3X 
1.9X 

1.4X 

1.U 
1.0X 

.4X 

.OX 
-12.OX 

100.0X 

55.4X 

44.2X 

.4X 
18.9X 

81.IX 

31.7X 
14.5X 

9.3X 
.4X 

5.IX 

11.3X 

9.5X 
.OX 
.OX 

3.5X 
1.7X 

2.4X 
2.OX 

1.7X 

.5X 

.OX 
6.3X 

100.0X 

57.2X 

42.3X 

.5X 
33.2X 

66.8X 

43.9X 

20. OX 

19.3X 

21.8X 
7.4X 

.OX 

.OX 
11.5X 
12.4X 
3.2X 

2.4X 
.OX 
.OX 
.OX 
.2X 
.OX 

-42.0X 

100.OX 

52.5X 

47.3X 

.2X 
1.1X 

98.9X 

19.2X 

5.4X 

9.6X 

.4X 
4.3X 

22.OX 
14.OX 
.OX 
.OX 

5.IX 
1.7X 
3.8X 

1.4X 

2.4X 
.OX 
.OX 

10.5X 

100.0X 

65.5X 

34.4X 

.OX 
54.0X 

46.0X 

Source: Dataquest 

July 1988 

CCIS ECAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

55 

1987 Marlcet Share' 
IC Layout 

Host-Dependent 

Asia 

Millions of Dollars/Actual Units 

Conipany 
sssssss 

Calma 

Fuj i tsu 

Seiko Instruments (No OEM) 

Digital 

Silicon Conipiler Systems 

ECAD 

Other Companies 

All Conpanies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnlcey & SU Companies 

>tal 

feme 

9.6 
7.9 
7.0 
3.7 
.7 
.1 
3.7 

32.8 

16.2 

16.6 
.0 
6.5 

26.2 

Hardware Software 
Revenue 
rss=»s 

6.9 
5.7 
5.5 
3.4 
.0 
.0 
2.7 

24.2 

13.0 

11.2 
.0 
6.1 
18.1 

Revenue 
rsssxss 

1.7 
1.4 
.8 
.0 
.6 
.1 
.7 
5.5 

1.7 
3.7 
.0 
.0 
5.5 

Ukstns 

Shipped 
ssrs=== 

35 
111 
20 
0 
0 
0 
34 
199 

68 
131 
0 
34 
165 

Total 

Revenue 
sssssss 

29.3X 

24. U 
21.4X 

11.4% 

2.IX 

.4X 
11.3X 

100.OX 

49.5X 

50.5X 
.OX 

20.0X 
80.OX 

- MarIcet Share 

Hardware Software 
Revenue 

28.6X 

23.5X 

22.6X 

13.9X 

.OX 

.OX 
11.4X 

100.OX 

53.8X 
46.2X 

.OX 
25.2X 
74.8X 

Revenue 
sssssss 

31.6X 

26. IX 

15.OX 

.OX 
11.4X 

2.6X 

13.4X 
100.OX 

31.6X 
68.4X 

.OX 

.OX 
100.OX 

Wkstns 

Shipped 
sssssss 

17.3X 

55.7X 

10.0% 

.0% 

.OX 

.0% 
16.9% 

100.OX 

34.3% 
65.7X 

.OX 
16.9% 
83.1% 

Source: Dataquest 

July 1988 

CCIS ECAD © 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 
REGION: 
UNITS: 

56 

1987 Market Share 

IC Layout 

Personal Computer 

Asia 
Millions of Dollars/Actual Units 

Company 

Autodesk 
Other Companies 
All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

Total 
Revenue 
arsss== 

.6 
2.4 
3.0 

.0 
3.0 
.0 
.0 
3.0 

Hardware 

Revenue 
sssss== 

.0 

.7 

.7 

.0 

.7 

.0 

.0 

.7 

Software 

Revenue 
sss==s= 

.6 
1.6 
2.2 

.0 
2.2 
.0 
.0 
2.2 

Ukstns 
Shipped 
ss===xs 

0 
84 
84 

0 
84 
0 
0 
84 

Total 
Revenue 
ssssscs 

18.7X 

81.3X 
100.0% 

.OX 
100.OX 

.OX 

.OX 
100.OX 

narKei anare 

Hardware Software 
Revenue 
SSSSBSS 

.OX 
100.0X 

100.0X 

.ox 
100.ox 
.ox 
.ox 

100.ox 

Revenue 
sssssss 

26. ox 

74.ox 
100.OX 

.ox 
100.OX 

.OX 

.OX 
100.OX 

Wkstns 
Shipped 
SBsrsss 

.OX 
100.OX 

100.0X 

.ox 
100.0X 

.ox 

.ox 
100.ox 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

57 
1987 Market Shere 
IC Layout 

All Platforms 

Rest of World 

Millions of Dollars/Actual Units 

Conpany 

Digital 

Calma 

Intergraph 

Silvar-Lisco 

IBM 

Autodesk 

Valid 

Other Companies 

All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

1.0 

.4 

.3 

.2 

.1 

.1 

.0 

.9 
3.1 

3.1 

.0 

.0 

2.0 

1.1 

.8 

.3 

.2 

.0 

.1 

.0 

.0 

.9 

2.3 

2.3 

.0 

.0 

1.9 

.4 

4 
6 
2 
0 

26 
0 
0 
8 

46 

46 
0 
0 

38 
8 

Total 

Revenue 

30.7X 

13.9X 

10.4X 

7.8X 

4.2X 
2.3X 
1.0X 

29.8X 
100.0X 

- Market Share -
Hardware Software 
Revenue Revenue 

35.4X 

10.9X 
7.0X 

.OX 
6.1X 

.OX 

.9X 
39.7X 

100.0X 

100.OX 100.0X 

.OX .0% 

.OX .OX 

64.IX 81.2X 

.OX 

25.9X 

16.7X 
37. OX 

.OX 

13.0X 
3.7X 
3.7X 

100.OX 

Wkstns 
Shipped 

8.IX 
12.5X 

4.8X 
.OX 

57.5X 
.OX 
.6X 

16.5X 

100.OX 

100.OX 100.OX 

.OX .OX 

.OX .OX 

.OX 82.IX 
35.9X 18.8X 100.OX 17.9X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

HJNITS: 

58 
1987 Market Share 

IC Layout 
Technical Workstation 

Rest of World 
Millions of Dollars/Actual Units 

Total 
Conpany 

Calma 

Intergraph 

Digital 

Silvar-Lisco 

Valid 
Other ConIpanies 

All Companies 

All U.S.-Based Conpanies 
All Asian-Based Companies 
All European-Based Conpanies 
All Hardware Companies 
All Turnkey & SW Companies 

le 

:= 
3 
3 
1 
1 
0 
0 
9 

9 
0 
0 
1 
8 

Hardware Software 

Revenue 
======= 

.2 

.2 

.1 

.0 

.0 

.0 

.5 

.5 

.0 

.0 

.1 

.4 

Revenue 

======= 

.1 

.1 

.0 

.1 

.0 
(.0) 

.3 

.3 

.0 

.0 

.0 

.3 

Wkstns 

Shipped 

======= 

5 
2 
4 
0 
0 
0 
11 

11 
0 
0 
4 
7 

Total 

Revenue 
======= 

38.2X 

36.0% 
13.5X 

7.9X 

3.4X 
1.1X 

100.OX 

100.OX 
.OX 
.OX 

14.6X 

85.4X 

- Market Share • 

Hardware Software 
Revenue 

====== 

38.8X 
32.7X 

20.4X 

.OX 
4.IX 

4.1X 
100.OX 

100.OX 
.OX 
.OX 

24.5X 

75.5X 

Revenue 
======= 

41.4X 

31 .OX 

.OX 
20.7X 
6.9X 

-.OX 
100.OX 

100.OX 
.OX 
.OX 
.OX 

100.OX 

Wkstns 

Shipped 

======= 
41.1X 
19.4X 

32.SX 

.OX 
2.4X 

4.3X 
100.OX 

100.OX 
.OX 
.OX 

37. IX 

62.9X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

59 

1987 Market Share 

IC Layout 

Host-Dependent 

Rest of World 

Millions of Dollars/Actual Units 

Cotnpany 

Digital 

Silvar-Lisco 

CalIna 

Other Coirpanies 

All Companies 

All U.S.-Based Cofnpanies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Conpanies 

Total 

Revenue 
sssssss 

.8 

.2 

.1 

.9 
2.0 

2.0 
.0 
.0 
1.7 
.3 

Hardware Software 

Revenue 
sssssss 

.7 

.0 

.1 

.9 
1.7 

1.7 
.0 
.0 
1.6 
.1 

Revenue 
sssssrs 

.0 

.1 

.0 
(.0) 

.2 

.2 

.0 

.0 

.0 

.2 

Wkstns 

Shipped 
sssssss 

0 
0 
1 
7 
8 

8 
0 
0 
7 
1 

Total 

Revenue 
SSSSSBS 

41.9X 

8.6X 

4.5X 
44.9% 

100.OX 

100.OX 

.OX 

.OX 
86.9X 

13.IX 

narKet »nBre 

Hardware Software 

Revenue 
sssssss 

42.8X 

.ox 
3.6X 
S3.6X 

100.OX 

100.OX 

.OX 

.OX 
96.4X 

3.6X 

Revenue 
K = = S S S 

.OX 
87.5X 

12.5X 
-.OX 

100.OX 

100.OX 

.OX 

.OX 

.OX 
100.OX 

Ukstns 
Shipped 
SSSSSES 

.OX 

.ox 
13.2X 

86.8X 

100.OX 

100.ox 
.OX 
.OX 

86.8X 

13.2X 

Source: Dataquest 
July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

60 

1987 Market Share 

IC Layout 

Personal Cotnputer 

Rest of World 

Millions of Dollars/Actual Units 

Cotipany 

sasssss 

IBM 

Autodesk 

Other Companies 

All Companies 

All U.S..Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 

Revenue 

ssss=x= 

.1 

.1 

.0 

.2 

.2 

.0 

.0 

.1 

.1 

Hardware Software 

Revenue 

ss=s=ss 

.1 

.0 

.0 

.1 

.1 

.0 

.0 

.1 

.0 

Revenue 
sssssss 

.0 

.1 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

Wkstns 

Shipped 

sssssss 

26 

0 

0 

26 

26 

0 

0 

26 

0 

Total 

Revenue 

sssrsss 

59.1X 

31.8X 

9.1% 

100.0% 

100.0% 

.0% 

.0% 

59.1% 

40.9% 

narKei 

Hardware 
Revenue 

essssss 

100.0% 

.0% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

Software 

Revenue 

ssxssss 

.0% 

77.8% 

22.2% 

100.0% 

100.0% 

.0% 

.0% 

.0% 

100.0% 

Ukstns 

Shipped 

sssssss 

100.0% 

.0% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

Source: Dataquest 

July 1988 

CCIS EGAD €> 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

61 
1987 Marlcet Share 
PCB Layout 

All Platforms 

Worldwide 

Millions of Dollars/Actual Units 

ConIpany 

sssssss 

Racal-Redac 

Scientific Calculations 

Digital 

Cadnetix 

Computervision 

Zuken 

Hewlett-Packard 

IBM 
Calay 

Mentor 

Sharp System Products 
Personal CAD Systems 

NEC 
Fujitsu 

Sun 
Compaq 

Hitachi 

Apollo 

Daisy 
Asahi Optical (No OEM) 

Applicon 

Valid 

Autodesk 

Celma 

Toshiba (No OEM) 

Intergraph 

Control Data 

Hitachi Zosen 
Apple Computer 

CAD AM 
Mitsubishi Electric 

Futurenet 

Total 1 
Revenue 
ss=ss=s 

76.4 

51.5 

39.6 

37.7 

37.0 

36.2 

31.9 

28.7 
27.2 

24.2 

16.3 

15.6 

15.4 

14.2 

14.1 

13.6 
12.4 

11.3 

10.2 

10.0 

9.5 
8.9 
8.1 
7.5 
7.2 
6.4 
5.3 
4.4 
4.4 
4.2 
3.5 
3.2 

Hardware Software 
Revenue 
s=s==ss 

8.0 
16.8 

34.0 

17.9 

13.5 

19.0 

19.6 
21.9 

17.1 

11.4 

6.8 
.0 
7.6 
10.2 

12.5 
13.6 

8.0 
10.2 

2.6 
7.4 
3.9 
3.2 
.0 
3.6 
5.5 
4.0 
3.0 
1.6 
4.4 
.0 
2.2 
.0 

Revenue 
sssssss 

57.8 

17.3 

.0 
15.4 

13.3 

12.5 

9.8 
3.3 
8.1 
9.0 
7.9 
13.6 

6.2 
2.6 
.0 
.0 
3.3 
.0 
5.4 
1.6 
2.7 
3.5 
8.1 
2.2 
1.0 
1.2 
1.1 
2.4 
.0 
3.8 
1.0 
2.6 

Ukstns 
Shipped 
sssssss 

167 
154 
178 
644 
325 
287 

1,598 

1,563 
230 
366 
85 
0 

160 
200 
585 

3.820 

221 
440 
77 
55 
200 
76 
0 
81 
84 
56 
370 
29 

1,580 

0 
43 
0 

Total 1 
Revenue 
sssssss 

10.6X 

7,1% 
5.5% 

5.2X 

5.1% 

5.0% 

4.4% 

4.0% 

3.8% 

3.3% 

2.2% 

2.2% 

2.1% 

2.0% 

2.0% 

1.9% 
1.7% 

1.6% 
1.4% 

1.4% 

1.3% 

1.2% 
1.1% 

1.0% 

1.0% 
.9% 
.7% 
.6% 
.6% 
.6% 
.5% 
.4% 

narKci anare 

larxlware Software 
Revenue 
sssssss 

2.2% 
4.7% 

9.4% 

5.0% 

3.8% 

5.3% 

5.4% 

6.1% 

4.8% 
3.1% 

1.9% 

.0% 
2.1% 

2.8% 

3.5% 

3.8% 

2.2% 
2.8% 

.7% 
2.1% 

1.1% 
.9% 
.0% 

1.0% 

1.5% 

1.1% 

.8% 

.4% 
1.2% 
.0% 
.6% 
.0% 

Revenue 
sssssss 

22.1% 

6.6% 

.0% 
5.9% 

5.1% 

4.8% 
3.7% 

1.3% 

3.1% 

3.5% 

3.0% 

5.2% 

2.4% 

1.0% 

.0% 

.0% 
1.2% 

.0% 
2.1% 

.6% 
1.0% 

1.3% 

3.1% 

.9% 

.4% 

.5% 

.4% 

.9% 

.0% 
1.5% 
.4% 

1.1% 

Wkstns 
Shipped 
sssssss 

1.0% 

.9% 
1.1% 

3.9% 

2.0% 

1.8% 

9.8% 

9.6% 

1.4% 

2.2% 
.5% 
.0% 
1.0% 

1.2% 

3.6% 

23.4% 
1.4% 

2.7% 

.5% 

.3% 
1.2% 

.5% 

.0% 

.5% 

.5% 

.3% 
2.3% 

.2% 
9.7% 

.0% 

.3% 

.0% 

CCIS EGAD ® 1988 Dauquest Incorporated July 

(Continued) 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

61 (Continued) 

1987 Market Share 

PCB Layout 
All Platforms 
Worldwide 

Millions of Dollars/Actual Units 

Company 
SS8SSSS 

Telctronix 

Silvar-Lisco 

ICL 

ECAO 

Other Companies 

All Companies 

Total Hardware Software Ulcstns 
Revenue Revenue Revenue Shipped 

1.5 
.9 

.8 

.3 
123.0 

.7 

.0 

.6 
,0 

69.8 

.6 

.9 

.2 

.3 
42.5 

20 
0 

19 

0 
2,603 

Marlcet Share -

Total Hardware Software 

Revenue Revenue Revenue 

722.5 360.7 261.1 16,315 

.2% 

.IX 

. U 

.OX 
17.0X 
100.0X 

.2X 

.OX 

.2% 

.OX 
19.3X 
100.0X 

Ukstns 
Shipped 

E= XSSSSSS 

.2X 

.3X 

.IX 

.IX 
16.3X 
100.OX 

.IX 

.OX 

.IX 

.OX 
16.OX 
100.OX 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Conpanies 

All Hardware Companies 

All Turnkey & SW Companies 

428.3 231.4 129.9 13,769 59.3X 64.2X 49.7X 84.4X 
154.0 87.1 50.1 1,894 21.3X 24.IX 19.2X 11.6X 

140.2 42.2 81.1 652 19.4X 11.7X 31.OX 4.OX 

128.9 117.9 .2 9.493 17.8X 32.7X .IX 58.2X 

593.7 242.8 260.9 6,822 82.2X 67.3X 99.9X 41.8X 

Source: Dataquest 
July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

62 

1987 Market Share 

PCB Layout 
Technical Worlcstation 

Worldwide 

Millions of Dollars/Actual Units 

Company 
Total Hardware Software Ukstns 

Revenue Revenue Reveixje Shipped 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Racal-Redac 
Coinputervision 

Cadnetix 
Hewlett-Packard 

Cat ay 

Mentor 

Scientific Calculations 
Sharp System Products 

NEC 
Sun 
Apollo 

Valid 
Daisy 

Asahi Optical (No OEM) 

Calina 

Digital 

Hitachi Zosen 

Intergraph 

IBM 
Tektronix 

ICL 
Silvar-Lisco 
Hitachi 

EGAD 

53.8 

32.8 
32.1 

31.9 

27.2 

24.2 

18.7 
16.3 

15.4 

14.1 

11.3 
8.9 
7.6 
7.6 
6.2 
5.2 
4.4 
1.9 
1.2 
1.1 
.8 
.7 
.6 
.3 

7.9 
12.6 

17.9 

19.6 
17.1 

11.4 

6.8 
6.8 
7.6 
12.5 
10.2 

3.2 
2.1 
5.5 
2.9 
4.4 
1.6 
1.0 
.6 
.5 
.6 
.0 
.6 
.0 

38.5 

10.7 

10.5 
9.8 
8.1 
9.0 
6.4 
7.9 
6.2 
.0 
.0 
3.5 
3.9 
1.4 
2.0 
.0 
2.4 
.6 
.3 
.5 
.2 
.7 
.0 
.3 

167 
277 
644 

1,598 
230 
366 
64 
85 
160 
585 
440 
76 
47 
45 
60 
178 
29 
17 
20 
12 
19 
0 
11 
0 

14.4X 
8.8X 

8.6X 
8.6X 

7.3X 

6.5X 

5.OX 
4.4X 

4.IX 

3.8X 
3.0X 

2.4X 

2.0X 

2.OX 

1.7X 

1.4X 

1.2X 

.5X 

.3X 

.3X 

.2X 

.2X 

.2X 

.IX 

4.5X 
7.1X 

10.1X 

11.OX 
9.7X 

6.4X 

3.8X 
3.8X 

4.3X 

7. IX 

5.7X 

1.8X 
1.2X 

3.IX 

1.6X 

2.5X 

.9X 

.6X 

.3X 

.3X 

.3X 

.OX 

.3X 

.OX 

27.3X 

7.6X 
7.4X 

6.9X 

5.7X 

6.4X 
4.6X 

5.6X 

4.4X 
.OX 
.OX 

2.5X 
2.8X 

1.0X 

1.4X 

.OX 
1.7X 

.4X 

.2X 

.3X 

.IX 

.5X 

.OX 

.2X 

3.0X 
5.0X 

11.6X 
28.7X 

4.1X 

6.6X 

1.1X 
1.5X 

2.9X 

10.5X 

7.9X 
1.4X 

.8% 

.8X 
1.1X 

3.2X 

.5X 

.3X 

.4X 

.2X 

.3X 

.OX 

.2X 

.OX 

CCIS EGAD © 1988 Dauquest Incorporated July 

(Continued) 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

62 (Continued) 
1987 Marlcet Share 

PCB Layout 

Technical Uorlcstation 
Worldwide 
Millions of Dollars/Actual Units 

Company 
XSSSESS 

Autodesk 

Other Conpanies 

All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Conpanies 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

.1 
48.5 

372.5 

202.1 

58.2 
112.3 

35.0 
337.6 

.0 
24.2 
177.6 

107.4 

29.5 
40.7 

31.1 
146.5 

.1 
18.5 
141.1 

60.0 
22.9 

58.2 
.2 

141.0 

0 
441 

5,571 

4,486 
466 
618 

1,368 
4,204 

.OX 
13.0% 

100.OX 

54.2X 
15.6X 
30. IX 

9.4X 
90.6X 

.OX 
13.6X 

100.OX 

60.5X 

16.6X 
22.9X 
17.5X 
82.5X 

.OX 
13.IX 

100.0X 

42.5X 
16.3X 

41.3X 
.IX 

99.9X 

.OX 
7.9X 

100.OX 

80.5X 

8.4X 
11.IX 
24.5X 
75.5X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

63 
1987 Market Share 
PCB Layout 

Host-Dependent 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Zuken 
Digital 

Scientific Calculations 
IBM 

Fujitsu 
Applicon 
Toshiba (No OEM) 
Hitachi 
Intergraph 
CAD AM 

Hitsubishi Electric 
Asahi Optical (No OEM) 
Confxjtervision 
CalIna 

Control Data 
Daisy 
Tektronix 
Silvar-Lisco 
EGAD 

Other Conpanies 
All Cotnpanies 

36.2 

34.5 

32.8 

19.3 

U.2 
9.5 

7.2 
5.6 
4.5 
4.2 

3.5 
2.4 
1.4 

1.1 

.7 

.7 

.5 

.2 

.0 

42.6 

221.0 

19.0 

29.6 

10.1 

14.2 

10.2 
3.9 

5.5 
4.0 

3.0 
.0 

2.2 
1.9 

.6 

.6 

.6 

.1 

.2 

.0 

.0 

34.4 

140.2 

12.5 

.0 

10.8 

2.4 

2.6 
2.7 

1.0 
1.0 
.7 

3.8 

1.0 
.2 

.4 

.1 

.0 

.4 

.2 

.2 

.0 

4.3 

44.2 

287 

0 

90 

221 

200 

200 
84 
40 
39 

0 
43 

10 
9 

9 

0 
4 

7 

0 

0 

725 
1,969 

16.4% 

15.6X 

14.8X 

8.7X 

6.4X 

4.3X 
3.3X 
2.5X 
2.OX 

1.9X 
1.6X 

1.1X 
.6X 

.5X 

.3X 

.3X 

.2X 

.IX 

.OX 

19.3X 

100.OX 

13.5X 

21.IX 

7.2X 

10.IX 

7.3X 
2.8X 

3.9X 
2.9X 
2.IX 
.OX 

1.6X 
1.4X 
.5X 

.4X 

.4X 

.IX 

.2X 

.OX 

.ox 
24.6X 

100.0X 

28.3X 

.OX 

24.5% 

5.4X 

5.8X 
6.2% 

2.2% 
2.3X 
1.5X 

8.6X 
2.2X 

.5X 

.9% 

.3% 

.0% 

.8X 

.4% 

.5% 

.OX 

9.7X 

100.OX 

14.6% 

.0% 

4.6% 

11.2% 

10.1% 
10.2X 
4.2% 
2.0% 
2.0% 

.0% 
2.2% 
.5X 

.5X 

.5X 

.OX 

.2X 

.4X 

.OX 

.OX 

36.8X 

100.OX 

All U.S.-Based Companies 140.4 91.3 22.5 1,219 

All Asian-Based Companies 77.7 47.7 20.3 725 

All European-Based Companies 3.0 1.2 1.4 25 

Alt Hardware Conpanies 65.4 58.6 .0 638 
All Turnkey & SW Companies 155.6 81.6 44.2 1,330 

63.5X 65.IX 50.8X 61.9% 
35.IX 34.0X 46.0X 36.8X 
1.3X .9X 3.1% 1.3% 

29.6% 41.8% .0% 32.4X 
70.4X 58.2X 100.OX 67.6% 

Source: Dataquest 

July 1988 

CCIS EGAD ©1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

64 

1987 Market Share 

PCB Layout 
Personal Coinputer 

Uorldwide 

Millions of Dollars/Actual Units 

Conpany 

Total Hardware Software WIcstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Racal-Redac 

Personal CAD Systems 

Compaq 

IBM 
Autodesk 

Hitachi 

Cadnetix 

Control Data 
Apple Cocnputer 

Futurenet 
Coniputervision 

Daisy 
Calma 
Other Coirpanies 

All Coirpanies 

All U.S.-Based Coopanies 

All Asian-Based Conpanies 

All European-Based Conpanies 

All Hardware ConIpanies 
All Turnkey & SW Conpanies 

22.7 

15.6 

13.6 

8.3 
8.0 
6.3 
5.6 
4.6 
4.4 
3.2 
2.8 
2.0 
.3 

31.9 

129.0 

85.9 

18.1 
25.0 

28.5 

100.5 

.1 

.0 
13.6 
7.1 
.0 
3.4 
.0 
2.4 
4.4 
.0 
.3 
.3 
.2 

11.1 
42.9 

32.7 

9.9 
.3 

28.2 
14.7 

19.3 

13.6 

.0 

.7 
8.0 
2.3 
4.9 
1.1 
.0 
2.8 
2.1 
1.1 
.1 

19.8 

75.8 

47.5 

6.9 
21.4 

.0 
75.8 

0 
0 

3,820 

1,322 

0 
170 
0 

370 
1,580 

0 
38 
26 
12 

1,436 
8,775 

8,064 
703 
9 

7,487 

1,288 

17.6X 

12.IX 

10.5X 

6.4X 

6.2X 

4.8X 

4.3X 

3.5X 
3.4X 

2.4X 

2.2X 
1.5X 
.2X 

24.7X 
100.OX 

66.6X 
14.0X 

19.4X 

22. IX 
77.9X 

.IX 

.OX 
31.7X 
16.5X 

.OX 
7.9X 

.OX 
5.6X 

10.3X 

.OX 

.6X 

.8X 

.4X 
26.0X 

' 100.0X 

76.3X 

23.0X 

.7X 
65.8X 

34.2X 

25.5X 

18.0X 

.OX 

.9X 
10.5X 

3.OX 

6.5X 

1.5X 

.OX 
3.7X 
2.8X 

1.5X 
.IX 

26. IX 
100.OX 

62.7X 

9.1X 
28.3X 

.OX 
100.0X 

.OX 

.OX 
43.5X 
15.IX 

.OX 
1.9X 

.OX 
4.2X 

18.0X 
.OX 
.4X 
.3X 
.IX 

16.4X 

100.OX 

91.9X 

8.0X 
.IX 

85.3X 
14.7X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NÎ IBER: 
TITLE: 
APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

65 
1987 Marlcet Share 
PCB Layout 

All Platfoi-ms 

North America 

Millions of Dollars/Actual Units 

Conpany 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 
sssssss 

Scientific Calculations 

Cadnetix 

Digital 

Hewlett-Packard 

Conputervision 

Cat ay 

Mentor 
Racal-Redac 

IBM 
Compaq 

Sun 
Personal CAD Systems 

Valid 

Autodesk 

Intergraph 

Apollo 
Appticon 

Daisy 

Apple Computer 

Control Data 
Futurenet 

Calma 
CAOAM 
Tektronix 

Zuken 

EGAD 

sssssss 

30.6 

25.6 
18.4 

15.1 

12.2 

12.1 
11.4 

11.2 

11.1 

9.5 
9.0 
7.6 
7.2 
6.2 
6.1 
5.7 
4.7 
4.5 
3.2 
3.1 
2.6 
2.5 
1.7 
1.3 
.4 
.2 

sssssss 

10.1 

11.6 
15.7 

9.7 
5.4 
9.4 
6.2 
.2 
8.7 
9.5 
7.9 
.0 
2.4 
.0 
3.8 
5.0 
2.4 
1.2 
3.2 
1.5 
.0 
1.4 
.0 
.6 
.3 
.0 

sssssss 

8.3 
11.0 

.0 
4.2 
3.3 
1.8 
3.4 
9.3 
1.3 
.0 
.0 
6.7 
2.8 
6.2 
1.2 
.0 
.9 
2.2 
.0 
.7 
2.3 
.9 
1.5 
.5 
.1 
.2 

sssrssr 

92 
428 
91 
789 
97 
111 
178 
25 
721 

2,674 

390 
0 
42 
0 
53 
204 
108 
36 

1,153 

204 
0 
42 
0 
17 
0 
0 

sssssss 

12.ox 
10.IX 

7.2X 

5.9X 

4.8X 
4.8X 

4.5X 
4.4X 

4.4X 

3.7X 

3.SX 

3.0X 

2.8X 

2.4X 

2.4X 

2.2X 

1.9X 

1.8X 

1.3X 
1.2X 

1.0X 
1.0X 
.6X 
.5X 
.2X 
.IX 

7.7X 
8.9X 

12.OX 

7.4X 

4.2X 

7.2X 

4.8X 

.2X 
6.7X 

7.3X 

6.1X 
.OX 

1.9X 

.OX 
2.9X 

3.9X 

1.9X 
.9X 

2.5X 

1.2X 
.OX 

1.1X 

.OX 

.5X 

.2X 

.OX 

9.8X 

13.0X 

.OX 
4.9X 

3.8X 
2.IX 

4.OX 
11.OX 

1.5X 

.OX 

.OX 
7.9X 

3.3X 

7.3X 

1.4X 

.OX 
1.0X 

2.6X 

.OX 

.8X 
2.7X 
1.0X 
1.8X 

.6X 

.IX 

.2X 

1.1X 
5.OX 

1.1X 

9.2X 

1.1X 

1.3X 

2.IX 
.3X 

8.4X 

31.3X 

4.6X 

.OX 

.5X 

.OX 

.6X 
2.4X 

1.3X 
.4X 

13.5X 
2.4X 

.OX 

.5X 

.OX 

.2X 

.OX 

.OX 

CCIS EGAD ® 1988 Dataquest Incorporated July 

(Continued) 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

65 (Continued) 

1987 Marlcet Share 

PCB Layout 
All Platforms 

North America 
Millions of Dollars/Actual Units 

Company 

Total Hardware Software Ulcstns 

Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software Ulcstns 
Revenue Revenue Revenue Shipped 

Silvar-Lisco 
Other Companies 

All Companies 

.1 .0 .1 0 .OX .OX .IX .OX 

31.2 13.9 16.0 1,091 12.2X 10.7X 18.9X 12.8X 

254.4 130.2 84.5 8,546 100.OX 100.0X 100.OX 100.0X 

All U.S.-Based Companies 229.5 120.2 72.5 8,403 

All Asian-Based Companies .4 .3 .1 0 

All European-Based Companies 24.4 9.8 12.0 142 

All Hardware Companies 62.7 57.4 .0 6,128 

All Turnkey & SW CoITIpanies 191.7 72.8 84.5 2,418 

90.2X 92.3X 85.8X 98.3X 
.2X .2X .IX .OX 

9.6X 7.5X 14.IX 1.7X 

24.6X 44.IX .OX 71.7X 

75.4X 55.9X 100.0X 28.3X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE : 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

66 
1987 Marlcet Share 

PCB Layout 

Technical Uorlcstation 
North America 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Cadnetix 

Hewlett-Packard 
Cat ay 

Mentor 

Coniputervision 

Scientific Calculations 
Sun 
Racal-Redac 

Valid 

Apollo 

Daisy 

Digital 

Calma 
Intergraph 

Tektronix 

IBM 
EGAD 
Silvar-Lisco 
Autodesk 

Other Companies 

All Conpanies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

20.5 
15.1 

12.1 

11.4 

11.0 
9.2 
9.0 
7.4 
7.2 
5.7 
3.0 
2.4 
2.0 
1.8 
.9 
.4 
.2 
.1 
.1 
4.7 

124.1 

103.6 

.0 
20.5 

17.6 

106.6 

11.6 
9.7 
9.4 
6.2 
5.3 
2.5 
7.9 
.2 

2.4 , 

5.0 
.8 
2.0 
1.1 
1.0 
.4 
.2 
.0 
.0 
.0 
1.6 

67.3 

57.6 

.0 
9.7 
15.4 

52.0 

6.5 
4.2 
1.8 
3.4 
2.4 
3.0 
.0 
6.1 
2.8 
.0 
1.4 
.0 
.7 
.5 
.4 
.1 
.2 
.1 
.1 
2.6 
36.2 

27.6 

.0 
8.6 
.0 

36.2 

428 
789 
111 
178 
87 
21 
390 
25 
42 
204 
19 
91 
27 
16 
10 
7 
0 
0 
0 
85 

2,531 

2,390 

0 
140 
709 

1,822 

16.5X 

12.IX 

9.8X 
9.2X 

8.8X 
7.4X 

7.3X 

6.0X 

S.8X 

4.6X 

2.4X 

1.9X 

1.6X 

1.5X 

.7X 

.3X 
,1X 
.IX 

.ox 
3.8X 

100.OX 

83.5X 

.OX 
16.5X 

14. IX 

85.9X 

17.2X 

14.4X 

13.9X 

9.3X 
7.8X 
3.8X 

11.8X 
.3X 

3.6X 

7.5X 

1.2X 

3.OX 

1.6X 

1.4X 

.6X 

.3X 

.OX 

.OX 

.OX 
2.3X 

100.0X 

85.6X 

.OX 
14.4X 

22.8X 

77.2X 

17.9X 

11.5X 

4.9X 
9.4X 
6.6X 

8.2X 

.OX 
16.9X 

7.6X 

.OX 
4.OX 

.OX 
2.OX 

1.5X 

1.1X 

.3X 

.5X 

.2X 

.2X 
7.2X 

100.OX 

76.3X 

.OX 
23.7X 
.OX 

100.0X 

16.9X 

31.2X 

4.4X 
7. OX 

3.4X 
.8X 

15.4X 

1.0X 

1.6X 

8.1X 

.7X 
3.6X 

1.1X 

.6X 

.4X 

.3X 

.OX 

.OX 

.OX 
3.4X 

100.OX 

94.5X 

.OX 
S.5X 

28.0X 

72.0X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

67 

1987 Market Share 
PCB Layout 

Host-Dependent 

North America 

Millions of Dollars/Actual Units 

Conpany 
XSBSSSS 

Scientific Calculations 
Digital 
IBM 

Applicon 
Intergraph 
CAD AM 

Control Data 
Zulcen 
Tektronix 
Daisy 
Calma 

Computervision 
EGAD 

Other Coopanies 
All Companies 

All U.S.'Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total { 
Revenue 
sssssss 

21.4 

16.0 
7.0 
4.7 
4.3 
1.7 
.6 
.4 
.4 
.4 
.3 
.1 
.0 

11.4 

68.6 

67.9 
.4 
.2 

25.8 

42.8 

Hardware Software 
Revenue 
xssssss 

7.6 
13.6 
5.1 
2.4 
2.9 
.0 
.5 
.3 
.2 
.1 
.2 
.1 
.0 
8.7 
41.6 

41.2 

.3 

.1 
22.8 

18.8 

Revenue 
&SSSSSS 

5.3 
.0 
.9 
.9 
.6 
1.5 
.0 
.1 
.1 
.2 
.1 
.0 
.0 
2.1 
11.7 

11.5 
.1 
.2 
.0 

11.7 

Wkstns 
Shipped 
SSSBBSS 

71 
0 
80 
108 
37 
0 
0 
0 
6 
4 
3 
1 
0 

284 
593 

591 
0 
2 

282 
311 

Total 1 
Revenue 
XKssssr 

31.2X 
23.4X 

10.IX 
6.9X 

6.2X 

2.4X 

.9X 

.6X 

.6X 

.5X 

.4X 

.2X 

.OX 
16.6X 

100.0X 

99.0X 

.6X 

.3X 
37.6X 

62.4X 

- Market Share -• 
Hardware Software 
Revenue 
sssssss 

18.1X 
32.8X 
12.2X 

5.9X 

6.9X 

.OX 
1.1X 
.8X 
.5X 
.3X 
.4X 
.IX 
.OX 

21.OX 

100.0X 

99.1X 
.8X 
.IX 

54.7X 

45.3X 

Revenue 
CKSSSKS 

45.3X 
.OX 

7.7X 
7.4X 

S.4X 

12.7X 

.OX 

.4X 
1.2X 

1.3X 
.5X 
.2X 
.IX 

17.8X 

100.0X 

98.3X 

.4X 
1.3X 

.OX 
100.OX 

Wkstns 
Shipped 
xrrsxcB 

12.0X 
.OX 

13.4X 
18.1X 

6.2X 
.OX 
.OX 
.OX 

1.1X 

.6X 

.5X 

.IX 

.OX 
47.9X 

100.0X 

99.7X 

.OX 

.3X 
47.6X 

52.4X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 
PLATFORM: 
REGION: 
UNITS: 

68 
1987 Marlcet Share 
PCS Layout 
Personal Computer 
North America 
Millions of Doliars/Actual Units 

CooIpany 

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

Marlcet Share -
Total Hardware Software 

Revenue Revenue Revenue 
Ukstns 
Shipped 

Compaq 9.5 9.5 .0 2,674 15.4X U.7X .OX 49.3X 
Personal CAD Systems 7.6 .0 6.7 0 12.4X .OX 18.3X .OX 
Autodesk 6.1 .0 6.1 0 9.9X .OX 16.7X .OX 
Cadnetix 5.1 .0 4.5 0 8.3X .OX 12.3X .OX 
IBM 3.8 3.4 .3 634 6.1X 15.8X .8X 11.7X 
Racal.Redac 3.8 .0 3.2 0 6.1X .OX 8.8X .OX 
Apple Computer 3.2 3.2 .0 1,153 5.2X 15.IX .OX 21.3X 
Futurenet 2.6 .0 2.3 0 4.3X .OX 6.3X .OX 
Control Data 2.5 1.1 .7 204 4.IX 5.OX 1.9X 3.8X 
Computervision 1.1 .1 .8 9 1.8X .5X 2.3X .2X 
Daisy 1.1 .2 .6 14 1.7X 1.1X 1.6X .3X 
Calma .3 .2 .1 12 .4X .8X .2X .2X 
Other Companies 15.0 3.6 11.3 722 24.3X 17.0X 30.8X 13.3X 
All Companies 61.7 21.3 36.5 5,422 100.0X 100.0X 100.OX 100.OX 

All U.S.-Based Companies 57.9 21.3 33.3 5,422 
All Asian-Based Companies .0 .0 .0 0 
All European-Based Companies 3.8 .0 3.2 0 
All Hardware Companies 19.3 19.3 .0 5,137 
All Turnkey & SU Companies 42.4 2.0 36.5 286 68.7X 9.4X 100.OX 5.3X 

93.9X 100.0X 91.2X 100.0X 
.OX .OX .OX .OX 

6.IX .OX 8.8X .OX 
31.3X 90.6X .OX 94.7X 

Source: Dataquest 
July 1988 

CCIS EGAD O 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 
REGION: 

UNITS: 

69 

1987 Market Share 

PCB Layout 

All Platforms 
Europe 

Millions of Dollars/Actual Units 

Conpany 
sssssss 

Racal-Redac 

Cooputervision 

Scientific Calculations 

Gal ay 

Hewlett-Packard 

Digital 

Mentor 

Cadnetix 
IBM 
Personal CAO Systems 

Applicon 
Daisy 
Conpaq 
Apollo 

Calma 

Sun 
Control Data 

CAOAM 

Autodesk 

ICL 
Silvar-Lisco 

Apple Computer 
Futurenet 

Tektronix 

Valid 

Total 

Revenue 
SSSSSS3 

55.8 

19.0 

15.3 

13.6 

13.5 

11.9 
10.1 

9.8 
7.8 
5.9 
«.5 
3.8 
3.4 
3.2 
2.9 
2.1 
1.9 
1.3 
1.1 
.8 
.8 
.8 
.5 
.2 
.2 

Hardware Software 
Revenue 
BBSsrss 

1.1 
4.9 
2.7 
6.6 
7.9 
10.1 
4.2 
5.0 
5.9 
.0 
1.3 
.5 
3.4 
2.8 
1.2 
1.8 
1.4 
.0 
.0 
.6 
.0 
.8 
.0 
.1 
.1 

Revenue 
assssss 

46.6 

8.6 
8.0 
6.1 
4.5 
.0 
4.1 
3.6 
1.0 
5.2 
1.8 
2.3 
.0 
.0 
.4 
.0 
.3 
1.1 
1.1 
.2 
.8 
.0 
.4 
.1 
.1 

Ukstns 

Shipped 
SBBSSSS 

122 
190 
46 
105 
706 
46 
162 
180 
398 
0 
86 
29 
955 
115 
23 
90 
144 
0 
0 
19 
0 

269 
0 
3 
1 

Total { 
Revenue 
sssssss 

23.7X 

8.ox 

6.5X 

5.8X 

5.7X 

5.0X 
4.3X 

4.2X 
3.3X 
2.5X 

1.9X 
1.6X 
1.4X 
1.4X 

1.2X 

.9X 

.8X 

.5X 

.4X 

.4X 

.3X 

.3X 

.2X 

.IX 

.IX 

- Market Share -' 
Hardware Software 
Revenue 
ssssxrs 

1.3X 

5.5X 

3.0X 
7.5X 

8.9X 

11.4X 

4.7X 

5.6X 
6.7X 
.OX 

1.5X 

.5X 
3.8X 

3.2X 
1.4X 

2.IX 

1.5X 

.OX 

.OX 

.7X 

.OX 

.9X 

.OX 

.IX 

.IX 

Revenue 
sssscss 

41.8X 

7.7X 

7.2X 
S.5X 

4.0X 

.OX 
3.7X 
3.3X 

.9X 
4.6X 
1.6X 
2.IX 
.OX 
.OX 
.3X 
.OX 
.3X 

1.0X 
.9X 
.IX 
.7X 
.OX 
.4X 
.IX 
.IX 

Wkstns 
Shipped 
SSSBSSS 

2.9X 

4.5X 

1.1X 

2.5X 

16.8X 

1.1X 

3.9X 
4.3X 

9.5X 
.OX 

2.IX 

.7X 
22.7X 

2.7X 
.5X 

2.IX 

3.4X 

.OX 

.OX 

.5X 

.OX 
6.4X 

.OX 

.IX 

.OX 

CCIS EGAD ® 1988 Dauquest Incorporated July 
(Continued) 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

69 (Continued) 

1987 Market Share 

PCB Layout 

All Platforms 

Europe 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

EGAD 

Other Companies 

All Coinpanies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SU Companies 

.1 
45.5 

235.6 

131.2 

.0 
104.4 

32.9 
202.7 

.0 
26.1 

88.3 

63.8 

.0 
24.5 
30.4 

58.0 

.1 
15.2 

111.6 

44.9 

.0 
66.7 
.0 

111.6 

0 
521 

4,211 

3,737 

0 
474 

2,063 
2,149 

.OX 
19.3X 

100.OX 

55.7X 

.OX 
44.3X 
14.OX 

86.0X 

.OX 
29.5X 

100.0X 

72.2X 

.OX 
27.8X 
34.4X 

65.6X 

.OX 
13.6X 

100.OX 

40.2X 

.OX 
S9.8X 
.OX 

100.OX 

.OX 
12.4X 

100.0X 

88.7X 

.OX 
11.3X 

49.0X 
51 .OX 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

70 
1987 Marlcet Share 

PCB Layout 
Technical Worlcstation , 

Europe 
Millions of Dollars/Actual Units 

Conpany 

Total Hardware SoftMare Wkstns 
Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 
Revenue Revenue Revenue Shipped 

Racal-Redac 
Computervision 
Calay 

Hewlett-Packard 
Mentor 
Cadnetix 

Scientific Calculations 
Apollo 
Daisy 
Sun 
Celma 
Digital 
ICL 

Silvar-Lisco 
IBM 
Valid 
Tektronix 
ECAD 

Other Companies 
All Companies 

All U.S.'Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

37.1 

17.1 

13.6 

13.5 

10.1 

9.8 
4.6 
3.2 
2.6 
2.1 
2.0 
1.6 
.8 
.6 
.3 
.2 
.2 
.1 

29.5 

148.9 

68.1 

.0 
80.7 
7.1 

141.7 

1.1 
4.7 
6.6 
7.9 
4.2 
5.0 
.7 
2.8 
.4 
1.8 
.8 
1.3 
.6 
.0 
.2 
.1 
.1 
.0 

15.0 

53.2 

30.1 

.0 
23.1 
6.2 
47.0 

30.6 

7.3 
6.1 
4.5 
4.1 
3.6 
2.6 
.0 
1.6 
.0 
.3 
.0 
.2 
.6 
.1 
.1 
.1 
.1 

10.7 

72.4 

24.9 

.0 
47.4 

.0 
72.4 

122 
159 
105 
706 
162 
180 
30 
115 
17 
90 
17 
46 
19 
0 
6 
1 
2 
0 

212 
1,988 

1,545 

0 
443 
266 

1,722 

24.9X 

11.5X 

9.2X 

9.1X 

6.8X 
6.6X 
3.IX 

2.2X 
1.7X 

1.4X 

1.3X 

1.0X 

.6X 

.4X 

.2X 

.IX 

.IX 

.OX 
19.8X 

100.0X 

45.8X 

.OX 
54.2X 

4.8X 

95.2X 

2.IX 

8.8X 

12.4X 
14.8X 

7.8X 

9.3X 

1.3X 
5.3X 

.7X 
3.4X 

1.5X 

2.4X 
1.2X 

.OX 

.3X 

.» 

.IX 

.OX 
28.3X 

100.0X 

56.SX 
.OX 

43.5X 

11.7X 

88.3X 

42.3X 
10.0X 

8.4X 
6.2X 

5.7X 

5.OX 

3.5X 
.OX 

2.IX 

.OX 

.5X 

.OX 

.2X 

.8X 

.IX 

.IX 

.IX 

.IX 
14.8X 

100.OX 

34.4X 

.OX 
65.6X 

.OX 
100.0X 

6.IX 
8.0X 

5.3X 
35.5X 

8.2X 
9.0X 

1.5X 
5.8X 

.8X 
4.5X 

.8X 
2.3X 

1.0X 

.OX 

.3X 

.IX 

.IX 

.OX 
10.6X 

100.OX 

77.7X 

.OX 
22.3X 

13.4X 

86.6X 

Source: Dataquest 

July 1988 

CCIS ECAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 
UNITS: 

71 
1987 Harlcet Share 
PCB Layout 
Host-Dependent 

Europe 

Millions of Dollars/Actual Units 

Company 
ssxssss 

Scientific Calculations 

Digital 

IBM 

Applicon 

CAD AM 

Calma 

Daisy 

Silvar-Lisco 

ConIputervision 
Control Data 

Telctronix 

Other Companies 

All Companies 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

MarIcet Share 
Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

10.7 

10.3 

5.4 
4.5 

1.3 

.9 

.3 

.2 

.2 

.1 

.1 

12.1 
46.1 

2.0 

8.8 

4.0 

1.3 
.0 

.4 

.0 

.0 

.1 

.1 

.0 

10.6 

27.2 

5.5 

.0 

.7 
1.8 

1.1 

.1 

.2 

.2 

.0 

.0 

.0 

1.2 

10.8 

17 

0 

62 
86 

0 

6 

0 

0 

2 

0 

1 

244 

417 

23.3X 
22.5X 

11.7X 
9.7X 

2.8% 

1.9X 

.7% 

.5% 

.4X 

.3% 

.2% 

26.3X 

100.OX 

7.4X 
32.2X 

14.5X 
4.8X 

.OX 

1.5X 

.OX 

.OX 

.2X 

.4X 

.IX 

38.8X 

100.0X 

50.4X 
.OX 

6.4X 
16.8X 

10.5X 

.6% 

1.9X 

1.9X 

.2X 

.OX 

.3X 

11.1X 

100.0X 

4.0X 
.OX 

14.8X 
20.7X 

.OX 

1.5X 

.OX 

.OX 

.4X 

.0% 

.3% 
58.4X 

100.OX 

All U.S.-Based Conpanies 43.4 26.1 9.6 395 

All Asian-Based Companies .0 .0 .0 0 
All European-Based Companies 2.7 1.2 1.2 23 

All Hardware Companies 19.9 18.3 .0 221 

All Turnlcey & SW Companies 26.2 8.9 10.8 196 

94.2X 95.7X 88.9X 94.5X 
.OX .OX .OX .OX 

5.8X 4.3X 11.IX 5.5X 

43.2X 67.2X .OX 52.9X 

56.8X 32.8X 100.OX 47.IX 

Source: Detaquest 

July 1988 

CCIS EGAD €> 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 
REGION: 

UNITS: 

72 
1987 Market Share 
PCB Layout 

Personal Computer 

Europe 
Millions of Dollars/Actual Units 

Company 
vesxsss 

Racal-Redac 
Personal CAD Systems 
Compaq 
IBM 

Control Data 
Computervision 
Autodesk 
Daisy 

Apple Computer 
Futurenet 
Other Companies 
All Companies 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Market Share -

Total Hardware Software 
Revenue Revenue Revenue 

18.8 
5.9 

3.4 

2.1 
1.8 

1.7 

1.1 

.9 

.8 

.5 

3.8 

40.7 

.0 

.0 

3.4 

1.8 
1.2 

.2 

.0 

.1 

.8 

.0 

.5 

7.9 

16.0 

5.2 
.0 

.2 

.3 

1.3 

1.1 
.6 

.0 

.4 

3.3 

28.4 

0 
0 

955 

331 
144 

29 

0 
13 

269 

0 
66 

1,806 

46.1X 
14.5X 
8.4X 
5.2X 
4.4X 
4.2X 
2.6X 
2.2X 
1.8X 
1.1X 
9.4X 

100.0X 

.OX 

.OX 
43.OX 

22.6X 
15.7X 

2.0X 
.OX 

1.3X 
9.6X 

.OX 

5.8X 

100.0X 

56.4X 

18.2X 
.OX 

.8X 

1.1X 

4.5X 
3.7X 
2.OX 

.OX 

1.4X 

11.8X 

100.0X 

Wkstns 
Shipped 
XSSBSSS 

.OX 

.ox 
52.9X 

18.3X 
8.0X 

1.6X 

.OX 

.7X 

14.9X 

.OX 

3.7X 

100.OX 

All U.S.-Based Companies 19.7 7.7 10.3 1,797 

All Asian-Based Companies .0 .0 .0 0 

All European-Based Companies 21.0 .2 18.1 9 
All Hardware Companies 5.9 5.9 .0 1,575 

All Turnkey & SW Companies 34.8 2.1 28.4 230 

48.4X 97.2X 36.4X 99.5X 
.OX .OX .OX .OX 

51.6X 2.8X 63.6X .5X 

14.5X 74.IX .OX 87.2X 

85.5X 25.9X 100.0X 12.8X 

Source: Dataquest 

July 1988 

OCXS EGAD e> 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

73 

1987 Market Share 

PCB Layout 

All Platforms 

Asia 

Millions of Dollars/Actual Units 

Company 
SSSESSS 

Zuken 
Sharp System Products 

NEC 
Fujitsu 
Hitachi 

Asahi Optical (No OEM) 

Racal-Redac 
IBM 
Digital 

Toshiba (No OEM) 

Scientific Calculations 
Computervision 

Hitachi Zosen 

Mitsubishi Electric 

Sun 
Mentor 

Apollo 
Hewlett-Packard 

Cadnetix 

Calma 

Daisy 
Personal CAD Systems 

CAD AM 

Gal ay 

Valid 

Autodesk 

Compaq 

Apple Computer 

Applicon 

Control Data 

Total 
Revenue 
sssssss 

35.8 

16.3 
15.4 
14.2 
12.4 

10.0 

9.2 
9.1 
7.5 
7.2 
5.6 
5.5 
4.4 
3.5 
3.0 
2.7 
2.4 
2.3 
2.3 
2.2 
2.0 
1.4 
1.3 
1.3 
1.2 
.7 
.7 
.3 
.3 
.2 

Hardware 

Revenue 
sssssss 

18.7 

6.8 
7.6 
10.2 

8.0 
7.4 
6.7 
6.8 
6.7 
5.5 
4.1 
3.1 
1.6 
2.2 
2.8 
1.0 
2.4 
1.3 
1.4 
1.0 
.9 
.0 
.0 
1.0 
.6 
.0 
.7 
.3 
.2 
.1 

Software 
Revenue 
sssssss 

12.5 
7.9 
6.2 
2.6 
3.3 
1.6 
1.7 
.9 
.0 
1.0 
1.0 
1.3 
2.4 
1.0 
.0 
1.5 
.0 
.8 
.7 
1.0 
.9 
1.2 
1.1 
.2 
.6 
.7 
.0 
.0 
.1 
.1 

Wkstns 
Shipped 
sssssss 

287 
85 
160 
200 
221 
55 
20 
401 
33 
84 
15 
37 
29 
43 
105 
26 
120 
46 
36 
15 
11 
0 
0 
12 
32 
0 

191 
111 
6 
19 

Total 1 
Revenue 
sssssss 

15.9X 
7.2X 
6.8X 

6.3X 
5.5X 

4.4X 
4.IX 

4.IX 

3.3X 

3.2X 
2.5X 

2.5X 
2.0X 
1.6X 

1.3X 

1.2X 

1.0X 

1.0X 
1.0X 

1.0X 

.9X 

.6X 

.6X 

.6X 

.5X 

.3X 

.3X 

.IX 

.IX 

.IX 

- Market Share -

Hardware Software 
Revenue 
sssssss 

13.6X 
4.9X 
5.6X 
7.5X 
5.8X 

S.4X 

4.9X 
5.OX 

4.9X 

4.0X 

3.0X 

2.2X 
1.2X 

1.6X 

2.OX 
.7X 

1.7X 

.9X 
1.0X 

.7X 

.7X 

.OX 

.OX 

.7X 

.4X 

.OX 

.5X 

.2X 

.IX 

.IX 

Revenue 
sssssss 

19.7X 
12.5X 
9.8X 
4.IX 

5.IX 

2.5X 

2.6X 
1.5X 

.OX 
1.5X 
1.5X 

2.IX 
3.8X 

1.5X 

.OX 
2.3X 

.OX 
1.3X 

1.2X 
1.5X 

1.5X 
1.9X 

1.8X 

.3X 

.9X 
1.2X 

.OX 

.OX 

.IX 

.IX 

Wkstns 

Shipped 
sssssss 

8.6X 

2.6X 
4.8X 
6.OX 
6.6X 

1.6X 
.6X 

12.OX 

1.0X 

2.5X 

.5X 
1.1X 
.9X 

1.3X 

3.IX 
.8X 

3.6X 

1.4X 

1.1X 

.5X 

.3X 

.OX 

.OX 

.3X 
1.0X 

.OX 
5.7X 

3.3X 

.2X 

.6X 

CCIS EGAD ® 1988 Dataquest Incorporated July 

(Continued) 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

73 (Continued) 

1987 Marlcet Share 

PCB Layout 

All Platforms 

Asia 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Marlcet Share ----

Total Hardware Software Wkstns 
Revenue Revenue Revenue Shipped 

ECAD 

Other Companies 

All Companies 

.0 

44.6 

224.9 

.0 

28.2 

137.0 

.0 

11.1 

63.2 

0 

935 

3,336 

.OX 

19.8X 

100.0X 

.OX 
20.6X 

100.OX 

.OX 

17.6X 

100.OX 

.OX 

28.0X 

100.0X 

All U.S.-Based Companies 60.7 42.6 11.1 1,409 
All Asian-Based Companies 153.6 86.8 50.1 1,894 

All European-Based Companies 10.6 7.7 2.0 32 
All Hardware Companies 29.6 26.7 .2 1,158 

All Turnkey & SU Conpanies 195.3 110.4 63.0 2,177 

27.0X 31.IX 17.6X 42.3X 
68.3X 63.3X 79.3X 56.8X 

4.7X 5.6X 3.IX 1.0X 
13.2X 19.5X .2X 34.7X 

86.8X 80.5X 99.8X 65.3X 

Source: Oataquest 

July 1988 

CCIS ECAD ® 1988 Dauquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

74 

1987 Market Share 

PCB Layout 

Technical Uorlcstation 

Asia 

Millions of Dollars/Actual Units 

Company 
Ksxsass 

Sharp System Products 

NEC 
Racal'Redac 

Asahi Optical (No OEM) 

Scientific Calculations 

Computervision 
Hitachi Zosen 

Si»i 

Mentor 

Apollo 

Hewlett-Paclcard 
Calma 

Daisy 

Cadnetix 
Calay 

Valid 
Digital 
Hitachi 

IBM 
ECAO 
Autodesk 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 
All European-Based Companies 

All Hardware Companies 
All Turnkey & SW Companies 

Total 
Revenue 
ESSSSSS 

16.3 

15.4 

9.1 
7.6 
4.9 
4.4 
4.4 
3.0 
2.7 
2.4 
2.3 
2.2 
2.0 
1.8 
1.3 
1.2 
1.0 
.6 
.4 
.0 
.0 

14.1 

97.1 

28.3 

58.2 

10.5 
10.0 

87.0 

Hardware Software 
Revenue 
ssrsss= 

6.8 
7.6 
6.6 
5.5 
3.6 
2.6 
1.6 
2.8 
1.0 
2.4 
1.3 
1.0 
.9 
1.4 
1.0 
.6 
.9 
.6 
.2 
.0 
.0 
7.5 
55.6 

18.5 

29.5 

7.6 
9.2 
46.4 

Revenue 
BSSSSBS 

7.9 
6.2 
1.7 
1.4 
.9 
1.0 
2.4 
.0 
1.5 
.0 
.8 
1.0 
.9 
.3 
.2 
.6 
.0 
.0 
.1 
.0 
.0 
5.1 
31.8 

6.9 
22.9 

2.0 
.2 

31.7 

Ukstns 
Shipped 
assssss 

85 
160 
20 
45 
13 
29 
29 
105 
26 
120 
46 
15 
11 
36 
12 
32 
33 
11 
7 
0 
0 

143 
979 

481 
466 
32 
385 
595 

Total 1 
Revenue 
cssssas 

16.7X 

15.9X 

9.4X 

7.8X 

5.IX 
4.6X 

4.5X 

3.IX 
2.8X 

2.4X 

2.4X 
2.2X 

2.IX 

1.9X 
1.3X 

1.3X 
1.0X 

.6X 

.4X 

.OX 

.OX 
14.5X 
100.OX 

29.2X 

60.0X 

10.9X 
10.3X 
89.7X 

- Market Share 

Hardware Software 
Revenue 
sssssss 

12.2X 

13.7X 

11.9X 

9.8X 

6.4X 

4.6X 

2.9X 
5.OX 

1.7X 

4.2X 

2.3X 
1.7X 
1.6X 

2.6X 

1.SX 
1.0X 

1.6X 
1.1X 

.4X 

.OX 

.OX 
13.5X 

100.0X 

33.3X 

53. IX 

13.7X 
16.6X 
83.4X 

Revenue 
ssssssr 

24.7X 
19.5X 

5.2X 

4.3X 

2.8X 

3.IX 

7.5X 
.OX 

4.7X 

.OX 
2.6X 
3.IX 

2.9X 

1.0X 
.6X 

1.8X 
.OX 
.OX 
.2X 
.IX 
.OX 

16.ox 
100.0X 

21.7X 
72.1X 

6.2X 

.5X 
99.5X 

Wkstns 

Shipped 
CBSS3SS 

8.7X 

16.4X 

2.OX 

4.6X 

1.3X 

3.0X 
3.OX 

10.7X 

2.7X 
12.3X 

4.7X 
1.6X 

1.2X 

3.7X 
1.2X 

3.2X 
3.4X 

1.1X 
.7X 
.OX 
.OX 

14.6X 

100.OX 

49. IX 

47.6X 
3.3X 

39.3X 
60.7X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

75 

1987 Market Share 
PCB Layout 

Host-Dependent 

Asia 
Millions of Dollars/Actual Units 

Conpany 
sssssss 

Zuken 
Fujitsu 

Toshiba (No OEM) 
IBM 

Digital 
Hitachi 

Mitsubishi Electric 
Asahi Optical (No OEM) 
CADAM 

ConIputervision 
Scientific Calculations 
Applicon 
Other Companies 
All Companies 

All U.S.-Based Conpanies 
All Asian.Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

Ota I 1 
venue 
sssss 

35.8 

U.2 
7.2 
6.6 
6.5 
5.6 
3.5 
2.4 
1.3 
1.1 
.7 
.3 

17.7 

102.7 

25.4 

77.2 
.0 

16.7 

86.0 

Hardware Software 

Revenue 
BSSSSSS 

18.7 

10.2 

5.5 
4.9 
5.8 
4.0 
2.2 
1.9 
.0 
.5 
.5 
.2 

13.8 

68.2 

20.9 
47.4 

.0 
14.8 
53.4 

Revenue 
sssssss 

12.5 

2.6 
1.0 
.7 
.0 
1.0 
1.0 
.2 
1.1 
.4 
.1 
.1 
1.0 

21.5 

1.2 
20.3 

.0 

.0 
21.5 

Wkstns 

Shipped 
sssssss 

287 
200 
84 
75 
0 
40 
43 
10 
0 
7 
3 
6 

162 
917 

192 
725 
0 

101 
816 

Total 1 

Revenue 
BBSSSSS 

34.8X 

13.8X 

7.0X 

6.4X 
6.3X 

5.4X 

3.4X 

2.3X 

1.2X 

1.1X 

.6X 

.3X 
17.2X 

100.0X 

24.8X 

7S.2X 
.OX 

16.3X 
83.7X 

• Market Share -• 

hardware Software 
Revenue 
BsasssB 

27.3X 

15.ox 
8.IX 
7.2X 

8.6X 

5.9X 

3.3X 

2.8X 

.OX 

.8X 

.7X 

.2X 
20.2X 

100.0X 

30.6X 
69.4X 

.OX 
21.7X 

78.3X 

Revenue 
ESBsars 

57.9X 

11.9X 

4.SX 
3.4X 

.OX 
4.7X 

4.4X 

1.0X 

5.3X 

1.7X 

.3X 

.2X 
4.6X 

100.0X 

5.5X 

94.4X 
.IX 
.OX 

100.OX 

Ukstns 

Shipped 
BSSSSBB 

31.3X 

21.8X 

9.1X 

8.2X 

.OX 
4.3X 

4.7X 

1.1X 
.OX 
.8X 
.3X 
.7X 

17.7X 

100.0X 

21.OX 

79.0X 

.OX 
11.0X 
89.0X 

Source: Dataquest 

July 1988 
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Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 
REGION: 

UNITS: 

76 
1987 Marlcet Share 

PCB Layout 
Personal Computer 

Asia 

Millions of Dollars/Actual Units 

Company 
Total Hardware Software WIcstns 
Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software Ulcstns 
Revenue Revenue Revenue Shipped 

Hitachi 

IBM 

Personal CAD Systems 

Autodesk 

Compaq 

Cadnetix 

Apple Computer 

Control Data 

Racal'Redac 

Other Companies 

All Companies 

All U.S.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

6.3 
2.2 
1.4 
.7 
.7 
.5 
.3 
.2 
.1 

12.8 

25.1 

6.9 
18.1 

.1 
2.9 
22.3 

3.4 
1.7 
.0 
,0 
.7 
.0 
.3 
.1 
.1 
7.0 
13.2 

3.3 
9.9 
.1 
2.6 
10.6 

2.3 
.2 
1.2 
.7 
.0 
.4 
.0 
.1 
.0 
5.1 
9.9 

3.0 
6.9 
.0 
.0 
9.9 

170 
319 
0 
0 

191 
0 

111 
19 
0 

629 
1.439 

736 
703 
0 

673 
766 

24.9X 

8.6% 

5.6X 

2.9% 

2.7X 

1.8X 

1.2% 

.9X 

.3X 
51.IX 

100.0X 

27.6X 

72.1X 

.3X 
11.4X 

88.6X 

25.7X 

12.9X 
.OX 
.OX 

5.IX 

.OX 
2.4X 

.8X 

.SX 
52.6X 

100.0X 

24.8X 
74.8X 

.5X 
20. OX 

80.OX 

22.7X 

1.5X 
12.4X 

7.4X 

.OX 
4.3X 

.OX 

.6X 

.OX 
51.OX 

100.OX 

30.7X 
69.3X 

.OX 

.OX 
100.OX 

11.8X 

22.2X 

.OX 

.OX 
13.3X 

.OX 
7.7X 

1.3X 

.OX 
43.7X 

100.OX 

51.IX 

48.9X 

.OX 
46.8X 

53.2X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 
UNITS: 

77 

1987 Market Share 

PCB Layout 
All Platforms 

Rest of World 

Millions of Dollars/Actual Units 

Company 
ESSSSSS 

Digital 

Hewlett-Packard 
IBM 
Personal CAD Systems 
Computervision 
Intergraph 
Cat ay 

Racal-Redac 
Valid 

Apple Computer 
Autodesk 
Futurenet 
Control Data 
CAD AM 

Other Companies 
All Companies 

All U.S.-Based Companies 

All Asian-Based Conpanies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

Total { 

Revenue 
:=sssss 

1.8 
1.1 
.6 
.6 
.3 
.3 
.3 
.2 
.2 
.1 
.1 
.1 
.1 
.0 
1.7 
7.6 

7.0 
.0 
.7 
3.6 
4.0 

Hardware Software 

Revenue 
esssBss 

1.6 
.7 
.5 
.0 
.1 
.2 
.2 
.0 
.1 
.1 
.0 
.0 
.0 
.0 
1.5 
5.1 

4.8 
.0 
.2 
3.4 
1.7 

Revenue 
SSSBSS= 

,0 
.3 
.1 
.5 
.1 
.1 
.0 
.2 
.1 
.0 
.1 
.1 
.0 
.0 
.2 
1.8 

1.4 
.0 
.4 
.0 
1.8 

Wkstns 

Shipped 
ssssss= 

7 
56 
43 
0 
3 
3 
2 
1 
2 
47 
0 
0 
4 
0 
55 
222 

219 
0 
3 

144 
78 

Total 1 

Revenue 
SSSSBSS 

24.IX 

14.W 
8.4X 
8.1X 

4.3X 

4.2X 

3.3X 

3.IX 
3.0X 

1.7X 

1.2X 

.8X 

.7X 

.5X 
22.5X 
100.0X 

91.OX 

.OX 
9.0X 

47.6X 

52.4X 

• Market Share -• 

hardware Software 
Revenue 
WBXCSSS 

30.9X 

13.9X 
9.5X 

.OX 
2.8X 

4.0X 

4.0X 

.OX 
2.2X 

2.6X 

.OX 

.OX 

.4X 

.OX 
29.9X 
100.0X 

95.6X 

.OX 
4.4X 

66.5X 

33.5X 

Revenue 
SSSSSSK 

.OX 
16.8X 
4.5X 

30.2X 

5.OX 
3.4X 

2.2X 

11.2X 

5.6X 

.OX 
5.OX 

2.8X 

.6X 
2.2X 

10.6X 
100.OX 

77.7X 

.OX 
22.3X 

.OX 
100.OX 

Ukstns 

Shipped 
SBSBSSS 

3.2X 

25.3X 
19.2X 

.OX 
1.2X 

1.3X 

1.0X 

.2X 

.8X 
21.3X 

.OX 

.OX 
1.7X 

.OX 
24.7X 

100.0X 

98.5X 

.OX 
1.5X 

64.8X 

35.2X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

78 
1987 Market Share 

PCB Layout 

Technical Uorlcstation 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software WIcstns 
Revenue Revenue Revenue Shipped 

Marlcet Share 

Total Hardware Software WIcstns 
Revenue Revenue Revenue Shipped 

Hewlett-Paclcard 
Computervision 
Calay 
Digital 
Valid 

Racal'Redac 
Intergraph 
IBM 

Other Conpanies 
All Companies 

1.1 
.3 
.3 
.2 
.2 
.2 
.1 
.0 
.1 

2.5 

.7 

.1 

.2 

.2 

.1 

.0 

.1 

.0 

.0 
1.4 

56 
2 
2 

7 
2 
1 
1 
0 
1 

73 

43.2X 48.6X 40.0X 77.3X 

12.OX 

10.0X 
9.6X 

9.2X 
6.4X 

4.OX 

.8X 
4.8X 

100.0X 

9.7X 

13.9X 
13.9X 

7.6X 
.OX 

3.5X 

.OX 
2.8X 

100.0X 

9.3X 

5.3X 
.OX 

13.3X 
17.3X 

4.OX 
1.3X 
9.3X 

100.0X 

3.3X 
3.2X 
9.7X 
2.5X 

.7X 
1.2X 

.5X 
1.6X 

100.OX 

All U.S.-Based Companies 2.0 1.2 

All Asian-Based Companies .0 .0 

All European-Based Companies .5 .2 

All Hardware Companies .3 .2 

All Turnkey & SU Companies 2.2 1.2 

.5 70 79.6X 84.7X 68.0X 9S.5X 

.0 0 .OX .OX .OX .OX 

.2 3 20.4X 15.3X 32.OX 4.5X 

.0 8 10.4X 15.3X .OX 10.7X 

.8 65 89.6X 84.7X 100.0X 89.3X 

Source: Dataquest 

July 1988 
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Market Share 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

79 

1987 Marlcet Share 

PCB Layout 

Host.Dependent 

Rest of World 

Millions of Dollars/Actual Units 

Coopany 
essessES 

Digital 

IBM 

Intergraph 
CADAM 

Other ConIpanies 

All Conpanies 

All U.S..Based Conpanies 
All Asian-Based Companies 
All European-Based Conpanies 
All Hardware Conpanies 
All Turnlcey & SW Conpanies 

Total Hardware Software Ulcstns 

Revenue Revenue Revenue Shipped 

1.6 
.4 
.2 
.0 

1.4 
3.6 

3.6 
.0 
.0 

3.0 
.7 

1.4 
.3 
.2 
.0 

1.4 
3.2 

3.2 
.0 
.0 

2.7 
.4 

.0 

.1 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

0 
4 
2 
0 

35 
41 

41 
0 
0 

35 
7 

Harlcet Share 

Total Hardware Software Ulcstns 

Revenue Revenue Revenue Shipped 

44.0X 43.0X .OX .OX 

10.7X 8.9X 38.5X 10.7X 

6.0X 4.7X 23.1X 4.7X 
1.1X .OX 30.8X .OX 

38.2X 43.4X 7.7X 84.5X 

100.0X 100.0X 100.OX 100.0X 

99.5X 100.OX 92.3X 99.6X 

.OX .OX .OX .OX 

.5X .OX 7.7X .4X 
81.6X 86.4X .OX 84.IX 

18.4X 13.6X 100.OX 15.9X 

Source: Dataquest 

July 1988 

CCIS EGAD ® 1988 Dataquest Incorporated July 



Market Share 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

80 

1987 Marlcet Share' 

PCB Layout 

Personal Computer 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Personal CAD Systems 

IBM 
Apple Computer 
Autodesk 
Racal-Redac 
Futurenet 
Control Data 
Computervision 
Other Companies 
All Companies 

All U.S.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SU Companies 

al 
>nue 
sss 

.6 

.2 

.1 

.1 

.1 
• 1 

.1 

.0 

.2 
1.5 

1.3 
.0 
.2 
.4 
1.1 

Hardware Software 
Revenue 
SBSSSSS 

•P 
.2 
.1 
.0 
.0 
.0 
.0 
,0 
.1 
.5 

.5 

.0 

.0 

.4 

.0 

Revenue 
E=SSSX= 

.5 

.0 

.0 

.1 

.1 

.1 

.0 

.0 
,1 
.9 

.8 

.0 

.2 

.0 

.9 

Wkstns 

Shipped 
sssssss 

0 
38 
47 
0 
0 
0 
4 
0 
19 
108 

108 
0 
0 

102 
7 

Total 

Revenue 
X8SSSSS 

41.3X 

15.3X 
8.7X 

6.0X 

5.3X 
4.0X 

3.3X 

2.OX 
14.OX 

100.0X 

89.3X 
.OX 

10.7X 
27.3X 

72.7X 

• Market Share -

Hardware Software 
Revenue 
sssssss 

.ox 
44.4X 

28.9X 

.OX 

.OX 

.OX 
4.4X 

.OX 
22.2X 

100.OX 

100.0X 
.OX 
.OX 

91. IX 
8.9X 

Revenue 
BSSSSSS 

59.3X 

2.2X 

.OX 
9.9X 

7.7X 
5.5X 

1.1X 
2.2X 

12.IX 
100.OX 

83.5X 

.OX 
16.5X 
.OX 

100.OX 

Ukstns 

Shipped 
sssssss 

.ox 
35.ox 
43.8X 

.OX 

.OX 

.OX 
3.4X 
.2X 

17.5X 
100.OX 

100.0X 
.OX 
.OX 

93.9X 

6.1X 

Source: Dataquest 

July 1988 

CCIS EGAD C 1988 Dataquest Incorporated July 





Appendix G—Glossary 

DATAQUEST CADICAM GLOSSARY 

accelerator. Hardware used to increase throughput by decreasing processing time. An 
accelerator may be in the form of a plug-in board or a self-contained, standalone unit 
used in a network. 

AEG. Architecture, engineering, and construction. See facilities design. 

analog. Denotes the dominant component type, function(s), or circuit characteristics of a 
particular design. May include software-generated analog test instruments, such as 
oscilloscopes. 

annual GDP growth. The percentage change in the gross domestic product (GDP), in 
local currency, from the previous year's GDP. This statistic allows one to view a 
country's growth independent of the dollar exchange rates. 

architectural. Computer-aided tools intended for use in design and drafting of facilities' 
architectural aspects. 

A.S.E.A.N. (Association of Southeast Asian Nations). An international organization 
whose members include Brunei, Indonesia, Malaysia, Philippines, Singapore, and 
Thailand. 

Asia. Includes China, Hong Kong, Japan, Korea, Singapore, and Taiwan. 

ASIC. Application-specific integrated circuit. 

automated mappinglfacilities management (AMIFM). Software used to create and/or 
develop a digital map data base of corporate facility assets (AM) and the related 
software whose purpose is to efficiently and effectively manage the capital assets of the 
company through utilization of the digital data base. 

average price per seat. The price a buyer pays for accessing a workstation or a 
CAD/CAM seat. (In the case of host-dependent systems, the system price takes into 
account the average workstation price and the average number of workstations per 
system. In the case of a technical workstation and personal computer-based workstation, 
there is a 1:1 ratio between the price of the system and the price of the workstation.) 

average system selling price. The price a buyer pays for a CAD/CAM system, 
workstation, and all of the system's peripherals and software. (In the case of technical 
workstations and personal computer-based workstations, there is a 1:1 ratio between the 
price of the system and the price of the workstation.) 

CCIS EDA © 1988 Dataquest Incorporated July G-1 
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balance of payments. A double-entry accounting of the value of all exchanges and 
transfers of goods, services, capital loans, investments, and gold £ind international 
reserves between the public and private sectors of a given country and the rest of the 
world over a given time, usually one year. Balance of payments is divided into three 
accounts—current, capital, and the reserve and gold account. 

balance of trade. The difference between the value of a country's exports and imports 
of tangible goods over a given period, usually one year. 

balance on cturent accoimt. See ciurent accoimt. 

behavioral simulation. Simulation of ICs or systems that are based on high-level 
models, as opposed to gate, transistor, or switch-level models. Behavioral models can be 
of an entire section of an IC or system (e.g., IfO management) or of a specific complex 
component (e.g., a microprocessor or register). 

block place and route. An IC design methodology for interconnecting large blocks in a 
design. The blocks can be made up of smaller cells or handcrafted custom blocks. A 
special placer positions the blocks to minimize the routing distances and optimize the IC 
performance. The blocks are then connected by a router or routers that takes into 
account the block topology. 

bundled software revenue. The value of a turnkey system that is associated with 
application-related software. 

CAD. Computer-aided design. The use of a computer for automated product design. 

CAM. Computer-aided manufacturing. See manufacturing automation. 

capacity utilization. The ratio of actual production output to potential production output, 
with existing plant, workers, and equipment. 

capital account. Balance of payments category for the inward and outward flow of 
investment capital. 

capital goods. All goods used for the production of other goods and services. See also 
consiuner goods. 

cell-based IC. An IC design methodology that allows creation of ICs or blocks within ICs 
from predefined cells that are placed and then routed together to create logic functions. 
See block place and route. 

channel type. Identifies how CAD/CAM systems reach the end user; distinguishes the 
various distribution channels and marketing arrangements used when selling CAD/CAM 
systems. 

G-2 © 1988 Dataquest Incorporated July CCIS EDA 
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c.i.f. Cost, insurance, and freight, or charged-in-fuU. For example, most nations record 
imports in terms of their c.i.f. value and exports in terms of f.o.b. (See f.o.b.) 

circuit simulation. The process of simulating an IC at the switch, transistor, or device 
level. This is the most accurate form of IC verification. The best-known circuit simulator 
is SPICE, which was invented at Berkeley and is now available in the public domain. It is 
also available in enhanced forms from several suppliers. 

compound annual growth rate (CAGR). Determines the average compound rate of 
growth over a specified period. (The formula used to calculate CAGR is (future 
value/present value) raised to the power of (1/number of years) - 1.) 

consumer. An individual who buys goods and services for personal use, rather than for 
manufacturing, processing, or resale. 

consiuner goods. Products used directly to satisfy human needs or wants, such as food 
and clothing. The distinction between consumer and capital goods lies in how products 
are used rather than in the products themselves. 

consiuner price indices (CPI). Monthly measures by the U.S. Bureau of Labor Statistics 
of the average retail prices of products commonly bought by households, compared with 
the average prices of a selected base year. 

consiunption. Expenditures for durable goods, nondurable goods, and services. 

copyright. An intangible right granted by statute to the author of certain works; a form 
of intellectual property. 

Coimcil for Mutual Economic Aid (Comecon). A coimcil set up in 1949 to develop the 
member nations' economies for the purpose of achieving self-sufficiency. Members 
include: Bulgaria, Czechoslovakia, German Democratic Republic, Hungary, Poland, 
Romania, and the U.S.S.R. with outer Mongolia. 

CPU installed base. The installed base of CPUs at the end of a given year, minus any 
system retirements. (This element takes into account current year system shipments, 
estimated current year system retirements, emd previous year system population.) 

CPU revenue. The portion of revenue derived from a system sale that is related to the 
value of the CPU. (In the case of technical workstations and personal computer-based 
workstations, CPU revenue and workstation revenue are equal.) 

CPUs shipped. The unit number of systems shipped. (In the case of technical 
workstations and personal computers, there is a 1:1 ratio of systems shipped and 
workstations shipped.) 
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current account. Balance of payments category for goods and services. The difference 
between total exports and imports of goods £ind services is the balance on ciurent 
account. 

custom IC. A handcrafted IC that has been constructed for a specific use by designing 
at the polygon level. 

dealer. A product reseller with storefront selling to end users. A dealer's primary added 
value is distribution; secondary added values are service, training, and support. 

design rule checkmg. The process of verifying that an IC or board layout meets known 
fabrication tolerances. Examples of such tolerances or rules include trace-to-trace 
spacing, via adjacency, or trace-to-via spacing. 

design service. An organization that creates and/or executes CAD designs for external 
customers. 

deutsche mark. German currency. 

direct channels. The sale of CAD/CAM equipment directly to the end user by a vendor 
who contributes significant development or integration to the product. Can be either 
sales of complete systems by turnkey vendors or components of systems sold by 
individual suppliers. 

disposable income. An individual's income remaining after any payments to government 
(taxes, fines) and thus available for either spending or saving. 

distributor. (1) A wholesaler selling to dealers and large end users. Distributors 
primarily provide dealers and VARs with a warehouse of suitable inventory. (2) A 
company providing sales and product support services for another company that 
manufactures the product. Distributors in this case are usually based in a different 
country than the manufacturer. 

documentation. A general term used to describe a large family of related documents, 
including drawings, specification or operation sheets, bills of materials, schematics, 
training manuals, technical illustrations, diagrams, or other documents. All or part of 
these documents may be created using CADfCAM tools. 

dollar. Currency term used for different currencies in Cemada, Hong Kong, Singapore, 
Taiwan, and the United States. 

drachma. Greek currency. 

drafting. A process used to generate drawings in virtually all CAD/CAM applications. 
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drafting software. A program used to create mostly two-dimensional representations of 
a drawing or design. Drawings typically include noted information describing material, 
processing, and/or unusual manufacturing specifications. 

DRCIERC. Design rule check/electrical rule check. 

durable goods. Items that yield their services over an extended period of time, generally 
three years or more. Durables are often divided into the categories of producer durables 
(e.g., metals, machinery, equipment) and consumer durables (e.g., automobiles, 
appliemces). 

£CA£. Electronic computer-aided engineering. Computer-aided tools used in the 
engineering or design phase of electronic products (as opposed to the physical layout of 
the product). Examples of ^CAE applications are schematic capture, simulation, and 
test pattern creation. ECAE systems are used most often by electrical engineers. 

EDA. Electronic design automation. Computer-based tools that are used to automate the 
process of designing an electronic product, including boards, ICs, and systems. Formerly 
referred to as ECAD. 

electrical. Creation of a diagram of the logical arrangement of hardware in an electrical 
circuit/system using conventional component symbols. 

electrical rule checking. A term used to describe two distinct types of design 
verification. ERC can refer to verifying that a final layout corresponds to the original 
design that was done prior to layout (netlist vs. layout). It can also refer to making sure 
that a logic design conforms to known process limitations (e.g., maximum fanout from a 
component). This second process is also called logic design rule checking (LDRC). 

electronic testing. ECAE software applications used to create the test patterns that will 
be used during the m£inufacture of a product. Electronic test products include pattern 
editing, pattern generation, and fault grading or simulation. 

escudo. Portuguese currency. 

Europe. Includes Benelux countries, France, Italy, Scandinavian countries, United 
Kingdom, West Germany, and the rest of Europe. 

European Economic Community (EEC). European countries that have joined together 
to form a common market. The 12 member nations include Belgium, Denmark, France, 
Greece, Ireland, Italy, Luxembourg, The Netherlands, Portugal, Spain, West Germany, 
and the United Kingdom. The EEC provides a common external tariff, a common 
agricultural policy, a joint transportation policy, and the free movement of goods, labor, 
and capital. 
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European Free Trade Association (EFIA). In principle similar to the EEC, EFTA 
members include Austria, Finland, Iceland, Norway, Sweden, and Switzerland. Member 
nations have eliminated all import duties originating from goods of its members. Free 
trade agreements exist between the EFTA and EEC, exempting most industrial products 
and certain processed agricultural products from import duties. 

external debt. The total sum of a country's public and private debt owed to foreigners. 

facilities design. Also known as AEC and facilities design/management. The use of 
computer-aided tools by architects, contractors, plant engineers, civil engineers, and 
Others associated with these disciplines to aid in designing buildings, power plants, 
process plants, ships, eind other types of nondiscrete entities. 

Far East. See Asia. 

fault simulation. Also referred to as fault grading. A fault simulator is used to evaluate 
or grade the quality of test patterns relative to a design. Quality is determined by a 
measure of the coverage of the test vectors (i.e., the percent of the time that the patterns 
will identify potential errors in a circuit). 

federal debt, federal deficit. See public debt, public deficit. 

FEMlFEA. Finite element modeling/finite element analysis. 

finite element analysis. Method for determining the structural integrity of a mechanical 
design by analyzing a finite element model to determine a structure's strength, safety, or 
performance characteristics. Typical applications include stress analysis, vibration 
analysis, acoustics, electromagnetics, and fluid/structure interaction. 

finite element modeling. Creation of a mathematical model to represent a mechanical 
design by subdividing the design model into smaller and simpler elements, such as 
triangles or bricks, which are interconnected. The finite element model is composed of 
all interconnected elements, attributes such as material and thickness, as well as 
boundary conditions and loads. 

fixed investment. Assets for production of goods or services that caimot be quickly 
converted into money without disrupting operations, such as plant and equipment. 

flat pattern. The design and unfolding of a three-dimensional design of a sheet metal 
part. 

f.o.b. (free on board). A term applied to the valuation of goods up to the point of 
embarkation; trade unit applied to exports. 

franc (Fr). Currency term used in Belgium (BFr), France (FFr) and Switzerland (SFr). 
Different national francs trade at different exchange rates. 
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gate array. Software tools used to create ASICs. The gate array itself is a predefined 
pattern of transistors that a semiconductor supplier prefabricates on wafers. It is 
customized for users by interconnecting the transistors using one or more layers of 
metal. 

geographic information systems (GIS). A computer-based technology, composed of 
hardweire, software, and data used to capture, edit, display, and, most importantly, 
analyze geographic information. 

geologic modeling. Software used to model the geology of the earth's surface and 
subsurface strata. Models may be several miles deep and are often used for geologic 
exploration. 

goods. Tangible items of trade, such as automobiles or shoes. Merchandise. 

gross domestic product (GDP). The market value of an economy's domestically 
produced goods and services. GDP is calculated as the gross national product (GNP) 
minus the net factor income from abroad. As used here, GDP is expressed in two ways: 
(1) in terms of 1980 US dollars and (2) in terms of a coimtry's 1987 valuation of local 
currency. The 1987 GDP ($US 1980) provides a basis for comparing the economic 
Status of different countries, independent of short-term variations in exchange rates. The 
1987 GDP Gocal currency) provides a basis for evaluating an individual country's 
growth, independent of the value of the US dollar in that country. From a CAD/CAM 
business perspective, this makes sense because most prices are set in local currency. 

gross national product (GNP). GNP equals GDP plus the net of income accrued by 
domestic residents from investments abroad minus income earned in the domestic 
market by foreigners abroad. 

gross national product deflator. A revision in the calculation of GNP derived by 
adjusting each component of GNP for price changes, then summing each into a weighted 
total. The result thus measures both changes in prices and shifts in consumption 
patterns. 

group technology. A coding and classification system for combining similar, often-used 
parts into families to allow groups of similar parts to be retrieved, processed, and 
fabricated in an efficient, economical batch mode. 

guilder. Currency used in The Netherlands; also known as gulden. 

hardware revenue. The sum of revenue derived from the sale of CPUs, workstations, 
and peripherals. 

host-dependent. A shared logic system in which the external workstations' functions are 
dependent on a host computer. 
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HVAC. Heating, ventilation, and air-conditioning design and analysis. 

hybrids. A hybrid is made by putting several integrated circuit dies and/or passive 
components into a single package and interconnecting the dies inside of the package. 

IC layout. Software tools that are used to create jind validate physical implementations 
of an integrated circuit. IC layout tools include polygon editors for creating geometric 
data, symbolic editors, placement and routing (gate array, cell, and block), and 
DRC/ERC verification tools. 

image processing. A variety of techniques for processing pictorial information by 
computer. 

increase over prior year. Total revenue percent change over the prior year's total 
revenue. (The formula used for this calculation is (present year revenue minus previous 
year revenue) divided by previous year revenue.) 

indirect channels. The sale of CADfCAM equipment through independent dealers and 
distributors that do not contribute significant development or integration to the product. 
This channel is typically used for sales of personal computer-based CAD/CAM. systems. 
Examples of indirect CAD/CAM suppliers include Businessland, ComputerLand, and 
National CAD Pro. 

industrial production index. A monthly measure of the quantity of U.S. output in 
mining, manufacturing, and utilities industries compared with a base year and 
seasonally adjusted. 

inflation. A sustained increase in the average level of all prices. 

input devices. A variety of data entry devices, such as mice, digitizers, or scaimers, that 
allow users to communicate with CADfCAM systems. 

intellectual property. The intangible product of intellectual, scientific or artistic creation 
associated with four bodies of law: copyright, patent, trade secret, and (in the United 
States £ind other countries) legislation providing specific protection for semiconductor 
mask designs. 

internal debt. The total sum of a country's public and private debt owed to citizens of 
the same country. 

International Monetary Fund (IMF). A fund established to provide international 
cooperation in the monetary field and the removal of foreign exchange restrictions, to 
Stabilize exchange rates and to facilitate a multilateral payments system between 
member countries. 
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investment. Expenditures for capital goods. 

invisibles. Items of foreign trade that are intangible, such as banking, insurance, 
tourism, and transportation . Unlike visibles, such items are not recognized by customs 
and until recently were not reported in trade statistics. 

kinematics. An MCAE process for plotting or animating the motion of parts in a design. 
Kinematics simulation allows the motion of mechanisms to be studied for interference, 
acceleration, and force. 

krona (SKr). Swedish currency. 

krone. Currency term used to refer to Danish (DKr) and Norwegian (NKr) currencies. 
The different krone trade at different exchange rates. 

lira. Italian currency. 

logic design automation. Tools used to automate the process of design specification and 
creation of electronic circuits, including behavioral/architectural tools, logic minimi
zation, technology conversion, and automatic schematic synthesis/generation. 

logic simulation. ECAE software that verifies the logic and timing behavior of a digital 
electronic design. 

manufactiuing. The process of producing finished goods; the people and equipment 
used to plan, build, and operate production, fabrication, assembly, and test equipment. 
It also refers to the use of CAD/CAM in the manufacturing process. 

manufacturing automation. Use of a computer to aid and improve a manufacturing 
process. 

manufacturing engineering. An organization responsible for the efficient design of the 
manufacturing process. It involves the design of tooling, fixtures, and procedures. 

manufacturing process simulation. Computer-aided simulation of the manufacturing 
process. Numerical control, off-line robot, and coordinate measuring machine program
ming are examples of CAD/CAM manufacturing applications. 

map compilation. Software used in the process of manually entering discrete spatial 
data items, including symbols and text, into a digital map file. 

map conversion. Software that converts existing hard-copy maps to a computer data 
base. 
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mapping. Computer-aided tools that allow geographically related data to be captured, 
edited, analyzed, and managed. Typical users eire civil and utility engineers, 
geophysicists, and geologists. 

mechanical. Mechanical CAD/CAM is the application of computer-aided tools to design, 
analyze, document, and manufacture discrete parts, components, and assemblies. 

mechanical computer-aided engineering (MCA£). The application of CAD/CAM tools 
for mechanical design and analysis. MCAE applications range from conceptual product 
design through detail product design and analysis, and supporting production product 
design. Commonly used MCAE products are solid modeling and finite element analysis 
technology. 

mechanical testing. Software that combines eind compares simulated test data with 
laboratory test data for further analysis prior to manufacture; includes modal analysis. 

mechanisms. Software that models machinery capable of mechanical action. See 
kinematics. 

mold design/analysis. Typically means design of plastic injection molds and analysis of 
material flow; can also include design and analysis of molds for any material. 

nesting. Arrangement of multiple parts on a larger sheet or plate for optimum use of 
material. 

net factor income from abroad. Income earned by residents of a country from labor 
supplied to foreign countries or from net claims on foreign assets. 

newly industrializing nations (NIC). Reference to countries with GNPs that only 
recently show a significant industrial component, e.g., Hong Kong, Korea, People's 
Republic of China, Singapore, and Taiwan. 

N.I.C. See newly industrializing nations. 

nominal GDPlGNP. GDP/GNP valued in prices prevailing at the time of measurement. 
Year-to-year changes then reflect differences in both quantities and market prices. 

nondurable goods. Items that yield their services over a short period of time, generally 
less than three years. Examples are food, clothing, paper, chemicals, petroleum, and 
rubber. 

nontumkey channels. These channels allow users to pick and choose individual system 
components (e.g., computers, software) and perform system integration to assemble 
complete CAD/CAM systems. Examples of vendors who sell components directly to end 
users include software vendors such as Futurenet, MacNeal-Schwendler, and PDA 
Engineering. Examples of nontumkey hardware vendors include Apollo, Digital 
Equipment, and IBM. 

G-IO ©1988 Dataquest Incorporated July . CCIS EDA 
0001059 



Appendix G—Glossary 

North America. Includes the United States, Canada, and Mexico. 

numerical control. A technique of simulating the operation of a machine tool. Also the 
process that generates the data or tapes necessary to guide a machine tool in the 
manufacture of a part. 

Organization for Economic Cooperation and Development (OECD). The OECD arose 
from the European Recovery Program, originally set up to guide efficient distribution of 
U.S. aid to Europe following World War H. Under the original agreement, multilateral 
trading was reestablished along with a system of trade adjustments and restrictions. The 
organization's activities have more recently included freeing labor and capital payments. 
Member nations include: Austria, Belgium, Denmark, and Frzmce. 

output devices. A variety of devices, such as plotters and printers, that make hard 
copies of designs, documentation, or analysis created on a CAD system. 

patent. A legal monopoly granted to an inventor. The U.S. Patent Act defines patentable 
inventions as any new and useful process, machine, manufacture, or composition of 
matter. 

PCB layout. Products that are used to create the layout of the traces and components to 
be placed on a printed circuit board. 

penetration. The amount of the total available market (TAM) that is using a CAD/CAM 
system. It is expressed as either a ratio of the number of users per system or as a 
percent of TAM using a system. 

peripherals revenue. The value of all peripherals of a system sale. (Peripherals include 
all hardware except the CPU itself and any associated workstations.) 

personal computer. A single-user computer with a nonvirtual operating system whose 
networking, high-performzmce graphics, or multitasking capabilities are optional features 
rather than integrated capabilities. A personal computer's operating system is typically 
DOS, OS/2, or Apple's Macintosh System. 

peseta. Spanish currency. 

piping. Software for design and analysis of a facility's pipe network. 

platform. A group of computer products with common characteristics, i.e., the personal 
computer platform. 

PLD. Programmable logic device. A type of application-specific IC that is user 
programmable rather than mask programmable. The function of a PLD is determined by 
blowing fuse links or programming memory devices to create the desired inter
connections between the fixed logic elements on the device. 
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pound. Currency used in the United Kingdom. 

private. Relating to individuals and businesses, rather than government. 

producer price indices (PPI). Monthly measures by the U.S. Bureau of Labor Statistics 
of the prices of 2,800 representative commodities compared with those prices of a given 
base year. 

production planning. Software used to plan for all factory resources of a manufacturing 
company. 

public. Relating to local, state, or national governments. 

public debt. The sum of debts outstanding of local, state, and national governments in a 
given country. Debt of the national government alone is the national public debt or 
national debt. In effect, the public debt is a measure of the extent to which government 
expenditures are financed by borrowing rather than taxation. 

public deficit. Circumstance where government outlays for goods and services exceed 
receipts for a fiscal year. 

real effective exchange rate. An exchange rate measure that takes into account inflation 
differences between countries. This is the exchange rate multiplied by the real exchange 
rate. 

real exchange rate. The exchange rate between two currencies divided by the ratio of 
the price levels of the two countries. 

real GDPlGNP. GDP/GNP valued in constant prices prevailing in a reference base 
year—1982 in this publication. Year-to-year changes thus reflect changes only in 
quantities produced. 

real GDP growth rates. GDP growth, expressed as a percentage, here represents 
aggregates at 1980 prices and 1980 exchange rates. This measure factors out inflation. 

recession. A broad downward movement of the economy over an extended time. 
Generally defined for the United States as two successive quarterly decreases in U.S. 
GNP. 

renminbi. Internally traded currency of the People's Republic of China. 

rest of world. Includes territories not included in North America, Europe, or the Far 
East. 

retirement. The number of CPUs or workstations that are retired in any given year from 
general day-to-day CAD/CAM use. The retirement model takes into account product life 
cycles. 
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robotics. Programs for controlling robots. 

schematic capture. Automated graphic design entry method that allows a designer to 
define the logic of a circuit to create a schematic design. Following schematic capture, a 
netlist (list of logic components and their logical connections) can be produced. 

schilling. Austrian currency. 

seasonal variation. A regularly recurring pattern of change in economic activity owing to 
factors such as periodic climate changes, holidays, and vacations. Seasonal variations 
are commonly adjusted for in the analysis of data to clarify overall trends. 

server. A hardware device attached to a network to facilitate sharing or managing 
resources. 

service revenue. Revenue derived from the service and support of CAD/CAM systems. 
(Service revenue does not include revenue from the portions of a company's business 
related to service bureaus or product designs.) 

services. Intangible items of trade, such as education, transportation, banking, and legal 
and medical care. 

shipment. Shipment estimates include only products actually delivered to paying 
customers, not the total number manufactured (the backlog). 

silicon compilation. IC design methodology that employs high-level specifications to 
automatically generate the mask tooling as output. A silicon compiler is a layout system; 
silicon compilation is a design method. 

site engineering. Software used for the modeling of the earth's surface, permitting the 
development of manipulated models to examine alternative designs for cut and fill 
Operations. 

software revenue. The sum of bundled and unbundled software revenue. 

solid modeling. Representation of all the external and internal geometry of a part, 
allowing the solid nature of an object to be represented in a computer. Solid models are 
constructed in two ways: using primitive building blocks (constructive solid geometry) 
and/or using boundary definitions (boundary representation). 

specificationIassessment. Software that allows definition of high-level behavioral and 
performance characteristics of an electronic product. 

structural. Software for modeling and analysis of the integrity of a structure. 
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surface-mount design. Design methodology that supports designs using surface-mount 
devices (SMDs). SMD is a type of IC package that can be attached to the surface of a 
PC board, as opposed to through-hole mounted devices. 

system. Comprises many parts, including the computer, operating system, peripherals, 
graphics devices, and application software. (The lowest common denominator of a 
system is that it contains the CPU that runs the operating system. By this definition, 
technical workstations and personal computer-based workstations are also counted as 
systems.) 

system revenue. Revenue derived from system sales. (System revenue does not include 
service revenue. System revenue is the sum of CPU revenue, workstation revenue, 
bundled software revenue, and peripherals revenue.) 

technical publications. Software to create product information in a format suitable for 
use outside of the engineering and manufacturing environments. Products provide for 
merging of text and graphics; typical applications include operating/maintenance 
manuals and technical illustrations. 

technical workstation. A single-user computer with a virtual, multitasking operating 
system designed to run high-performance graphic applications in a networked 
environment. A technical workstation's operating system is typically UNIX, VMS, or 
DOMAIN. 

terms of trade. The ratio of the average price of a country's exports to the average price 
of its imports. 

third-party software. Software sold directly to end users or resellers, as opposed to 
software that is a part of a turnkey system. 

three-dimensional. A representation of the surface or edges of a design that contains X, 
Y, and Z coordinates. 

total available market (TAM). The universe of technical professionals that could benefit 
from the use of a CAD/CAM system. 

total revenue. Total CAD/CAM-related revenue rieceived, measured in U.S. dollars. It is 
the sum of system, unbundled software, and service revenue. Total revenue as reported 
does not include revenue that a company may receive from products that are sold to 
another company for resale (OEM revenue). 

total workstations shipped. The sum of workstations shipped. 

trademark. The U.S. federal trademark laws define a trademark as "any word, name, 
symbol or device . . . used by a manufacturer or merchant to identify his goods"; a form 
of intellectual property. 
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turnkey. A complete CAD/CAM system that includes a computer, a graphics work
station, an Operating system, application software, and any applicable peripherals. A 
turnkey sale also typically provides full system support, including system maintenance, 
product training, and software for applications support. 

ttimkey channels. The sale of a complete CAD/CAM system, including computers, 
graphic workstations, operating systems, applications software, and any applicable 
peripherals. A turnkey sale also typically provides full system support, including system 
maintenance, product training, and software or applications support. Turnkey vendors 
essentially act as systems integrators by integrating the various components into 
complete systems. Examples of turnkey CAD/CAM vendors include Computervision, 
Daisy Systems, IBM, Intergraph, Mentor, and Prime Computer. 

unbundled software. See third-party software. 

unbundled software revenue. Revenue derived from the sale of software only, or 
software that is not sold as part of a turnkey system. (Unbundled software is sold by 
software-only companies as well as by a growing number of turnkey companies.) 

value-added reseller (VAR). A product reseller whose primary added value is to the 
product itself, in the form of software or integration. VARs typically operate from one 
geographic eirea, do not maintain a storefront, and sell a specific application solution to 
end users. 

value-added tax (VAT). A general tax applied at each point of exchange of goods or 
services from production to final consumption. The tax is levied on the difference 
between the sale price of the goods and services and the cost of goods and services 
bought for use in production. The VAT is a form of indirect taxation applied by the 
EEC, used as a basis for contributing to the community budget. 

visibles or visible goods. Tangible items of foreign trade. 

workstation. Commonly referred to as a "seat," a workstation is where C/UD/CAM 
activities are performed. It may be any one of the three platforms. 

workstation installed base. The workstation installed base at the end of a given year, 
less any workstation retirements. (This element takes into account current year work
station shipments and retirements and the previous year workstation installed base.) 

workstation revenue. Revenue derived from the sale of workstations that are used to 
graphically create, analyze, or manipulate designs. In the case of technical workstations 
and personal computers, CPU revenue and workstation revenue are equal. 

workstations shipped. The total number of workstations shipped as parts of systems. (In 
the case of technical workstations and personal computer-based workstations, there is a 
1:1 ratio of system shipments and workstation shipments.) 
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workstations-shipped-to-date. The cumulative number of workstations shipped by a 
CAD/CAM vendor. This differs from installed base in that it does not take into account 
retirements. 

World Bank, The. International bank with the purpose of encouraging capital investment 
for the reconstruction and development of its member countries, either by channeling 
the necessary private funds or by making loans. The bank began operations in June 1946 
as a post-war reconstruction effort. 

yen. Japanese currency. 

yuan. The externally traded currency of the People's Republic of China. 
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DATA BASE WORKSHEETS 

What You Are Getting 

• Diskette containing CAD/CAM Industry Service's application forecast in Lotus 
format 

• Hard copy of the tables—one set per application 

• Directions on: 

— How to install the worksheet files 

— How to use the worksheet within Lotus 

• A map of the worksheet format 

• Hot line number 

• Form for comments and suggestions 

• Disclaimer 

FORECAST DISKETTE 

What Is on the Diskette 

The Dataquest CAD/CAM Industry service is pleased to offer clients its forecast 
data base in Lotus format. The diskette you are receiving contains one or more Lotus 
worksheet files with the same forecast information as that published in Appendix A. 

Why We Are Supplying Worksheets 

By offering our forecast data base in electronic form, in addition to the published 
tables in the binders, clients can now easily use our data for a wide range of 
applications. Some suggestions follow: 

• Reformatting Dataquest data for company reports 

• Making presentation graphics 

• Supplementing internally generated forecasts 

• Comparing Dataquest forecasts with other forecasts 

CCIS EDA ©1987 Dataquest Incorporated October L-1 



Appendix L—Lotus Disks 

• Performing regression and other mathematical analysis 

• Segmenting the data differently from the way Dataquest published it 

HOW TO INSTALL THE WORKSHEET FILES 

If using a PC with a hard disk, copy the files onto the hard disk into the appropriate 
directory (such as the directory in which Lotus 1-2-3 resides). 

If using a PC with two floppy disk drives, make a copy of the worksheet files and 
work from your copy, not from the original files sent to you. 

In any case, make a copy of the files and do not write over the original files from 
Dataquest. There is no write protection for these worksheets. 

Keep the original Dataquest diskettes and this documentation in the jacket provided 
in the appropriate application module behind the blue tab marked "Appendix L—Lotus 
Disks." 

HOW TO USE THE WORKSHEET WITHIN LOTUS 1-2-3 

These directions assume a working knowledge of Lotus. They are intended to 
explain what Dataquest is providing and how to use it, not how to use Lotus. 

Retrieving a File (/FR) 

Once in an empty Lotus worksheet, retrieve the file in which you want to work. 
Depending on which application modules you subscribe to, and therefore which work
sheets you have, the valid choices for retrieval once you are in Lotus are: 

L-2 

Module 

Industry Overview 

Mechanical 

Facilities 
and iMapping 

Electronic 
Design Automation 

© 1987 Dataqi 

File Name 

ALL 

MECH 

FD 
MAPP 

EDA 

ECAE 
IC 
PCB 

jest Incorporated October 

Application 

All applications 

Mechanical 
CAD/CAM 

Facihties Design 
Mapping 

Electronic Design 

Electronic CAE 
IC Layout 
PCB Layout 
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What You See upon Retrieving a File 

After the file is retrieved, you will automatically be sent to several screens, each of 
which asks you to page down for more information. These screens contain information 
about what is in the file and how to move around. Press the Home key to get to the 
beginning of the data. 

What Is in the Worksheet 

Line Items 

First, refer to the "Worksheet Map" for a description of the worksheet. Once in the 
worksheet, you will see the same line items for all segments. The line items include the 
following data: 

• Workstation Shipments 

• Workstation Installed Base 

• Average Price per Seat 

• CPU Revenue 

• Workstation Revenue 

• Software Revenue 

• Peripheral Revenue 

• Service Revenue 

• Total Revenue 

Percentages 

All data are for 1985 through 1991. The compound annual growth rate (CAGR) is 
shown for each line. 

What Is the Menu Macro? (ALT M) 

When you retrieve the worksheet, you are in control of a macro that shows you 
several screens about the worksheet. It then puts you into a custom Lotus menu that 
operates like the standard Lotus menu. You have four choices in this menu: Go To, 
View Graph, HP Print, and Quit. Each command is explained further. 
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Go To 

Type in the appropriate response, and you can-quickly and easily move around the 
worksheet. The menu will prompt you to choose one of the following named worksheet 
locations: 

Name Data for Segment: 

WW 
NA 
EUR 
FE 

Worldwide 
North America 
Europe 
Far East 

(In addition to using the Menu Macro to move around the worksheet, you can use 
your cursor keys to move within the worksheet, or use page up and down, or use the 
home key. You can also just press the F5 function key (GOTO) and type in one of the 
ranges named above.) 

View Graph 

There are 12 predefined graphs; however, you need a graphics card to view them. 
The View Graph command asks you to select the graph, lets you view it, then returns 
you to the menu. The graph names and their contents are shown below: 

Data by the Platform Segments (FT): 

PTREV Platform revenue 
PTREV% Platform revenue percent change 
PTSHIP Platform workstation shipments 
PTSHIP% Platform workstation shipments 

percent change 

(The three platform segments are technical workstation (TW), host-dependent (fiD), 
and personal computer (PC).) 

Data by the Regional Segments (REG): 

REGREV Regional revenue 
REGREV% Regional revenue percent change 
REGSHIP Regional workstation shipments 
REGSHIP% Regional workstation shipments 

percent change 

(The four regional segments are North America (NA), Europe (EUR), Far East 
(FE), and Rest of World (ROW).) 
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Data For Worldwide (WW): 

WWREV Worldwide revenue 
WWREV% Worldwide revenue percent change 
WWSHIP Worldwide workstation shipments 
WWSHIP% Worldwide workstation shipments 

percent change 

HP Print 

This command allows you to print the entire worksheet formatted for the HP Laser 
printer. Because of the printer setup strings in Lotus, this command works only with the 
HP Laser. (To print on another printer, you will have to manually change the setup 
strings, and possibly adjust the margins. The print command in the menu should then 
work.) 

Quit 

This command allows you to quit the Menu Macro and return control to yourself. 

Note that to quit the worksheet, not the Menu Macro, type the normal Lotus 
command: \QY. 

Remember, you can return to the Menu Macro at any time by pressing ALT M. 

WORKSHEET MAP FORMAT 

The data base worksheet format is as follows: 

• Data: columns A through I, rows 12 through 248 

• Percent Changes: columns K through P, rows 12 through 248 

• Years: 1985 through 1991 

• Segments: 

— Worldwide 

• Technical Workstation 

• Host-Dependent 

• Personal Computer 
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North America 

Technical Workstation 

Host-Dependent 

Personal Computer 

Europe 

Technical Workstation 

Host-Dependent 

Personal Computer 

Far East 

Technical Workstation 

Host-Dependent 

Personal Computer 

Rest of World 

Technical Workstation 

Host-Dependent 

Personal Computer 

Line Items for Each Segment Above 

• Workstation Shipments 

• Workstation Installed Base 

• Average Price per Seat 

• CPU Revenue 

• Workstation Revenue 

• Software Revenue 

• Peripheral Revenue 

• Service Revenue 

• Total Revenue 
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DATA BASE WORKSHEETS DISCLAIMER 

IMPOKIANT MESSAGE-READ THIS 

By accepting this worksheet file, you agree that Dataquest is not responsible for any 
changes that you may make to the data. If changes are made, Dataquest is no longer the 
source of the data. 

You also agree that you will not divulge, publish, loan, give, sell, or permit anyone 
else to divulge, publish, loan, give, or sell copies of this data to any person outside your 
organization. 

Dataquest's liability with respect to the data provided is limited to the following: 

Dataquest Incorporated represents and warrants to the subscriber that the 
information contained in the service has been compiled by and is the original 
product of Dataquest, and that it has the exclusive and unrestricted right to sell 
the same to the subscriber. The research represents our interpretation and 
analysis of information generally available to the public but is not guaranteed as 
to accuracy and completeness. Dataquest will indemnify and hold harmless the 
subscriber from any obligation or liability to a third party based upon any 
adverse proprietary claim to such information, but shall not be liable for any 
other actual, special, or consequential damages. 

HOT LINE INFORMATION 

If your questions concern the data base format, calculations, or the worksheet and 
how to use it, call: 

Beth Tucker Romig 
CAD/CAM Industry Service 

Dataquest Incorporated 
(408) 971-9000, Ext. 257 

If your questions concern the market, application, or the trends and assumptions 
used to develop the forecast data base, please call one of the following people in the 
CAD/CAM Industry Service: 

Electronic Design Automation Isadore Katz 
(408) 971-9000, Ext. 632 

Mechanical CAD/CAM Mike Seely 
(408) 971-9000, Ext. 600 

Workstations „ Dave Burdick 
(408) 971-9000, Ext. 274 

Facilities Design or Mapping Mike Gunville 
(408) 971-9000, Ext. 670 
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DATAQUEST'S CAD/CAM INDUSTRY SERVICE 

DATA BASE WORKSHEETS 

COMMENT AND SUGGESTION FORM 

Please return to Dataquest 

Name 

Company 

Application Modules 

How useful is the Lotus formatted diskette? 

Very Somewhat Not at All 

How often do you use the worksheet? 

Very Somewhat Not at All 

What Other information would you like contained in the worksheet? 

What Other comments do you have about the worksheet? 

Return to: Beth Tucker Romig 
CAD/CAM Industry Service 
Dataquest Incorporated 
1290 Ridder Park Drive 
San Jose, California 95131 
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Application: Electronic Design Automation Source: Dataquest 19-0ct-87 Page 1 

1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

MORLDUIOE ALL PLATFORMS 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstatton Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

====== 

24,915 

54,074 

52.6 

485 
308 
416 
196 
168 

1.569 

====== 

35,653 

89,727 

39.8 

592 
355 
506 
187 
211 

1,851 

====== 

43,747 

132.140 

32.7 

603 
374 
639 
204 
292 

2,112 

====== 

48,327 

178,169 

28.9 

595 
376 
764 
218 
358 

2,312 

====== 

51,901 

225,131 

26.3 

582 
374 
856 
232 
422 

2,466 

====== 

54,892 

272,036 

24.3 

570 
368 
916 
249 
482 

2,585 

====== 

57,686 

317,611 

22.8 

558 
361 
951 
268 
537 

2,674 

====== 

10.IX 

28.8% 

•10.6X 

-1.2X 

.3% 
13.4X 

7.5X 

20.5% 

7.6X 

====== 

43.IX 

65.9X 

-24.4X 

22.2X 

15.IX 

21.6X 

-4.6X 

25.6% 

17.9X 

====== 

22.7X 

47.3X 

•17.9X 

1.8X 

5.4X 

26.2X 

9.4% 

38.3% 

14.IX 

====== 

10.5X 

34.8X 

-11.6X 

•1.3% 

.6X 
19.6X 

6.8% 

22.7% 

9.5% 

====== 

7.4X 

26.AX 

-8.9X 

-2.2X 

-.6% 

12.IX 

6.5X 

17.7X 

6.7X 

====== 

5.8X 

20.8X 

-7.6% 

-2.1% 

-1.6X 

7. OX 

7.1X 

14.3X 

4.8% 

====== 

5.IX 

16.8X 

•6.3X 

-2.IX 

-1.9X 

3.8X 

7.6X 

11.5% 

3.5% 

WORLDWIDE TECHNICAL WORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

8,720 

16,827 

66.8 

131 
131 
249 
88 
73 
671 

12,691 

29,517 

52.1 

188 
187 
273 
90 
101 
838 

16,665 

46,007 

42.3 

211 
211 
358 
106 
148 

1,035 

20,262 

65,864 

35.8 

226 
226 
457 
119 
195 

1,224 

23,883 

88,100 

31.1 

238 
238 
534 
134 
242 

1,386 

27,428 

112,540 

27.5 

245 
245 
588 
149 
289 

1,516 

30,828 

138,423 

24.8 

250 
250 
622 
166 
333 

* 1,621 

19.4% 

36.2% 

-13.8% 

5.9% 

5.9% 

18.0% 

13.0% 

26.8% 

14.1% 

45.5X 

75.4X 

22.OX 

42.9X 

42.5X 

9.6X 

2.8X 

39.5X 

24.9X 

31.3X 

55.9% 

-18.8% 

12.7% 

13.0% 

31.5% 

17.5% 

45.8% 

23.4% 

21.6% 

43.2% 

-15.4% 

7.1% 

7.1% 

27.4% 

13.IX 

32.IX 

18.3X 

17.9X 

33.8X 

-13.IX 

5.OX 

5.OX 

16.9% 

12.2% 

24.1% 

13.2% 

14.8% 

27.n 
-11.6X 

3.IX 

3.IX 

10.IX 

11.5% 

19.1% 

9.4% 

12.4X 

23.0% 

-9.8% 

1.7% 

1.7% 

5.9% 

11.1% 

15.3% 

6.9% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

UORLOUIDE KOST-DEPENDENT 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Softkare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

3,711 

18,991 

157.4 

300 
123 
95 
103 
92 
712 

3,425 

22,416 

171.9 

344 
107 
111 
84 
89 
736 

3,571 

24,910 

149.5 

318 
89 
125 
83 
122 
737 

3,434 

27,062 

141.6 

294 
75 
133 
82 
133 
717 

3,323 

28,799 

134.6 

272 
64 
138 
82 
143 
699 

3.222 

30,270 

130.8 

257 
55 
142 
83 
151 
688 

3.119 

31,374 

128.7 

245 
48 
143 
86 
157 
679 

-1.9% 

7.0% 

-5.6% 

•6.6% 

-14.8% 

5.2% 

.3% 
12.0% 

-1.6% 

-7.7% 

18.0% 

9.2% 

14.9% 

-12.7% 

17.7% 

-18.5% 

-2.6% 

3.4% 

4.3% 

11.1% 

-13.0% 

-7.6% 

-16.8% 

12.3% 

-1.2% 

36.5% 

.1% 

-3.8% 

8.6% 

-5.3% 

-7.6% 

-16.2% 

6.1% 

-.9% 

9.5% 

-2.7% 

•3.2% 

6.4% 

-4.9% 

-7.4% 

-14.6% 

4.2% 

-.7% 

7.0% 

-2.6% 

-3.0% 

5.1% 

•2.8% 

-5.4% 

-13.2% 

2.3% 

1.8% 

5.6% 

-1.5% 

-3.2% 

3.6% 

-1.6% 

-4.7% 

-13.0% 

1.4% 

2.7% 

4.2% 

-1.3% 

UORLDUIDE PERSONAL COMPUTER 

Wkstn Shipments 

Wkstn installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

12,484 

18,256 

11.6 

54 
54 
73 
5 
4 

186 

19 
37 

,538 

,794 

8.7 
60 
60 
122 
13 
20 
276 

23 
61 

,511 

,224 

8.1 
73 
73 
155 
15 
22 
339 

24 
85 

,631 

,242 

7.5 
75 
75 
175 
16 
30 
370 

24 
108 

,694 

,232 

7.0 
72 
72 
184 
16 
36 
382 

24,241 

129,226 

6.6 
67 
67 
187 
16 
42 
380 

23 ,739 
147,814 

. 

6.2 
63 
63 
185 
16 
47 
374 

4.0% 

31.4% 

-6.6% 

.9% 

.9% 
8.A 
5.2% 

18.2% 

6.3% 

56.5% 

107.0% 

-25.0% 

12.1% 

12.0% 

67.7% 

156.4% 

448.3% 

48.6% 

20.3% 

62.0% 

-6.9% 

21.5% 

21.5% 

27.2% 

22.6% 

8.6% 

23.1% 

4.8% 

39.2% 

-7.4% 

2.3% 

2.3% 

12.4% 

5.2% 

33.2% 

9.1% 

.3% 
27.0% 

•6.7% 

•3,5% 

-3.5% 

5.4% 

1.4% 

23.0% 

3.0% 

-1.8% 

19.4% 

-5.7% 

-7.0% 

-7.0% 

1.5% 

-1.5% 

16.1% 

-.5% 

-2.1% 

14.4% 

-6.1% 

-6.3% 

-6.3% 

-1.0% 

.1% 
11.6% 

-1.4% 

Workstations in actual units, Revenue in millions of dollars, Price in thousands of dollars 
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1985 

NORTH AMERICA ALL PLATFORMS 

Ukstn Shipments 

UIcstn Installed Base 
Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

~~~~~~ 

1 
16,597 
35,964 

45.2 

266 
175 
251 
121 
100 
913 

====== 

20,377 

56,340 

33.0 

301 
168 
254 
90 
110 
924 

====== 

22,741 

78,329 

25.6 

254 
145 
332 
86 
136 
954 

====—= 

24,101 

101,119 

22.1 

235 
135 
395 
87 
157 

1,009 

===.== 

25,166 

123,547 

19.8 

218 
128 
439 
88 
176 

1.050 

25,966 

145,176 

18.3 

206 
123 
468 
92 
194 

1,084 

====== 

26,745 

165,514 

17.2 

198 
120 
485 
98 
210 

1,111 

====== 

5.6% 

24. U 

-12.2% 

-8.IX 

•6.5X 

13.8% 

1.6% 

13.9% 

3.8% 

1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

22.8% 

56.7% 

27.0% 

13.3% 

-3.9% 

1.2% 

25.5% 

10.1% 

1.2% 

11.6% 

39.0% 

•22.5% 

-15.5% 

•13.6% 

30.7% 

•4.7% 

24.4% 

3.3% 

6.0% 

29.1% 

-13.5% 

-7.5% 

-7.1% 

18.9% 

.8% 
15.2% 

5.7% 

4.4% 

22.2% 

-10.7% 

-7.2% 

-4.9% 

11.2% 

1.8% 

12.1% 

4.1% 

3.2% 

17.5% 

-7.5% 

-5.5% 

-3.7% 

6.7% 

4.2% 

10.1% 

3.3% 

3.0% 

14.0% 

-5.9% 

-4.2% 

-2.9% 

3.6% 

6.0% 

8.4% 

2.5% 

NORTH AMERICA TECHNICAL WORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

5.746 

11,454 

62.3 

78 
78 
159 
56 
43 
414 

6,784 

18.238 

46.2 

92 
91 
138 
41 
53 
415 

7.878 

26.013 

37.0 

87 
87 
180 
44 
70 
468 

9,005 

34,798 

31.0 

87 
87 
229 
46 
86 
534 

10,136 

44,063 

26.8 

86 
86 
265 
49 
101 
588 

11,247 

53,812 

23.9 

86 
86 
290 
53 
116 
631 

12,323 

63,760 

21.7 

86 
86 
306 
58 
129 
665 

12.n 
28.4% 

-14.0% 

•1.3% 

•1.2% 

17.3% 

7.2% 

19.4% 

9.9% 

18.1% 

59.2% 

-25.8% 

18.1% 

17.7% 

-13.3% 

-27.3% 

23.4% 

.4% 

16.1% 

42.6% 

-19.9% 

•U.TA 

-4.3% 

30.8% 

7.1% 

30.5% 

12.9% 

14.3% 

33.8% 

-16.2% 

-.8% 

-.8% 

26.9% 

4.9% 

23.2% 

14.0% 

12.6% 

26.6% 

-13.5% 

-.3% 

-.3% 

15.7% 

6.8% 

17.8% 

10.0% 

11.0% 

22.1% 

-10.8% 

-.2% 

-.2% 

9.5% 

8.2% 

14.5% 

7.4% 

9.6% 

18.5% 

-9.2% 

-.3% 

-.3% 

5.5% 

9.2% 

11.8% 

5.4% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

NORTH AMERICA HOST-DEPENDENT 

Ukstn Shipnents 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1,983 

11,147 

149.3 

149 

58 

50 

63 

54 

374 

1,519 

12,665 

186.5 

179 

46 

52 

47 

47 

370 

1,396 

13,451 

162.9 

143 

33 

68 

37 

57 

338 

1,299 

14,048 

154.1 

127 

26 

73 

36 

59 

322 

1.225 

14,450 

143.6 

112 

21 

76 

35 

61 

305 

1,170 

14,733 

136.5 

101 

18 

78 

35 

62 

294 

1,130 

14,888 

131.6 

93 

15 

79 

35 

64 

286 

•5.7% 

3.3% 

-6.7% 

•12.3% 

-20.0% 

8.8% 

-5.6% 

6.3% 

•5.1% 

•23.4% 

13.6% 

24.9% 

19.8% 

-20.9% 

3.9% 

-25.8% 

-13.1% 

-1.1% 

-8.1% 

6.2% 

-12.6% 

-20.3% 

-27.5% 

30.7% 

-20.3% 

21.1% 

-8.8% 

-7.0% 

4.4% 

•5.4% 

•11.0% 

•20.5% 

7.9% 

-2.8% 

4.4% 

•4.6% 

-5.7% 

2.9% 

-6.8% 

-12.1% 

-19.1% 

4.3% 

-4.1% 

3.0% 

-5.3% 

-4.5% 

2.0% 

-4.9% 

-9.7% 

-17.0% 

2.3% 

-.9% 

2.4% 

-3.8% 

-3.4% 

1.1% 

•3.6% 

•TJX 

•15.5% 

1.3% 

1.6% 

1.8% 

•2.7% 

NORTH AMERICA PERSONAL COMPUTER 

Wkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

8,868 

13,363 

10.8 

39 

39 

42 

2 

2 

125 

12 

25 

,074 

,437 

6.2 

31 

31 

64 

3 

9 

138 

13,467 

38,865 

4.7 

25 

25 

84 

5 

10 

148 

13 ,797 

52,273 

3.9 

22 

22 

93 

5 

12 

153 

13 

65 

,806 

,033 

3.6 

20 

20 

98 

5 

14 

157 

13 .549 

76,631 

3.4 

19 

19 

100 

5 

16 

160 

13 .292 

86,866 

3.3 

19 

19 

100 

5 

17 

160 

1.9% 

27.8% 

•11.8% 

•9.4% 

•9.4% 

9.2% 

11.6% 

12.7% 

2.9% 

36.2% 

90.4% 

•42.6% 

•21.4% 

-21.4% 

52.6% 

36.8% 

283. A 

10.6% 

11.5% 

52.8% 

-24.2% 

•20.3% 

•20.3% 

30.3% 

84.6% 

5.5% 

7.1% 

2.4% 

34.5% 

•17.0% 

•11.5% 

•11.5% 

10.3% 

-8.3% 

20.5% 

3.2% 

.1% 

24.4% 

•7.TX 

-5.9% 

-5.9% 

5.5% 

-1.3% 

16.1% 

2.9% 

-1.9% 

17.8% 

-5.6% 

-4.6% 

•4.6% 

2.5% 

.6% 

12.4% 

1.5% 

-1.9% 

13.4% 

•2.9% 

-3.4% 

•3.4% 

•.1% 

2.8% 

9.7% 

.1% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

EUROPE ALL PLATFORHS 

Ukstn Shipments 

Wkstn [nstsUed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

4,913 

8,832 

61.5 

115 

68 

97 

41 

44 

365 

7,819 

16,650 

42.6 

131 

84 

136 

40 

56 

447 

9,366 

25,814 

32.2 

114 

82 

170 

44 

68 

478 

10,494 

35,916 

26.7 

107 

78 

211 

45 

83 

524 

11,530 

46,492 

22.8 

101 

74 

242 

46 

98 

560 

12,402 

57,270 

19.9 

95 

70 

259 

48 

111 

582 

. 

13,190 

67,924 

17.7 

90 

66 

267 

49 

122 

594 

11.0% 

32.5X 

-16.1X 

•7.3X 

-4.6X 

14.5X 

4.OX 

16.9X 

5.9% 

59. IX 

88.5X 

•30.7X 

14.3X 

23. IX 

39.8X 

-1.9% 

26.9% 

22.4% 

19.8% 

55.0% 

•24.3% 

•12.8% 

•2.5% 

25.0% 

9.5% 

22.1% 

7.0% 

12.0% 

39. IX 

-17.2X 

•6.7% 

-4.7% 

24.2% 

2.0% 

22.7% 

9.6% 

9.9% 

29.4X 

•U.6X 

-5.9X 

•4.5% 

14.5% 

2.6% 

17.0% 

6.9% 

7.6X 

23.2X 

-12.5X 

-5.5X 

•5.3X 

7.0X 

3.0% 

13.2% 

3.9% 

6.4% 

18.6% 

•11.4% 

•5.5X 

•6.OX 

3.3% 

3.2% 

10.1% 

2.0% 

EUROPE TECHNICAL WORKSTATION 

Ukstn Shipnients 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revefiue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1,673 

3,472 

77.6 

30 

30 

53 

19 

18 

150 

3,535 

7,008 

56.0 

55 

55 

84 

26 

31 

250 

4,886 

11.849 

41.9 

61 

61 

107 

31 

44 

303 

6,000 

17,752 

33.3 

61 

61 

138 

33 

58 

351 

7,066 

24.348 

27.2 

60 

60 

. 163 

35 

71 

389 

8,060 

31,567 

22.7 

58 

58 

178 

36 

83 

413 

8.964 

39.125 

19.3 

55 

55 

187 

38 

93 

428 

20.5% 

41.1% 

•19.2% 

.1% 

.2% 

17.3% 

7.8% 

24.8% 

11.4% 

111.3% 

101.8% 

•27.8% 

80.5% 

80.2% 

58.1% 

38.3% 

71.2% 

66.1% 

38.2% 

69.1% 

-25.2% 

11.2% 

11.4% 

26.8% 

18.5% 

42.5% 

21.2% 

22.8% 

49.6% 

-20.5% 

.7% 

.n 
29.BX 

7.1% 

31.8% 

16.1% 

17.8X 

37.3% 

•18.3% 

•1.7% 

-1.7X 

18.1% 

5.7% 

22.5X 

10.8X 

14.1% 

29.6% 

-16.5% 

-3.6% 

-3.6% 

9.2% 

4.6% 

16.8% 

6.2% 

11.2% 

23.9% 

-15.0% 

-5.1% 

-5.1% 

4.7% 

3.9% 

12.6% 

3.5% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

EUROPE HOST-DEPEMOEHT 

Wkstn Sht|:nient£ 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

802 

2.270 

173.7 

75 

29 

23 

21 

25 

172 

653 

2,922 

159.8 

67 

19 

21 

12 

19 

138 

566 

3,352 

130.5 

45 

12 

27 

12 

20 

115 

512 

3.697 

120.0 

38 

9 

30 

10 

20 

107 

478 

3.960 

111.5 

33 

7 

32 

10 

21 

103 

454 

4,176 

106.1 

30 

6 

33 

10 

21 

100 

437 

4.339 

102.5 

28 

5 

34 

10 

21 

98 

-7.7% 

8.2X 

-8.5% 

-15.7% 

-24.7% 

10.1% 

-3.6% 

2.3% 

•6.6% 

18.6% 

28.8% 

-8.0% 

11.4% 

32.2% 

-6.9% 

43.4% 

24.9% 

20.1% 

-13.3% 

14.7% 

-18.3% 

-32.8% 

-38.2% 

27.9% 

-1.5% 

4.4% 

-16.6% 

•9.5% 

10.3% 

-8.0% 

-15.0% 

-24.6% 

9.8% 

-9.3% 

3.3% 

-6.5% 

-6.8% 

7.1% 

-7.1% 

-12.3% 

-21.6% 

7.3% 

-6.2% 

1.7% 

-4.5% 

-5.0% 

5.5% 

-4.9% 

-8.9% 

-19.1% 

4.2% 

-1.9% 

1.3% 

-2.8% 

-3.7% 

3.9% 

•3.3% 

•6.rA 

-18.2% 

3.0% 

1.1% 

.n 
•1.8% 

EUROPE PERSONAL COMPIJTSt 

Wkstn ShipInents 

Wkstn Installed Base 

Average Price Per Siest 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

2,438 

3,089 

13.6 

9 

9 

22 

2 

1 

42 

3,631 

6,720 

8.5 

10 

10 

31 

3 

6 

59 

3,914 

10.613 

5.8 

9 

9 

37 

2 

5 

61 

3.981 

14.487 

4.6 

7 

7 

43 

2 

.5 

65 

3,986 

18,184 

4.2 

7 

7 

47 

2 

6 

68 

3,888 

21,527 

4.0 

7 

7 

47 

2 

7 

69 

3, 
24, 

,789 

,460 

3.9 

6 

6 

46 

2 

8 

68 

.9% 

29.5% 

•14.4% 

•8.3% 

•8.3% 

8.5% 

•9.7% 

4.3% 

2.9% 

48.9% 

117.5% 

•37.5% 

7.1% 

7.1% 

43.7% 

61.4% 

539.2% 

40.1% 

7.8% 

57.9% 

•31.8% 

•9.6% 

•9.6% 

18.2% 

•29.9% 

•26.0% 

2.4% 

1.7% 

36.5% 

•20.7% 

•15.1% 

•15.1% 

18.5% 

•11.7% 

19.0% 

7.8% 

.1% 

25.5% 

•8.7% 

-7.1% 

-7.1% 

7.9% 

-3.0% 

14.8% 

4.7% 

-2.5% 

18.4% 

•4.8% 

•5.6% 

-5.6% 

1.4% 

-1.2% 

11.8% 

.9% 

-2.5% 

13.6% 

•2.5% 

-3.8% 

•3.8% 

-1.9% 

1,3% 

9.1% 

•1.1% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

FAR EAST ALL PLATFORMS 

Wkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

3,032 

5,036 

79.6 

96 
61 
66 
30 
22 
271 

6,595 

11,631 

54.9 

126 
92 
112 
52 
39 
420 

10,363 

21.815 

47.1 

207 
135 
123 
65 
71 
602 

12,144 

33,584 

43.3 

225 
150 
141 
76 
99 
690 

13,312 

45,967 

40.7 

235 
156 
153 
86 
125 
755 

14,340 

58,686 

38.2 

239 
157 
161 
96 
151 
805 

15,296 

71,372 

36.1 

241 
156 
167 
106 
175 
845 

18.3X 

43.7X 

-8.1X 

13.8% 

11.3% 

8.4X 

15.5% 

35.2% 

15.OX 

117.5% 

131.0% 

-31.0% 

31.6% 

50.2% 

70.5% 

69.7% 

77.4% 

54.8% 

57.1% 

87.6% 

-14.2% 

63.9% 

47.3% 

10.4% 

26.4% 

84.3% 

43.3% 

17.2% 

53.9% 

-8.1% 

9.0% 

10.9% 

13.9% 

16.9% 

38.3% 

14.8% 

9.6% 

36.9% 

-6.1% 

4.2% 

4.2% 

8.7% 

13.0% 

27.1% 

9.4% 

7.7% 

27.7% 

-6.1% 

2.0% 

.6% 
5.7% 

11.4% 

20.5% 

6.6% 

6.7% 

21.6% 

-5.7% 

.7% 
-.5% 

3.7% 

10.4% 

15.8% 

5.1% 

FAR EAST TECHNICAL WORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1.125 

1,695 

78.2 

21 
21 
35 
12 
10 
100 

1,860 

3,555 

71.5 

35 
34 
49 
22 
15 
155 

3,042 

6,575 

60.5 

56 
56 
64 
28 
30 
234 

4,104 

10.624 

52.7 

69 
69 
80 
36 
45 
298 

5.226 

15.590 

46.2 

79 
79 
92 
44 
61 
354 

6.367 

21,442 

40.8 

66 
86 
102 
51 
77 
403 

7,499 

28,023 

36.7 

92 
92 
109 
60 
93 
446 

32.2% 

51.1% 

-12.5% 

21.6% 

21.7% 

17.6% 

21.8% 

44.3% 

23.6% 

65.3% 

109.7% 

-8.6% 

63.6% 

63.5% 

37.2% 

93.2% 

43.r/S 

55.5% 

63.6% 

84.9% 

-15.4% 

61.5% 

61.7% 

32.3% 

23.7% 

103.8% 

51.0% 

34.9% 

61.6% 

•12.9% 

23.1% 

23.1% 

23.9% 

29.0% 

48.4% 

27.3% 

27.3% 

46.7% 

-12.3% 

15.0% 

15.0% 

15.7% 

22.3% 

34.9% 

19.1% 

21.8% 

37.5% 

-11.7% 

9.5% 

9.5% 

^o.n 
18.1% 

26.8% 

13.8% 

17.8% 

30.7% 

-10.0% 

6.3% 

6.3% 

7.2% 

16.0% 

21.0% 

10.6% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

FAR EAST HOST-DEPENDENT 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Worlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

875 
1,781 

158.9 

70 
35 
21 
18 
11 
154 

1.109 

2,890 

150.2 

72 
38 
38 
22 
19 
189 

1.445 

4,199 

139.7 

111 
40 
28 
29 
33 
242 

1.452 

5.441 

135.6 

111 
36 
27 
31 
42 
247 

1.449 

6,571 

133.4 

111 
32 
27 
33 
49 
252 

1,434 

7,612 

133.7 

112 
29 
27 
35 
55 
258 

1,400 

8,502 

134.8 

112 
27 
27 
37 
60 
262 

4.8% 

24.1% 

-2.1% 

9.1% 

-6.8% 

-6.4% 

10.5% 

25.5% 

6.7% 

26.7% 

62.3% 

•5.5% 

4.0% 

9.1% 

77.5% 

25.6% 

71.8% 

22.7% 

30.3% 

45.3% 

-7.0% 

54.1% 

4.7% 

-26.4% 

32.1% 

74.9% 

27.n 

.5% 
29.6% 

-3.0% 

-.1% 

•10.1% 

-2.0% 

5.2% 

24.6% 

2.1% 

-.2% 

20.8% 

-1.6% 

-.0% 

-9.3% 

.0% 
5.4% 

16.7% 

2.1% 

-1.0% 

15.8% 

.2% 

.7% 
-8.9% 

-.1% 

6.6% 

12.6% 

2.4% 

•2.4% 

11.7% 

.8% 
-.3% 

•9.7% 

-.4% 

5.4% 

9.0% 

1.3% 

FAR EAST PERSONAL COMPUTER 

Ukstn Shipnients 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral l!evenue 

Service Revenue 

Total Revenue 

1,032 

1.560 

14.0 

5 
5 
9 
1 
0 
17 

3.626 

5,186 

17.2 

19 
19 
25 
7 
5 
76 

5.876 

11.041 

17.5 

40 
40 
31 
8 
8 

126 

6,588 

17,519 

17.1 

45 
45 
34 
10 
12 
146 

6.637 

23.806 

16.2 

45 
45 
33 
10 
16 
149 

6,540 

29,631 

14.8 

41 
41 
32 
10 
19 
143 

6,397 

34,847 

13.8 

38 
38 
31 
10 
22 
138 

12.0% 

46.4% 

•4.3% 

14.3% 

14.3% 

4.0% 

6.4% 

36.4% 

12.7% 

251.4% 

232.5% 

22.9% 

268.3% 

268.3% 

186.5% 

504.3% 

1453.3% 

335.4% 

62.0% 

112.9% 

l.TO 

105.2% 

105.2% 

23.2% 

16.ra 
61.2% 

66.6% 

12.1% 

58. r% 

-2.3% 

14.8% 

14.8% 

7.3% 

17.7% 

58.9% 

15.8% 

.7% 
35.9% 

-5.3% 

•1.7% 

•\.7% 

-.8% 

3.4% 

IZ.TA 
1.8% 

-1.5% 

24.5% 

•8.6% 

-8.4% 

•8.4% 

•3.4% 

-2.5% 

21.0% 

-3.8% 

-2.2% 

17.6% 

•6.8% 

•8.2% 

-8.2% 

-l.TA 

•1.3% 

14.1% 

-3.7% 

Uorkstations in actual units, Revenue in millions of dollars, Price in thousands of doUai's 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

REST OF WORLD ALL PLATFORMS 

Ukstn Shipnients 

Ul(stn Installed Base 

Average Price Per Seat 

CPU Revenue 

UorIcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

373 
4,243 

46.8 

8 
5 
2 
3 
3 
20 

863 
5,106 

60.0 

34 
12 
4 
4 
7 
61 

1,277 

6,182 

44.0 

27 
12 
13 
9 
16 
78 

1,589 

7,549 

37.6 

28 
14 
17 
10 
19 
88 

1,893 

9,126 

33.4 

29 
16 
23 
12 
23 
101 

2.184 

10,904 

30.5 

29 
18 
27 
13 
26 
114 

2.454 

12.801 

28.2 

29 
19 
31 
15 
30 
124 

23.2% 

20.2% 

-14.0% 

•2.9% 

10.4% 

50.6% 

28.2% 

33.9% 

15.4% 

131.7% 

20.3% 

28.3% 

323.0% 

157.1% 

80.9% 

53.9% 

160.2% 

199.8% 

48.0% 

21.1% 

-26.7% 

-18.9% 

7.4% 

227.4% 

99.5% 

130.6% 

28.0% 

24.4% 

22.1% 

-14.6% 

2.4% 

13.7% 

32.8% 

14.9% 

18.2% 

14.1% 

19.1% 

20.9% 

-11.1% 

2.6% 

12.5% 

30.2% 

15.8% 

18.0% 

14.4% 

15.4% 

19.5% 

-8.8% 

1.6% 

10.4% 

21.5% 

14.7% 

16.6% 

12.3% 

12.4% 

17.4% 

-7.6% 

-.1% 

8.2% 

12.6% 

13.5% 

14.8% 

9.3% 

REST OF WORLD TECHNICAL WORKSTATION 

Ulcstn Shipments 

WIcstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

175 
205 

38.7 

2 
2 
1 
1 
1 
8 

512 
717 

31.6 

7 
7 
2 
1 
2 
19 

858 
1,570 

28.8 

8 
8 
7 
4 
4 
30 

1.153 

2.710 

27.1 

10 
10 
9 
5 
7 
41 

1,455 

4,099 

25.8 

12 
12 
13 
7 
10 
55 

1,754 

5,719 

24.8 

15 
15 
17 
9 
13 
68 

2,041 

7,515 

24.1 

17 
17 
20 
11 
17 
81 

31.9% 

60.0% 

-5.3% 

19.9% 

20.0% 

59.2% 

60.9% 

48.5% 

34.1% 

192.2% 

250.1% 

-18.3% 

200.4% 

199.1% 

71.9% 

-13.8% 

118.3% 

138.3% 

67.7% 

119.1% 

-8.9% 

12.0% 

12.5% 

255.1% 

272.0% 

68.9% 

58.2% 

34.3% 

72.6% 

-5.9% 

32.5% 

32.5% 

35.2% 

39.0% 

66.9% 

38.7% 

26.2% 

51.2% 

-4.8% 

24.2% 

24.2% 

39.7% 

31.7% 

46.6% 

32.3% 

20.5% 

39.5% 

-3.9% 

18.2% 

18.2% 

29.8% 

27.6% 

35.8% 

25.4% 

16.4% 

31.4% 

-2.8% 

n.n 
13.7% 

17.5% 

24.3% 

28.5% 

18.9% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

REST OF UORLD HOST-DEPENOENT 

WIcstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

51 

3,794 

190.1 

5 

2 

1 

2 

2 

11 

U4 

3,939 

238.8 

26 

4 

1 

3 

4 

39 

164 

3,908 

185.6 

19 

5 

3 

5 

12 

43 

171 

3,876 

160.8 

17 

4 

3 

5 

12 

41 

172 

3,818 

144.0 

16 

3 

3 

5 

12 

39 

165 

3.748 

133.3 

14 

3 

3 

5 

13 

37 

151 

3,644 

124.8 

12 

2 

3 

4 

13 

' 34 

1.0% 

•1.5% 

•12.2% 

•14.7% 

•14.6% 

36.0% 

4.6% 

23.2% 

-2.n 

181.5% 

3.8% 

25.6% 

391.4% 

129.8% 

•16.1% 

103.0% 

179.4% 

245.6% 

13.8% 

•.8% 

•22.3% 

•26.9% 

z.n 
263.0% 

45.4% 

167.8% 

10.1% 

4.0% 

•.8% 

-13.4% 

•9.4% 

-16.4% 

8.3% 

•2.9% 

I.TO 

-5.2% 

.7% 

-1.5% 

•10.4% 

-9.7% 

•16.7% 

10.1% 

-1.5% 

2.2% 

-4.5% 

•4.0% 

-1.8% 

•7.5% 

-11.4% 

•18.8% 

5.7% 

•3.6% 

1.4% 

-5.6% 

-8.2% 

-2.8% 

-6.4% 

-14.6% 

-22.0% 

1.8% 

-6.9% 

.4% 

-7.j6% 

REST OF WORLD PERSONAL COMPUTER 

Wkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

146 

244 

6.1 

0 

0 

0 

0 

D 

1 

207 

451 

5.5 

1 

1 

1 

0 

0 

3 

255 

704 

4.4 

0 

0 

3 

0 

0 

5 

265 

963 

3.9 

0 

0 

5 

0 

0 

6 

265 

1.209 

3.7 

0 

0 

6 

0 

0 

7 

264 

1,437 

3.6 

0 

0 

7 

0 

0 

8 

262 

1.641 

3.6 

0 

0 

7 

0 

0 

9 

4.8% 

29.5% 

•8.1% 

•5.0% 

-5.0% 

41.7% 

ERR 

13.3% 

27.6% 

41.8% 

84.9% 

-9.8% 

55.9% 

43.2% 

578.9% 

-100.0% 

ERR 

163.5% 

23.1% 

56.1% 

-20.0% 

-18.9% 

-18.9% 

165.1% 

ERR 

.0% 

79.4% 

4.0% 

36.6% 

-11.4% 

.0% 

.0% 

46.8% 

•10.0% 

26.n 
35.5% 

.1% 

25.6% 

•5.1% 

•2.3% 

•2.3% 

23.9% 

11.1% 

21.1% 

20.0% 

-.4% 

18.9% 

•2.n 
•2.4% 

•2.4% 

11.9% 

.0% 

13.0% 

10.3% 

-1.1% 

14.2% 

.0% 

.0% 

.0% 

5.9% 

.0% 

7.7% 

5.3% 

Workstations in actual units, Revenue in millions of dollars, Price in thousands of dollars 



Application: Electronic CAE Source: Oataquest 19-0ct-87 Page 1 

1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

VORLOWIOE ALL PLATFORMS 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

16,133 

27,407 

42.3 

283 
135 
209 
117 
67 
808 

22,567 

49,974 

30.8 

315 
164 
243 
98 
100 
919 

27.600 

77,510 

25.6 

320 
182 
300 
107 
126 

1,036 

30.494 

107,424 

22.8 

314 
189 
350 
115 
159 

1.127 

32,721 

137,884 

20.8 

301 
192 
387 
123 
191 

1,195 

34,809 

168,466 

19.2 

291 
194 
409 
134 
222 

1,249 

36,816 

198,492 

18.0 

281 
195 
420 
147 
251 

1,294 

10.3% 

31.8% 

-10.2% 

-2.2% 

3.5% 

11.5% 

8.5% 

20.3% 

7.1% 

39.9% 

82.3% 

-27.2% 

11.2% 

21.5% 

16.2% 

-16.3% 

49.0% 

13.8% 

22.3% 

55.1% 

-16.8% 

1.7% 

11.1% 

23.5% 

9.7% 

26.4% 

12.7% 

10.5% 

38.6% 

-11.0% 

-2.0% 

3.8% 

16.5% 

7.6% 

26.5% 

8.8% 

7.3% 

28.4% 

•9.0% 

-4.1% 

1.7% 

10.5% 

7.1% 

20.0% 

6.0% 

6.4% 

22.2% 

-7.4% 

-3.5% 

.8% 
5.7% 

8.7% 

16.1% 

4.6% 

5.8% 

17.8% 

-6.4% 

-3.3% 

.7% 
2.7% 

9.4% 

13.2% 

3.6% 

WORLDWIDE TECHNICAL WORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

5,438 

11,124 

59.2 

72 
72 
141 
48 
31 
364 

7,450 

18,574 

42.3 

94 
94 
123 
44 
49 
404 

9,831 

28,405 

33.5 

105 
105 
152 
51 
66 
478 

11,885 

40,290 

28.2 

111 
111 
164 
57 
85 
548 

14,066 

53,550 

24.7 

118 
118 
211 
65 
105 
617 

16,295 

68,238 

22.3 

125 
125 
228 
74 
126 
679 

18,501 

84,010 

20.5 

131 
131 
237 
85 
146 
730 

20.0% 

35.2% 

-13.5% 

6.7% 

6.7% 

14.1% 

14.1% 

24.5% 

12.5% 

37.0% 

67.0% 

28.5% 

30.8% 

30.8% 

12.6% 

-8.9% 

57.5% 

11.0% 

32.0% 

52.9% 

-20.8% 

11.3% 

11.3% 

23.4% 

15.0% 

34.0% 

18.1% 

20.9% 

41.8% 

-15.8% 

5.9% 

5.9% 

21.2% 

11.8% 

30.2% 

14.7% 

18.3% 

32.9% 

-12.4% 

6.4% 

6.4% 

14.8% 

14.2% 

23.4% 

12.7% 

15.8% 

27.4% 

•9.7% 

5.7% 

5.re 
8.3% 

15.0% 

19.4% 

9.9% 

13.5% 

23.1% 

-8.1% 

4.5% 

4.5% 

3.9% 

14.8% 

16.3% 

7.6% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 



ApplicatioIi: Electronic CAE Source: Dataquest 19-0ct-87 Page 2 

1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

UORLDWIDE HOST-DEPENDENT 

Ukstn Shipments 

Ulcstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total fievenue 

====== 

539 

1,353 

472.7 

166 

18 

24 

66 

33 

307 

====== 

789 

2,142 

316.3 

175 

24 

37 

45 

35 

316 

====== 

889 

2.967 

258.7 

159 

21 

47 

45 

41 

312 

====== 

925 

3,773 

232.4 

144 

19 

53 

47 

48 

311 

====== 

926 

4,510 

209.9 

126 

18 

56 

46 

54 

300 

==-=== 

916 

5,200 

197.1 

113 

16 

58 

47 

59 

294 

====== 

893 

5,833 

188.9 

101 

15 

59 

49 

64 

287 

====== 

2.5% 

22.2X 

-9.8% 

-10.4% 

-8.9% 

9.5% 

1.7% 

12.8% 

-1.9% 

1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

46.5% 

58.3% 

33.1% 

5.5% 

36.5% 

53.1% 

32.2% 

6.5% 

3.0% 

12.6% 

38.5% 

-18.2% 

-9.3% 

-14.6% 

25.3% 

1.3% 

16.7% 

-1.2% 

4.0% 

27.2% 

-10.2% 

-9.3% 

-6.6% 

13.2% 

2.TO 

17.6% 

-.5% 

.1% 

19.5% 

-9.6% 

-12.5% 

•9.5% 

6.3% 

-.5% 

12.5% 

-3.4% 

-1.1% 

15.3% 

•6.1% 

•10.6% 

-7.1% 

3.1% 

2.1% 

9.TO 

-2.2% 

•2.5% 

12.2% 

•4.2% 

•10.5% 

•6.5% 

1.4% 

2.8% 

7. TO 

-2.1% 

UORLDUIDE PERSONAL CWPUTER 

Ukstn Shiptnents 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

10,156 

14,930 

10.5 

45 

45 

44 

2 

3 

136 

14 ,327 

29,258 

9.1 

46 

46 

83 

9 

16 

199 

16,879 

46 ,137 

8.8 

57 

57 

102 

11 

20 

246 

17,685 

63 ,360 

8.3 

59 

59 

113 

12 

26 

269 

17,730 

79,823 

7.7 

57 

57 

120 

12 

32 

277 

17,599 

95 .027 

7.1 

53 

53 

122 

12 

37 

277 

17,423 

108,649 

6.7 

49 

49 

124 

13 

41 

276 

4.0% 

30.0% 

•5.9% 

1.6% 

1.6% 

8.3% 

7.5% 

21.2% 

6.8% 

41.1% 

96.0% 

-13.3% 

.8% 

.8% 

87.1% 

290.3% 

441.4% 

45.6% 

17.8% 

57.TO 

•3.3% 

24.4% 

24.4% 

22.9% 

25.5% 

24.4% 

23.8% 

4.8% 

37.3% 

•5.TO 

3.TO 

3.TO 

11.2% 

8.2% 

32.4% 

9.3% 

.3% 

26.0% 

-7.2% 

-3.4% 

-3.4% 

5.5% 

3.1% 

22.TO 

3.2% 

-.TO 

19.0% 

-7.8% 

•7.1% 

•7.1% 

2.4% 

.4% 

15.9% 

-.0% 

•1.0% 

14.3% 

•5.6% 

•6.3% 

•6.3% 

1.0% 

2.2% 

11.6% 

-.3% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

NORTH AMERICA ALL PLATFORMS 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

11 
20 

,749 

,364 

36.5 

167 
87 
140 
76 
41 
511 

14,288 

34,652 

25.4 

169 
85 
134 
56 
54 
500 

15,407 

50,024 

20.4 

151 
74 
167 
50 
65 
506 

16,042 

65,684 

17.6 

137 
67 
192 
50 
76 
523 

16,515 

80,825 

15.5 

123 
63 
209 
50 
86 
532 

16,897 

95,249 

14.3 

113 
61 
219 
51 
95 
539 

17,299 

108,710 

13.3 

106 
59 
224 
54 
103 
546 

3.9X 

25.7% 

-12.U 
•9.0% 

-7.1% 

10.8% 

-.7% 

13.7% 

1.8% 

21.6% 

70.2% 

30.4% 

1.5% 

•2.2% 

-4.0% 

26.3% 

32.6% 

-2.3% 

7.8% 

44.4% 

-19.9% 

•10.8% 

-13.6% 

24.2% 

-11.0% 

19.4% 

1.4% 

4.1% 

31.3% 

-13.7% 

-9.1% 

-8.7% 

15.0% 

.0% 
17.5% 

3.2% 

3.0% 

23.1% 

-11.7% 

-10.3% 

-6.2% 

9.1% 

-.1% 

12.9% 

1.7% 

2.3% 

17.8% 

-8.0% 

-8.2% 

-4.1% 

4.7% 

2.9% 

10.4% 

1.4% 

2.4% 

14.1% 

-6.5% 

-6.5% 

-2.6% 

2.1% 

5.4% 

8.5% 

1.2% 

NORTH AMERICA TECHNICAL WORKSTATION 

Wkstn shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

3,639 

8,030 

56.5 

45 
45 
94 
31 
20 
234 

4,047 

12,076 

39.8 

49 
49 
66 
22 
27 
213 

4,478 

16,554 

30.4 

43 
43 
75 
21 
33 
215 

4,930 

21,485 

24.6 

40 
40 
88 
21 
38 
227 

5,404 

26,459 

20.9 

38 
38 
98 
21 
43 
239 

5,897 

31,562 

18.4 

37 
37 
103 
22 
47 
248 

6,408 

36,708 

16.6 

37 
37 
106 
24 
52 
255 

9.6% 

24.9% 

-16.0% 

-5.6% 

-5.6% 

10.1% 

^.n 
13.8% 

3.n 

11.2% 

50.4% 

-29.6% 

9.2% 

9.2% 

-30.2% 

-28.0% 

36.6% 

-9.2% 

10.6% 

37.1% 

-23.6% 

-11.4% 

-11.4% 

14.2% 

-5.2% 

20.9% 

1.2% 

10.1% 

29.8% 

-19.1% 

-7.0% 

-7.0% 

17.0% 

-1.8% 

16.9% 

5.5% 

9.6% 

23.2% 

•15.0% 

-4.6% 

•4.6% 

11.3% 

2.3% 

12.6% 

5.0% 

9.1% 

19.3% 

-12.0% 

-2.9% 

-2.9% 

5.9% 

5.5% 

10.3% 

3.8% 

a.n 
16.3% 

-9.8% 

-1.7% 

-1.7% 

2.6% 

7.9% 

8.5% 

2.9% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

NORTH AMERICA HOST-DEPENDENT 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

2A4 
722 

580.4 

88 
8 
16 
44 
19 
175 

411 
1,133 

340.2 

96 
12 
24 
31 
20 
183 

485 
1,584 

265.9 

89 
12 
34 
25 
23 
183 

504 
2,025 

239.7 

81 
11 
38 
26 
27 
184 

504 
2,427 

213.7 

70 
10 
41 
26 
31 
177 

499 
2,805 

197.5 

62 
9 
42 
26 
34 
172 

494 
3,159 

187,0 

55 
8 
43 
27 
37 
170 

3.8% 

22.8% 

-11.3% 

-10.4% 

-6.4% 

12.2% 

-3.3% 

12.8% 

-1.5% 

1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

68.2% 

56.9% 

41.4% 

9.2% 

47.0% 

50.2% 

28.9% 

4.3% 

4.5% 

18.0% 

39.8% 

•21.8% 

•7.1% 

-.1% 

39.2% 

-19.3% 

15.8% 

-.1% 

4.0% 

27.8% 

-9.9% 

-8.9% 

-6.2% 

14.1% 

3.1% 

17. A 
.5% 

.0% 
19.9% 

-10.8% 

-13.7% 

-10.8% 

6.6% 

-1.9% 

12.5% 

-3.7% 

-1.0% 

15.6% 

•7.6% 

-11.9% 

-8.6% 

3.3% 

.7% 
9.9% 

-2.6% 

-1.0% 

12.6% 

-5.3% 

-10.2% 

-6.2% 

1.6% 

3.1% 

8.2% 

-1.5% 

NORTH AMERICA PERSONAL COMPUTER 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

7,866 

11,613 

10.4 

35 
35 
30 
1 
2 

102 

9,830 

21,442 

6.3 
25 
25 
44 

3 
7 

104 

10,444 

31 .886 
4.7 
19 
19 
58 
4 
9 

108 

10.607 

42 .175 
3.8 
16 
16 
66 
3 
11 
112 

10.607 

51 ,939 
3.4 
15 
15 
71 
3 
12 
116 

10 ,501 
60,882 

3.2 
14 
14 
73 
3 
14 
119 

10.396 

68.843 

3.2 
14 
14 
75 
4 
15 
121 

1.1% 

26.3% 

-12.7% 

-10.9% 

-10.9% 

11.0% 

6.0% 

15.6% 

3.1% 

25.0% 

84.6% 

-39.4% 

-28.2% 

-28.2% 

50.1% 

98.5% 

262.9% 

2.0% 

6.2% 

48.7% 

-25.4% 

-24.1% 

-24.1% 

30.9% 

38.1% 

23.3% 

4.3% 

1.6% 

32.3% 

-19.1% 

-14.3% 

-14.3% 

12.9% 

-10.8% 

18.9% 

3.2% 

.0% 
23.2% 

-10.5% 

-7.1% 

-7.1% 

7.6% 

-.9% 

15.0% 

3.8% 

-1.0% 

17.2% 

-5.9% 

-4.3% 

-4.3% 

3.9% 

3.4% 

11.8% 

2.6% 

-1.0% 

13.1% 

.0% 
-2.7% 

-2.7% 

1.8% 

6.2% 

9.3% 

1.TO 

Uorkstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

BiROPE ALL PLATFORMS 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

WorkstatioID Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

2.922 

4,514 

52.5 

69 

28 

45 

24 

16 

183 

4,277 

8,791 

34.5 

64 

34 

62 

20 

25 

204 

5.204 

13.980 

24.4 

54 

34 

74 

20 

28 

209 

5.784 

19.671 

19.3 

48 

31 

90 

19 

34 

222 

6.301 

25.557 

16.1 

43 

29 

104 

19 

40 

235 

6.757 

31,531 

14.2 

40 

28 

112 

20 

45 

245 

7,167 

37,428 

12.9 

38 

27 

* 117 

21 

50 

252 

10.9% 

33.6% 

-17.9% 

-9.9% 

-4.5% 

13.5% 

1.3% 

14.9% 

4.3% 

46.4% 

94.7% 

34.2% 

-7.2% 

19.8% 

36.4% 

17.4% 

53.7% 

11.9% 

21.7% 

59.0% 

-29.5% 

-15.9% 

-.1% 

18.9% 

-.1% 

11.6% 

2.2% 

11.2% 

40.7% 

-20.8% 

-11.3% 

•8.6% 

22.5% 

-2.4% 

22.7% 

6.4% 

8.9% 

29.9% 

-16.4% 

•9.3% 

•5.8% 

15.0% 

.3% 

16.6% 

5.9% 

7.2% 

23.4% 

•12.0% 

-6.9% 

-4.3% 

8.2% 

3.3% 

13.2% 

4.3% 

6.1% 

18.7% 

•9.4% 

•5.6% 

-3.5% 

4.0% 

5.3% 

10.6% 

2.9% 

EUROPE TECKtIICAL WORKSTATION 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1.059 

1.890 

66.4 

16 

16 

30 

11 

7 

79 

1.930 

3,819 

41.2 

23 

23 

34 

11 

13 

106 

2.702 

6,521 

28.7 

25 

25 

45 

12 

17 

123 

3.242 

9.763 

21.7 

23 

23 

58 

12 

22 

138 

3,761 

13,329 

17.5 

22 

22 

69 

12 

26 

153 

4,242 

17.171 

14.8 

22 

22 

71 
13 

31 

163 

U.bTl 
21.161 

12.9 

21 

21 

81 

14 

34 

170 

19.4% 

40.8% 

•20.7% 

•2.1% 

•2.1% 

18.5% 

3.9% 

20.8% 

10.0% 

82.3% 

102.1% 

•38.0% 

45.5% 

45.5% 

16.6% 

6.4% 

95.9% 

33.8% 

40.0% 

70. A 

•30.3% 

6.2% 

6.2% 

29.5% 

6.1% 

25.5% 

16.3% 

20.0% 

49.7% 

-24.4% 

•5.4% 

•5.4% 

29.8% 

-.1% 

29.9% 

12.8% 

16.0% 

36.5% 

-19.4% 

-4.2% 

-4.2% 

19.8% 

2.8% 

20.8% 

10.4% 

12.8% 

26.8% 

-15.4% 

-3.6% 

-3.6% 

10.6% 

4.8% 

15.9% 

6.9% 

10.2% 

23.2% 

-12.8% 

•3.3% 

-3.3% 

5.1% 

6.2% 

12.5% 

4.4% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

EUROPE HOST-DEPEHOEHT 

Wkstn Shipments 

Wkstn Installed Sase 

Average Price Per Seat-

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

171 

341 

386.9 

46 

5 

6 

13 

9 

79 

149 

490 

304.9 

35 

5 

8 

6 

7 

60 

140 

615 

238.0 

23 

3 

10 

7 

7 

50 

136 

726 

213.5 

19 

3 

11 

6 

8 

47 

133 

824 

189.8 

16 

2 

12 

6 

8 

45 

132 

915 

175.2 

14 

2 

12 

6 

9 

44 

. 132 

1,001 

165.5 

13 

2 

13 

6 

9 

43 

-2.4% 

15.3% 

-11.5% 

-17.7% 

-15.5% 

10.5% 

1.5% 

5.2% 

•6.4% 

12.5% 

43.8% 

21.2% 

24.8% 

16.5% 

24.8% 

54.4% 

20.9% 

24.8% 

-6.2% 

25.6% 

-22.0% 

•33.7% 

-34.4% 

31.9% 

12.3% 

.3% 

-16.9% 

-3.1% 

18.0% 

•10.3% 

•15.6% 

-13.0% 

12.4% 

-4.4% 

8.8% 

-4.8% 

-1.6% 

13.4% 

-11.1% 

-15.3% 

-12.6% 

6.2% 

-3.7% 

6.4% 

-5.0% 

-.8% 

11.1% 

-7.7% 

-11.9% 

-8.3% 

3.0% 

.5% 

5.5% 

-2.9% 

-.4% 

9.4% 

-5.5% 

-9.8% 

•5.7% 

1.5% 

3.6% 

5.0% 

•1.6% 

EUROPE PERSONAL COHPtFTJEIt 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

SoftMare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1,693 

2,284 

10.1 

7 

7 

10 

0 

1 

24 

2,197 

4,481 

10.3 

6 

6 

20 

3 

5 

39 

2,362 

6,843 

'6.7 

6 

6 

19 

1 

4 

36 

2,407 

9,181 

5.0 

5 

5 

21 

1 

5 

37 

2.407 

11,404 

4.4 

4 

4 

22 

1 

6 

38 

2,382 

13,445 

4.1 

4 

4 

23 

1 

6 

39 

2,359 

15,266 

4.0 

4 

4 

24 

1 

7 

39 

1.4% 

27.8% 

-17.2% 

-7.6% 

-7.6% 

3.5% 

-16.9% 

7.4% 

.1% 

29.8% 

96.2% 

2.0% 

-11.9% 

-11.9% 

103.6% 

504. T/i 

662.3% 

60.5% 

7.5% 

52.7% 

-35.0% 

1.3% 

1.3% 

-4.3% 

-54.6% 

-11.4% 

-6.n 

1.9% 

34.2% 

-25.4% 

•19.4% 

•19.4% 

10.6% 

-15.3% 

17.2% 

.5% 

.0% 

24.2% 

-12.0% 

-9.7% 

-9.7% 

6.7% 

•4.0% 

13.9% 

3.0% 

-1.0% 

17.9% 

•6.8% 

•s.n 
•5.n 
3.4% 

2.1% 

11.1% 

2.4% 

-1.0% 

13.5% 

-2.4% 

-3.1% 

-3.1% 

1.6% 

5.1% 

8.8% 

1.8% 

Workstations in actual units, Revenue in millions of dollars. Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 

FAR EAST ALL PLATFORMS 

UIcstn Shipments 
Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

1,274 

2,184 

72.5 

43 
18 
24 
15 
9 

105 

1986 

====== 

3,534 

5,719 

44.4 

62 
39 
46 
19 
17 
184 

1987 

====== 

6,243 

11,950 

37.7 

99 
68 
54 
32 
28 
282 

1988 

====== 

7,681 

19,536 

34.7 

112 
83 
60 
39 
41 
335 

1989 

====== 

8,654 

27,775 

32.4 

117 
90 
61 
46 
54 
369 

1990 
====== 

9,632 

36.554 

29.9 

119 
93 
61 
53 
68 
394 

1991 

====== 

10,559 

45,639 

27.7 

118 
95 
59 
60 
81 
414 

86-91 

CAGR 

====== 

24.5X 

51.5X 

-9.0X 

13.6X 

19.4X 

5.3X 

25.3% 

37.2X 

17.6% 

1986 

====== 

177.5X 

161.8X 

-38.8X 

46.3X 

119.5X 

92.2X 

30.9% 

93.4% 

75.7% 

1987 
====== 

76.6X 

109.0X 

-15.1% 

59.2X 

74.3% 

18.6X 

63.5X 

67.0% 

53.5% 

1988 

====== 

23.0% 

63.5% 

-7.9% 

12.9% 

21.1% 

9.8% 

23.6% 

47.2% 

18.9% 

1989 

====== 

12.7% 

42.2% 

-6.6% 

4.3X 

8.8X 

2.8X 

17.1X 

32.8X 

10.1X 

1990 

====== 

11.3X 

31.6X 

-8.0X 

1.4X 

3.7X 

-.7% 

15.2X 

24.6X 

6.8% 

1991 
====== 

9.6% 

24.9% 

-7.4% 

-.4% 

2.1% 

-2.5X 

13.2X 

19.2% 

5.1% 

FAR EAST TECHNICAL WORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

630 
1,078 

68.2 

10 
10 
17 
7 
4 
48 

1,150 

2,228 

57.1 

18 
18 
22 
10 
7 
76 

2,071 

4,298 

48.7 

32 
32 
28 
16 
14 
121 

2.899 

7.197 

42.3 

41 
41 
32 
21 
21 
155 

3,826 

10,880 

37.3 

49 
49 
34 
27 
29 
187 

4,806 

15,360 

33.3 

55 
55 
34 
33 
39 
216 

5,790 

20,536 

30.1 

60 
60 
33 
39 
48 
241 

38.2X 

55.9X 

-12.OX 

27. IX 

27. IX 

8.4X 

30.4X 

46.IX 

25.9% 

82.7X 

106.8% 

-16.3% 

79.7% 

79.7% 

32.2X 

56.8X 

79.7% 

59.5% 

80.0% 

92.9% 

-14.7% 

77.3% 

77.3% 

26.3% 

49.3% 

88.1% 

59. TO 

40.0% 

67.4% 

-13.1% 

26.6% 

26.6% 

13.3X 

33. TO 

54.6X 

27.6% 

32.0% 

51.2% 

-11.8% 

19.2% 

19.2% 

6.5% 

28.0% 

39.9% 

20.6% 

25.6X 

41.2X 

-10.TO 

13.5X 

13.5X 

1.0X 

23.4X 

31.2% 

15.5% 

20.5% 

33.TO 

-9.6% 

9.1% 

9.1X 

-2.6X 

19.8% 

24.9% 

11.TO 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

FAR EAST HOST-DEPENDENT 

wkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

115 
231 

367.5 

29 
4 
2 
8 
4 
47 

180 
410 

257.2 

30 
7 
5 
6 
6 
53 

205 
603 

251.8 

36 
5 
2 
10 
8 
61 

219 
798 

230.9 

34 
5 
3 
11 
10 
62 

219 
977 

219.6 

31 
4 
3 
11 
11 
61 

217 
1,145 

216.9 

29 
4 
3 
12 
12 
61 

206 
1,294 

216.5 

27 
4 
3 
13 
13 
60 

2.8% 

25.8% 

-3.4% 

-2.1% 

-9.4% 

-14.1% 

18.4% 

18.5% 

2.4% 

56.6% 

77.9% 

'30.0% 

2.9% 

60.2% 

158.2% 

-28.9% 

33.3% 

12.3% 

14.0% 

46.9% 

-2.1% 

19.7% 

-29.4% 

-55.5% 

83.5% 

37.7% 

14.6% 

7.0% 

32.4% 

-8.3% 

-4.7% 

-1.9% 

5.0% 

7.9% 

22.8% 

1.6% 

.0% 
22.5% 

-4.9% 

-7.9% 

-4.8% 

.8% 
4.7% 

15.1% 

-1.5% 

-1.0% 

17.2% 

-1.2% 

-5.8% 

-2.1% 

.8% 
7.6% 

11.2% 

.4% 

-5.0% 

13.0% 

-.2% 

-9.2% 

-5.2% 

-1.6% 

4.3% 

8.1% 

-2.3% 

FAR EAST PERSONAL COMPUTER 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

529 
876 
13.7 

4 
4 
5 
0 
0 
10 

2,204 

3,081 

20.5 

15 
15 
18 
4 
4 
55 

3,968 

7,048 

20.9 

32 
32 
24 
6 
6 

100 

4,563 

11,541 

20.5 

38 
38 
25 
8 
10 
118 

4.609 

15,919 

19.5 

37 
37 
25 
8 
14 
121 

4.609 

20.050 

17.5 

34 
34 
24 
8 
17 
117 

4,562 

23.810 

16.1 

31 
31 
24 
8 
19 
113 

15.7% 

50.5% 

-4.7% 

16.6% 

16.6% 

5.3% 

17.6% 

39.1% 

15.n 

316.4% 

251.5% 

49.6% 

294.0% 

294.0% 

265.8% 

630.6% 

1255.6% 

461.5% 

80.0% 

128.8% 

2.0% 

117.5% 

117.5% 

31.0% 

73.5% 

71.0% 

82.5% 

15.0% 

63. TO 

-1.9% 

18.8% 

18.8% 

6.2% 

24.0% 

62.1% 

18.8% 

1.0% 

37.9% 

-4.9% 

-1.0% 

-1.0% 

-1.6% 

5.6% 

35.1% 

2.4% 

.0% 
26.0% 

-10.3% 

-8.4% 

-8.4% 

-3.2% 

-1.0% 

21.5% 

-3.4% 

-1.0% 

18.8% 

-8.0% 

•8.2% 

-8.2% 

-2.5% 

.1% 
14.5% 

-3.2% 

Workstations in actual units, Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

REST OF WORLD ALL PLATFORMS 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

188 
344 

43.7 

5 
2 
0 
2 
1 
9 

469 
813 
58.9 

19 
6 
1 
2 
4 
32 

746 
1.556 

42.7 

16 
6 
5 
6 
5 
39 

987 
2,533 

35.7 

17 
8 
8 
7 
8 
48 

1,251 

3.726 

31.8 

18 
10 
12 
8 
11 
59 

1,523 

5.132 

28.9 

18 
12 
17 
10 
14 
71 

1,792 

6.715 

26.9 

19 
14 
20 
11 
17 
82 

30.8X 

52.6% 

-14.5% 

-.1% 

19.7% 

80.4% 

38.5% 

37.1% 

20.8% 

149.2% 

136.1% 

34.8% 

307.0% 

236.8% 

477.8% 

37.4% 

271.1% 

246.8% 

59.3% 

91.4% 

-27.5% 

-15.5% 

11.8% 

425.0% 

147.8% 

48.3% 

22.5% 

32.3% 

62.8% 

-16.2% 

2.8% 

28.0% 

50.9% 

19.1% 

47.4% 

22.1% 

26.7% 

47.1% 

-11.1% 

5.8% 

24.5% 

49.8% 

21.6% 

37.1% 

24.0% 

21.8% 

37.7% 

-8.9% 

4.9% 

19.5% 

34.4% 

20.0% 

29.8% 

20.3% 

17.6% 

30.8% 

-7.1% 

3.4% 

15.3% 

19. TO 

18.1% 

24.6% 

15.4% 

REST OF WORLD TECHNICAL WORKSTATION 

Wkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

110 
127 

28.8 

1 
1 
0 
1 
0 
4 

323 
450 
27.2 

4 
4 
1 
0 
1 
10 

581 
1,031 

26.0 

5 
5 
4 
2 
2 
18 

814 
1,845 

25.1 

7 
7 
6 
3 
4 
28 

1,074 

2,883 

24.4 

9 
9 
10 
5 
6 
39 

1,349 

4,145 

23.8 

11 
11 
14 
7 
9 
52 

1,626 

5,605 

23.4 

13 
13 
17 
9 
12 
64 

38.2% 

65.6% 

-3.0% 

26.6% 

26.6% 

102.5% 

87.3% 

58.5% 

44.5% 

193.9% 

254.1% 

-5.6% 

224.2% 

224.2% 

363.6% 

-33.9% 

212.8% 

187.0% 

80.0% 

129.2% 

•4.4% 

19.7% 

19. TO 

686.3% 

527.0% 

97.5% 

80.2% 

40.0% 

78.9% 

-3.5% 

40. TO 

40.TO 

58.6% 

48. TO 

75.5% 

50.2% 

32.0% 

56.2% 

-2.8% 

31.5% 

31.5% 

59.3% 

40.9% 

53.2% 

42.4% 

25.6% 

43.8% 

-2.5% 

24.2% 

24.2% 

40.1% 

35.0% 

41.4% 

32.5% 

20.5% 

35.2% 

-1.TO 

18.5% 

18.5% 

22.4% 

30.2% 

33.3% 

23.6% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

REST Of WORLD HOST-DEPEHDEMT 

Wicstn Shipments 

bfkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstatton Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

9 

59 

509.7 

3 

0 

0 

1 

1 

5 

50 

109 

367.2 

15 

2 

0 

2 

2 

21 

60 

165 

272.2 

11 

1 

1 

3 

3 

19 

66 

225 

220.2 

10 

1 

1 

3 

4 

18 

69 

282 

191.0 

9 

1 

1 

3 

4 

18 

67 

335 

173.2 

7 

1 

1 

3 

5 

17 

61 

379 

161.8 

6 

1 

1 

3 

5 

15 

4.OX 

28.3% 

-15.1% 

-17.0% 

-10.1% 

42.7% 

8.6% 

16.8% 

-5.8% 

438.5% 

83.9% 

-27.9% 

351.8% 

400.0% 

85.7% 

74.8% 

300.0% 

291.3% 

20.0% 

51.8% 

-25.9% 

-24.8% 

-2.7% 

376.9% 

71.1% 

21.6% 

•6.n 

10.0% 

35.7% 

-19.1% 

-13.5% 

-11.0% 

11.3% 

•2.2% 

24.5% 

-5.0% 

5.0% 

25.7% 

•13.3% 

-12.0% 

-8.5% 

8.7% 

.3% 

18.2% 

•3.1% 

•2.5% 

18.8% 

•9.3% 

•14.9% 

•11.8% 

4.0% 

-2.9% 

12.5% 

-5.3% 

-10.0% 

13.0% 

-6.6% 

•19.4% 

•16.2% 

•1.3% 

-7.5% 

8.1% 

-8.6% 

REST OF UOfiLD PERSONAL ^SiPUTER 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

69 

158 

4.9 

0 

0 

0 

0 

0 

0 

96 

254 

5.4 

0 

0 

0 

0 

0 

1 

105 

359 

4.3 

0 

0 

1 

0 

0 

1 

108 

463 

3.9 

0 

0 

1 

0 

0 

2 

108 

561 

3.7 

0 

0 

1 

0 

0 

2 

107 

651 

3.6 

0 

0 

2 

0 

0 

2 

106 

731 

3.6 

0 

0 

2 

0 

0 

2 

2.0% 

23.6% 

-7.8% 

-7.8% 

-7.8% 

33. A 

ERR 

25.9% 

19.0% 

39.0% 

60.7% 

10.2% 

41.2% 

41.2% 

ERR 

ERR 

ERR 

179.4% 

9.8% 

41.4% 

-20.4% 

-29.2% 

•29.2% 

107.5% 

ERR 

63.3% 

38.9% 

2.4% 

29.0% 

•9.3% 

.0% 

.0% 

43.4% 

.0% 

18.2% 

28.0% 

.0% 

21.3% 

•5.1% 

.0% 

.0% 

22.n 
33.3% 

23.1% 

17.8% 

•1.0% 

16.0% 

-2.n. 
•5.9% 

•5.9% 

11.0% 

.0% 

12.5% 

8.5% 

•1.0% 

12.2% 

.0% 

.0% 

.0% 

5.6% 

.0% 

5.6% 

5.1% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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WORLDUIDE ALL PLATFORMS 

Ukstn Stiipments 

Ulcstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorl(Station Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

2,163 

7,506 

87.9 

61 
50 
71 
26 
32 
240 

1986 
====== 

2,517 

10,023 

79.4 

86 
47 
89 
23 
36 
281 

1987 

====== 

2,948 

12,557 

64.1 

82 
47 
136 
24 
44 
333 

1988 
====== 

3.303 

15,300 

54.4 

82 
45 
188 
25 
51 
390 

1989 
====== 

3.541 

18.116 

46.7 

79 
42 
224 
24 
57 
426 

1990 
====== 

3.688 

20.887 

40.2 

75 
36 
253 
22 
62 
449 

1991 

====== 

3.778 

23.517 

35.0 

71 
31 
277 
21 
65 
465 

86-91 

CAGR 

====== 

8.5X 

18.6X 

-15.U 
-3.8% 

-8.2X 

25.5X 

-2.IX 

12.9X 

10.6X 

1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

16.3X 

33.5X 

•9.7X 

40.1X 

•6.0X 

25.5X 

11.4% 

10.5X 

16.7X 

17.1X 

25.3X 

-19.2% 

•4.2X 

-.A 
52.4X 

4.8X 

24.2% 

18.7% 

12.0% 

21.8% 

-15.IX 

-.9% 

-2.6X 

38.1% 

2.3% 

16.1% 

17.3% 

7.2% 

18.4X 

-14.2X 

-3.3X 

•8.2X 

19.6% 

-2.9% 

11.6% 

9.1% 

4.2% 

15.3% 

-13.8X 

-5.OX 

-12.9X 

12.9X 

-6.5X 

8.1% 

5.3X 

2.4X 

12.6X 

-13.0% 

-5.6% 

-15.6% 

9.5% 

-7.7% 

5.2% 

3.5% 

WORLDWIDE TECHNICAL WORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1.164 

1.689 

75.4 

19 
19 
41 
13 
13 
105 

1,603 

3,292 

61.8 

26 
25 
65 
13 
20 
148 

2,042 

5.235 

52.3 

30 
30 
108 
15 
23 
207 

2,380 

7,459 

44.3 

33 
33 
155 
16 
30 
267 

2,616 

9,777 

37.2 

32 
32 
187 
16 
36 
303 

2.773 

12.159 

30.7 

29 
29 
213 
14 
41 
327 

2,889 

14,440 

25.5 

26 
26 
234 
13 
45 
344 

12.5% 

34.4% 

-16.2% 

.4% 

.5% 
29.3% 

.5% 
18.2% 

18.4% 

37.7% 

94.9X 

18.0X 

33.8% 

33.1% 

56.7% 

-3.0% 

56.9% 

40.9% 

27.3% 

59.0% 

-15.4% 

19.5% 

20.1% 

67.1% 

19.8% 

17.0% 

40.1% 

16.6% 

42.5% 

-15.3X 

6.9% 

6.9% 

43.7% 

6.9% 

31.3% 

28.8% 

9.9% 

31.1% 

-16.0X 

-2.4% 

-2.4% 

20.7% 

-2.3% 

20.5% 

13.7% 

6.0% 

24.4% 

-17.5% 

-8.5% 

-8.5% 

13.4% 

-8.5% 

14.1% 

i.n 

4.2% 

18.8% 

-16.9% 

-10.6% 

-10.6% 

9.9% 

-10.6% 

9.1% 

5.2X 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

WORLDWIDE HOST-DEPENDENT 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

831 

5.649 

120.6 

42 

30 

29 

13 

20 

133 

657 

6,306 

151.1 

60 

21 

24 

10 

16 

131 

595 

6.585 

136.4 

51 

16 

28 

9 

21 

124 

564 

6,754 

129.4 

48 

12 

32 

8 

21 

122 

548 

6.897 

121.9 

47 

9 

37 

8 

21 

121 

539 

6.952 

114.9 

45 

7 

41 

6 

20 

121 

531 

6.997 

108.3 

44 

4 

44 

8 

20 

119 

-4.2% 

2.1% 

-6.5% 

-5.8% 

-27.8% 

12.5% 

•5.8% 

4.3% 

•1.9% 

21.0% 

11.6% 

25.3% 

43.5% 

30.9% 

15.8% 

19.1% 

18.8% 

-1.4% 

-9.5% 

4.4% 

•9.7% 

•14.2% 

-25.5% 

13.8% 

•14.2% 

32.8% 

•5.2% 

•5.1% 

2.6% 

•5.2% 

•5.5% 

-21.2% 

16.3% 

•5.5% 

•.5% 

-1.8% 

-2.9% 

2.1% 

-5.8% 

-3.9% 

-23.9% 

14.0% 

-4.1% 

-1.3% 

-.8% 

-1.6% 

.8% 

-5.8% 

-2.6% 

-28.7% 

10.7% 

-2.6% 

-2.6% 

-.6% 

-1.3% 

.6% 

•5.8% 

•2.4% 

•38.3% 

7.9% 

•2.2% 

•2.re 

•1.0% 

WORLDWIDE PERSONAL COMPUTER 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

168 

168 

13.4 

1 

1 

1 

0 

0 

2 

257 

424 

5.3 

1 

1 

0 

0 

D 

2 

312 

736 

3.9 

1 

1 

0 

0 

0 

1 

359 

1,087 

3.4 

1 

1 

0 

0 

0 

1 

377 

1,442 

3.2 

1 

1 

0 

0 

0 

1 

377 

1,776 

3.1 

1 

1 

0 

0 

0 

1 

358 

2,080 

3.1 

1 

1 

0 

0 

0 

1 

6.9% 

37.4% 

•10.2% 

•4.1% 

-4.1% 

•11.1% 

ERR 

55.2% 

•l.re 

52.9% 

152.9% 

-60.4% 

8.5% 

3.2% 

•79.8% 

•100.0% 

•80.0% 

•37.0% 

21.6% 

73.5% 

•26.4% 

•10.9% 

•10.9% 

•27.8% 

ERR 

300.0% 

-6.7% 

15.0% 

1*7.n 
•12.8% 

.0% 

.0% 

7.7% 

.0% 

37.5% 

2.9% 

5.0% 

32.6% 

-5.9% 

-1.8% 

-1.8% 

.0% 

.0% 

27.3% 
1.4% 

.0% 

23.1% 

•3.1% 

.0% 

.0% 

-14.3% 

.0% 

21.4% 

-.7% 

-5.0% 

17.1% 

.0% 

-7.1% 

-7.1% 

^^6.n 
•14.3% 

5.9% 

-4.8% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 M991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

NORTH AMERICA ALL PLATFORMS 

UI(Stn Shipnients 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorlcstation Revenue 

Softuare ReveIiue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1,330 

5.284 

86.0 

34 
29 
45 
16 
21 
146 

1,395 

6,678 

75.0 

45 
23 
54 
12 
20 
155 

1.502 

7.898 

58.4 

39 
21 
79 
11 
24 
174 

1,612 

9,145 

48.2 

36 
19 
106 
10 
26 
198 

1.706 

10,406 

40.5 

34 
17 
123 
10 
28 
212 

1,784 

11,645 

34.4 

33 
14 
137 
9 
28 
222 

1,842 

12,832 

29.7 

31 
12 
148 
8 
29 
228 

5.7% 

14.0% 

-16.9X 

-7.3% 

-13.1% 

22.5% 

-7.2% 

7.3% 

8.0% 

4.9% 

26.4% 

12.9% 

32.1% 

19,7% 

18.0% 

25.2% 

•3.6% 

6.0% 

7.7% 

18.3% 

-22.1% 

•14.5% 

-7.5% 

46.5% 

-8.3% 

19.5% 

12.6% 

7.3% 

15.6% 

-17.6% 

-6.1% 

-10.8% 

34.9% 

-5.6% 

7.9% 

13.8% 

5.8% 

13.8% 

•15.9% 

•5.4% 

-12.9% 

16.5% 

-6.5% 

5.3% 

7.0% 

4.5% 

11.9% 

-15.0% 

-5.2% 

-15.4% 

11.2% 

-7.3% 

3.2% 

4.5% 

3.3% 

10.2% 

-13.8% 

-5.1% 

-18.4% 

7.8% 

-8.1% 

1.5% 

2.8% 

NORTH AMERICA TECHNICAL WORKSTATION 

Wkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

791 
1.187 

77.2 

13 
13 
29 
9 
9 
74 

919 
2,106 

57.5 

13 
13 
40 
6 
12 
85 

1,038 

3,081 

46.0 

14 
14 
64 
7 
12 
110 

1,145 

4,133 

36.8 

13 
13 
90 
6 
15 
137 

1,239 

5,207 

29.4 

12 
12 
106 
6 
16 
152 

1.321 

6.319 

23.6 

11 
11 
119 
5 
18 
163 

1.391 

7.394 

18.8 

9 
9 

129 
5 
19 
171 

8.6% 

28.6% 

-20.0% 

-6.9% 

-6.7% 

26.3% 

-6.5% 

9.8% 

15.0% 

16.1% 

77.4% 

25.5% 

.9% 

.1% 
36.4% 

28.1% 

29.4% 

15.0% 

12.9% 

46.3% 

-20.0% 

3.2% 

4.0% 

59.2% 

5.0% 

2.4% 

29.8% 

10.3% 

34.2% 

-20.0% 

-4.6% 

-4.6% 

40.8% 

-4.7% 

20.0% 

24.4% 

8.3% 

26.0% 

-20.1% 

-8.2% 

-8.2% 

18.1% 

-8.2% 

13.0% 

11.3% 

6.6% 

21.4% 

-19.7% 

-10.9% 

-10.9% 

12.0% 

-10.8% 

9.1% 

7.2% 

5.3% 

17.0% 

-20.3% 

-12.9% 

-12.9% 

8.4% 

-12.9% 

5.5% 

4.6% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

NORTH AMERICA HOST-DEPENDENT 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Worlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

480 

4,038 

109.6 

21 

16 

16 

7 

12 

72 

355 

4.393 

143.9 

32 

10 

13 

6 

8 

69 

309 

4,483 

127.3 

25 

8 

15 

4 

12 

64 

289 

4,503 

120.6 

23 

6 

16 

4 

12 

61 

279 

4,512 

114.2 

22 

4 

17 

4 

11 

59 

275 

4.471 

108.3 

22 

3 

18 

4 

10 

58 

273 

4,431 

102.5 

22 

2 

19 

4 

10 

56 

•5.1% 

.2% 

-6.6X 

-7.6% 

-27.2X 

7.5% 

•8.U 

3.1% 

-4.0% 

26.0% 

8.8% 

31.3% 

51.8% 

36.9% 

16.0% 

21.2% 

28.8% 

-3.3% 

•13.0% 

2.0% 

-11.6% 

•22.0% 

-22.9% 

9.5% 

-24.2% 

43.1% 

-8.2% 

•6.5% 

.4% 

-5.2% 

-7.0% 

•22.5% 

9.6% 

•7.0% 

-4.4% 

-4.5% 

-3.3% 

.2% 

-5.3% 

•3.8% 

•23.7% 

8.0% 

-3.8% 

-4.6% 

•2.7% 

-1.6% 

-.9% 

•5.2% 

-2.2% 

-28.4% 

6.1% 

-2.1% 

-5.6% 

-2.4% 

-.8% 

-.9% 

-5.3% 

-1.3% 

-37.5% 

4.4% 

-1.3% 

-5.4% 

-2.3% 

NORTH AMERICA PERSONAL COMPUTER 

Wkstn shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

58 

58 

11.5 

0 

0 

0 

0 

0 

1 

121 

179 

5.5 

0 

0 

0 

0 

0 

1 

156 

334 

4.1 

0 

0 

0 

0 

0 

1 

179 

510 

3.5 

0 

0 

0 

0 

0 

1 

188 

687 

3.3 

0 

0 

0 

0 

0 

1 

188 

854 

3.2 

0 

0 

0 

0 

0 

1 

178 

1,007 

3.1 

0 

0 

0 

0 

0 

1 

8.2% 

41.3% 

-10.8% 

-2.8% 

-2.8% 

•8.5% 

ERR 

55.2% 

-.5% 

107.4% 

207.4% 

-52.2% 

11.1% 

11.1% 

55.6% 

•100.0% 

-50.0% 

7.1% 

29.0% 

87.0% 

-25.5% 

-3.3% 

-3.3% 

-28.6% 

ERR 

300.0% 

.0% 

15.0% 

52.5% 

•14.6% 

.0% 

.0% 

10.0% 

.0% 

25.0% 

2.re 

5.0% 

34.8% 

-5.7% 

-3.4% 

-3.4% 

.0% 

.0% 

40.0% 

1.3% 

.0% 

24.3% 

-3.0% 

.0% 

.0% 

-9.1% 

.0% 

14.3% 

-1.3% 

-5.0% 

17.9% 

-3.1% 

-7.1% 

-7.1% 

•10.0% 

•25.0% 

12.5% 

•5.2% 

Workstations in actual units, Revenue in Inillions of dollars, Price in thousands of dollars 
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EUROPE ALL PLATFORMS 

UIcstn Shipments 

Wkstn Installed Base 

Average Pr ice Per Seat 

CPU Revenue 

WorIcstation Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

381 

742 

97.1 

12 

9 

14 

5 

7 

48 

1986 

====== 

541 

1,283 

61.0 

15 

7 

18 

3 

8 

52 

1987 

====== 

681 

1,918 

47.8 

15 

8 

32 

4 

6 

64 

1988 

====== 

785 

2,630 

39.0 

14 

8 

47 

4 

7 

81 

1989 

====== 

845 

3.362 

32.9 

14 

7 

59 

4 

8 

91 

1990 

====== 

876 

4,084 

28.2 

13 

6 

66 

4 

9 

97 

1991 

====== 

886 

4,759 

24.6 

13 

5 

71 

3 

10 

101 

86-91 

CAGR 

====== 

10.4% 

30.0X 

•16.6X 

-4.1% 

-9.5% 

31.8% 

-.2% 

5.1% 

14.4% 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

41.9% 

72.8% 

37.2% 

25.3% 

20.6% 

28.7% 

36.3% 

3.1% 

7.2% 

25.9% 

49.5% 

-21.7% 

-6.0% 

7.2% 

76.5% 

22.5% 

-21.5% 

24.2% 

15.4% 

37.2% 

-18.3% 

-.8% 

•4.7% 

49.6% 

1.0% 

22.3% 

25.8% 

7.7% 

27.8% 

-15.8% 

-3.5% 

-11.4% 

23.9% 

-4.8% 

14.8% 

13.4% 

3.6% 

21.5% 

-14.2% 

-4.9% 

-16.1% 

12.2% 

-7.9% 

9.7% 

6.4% 

1.2% 

16.5% 

-13.0% 

•5.4% 

-20.1% 

8.5% 

•8.8% 

5.8% 

4.1% 

EUROPE TECHNICAL UORKSTATION 

Ukstn Shiptnents 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

203 

285 

82.3 

4 

4 

8 

3 

2 

20 

337 

622 

45.5 

4 

4 

12 

2 

4 

26 

472 

1,075 

36.4 

5 

5 

24 

2 

3 

40 

566 

1,608 

29.1 

5 

5 

38 

3 

5 

55 

623 

2,167 

23.3 

5 

5 

48 

2 

5 

65 

654 

2.734 

18.6 

4 

4 

54 

2 

6 

70 

670 

3.267 

14.9 

4 

4 

58 

2 

7 

74 

14.7% 

39.4% 

-20.0% 

-2.4% 

-2.4% 

37.3% 

.0% 

11.2% 

23.6% 

65.9% 

118.3% 

-44.7% 

9.9% 

9.9% 

56.7% 

-32.6% 

67.8% 

29.1% 

40.0% 

72.9% 

-20.0% 

22.8% 

22.8% 

100.6% 

38.6% 

•13.6% 

54.9% 

20.0% 

49.7% 

-20.1% 

3.7% 

3.7% 

58. A 

3.7% 

33.4% 

39.6% 

10.0% 

34.7% 

-19.9% 

-6.7% 

-6.7% 

25.9% 

•6.7% 

20.6% 

17.9% 

5.0% 

26.2% 

•20.2% 

•12.2% 

•12.2% 

12.4% 

-12.3% 

13.4% 

8.0% 

2.5% 

19.5% 

•19.9% 

-15.1% 

•15.1% 

8.5% 

-15.0% 

7.9% 

5.0% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

EUROPE HOST-DEPENDENT 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

138 

418 

139.5 

9 

6 

6 

3 

5 

27 

127 

545 

136.2 

11 

3 

6 

2 

4 

26 

120 

638 

124.3 

9 

3 

8 

2 

3 

24 

117 

717 

117.7 

9 

2 

9 

2 

3 

25 

116 

790 

111.6 

9 

2 

11 

2 

3 

26 

115 

850 

105.6 

9 

1 

12 

2 

3 

27 

115 

905 

100.1 

9 

1 

13 

2 

3 

27 

-2.0% 

10.7% 

-6.0% 

-4.8% 

-24.0% 

16.8% 

-.8% 

•4.1% 

1.1% 

-8.4% 

30.3% 

-2.4% 

31.3% 

-42.1% 

5.9% 

-38.3% 

-26.1% 

-6.1% 

•5.0% 

17.1% 

-8.7% 

-16.0% 

-10.8% 

28.6% 

3.2% 

-30.3% 

-5.8% 

-2.5% 

12.4% 

-5.3% 

-3.1% 

-19.1% 

20.7% 

-3.1% 

7.1% 

3.6% 

-1.2% 

10.2% 

-5.2% 

-1.7% 

-22.3% 

16.0% 

•1.9% 

4.8% 

3.6% 

-.6% 

7.6% 

-5.3% 

•1.1% 

•27.6% 

11.6% 

-1.3% 

2.5% 

2.6% 

-.3% 

6.5% 

-5.2% 

-.9% 

-37.4% 

8.3% 

-.7% 

1.4% 

1.7% 

EUROPE PERSONAL COKPUtEft: 

Ukstn Shipments 

Ukstn Installed BasA 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revemie 

40 

40 

25.1 

0 

0 

1 

0 

0 

1 

77 

116 

5.3 

0 

0 

0 

0 

0 

0 

88 

205 

4.0 

0 

0 

0 

0 

0 

0 

102 

305 

3.4 

0 

0 

0 

0 

0 

0 

107 

405 

3.3 

0 

0 

0 

0 

0 

0 

107 

500 

3.2 

0 

0 

0 

0 

0 

0 

102 

587 

3.2 

0 

0 

0 

0 

0 

0 

5.7% 

38.2% 

-9.6% 

-4.6% 

-4.6% 

-24.2% 

ERR 

38.0% 

-2.4% 

94.8% 

194.8% 

-78.9% 

58.3% 

58.3% 

-94.3% 

•100.0% 

-87.5% 

-59.8% 

15.0% 

76.0% 

-24.5% 

-15.8% 

•15.8% 

•50.0% 

ERR 

100.0% 

-11.6% 

15.0% 

48.7% 

•15.0% 

.0% 

.0% 

.0% 

.0% 

50.0% 

2.6% 

5.0% 

33.1% 

-2.9% 

.0% 

.0% 

.0% 

.0% 

33.3% 

2.6% 

.0% 

23.4% 

-3.0% 

.0% 

.0% 

.0% 

.0% 

25.0% 

.0% 

-5.0% 

17.3% 

.0% 

-6.3% 

-6.3% 

-50.0% 

.0% 

.0% 

-5.0% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

FAR EAST ALL PLATFORMS 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Reveiuie 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

====== 

406 

646 

87.1 

13 

11 

11 

4 

3 

42 

====== 

474 

1,121 

111.4 

19 

14 

17 

7 

6 

63 

====== 

599 

1,679 

95,7 

23 

15 

23 

7 

11 

80 

====== 

700 

2,313 

85.1 

25 

16 

32 

8 

14 

95 

====== 

761 

2.973 

75.4 

25 

16 

39 

9 

18 

106 

====== 

793 

3,627 

65.7 

24 

14 

47 

8 

20 

114 

====== 

819 

4,256 

57.7 

23 

13 

55 

8 

22 

120 

====== 

11.5% 

30.6X 

-12.3% 

3.0% 

'2.2% 

26.7% 

2.9% 

29.1% 

13.7% 

1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

16.9% 

73.4% 

27.9% 

45.4% 

33.0% 

53.2% 

67.7% 

112.0% 

50.9% 

26.3% 

49.8% 

-14.0% 

19.0% 

2.3% 

39.7% 

12.5% 

74.5% 

25.5% 

16.8% 

37.8% 

-11.1% 

6.1% 

9.5% 

35.1% 

12.9% 

32.7% 

19.5% 

8.7% 

28.5% 

-11.5% 

.4% 

•1.3% 

23.8% 

2.1% 

22.1% 

11.4% 

4.3% 

22.0% 

-12.8% 

•4.1% 

-9.0% 

20.1% 

•5.1% 

15.1% 

7.2% 

3.2% 

17.3% 

-12.1% 

•4.7% 

-11.0% 

16.6% 

•6.1% 

10.2% 

5.9% 

FAR EAST TECHNICAL WORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

142 

189 

58.6 

2 

2 

4 

1 

1 

10 

278 

467 

101.8 

7 

7 

12 

4 

3 

34 

411 

864 

91.6 

11 

11 

19 

5 

7 

53 

509 

1,347 

82.5 

13 

13 

26 

6 

10 

68 

570 

1,863 

72.2 

13 

13 

32 

7 

13 

79 

604 

2,392 

61.3 

13 

13 

39 

6 

16 

86 

634 

2.907 

52.1 

12 

12 

45 

6 

18 

92 

18.0% 

44.2% 

•12.5% 

9.7% 

9.7% 

30.1% 

6.8% 

39.2% 

21.8% 

95.7% 

146.8% 

73.7% 

293.0% 

292.5% 

211.8% 

258.1% 

374.6% 

260. r/i 

47.9% 

85.0% 

•10.0% 

46.1% 

46.3% 

56.6% 

27.4% 

103.0% 

53.3% 

23.9% 

55.9% 

•9.9% 

20.6% 

20.6% 

37.0% 

20.6% 

47.4% 

29.9% 

12.0% 

38.3% 

•12.5% 

3.8% 

3.8% 

23.5% 

3.9% 

29.6% 

15.1% 

6.0% 

28.4% 

•15.1% 

•5.9% 

-5.9% 

20.2% 

-6.0% 

19.4% 

9.0% 

5.0% 

21.5% 

-15.0% 

•7.7% 

•7.7% 

17.0% 

•7.6% 

12.8% 

7.2% 

Workstations in actual units, Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

FAR EAST HOST-DEPENDENT 

Wkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

201 
395 

131.5 

11 
9 
7 
3 
2 
32 

140 
535 

173.2 

12 
7 
5 
2 
3 
29 

123 
632 

157.7 

12 
A 
4 
2 
4 
27 

116 
710 

149.4 

12 
3 
6 
2 
4 
26 

113 
780 

141.6 

11 
2 
7 
2 
4 
27 

111 
836 

134.1 

11 
2 
9 
2 
5 
27 

110 
888 

127.0 

11 
1 
10 
2 
5 
28 

-4.7% 

10.7% 

-6.0% 

-2.1% 

-31.8% 

16.0% 

•5.5% 

10.1% 

-.5% 

-30.3% 

35.6% 

31.6% 

5.8% 

-21.6% 

-32.9% 

•11.2% 

27.6% 

-10.0% 

-12.0% 

18.1% 

-8.9% 

2.8% 

-44.8% 

-4.3% 

-13.5% 

39. TO 

•7.4% 

•6.0% 

12.4% 

•5.2% 

•6.5% 

•21.9% 

27.4% 

•6.6% 

7.1% 

-.9% 

-3.0% 

9.9% 

-5.2% 

-3.5% 

•23.6% 

25.2% 

-3.5% 

4.5% 

1.8% 

-1.5% 

7.2% 

-5.3% 

-2.1% 

•28.3% 

19.7% 

-2.1% 

2.3% 

2.3% 

-.7% 

6.2% 

-5.3% 

•1.3% 

•37.5% 

14.7% 

-1.1% 

1.3% 

2.0% 

FAR EAST PERSONAL COMPUTER 

Ukstn shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

63 
63 
8.5 
0 
0 
0 
0 
0 
1 

56 
119 
5.0 
0 
0 
0 
0 
0 
0 

65 
184 
3.7 
0 
0 
0 
0 
0 
0 

75 
257 
3.2 
0 
0 
0 
0 
0 
0 

78 
330 
3.1 
0 
0 
0 
0 
0 
0 

78 
398 
2.9 
0 
0 
0 
0 
0 
0 

74 
461 
3.0 
0 
0 
0 
0 
0 
0 

5.n 
31.1% 

-9.7% 

-6.5% 

-6.5% 

ERR 
ERR 
ERR 
•2.2% 

-9.8% 

90.2% 

-41.2% 

-30.0% 

-30.0% 

-100.0% 

-100.0% 

ERR 
-47.3% 

15.0% 

54.5% 

-26.0% 

-21.4% 

-21.4% 

ERR 
ERR 
ERR 

-10.3% 

15 .0% 
39.6% 

-13 .5% 
.0% 
.0% 
.0% 
.0% 

50.0% 

3 .8% 

5.0% 

28.5% 

-3.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
20.8% 

-6.5% 

.0% 

.0% 
-100.0% 

.0% 
33.3% 

.0% 

-5.0% 

15.7% 

3.4% 

-9.1% 

-9.1% 

ERR 
.0% 
.0% 

•3.TO 

Workstations in actual units, Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 

REST Of U08LP TECHNICAL WORKSTATION 

1991 

ST OF WORLD ALL PLATFORMS 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Reveirvue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

====== 

47 

834 

76.2 

4 

====== 

107 

941 

86.6 

6 

2 

1 

1 

1 

11 

====== 

166 

1,063 

69.1 

6 

3 

2 

1 

3 

15 

====== 

206 

1,212 

57.9 

6 

3 

3 

2 

3 

17 

====== 

228 

1.375 

48.6 

6 

3 

3 

2 

4 

17 

235 

1,531 

42.2 

5 

2 

3 

1 

4 

16 

====== 

231 

1,670 

36.6 

5 

2 

3 

1 

4 

. 15 

====== 

16.7% 

12.2% 

•15.8X 

-3.5X 

-2.4% 

29.8% 

9.0% 

24.2% 

7.1% 

====== 

128.7% 

12.8% 

13.7% 

354.0% 

105.0% 

14.1% 

66.7% 

77.8% 

149.9% 

====== 

55.7% 

12.9% 

-20.3% 

3.7% 

26.1% 

159.6% 

63.5% 

113.9% 

39.2% 

====== 

23.7% 

14.0% 

-16.2% 

5.5% 

3.4% 

19.5% 

12.2% 

11.7% 

9.3% 

====== 

10.8% 

13.5% 

-16.0% 

-5.4% 

-7.0% 

11.6% 

-1.3% 

9.6% 

.8% 

====== 

3.2% 

11.3% 

-13.1% 

-7.5% 

-12.0% 

5.5% 

-5.2% 

7.2% 

-2.4% 

====== 

-1.7% 

9.1% 

-13.4% 

-12.6% 

-17.2% 

.9% 

-10.3% 

5.2% 

-5.9% 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

28 

28 

59.9 

0 

0 

0 

0 

0 

2 

70 

98 

37.9 

1 

1 

1 

0 

1 

3 

122 

216 

34.1 

5 

161 

371 

30.7 

2 

2 

2 

1 

1 

6 

185 

541 

27.7 

2 

2 

2 

1 

1 

7 

194 

713 

24.9 

2 

2 

2 

1 

2 

7 

194 

871 

22.4 

2 

2 

1 

1 

2 

7 

22.8% 

54.9% 

•10.0% 

10.0% 

10.2% 

19.3% 

25.9% 

31.7% 

17.7% 

152.4% 

248.1% 

-36.7% 

102.1% 

100.0% 

34.9% 

-14.3% 

57.6% 

64.8% 

75.0% 

121.7% 

-10.0% 

25.3% 

26.6% 

141.4% 

145.8% 

23.1% 

54.8% 

32.0% 

71.3% 

-10.0% 

27.7% 

27.7% 

10.7% 

28.8% 

60.9% 

27.6% 

15.0% 

45.9% 

-9.8% 

9.9% 

9.9% 

1.3% 

9.2% 

37.9% 

12.2% 

5.0% 

31.9% 

-10.1% 

-1.2% 

-1.2% 

•4.5% 

-1.2% 

24.6% 

3.2% 

.0% 

22.2% 

•10.0% 

-7.3% 

-7.3% 

-6.7% 

•7.3% 

16.4% 

-1.4% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 

REST OF UORLD HOST-DEPENDEHl 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

12 

798 

160.0 

1 

1 

0 

0 

0 

2 

1986 

====== 

35 

833 

190.0 

5 

1 

0 

1 

1 

8 

1987 

====== 

42 

833 

175.9 

5 

1 

1 

1 

2 

10 

1988 

====== 

42 

825 

167.2 

5 

1 

1 

1 

2 

10 

1989 

====== 

40 

815 

150.6 

4 

1 

2 

1 

2 

10 

1990 

====== 

38 

795 

135.3 

4 

1 

2 

1 

2 

9 

1991 

====== 

34 

774 

121.7 

3 

0 

2 

1 

2 

8 

86-91 

CAGR 

====== 

•.5X 

-1.5% 

-8.5% 

-7.5% 

-23.7% 

43.4% 

•2.0% 

18.9% 

1.1% 

1986 

====== 

200.4% 

4.4% 

18.8% 

506.5% 

119.6% 

-11.4% 

165.2% 

91.7% 

226.0% 

1987 

====== 

20.0% 

.0% 

-7.4% 

-.6% 

25.9% 

193.5% 

31.1% 

165.2% 

33.0% 

1988 

====== 

.0% 

-1.0% 

•4.9% 

-.2% 

-17.0% 

33.0% 

.0% 

-1.2% 

.3% 

1989 

====== 

-5.0% 

-1.2% 

-10.0% 

-10.4% 

•29.1% 

24.8% 

-11.3% 

-2.5% 

-6.4% 

1990 

====== 

-5.0% 

-2.4% 

-10.1% 

-10.1% 

•33.7% 

15.9% 

-9.9% 

-3.4% 

-6.6% 

1991 

====== 

-10.0% 

-2.7% 

-10.1% 

-15.0% 

-47.3% 

7.4% 

-14.1% 

-3.5% 

•9.6% 

itEST OF UDRLD PERSDMAL COMPUTER 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

8 

8 

7.9 

0 

0 

0 

0 

0 

0 

3 

10 

7.8 

0 

0 

0 

0 

0 

0 

3 

13 

3.4 

0 

0 

0 

0 

0 

0 

3 

16 

2.9 

0 

0 

0 

0 

0 

0 

4 

20 

2.8 

0 

0 

0 

0 

0 

0 

4 

23 

2.8 

0 

0 

0 

0 

0 

0 

3 

25 

2.9 

0 

0 

0 

0 

0 

0 

5.7% 

20.0% 

-18.0% 

.0% 

.0% 

ERR 

ERR 

ERR 

•19.re 

-66.2% 

33.8% 

-1.3% 

ERR 

-66.7% 

ERR 

ERR 

ERR 

•50.0% 

15.2% 

29.1% 

•56.4% 

.0% 

.0% 

ERR 

ERR 

ERR 

•66.n 

14.9% 

24.9% 

-14.7% 

.0% 

.0% 

ERR 

ERR 

ERR 

.0% 

5.0% 

19.7% 

-3.4% 

.0% 

.0% 

ERR 

ERR 

ERR 

.0% 

.0% 

15.2% 

.0% 

.0% 

.0% 

ERR 

ERR 

ERR 

.0% 

-5.0% 

12.0% 

3.6% 

.0% 

.0% 

ERR 

ERR 

ERR 

.0% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

UORLDUIDE ALL PLATFORHS 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

6,619 

19,161 

66.2 

UO 
123 
136 
53 
69 
521 

10,569 

29,730 

49.6 

191 
144 
174 
66 
76 
651 

13,199 

42,074 

40.3 

200 
145 
203 
73 
122 
743 

14,530 

55,445 

36.0 

200 
142 
226 
78 
148 
794 

15,639 

69,132 

33.3 

202 
140 
245 
85 
173 
846 

16,395 

82,683 

31.6 

204 
138 
254 
93 
198 
887 

17,091 

95,602 

30.3 

206 
135 
254 
101 
220 
916 

10.1X 

26.3X 

-9.4X 

1.5X 

-1.3X 

7.9X 

8.7X 

23.8X 

7.1X 

59.7X 

55.2X 

-25.2X 

36.6X 

16.7X 

27.9X 

24.2X 

10.0X 

24.9X 

24.9X 

41.5X 

-18.6X 

4.6X 

1.0X 

16.5X 

10.5% 

60.4X 

14.1% 

10.1X 

31.8X 

-10.8X 

-.2X 

-2.3X 

11.7X 

7.2% 

21.3X 

6.9X 

7.6X 

24.7X 

-7.4X 

1.2X 

-1.2X 

8.2X 

8.7X 

17.3X 

6.5X 

4.8X 

19.6X 

-5.IX 

1.0X 

-1.6X 

3.6X 

8.8X 

14.3% 

4.8% 

4.2X 

15.6X 

-4.1% 

.7% 

-2.OX 

-.OX 

8.7% 

11.4X 

3.3X 

UORLDWIOE TECHNICAL WORKSTATION 

Wkstn Shipcnents 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

2.118 

4,014 

81.7 

40 
40 
67 
26 
29 
202 

3,637 

7,651 

67.7 

68 
67 
85 
33 
33 
286 

4,792 

12,366 

56.0 

76 
76 
99 
40 
59 
350 

5,996 

18,115 

47.6 

83 
83 
117 
47 
80 
410 

7,201 

24,773 

41.4 

88 
88 
135 
54 
101 
465 

8,361 

32,143 

36.7 

91 
91 
147 
61 
121 
511 

9,438 

39,973 

33.0 

93 
93 
152 
68 
141 
546 

21. OX 

39.2X 

-13.4X 

6.5% 

6.6X 

12.2X 

15.3X 

33.9X 

13.8% 

71.7X 

90.6% 

17.1X 

69. OX 

68.1X 

27.0X 

27.4X 

12.9% 

41.5% 

3^.n 
61.6% 

-17.3% 

12.2% 

12.8% 

15.9% 

19.8% 

80.6% 

22.2% 

25.1% 

46.5% 

-15.0% 

8.9% 

8.9% 

19.1% 

17.0% 

34.5% 

17.1% 

20.IX 

36.8X 

-13.0% 

6.1% 

6.IX 

15.1% 

14.9X 

26.3% 

13.6% 

16.IX 

29.7% 

-11.4% 

3.8X 

3.8% 

8.5% 

13.2% 

20.6% 

9.9% 

12.9% 

24.4% 

-10.1% 

1.9% 

1.9X 

3.4% 

11.8% 

16.3% 

6.9% 

Workstations in actual units, Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

WORLDWIDE HOST-DEPENDENT 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Worlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

2,341 

11,989 

98.0 

92 

75 

41 

25 

39 

272 

1,978 

13,968 

121.2 

109 

62 

50 

29 

38 

289 

2,088 

15,357 

106.7 

108 

53 

51 

29 

60 

301 

1,946 

16,535 

101.9 

101 

43 

48 

28 

64 

284 

1,850 

17.392 

100.6 

99 

37 

46 

28 

68 

277 

1,768 

18.117 

101.3 

99 

33 

43 

28 

71 

274 

1,695 

18,543 

103.3 

100 

29 

41 

29 

73 

273 

-3.0% 

S.8X 

-3.1% 

-1.8% 

-14.2% 

•3.8% 

.1% 

13.9% 

-1.2% 

-15.5% 

16.5% 

23.7% 

19.1% 

-17.1% 

20.3% 

18.4% 

-2.2% 

6.2% 

5.5% 

9.9% 

-12.0% 

-1.2% 

-14.8% 

1.9% 

-.5% 

56.2% 

4.1% 

-6.8% 

7.TX 

-4.5% 

-6.2% 

-18.5% 

-5.9% 

-5.0% 

7.4% 

-5.5% 

-4.9% 

5.2% 

-1.2% 

•1.9% 

•14.2% 

•4.7% 

.1% 

5.6% 

-2.4% 

-4.4% 

4.2% 

.7% 

-.1% 

•12.2% 

•5.3% 

2.5% 

4.8% 

•1.1% 

•4.2% 

2.4% 

2.0% 

.7% 

-11.0% 

-4.8% 

3.6% 

3.2% 

-.6% 

WORLDWIDE PERSONAL COMPUTER 

Wkstn Shfptnents 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

2.160 

3,158 

16.7 

8 

8 

28 

2 

1 

47 

V 
8, 

,954 

,112 

7.7 

14 

14 

39 

4 

5 

76 

6 

14, 

,320 

,350 

6.5 

16 

16 

53 

4 

3 

92 

6 

20 

,587 

,794 

5.8 

16 

16 

61 

4 

4 

100 

6,587 

26.966 

5.5 

15 

15 

64 

4 

5 

103 

6.266 

32,423 

5.3 

14 

14 

64 

4 

5 

101 

5,959 

37,085 

5.1 

13 

13 

61 

3 

6 

97 

3.8% 

35.5% 

•7.9% 

•1.5% 

•1.5% 

9.4% 

-1.5% 

4.6% 

5.1% 

129.4% 

156.9% 

•53.9% 

75.3% 

75.3% 

41.3% 

48.4% 

547.9% 

61.4% 

27.6% 

76.9% 

•15.6% 

13.re 
13.7% 

36.6% 

13.9% 

-45.0% 

21.8% 

4.2% 

44.9% 

•10.8% 

-2.3% 

•2.3% 

14.9% 

•2.6% 

38.8% 

8.8% 

.0% 

29.7% 

-5.2% 

•3.8% 

•3.8% 

5.1% 

-3.4% 

24.9% 

z.n 

•4.9% 

20.2% 

-3.6% 

•7.2% 

•7.2% 

-.2% 

•7.4% 

17.3% 

-1.7% 

•4.9% 

14.4% 

-3.8% 

-6.4% 

-6.4% 

•i*.7X 

-6.6% 

12.1% 

•4.3% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

iKKTH AMERICA ALL PLATFORMS 

Ukstn Shipnients 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

3,518 

10,316 

58.9 

65 
59 
66 
29 
38 
256 

4.694 

15.010 

43.7 

86 
59 
66 
22 
35 
269 

5,832 

20,407 

30.9 

65 
50 
87 
25 
47 
274 

6,446 

26,290 

26.8 

61 
48 
97 
26 
55 
288 

6,944 

32,316 

24.6 

61 
48 
106 
29 
62 
306 

7,285 

38,282 

23.6 

61 
49 
112 
32 
70 
324 

7,605 

43.973 

22.9 

61 
49 
114 
35 
78 
337 

10.IX 

24.OX 

-12.IX 

-6.8X 

-3.6X 

11.4X 

9.7X 

17.5X 

4.6X 

33.4X 

45.5X 

-25.8X 

33.6X 

1.4X 

.6X 
-23.6X 

-6.9X 

5.3X 

24.2X 

36.0X 

-29.IX 

-25.3% 

-16.OX 

30.9X 

13.3X 

34.9% 

1.6% 

10.5X 

28.8X 

-13.4X 

-4.9X 

-3.IX 

11.8X 

5.IX 

15.8X 

5.2% 

7.7X 

22.9X 

-8.2X 

-1.4X 

.IX 
9.3X 

8.8X 

14.2X 

6.4X 

4.9X 

18.5X 

-4.2X 

-.1% 

.8% 
5.6X 

10.4X 

12.9% 

5.6% 

4.4X 

14.9% 

-2.9X 

.6% 
1.1X 

1.4X 

11.2% 

11.IX 

4.3% 

NORTH AMERICA TECHNICAL UORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1.316 

2,238 

69.6 

20 
20 
36 
16 
14 
106 

1.818 

4,055 

54.8 

30 
29 
32 
12 
14 
118 

2.363 

6.378 

45.5 

30 
30 
42 
16 
25 
143 

2,930 

9,180 

39.3 

33 
33 
52 
19 
33 
170 

3,493 

12,397 

35.0 

36 
36 
61 
22 
42 
197 

4,029 

15,931 

32.0 

38 
38 
68 
25 
50 
220 

4,524 

19,658 

29.7 

40 
40 
71 

. 29 

59 
240 

20.0% 

37.1% 

-11.5% 

6.3% 

6.4% 

17.3X 

19.OX 

32.5X 

15.3% 

38.2X 

81.2% 

21.3% 

49.6X 

48.5X 

-9.6% 

25.8% 

1.3% 

11.2% 

30.0% 

57.3% 

-17.0% 

3.OX 

3.8% 

29.5X 

30.4% 

71.5% 

21.7% 

24. OX 

43.9X 

•13.6X 

9.TA 
9.7% 

23.7% 

17.9% 

33.IX 

18.7X 

19.2X 

35.0% 

-10.9% 

7.9X 

7.9X 

18.8% 

16.9X 

26.1% 

15.7% 

15.4% 

28.5% 

-8.6% 

6.2% 

6.2% 

11.1% 

15.8% 

21.0% 

11.9% 

12.3% 

23.4% 

-7.2% 

4.7% 

4.7% 

5.2% 

14.9% 

17.1% 

8.9% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

NORTH AMERICA HOST-DEPENDENT 

Ulcstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Reverse 

Uorlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1,258 

6,386 

80.8 

41 
35 
18 
12 
23 
128 

753 
7,139 

122.9 

51 
24 
14 
10 

- 18 

118 

602 
7,384 

98.3 

29 
14 
19 
8 
21 
91 

506 
7,521 

88.0 

23 
10 
19 
6 
20 
78 

441 
7,511 

82.2 

19 
7 
18 
5 
19 
69 

396 
7,456 

79.2 

17 
6 
17 
5 
18 
64 

364 
7.298 

78.1 

16 
5 
17 
5 
17 
60 

-13.5X 

.4% 
-8.7% 

•20.6X 

-28.IX 

3.5% 

-13.4% 

-1.3% 

-12.n 

40.2% 

11.8% 

52.0% 

26.3% 

29.2% 

20.0% 

17.3% 

19.5% 

-7.4% 

-20.0% 

3.4% 

-20.0% 

-43.9% 

-42.3% 

36.3% 

-21.1% 

16.8% 

-22.6% 

-16.0% 

1.9% 

-10.5% 

-20.8% 

-31.2% 

-4.0% 

-19.8% 

•5.1% 

-15.1% 

•12.8% 

•.1% 

-6.6% 

•14.9% 

-25.5% 

-3.6% 

-13.2% 

-5.6% 

-10.9% 

-10.2% 

-.7% 

-3.7% 

-10.3% 

-21.2% 

•3.3% 

-7.8% 

-5.1% 

-8.0% 

-8.2% 

-2.1% 

-1.4% 

-6.7% 

-17.6% 

-2.8% 

-3.8% 

-5.7% 

-6.1% 

NORTH AMERICA PERSONAL COMPUTER 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

944 
1,692 

14.7 

4 
4 
13 
1 
0 
22 

2,124 

3,816 

6.0 
6 
6 
20 
0 
2 
34 

2,867 

6,645 

4.8 
5 
5 
26 
1 
1 
39 

3,010 

9,589 

4.3 
5 
5 
27 
1 
1 
40 

3 

12 

,010 

,407 

4.1 
5 
5 
27 
1 
2 
40 

2,860 

14,895 

4.0 
5 
5 
27 
1 
2 
40 

2,717 

17,016 

4.0 
5 
5 
25 
1 
2 
38 

5.0% 

34.9% 

-7.8% 

-4.0% 

-4.0% 

4.9% 

61.3% 

-1.2% 

2.4% 

124.9% 

125.5% 

-59.2% 

31.0% 

31.0% 

58.7% 

-83.1% 

400.0% 

50.3% 

35.0% 

74.1% 

-20.0% 

-4.4% 

-4.4% 

29.4% 

1181.8% 

-58.1% 

16.2% 

5.0% 

44.3% 

•10.4% 

-2.0% 

-2.0% 

4.4% 

-2.1% 

36.4% 

3.1% 

.0% 
29.4% 

-4.7% 

-2.5% 

-2.5% 

.2% 
-2.2% 

25.0% 

.1% 

-5.0% 

20.0% 

•2.4% 

-5.8% 

-5.8% 

-.9% 

-5.9% 

17.3% 

-1.6% 

-5.0% 

14.2% 

.0% 
•5.1% 

-5.1% 

-5.5% 

-5.5% 

12.5% 

-4.5% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

EUROPE ALL PLATFORMS 

ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstatton Revenue 

Software RevenLie 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1,610 

3,575 

69.4 

34 

30 

38 

12 

20 

134 

3.001 

6,576 

50.7 

52 

42 

56 

17 

23 

191 

3,481 

9.916 

40.9 

46 

40 

65 

20 

34 

205 

3,924 

13,615 

35.1 

45 

39 

74 

22 

42 

221 

4,384 

17,572 

30.3 

43 

38 

80 

23 

49 

234 

4,769 

21,655 

26.6 

42 

37 

81 

24 

56 

240 

5,137 

25.737 

23.2 

39 

35 

79 

25 

62 

240 

11.3X 

31.4% 

-14.4X 

•5.4% 

-4.OX 

7.U 

7.5% 

21.8% 

4.7% 

86.4% 

84.0% 

27.0% 

54.6% 

39.7% 

48.0% 

43.6% 

14.0% 

42.2% 

16.0% 

50.8% 

-19.4% 

-11.0% 

-6.1% 

15.4% 

17.8% 

47.6% 

7.6% 

12.7% 

37.3% 

•14.2% 

-3.1% 

-1.5% 

13.8% 

6.5% 

22.8% 

7.8% 

11.7% 

29.1% 

•13.7% 

•3.0% 

•2.2% 

7.8% 

6.0% 

17.7% 

5.5% 

8.8% 

23.2% 

•12.3% 

•4.2% 

•4.1% 

1.8% 

4.7% 

13.8% 

2.5% 

7.7% 

18.8% 

•12.5% 

-5.4% 

•5.8% 

•1.9% 

3.3% 

10.4% 

.3% 

EUROPE TECHNICAL WORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstatton Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

411 

1,298 

104.1 

11 

11 

16 

6 

9 

52 

1.268 

2.566 

81.2 

27 

27 

38 

13 

13 

119 

1,712 

4.253 

64.2 

31 

31 

38 

16 

24 

140 

2.192 

6.360 

51.5 

33 

33 

43 

18 

31 

158 

2,683 

8,852 

41.8 

33 

33 

46 

20 

39 

171 

3,164 

11,662 

34.3 

32 

32 

48 

21 

46 

180 

3,617 

14,696 

28.4 

31 

31 

48 

22 

52 

184 

23.3% 

41.8% 

-19.0% 

2.3% 

2.3% 

4.9% 

11.6% 

31.1% 

9.1% 

208.6% 

97.7% 

-22.0% 

157.0% 

156.0% 

135.1% 

132.2% 

52.9% 

129.5% 

35.0% 

65.n 
•20.9% 

13.7% 

14.1% 

1.1% 

26.6% 

75.8% 

18.3% 

28.0% 

49.5% 

-19.8% 

5.0% 

5.0% 

11.5% 

12.9% 

32.9% 

12.4% 

22.4% 

39.2% 

-18.8% 

.9% 

.9% 

8.8% 

9.2% 

24.0% 

8.6% 

17.9% 

31.7% 

-17.9% 

-2.4% 

-2.4% 

3.8% 

6.5% 

17.8% 

4.9% 

14.3% 

26.0% 

-17.2% 

-5.0% 

-5.0% 

-.2% 

4.3% 

13.3% 

2.1% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

EUROPE HOST-DEPENDENT 

Wkstn Shipments 

Ukstn Installed sase 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Reverwe 

Total Revenue 

493 

1,511 

109.5 

21 

18 

11 

5 

11 

66 

377 

1,887 

110.3 

21 

12 

8 

4 

8 

52 

306 

2,099 

83.8 

12 

6 

9 

3 

10 

41 

259 

2,253 

72.2 

10 

4 

9 

3 

10 

35 

228 

2,346 

65.6 

8 

3 

9 

2 

10 

32 

206 

2,412 

62.0 

7 

2 

9 

2 

9 

30 

190 

2,433 

60.3 

7 

2 

9 

2 

9 

28 

-12.8% 

5.2% 

-11.4% 

-20.7% 

-30.4% 

2.7% 

-14.9% 

2 .1% 

-11.8% 

23.6% 

24.9% 

.7% 

1.0% 

34.0% 

31.1% 

19.2% 

27.5% 

20.1% 

•18.9% 

11.2% 

-24.0% 

-40.5% 

-47.3% 

23.1% 

-22 .1% 

23.4% 

-21.5% 

-15 .1% 

7.4% 

-13.8% 

-22.9% 

-33.0% 

-1.9% 

•21.9% 

•1.6% 

•14.4% 

•12 .1% 

4 .1% 

- 9 . 1 % 

•16.5% 

•27.0% 

- .2% 

•14.9% 

-2.7% 

•9.5% 

•9.7% 

2.8% 

-5.5% 

•11.5% 

•22.1% 

•3.0% 

•9.0% 

-2.7% 

-7.3% 

-7.7% 

.9% 

-2.8% 

-7.6% 

-18.5% 

-2.0% 

-5.0% 

-3.5% 

-5.3% 

EUROPE PERSONAL COMPUTER 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

706 

766 

21.4 

2 

2 

11 

1 

0 

17 

1,356 

2,123 

5.7 

4 

4 

11 

0 

2 

20 

1,463 

3,564 

4 .6 

3 

3 

17 

1 

0 

24 

1,473 

5,001 

4.1 

2 

2 

22 

1 

1 

28 

1,473 

6,374 

3.9 

2 

2 

24 

1 

1 

30 

1.399 

7,582 

3.8 

2 

2 

24 

1 

1 

30 

1,329 

8,608 

3.8 

2 

2 

23 

1 

1 

29 

-.4% 

32.3% 

-7.8% 

•9.8% 

•9.8% 

15.8% 

47.6% 

•9.2% 

r.n 

92.0% 

177.0% 

•73.4% 

61.9% 

61.9% 

• .5% 

-93 .1% 

450.0% 

17.0% 

7.9% 

67.9% 

-19.3% 

-27.4% 

-27.4% 

59.1% 

750.0% 

-70.8% 

20.6% 

.7% 

40.3% 

-10.9% 

•6 .1% 

-6 . 1% 

27.1% 

-5.9% 

33.3% 

19.0% 

.0% 

27.4% 

-4.9% 

-2.4% 

•2.4% 

9.0% 

-1.6% 

21.7% 

7.0% 

-5.0% 

18.9% 

•2.6% 

-5.8% 

-5.8% 

-.5% 

-6.3% 

16.4% 

-1.0% 

•5.0% 

13.5% 

.0% 

-4.9% 

-4.9% 

-5.2% 

-5 .1% 

11.8% 

-4.7% 

Workstations in actual units, Revenue in millions of dollars, Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 

FAB EAST ALL PLATFORMS 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

1,353 

2,205 

84.1 

40 
32 
31 
12 
10 
125 

1986 

====== 

2,586 

4.791 

58.8 

44 
38 
49 
25 
16 
173 

1987 

====== 

3,521 

8,186 

55.7 

84 
52 
46 
26 
33 
240 

1988 
====== 

3.763 

11.735 

53.0 

89 
51 
49 
28 
43 
260 

1989 

====== 

3.897 

15.219 

52.3 

93 
50 
52 
31 
54 
280 

1990 
====== 

3.915 

18.505 

53.1 

97 
49 
53 
35 
63 
297 

1991 
====== 

3.918 

21.477 

54.1 

101 
48 
53 
38 
72 
311 

86-91 

CAGR 
====== 

8.7X 

35.0% 

-1.7X 

17.8X 

4.7X 

1.5X 

8.4% 

35.3% 

12.5% 

1986 

====== 

91.2% 

117.3% 

-30.2% 

11.1% 

17.6% 

59.9% 

120.3% 

54.3% 

38.6% 

1987 

====== 

36.2% 

70.9% 

-5.2% 

90.4% 

36.4% 

-7.4% 

1.6% 

106.4% 

39.0% 

1988 
====== 

6.9% 

43.3% 

-4.8% 

5.2% 

-2.0% 

7.7% 

9.8% 

32.6% 

8.4% 

1989 

====== 

3.6% 

29.7% 

-1.3% 

5.2% 

-1.7% 

6.2X 

10.6% 

23.3% 

7.7% 

1990 

====== 

.5% 
21.6% 

1.5% 

4.2% 

-2.1% 

2.3% 

10.3% 

18.1% 

6.1% 

1991 

====== 

.1% 
16.1% 

1.8% 

3.5% 

-2.3% 

-.6% 

10.0% 

13.9% 

4.8% 

FAR EAST TECHNICAL WORKSTATION 

Ukstn Shipcnents 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenute 

Peripheral Revenue 

Service Revenue 

Total Revenue 

354 
429 

103.9 

9 
9 
15 
4 
6 
42 

432 
860 
90.4 

9 
9 
14 
8 
4 
44 

561 
1.413 

81.0 

13 
13 
17 
7 
10 
60 

696 
2.080 

74.3 

15 
15 
22 
8 
14 
74 

829 
2.847 

69.3 

17 
17 
26 
10 
18 
89 

957 
3.690 

65.6 

19 
19 
29 
12 
23 
102 

1.074 

4,580 

62.8 

20 
20 
31 
15 
27 
113 

20.0% 

39.7% 

-7.0% 

17.4% 

17.4% 

16.6% 

13.7% 

44.9% 

20.6% 

22.0% 

100.7% 

-13.0% 

-1.1% 

-1.3% 

-3.1% 

105.9% 

-23.8% 

4.8% 

30.0% 

64.2% 

-10.4% 

42.5% 

42.8% 

20.8% 

-12.8% 

130.8% 

34.4% 

24.0% 

47.2% 

-8.3% 

16.5% 

16.5% 

26.7% 

25.0% 

40.5% 

24.4% 

19.2% 

36.9% 

-6.7% 

13.0% 

13.0% 

19.8% 

22.5% 

31.2% 

19.5% 

15.4% 

29.6% 

-5.3% 

10.2% 

10.2% 

11.5% 

20.1% 

25.0% 

14.8% 

12.3% 

24.1% 

-4.3% 

7.7% 

7.7% 

5.5% 

18.2% 

20.2% 

11.2% 

Workstations in actual units, Revenue in Inillions of dollars. Price in thousands of dollars 
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1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

FAR EAST HOST-DEPENDE»T 

Ukstn Stiipments 

Wkstn Installed Base 

Average Price Per Seat •' 

CPU Revenue 

Uorlestation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

====== 

559 

1,156 

126.0 

29 

22 

12 

7 

5 

75 

====== 

789 

1,945 

121.8 

31 

24 

28 

14 

11 

108 

====== 

1,117 

2,964 

117.2 

64 

31 

21 

17 

22 

154 

====== 

1,117 

3,933 

115.5 

66 

28 

19 

18 

28 

159 

====== 

1,117 

4.814 

115.7 

69 

26 

18 

19 

33 

165 

====== 

1,106 

5,631 

117.3 

72 

24 

16 

21 

38 

170 

====== 

1,084 

6,321 

120.1 

74 

22 

15 

22 

42 

174 

====== 

6.6X 

26.6% 

-.3% 

19.4X 

-2.53C 

-11.9% 

9.0% 

31.5% 

10.1% 

1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

41.1% 

68.3% 

-3.3% 

4.4% 

11.7% 

126.9% 

99.2% 

128.7% 

43.1% 

-.EfflTK 

41.6% 

52.4% 

•3.8% 

107.5% 

27.7% 

-24.6% 

20.0% 

104.3% 

43.5% 

.0% 

32.7% 

-1.5% 

3.7% 

-9.8% 

-9.1% 

5.1% 

28.4% 

2.9% 

.0% 

22.4% 

.2% 

4.6% 

-8.5% 

-7.7% 

6.8% 

19.2% 

3.6% 

-1.0% 

17.0% 

1.5% 

4.2% 

•8.4% 

-8.4% 

6.9% 

14.4% 

3.2% 

-2.0% 

12.2% 

2.4% 

3.4% 

-8.6% 

-8.3% 

6.6% 

10.2% 

2.5% 

FAR EAST PERSOKAL COMPtfTCR 

Ukstn Shipments 

Wkstn Installed Bastt 
Average Price Per SiSiEit: 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

440 

621 

15.1 

1 

1 

4 

1 

0 

7 

1,365 

1,986 

12.4 

5 

5 

7 

3 

1 

21 

1,843 

3.809 

10.7 

8 

8 

7 

2 

1 

26 

1.950 

5,721 

9.7 

8 

8 

8 

2 

2 

27 

1,950 

7.557 

8.9 

7 

7 

8 

2 

2 

27 

1.853 

9,183 

8.4 

7 

7 

8 

2 

3 

26 

1,760 

10,576 

8.1 

6 

6 

7 

2 

3 

24 

5.2% 

39.7% 

•8.2% 

5.9% 

5.9% 

.6% 

-14.5% 

23.8% 

3.0% 

210.4% 

219.9% 

-17.9% 

241.8% 

241.8% 

89.2% 

436.9% 

3233.3% 

192.5% 

35.0% 

91.8% 

-13.7% 

69.9% 

69.9% 

2.9% 

-41.8% 

23.0% 

25.8% 

5.8% 

50.2% 

•9.3% 

•1.3% 

•1.3% 

10.9% 

•1.5% 

42.3% 

4.2% 

.0% 

32.1% 

•8.2% 

•5.2% 

•5.2% 

1.8% 

•5.0% 

26.3% 

•1.1% 

-5.0% 

21.5% 

-5.6% 

-8.8% 

-8.8% 

-4.2% 

•8.9% 

17.6% 

-5.2% 

•5.0% 

15.2% 

•3.6% 

•8.0% 

-8.0% 

-7.4% 

-8.1% 

11.9% 

-5.re 

Workstations in actual units, Revenue in IniUions of dollars, Price in thousands of dollars 



Application: PCS Layout Source: Dataquest 19-0ct-87 Page 9 

1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

REST OF UORLO ALL PLATFORMS 

Ukstn Shipments 

Ulcstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Worl(station Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revei^e 

138 
3,065 

40.9 

2 
2 
1 
1 
1 
7 

288 
3,353 

51.7 

9 
4 
2 
1 
2 
18 

365 
3,564 

35.5 

5 
3 
5 
2 
8 
23 

396 
3,805 

31.4 

5 
3 
6 
2 
8 
24 

414 
4,024 

30.2 

5 
3 
7 
2 
8 
25 

425 
4,241 

29.3 

S 
3 
8 
2 
8 
26 

431 
4,415 

28.8 

5 
3 
8 
2 
8 
27 

8.4X 

5.7X 

-11.0X 

-10.OX 

-3.8X 

30.3% 

13.4X 

33.8X 

8.5% 

108.9X 

9.4X 

26.4X 

341.6% 

110.6X 

65.3X 

82.9X 

115.4% 

167.7X 

26.7% 

6.3% 

-31.4% 

-41.0% 

-9.5% 

156.6% 

39.1% 

293.9% 

31.0% 

8.5X 

6.8% 

-11.4% 

-2.3X 

-5.2% 

19.8% 

3.9% 

.5% 

z.n 

4.5% 

5.8% 

•4.0% 

1.6% 

-1.5% 

12.9% 

9.2% 

2.4% 

5.0% 

2.8% 

5.4% 

-2.9% 

.6% 
•1.3% 

5.9% 

8.9% 

3.0% 

3.3% 

1.4% 

4.1% 

-1.7% 

.6% 
-1.3% 

2.3% 

9.1% 

2.8% 

2.2% 

REST OF UORLD TECHNICAL WORKSTATION 

Uttstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

38 
50 

52.2 

1 
1 
1 
0 
0 
2 

119 
169 

39.7 

2 
2 
1 
0 
1 
5 

155 
322 

34.9 

2 
2 
2 
1 
1 
6 

179 
495 

32.9 

2 
2 
2 
1 
1 

7 

196 
676 
31.9 

2 
2 
1 
1 
2 
8 

211 
860 
31.4 

2 
2 
1 
1 
2 
9 

222 
1,039 

31.2 

2 
2 
1 
2 
3 
10 

13.2% 

43.8% 

-4. re 
3.2% 

3.4% 

8.2% 

30.9% 

35.3% 

12.8% 

216.2% 

241.0% 

-23.9% 

232.1% 

228.3% 

45.0% 

21.9% 

73.0% 

126.1% 

30.0% 

90.9% 

•12.1% 

•12.5% 

•11.5% 

78.2% 

107.7% 

51.6% 

18.8% 

15.0% 

53.4% 

•5.7% 

10.4% 

10.4% 

-3.2% 

18.5% 

49.5% 

14.6% 

10.0% 

36.7% 

•3.0% 

8.2% 

8.2% 

•3.3% 

16.7% 

33.8% 

12.0% 

7.5% 

27.2% 

-1.6% 

7.1% 

7.1% 

-4.8% 

17.0% 

25.3% 

10.5% 

5.0% 

20.8% 

-.6% 

4.6% 

4.6% 

-6.5% 

14.5% 

19.3% 

8.3% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 



Application: PCB Layout Source: Dataquest 19-0ct-87 Page 10 

1985 1986 1987 1988 1989 1990 1991 

86-91 

CAGR 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

REST OF WORLD HOST-DEPENDENT 

Ukstn Shipments 

Wkstn Installed Base 
Average Price Per Seat 

CPU Revenue 

UorJcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

30 
2,937 

104.5 

1 
1 
0 
0 
1 
A 

60 
2,996 

160.1 

7 
2 
0 
1 
1 
11 

63 
2,909 

109.8 

3 
2 
1 
1 
7 
14 

63 
2,827 

94.5 

3 
1 
1 
1 
6 
12 

63 
2,721 

88.9 

3 
1 
1 
1 
6 
12 

60 
2,618 

87.3 

3 
1 
1 
1 
6 
11 

57 
2,492 

87.4 

3 
1 
1 
1 
5 
11 

-.9% 

-3.6% 

-11.4X 

-15.6X 

-14.3% 

20.9% 

•1.1% 

34.6% 

-.3% 

96.2% 

2.0% 

53,1% 

424.4% 

60.9% 

-35.6% 

147.2% 

127.8% 

193.0% 

5.0% 

-2.9% 

-31.4% 

-49.8% 

-7.3% 

286.2% 

1.1% 

445.5% 

26.1% 

1.0% 

-2.8% 

-14.0% 

-8.4% 

-20.7% 

-13.4% 

-7.8% 

-6.9% 

-9.5% 

.0% 
-3.8% 

-5.9% 

-1.6% 

-13.8% 

-7.2% 

1.2% 

-5.0% 

-4.9% 

-5.0% 

-3.8% 

-1.8% 

•3.3% 

-15.2% 

-10.0% 

-1.2% 

-4.4% 

-5.3% 

-5.0% 

-4.8% 

.1% 
•2.1% 

-13.A 
-7.4% 

1.2% 

•4.4% 

-4.4% 

REST OF UORLD PERSONAL COMPUTER 

Wkstn Shipnvents 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Reverse 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

70 
79 
7.0 
0 
0 
0 
0 
0 
1 

109 
187 
5.5 
0 
0 
1 
0 
0 
2 

147 
332 
4.4 
0 
0 
3 
0 
0 
3 

154 
483 
4.0 
0 
0 
4 
0 
0 
4 

154 
628 
3.8 
0 
0 
5 
0 
0 
5 

154 
763 
3.7 
0 
0 
5 
0 
0 
6 

153 
885 
3.6 
0 
0 
6 
0 
0 
6 

7.0% 

36.4% 

-8.1% 

-3.0% 

-3.0% 

44.8% 

ERR 
.0% 

32.3% 

56.3% 

138.4% 

-21.4% 

64.7% 

64.7% 

368.4% 

-100.0% 

ERR 
176.8% 

35.0% 

77.4% 

-20.0% 

-10.r/ 

-10.7% 

191.0% 

ERR 
-55.6% 

107.1% 

4.9% 

45.4% 

•9.1% 

.0% 

.0% 
47.9% 

•14.3% 

50.0% 

38.6% 

.0% 
29.9% 

•5.0% 

•4.0% 

•4.0% 

24.3% 

.0% 
I6.r/C 

20.9% 

.0% 
21.6% 

•2.6% 

.0% 

.0% 
12.2% 

.0% 
14.3% 

11.0% 

•1.0% 

16.0% 

•z.n 
.0% 
.0% 

6.0% 

.0% 
12.5% 

5.4% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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Appendix L—Lotus Disks 

DATA BASE WORKSHEETS 

What You Are Getting 

• Diskette containing CAD/CAM Industry Service's application forecast in Lotus 
format 

• Hard copy of the tables—one set per application 

• Directions on: 

— How to install the worksheet files 

— How to use the worksheet within Lotus 

• A map of the worksheet fonnat 

• Hot line number 

• Form for comments and suggestions 

• Disclaimer 

FORECAST DISKETTE 

What Is on the Diskette 

The Dataquest CAD/CAM Industry service is pleased to offer clients its forecast 
data base in Lotus format. The diskette you are receiving contains one or more Lotus 
worksheet files with the same forecast information as that published in Appendix A. 

Why We Are Supplying Worksheets 

By offering our forecast data base in electronic form, in addition to the published 
tables in the binders, clients can now easily use our data for a wide range of 
applications. Some suggestions follow: 

• Reformatting Dataquest data for company reports 

• Making presentation graphics 

• Supplementing internally generated forecasts 

• Comparing Dataquest forecasts with other forecasts 

CCIS Industry Overview © 1987 Dataquest Incorporated October L-1 



Appendix L—Lotus Disks 

• Performing regression and other mathematical analysis 

• Segmenting the data differently from the way Dataquest published it 

HOW TO INSTALL THE WORKSHEET FILES 

If using a PC with a hard disk, copy the files onto the hard disk into the appropriate 
directory (such as the directory in which Lotus 1-2-3 resides). 

If using a PC with two floppy disk drives, make a copy of the worksheet files and 
work from your copy, not from the original files sent to you. 

In any case, make a copy of the files and do not write over the original files from 
Dataquest. There is no write protection for these worksheets. 

Keep the original Dataquest diskettes and this documentation in the jacket provided 
in the appropriate application module behind the blue tab marked "Appendix L—Lotus 
Disks." 

HOW TO USE THE WORKSHEET WITHIN LOTUS 1-2-3 

These directions assume a working knowledge of Lotus. They are intended to 
explain what Dataquest is providing and how to use it, not how to use Lotus. 

Retrieving a File (lFR) 

Once in an empty Lotus worksheet, retrieve the file in which you want to work. 
Depending on which application modules you subscribe to, and therefore which work
sheets you have, the valid choices for retrieval once you are in Lotus are: 

Module 

Industry Overview 

Mechanical 

Facilities 
and Mapping 

Electronic 
Design Automation 

File Name 

ALL 

MECH 

FD 
MAP? 

EDA 

ECAE 
IC 
PCB 

Application 

All applications 

Mechanical 
CAD/CAM 

Facilities Design 
Mapping 

Electronic Design 

Electronic CAE 
IC Layout 
PCB Layout 

L-2 1987 Dataquest Incorporated October CCIS Industry Overview 



Appendix L—Lotus Disks 

What You See upon Retrieving a File 

After the file is retrieved, you will automatically be sent to several screens, each of 
which asks you to page down for more information. These screens contain information 
about what is in the file and how to move around. Press the Home key to get to the 
beginning of the data. 

What Is in the Worksheet 

Une Items 

First, refer to the "Worksheet Map" for a description of the worksheet. Once in the 
worksheet, you will see the same line items for all segments. The line items include the 
following data: 

• Workstation Shipments 

• Workstation Installed Base 

• Average Price per Seat 

• CPU Revenue 

• Workstation Revenue 

• Software Revenue 

• Peripheral Revenue 

• Service Revenue 

• Total Revenue 

Percentages 

All data are for 1985 through 1991. The compound annual growth rate (CAGR) is 
shown for each line. 

What Is the Menu Macro? (ALT M) 

When you retrieve the worksheet, you are in control of a macro that shows you 
several screens about the worksheet. It then puts you into a custom Lotus menu that 
operates like the standard Lotus menu. You have four choices in this menu: Go To, 
View Graph, HP Print, and Quit. Each command is explained further. 
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Appendix L—Lotus Disks 

Go To 

Type in the appropriate response, and you can quickly and easily move around the 
worksheet. The menu will prompt you to choose one of the following named worksheet 
locations: 

Name 

WW 
NA 
EUR 
FE 

Data for Segment: 

Worldwide 
North America 
Europe 
Far East 

(In addition to using the Menu Macro to move around the worksheet, you can use 
your cursor keys to move within the worksheet, or use page up and down, or use the 
home key. You can also just press the F5 function key (GOTO) and type in one of the 
ranges named above.) 

View Graph 

There are 12 predefined graphs; however, you need a graphics card to view them. 
The View Graph command asks you to select the graph, lets you view it, then returns 
you to the menu. The graph names and their contents are shown below: 

Data by the Platform Segments (FT): 

PTREV Platform revenue 
PTREV% Platform revenue percent change 
PTSHIP Platform workstation shipments 
PTSHIP% Platform workstation shipments 

percent change 

(The three platform segments are technical workstation (TW), host-dependent (HD), 
and personal computer (PC).) 

Data by the Regional Segments (REG): 

REGREV Regional revenue 
REGREV% Regional revenue percent change 
REGSHIP Regional workstation shipments 
REGSHIP% Regional workstation shipments 

percent change 

(The four regional segments are North /America (NA), Europe (EUR), Far East 
(FE), and Rest of World (ROW).) 

L-4 © 1987 Dataquest Incorporated October CCIS Industry Overview 



Appendix L—Lotus Disks 

Data For Worldwide (WW): 

WWREV Worldwide revenue 
WWREV% Worldwide revenue percent change 
WWSHIP Worldwide workstation shipments 
WWSHIP% Worldwide workstation shipments 

percent change 

HP Print 

This command allows you to print the entire worksheet formatted for the HP Laser 
printer. Because of the printer setup strings in Lotus, this command works only with the 
HP Laser. (To print on another printer, you will have to manually change the setup 
strings, and possibly adjust the margins. The print command in the menu should then 
work.) 

Quit 

This command allows you to quit the Menu Macro and return control to yourself. 

Note that to quit the worksheet, not the Menu Macro, type the normal Lotus 
command: \QY. 

Remember, you can return to the Menu Macro at any time by pressing ALT M. 

WORKSHEET MAP FORMAT 

The data base worksheet format is as follows: 

• Data: columns A through I, rows 12 through 248 

• Percent Changes: columns K through P, rows 12 through 248 

• Years: 1985 through 1991 

• Segments: 

— Worldwide 

• Technical Workstation 

• Host-Dependent 

• Personal Computer 
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Appendix L—Lotus Disks 

North America 

Technical Workstation 

Host-Dependent 

Personal Computer 

Europe 

Technical Workstation 

Host-Dependent 

Personal Computer 

Far East 

Technical Workstation 

Host-Dependent 

Personal Computer 

Rest of World 

Technical Workstation 

Host-Dependent 

Personal Computer 

Line Items for Each Segment Above 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Workstation Shipments 

Workstation Installed Base 

Average Price per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 
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Appendix L—Lotus Disl<s 

DATA BASE WORKSHEETS DISCLAIMER 

IMPORTANT MESSAGE-READ THIS 

By accepting this worksheet file, you agree that Dataquest is not responsible for any 
changes that you may make to the data. If changes are made, Dataquest is no longer the 
source of the data. 

You also agree that you will not divulge, publish, loan, give, sell, or permit anyone 
else to divulge, publish, loan, give, or sell copies of this data to any person outside your 
organization. 

Dataquest's liability with respect to the data provided is limited to the following: 

Dataquest Incorporated represents and weirrants to the subscriber that the 
information contained in the service has been compiled by and is the original 
product of Dataquest, and that it has the exclusive and unrestricted right to sell 
the same to the subscriber. The research represents our interpretation and 
analysis of information generally available to the public but is not guaranteed as 
to accuracy and completeness. Dataquest will indemnify and hold harmless the 
subscriber from any obligation or liability to a third party based upon any 
adverse proprietary claim to such information, but shall not be liable for any 
Other actual, special, or consequential damages. 

HOT LINE INFORMATION 

If your questions concern the data base format, calculations, or the worksheet and 
how to use it, call: 

Beth Tucker Romig 
CAD/CAM Industry Service 

Dataquest Incorporated 
(408) 971-9000, Ext. 257 

If your questions concern the market, application, or the trends and assumptions 
used to develop the forecast data base, please call one of the following people in the 
CAD/C/y4 Industry Service: 

Electronic Design Automation Isadore Katz 
(408) 971-9000, Ext. 632 

Mechanical CAD/C/VM Mike Seely 
(408) 971-9000, Ext. 600 

Workstations Dave Burdick 
(408) 971-9000, Ext. 274 

Facilities Design or Mapping Mike Gunville 
(408) 971-9000, Ext. 670 
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Appendix L—Lotus Disks 

DATAQUEST'S CADlCAM INDUSTRY SERVICE 

DATA BASE WORKSHEETS 

COMMENT AND SUGGESTION FORM 

Please return to Dataquest 

Name 

Company 

Application Modules 

How useful is the Lotus formatted diskette? 

Very Somewhat Not at All 

How often do you use the worksheet? 

Very Somewhat Not at All 

What Other information would you like contained in the worksheet? 

What Other comments do you have about the worksheet? 

Return to: Beth Tucker Romig 
CAD/CAM Industry Service 
Dataquest Incorporated 
1290 Ridder Park Drive 
San Jose, California 95131 
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Application: All Source: Dataquest 19-0ct-87 Page 1 

ANNUAL PERCENT CHANGES 

WORLDWIDE ALL PLATFORMS 

Ukstn Shipments 

WIcstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 
====== 

97,941 

204,636 

48.6 

1,748 

1,500 

1,187 

553 
728 

5,713 

1986 
====== 

142,661 

347,297 

41.3 

2,212 

1,989 

1.502 

677 
956 

7,336 

1987 

====== 

183,664 

526.410 

33.4 

2,257 

2,089 

1,879 

718 
1,270 

8,212 

1988 

====== 

218.072 

737.618 

28.9 

2,304 

2,146 

2,255 

752 
1,601 

9,058 

1989 

====== 

245,450 

970,975 1 

25.7 

2,288 

2.141 

2,604 

771 
1,927 

9,730 

1990 

====== 

268,634 

,218,954 1 

23.5 

2,262 

2,117 

2,955 

793 
2,252 

10,379 

1991 

====== 

287,601 

,475,400 

21.8 

2,124 

1,977 

3,353 

937 
2,569 

10,959 

86-91 

CAGR 
====== 

15.IX 

33.5X 

-12.0X 

-.8X 

•AX 

17.4X 

6.7X 

21.9X 

8.4X 

1986 
SSSSS3 

45.7X 

69.A 

•15.OX 

26.5X 

32.6X 

26.5X 

22.5X 

31.4X 

28.4X 

1987 

====== 

28.7X 

51.6X 

-19.0X 

2.1X 

5.OX 

25. IX 

6.0X 

32.8X 

11.9X 

1988 
ssssss 

18.A 
40. IX 

-13.4X 

2.IX 

2.8X 

20.0X 

4.8X 

26. OX 

10.3X 

1989 
SSSSES 

12.6X 

31.6X 

-11.IX 

-.7X 

-.3X 

15.5X 

2.5X 

20.4X 

7.4X 

1990 
====== 

9.4X 

25.5X 

-8.6X 

-I.IX 

-1.1X 

13.5X 

2.8X 

16.9% 

6.7X 

1991 

====== 

7.1X 

21.OX 

-7.2X 

-6.IX 

-6.6X 

13.5X 

18.2X 

14.IX 

5.6X 

UORLDUIOE TECHNICAL WORKSTATION 

Wkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

15,788 

28,030 

64.3 

248 
248 
401 
156 
132 

1,185 

27,690 

55,721 

49.8 

412 
408 
514 
176 
231 

1,741 

39,440 

94,986 

43.3 

522 
518 
719 
226 
328 

2,313 

52,243 

146,824 

37.7 

609 
604 
945 
269 
473 

2,899 

67,628 

212,805 

32.9 

689 
684 

1,183 

312 
637 

3.505 

86.200 

294.815 

29.6 

788 
782 

1,459 

366 
825 

4,221 

106,904 

395,032 

27.1 

796 
790 

1,831 

542 
1,040 

4,999 

31. OX 

48. OX 

-11.5X 

14.IX 

14.IX 

28.9X 

25.2X 

35. IX 

23.5X 

75.4X 

98.8X 

22.6X 

65.8X 

64.4X 

28.2X 

13.IX 

75.IX 

46.9X 

42.4X 

70.5X 

-13.IX 

26.7X 

26.8X 

40. OX 

28.2X 

42.3X 

32.9X 

32.5X 

54.6X 

-12.9X 

16.6X 

16.6X 

31.4X 

18.9X 

44.IX 

25.3X 

29.5X 

44.9X 

-12.7X 

13.2X 

13.2X 

25.2X 

16.2X 

34.7X 

20.9X 

27.5X 

38.5X 

-10.OX 

14.4X 

14.4X 

23.4X 

17.4% 

29.6% 

20.5% 

24.0% 

34.0% 

-8.4% 

1.0% 

1.0% 

25.5% 

48.0% 

26.0% 

18.4% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 

WORLOUIDE HOST-DEPENDENT 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uarkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

34.053 

100,986 

97.4 

1,335 

1,086 

629 
378 
586 

4,014 

1986 
====== 

37,961 

138,947 

101.3 

1,562 

1,343 

656 
446 
669 

4,676 

1987 
====== 

42,432 

177,085 

83.5 

1,413 

1,248 

673 
418 
874 

4.626 

1988 

====== 

44,549 

215,787 

73.9 

1,310 

1,158 

684 
396 

1,029 

4,576 

1989 
====== 

45,095 

252,141 

66.6 

1,192 

1,051 

689 
368 

1,159 

4,459 

1990 
====== 

44,362 

285,818 

60.3 

1,064 

925 
684 
336 

1.265 

4.275 

1991 

====== 

42,267 

313,748 

55.3 

937 
797 
673 
303 

1,340 

4,051 

86-91 

CAGR 
====== 

2.2X 

17.7X 

-11.4X 

•9.7X 

-9.9X 

.5X 
-7.4X 

14.9% 

•2.8% 

1986 

====== 

11.5% 

37.6% 

4.1% 

17.0% 

23.6% 

4.2% 

18.0% 

14.2% 

16.5% 

1987 
====== 

11.8% 

27.4% 

-17.6% 

•9.6% 

-7.0% 

2.7% 

-6.3% 

30.A 

-1.1% 

1988 
====== 

5.0% 

21.9% 

-11.5% 

•7.3% 

-7.3% 

1.5% 

-5.3% 

17.7% 

-1.1% 

1989 
====== 

1.2% 

16.8% 

-9.9% 

-9.0% 

-9.2% 

.8% 
•7,0% 

12.6% 

-2.6% 

1990 
====== 

-1.6% 

13.4% 

•9.5% 

•10.7% 

•11.9% 

•.7% 

•8.6% 

9.2% 

•4.1% 

1991 

====== 

-4.7% 

9.8% 

-8.2% 

-11.9% 

-13.9% 

-1.6% 

-9.9% 

6.0% 

-5.2% 

UORLDUIDE PERSONAL CGflPUTER 

Hkstn Shipments 

Wkstn Installed Buw 

Average Price Per '$0at 

CPU Revenue 

Uorkstatiort Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

48 
75 
,100 

,620 

8.9 
165 
165 
157 
19 
10 
513 

77,010 

152,629 

8.6 
238 
238 
332 
55 
57 
920 

101,791 

254,340 

8.7 
323 
323 
487 
74 
67 

1,273 

121,280 

375,008 

8.6 
385 
385 
626 
88 
99 

1,582 

132,727 

506,030 

8.2 
406 
406 
732 
91 
131 

1,766 

138,072 

638,321 

7.9 
410 
410 
811 
90 
161 

1,882 

138,430 

766,620 

7.6 
390 
390 
848 
91 
189 

1,909 

12.4% 

38.1% 

-2.4% 

10.4% 

10.4% 

20.6% 

10.7% 

27.3% 

15.7% 

60.1% 

101.8% 

-3.4% 

44.2% 

44.1% 

111.5% 

189.3% 

455.0% 

79.3% 

32.2% 

66.6% 

1.2% 

35.5% 

35.5% 

46.5% 

34.5% 

18.A 
38.4% 

19.1% 

47.4% 

•1.1% 

19.3% 

19.3% 

28.6% 

18.8% 

47.0% 

24.3% 

9.4% 

34.9% 

-4.7% 

5.6% 

5.6% 

16.9% 

3.8% 

32.5% 

11.A 

4.0% 

26.1% 

•3.7% 

.8% 

.8% 
10.8% 

•1.2% 

23.2% 

6.5% 

.3% 
20.1% 

•3.8% 

•4.8% 

•4.8% 

4.6% 

1.4% 

17.4% 

1.4% 

Workstations in actual units. Revenue in millions of dollars, Price in thousands of dollars 
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1985 

==ss=s 

)RTH AMERICA ALL PLATFORMS 

Ulcstn ShipmeIits 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

56,117 

128,418 

46.3 

918 
829 
689 
318 
448 

3,203 

1986 
====== 

71,943 

200,361 

38.8 

1,094 

974 
719 
308 
485 

3,579 

1987 

====== 

89,803 

287,510 

30.4 

1,008 

927 
978 
321 
603 

3,837 

1988 

====== 

105.268 

388,875 

26.2 

1,009 

938 
1,186 

330 
731 

4,195 

1989 

====== 

117,655 

499,877 

23.5 

998 
936 

1,377 

337 
861 

4,509 

1990 

====== 

129,363 

618,399 

21.6 

994 
937 

1,567 

347 
995 

4,839 

1991 

====== 

139,220 

741,403 

20.3 

927 
872 

1,777 

435 
1,131 

5,142 

86-91 

CAGR 

====== 

14.IX 

29.9X 

•12.2X 

-3.3X 

-2.2X 

19.8X 

7.2X 

18.5X 

7.5X 

1986 

ANNUAL PERCENT CHANGES 

1987 1988 1989 1990 1991 

28.2X 

56.0X 

16.3X 

19.1X 

17.5X 

4.3X 

-3.2X 

8. IX 

11.7X 

24.8X 

43.5X 

-21.5X 

-7.9X 

-4.9X 

36.1X 

4.4X 

24.4X 

7.2X 

17.2X 

35.3X 

-13.8X 

.2X 
1.2X 

21.2X 

2.9X 

21.2X 

9.3X 

11.8X 

28.5X 

-10.4X 

-1.1X 

•.IX 

16.1X 

1.9X 

17.7X 

7.5X 

10.0X 

23.7X 

-8.0X 

-.4X 

.OX 
13.7X 

3.OX 

15.6X 

7.3X 

7.6X 

19.9X 

-6.2X 

-6.7X 

-6.9X 

13.4X 

25.5X 

13.7% 

6.3% 

NORTH AMERICA TECHNICAL WORKSTATION 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

10,195 

19,113 

63.2 

155 
155 
259 
103 
84 
756 

15,196 

34,308 

45.4 

210 
207 
272 
85 
131 
905 

19,896 

54,100 

39.6 

240 
238 
369 
103 
171 

1,121 

25,565 

79,445 

34.9 

273 
271 
479 
120 
237 

1,380 

32,447 

111.022 

31.1 

308 
305 
589 
138 
312 

1,652 

40,407 

149,294 

28.6 

348 
345 
711 
160 
399 

1,964 

49,557 

195,580 

26.5 

334 
332 
885 
259 
499 

2,309 

% . 7 X 

41.6X 

-10.2X 

9.8X 

9.9X 

26.6X 

25.OX 

30.7X 

20.6X 

49. IX 

79.5X 

-28.2X 

35.OX 

33.6X 

5.2X 

•17.4X 

55.9X 

19.7X 

30.9X 

57.7X 

-12.8X 

14.4X 

14.7X 

35.6X 

21.8X 

30.5% 

23.8% 

28.5X 

46.8X 

-11.9X 

14.IX 

14.IX 

29.6X 

16. OX 

38.7X 

23.2% 

26.9% 

39.7X 

-10.9X 

12.5X 

12.5X 

22.9X 

15.2X 

32. OX 

19.7X 

24.5% 

34.5% 

-8.0% 

13.1% 

13.1% 

20.7% 

16.2% 

27.8% 

18.9% 

22.6% 

31.0% 

-7.3% 

-3.9% 

-3.8% 

24.4% 

61.6% 

25.0% 

17.6% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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1985 
====== 

IRTH AMERICA HOST-DEPENOEigT 

Wkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

19,358 

62,996 

90.5 

674 
585 
357 
211 
360 

2,187 

1986 

====== 

19,027 

82,023 

97.2 

780 
662 
290 
214 
335 

2,281 

1987 
====== 

20,379 

99,890 

79.7 

650 
571 
335 
193 
410 

2,159 

1988 

====== 

21,265 

117,860 

70.6 

598 
528 
346 
182 
463 

2,117 

1989 
====== 

21,686 

134,810 

63.6 

545 
486 
356 
170 
509 

2,066 

1990 
====== 

21,829 

150.937 

57.4 

495 
440 
364 
158 
548 

2,005 

1991 

====== 

21,470 

164,873 

52.5 

446 
393 
369 
145 
578 

1,932 

86-91 

CAGR 
====== 

2.4X 

IS.OX 

-11.6X 

-10.6X 

•9.9X 

5.OX 

-7.5X 

11.5X 

•3.3X 

ANNUAL PERCENT CHANGES 

1986 1987 1988 1989 1990 1991 

-1.7X 

30.2X 

7.5X 

15.7X 

13.2X 

18.7X 

1.6X 

-7.1X 

4.3X 

7. IX 

21.8X 

-18.0X 

-16.6X 

-13.8X 

15.7X 

-10.IX 

22.3X 

-5.4X 

4.4X 

18.0X 

-11.4X 

-8.0X 

•7.5X 

3.IX 

-5.7X 

13.IX 

•1.9X 

2.OX 

14.4X 

-10.0X 

-8.8X 

-8.OX 

3.OX 

-6.6X 

9.9X 

-2.4X 

.7X 
12.OX 

-9.7X 

-9.2X 

-9.3X 

2.3X 

-7.1X 

l.TA. 

-2.9% 

-1.6X 

9.2X 

•8.6X 

-9.8X 

-10.7X 

1.5X 

-7.8% 

5.4% 

-3.6% 

NORTH AMERICA PERSONAL COMPUTER 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per S^t 

CPU Reveiuie 

Workstation Revenua 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

26,565 

46,309 

7.7 
89 
69 
74 
4 
4 

260 

37,721 

84,030 

6.6 
104 
104 
156 
9 
19 

393 

49,529 

133,520 

6.4 
118 
118 
274 
25 
23 
558 

58,438 

191 ,569 
6.3 
138 
138 
362 
29 
31 
697 

63,521 

254,045 

6.0 
145 
145 
433 
29 
39 
791 

67 
318 

.127 

,168 

5.8 
151 
151 
492 
29 
47 
869 

68,193 

380.951 

5.7 
146 
146 
523 

31 
54 
900 

12.6X 

35.3X 

-2.9X 

7. OX 

7. OX 

27.3X 

28.9X 

23.4X 

18.0X 

42. OX 

81.5X 

-14.3X 

16.9X 

16.9X 

112.6X 

100.5X 

366.6X 

50.8% 

31.3X 

58.9% 

-3.0% 

13.OX 

13. OX 

75.IX 

194.6% 

20.3% 

42.1% 

18.0% 

43.5% 

-1.6% 

17.0% 

17.0% 

32.0% 

14.2% 

36.4% 

25.0% 

8.7% 

32.6X 

-4.8% 

5.3% 

5.3X 

19.6% 

.2% 
26.3% 

13.5% 

5.7% 

25.2% 

-3.3% 

3.9% 

3.9% 

13.7% 

-.8% 

19.8% 

9.9% 

1.6% 

19.7% 

-1.7% 

-3.1% 

-3.1% 

6.3% 

6.4% 

15.3% 

3.5% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 

EUROPE ALL PLATFORMS 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

26,571 

40,413 

42.5 

420 
359 
278 
123 
184 

1,365 

1986 

====== 

39,324 

79,737 

39.3 

561 
551 
394 
161 
256 

1,923 

1987 

====== 

50,676 

129,585 

33.4 

602 
588 
497 
197 
338 

2,222 

1988 
====== 

59,269 

187,461 

29.2 

610 
600 
591 
204 
446 

2.453 

1989 

65,757 

250.556 

25.7 

589 
582 
673 
203 
548 

2.596 

1990 

====== 

70,671 

316.291 

23.3 

565 
560 
754 
203 
646 

2.727 

1991 

====== 

73,856 

382,590 

21.5 

514 
507 
841 
227 
736 

2,825 

86-91 

CAGR 

====== 

13.4X 

36.8X 

-11.4X 

-1.7X 

.1.6X 

16.4X 

7.2X 

23.5X 

8.0X 

1986 

====== 

48.0X 

97.3X 

-7.4X 

33.6X 

53.2X 

41.6X 

30.7X 

39.0X 

40.9X 

1987 

====== 

28.9X 

62.5X 

-15.IX 

7.4X 

b.n 
26.1X 

22.5X 

32. IX 

15.6X 

1988 

====== 

17.0X 

44.7X 

-12.6X 

1.4X 

2.2X 

19.0X 

3.8X 

31.7X 

10.4X 

1989 
ssssss 

10.9X 

33.7X 

-11.9X 

-3.5X 

-3.0X 

13.7X 

-.5X 

22.9X 

5.8X 

1990 

====== 

7.5X 

26.2X 

-9.3X 

-4.IX 

-3.9X 

12.0X 

-.2X 

17.8X 

5.IX 

1991 
====== 

4.5X 

21.OX 

-7.9X 

-9.1X 

-9.3X 

11.6X 

12.OX 

14.OX 

3.6X 

EUROPE TECHNICAL WORKSTATION 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

bforkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

3.306 

5,556 

66.8 

55 
55 
87 
32 
31 
260 

7.806 

13,362 

53.9 

125 
124 
153 
51 
60 
513 

12.121 

25.438 

45.2 

168 
166 
214 
71 
93 
713 

16,193 

41,514 

38.2 

192 
190 
278 
83 
138 
880 

21,054 

62.117 

32.3 

212 
209 
341 
93 
186 

1.041 

26,902 

87,809 

28.7 

239 
237 
412 
107 
241 

1,236 

32,842 

118,694 

26.0 

243 
240 
501 
145 
302 

1,431 

33.3X 

54.8X 

-13.6X 

14.3X 

14.2X 

26.7X 

23.4X 

38.0X 

22.8X 

136.1X 

140.5X 

-19.3X 

127.2X 

125.3X 

76.3X 

57.6X 

94.7X 

97.2X 

55.3X 

90.4X 

-16.1X 

34.8X 

34.6X 

39.6X 

40.9X 

54.4X 

39. IX 

33.6X 

63.2X 

-15.5X 

14.2X 

14.IX 

30.0X 

15.8X 

47.6X 

23.4X 

30.0X 

49.6X 

-15.4X 

10.3X 

10.3X 

22.6X 

12.3X 

35.5X 

18.3X 

27.8X 

41.4X 

-11.IX 

13.OX 

13.OX 

21. OX 

14.7X 

29.4X 

18.7% 

22.IX 

35.2X 

-9.4X 

1.6% 

1.6% 

21.5% 

36.3% 

25.2% 

15.8% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 

" • . . ; • ' : . 

EUROPE HOST-OEPEKDEKT 

Ukstn Stiipments 

UkstI^ Installed Btt»« 
Average Price Per Sifist: 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

EUROPE PERSONAL COMPUTER 

Hkstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

7,640 

15,600 

104.0 

322 
261 
154 
86 
148 
971 

15.625 

19,256 

7.3 
43 
43 
37 
5 
5 

134 

1986 

====== 

9,949 

25,549 

98.8 

378 
369 
171 
104 
183 

1,204 

21,570 

40,826 

6.7 
58 
58 
70 
6 
13 
206 

1987 

====== 

11,944 

36,731 

81.5 

371 
358 
185 
111 
231 

1,257 

26,611 

67,416 

6.5 
63 
63 
99 
14 
14 
253 

1988 

====== 

12,879 

48,440 

71.4 

348 
340 
191 
106 
289 

1,273 

30,197 

97.507 

• 6.4 

71 
71 
123 
16 
19 
299 

1989 
====== 

12.786 

59,304 

63.7 

306 
301 
191 
95 
337 

1,229 

31,918 

129,135 

6.1 
72 
72 
141 
16 
25 
325 

1990 
====== 

12.071 

68,924 

57.0 

256 
253 
188 
81 
375 

1,152 

31.698 

159,559 

5.9 
70 
70 
153 
15 
30 
339 

1991 
====== 

10,755 

76,287 

51.8 

207 
203 
183 
67 
399 

1,059 

30,259 

187,609 

5.8 
64 
64 
157 
15 
34 
335 

86-91 

CAGR 

====== 

1.6X 

24.5X 

-12.IX 

-11.3X 

-11.3X 

1.4X 

-8.4X 

16.9X 

-2.5X 

7.0% 

35.7X 

•2.8X 

1.9X 

1.9X 

17.5X 

19.3X 

21.2X 

10.2% 

1986 

====== 

30.2X 

63.8X 

•5.0X 

17.5X 

41.2% 

10.9% 

21.1% 

23.0% 

24.0% 

38.0% 

112.0% 

-8.4% 

34.5% 

34.5% 

87.6% 

21.0% 

171.4% 

53.8% 

1987 

====== 

20.1% 

43.8% 

•17.5% 

-1.8% 

-2.8X 

8.1% 

7.2% 

26.6% 

4.4% 

23.4% 

65.1% 

-3.0% 

8.1% 

8.1% . 

40.4% 

128.8% 

6.1% 

22.6% 

1988 
====== 

7.8% 

31.9% 

-12.4% 

-6.3% 

-5.2% 

3.5% 

-4.9% 

24.9% 

1.3% 

13.5% 

44.6% 

-1.5% 

12.2% 

12.2% 

24.3% 

11.8% 

38.4% 

18.4% 

1989 

====== 

-.7% 

22.4% 

-10.8% 

-12.2% 

-11.4% 

.2% 
-10.6% 

16.7% 

-3.5% 

5.7% 

32.4% 

-4.7% 

2.0% 

2.0% 

14.7% 

-.2% 

27.6% 

8.7% 

1990 
====== 

-5.6% 

16.2% 

-10.6% 

-16.2% 

-16.0% 

-1.7% 

-14.2% 

11.2% 

-6.3% 

-.7% 

23.6% 

•3.3% 

-2.6% 

•2.6% 

9.1% 

•3.9% 

20.6% 

4.1% 

1991 -
====== 

-10.9% 

10.7% 

-9.1% 

•19.1% 

-19.7% 

-2.9% 

-17.4% 

6.6% 

•8.1% 

-4.5% 

17.6% 

•1.7% 

•8.7% 

•B.n 
2.n 
•1.4% 

15.8% 

-1.1% 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 

FAR EAST ALL PLATFORMS 

Ulcstn Shipcnents 

Ulcstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

13,490 

23,743 

69.6 

376 
279 
203 
101 
79 

1,035 

1986 
====== 

27,362 

51,105 

49.3 

452 
395 
364 
191 
185 

1,587 

1987 

====== 

35,807 

86,250 

40.6 

548 
487 
345 
168 
277 

1,825 

1988 

====== 

42,047 

127,244 

35.7 

567 
502 
399 
180 
358 

2,007 

1989 
ssssss 

46,952 

172,183 

32.1 

569 
499 
457 
188 
436 

2.150 

1990 
====== 

50,474 

218,949 

29.6 

565 
490 
520 
196 
511 

2,281 

1991 

====== 

53,589 

266,920 

27.6 

544 
465 
603 
218 
581 

2,412 

86-91 

CAGR 
====== 

14.4X 

39.2X 

•11.0X 

3.8X 

3.3X 

10.6X 

2.7X 

25.7X 

8.7X 

1986 
====== 

102.8X 

115.2X 

-29.IX 

20. IX 

41.5X 

79.4X 

89.5X 

134.6X 

53.3X 

1987 
ssssss 

30.9X 

68.8X 

.17.7X 

21.3X 

23. IX 

•5.2X 

-11.9X 

49.7X 

15.0X 

1988 

====== 

17.4X 

47.5X 

-12.0X 

3.6X 

3. IX 

15.7X 

6.8X 

29.4X 

10.0X 

1989 

====== 

11.7X 

35.3X 

-10.3X 

.4X 
-.4X 

14.4X 

4.5X 

21.6X 

7.1X 

1990 

====== 

7.5X 

27.2X 

-7.7X 

-.8% 

-1.9X 

13.8% 

4.2% 

17.1% 

6.1% 

1991 

====-= 

6.2% 

21.9% 

-6.9% 

-3.6% 

-5.OX 

16.0% 

11.7% 

13.8% 

5.7% 

FAR EAST TECHNICAL WORKSTATION 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1,913 

2.848 

68.3 

33 
33 
50 
18 
14 
147 

3,559 

6,407 

64.8 

62 
62 
82 
37 
33 
276 

5.472 

11.856 

56.7 

95 
95 
118 
43 
54 
404 

7.581 

19,383 

49.2 

117 
117 
161 
54 
81 
531 

10,199 

29.322 

42.4 

138 
137 
217 
66 
112 
671 

13.597 

42.270 

37.1 

162 
161 
288 
81 
148 
840 

17,834 

58.982 

32.6 

176 
175 
384 
110 
190 

1.035 

38.0X 

55.9X 

-12.8X 

23. IX 

23. OX 

36.3X 

24.2% 

41.8X 

30.2% 

86.0X 

124.9X 

-5.IX 

90.8X 

90.2X 

62.2X 

110.3X 

138.0% 

87.5X 

53.8X 

85. IX 

-12.5X 

52.6X 

52.IX 

44.4X 

14.5% 

63.8% 

46.3% 

38.5% 

63.5X 

-13.2X 

23.4X 

23.4X 

36.9X 

27.3X 

50.3X 

31.3X 

• 34.5X 

51.3X 

-13.8X 

17.5X 

17.5X 

34.5X 

22. IX 

38.2% 

26.3% 

33.3% 

44.2% 

•12.5% 

17.3% 

17.2% 

32.A 

21.5% 

32.0% 

25.1% 

31.2% 

39.5% 

-12.1% 

8.9% 

8.9% 

33.1% 

36.7% 

27.9% 

23.2% 

Workstations in actual units, ReverHje in millions of dollars. Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 
"' i< ± " 

-; 1. 

FAR EAST HOST-DEPENDENT 

Ukstn ShipInents 

Ukstn Installed Base 

ftverage Price Per Seat 

CPU Revenue 

Workstation Revenue 

Softtjare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 

6,382 

12,154 

110.0 

313 
216 
108 
74 
64 
774 

1986 
==s=== 

7,447 

19,601 

114.8 

318 
261 
182 
114 
128 

1.003 

1987 
===sss 

7,831 

26,813 

98.2 

318 
258 
125 
93 
194 
988 

1988 
====== 

7,606 

33,531 

89.7 

288 
223 
115 
85 
231 
942 

1989 
====== 

7,256 

39,384 

83.4 

261 
191 
106 
79 
260 
897 

1990 

====== 

6,807 

44,486 

78.4 

236 
162 
95 
73 
283 
848 

1991 
====== 

6,222 

48,400 

74.8 

212 
134 
84 
68 
298 
794 

86-91 

CAGR 

====== 

-3.5X 

19.8X 

.8.2X 

-7.8X 

'12.6X 

-14.4X 

-9.8X 

18.4X 

.4.6X 

1986 

====== 

16.7X 

61.3X 

4.4X 

1.6X 

21.OX 

68.2X 

54.6X 

100.7X 

29.5X 

1987 
====== 

5.2X 

36.8X 

-14.5X 

.3% 
-1.3% 

-31.4X 

-18.5X 

51.4X 

-1.5X 

1988 
====== 

-2.9X 

25. IX 

-8.7X 

-9.7X 

-13.6X 

-8.0X 

-8.IX 

19.2X 

•4.7X 

1989 
.tX •: ' 

-'"' 

-4.6X 

17.5X 

-6.9X 

-9.4X 

-14.OX 

-7.8X 

-7.5X 

12.7X 

-4.7X 

V. •-• 

1990 

====== 

-6.2X 

13.OX 

-6.0% 

-9.5X 

-15.6X 

-10.6X 

-7.2X 

8.8% 

•5.4% 

1991 

====== 

-8.6X 

8.8X 

•4.6X 

-10.2% 

•17.4X 

-11.7X 

-7.5% 

5.2X 

-6.4% 

FAR EAST PERSONAL COMPUTER 

Ukstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

5,195 

8,741 

20.5 

31 
31 
44 
10 
1 

113 

16,355 

25,096 

16.1 

72 
72 
100 
40 
24 
308 

22,504 

47,581 

16.6 

134 
134 
102 
33 
29 
433 

26,860 

74,330 

16.6 

162 
162 
123 
40 
46 
534 

29,497 

103,477 

15.8 

171 
171 
134 
42 
63 
582 

30,069 

132,193 

15.1 

167 
167 
137 
42 
80 
593 

29,533 

159,537 

14.5 

157 
157 
136 
40 
94 
583 

12.5X 

44.8X 

-2.IX 

16.9X 

16.9X 

6.3X 

.IX 
31.3X 

13.6% 

214.8X 

187.IX 

-21.5X 

133.7X 

133.7X 

126.IX 

319.2X 

1828.0X 

172.0% 

37.6% 

89.6% 

3.1% 

87. IX 

87.1% 

2.0% 

-17.8% 

21.8% 

40.6% 

19.4% 

56.2% 

.0% 
20.9% 

20.9% 

20.3% 

21.9% 

57.6% 

23.3% 

9.8% 

39.2% 

-4.8% 

5.3% 

5.3X 

8.8X 

5.9X 

37.2X 

8.9% 

1.9% 

27.8% 

-4.4% 

-2.0% 

-2.0% 

2.5% 

-2.0% 

25.3% 

2.0% 

-1.8% 

20.7% 

-4.0% 

-6.5% 

-6.5% 

-.9% 

-3.1% 

18.1% 

-LA 

Workstations in actual units, Revenue in millions of dollars. Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 

REST OF WORLD ALL PLATFOfffiS 

Ukstn Shipments 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

1985 

====== 
I 

1,762 

12.062 

52.0 

34 
32 
17 
11 
16 
110 

1986 

====== 

4,032 

16,094 

51.4 

106 
69 
25 
18 
30 
248 

1987 

====== 

7,377 

23,064 

35.3 

99 
88 
59 
31 
51 

328 

1988 

====== 

11,489 

34,039 

27.2 

117 
107 
77 
38 
65 
404 

1989 
ssssss 

15,086 

48,360 

23.6 

131 
123 
97 
43 
82 
476 

1990 

====== 

18,126 

65,315 

21.1 

138 
131 
114 
47 
101 
532 

1991 

====== 

20,936 

84,487 

19.1 

138 
133 
132 
56 
121 
580 

86-91 

CAGR 
SSSSSS 

39.0X 

39.3X 

-18.OX 

5.5X 

13.9X 

39.9X 

26. OX 

31.9X 

18.5X 

1986 

====== 

128.8X 

33.4X 

-1.1X 

212.5X 

116.8X 

47.2X 

59.4X 

88.9X 

125.9X 

1987 
SSSSSS 

83.0X 

43.3X 

-31.3X 

-5.9X 

26.4X 

138.9X 

77. IX 

68.4X 

32.4X 

1988 

====== 

55.7X 

47.6X 

•23.0X 

17.4X 

21.8X 

31.5X 

20.7X 

27.7X 

23. IX 

1989 
SSSSSS 

31.3X 

42.1X 

-13.3X 

12.2X 

15.0X 

24.9X 

15.6X 

25.8X 

17.9X 

1990 

====== 

20.2X 

35. IX 

-10.5X 

5.6X 

7.0X 

18.0X 

9.5X 

22.7X 

11.8% 

1991 

====== 

15.5X 

29.4X 

•9.4X 

.IX 
1.1X 

15.7X 

17.7X 

20. IX 

9.0X 

RE S T OF WORLD TECHNICAL MORKSTATION 

Ukstn Shipnients 

Ukstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

374 
513 

49.8 

6 
6 
5 
3 
3 
22 

1,130 

1,644 

34.7 

15 
15 
7 
3 
6 
47 

1.951 

3,590 

31.9 

19 
19 
19 
8 
10 
75 

2,904 

6,481 

28.9 

26 
26 
27 
12 
17 
108 

3,929 

10.344 

25.9 

32 
32 
36 
15 
26 
141 

5,294 

15,442 

23.8 

40 
39 
48 
19 
37 
182 

6,671 

21,775 

22.1 

43 
42 
62 
27 
49 
224 

42.6X 

67.7X 

-8.6X 

22.8X 

22.9X 

56.0X 

53.3X 

50.1X 

36.7X 

201.9X 

220.3X 

-30.3X 

172.2X 

169.0X 

46.3X 

6.6X 

120.5X 

115.OX 

72.6X 

118.4X 

-8.1X 

25.3X 

25.8X 

176.3X 

155.6X 

58.4X 

60.4X 

48.8X 

80.5X 

-9.4X 

37.2X 

37. IX 

42.8X 

39.7X 

70.4X 

43.4X 

35.3X 

59.6X 

•10.4X 

22.4X 

22.4X 

35.0X 

"ii.6X 

49'9X 

30.4X 

34.7X 

49.3X 

-8.1X 

23.3X 

23.3X 

33. IX 

27.5X 

'io.TX 

29.5X 

26. OX 

41.OX 

-7.1X 

7.8X 

7.8X 

30.3X 

47.0X 

33 .'9X 

23. OX 

tff< 
h;?'-! . 

Workstations in actual units. Revenue in millions of dollars. Price in thousands of dollars 
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ANNUAL PERCENT CHANGES 

1985 
====== 

:ST OF WORLD HOST-DEPENDENT 

Wkstn Shipments 

Wtcstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

673 
10,236 

101.9 

26 
24 
10 
8 
13 
82 

1986 
====== 

1,538 

11,774 

103.8 

87 
50 
13 
U 
24 
187 

1987 
====== 

2,278 

13,651 

78.1 

73 
61 
28 
21 
40 
223 

1988 
====== 

2,799 

15,956 

68.3 

77 
67 
32 
23 
46 
244 

1989 

==s=== 

3,367 

18,644 

60.8 

81 
73 
36 
25 
53 
267 

1990 

==x=== 

3,654 

21,471 

54.3 

77 
71 
37 
24 
59 
269 

1991 ' 

s===== 

' ' 
3.820 

24,188 

48.9 

72 
67 
38 
23 
66 
265 

86-91 

CAGR 
====== 

20. OX 

15.5X 

-14.OX 

-3.6X 

5.8X 

24.5X 

10.2X 

22.7X 

7.2X 

1986 
====== 

128.4X 

15.OX 

1.9X 

229.5X 

106.6X 

20.9X 

78.8X 

79.3X 

128.1X 

1987 
====== 

48. IX 

15.9X 

-24.8X 

-15.9X 

21.3X 

123.5X 

49.9X 

69.4X 

19.1X 

1988 
====== 

22.9X 

16.9X 

-12.6X 

5.2X 

9.2X 

13.IX 

8.2X 

15.OX 

9.3X 

1989 

====== 

20.3X 

16.8X 

-11.0X 

5.IX 

B.6X 

13.2X 

7.9X 

15.OX 

9.2X 

1990 

====== 

8.5X 

15.2X 

-10.6X 

-4.OX 

-2.6X 

4.IX 

-2.OX 

12.5X 

.9X 

1991 

====== 

4.5X 

12.7X 

-10.OX 

-6.7X 

-5.4X 

.3X 
-5.2X 

10.5X 

-1.4X 

REST OF WORLD PERSONAL COMPUTER 

Wkstn Shipments 

Wkstn Installed Base 

Average Price Per Seat 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

715 
1,314 

5.9 
2 
2 
2 
0 
0 
6 

1,364 

2,677 

6.1 
4 
4 
5 
0 
0 
13 

3,148 

5,823 

6.4 
7 
7 
12 
2 
1 
30 

5,786 

11,602 

6.5 
14 
14 
19 
3 
2 
52 

7,790 

19,373 

6.4 
18 
18 
25 
4 
3 
69 

9,178 

28,402 

6.3 
21 
21 
29 
5 
5 
81 

10,445 

38,524 

6.2 
23 
23 
32 
5 " 

7 
91 

50.3X 

70.5X 

.3X 
44.4X 

44.4X 

43. IX 

111.OX 

76.4X 

46.6X 

90.8X 

103.8X 

3.4X 

96.8X 

93.8X 

206.9X 

160.OX 

1200.0X 

134.7X 

130.9X 

117.5X 

4.9% 

97.9% 

97.9X 

127.7% 

1107.7% 

169.2% 

120.0% 

83.8X 

99.2X 

1.6X 

86.8X 

86.8X 

56.5X 

89.2X 

98. IX 

74.8% 

34.6X 

67. OX 

-1.5X 

31.8X 

31.8X 

30. IX 

32.7X 

65.4X 

32.6X 

17.8X 

46.6% 

-1.6% 

16.6% 

16.8% 

16.1% 

15.0% 

44.8% 

17.9% 

13.8% 

35.6X 

-1.6% 

10.2% 

10.2% 

11.3% 

20.1% 

33.9% 

12.6% 

Workstations in actual units, Revenue in millions of dollars. Price in thousands of dollars 
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THIS SECTION WAS NOT READY IN TIME FOR PUBLICATION. 

IT WILL BE MAILED AS SOON AS IT BECOMES AVAILABLE. 

'^1 

i' 
f 

•t 

S 



# 

m 

CAD/CAM Industry Service 
Electronic Design 

Automation Applications 

Dataoyest 
m n acompaiwcrf 
a i l B The IXin & OtKbtfeet Corporation 

1290 RMd^ Park IMve 
San Jose, CaUfmiia 95131-2398 

(408) 971-9000 
Tstex: 17»73 

Rw: (408) 971-9003 

Sales/S^rke ofiEk:es: 

UNITED K I N G D O M GERMANY 
Dataquest UK Limited Dataquest GmbH 
IStii Floor, Centre Point Rosenkavalierpiatz 17 
103 New Oxford S t r^ D-8000 Munich 81 

Loncton WCIA IDD Wfea Germaiy 
England (089)91 10 64 

01-379-6257 Tfelex: 5218070 
Tfelrac: 266195 Fax: (089)91 21 89 

ftx: 01-240-3653 

FRANCE JAPAN 
Dataqu^ SARL Di^tquest h^m, Ltd. 

VX), aventK Charts de Gmille Tktyo Ginza Buikiing/2nd Floor 
92200 Neuilly-sur-Seine 7-14-K Ginza, Chuo-ku 

France Tdk^ 104 J^ian 
(01)47.38.0.12 (03)546-3191 
Tfetec: 61082 "felex: 3 2 ' ^ 

Fax: (01)47.38.11.23 Fax: (03)546-3198 

The content of diis rqxKt rq>rK«ats <xir interpretation and an^ysis of information 
generally aivailable to the fnMic or released by rraponsible individuals in the subject ccnn-
panies, but is tmt guaranleed as to accuracy or conq)letetKss. It does not comain material 
{nuvided to us in amfk^Ke by our clients. 

This informati(»i is not furnished in connection with a sale or offer to sell securities, 
OT in oxmecticm with the sdicit^ion c^an offer to buy securities. This futn and its par-
eitt and/or their o^K êrs, ^ockhddeis, or members c^ their families naiy, frmn time to 
time, have a long or short positirai in the securities mentioied and may sell or buy such 
securities. 

{fitted in the United Ststtes of America. All rig^ reserved. No part of this publica
tion m ^ be vqHoduced, ^ored in r^iwval systrans, or trananitted, in any foirn or l^ 
aipf means—mechanical, etectrcmic, pholoc<^ii^, diqiiia^ng, microfilming, videot̂ >e, 
or otherwise—without the {Hior written permission of the puUisher. 

© t9S7 Datacpiea Incorponried 





Table of Contents 

CAD/CAM INDUSTRY SERVICE ' 
Electronic Design Automation Applications 

TABLE OF CONTENTS 

INTRODUCTION TO THE SERVICE 

1 ELECTRONIC DESIGN AUTOMATION 

1.1 EDA Definitions 
1.2 EDA Executive Summary 
1.3 EDA Market Overview 
1.4 EDA Forecasts 
1.5 EDA Market Shares 

2 ECAE/^PUCATIONS 

2.1 ECAE Definitions 
2.2 ECAE Executive Summary 
2.3 ECAE Market Overview 
2.4 ECAE Forecasts 
2.5 ECAE Market Shares 

3 IC LAYOUT 

3.1 IC Layout Definitions 
3.2 IC Layout Executive Summary 
3.3 IC Layout Market Overview 
3.4 IC Layout Forecasts 
3.5 IC Layout Market Shares 

4 PCB LAYOUT 

4.1 PCB Layout Definitions 
4.2 PCB Layout Executive Summary 
4.3 PCB Layout Market Overview 
4.4 PCB Layout Forecasts 
4.5 PCB Layout Market Shares 

CCIS EDA © 1987 Dataquest Incorporated June TOC-1 



Table of Contents 

CAD/CAM INDUSTRY SERVICE 
Electronic Design Automation Applications 

(Continued) 

FORECAST DATA BASE 

APPENDIX A FORECASTS 

APPENDIX B MARKET SHARES 

APPENDIX G GLOSSARY 

APPENDIX L LOTUS DISKS 

TOC-2 © 1987 Dataquest Incorporated June CCIS EDA 



Table of Contents 

CAD/CAM INDUSTRY SERVICE 
Industry Overview 

TABLE OF CONTENTS 

INTRODUCTION TO THE SERVICE 

1 INDUSTRY OVERVIEW 

1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 

Industry Overview 
Total Market 
Market Share 
Applications 
Regions 
Platforms 
Pricing 
Revenue Sources 
Distribution Channels 

2 NORTH /sJvlERIC/\N OVERVIEW 

2.1 North American Total Market 
2.2 North American Market Share 
2.3 North /American Applications 
2.4 North American Platforms 
2.5 North American Pricing 
2.6 North American Revenue Sources 
2.7 North American Distribution Channels 

3 EUROPEAN OVERVIEW 

3.1 European Total Market 
3.2 European Market Share 
3.3 European Applications 
3.4 European Platforms 
3.5 European Pricing 
3.6 European Revenue Sources 
3.7 European Distribution Channels 
3.8 European Market by Region 

CCIS EDA © 1987 Dataquest Incorporated June TOC-3 



Table of Contents 

CAD/CAM INDUSTRY SERVICE 
Industry Overview 

(Continued) 

4 FAR EASTERN OVERVIEW 

4.1 Far Eastern Total Market 
4.2 Far Eastern Market Share 
4.3 Far Eastern Applications 
4.4 Far Eastern Platforms 
4.5 Far Eastern Pricing 
4.6 Far Eastern Revenue Sources 
4.7 Far Eastern Distribution Channels 

FORECAST DATA BASE 

APPENDIX A FORECASTS 

APPENDIX B MARKET SHARES 

APPENDIX C COMPANY HISTORY 

APPENDIX D DEMOGRAPHIC DATA 

APPENDIX E ECONOMIC DATA 

APPENDIX G GLOSS/^Y 

APPENDIX L LOTUS DISKS 

TOC-4 © 1987 Dataquest Incorporated June CCIS EDA 



Table of Contents 

CAD/CAM INDUSTRY SERVICE 
Facilities Design and Mapping Applications 

TABLE OF CONTENTS 

INTRODUCTION TO THE SERVICE 

1 FACILmES DESIGN 

1.1 Facilities Design Definitions 
1.2 Facilities Design Executive Summary 
1.3 Facilities Design Market Overview 
1.4 Facilities Design Forecasts 
1.5 Facilities Design Market Shares 

2 MAPPING 

2.1 Mapping Definitions 
2.2 Mapping Executive Summary 
2.3 Mapping Market Overview 
2.4 Mapping Forecasts 
2.5 Mapping Market Shares 

FORECAST DATA BASE 

APPENDIX A FORECASTS 

APPENDIX B MARKET SHARES 

APPENDIX G GLOSSARY 

APPENDIX L LOTUS DISKS 

CCIS EDA © 1987 Dataquest Incorporated June TOC-5 



Table of Contents 

C/UDfCAM INDUSTRY SERVICE 
Mechanical Applications 

TABLE OF CONTENTS 

INTRODUCTION TO THE SERVICE 

1 MECHANICAL CADfCAM 

1.1 Mechanical Definitions 
1.2 Mechanical Executive Summary 
1.3 Mechanical CADfCAM Market Overview 
1.4 Mechanical CAD/CAM Forecasts 
1.5 Mechanical CADfCAM Market Shares 

2 SOLID MODELING 

3 MCAE - MECHANICAL COMPUTER-AIDED ENGINEERING 

4 NUMERICAL CONTROL 

FORECAST DATA BASE 

APPENDIX A FORECASTS 

APPENDIX B MARKET SHARES 

APPENDIX G GLOSSARY 

/^PENDDC L LOTUS DISKS 

CCIS EDA © 1987 Dataquest Incorporated June TOC-7 



Table of Contents 

CAD/CAM INDUSTRY SERVICE 
Newsletters 

TABLE OF CONTENTS 

INTRODUCTION TO THE SERVICE 

GENERAL NEWSLETTERS 

1987 CAD/CAM User Survey Results 
The Navy Is Cutting Bait ... 
Technical Workstations—Explosive Market Growth 
Customer Service—The Key to Corporate Commit... 
Reality versus Hype: The Impact of the Intel 
CAD in the College... 
IBM More Than Challenges Digital with 9370 
Computer Companies Move to Grab the Lucrative 
Intergraph Bucks Industry Trend... 
1986 Dataquest CAD/CAM Conference Cites ... 
Workstation Vendors Rush out the Gate... 
Digital Announces New Numberbuster 
Digital Restructures VAX Product Line... 
IBM /suinounces PC RT RISC Technology System 
1985 Japan CAD/CAM User Survey 

MECHANIC/U. NEWSLETTERS 

The Missing Link: Instant 3-D Hard Copy 
Autofact 1986... 
Mechanical Computer-Aided Engineering... 

ELECTRONIC DESIGN AUTOMATION NEWSLETTERS 

Silicon Compiler Companies Merge ... 
Valid Targets PCB Market—Acquires Telesis 
Electronic CAD/CAM End-User Survey:... 
Surface-Mount Technology: The Opportunity... 
Dataquest's EDA Focus (Conference:... 
The 1986 Dataquest Semiconductor Industry Conference. 
The Dataquest Semiconductor Megatrends 

CCIS EDA © 1987 Dataquest Incorporated June TOC-9 



Table of Contents 

CAD/CAM INDUSTRY SERVICE 
Newsletters 
(Continued) 

ELECTRONIC DESIGN AUTOMATION NEWSLETTERS (Continued) 

Silicon Compilation Companies: Missionaries,... 
The 23rd DAC: So What's New? 
Cell-Based ICs Ignite Application Explosion 
ECAD Settles Down to Design Automation... 
Hewlett-Packard: Turnkey Supplier or Catalog... 

ELECTRONIC DESIGN AUTOMATION NEWSLETTERS (Continued) 

ASIC Design Center CAD Survey 
ASIC: Crossing the Applications Threshold 
Valid Restructures to Meet a Changing Industry 
Silicon Compilation: Myth, Market,... 
Daisy Breaks New Ground in Japan... 
Turmoil and Transition Spell Opportunity 
IBM's EDA Announcement—Big Blue Sows Its CIEDS 

FACILmES DESIGN AND MAPPING NEWSLETTERS 

CAD or GIS for Mapping: URISA Conference 
AEC Systems 1986—Individual versus... 

TOC-IO © 1987 Dataquest Incorporated June CCIS EDA 



Table of Contents 

CAD/CAM INDUSTRY SERVICE 
Company Profiles 

TABLE OF CONTENTS 

INTRODUCTION TO THE SERVICE 

SCOREBOARD 

INTRODUCTION TO COMPANY PROFILES 

Adage, Incorporated 
Applicon Incorporated 
Auto-Trol Technology Corporation 
Cadnetix Corporation 
Calay Systems, Incorporated 
Calma 
Cimlinc Incorporated 
Computervislon 
Control Data Corporation 
Daisy Systems Corporation 
Hewiett-Packard Company 
Intergraph Corporation 
IBM Corporation 
MacNeal-Schwendler Corporation 
McDonnell Douglas Automation Company 
Mentor Graphics Corporation 
PDA Engineering 
Personal CAD Systems, Incorporated 
Prime Computer, Incorporated 
Racal-Redac Limited 
Scientific Calculations, Incorporated 
Silvar-Lisco 
Synercom 
Tektronix, Incorporated 
Telesis Systems Corporation 
Valid Logic Systems 

CCIS EDA © 1987 Dataquest Incorporated June TOC-11 





Introduction to the Service 

DEFINITIGN OF THE SERVICE 

The CAD/CAM Industry Service (CCIS) is a comprehensive, worldwide information 
service that performs research on and analyses of the markets, companies, products, 
trends, and technologies of the CAD/CAM industry. CCIS provides research and 
decision support in five ways: 

• Research notebooks. These notebooks are detailed, frequently updated reference 
sources on the CAD/CAM industry. Market forecasts and analyses, annual 
shipments, market shares, and installed base information are provided. Profiles 
of major competitors are also included. 

• Inquiry privilege. This feature provides clients with direct access to the CCIS 
research analysts. The inquiry privilege allows clients to access the information 
most applicable to their specific needs. 

• Research bulletins. These event-driven publications provide a continual flow of 
timely information and Dataquest analyses on major industry events and issues. 

• Industry conference. An annual conference brings industry participants together 
to review the state of the CAD/CAM industry and discuss the major issues in an 
open forum. 

• Research library. Clients have access to Dataquest's extensive libraries for 
independent research. 

To support client's decision-making in such areas as developing long-term goals, 
implementing and executing tactical plans, understanding user environments, and 
evaluating distribution channels, CCIS offers the following types of information: 

• Comprehensive information on markets, products, technologies, applications, 
and companies in the CAD/CAM industry 

• Quantitative data on shipments, installed bases, forecasts, market segmentation, 
and company performance 

• Qualitative insights on technology trends, new product and market 
developments, company and marketing strategies, product positioning, and 
competitive postures 

NEED FOR THE SERVICE 

As the CAD/CAM industry matures, with the compound annual growth rate (CAGR) 
slowing to 8 percent in 1991, the decision-making process of CAD/CAM professionals 
becomes increasingly complex. Dataquest's CAD/CAM Industry Service is a resource of 
industry experts, providing all levels of personnel at our client companies with 
information and analyses on the CAD/CAM industry so that decisions can be made in an 
informed and timely manner. 
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Both general and specific industry data are gathered from a wide variety of sources. 
The benefits to our clients include: 

• A single-source resource for decision-making support in planning, marketing, 
and development 

• Ain objective, broad coverage of interrelated and international markets 

• /Vn external management information source 

• A dynamic, ongoing, and long-term relationship 

• A decision support tool for tactical and strategic information needs and 
problems 

SERVICE STRUCTURE 

CCIS research and analysis is offered to clients in two major parts: core (or general) 
and application-specific Refer to Figure 1 for a graphical description of the service 
structure. 

Core Service 

The core service is provided to all CCIS clients and contains information and 
analyses relevant to all CAD/CAM industry participants. The core service is supported 
by a staff of industry and research experts. It consists of the following elements: 

• Industry Overview—Ainalysis of the industry as a whole, including summaries of 
the major CAD/CAM segments 

• Company Profiles—Information on the top 20 CAD/C/\M suppliers, as well as 
quarterly and annual financial data on publicly held companies 

• Niew^/etter^—Event-driven analyses of issues and research of relevance to all 
C a S clients 
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In addition to the above elements, all CCIS clients receive through the core service 
the following elements: 

• Inquiry privileges—Direct access to the CCIS staff of analysts and researchers so 
that data and analysis may be tailored to specific information requests 

• Attendance to the annual industry conference—One free seat at the conference, 
which must be reserved in advance 

• International support—Access to the CCIS staff of researchers in Dataquest's 
London and Tokyo offices, as well as analysis pertaining to those regions 

• CAD/CAM Industry Directory—One copy of the annually updated directory, which 
contains pertinent information on over 600 CAD/CAM suppliers and their 
products 

Application-Specific Modules 

The application-specific notebooks are available to CCIS clients that need 
information on a specific CAD/CAM application. 

• Mechanical CAD/CAM Applications 

• Electronic Design Automation Applications 

• Facilities Design and Mapping Applications 

Each application module contains information and analyses particular to the specific 
application, including newsletters and other event-driven publications, market overview, 
market shares and forecasts, and specialized research and surveys. Each application 
module is supported by a staff of CCIS analysts with experience in the specific 
application. 

INFORMATION STRUCTURE 

The information available to CAD/CAM Industry Service clients is structured to 
provide data and analysis that are easily accessible and meaningful. Figure 2 graphically 
illustrates the CAD/CAM Industry Service information and reporting structure. All core 
segments, such as channel, product, region, and platform, are analyzed in both a general 
sense, which can be found in the Industry Overview core notebook, and an application-
specific sense, which can be found in the respective application modules. 
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Figure 2 

CAD/CAM Industry Service Information Structure 
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Channel 

Channel, the first tier of the data base model, identifies how CAD/CAM systems 
reach the end user. This tier helps to distinguish the various distribution channels and 
marketing arrangements used when selling CAD/CAM systems. 

Turnkey 

The turnkey channel encompasses the sale of complete CAD/C/^M systems, 
including computer, graphics workstations, operating systems, application software, and 
peripherals. Turnkey vendors also typicaliy offer complete service, training, and 
maintenance for the systems that they sell. 

Unbundled 

The unbundled channel comprises the sale of CAD/CAM system components, such 
as application software or hardware, sold independently of each other. Unbundled 
components may be sold by either a company that specializes in that particular 
component, such as a software-only company or a computer manufacturer, or by a 
turnkey vendor, selling its software independently of the system. 

OEM/VAR 

The original equipment manufacturer (OEM) and value-added reseller. (VAR) 
channel consists of companies that sell their products to another company for resale, 
which may be to another tier in the distribution channel or to the ultimate end user. 
Companies in this tier include computer manufacturers that sell their systems to turnkey 
vendors, who in turn resell the computer to an end user. 

Dealer/Distributor 

This growing channel consists of a group of companies that resell products 
developed by another company; Although not limited to personal computers, this 
platform comprises the majority of products moved through this channel. Dataquest 
reports on the amount of products moved through this channel but does not measure the 
market share of individual dealers or distributors. 

Product 

The product tier deals with tracking the sale of five major subsystems of a 
CAD/CAM system, including computers, graphics terminals, peripherals, software, and 
service. 
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Computers 

This area identifies the unit and dollar volume of computer sales in the CAD/CAM 
industry. 

Graphics Terminals 

This area identifies the unit and dollar volume of graphics terminal sales in the 
CADICAM. industry. 

Peripherals 

This area identifies the dollar volume of sales of peripherals such as plotters and 
printers in the CAD/CAM industry. 

Software 

This area identifies tiie dollar volume of application software sales in the CAD/CAM 
industry. 

Service 

This area identifies the dollar value of hardware, software, and support service sales 
in the CAD/CAM industry. 

Region 

The regional segment of the CAD/CAM Industry Service data base defines four 
regions into which CAD/CAM systems are sold. This segmentation aids in understanding 
the geographic characteristics of the areas where CAD/CAM systems are sold and 
delivered. 

North America 

The North American segment includes sales of CAD/CAM systems in the 
United States, Canada, and Mexico. 
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Europe 

Europe includes the sale of CAD/CAM systems into the following countries and 
European areas: 

• Benelux countries • Scandinavian countries 

• France • United Kingdom 

• German Region • Rest of Europe 

• Italy 

Far East 

The Far Eastern region includes the sale of CAD/CAM systems into the following 
countries: 

• Hong Kong • People's Republic of China (PRC) 

• Japan • Singapore 

• Korea • Taiwan 

Rest of World 

The Rest of World (ROW) segment includes the sale of CAD/CAM systems from 
territories not included in the European, Far Eastern, or North American regions. 

Platform 

Platform segmentation identifies three major architectures being delivered into the 
CAD/CAM market. This segmentation aids in understanding the trends related to the 
types of systems being purchased. 

The three types of products are personal computers, technical workstations, and 
host-dependent systems. The major distinction among these product types is that 
personal computers and technical workstations contain their own CPUs and operating 
systems and tiierefore are classified as being fully distributed systems. Host-dependent 
systems, however, are considered shared-logic systems because their CPUs and 
Operating systems are used as shared resources. For counting purposes, Dataquest treats 
personal computers and technical workstations as both system units and workstation 
units. 
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Personal Computers 

A personal computer-based workstation is defined as having the following 
characteristics: 

• DOS or OS/2 operating system 

• Local 8/16-bit CPU 

• Single processing capability 

Examples of personal computer-based workstations are the Apple Macintosh and the 
BM PC AT. 

Technical Workstations 

A technical workstation is defined as having the following characteristics: 

• Resident operating system 

• Full virtual operating system, such as UNIX or VMS 

• Multitasking 

• Networked communications support 

• Integrated graphics 

Examples of technical workstations are Apollo's DN 3000, Daisy's Logician, 
Intergraph's Interpro 32, and Sun's 2/120. 

Host-Dependent 

The host-dependent architecture is defined as having the following characteristics: 

• CPU external from the workstation 

• No local operating system at the workstation level 

• Conditioned environment requirements 

Examples of host-dependent products are Computervision's CDS 4000, Digital's 
VAX 11/780, and IBM's 4361. 
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Server 

A server is defined as a networked resource that is used to control or accelerate a 
process, such as a file or peripheral server, so that more than one user may access a 
shared resource, or it can be used as an accelerator. A server is also typically used as a 
shared resource to speed up a computationally-intense process. 

COMPANIES 

Dataquest continues to expand the number of companies included in our forecast 
model. Our data base includes only end-user revenue of CAD/CAM companies. In this 
way, we avoid double counting and accurately represent CAD/CAM purchases by 
ultimate end users. The model consists of two groups of companies: those listed 
individually, or "main companies," and those consolidated into the "other" category. A 
company is listed individually only if its total CAD/CAM end-user revenue is $15 miilion 
or more. Conversely, a company is in the "other" category if its total CAD/CAM 
end-user revenue is less than $15 million. 

Main Companies 

The following companies, whose end-user revenue is $15 million or more, are listed 
individually in Dataquest's forecast model: 

Apollo 

Applicon 

Auto-Trol 

Autodesk 

CISI 

Cadnetix 

Calay 

Calcomp 

Calma 

Cimlinc 

Computervision 

Control Data 

Daisy 

Digital 

Exapt 

Ferranti 

Fujitsu 

Futurenet 

Gerber Systems 

Graftek 

Hewlett-Packard 

Hitachi 
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• Hitachi Zosen 

• Holguin 

• IBM 

• Intergraph 

• MacNeal-Schwendler 

• Matra Datavision 

• McDonnell Douglas 

• Mentor 

• Mitsubishi Electric 

• Mutoh Industries 

• NEC 

• Norsk 

• Otsukashokai 

• Pafec 

• Prime 

• RacaURedac 

Other North American Companies 

Robo Systems 

SDRC 

Scientific Calculations 

Seiko I«SiE 

Sharp System Products 

Siemens 

Silvar-Lisco 

Sun 

Synercom 

Syscan 

Tektronix 

Telesis 

Toshiba 

Valid 

Zuken 

Zycad 

These companies, whose end-user revenue is less than $15 million, are based in 
North America and are in the "other" category: 

• A/SA 

• ACDS 

• Accugraph 

• Advanced Geographic Systems 

• Aptos 

Automated Systems 

Cadam 

Caeco 

Cascade Graphics 

Case Technology 
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Cubicomp 

DH 

DeNies 

ECAD 

ESRI 

Engineered Software 

Evans & Sutherland 

Factron 

Foresight Resources 

Gateway Design Automation 

Genrad 

Geobased Systems 

Geovision 

Gerber Scientific 

HHB Systems 

HOK/CSC 

Holguin 

ICAD 

Infinite Graphics 

Kork Systems 

LSI Logic 

MAGI 

MARC 

Manufacturing Consultants 

Maptech 

Megacad 

Metasoftware 

Metheus 

Micro Control Systems 

NCA 

Orcad 

PDA Engineering 

Paragon 

Personal CAD 

Phoenix Data Systems 

Point Line Company 

Quadtree 

SDA 

Seattle Silicon Technology 

Secagraphics 

Shape Data 

Sigma Design 

Silicon Compilers 

Silicon Design Labs 

Silicon Solutions 

Simucad 

Shok Systems 

Sperry 
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• Supercad 

• Swanson /Analysis 

• Teradyne 

• Test Systems Strategies 

• The Great Softwestem Co. 

• Transformer CAD 

• Unicad 

Far East-Based Companies 

VLSI Technology 

Versacad 

Via Systems 

View Logic 

Visionics 

WPS Development 

Xerox 

Dataquest collects information on the following Japanese companies. If a company 
does not represent a United States-based company's Japanese distributor and if its total 
end-user CAD/CAM revenue is $15 million or more, it is also included in the "main 
companies" category. This list represents all of the Far Eastern companies from which 
Dataquest's CCIS collects data: 

Aida Engineering 

Andor 

Asahi Optical 

Asahig Giken 

Autodesk Japan 

C. Itoh Techno-Science 

CPU 

Century Research Center 

Computervision Japan 

Data VO Japan 

Design Automation 

Fuji Xerox 

Fujitsu 

Graphtec 

Hakuto 

Hitachi 

Hitachi Zosen 

Hitachi Seiko 

IBM Japan 

Info. Services Int'l Dentsu 

Kanematsu Semiconductor 

Marubeni Hytech 

Mentor Graphics Japan 

Mitsubishi Electric 

Mitsui Engineering 

Mutoh Industries 
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• NEC 

• Nippon Univac Kaisha 

• Nissec Schlumberger 

• Otsukashokai 

• Prime Computer Japan 

• Racal-Redac Japan 

• Rikei 

• Seiko I&E 

• Sharp System Products 

• Silvar-Lisco Japan 

• Technodia 

European-Based Companies 

Tokyo Keiki 

Toshiba 

Toyo Information Systems 

Uchida Yoko 

Univac Information Systems 

Ustation 

Wacom 

Yamashita Electric Design 

Yokogawa Electric 

Yokogawa Hewlett-Packard 

Zuken 

Dataquest collects data from our London office on the following European-based 
companies. Their market shares are called out individually only if their total end-user 
CAD/CAM revenue is $15 million or more: 

Cad Centre 

CADlab 

Calay 

asi 
Dassault 

EIE 

Exapt 

Ferranti 

Marconi 

Matra Datavision 

Norsk 

Olivetti 

Pafec 

Racal-Redac 

Robo Systems 

Secmai 

Siemens 

Superdraft 

Syscan 
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HOW TO USE THE SERVICE 

Due to the vast amount and dynamic nature of the information that is disseminated, 
the Dataquest CAD/CA^M. Industry Service offers four means of access to our research: 

• Research notebooks 

• Newsletters 

• Inquiry privilege 

• Annual conference 

Research Notebooks 

The six CCIS research notebooks contain the nucleus of the CAD/CAM Industry 
Service research. 

Core Notebooks 

The three core notebooks are available to all CCIS clients and cover the entire 
CAD/CAM industry. These notebooks include the following: 

• Industry Overview—JKn overview of the entire CAD/CAM industry, with a 
summary of the forecasts and trends on each of the tiers and segments 

, illustrated in Figure 2 

• Newsletters—An archive for all CCIS newsletters, with tabs for specific 
applications 

• Company Profiles—Company and product information on the top twenty 
United States-based CAD/CAM vendors 

^plication Modules 

The three application modules are available to CCIS clients that need in-depth 
information specific to an application. They include: 

• Mechanical CAD/CAM ^plications—Trends and analyses of mechanical 
applications, including mechanical computer-aided engineering, drafting, 
design, finite element modeling and analysis, data base management systems, 
and numeric control 

• Electronic Design Automation Applications—Trends and analyses of electronic 
applications, including electronic computer-aided engineering, IC layout, PCB 
layout, compilation, and test 
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• Facilities Design and Mapping Applications—Trends and analyses of the facilities 
design and mapping application segments, including architectural, facilities 
management, process design, mapping, and geographic information systems 

Newsletters 

CCIS Research Newsletters contain information that is either industry event-oriented 
(e.g., major product announcements) or based on a Dataquest primary research effort 
(e.g., end-user surveys). The Dataquest CAD/CAM Industry Service typically publishes 
two to five newsletters per month. These go into the Newsletters notebook and are 
classified as either general CAD/CAM or mechanical, electronic design automation, or 
facilities design and mapping applications. 

Inquiry Privilege 

The inquiry service allows clients to have direct access to any of the CCIS research 
staff for up-to-the-minute information and analyses via telephone, telex, facsimile, or 
visits. This also allows clients to obtain information on a specific question or topic not 
found in the printed publications. To support this direct-line access, Dataquest has a 
highly professional research staff with an in-depth background in the CAD/CAM 
industry. We maintain contact with a large company base through sophisticated 
sampling and interviewing techniques. To contact the staff, please write, call, telex, 
FAX, or visit the following address: 

Dataquest Incorporated 
1290 Ridder Park Drive 

San Jose, California 95131 
Telephone: (408) 971-9000 Telex: 171973 

FAX: (408) 971-9003 

Also available to CCIS clients through the inquiry privilege is the use of Dataquest's 
extensive CAD/CAM and corporate libraries. Library visits may be scheduled by calling 
the C/yD/CAM Industry Service directly. 

Annual Conference 

The annual CCIS conference is a two-day, in-depth conference held in the calendar 
second quarter at a resort location. The purpose of the conference is to provide a forum 
for the Dataquest research staff and other industry experts to share their thoughts and 
ideas on the CAD/CAM industry. One of the key elements of the conference is the 
presentation of Dataquest's current market numbers and market shares along with our 
projections for the next five years. All of the presentations are organized in a large 
loose-leaf binder and distributed at the conference. 

Intro-16 ® 1987 Dataquest Incorporated June CCIS EDA 



Introduction to the Service 

Dataquest's CAD/CAM Industry Service clients are entitled to one free reservation 
at the conference. Additional employees from client companies can attend at reduced 
rates. Due to limited space, all clients are encouraged to register early to reserve the free 
seat to which they are entitled. 

FORECASTING METHODOLOGY 

Dataquest's CAD/CAM Industry Service market estimates and forecasts are derived 
using one or more of the following techniques: 

• "Bottom up" or component aggregation. This method involves adding all 
relevant vendor contributions to arrive at total market estimates for all historical 
data. 

• Segment forecasting. This method involves creating individual forecasts for each 
application segment, including regional and platform forecasts for that 
application. In this way, each application segment incorporates its own set of 
unique assumptions. 

• Demand-based analysis. This method involves tracking and forecasting market 
growth based on the present and anticipated demand of current and future 
users. This requires the development of a total available market (TAM) model 
and a satisfied available market figure to accurately assess the levels of 
penetration. 

• Capacity-based analysis. This method involves identifying future shipment 
volume constraints. These constraints, or "ceilings," can be the result of 
component availability, manufacturing capacity, or distribution capacity. In any 
case, a constraint in one of these areas is capable of keeping actual shipments 
below the demand level. 

Dataquest's revenue and shipment estimates are based on the following sources: 

• Information supplied by company management or gathered from publicly 
available published sources 

• Information supplied by other Dataquest industry services relating to 
components/subsystems of CAD/CAM systems 

• Information provided by OEMs or resellers of the manufacturers' products 

• Large-scale end-user surveys 

• Senior staff estimates based on reliable historical data 
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The CAD/CAM Industry Service data are based on revenue and unit data of systems 
sold to end users. Great care is taken with our actual unit and revenue numbers to avoid 
double counting. 

Despite the care taken in analyzing the available data and attempting to categorize it 
in a meaningful way, we offer a few caveats regarding interpretation of the data: 

• Certain assumptions, definitions, or conventions implicit in our forecasts may 
differ from those of others. Please refer to our Industry Overview and application 
notebooks glossary for definition of forecasting terms and analysis and 
interpretation of the data in order to understand our definitions and 
assumptions. 

• Our shipment estimates of systems and workstations include only those 
delivered to paying customers, not the total that is manufactured (the backlog). 

• Revenue and average selling price estimates are based on transaction prices, not 
list prices. 

• All data elements have been adjusted to reflect the forecast period, which is the 
calendar year. 

• Many manufacturers do not release their actual unit sales, application 
distribution, geographic distribution, or platform distribution. In order to 
provide our clients with the most accurate forecasts, we have given careful 
consideration to estimating these companies' data. 

• Prior to 1983, Dataquest did not segment revenue geographically other than into 
U.S. and non-U.S. markets. To accommodate the expanded geographic 
segmentation, we have added all non-U. S. data into the ROW segment for 
1981 and 1982. 

• Prior to 1983, Dataquest did not differentiate products based on hardware type. 
To accommodate our expanded product type segmentation, we have grouped all 
product types prior to 1983 into the host-dependent category. Although not all 
systems shipped prior to 1983 were of the host-dependent variety, the vast 
majority were. 
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1.1 EDA Definitions 

The electronic segment encompasses design automation products that are typically 
used to support the design and manufacture of electronics products. Their primary users 
are engineers, designers, and draftspeople involved in the design, documentation, and 
engineering process. This section defines the major electronic design automation (EDA) 
product areas: electronic computer-aided engineering (ECAE), printed circuit board 
(PCB) layout, and integrated circuit (IC) layout. It is followed by a general discussion of 
the history, trends, and opportunities in the HDA market. Other sections in this binder 
contain detailed discussions of each individual product area. 

Dataquest would like to provide one further note of explanation of our use of the 
term EDA. Dataquest now uses EDA rather than the term ECAD to describe the entire 
electronic CAD market. The term ECAE (rather than EDA, which was used formerly) is 
used to distinguish tools used up front in the electronics engineering process. We made 
these changes in order to keep pace with industry-standard terms and practices. 

DEFINITION OF THE EDA MARKET 

Dataquest has defined the EDA market in terms of major applications, users, and 
technology. Figure 1.1-1 illustrates the basic model used in our analysis. 

Dennition by Technology 

Dataquest distinguishes between two major technology applications: IC design and 
PCB design. Integrated circuits include standard components, such as TTL and ECL; 
very large scale integrated (VLSI) circuits such as the Intel 80386 or the Motorola 68030; 
and application-specific integrated circuits (ASICs), such as gate arrays, standard cells, 
and PLDs. PCBs cover the complete range of board design, including single-board 
systems, multiboard computers, or embedded hardware for real-time operations. 

Definition by Application 

The EDA market applications are organized by major design phase, from the initial 
conceptual design of the product to layout, test, and release to manufacturing. For 
purposes of forecasting, we group together three major classes of application: ECAE, 
IC layout and PCB layout. 
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Figure 1.1-1 
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ECAE applications are used in the up-front part of the design process for the 
engineering and documentation of the product. ECAE includes the following design 
stages and applications: 

• Architectural design tools that specify and evaluate the general concept of the 
design 

• Schematic capture tools that create detailed implementations and documentation 
drawings of tihe design 

• Verification and analysis tools that debug the design's logical and timing 
behavior, and check conformity to electrical rules, thermal behavior, and other 
key characteristics 

• Test tools that generate and create the patterns used in the manufacture of the 
product 

• Documentation tools 

• Data base management tools that link applications, manage design data, and 
track libraries 

IC layout tools are used during the physical design phase to create and validate the 
geometric patterns that will be used in the manufacture of the IC (e.g., mask data or 
e-beam information). Applications that are tracked in the IC layout market include: 

• Polygon editing systems that create mask geometries manually 

• Automated place-and-route systems for gate arrays, standard cells, and 
cell-based designs 

• Silicon compilation systems that generate IC structures automatically 

• Layout verification that performs electrical rule checks (opens, shorts), design 
rule checks (design rule spacing), and net-list versus layout comparison on the 
final geometries 

PCB layout tools are used during the physical design phase to create and validate the 
data that will be used to manufacture boards (e.g., solder masks, board outline, and drill 
data). Applications that are tracked in the PCB layout market include: 

• Layout editing systems that place-and-route board designs manually 

• Automated routers and routing accelerators 
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• Layout verification tools that check design rule spacing 

• Thermal and reliability analysis packages that evaluate the layout's cross talk, 
noise, and stability under varying conditions 

• Software interfaces to manufacturing systems (numeric control output and 
Gerber and photoplot information) 

Dataquest established this differentiation between ECAE, IC layout, and PCB layout 
by distinguishing between the primary output of each system. Layout systems primarily 
generate manufacturing information (mask sets, numeric control data, etc). ECAE 
systems primarily generate net-list data used to drive physical layout systems (though 
Other major ECAE output includes test patterns and schematic documentation). 

Dennition by User 

We also characterize the market in terms of eight major classes of user. Dataquest 
user surveys examine attitudes, needs, levels of penetration, and spending plans in each 
category. This data is the basis of our overall forecasts and underlies our analyses of 
major technology trends. 

Aerospace/Military 

The aerospace/military segment is among the early adopters of all EDA technol
ogies, and, while not the largest segment, has continued to assume the role of 
technology leadership. Military/aerospace companies are driven by the need to provide 
very sophisticated real-time systems in increasingly compact spaces. The military also 
sets very rigid standards for reliability and documentation. As such, they have been 
aggressive users of ASICs, surface-mount technology, simulation, and special-purpose 
hardware, such as logic accelerators. The pending navy purchase of millions of dollars 
worth of EDA equipment ensures that the military will be a significant factor in the EDA 
market for years to come. 

Automotive 

With the growing amount of electronics in today's cars (fuel systems, brakes, repair 
monitors, etc), the automotive segment uses EDA technology aggressively. The auto
mobile industry's use of ASIC components and surface-mount board designs is behind 
this market's increasing use of advanced ECAE and PCB systems. 
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Communications 

EDA is used in most communications companies whereever possible (e.g., digital 
switches), but in some cases the design automation tools have not equaled the design 
problem (e.g., microwave design). In addition, major communications companies, 
particularly AT&T, have extensive amounts of internally developed software and IC 
design capability (full custom and standard cell). This in-house design and manu
facturing capacity has tended to slow the acquisition of commercially available tools at 
these user sites. 

Computer 

As is the case in communications, EDA plays an important role in computer design, 
but many organizations have internally developed capabilities that augment commer
cially purchased tools. The heavy use of ASICs and microprocessors tends to encourage 
the use of EDA technology. As tools emerge that can support the rigors of very large 
digital systems design, such as mixed hardware and software development, penetration 
into computer companies can only increase. 

Industrial/Test 

This segment is among the slowest of EDA adopters and has only begun to enter the 
market. The heavy analog component of the designs in this segment(e.g., controllers) 
has tended to limit the applicability of the available tools. This factor, coupled with 
conservative design practices, has tended to slow the rate of penetration. 

Semiconductor 

Semiconductor companies are among the heaviest users of EDA. The absolute need 
for EDA technology in order to design and manufacture ICs has forced semiconductor 
companies to make substantial investinents in design automation. In the case of ASIC, 
EDA tools are required just to deliver the technology to the end user. In spite of the high 
levels of penetration in this segment, competitive pressures (more complex chips 
developed in less time) are pushing these companies to continue to purchase more 
equipment and more advanced technology, such as silicon compilation, as it comes onto 
the market. 

Service Centers 

Service centers are perhaps the heaviest of users of EDA, if only because they 
depend on it for their business. PCB layout shops, ASIC design centers, and custom 
software businesses all need EDA in order to be competitive. While not the largest 
market segment, these end users are the most quality conscious. A company in the CAD 
system business cannot afford downtime on a CAD system. 
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Other 

This segment includes several important areas of EDA users, most notably 
consumer and education. The consumer electronics market is dominated by Japan and 
the newly industrialized countries. While the semiconductor arms of these companies 
(e.g., Matsushita, Samsung, and Hitachi) are heavy users of EDA, the consumer 
divisions themselves have been slower to adopt EDA. Universities, on the other hand, 
have been eager adopters of EDA and suppliers of public domain software. The advent 
of PC-based packages saw a steady influx of design capabilities to engineering schools, 
and universities like Berkeley have established an excellent reputation for supplying 
state-of-the-art design packages like SPICE or UNIX. 
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1.2 EDA Executive Summary 

This summary highlights the key points and analyses presented in this chapter. 
Please refer to the chapter in its entirety for a comprehensive analysis of the electronic 
design automation segment. 

• The EDA market was $1,851 billion in 1986 and is forecast to grow to 
$2,674 billion in 1991, at a CAGR of 7.6 percent. 

• The EDA market is expected to grow to $2,112 billion in 1987, a 14 percent 
increase. This is down from a 19 percent increase in 1986 and a 50 percent 
increase in 1985. 

• Dataquest expects workstation unit shipments still to be relatively strong. In 
1986, workstation shipments were 35,653. They are expected to grow at a 
10.1 percent CAGR to 57,700 in 1991. In 1987, shipments are expected to rise 
22.7 percent to 43,750. 

• Dataquest believes, however, that strong workstation shipments will be offset by 
a declining average price per seat. The average price per seat was $39,800 in 
1986 and is forecast to have a negative CAGR of 10.6 percent to $22,800 in 
1991. 

• Regionally, the Far East and Europe will remain the strongest areas with 
CAGRs of 15 percent and 5.9 percent in revenue, respectively, from 1986 to 
1991. North American revenue, while still the largest part of the market 
(50 percent in 1986) will grow at only a 3.8 percent CAGR. 

• Dataquest believes that the decline in revenue growth rates indicates that the 
EDA market is maturing and that 1986 was a key transitional year. Dataquest 
views the following events and trends as pointing toward the maturation of the 
market: 

-- Key vendors, Daisy and Valid Logic, had relatively weak performances, 
and several other firms merged and consolidated. 

— The major growth segment of the market, ECAE, had sharply lower 
revenue increases. Total revenue growth was 14 percent in 1986, down 
from 83 percent the prior year. 

— Major end users are much more experienced, and their buying practices 
are increasingly conservative. This is tending to hold prices down and to 
put more pressure on vendors. 
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HISTORY 

Overview 

Over the past 20 years, tiie electronic design automation (EDA) industry has been 
transformed from a handful of start-up companies to a $1.8 billion market in 1986. In 
the process, it has evolved from serving the needs of a few design specialists to serving 
the entire electronics community. Indeed, the EDA industry has been a highly 
competitive, explosive market that has permanently changed the nature of electronics 
design. 

The EDA market's evolution can roughly be characterized by three major phases: 
automated drafting, automated design, and computer-aided engineering (CAE). Each of 
these phases has seen tiie EDA market expemd dramatically. New tools from new 
companies on lower-cost platforms addressed the needs of an exponentially increasing 
audience and generated the dynamics between customers, technology, price, and 
suppliers that has fueled the market's growth. 

The first wave of EDA products in the early 1970s was drafting tools for printed 
circuit board (PCB) and integrated circuit (IC) designers. Provided by companies such as 
Calma and Computervision, these tools replaced the error-prone and tedious technique 
of mylar and tape for generating the mask sets, numerical control data, and other 
information used in ICfPCB manufacturing. The automated drafting tools were all 
host-based systems connected to graphics terminals. This made these systems high in 
price, and initially limited them to the larger companies that could afford them. 

In the next phase, companies such as Genrad, Silvar Lisco, and Teradyne began to 
supply automated design tools. These tools—logic simulators, circuit simulators, and 
placement-and-routing—provided truly automated solutions to tasks that had theretofore 
been done manually. However, the use of such tools was limited to sophisticated 
engineers doing VLSI and large-system design. Although these products, like the 
drafting systems, were host-based, the automated tools were primarily batch programs 
with textual input and output, as opposed to interactive graphics. 

The most recent wave, CAE, began in 1981 and saw the EDA market extend to 
include the general engineering community. Companies like Daisy, Mentor, and Valid 
took the EDA technologies invented in the 1970s, made them more user-friendly, and 
integrated them on technical workstations and PCs. Bringing EDA tools to the average 
electrical engineer made it possible to apply them to problems such as application-
specific IC (ASIC) design or system verification. In addition, the shift to technical 
workstations and PCs made it much less expensive to purchase and support systems. 
Rather than a mainframe that was cost-effective only with a large number of users, 
companies could now acquire systems on an incremental, per engineer basis—and at a 
much lower price per engineering seat. 
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Today, EDA is an integral part of most companies' electronics design environment, 
and most of these organizations have made the commitment to expand their EDA 
capabilities. However, the most obvious places where EDA can be applied—layout, ASIC 
design, and design documentation—have been tapped. Further penetration of EDA will 
require changes in designers' habits as well as technological innovation. And, while it is 
possible to see another wave of EDA suppliers (Cadnetix, EDA, SCSI, and SSC) driving 
the market forward, new leaders are only starting to emerge. 

1986-A YEAR OF TRANSITION 

The year 1986 marked a significant transition point for the HDA industry. After 
several years of strong revenue growth, the market began to slow down. Dataquest 
believes that, while some of the slowdown is attributable to temporary factors, others 
point to maturation of the market. 

Dataquest sees three major factors slowing the EDA market: 

• Weak North American markets 

• Sharp price erosion in both hardware and software 

• Slowing growth for electronic CAE (ECAE) 

Slow North American Markets 

The first major factor that slowed down the EDA industry in 1986 was an extremely 
weak North American market. From 1985 to 1986, North American EDA revenue grew 
only 1 percent, down from 40 percent the previous year. Dataquest attributes this to 
general weakness in the North American electronics industry, particularly in semicon
ductors. With the North American market representing 49 percent of the total market, 
the slowdown in this region moi^ than offset very strong years in Europe and the 
Far East, where growth was 12 percent and 76 percent, respectively. For many EDA 
suppliers, the European and Far Eastern markets salvaged what would have otherwise 
been a disastrous year. 

While Dataquest believes that the North /American EDA market will improve next 
year, it does not believe that the market will ever again see the 100 percent growth rates 
it saw in the past. The intense competition between suppliers created by the market 
slowdown has had some permanent effects. Not only has it driven a number of suppliers 
out of the market and forced others to merge and consolidate, but it has also set in 
motion price erosion that has cut into profits and held back revenue. 
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Price Erosion 

Worldwide price erosion is the second major factor in the 1986 market slowdown. 
TTie average price per seat (APPS) fell 24 percent from 1985 to 1986, continuing the 
steady downward trend shown in Figure 1.3-1. This heavily offset increases in unit 
shipments of 43 percent in 1986, as illustt-ated in Figure 1.3-2. Many EDA vendors this 
year felt the frustration of selling significantly more units, but with frequent declines in 
profits and total revenue. 

Dataquest feels that this trend of declining prices will continue into the future, 
particularly since it occurred on both the hardware and software side. On the hardware 
side, both technical workstations and PCs fell in price due to stiff competition. The 
APPS of technical workstations, for example, is forecast to drop at a 15 percent negative 
compound annual growtii rate (CAGR) tlw-ough 1991. On the software side, applications 
such as schematic capture, which listed for $15,000 or more in 1984, are now selling for 
well under $5,000. Indeed, low-cost $500 schematic capture packages now threaten to 
turn this application into a commodity. 

Figure 1.3-1 
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Figure 1.3-2 
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ECAE Slowdown 

The third major factor is the slowdown of the ECAE segment, which accounted for 
most of tiie explosive growth in the EDA industry from 1983 to 1985. The ECAE 
segment grew 14 percent from 1985 to 1986, down from 83 percent the prior year. Part 
of this slowdown is attributable to price erosion and the weak North American market. 
However, Dataquest sees several other important indications of market maturation. The 
number of suppliers is consolidating, the pace of innovation is slowing down, and buyers 
are becoming more conservative in their outlook. With ECAE representing the major 
force in the growth of the overall EDA market, Dataquest believes that the maturation of 
this segment indicates slower growth for the market as a whole. 

EDA BUYERS 

Dataquest believes that another key part of the transition in 1986 was the shift in 
EDA buyer attitudes. Current ECAE buyers are experienced and much more con
servative. Many companies have already made substantial investments in EDA 
technology. Moreover, they are now considering large purchases that have significant 
long-term implications for their corporations, and they are conscious of this fact. 
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A recent Dataquest survey of current North American EDA users indicates the 
extensive level of commitment and penetration among buyers. Figure 1.3-3 shows the 
level of workstation penetration across various industry segments. The layout designers 
that would use drafting packages for PCB or IC design have the highest level of 
penetration across all industry segments. Not surprisingly, design services, such as PCB 
or ASIC design houses, exhibit the highest level of penetration. But equally surprising is 
the level of penetration among engineers. In the semiconductor market, which is 
inherently dependent on EDA for design, one out of every three engineers in the survey 
has access to an ECAE workstation. In the worst case, computers and aerospace, one 
out of every five engineers has direct access to a workstation. 

Along with this investment in EDA technology, an ongoing shift in EDA buyer 
attitudes has made several lasting changes in the industry. These changes have had an 
impact both on suppliers and on the industry as a whole. Dataquest has identified three 
major areas where these shifts are occurring: 

Buying criteria 

Purchasing practices 

Vendor-supplier relationships 

Figure 1.3-3 

EDA End User 
Workstation Penetration 

^ Engineering 
Pan et ration 

Layout Desiener 
Penetration 

55% 

t i 20 Sii #f 50 

Percent of Potential Users with a Workstation 

60 

Source: Dataquest 
June 1987 

CCIS EDA 1987 Dataquest Incorporated June 1.3-5 



1.3 EDA Market Overview 

Buying Criteria 

The first major point of change is in end-user buying criteria—the major items a 
buyer looks for in a supplier and the supplier's products when making a purchase. 
Today's EDA buyers place much more emphasis on the vendor as a company, on 
reliable and robust core applications, on hardware and software integration, and, last but 
not least, on service, support, and training. Potential buyers are looking for 
demonstrated success and strategic directions—not unproven promises. 

Dataquest believes the transition in buyers' criteria is driven by their past experience 
with EDA and demand for productivity, not just by technology. E^rly adopters of EDA, 
most recently ECAE, made purchases on the basis of either technology leadership 
through advanced R&D or a technology imperative. For example, EDA tools are an 
absolute necessity in ASIC design. In contrast, current buyers are now attempting to 
integrate EDA tools into their entire design and manufacturing process—even when there 
is no technology imperative. 

The end-user's objective is to be more competitive through shorter times to market 
and better products. Figure 1.3-4, from Dataquest's EDA user survey, illustrates this 
buyer need. When asked what they would change in their CAD system, current EDA 
users asked for two things: better integration and faster performance. This clearly 
indicates that users' interests lie with productivity, not technology. Users want the 
products they originally purchased to work as promised. They are far less interested in 
the next round of products or technologies. 

End-User Purchasing Practices 

The second major area of change is in purchasing practices. As opposed to spot 
purchases made by separate engineering teams or divisions, the major users are now 
making decisions at tiie corporate level. These corporations are making long-term 
agreements involving large purchases that may be spread out over several years. While 
this presents significant opportunities for vendors, it also slows the decision process 
considerably. Lengthy and time-consuming benchmarks are required, and vendors are 
closely scrutinized. The most dramatic example of this change in practices is the 
pending U.S. Navy CAD procurement, but examples in the corporate world abound as 
well. 
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Figure 1.3-4 
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Buyer-Vendor Relations 

The final major shift is occurring in the relationship between buyers and vendors. 
As the dollar volume of purchases and the level of user penetration increases, buyers are 
seeking ways to control their commitment to specific hardware and software suppliers. 
Many buyers no longer purchase turnkey stations with bundled hardware and software. 
Instead, they purchase hardware and software separately from the respective manu
facturers to obtain the best prices. Buyers are aggressively negotiating volume purchase 
or site-licensing agreements with their vendors. 

This shift in relationship is further indicated by buyers' pursuit of multivendor 
integration strategies. A multivendor strategy enables buyers to limit their dependency 
on one supplier and to still effectively create a uniform environment. Figure 1.3-5 shows 
that at more than 56 percent of user sites, there are two or more vendors, and that a 
significant number of sites have three or more vendors. This puts even more emphasis 
on buyers' interest in better integration and highlights the opportunity for vendors that 
act as integrators, not simply as application sellers. 
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Figure 1.3-5 
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BUSINESS STRATEGIES 

Dataquest believes that vendors' success in the maturing EDA market will be 
determined by their development and execution of their business strategies. In the 
growth phase of the market, many suppliers were pulled upward by the demand for their 
technologies in the marketplace. However, in the maturing market, vendors' profits and 
revenue are pulled down by declining prices and rigorous competition. Only suppliers 
able" to deliver on their promises and to demonstrate that they are well managed 
companies will be able to push their revenue and profits up, and, with luck, gain market 
share. 

We believe that there are two major viable strategies in the marketplace today: full 
line and niche. A full-line supplier is a company that markets and distributes a complete 
set of EDA products to end users (e.g., Daisy, HP, Mentor Graphics, and Valid). A 
niche supplier is a company that develops and sells individual products or services that 
meet specific needs in the EDA market (e.g., ECAD, IKOS, and Trimeter). 

Dataquest feels that it is possible to pursue one or the other of these two strategies, 
but not both. In the early days of the ECAE market, companies simultaneously pursued 
niche strategies, such as developing state-of-the-art simulation, and full-line strategies, 
by offering integrated ECAE and layout. Several companies, most notably Daisy and 
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Valid, went so far as to develop both software and proprietary hardware. In the early 
stages of the ECAE market, these companies enjoyed the best operating margins and 
profitability. 

However, as the number of individual applications multiplied and general-puipose 
hardware suppliers (Apollo emd Digital) surpassed proprietary solutions, it was no longer 
possible for one company to be all things to all people. Niche players began to focus on 
developing the best IC simulator or schematic capture package. Former full-line 
suppliers that attempted to maintain a lead in each individual software application and 
still be fully integrated found tiiat their resources were badly diffused. Companies that 
integrated other vendors' hardware or software packages along with their own core 
applications have remained both focused and profitable. 

Full-Line Strategies 

The full-line supplier has the most to gain and lose in this transitional market. As a 
full-line supplier, a company can control key distribution and marketing channels 
through its relationship with end users. This, in turn, allows the full-line supplier to 
capture important revenue in the final value-added chain by integrating its own 
applications with products from niche suppliers. 

From a practical standpoint, Dataquest identifies three ways that full-line suppliers 
can increase their revenue. 

• Option 1: Sell more of the same applications they offer today 

• Option 2: Develop and sell or OEM new products 

• Option 3: Grow a service/support business based on an effective combination of 
the first and second strategies 

Figure 1.3-6 shows Dataquest's forecast for the mix of products in 1991 relative to 
1986. As this Figure indicates, service and unbundled software are the two fastest-
growing segments. Hardware and bundled software revenue, on the other hand, are each 
forecasted to decrease drastically as a percentage of total revenue. 

Given this forecast, as well as our expectations of continued price erosion for 
applications (see Figure 1.4-7), options 1 and 2 alone are clearly not viable. Price 
erosion and the separation of hardware and software sales make option 1 (sell more of 
the same products) untenable; current products are becoming commodities. The second 
Option, market or OEM new products, holds equal perils. Developing new products 
stretches resources. OEM has low margins. And the more products a vendor has to sell, 
the less focused a sales force can be. Only the third option, which is based on service, 
support, and integration, holds promise. 
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Figure 1.3-6 
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The following are what Dataquest believes to be the critical success factors for the 
third full-line supplier option: 

• Provide robust core applications or platforms 

• Integrate products from multiple suppliers 

• Manage, service, and support the installed base 

• Market, sell, and distribute 

These are the key factors that can transform a company from an application vendor 
into a solution provider—and a profitable one. 

On the otiier hand, full-line suppliers can also effectively differentiate themselves by 
clearly targeting distinct segments of the electronics industry, such as semiconductor, 
aerospace/military, or computer. One supplier might emphasize PCB design tools, while 
another might stress IC layout or ASIC design. Likewise, it is possible to imagine 
full-line suppliers having distinct software or hardware orientations. 

Niche Strategies 

The alternative to a full-line strategy is a niche strategy—specialized hardware or 
software designed to satisfy focused EDA requirements, such as emitter-coupled logic 
(ECL) board routers, simulation accelerators, and logic synthesis. Dataquest believes 
that, as the market expands, opportunities will be created to develop many specialized 
applications or bridges between applications. These areas will be beyond the reach of 
full-line suppliers but of great interest to end users. A $30 million or $40 million niche 
opportunity can make for very profitable businesses but may still be too small for a 
full-line supplier to pursue. 

Niche Opportunities are essentially user-driven. They are created as users adopt 
primary EDA technologies but find that the core technologies are insufficient, too costly, 
or only partial solutions. TTiese opportunities roughly fall into three major categories: 

• Low-cost products 

• Leading-edge technologies 

• Technology and service bridges 

In each of these categories, there are focused user demands that go outside of the 
bounds of the full-line suppliers* application capabilities. 
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Low-cost products, such as $500 schematic capture and PCB layout, have already 
had a significant impact on the market. Large companies that are anxious to put ECAE 
tools on every engineer's desk and small companies that cannot afford large systems 
have both eagerly evaluated - and purchased - these low-cost products. Companies that 
could not justify buying a $40,000 ECAE workstation for an engineer have been able to 
justify spending $5,000 or $10,000 per engineer. Provided that the products are tools 
and not toys, large-volume, low-cost products present a sizable dollar opportunity. 

Leading-edge technologies represent an equally important area of opportunity. 
Although full-line suppliers answer the requirements of the mainstream market, many 
companies and R&D groups continue to need advanced products as they pursue 
increasingly complex design problems. Examples of such problems are very large scale 
ASIC design (20,000 gates and up), 300 package surface-mount board designs, and 
mixed analog/digital designs. TTiese problems can be solved only with new EDA 
technologies, and users who need them will pay for them. 

The final major opportunity lies in bridging technologies—products that fill key gaps 
in full-line supplier applications. Examples of such products include libraries, 
simulation/test integration packages, and specialized netlisters. Often these products 
may seem like very simple concepts, but actually they require much attention to detail 
and accuracy. Bridging technologies make usable the mainstream products (capture, 
simulation, and layout) and integrate discrete applications. These products are of 
immediate interest to an end user since they can make existing EDA investments that 
much more productive. Most companies spend an extra dollar on integration and 
bridging problems for each dollar invested in EDA tools, which underscores the size of 
the total opportunity in this area. 

As is the case with full-line suppliers, there are several fundamental success factors 
for all niche suppliers, no matter what their product may be: 

• Sti-ong marketing/distribution programs 

• Close linkages with full-line suppliers 

• Special relationships with key users/major accounts 

These factors enable niche players to create barriers to entry that can keep out other 
niche players. Technology alone is not sufficient. If all a company has is technology, 
then a new competitor with a better technology can always displace it. Only niche 
players that build barriers to entry on top of their technology—unique product 
positioning, contractual relationships with large users, or integration into full-line 
supplier products—can succeed. 
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PRODUCT OPPORTUNITIES 

Given these basic business strategies—and in spite of the maturation of the 
market—a significant number of important product opportunities exist. Even as market 
growth slows down, user needs are continuing to evolve and change. Productivity-driven 
customers want solutions. 

Major product opportunities can be mapped back to the primary business strategies 
described earlier: full line and niche. Full-line strategies require core products that both 
meet basic user needs and integrate the design environment. Niche products correspond 
to the different niche strategies—low cost, leading edge, and bridge—and segment 
further by application—ECAE, IC layout and PCB layout. 

Full-Line Product Opporttmities 

While notiiing excludes full-line suppliers from selectively pursuing niche 
opportunities, there are specific product opportunities that can directly support their 
strategies. Given the objective of selling to large mainstream users, full-line suppliers 
must meet user demands for a stable, integrated design environment. In other words, 
they must go back to basics. 

Basics, in this case, begin with robust core applications. For example, even 
schematic-capture packages have failed to meet customer expectations. Users were 
promised, and expect, capture packages that can be used for documentation (e.g., the 
drawings need page numbers), netlist generation (flat or hierarchical) and 
back-annotation from a layout. Thus, tiie first major product opportunity for full-line 
suppliers is to deliver the products they originally claimed would ship. 

Looking forward, the next major opportunity is to effectively integrate the basic 
applications around a common data management system. Ideally, this system would 
allow the user or the full-line supplier to integrate other elements into the same 
environment. These elements could include tools from other vendors, in-house tools, or 
linkages to other automated systems (e.g., manufacturing or mechanical design). Such a 
data management system would provide for the following facilities: 

• Design and library management 

• Design documentation 

• Third-party tool integration 

• System management utilities 

• Project management 
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• Technology-independent design 

• Mixed-methodology design 

This management product would provide users with the flexibility and structure to 
effectively control the design process, accommodate special user needs, and be open to 
future technology developments. 

The major product opportunity for full-line suppliers is to develop the product 
integration tools to sustain their market positions, rather than pursue more niche 
applications. Integration products enable them to focus on stabilizing their original 
application set, while allowing them the opportunity to work with the niche suppliers. 
Moreover, offering well-integrated products coupled with data management tools enables 
full-line suppliers to command higher prices per application—even in the face of 
low-cost competition. 

Niche Product Opportunities 

In contrast with full-line product opportunities, niche opportunities cover a wider 
expanse of technologies. Although a complete list is not possible, the following outline 
examines low-cost, leading-edge, and bridge technologies allocated by application: 

• Low-cost technologies 

- ECAE: 

• Schematic bapture 

• Technical documentation 

• Pattern editors 

• Board verification 

— PCB layout: 

• Symbolic editors 

• Single-board routing accelerators 

•— IC layout: 

• ASIC interfaces to cell-based design 
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Leading-edge technologies 

- ECAE: 

Architectural design tools 

Specialized ASIC simulators 

Mixed analog/digital design 

Board verification 

Test pattern generation 

Acceleration 

PCB layout: 

Manufacturability analysis 

Reliability analysis 

SMT routing 

Thermal analysis 

SMT testability 

Acceleration 

IC layout: 

Performance-driven layout 

Very large gate-array design 

Block place-and-route 

Mixed methodology integration 

Very high speed IC layout 

Linear DRC 
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• Bridge technologies 

— ECAE: 

• Libraries 

• Logic design to test linkages 

• Mixed software/hardware design 

HARDWARE PLATFORMS 

All of the preceeding discussion on strategies and product opportunities is as 
applicable to hardware platforms as it is to applications. Distinct market positions are 
available for full-line and niche hardware vendors. Full-line hardware vendors are the 
suppliers of core platforms and integrated development and operating environments. 
Niche vendors, on the other hand, offer specialized systems that meet specific user 
needs for leading-edge CPU or graphics performance, low-cost entry stations, or linking 
hardware technologies. 

Nonetheless, within the general framework of platforms, there are certain unique 
issues and trends. The balance between personal computers, technical workstations, 
host-computers, and special-purpose hardware is shifting. This is partly driven by 
improvements and changes in technology and dropping prices, but it also reflects the 
changes in user base described above. Pressures from users to put a station on every 
engineer's desk are operating at the low end, while increasing user familiarity and 
experimentation with EDA applications are driving the mid-to-high end. (Dataquest 
forecasts of EDA products by platform type are shown in Figures 1.4-5 and 1.4-6). 

Technical Workstations 

Dataquest believes that the technical workstation will be at the center of EDA 
shipment and revenue growth. The technical workstation has the right mix of capabilities 
and is in the right location - the desk top - to provide the hardware platform for EDA. 
We believe the technical workstation will take on this role for the following reasons: 

• Low incremental cost per user 

• Steady improvements in price/performance 

— Given fixed performance, price dropping 30 percent per year 

— Given fixed price, mips doubling each year 

• 32-bit processing needed for most EDA applications 
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• Computational alignment with each user's requirements 

• Wide range of computation/graphics capabilities 

— Supertechnical workstations at the high end 

— Diskless stations at the low end 

The technical workstation has all of the key elements. First, it has the computing 
capabilities required for most HDA applications (32-bit CPU, virtual addressing, and 
nonsegmented memory), and the horsepower available is steadily improving both in 
terms of graphics and processing power. Second, the cost per seat is dropping steadily. 
The result is that the technical workstation is able to displace the personal computer at 
the low end and is starting to rival superminicomputers at the high end. Indeed, the 
proliferation of capabilities among technical workstation suppliers is rapidly causing the 
distinctions between PCs, mainframes, and workstations to blur. 

Personal Computers 

Dataquest believes that, while the PC will continue to be the system of choice for the 
engineer's desk and represent the bulk of unit shipments in the near future, it will 
eventually give way to the technical workstation. The PC's primary advantage today is its 
price, but rapid declines in technical workstation prices are eliminating this distinction. It 
is important to note that, by Dataquest's definition, an 80386-based system running 
OS2 in 80286 mode is a personal computer. The same hardware running UNIX in true 
80386 mode is a technical workstation. However, the fact that this hardware is now 
being marketed for, and can be used for, significantly larger applications is extremely 
important. This "simple" shift in operating system increases the memory space. It can 
also eliminate memory segmentation (or make the segments so large as not to be an 
issue), increase application speed (if only through simpler memory management 
schemes), and make the process of porting software from other workstations much 
easier. 

Dataquest believes that the PC will remain important for the following reasons: 

• Low cost per seat will continue to make PCs attractive. 

• PC-based application prices have dropped significantly. 

• OS2 and IBM's Personal System12 will extend the PC's life. 

• 80386 PC AT clones will increase performance even as prices fall. 
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Dataquest believes that PCs will eventually decline in popularity for the following 
reasons: 

• Applications are limited by the 16-bit operation. 

• Technical workstation prices will meet those of the PC. 

• Rising user needs will drive users to 32-bit stations. 

Again, the distinction between PCs and technical workstations is a fine but 
important one. User needs for increasing performance will force the transition in both 
operating systems and platform type. 

Host-Dependent Computing 

Dataquest sees the role of the host computer as declining but still important. With 
most graphics applications migrating to the technical workstation and the personal 
computer, the host computer emerges as a computational engine and a network server. 
As a computational engine, the host computer still can be a shared resource for large 
batch processes that are still too large for technical workstations. As a network server, it 
serves the need for data base management and archival and other shared resources such 
as printers, plotters, big disks, and tapes. 

Dataquest views the following factors as dominating the future of host computers as 
an EDA platform: 

• The rising computing capabilities of technical workstations 

• The constantly expanding need for very large computing 

• The existence of resources that will always be best shared on a network 

Again, part of the reason for • the decline in the role of host computing is 
definitional. The difference between a supertechnical workstation and a supermini
computer will eventually come down to the graphics tube: a headless station is a host, a 
station with a tube is a workstation. This is as fine a distinction as the one between 
personal computers and technical workstations, but it is important for understanding the 
basic makeup of the users hardware environment. 

Special-Purpose Hardware 

Dataquest believes that special-purpose hardware will still have an important niche 
role in EDA, particularly in the areas of hardware modeling and application-specific 
accelerators. Both of these hardware options have capabilities that cannot be easily 
matched by general-purpose platforms, and have demonstrated their usefulness in real 
design environments. 
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Hardware modeling began as a substitute for software models of complicated VLSI 
chips during system simulation. Yet even though software behavioral models now exist 
for 68020s or Ethernet controllers, hardware modeling has taken on many other roles. 
Users continue to surprise simulation vendors with the applications diey find for 
hardware modeling. For example, one company plugged a microwave dish into its 
physical modeler and used real responses from this system to drive its simulation of 
several ASIC designs. Hardware modeling is a quick and simple window that bridges the 
real world and the software world, and, as such, will always have a place in the EDA 
design environment. 

Application-specific accelerators for routing, simulation and fault grading pose a 
different problem. On the one hand, it is possible to imagine general-purpose hardware 
catching up with today's accelerators. Reduced-instruction-set computing (RISC) 
girchitectures and high-performance workstations suggest the possibility of general-
purpose accelerators displacing application-specific accelerators. On the other hand, the 
same technologies that promise speedups in general-purpose hardware (ASICs, faster 
SRAMs, and 25+ MHz CPUs) can also be applied to keep application-specific 
accelerators ahead in the game. As a result, Dataquest believes that application-specific 
accelerators can remain an important factor in EDA environments. 
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These bullets present Dataquest's forecast and analysis for the total electronic 
design automation (EDA) market for all regions and platforms. This section contains 
Figures 1.4-1 and 1.4-2 and Table 1.4-1. 

• The EDA market was an estimated $1,851 billion in 1986 and is forecast to 
grow to $2,674 billion in 1991, a 7.6 percent CAGR. 

• Dataquest forecasts that the market will grow to $2,112 billion in 1987, a 
" growth rate of only 14 percent. 

• Workstation shipments in 1986 were 35,653 and are forecast to grow to 
43,750 in 1987, an increase of 23 percent; the CAGR through 1991 is expected 
to be 10.6 percent, with shipments rising to 57,700. 

CCIS EDA © 1987 Dataquest Incorporated June 1.4-1 



1.4 EDA Forecasts 

Figure 1.4-1 
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Figure 1.4-2 

EDA Worldwide Forecast 
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Table 1.4-1 

EDA Worldwide Forecast 
(Millions of Dollars/Actual Units) 

1986 1987 1988 1989 1990 1991 CAGR 

)tal Market 

Revenue 

Systems 

Workstations 

1,851 

34,686 

35,653 

2,112 

42,800 

43,750 

2,312 

47,650 

48,350 

2,466 

51,350 

51,900 

2,585 

54,450 

54,900 

2,674 7.6% 

57,350 10.6% 

57,700 10.1% 

Source: Dataquest 

June 1987 
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These bullets present Dataquest's forecast and analysis of the EDA market, 
segmented by region. This section contains Figures 1.4-3 and 1.4-4 and Tables 1.4-2 and 
1.4-3. 

• North American revenue was $924 million in 1986 and is expected to grow at 
only a 3.8 percent CAGR to $1,111 million in 1991, the slowest growth rate of 
any region. 

• North American revenue is forecast to grow to $954 million in 1987, up only 
1 percent. 

• North America represents 50 percent of the EDA market, but will decline to 
42 percent as a result of its relatively slow growth. 

• European revenue was 24 percent of the total worldwide revenue in 1986 at 
$447 million. It is forecast to grow at an 11.5 percent CAGR to $594 million in 
1991, representing 22 percent of the total market. 

• Dataquest forecasts that European revenue will rise 7 percent in 1987 to 
$478 million, continuing the strong growth it experienced in 1986. 

• Dataquest expects the Far East to be one of the two strongest growth markets. 
Revenue in 1986 was $420 million, 23 percent of the total, and is expected to 
rise to $845 million in 1991, a 15 percent CAGR and 32 percent of total 
revenue. In 1987, revenue is expected to grow 43 percent. 

• The rest of the world (ROW) accounted for 3 percent of total revenue at 
$61 million, but is expected to have a relatively healthy growth rate at a 
15 percent CAGR through 1991. 

• Dataquest believes that as the Far East and European markets rise as 
a percentage of the total market and the United States declines, EDA vendors 
will have to take on a balanced sales strategy, as well as meeting the buying 
criteria of an international customer base. Corporate stability and reputation, 
and service and support are as important as product content. 

CCIS EDA © 1987 Dataquest Incorporated June 1.4-5 



1.4 EDA Forecasts 

Figure 1.4-3 
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Figure 1.4-4 
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Table 1.4-2 

EDA Regional Forecast 
(Millions of Dollars/Actual Units) 

1986 1987 1988 1989 1990 1991 CACR 

Total Market 

l?evenue 

Systems 

Workstations 

North AInerica 

Revenue 

Systems 

Workstations 

Europe 

Revenue 

Systems 

Workstations 

Far East 

Revenue 

Systems 

Workstations 

Rest of World 

Revenue 

Systems 

Workstations 

1,851 

34,686 

35,653 

924 

20,134 

20,377 

447 

7,633 

7,819 

420 

6,017 

6,595 

61 

902 

863 

2,112 

42,800 

43,750 

954 

22,650 

22,750 

478 

9,200 

9,350 

602 

9,650 

10,350 

78 

1,350 

1,300 

2,312 

47,650 

48,350 

1,009 

24,150 

24,100 

524 

10,400 

10,500 

690 

11,450 

12,150 

88 

1,650 

1,600 

2,466 

51,350 

51,900 

1,050 

25,250 

25,150 

560 

11,450 

11,550 

755 

12,700 

13,300 

101 

1,950 

1,900 

2,585 

54,450 

54,900 

1,084 

26,100 

25,950 

582 

12,350 

12,400 

805 

13,750 

14,350 

114 

2,250 

2,200 

2,674 

57,350 

57,700 

1,111 

26,900 

26,750 

594 

13,150 

13,200 

845 

14,800 

15,300 

124 

2,500 

2,450 

Source: 

7.6% 

10.6% 

10.1% 

3.8% 

6.0% 

5.6% 

5.9% 

11.5% 

11.0% 

15.0% 

19.7% 

18.3% 

15.4% 

22.6% 

23.2% 

Dataquest 

June 1987 
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Table 1.4-3 

EDA Regional Forecast 
(Percentage of Total) 

1986 1987 1988 1989 1990 1991 

North AInerica 

Revenue 

Systems 

Workstations 

Europe 

Revenue 

SysteIns 

Workstations 

Far East 

Revenue 

Systems 

Workstations 

Rest of World 

ReveiuIe 

Systems 

Workstations 

50% 
58% 
57% 

24% 
22% 
22% 

23% 
17% 
18% 

3% 
3% 
2% 

45% 
53% 
52% 

23% 
21% 
21% 

28% 
23% 
24% 

4% 
3% 
3% 

44% 
51% 
50% 

23% 
22% 
22% 

30% 
24% 
25% 

4% 
3% 
3% 

43% 
49% 
48% 

23% 
22% 
22% 

31% 
25% 
26% 

4% 
4% 
4% 

42% 
48% 
47% 

23% 
23% 
23% 

31% 
25% 
26% 

4% 
4% 
4% 

42% 
47% 
46% 

22% 
23% 
23% 

32% 
26% 
27% 

5% 
4% 
4% 

Source: Datac^st 

June 1987 
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1.4 EDA Forecasts 

These bullets present Dataquest's forecast and analysis of the EDA market 
segmented by platform. This section contains Figures 1.4-5 and 1.4-6 and Tables 1.4-4 
and 1.4-5. 

• In 1986, workstation shipments were 35,653 units. They are forecast to grow to 
57,700 units in 1991, a 10.1 percent CAGR. 

• Technical workstation shipments were 12,691 units, representing 36 percent of 
total unit shipments. However, technical workstation revenue was $838 million, 
representing 45 percent of the total EDA market. 

• Technical workstation revenue and shipments are expected to have the highest 
growth rates for all platform types. Unit shipments are forecast to grow at a 
19.4 percent CAGR to 30,850 units in 1991. Revenue is expected to grow at a 
14.1 percent CAGR to $1,621 million in 1991. Technical workstations in 
1991 will represent 61 percent of total revenue and 53 percent of total ship
ments. 

• Host-dependent workstation shipments were 3,425 units, representing 
10 percent of total unit shipments. However, host-dependent revenue were 
$736 million, representing 40 percent of the total EDA market. 

• Host-dependent revenue and shipments are expected to have the slowest growth 
rates for all platform types. Unit shipments are forecast to wane at a negative 
CAGR of 2 percent to 3,100 units in 1991. Revenue is expected to dwindle at a 
negative CAGR of 1.6 percent to $1,621 million in 1991. Host-dependent 
systems in 1991 will represent 25 percent of total revenue and 5 percent of total 
shipments. 

• Personal computer shipments were 19,538 units, representing 55 percent of 
total unit shipments. Revenue was only $276 million, representing 15 percent of 
the total EDA market. 

• Technical workstation revenue and shipments are expected to have moderate 
growth rates. Unit shipments are forecast to grow at a 4 percent CAGR to 
23,750 units in 1991. Revenue is expected to grow at a 6.3 percent CAGR to 
$374 million in 1991. Technical workstations in 1991 will represent 14 of total 
revenue and 41 percent of total shipments. 
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• Dataquest believes that this shift toward the technical workstation and away 
from the personal computer and host-dependent system reflects the following 
major trends: 

— The increasing CPU power of the technical workstation 

— The demand for 32-bit applications over 16-bit tools 

— The declining price of technical workstations 

Taken together, these factors tend to limit personal computers to documentation 
and design entry tasks, and host-dependent systems to network server roles. 
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Figure 1.4-5 

EDA Worldwide Forecast by Platform 
Revenue 

Millions of Dollars 
2000-

laoo-

1600-

1400-

1200 

1000 

soo-

600-

400 

200-

• Technical Worlcstation 
• Host-Dependent 
A Personal Computer 

-« 

198S 1937 138S 1989 1990 1391 

Sonrcc: Datacue^t 
June \9S7 

1.4-12 1987 Dataquest Incorporated June CCIS EDA 



1.4 EDA Forecasts 

Figure 1.4-6 
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Table 1.4-4 

EDA Worldwide Forecast by Platform 
(Millions of Dollars/Actual Units) 

Total Market 

Revenue 

Systems 

Workstations 

1986 

=S=S 

1,851 

34,686 

35,653 

Technical Workstation 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

Systems 

Workstations 

Personal Computer 

Revenue 

Systems 

Workstations 

838 

12,691 

12,691 

736 

2,458 

3,425 

276 

19,538 

19,538 

1987 

===== 

2,112 

42,800 

43,750 

1,035 

16,650 

16,650 

737 

2,650 

3,550 

339 

23,500 

23,500 

1988 

==== 

2,312 

47,650 

48,350 

1,224 

20,250 

20,250 

717 

2,750 

3,450 

370 

24,650 

24,650 

1989 

==== 

2,466 

51,350 

51,900 

1,386 

23,900 

23,900 

699 

2,800 

3,300 

382 

24,700 

24,700 

1990 

==== 

2,585 

54,450 

54,900 

1,516 

27,450 

27,450 

688 

2,800 

3,200 

380 

24,250 

24,250 

1991 

~== 

2,674 

57,350 

57,700 

1,621 

30,850 

30,850 

679 

2,800 

3,100 

374 

23,750 

23,750 

CAGR 

==33 

7.6% 

10.6% 

10.1% 

14.1% 

19.4% 

19.4% 

-1.6% 

2.6% 

-2.0% 

6.3% 

4.0% 

4.0% 

Source: Dataquest 

June 1987 
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Table 1.4-5 

EDA Worldwide Forecast by Platform 
(Percentage of Total) 

1986 1987 1988 1989 1990 1991 

Technical Workstation 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

S/steIns 
Workstations 

Personal Computer 

Revenue 

SysteIns 
Workstations 

45% 
37% 
36% 

40% 
7% 
10% 

15% 
56% 
55% 

49% 
39% 
38% 

35% 
6% 
8% 

16% 
55% 
54% 

53% 
42% 
42% 

31% 
6% 
7% 

16% 
52% 
51% 

56% 
47% 
46% 

28% 
5% 
6% 

15% 
48% 
48% 

59% 
50% 
50% 

27% 
5% 
6% 

15% 
45% 
44% 

Source: D< 

61% 
54% 
53% 

25% 
5% 
5% 

14% 
41% 
41% 

ataquest 

June 1987 
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1.4 EDA Forecasts 

These bullets present Dataquest's forecast and analysis of the average price per seat 
by platform for the EDA market. This section contains Figure 1.4-7 and Table 1.4-6. 

• For all EDA product types worldwide, the average price per seat (APPS) was 
$39,800 in 1986. It is forecast to decline at a negative 10.5 percent CAGR to 
$22,800 in 1991. In 1987, the APFS is expected to be $32,700, a decrease of 
18 percent. 

• The technical workstation APFS was $52,100 in 1986. It is forecast to have the 
sharpest decline, a negative 13.8 percent CAGR, to $24,800 in 1991. In 1987, 
the APPS is expected to be $42,300, a decrease of 19 percent. 

• The host-dependent APFS was $171,900 in 1986. It is forecast to decline 
Steadily at a negative 5.6 percent CAGR to $128,700 in 1991. In 1987, the 
APPS is expected to be $149,500, a decrease of 13 percent. 

• The personal computer APPS was $8,700 in 1986 and is forecast to decline at a 
negative 6.6 percent CAGR to $6,200 in 1991. The APFS in 1987 is expected to 
be $8,100. 

• Dataquest believes that these declines in prices will be driven by steady price 
erosion in both hardware and software. Basic applications, such as schematic 
capture, have already dropped below the $1,000 price point, and, given fixed 
functionality, prices can only continue to fall. Current prices can be maintained 
only by increases in product functionality or performance. 
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1.4 EDA Forecasts 

Figure 1.4-7 

EDA Worldwide Average Price Per Seat by Platform 
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1.4 EDA Forecasts 

Table 1.4-6 

EDA Worldwide Average Price per Seat by Platform 
(Thousands of Dollars) 

1986 1987 1988 1989 1990 1991 CAGR 

A l l P roduc t Types 39.8 32.7 28.9 26.3 24.3 22.8 -10.6% 

Technical Workstation 52.1 42.3 35.8 31.1 27.5 24.8 -13.8% 

Host-Dependent 171.9 149.5 141.6 134.6 130.8 128.7 -5.6% 

Personal Computer 8.7 8.1 7.5 7.0 6.6 6.2 -6.6% 

Source: Dataquest 

June 1987 
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1.4 EDA Forecasts 

These bullets present Dataquest's forecast and analysis of the EDA market 
segmented by revenue source for each platform. This section contains Figure 1.4-8 and 
Tables 1.4-7 and 1.4-8. 

• Hardware revenue was approximately $1,134 million in 1986, or roughly 
61 percent of total EDA revenue. Hardware revenue growth overall will be only 
a .9 percent CAGR through 1991 and will be $1,186 million or only 44 percent 
of total 1991 revenue. 

• Software and service revenue is forecast to have the strongest growth. In 1986, 
revenue for software and service was $506 million and $211 million, 
respectively. Software revenue is expected to grow at a 13.4 percent CAGR to 
$951 million in 1991, while service revenue will grow at a 20.5 percent CAGR 
to $537 million. 

• Dataquest believes that the growth of service and software revenue reflects the 
steady maturation of the EDA market. Not only are hardware prices falling, but 
large installed customer bases are also requiring increasing levels of support, 
training, and service. Moreover, as penetration increases, the demand for more 
hardware declines, while the demand to add more software to the same system 
Starts to rise. 

CCIS EDA © 1987 Dataquest Incorporated June 1.4-19 



1.4 EDA Forecasts 

Figure 1.4-8 

EDA Worldwide Revenue Sources 
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1.4 EDA Forecasts 

Table 1.4-7 

EDA Worldwide Revenue Sources by Platform 
Worldwide 

1986 1987 1988 1989 1990 1991 CAGR 

All PlatforiTIs 
Hardware 

Software 

Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 

Service 

Total 

Personal Computer 

Hardware 

Software 

Service 

Total 

1,134 

506 

211 

1,851 

465 

273 

101 

838 

536 

111 

89 

736 

133 

122 
20 

276 

1,181 

639 

292 

2,112 

528 

358 

148 

1,035 

491 

125 

122 

737 

162 

155 

22 

339 

1,190 

764 

358 

2.312 

572 

457 

195 

1,224 

451 
133 

133 

717 

166 

175 

30 

370 

1,189 

856 

422 

2,466 

610 

534 

242 

1,386 

418 

138 

143 

699 

161 

184 

36 

382 

1,187 

916 

482 

2,585 

640 

588 

289 

1,516 

396 

142 

151 

688 

151 

187 

42 
380 

1,186 

951 

537 

2,674 

665 

622 

333 

1,621 

379 

143 

157 

679 

142 

185 

47 

374 

Source: 

.9% 

13.4% 

20.5% 

7.6% 

7.4% 

18.0% 

26.8% 

14.1% 

-6.7% 

5.2% 

12.0% 

-1.6% 

1.3% 

8.7% 

18.2% 

6.3% 

Dataquest 

June 1987 
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1.4 EDA Forecasts 

Table 1.4-8 

EDA Worldwide Revenue Sources by Platform 
(Percentage of Total) 

1986 1987 1988 1989 1990 1991 

All Platforms 

Hardware 

Software 

Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 

Service 

Total 

Personal CoInputer 
Hardware 

Software 

Service 

Total 

61% 

27% 

11% 

100% 

55% 

33% 

12% 

100% 

73% 

15% 

12% 

100% 

48% 

44% 

7% 

100% 

56% 

30% 

14% 

100% 

51% 

35% 

14% 

100% 

67% 

17% 

17% 

100% 

48% 

46% 

7% 

100% 

51% 

33% 

15% 

100% 

47% 

37% 

16% 

100% 

63% 

19% 

19% 

100% 

45% 

47% 

8% 

100% 

48% 

35% 

17% 

100% 

44% 

39% 

1TO 

100% 

60% 

20% 

20% 

100% 

42% 

48% 
10% 

100% 

46% 

35% 

19% 

100% 

42% 

39% 

19% 

100% 

58% 

21% 

22% 

100% 

40% 

49% 

11% 

100% 

44% 

36% 

20% 

100% 

41% 

38% 

21% 

100% 

56% 

21% 

23% 

100% 

38% 

49% 

13% 

100% 

Source: Dataquest 

June 1987 
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1.5 EDA Market Shares 

These bullets present Dataquest's analysis of the electronic design automation 
(EDA) market share measured in total revenue, hardware and software revenue, 
and workstation shipments. This section contains Figures 1.5-1 through 1.5-4 and 
Table 1.5-1. 

• Digital Equipment is the EDA market leader in terms of total revenue at 
$213 million and 11.5 percent market share. It is also the leader in total hard
ware revenue, with 16.6 percent market share. Dataquest attributes Digital's 
market position to its continued leadership in engineering computing. The VAX 
8000 series and the MicroVAX n systems provide Digital with a strong price/ 
performance range that is well networked and fully compatible. 

• Mentor Graphics is the leader in EDA software sales at $65 million and 
12.9 percent market share. It is number two in total EDA revenue, with 
$174 million in revenue, and 9.4 percent market, as well as in hardware 
revenue, with $86 million and 7.6 percent share. Mentor Graphics was the only 
member of the ECAE little three (Daisy, Mentor, and Valid) to sustain its 
profitability and growth in 1986. In addition, Mentor is enjoying increasing 
success in the areas of IC and PCB layout. Dataquest attributes Mentor's 
ongoing strength to its early marketing focus and its initial choice of the Apollo 
platform. 

• Daisy Systems ranks third in total EDA revenue, with sales of $97 million and 
5.2 percent market share. It ranks second in software revenue with $52 million 
in sales and 10.2 percent market share. Daisy had a difficult 1986, and, as of 
this writing, it has had five consecutive quarters of losses. The company had one 
significant layoff and a major management reorganization. Dataquest believes 
that declining prices at the personal computer level eroded Daisy's margins on 
its Personal LOGICIAN products, and the general shift to 32-bit technical 
workstations (e.g., Apollo, Sun, and MicroVAX) cut into the sales of Daisy's 
proprietary workstations. This, coupled with Daisy's failure to port its major 
products to the MicroVAX, led to a very difficult year. 

• IBM was the leader in total unit shipments in 1986, with approximately 
10,890 workstation shipments, most of which were personal computers. Overall, 
IBM was the fourth-largest EDA supplier, with $88 million in revenue and 
4.8 percent market share. The majority of this revenue was in the hardware 
category, where IBM was the number three hardware supplier, with 6.7 percent 
market share. IBM plays an important role in EDA and clearly represents a 
significant number of seats in the field. However, Dataquest believes that 
personal computer clones are reducing IBM's revenue and market share. In 
addition, IBM does not enjoy the same position in software that it does in other 
markets. 
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1.5 EDA Market Shares 

Apollo was the number five company overall in EDA, and the fourth-largest 
hardware vendor, with $74 million in total revenue. Apollo was the leader by far 
in overall technical workstation shipments, especially when its direct shipments 
(2,885 units) were added to those of its primary OEMs (Mentor Graphics and 
Racal Redac). 

It is important to note that three of the top five EDA suppliers were, in fact, 
hardware suppliers, indicating that direct sales by computer manufacturers to 
the EDA end user are a significant part of this market. The two application 
vendors in the top five, Daisy and Mentor, have their major base in the ECAE 
market. 

The next five major vendors in EDA revenue were all primarily application 
suppliers. These suppliers are well distributed between the different market 
segments (ECAE, IC layout, and PCB layout), and, while some hold significant 
share in an individual segment, none holds more than 3.3 percent of the overall 
EDA market. 

— Racal Redac is number six in the market. Racal Redac is the first company 
to make the list whose primary market is in PCB layout. It is the number 
one company in that segment. 

— Valid Logic is number seven. Like Daisy Systems, 1986 was a transitional 
year for Valid. It ran significant losses and, early in 1987, merged with 
Telesis. 

— Seiko I&E is number eight, the first Japanese company to make the list. 
While Seiko's position is partly attributable to yen appreciation, it does, 
nonetheless, have a significant position in the Japanese IC layout market. 

— Calma, the number nine EDA company, is slowly losing ground in the 
EDA market. It continues to hold its market position in IC layout, where its 
GDSn format is still the industry standard, but it is not making major gains 
overall. 

— Scientific Calculations is in tenth position in the EDA market. Recently 
acquired by Harris Corporation, it holds a strong position in PCB layout. 

1.5-2 © 1987 Dataquest Incorporated June OCXS EDA 



1.5 EDA Market Shares 

• Dataquest stresses the relatively fragmented nature of the EDA market. We 
believe that this may be a permanent feature of the market. Although full-line 
suppliers may continue to grow at a healthy pace, diverging technology and 
service needs will constantly create niche opportunities. These niche opportu-
nities will be filled by smaller organizations that may not have significant 
market share but may be quite profitable. Evidence of this fragmented market is 
indicated by the following facts: 

— Over 100 companies currently participate in the market. 

— The top ten companies account for only roughly 50 percent of total 
revenue. 

— Only one company, Digital, has over 10 percent total market share. Mentor 
has 9 percent, and the balance of the companies each have about 
5 percent or less of the market. 

— Hardware market share concentration is significantly higher than software 
concentration, especially if OEM business is accounted for. 
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1.5 EDA Market Shares 

Figure 1.5-1 
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1.5 EDA Market Shares 

Figure 1.5-2 

Electronic Design Automation 
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1.5 EDA Market Shares 

Figure 1.5-3 

Electronic Design Automation 
1986 Worldwide Market Share 
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1.5 EDA Market Shares 

Figure 1.5-4 

Electronic Design Automation 
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1.5 EDA Market Shares 

Table 1.5-1 

Electronic Design Automation 
1986 Worldwide Market Share 

(Millions of Dollars/Actual Units) 

Conpany 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

-- Market Share — -

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

======= 

Digital 

Mentor 

Daisy 

IBM 

Apollo 

Racal-Redac 

Valid 

Seiko I&E 

Calma 

Scientific Calc. 

Computervision 

Hewlett-Packard 

Cadnetix 

Zuken 

Calay 

NEC 

Si Ivar-Lisco 

Futurenet 

Zycad 

Fujitsu 

Sun 

Control Data 

Intergraph 

Sharp System Products 

Applicon 

Tektronix 

Hitachi 

Telesis 

Toshiba 

Otsukashokai 

Autodesk 

Hitachi Zosen 

Mitsubishi Electric 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

.5-8 © 

=====£= 

213 

174 

97 

88 

74 

61 

61 

57 

55 

50 

49 

42 

38 

32 

30 

25 

24 

24 

20 

20 

18 

18 

18 

17 

17 

16 

13 

13 

5 

4 

2 

1 

1 

473 

216 

26 

619 

1,231 

1.851 

1987 D 

======= 

188 

86 

28 

76 

65 

27 

28 

39 

30 

19 

32 

30 

17 

16 

19 

16 

0 

1 

18 

13 

16 

11 

10 

11 

12 

7 

8 

8 

4 

2 

0 

1 

1 

293 

133 

15 

560 

574 

1,134 

ataquest 

======= 

0 

65 

52 

5 

0 

25 

27 

14 

13 

16 

14 

8 

17 

13 

8 

7 

21 

20 

0 

6 

0 

4 

5 

5 

3 

7 

5 

4 

0 

1 

2 

0 

0 

139 

69 

9 

0 

506 

506 

Incorpoi 

======= 

779 

1,900 

1,400 

10,890 

2,885 

470 

1,260 

371 

507 

154 

• 517 

949 

670 

319 

240 

461 

0 

400 

0 

138 

855 

281 

123 

95 

221 

210 

57 

170 

36 

303 

0 

16 

6 

8,896 

2,686 

292 

22,247 

13.406 

35,653 

rated June 
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4.0% 
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1.5 EDA Market Shares 

These bullets present the EDA market share by turnkey versus unbundled product 
deliveries. This section contains Figure 1.5-5 and Table 1.5-2. 

• From 1985 to 1986, turnkey system revenue actually decreased 1.6 percent, 
whereas unbundled sales increased 46.1 percent. 

• Unbundled revenue grew from 38 percent to 47.6 percent of total revenue. 
Correspondingly, turnkey sales dropped 62 percent to 52.4 percent. 

• This shift was true across both hardware and software sales. 

• Unbundled system shipments now represent 62.4 percent of total EDA system 
shipments. 

• Dataquest believes that his shift away from turnkey systems toward unbundled 
systems reflects the general maturation of the EDA market. As user investment 
in EDA increases, and as the level of penetration rises, Dataquest believes that: 

— End users will purchase their hardware directly from the supplier to obtain 
the best possible prices. 

— Hardware suppliers will want to deal directly with major end users since 
they represent an increasing piece of their revenue. 

— End users will make their software purchases directly from the software 
vendor to obtain the best price and will purchase software from multiple 
vendors in order to create the best possible design solution. 
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1.5 EDA Market Shares 
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Figure 1.5-5 
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1.5 EDA Market Shares 

Table 1.5-2 

Electronic Design Automation 
Turnkey Versus Unbundled 

(Millions of Dollars/Actual Units) 

1985 1986 CAGR 

Market Share 

1985 1986 

Total Hardware and 

Software Revenue 

Turnkey 

Unbundled 

Total 

Hardware Revenue 

Turnkey 

Unbundled 

Total 

Software Revenue 

Turnkey 

Unbundled 

Total 

Workstation Shipments 

Turnkey 

Unbundled 

Total 

870 

534 

1,405 

544 

444 

988 

326 

90 

416 

11,555 

13,359 

24,915 

859 

780 

1,640 

574 

560 

1,134 

285 

221 
506 

13,406 

22,247 

35,653 

-1.3% 

46.1% 

16.7% 

5.5% 

26.0% 

14.7% 

-12.6% 

145.8% 

21.6% 

16.0% 

66.5% 

43.1% 

62.0% 

38.0% 

100.0% 

55.0% 

45.0% 

100.0% 

78.4% 

21.6% 

100.0% 

46.4% 

53.6% 

100.0% 

52.4% 

47.6% 

100.0% 

50.6% 

49.4% 

100.0% 

56.4% 

43.6% 

100.0% 

37.6% 

62.4% 

100.0% 

Source: Dataquest 

June 1987 
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2.1 ECAE Definitions 

The electronic computer-aided engineering (ECAE) segment refers to CAD/CAM 
hardware and software products that are typically used in the engineering or design 
phase of electronic products (as opposed to the physical layout phase). ECAE 
applications address design creation, verification and analysis, test, documentation, and 
data base management tasks. ECAE products are generally used by electrical engineers. 
Because of significant differences between the marketing and product strategies for 
ECAE, IC layout, and PCB layout, Dataquest continues to differentiate and segment the 
electronic CAD/CAM market in this manner. Therefore, ECAE by definition does not 
include layout. 

What serves to connect ECAE to layout applications is a netlist—a logical or 
functional description of an integrated circuit (IC), printed circuit board (PCB), 
electronic system, or product. This type of output is used to analyze the performance or 
functionality of the circuit and is also used in another product design phase to manually 
or automatically create the physical layout. A netlist is not the only output of an ECAE 
system. Other critical ECAE output can consist of test patterns, bonding diagrams, and 
design documentation, for example. 

ECAE products address the following design phases and tasks, and may include the 
functionalities listed and defined below. 

ARCHITECnJRALlCONCEPTUAL 

• Architectural/conceptual—During the architectural/conceptual stage, an electronic 
product requirement is translated from a concept into a functional specification. 
During schematic capture, this specification becomes a circuit design. This 
circuit design can then be verified, simulated, tested, documented, and stored in 
a data base. The finished design can then be implemented as either an IC or a 
PCB during the layout or physical design stage. 

• Architectural tools/synthesis—These tools are used to specify, at a high level, what 
a circuit will do and how it will be implemented in terms of functional blocks 
and their interrelationships; synthesis or logic synthesis refers to tools that 
automatically generate or synthesize a schematic design from this architectural 
definition. 

Schematic Capture 

• Schematic capture—During the entry stage of the design process, a functional 
description becomes an actual logic diagram or design. The most frequently 
used tool for design entry on ECAE workstations is schematic capture. 

• Capture or schematic capture—This is an automated graphic design entry method 
that allows a designer to define the logic of a circuit and to create a schematic 
drawing or design. After creating the schematic, detailed design documentation 

- in either graphic or netlist form can be produced. The process of netlist 
production is known as netlist extraction (NLE). 
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• PLD programmers—ECAS. systems used to define the logic of a programmable 
logic device (PLD), a type of semicustom application-specific integrated circuit 
(ASIC). 

Verification and Analysis 

• Verification and analysis—ECAE includes an entire class of tools that are used, 
after design creation, to evaluate the electronic behavioral characteristics of a 
design. 

• Behavioral simulation—This is the simulation of ICs or systems that are based on 
high-level models, as opposed to gate, transistor, or switch level models. 
Behavioral models may be of an entire section of the IC or system (e.g., I/O 
management) or of a specific complex component (e.g., a microprocessor or 
register). 

• Circuit simulation—This is the simulation of an IC at the switch, transistor or 
device level. This is the most accurate form of IC verification. The best known 
of the circuit simulators is SPICE, originally invented at the University of 
California at Berkeley, and now available in the public domain or in enhanced 
forms from several commercial suppliers. 

• Electrical rule checking (ERC) or logic design rule checking (LDRC)—This is 
making sure that the logic design conforms to known process limitations (e.g., 
maximum fanout from a component). 

• Hardware modelers—This is special-purpose peripheral hardware that enables a 
new circuit design to incorporate existing, real-world circuitry in its simulation. 

• Logic simulation—This ECAE software is used to verify the logic and timing 
behavior of a digital electronic design. 

• Mixed-level simulation—This simulation is performed simultaneously at the 
behavioral, device, and physical model level. 

• Mixed-mode simulation—This is the simulation of an electronic design that 
contains both analog and digital circuits. 

• Simulation accelerators—These special-purpose computers are used to perform 
logic or fault simulation at speeds unattainable on workstations. 

• Timing analysis or verification—This is behavioral evaluation of a circuit design 
that examines signal delays arid determines if signals arrive at predicted times. 
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Test 

• Te^t—These ECAE software applications are used to create the test patterns that 
will be used to test the actual product during manufacture. Electronic test 
products include pattern editing, pattern generation, and fault grading or 
simulation. ' 

• Automatic test pattern generation (ATPG)—These are tools that automatically 
produce fault tests from a specific circuit description. 

• Fault grading!simulation—Thxs is used to evaluate or grade the quality of a test 
pattern relative to a design. Quality is determined by the measure of the 
coverage of the test vectors (i.e., what percentage of time will the patterns 
identify potential errors in a given circuit). 

• Test pattern editing and generation—These tools are used to manually create and 
edit the test vectors used by fault tests. 

• Testability analysis—These are tools used to evaluate the quality of a design in 
terms of its ultimate testability. 

Documentation 

• Documentation—An integral part of ECAE is the graphic and textual 
documentation of designs. ECAE includes the class of special-purpose software 
used to document electronic designs. 

Design Data Base Management 

• Design data base management—This class of products underlies all the stages of 
the ECAE design process. These tools are used, for example, to provide revision 
controls on design files or to maintain standard symbol or parts libraries to be 
used by all designers on a project. Also included are design support tools, such 
as design libraries. 
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2.2 ECAE Executive Summary 

This summary highlights the key points and analyses discussed throughout this 
chapter. Please refer to the chapter in its entirety for a comprehensive analysis of the 
ECAE applications segment. 

• Dataquest estimates the ECAE market represented $917 million in 1986, up 
13 percent from $808 million in 1985. 

• The ECAE market is forecast to grow 12 percent in 1987 to more than 
$1 billion, but long-term growth is slowing as these tools are absorbed into the 
engineering workplace. 

• The ECAE market is forecast to grow from $917 million in 1986 to $1.3 billion 
in 1991, representing a 7 percent CAGR. 

• Dataquest estimates that 22,566 ECAE workstations were shipped in 1986. The 
1987 workstation shipments will grow 22 percent to 27,600 and are expected to 
reach 36,800 units in 1991, growing at a 10 percent CAGR. 

• The average selling price per seat for all platform types is expected to decline at 
a 10 percent CAGR, from $30,800 in 1986 to $18,000 in 1991. The greatest 
overall decrease over time will occur in the price per seat of technical 
workstations, which we expect to decline at a 13 percent CAGR, from the 
current $42,300 to $20,600 in 1991. 

• In 1986, the personal computer continued its impact in the ECAE market, 
accounting for 63 percent of ECAE workstation shipments, but for only 
21 percent of overall ECAE revenue. 

• Technical workstations, which accounted for 44 percent of all ECAE revenue in 
1986 and 32 percent of all workstations shipped, are forecast to comprise 
57 percent of all ECAE revenue in 1991 and half of all workstations shipped. 

• Dataquest anticipates continued consolidation and retrenching among ECAE 
vendors, with company roles and product offerings being redefined to adjust to 
the high number of vendors. 
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HISTORY 

Overview 

One of the major trends in the entire C/^/CAM market is toward providing 
computer-aided engineering (CAE) applications. CAE is used by engineers of all 
disciplines to automate the engineering and analysis phase of any product's design 
cycle. For instance, mechanical engineers apply CAE to their design tasks using 
applications such as stress analysis, kinematics, and finite element analysis. 

Vendors addressing the needs of electrical engineers have made such a significant 
impact on the way in which electronic products are designed, as well as on CAD 
products themselves, that we differentiate CAE for electrical engineers from all other 
CAE applications. Hence, Dataquest uses the term ECAE to refer to electronic 
computer-aided engineering applications. 

Because ECAE and physical layout functions can be highly integrated, especially 
with automatic layout dependent on ECAE data, it is impossible to completely separate 
the two applications. Electronic product design does not end with logic design. There
fore, it is important to note the following regarding Dataquest's ECAE segmentation: 

• The ECAE estimates and forecasts are for systems with ECAE applications 
only. 

• The ECAE section refers to functionality, as opposed to the design's ultimate 
implementation as either an integrated circuit or a printed circuit board. ECAE 
products can be used to front-end either IC or PCB design. 

The Evolution of the Market 

The focus of electronic CAD/CAM vendors prior to 1981 was primarily physical 
layout applications for both ICs and PCBs. TTie ECAE segment of the CAD/CAM 
industry began with the introduction of the first commercially available ECAE products 
from Daisy Systems, Mentor Graphics, and Valid Logic in 1981—products that automate 
the engineering design process for engineers. 

The original product lines of the early ECAE vendors consisted of basic schematic 
capture, i.e., the ability to draw the electrical schematics, or logic diagram, of an 
electronic product primarily for documentation purposes. Shortly after its introduction, 
schematic capture grew to encompass logic design, with various forms of analysis, 
simulation, and verification. 
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Dataquest defines logic design as schematic capture combined with the ability to 
associate electrical parameters with graphic schematic symbols, thus driving analysis 
and simulation. Logic design is the more comprehensive of the two applications because 
it maintains electrical information as regards power, timing, and performance. 

The electronic CAD/CAM market evolved to encompass ECAE. Companies with 
physical layout products as their original entry into the EDA market have also expanded 
their product functionality to include logic design. Automated logic design as a 
productivity tool has enjoyed widespread acceptance by engineers. 

The continuing need of electrical engineers to increase productivity—to make the 
design cycle more efficient while the same time shortening it—continued to be addressed 
by the 1986 ECAE market in products that extended logic design to include other 
productivity tools, such as test and analysis. Recently, in order to meet the challenge of 
more full-line suppliers, many ECAE vendors have extended or plan to extend their 
product functionality to include the physical design of ICs and PCBs integrated with 
ECAE functionality. Dataquest believes that product lines of leading ECAE companies 
will grow further to address the demands of the larger system-engineering market for 
integrated IC/PCB design. 

THE PRESENT 

1986: A Year of Transition 

Nineteen eighty-six was a year of dramatic slowdown in the ECAE market, a market 
that since its beginning has known only uninterrupted growth. The ECAE segment grew 
only 14 percent in 1986, sharply down from 83 percent in 1985. Last year ECAE was 
overcrowded with competitors seeking to overcome price erosion by struggling to 
increase sales volume, and in a weakened U.S. electronics market, at that. 

The results of this slowdown were dramatic: 

• Significant merger/acquisition activity (e.g., Valid-Telesis, Zycad-Silicon 
Solutions, Silicon Compilers-Silicon Design Labs) 

• Approximately 25 companies either leaving the CAD/C/\M market entirely or 
filing as business failures 

• Tightening of venture funding 

• Key alliance strategies 
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The resulting market consolidation finds fewer but stronger vendors, increasing 
cooperation between survivors, and diminishing opportunities for start-ups. The ECAE 
market, in short, is maturing. Other factors playing a major role in last year's slowdown 
are the following: 

• Smarter buyers demanding integration and promised functionality 

• Corporate CADfCAM strategies impacting purchase decisions 

• Too many vendors, particularly low-cost, low-funded vendors, offering 
schematic capture 

Dataquest believes, however, that the real story of what happened to the ECAE 
market in 1986 is directly related to what happened to hardware in 1986. 

Large-scale acceptance of the IBM PC and direct user purchases of the 
high-performance 386 and 68020-based workstations that appeared in 1986 favored 
unbundling of software and hardware. This trend toward unbundled sales exposed the 
real value of both hardware and software, particularly schematic capture software. Both 
workstation and application prices were pressured sharply downward. Behind this trend 
lay the reality that the ECAE market, as part of the maturation process, had shifted 
from being technology-driven to being a user-driven market. 

Smarter Buyers 

Dataquest believes that the undelivered promises of the ECAE vendors, in regard to 
integration and such functions as simulation, has resulted in both shrewder and more 
conservative users. This situation is compounded by growing user experience with ECAE 
products. For example, users bought simulation capability they cannot access because it 
is not as easy to use as was promised, because library models are not available, or 
because the requisite system performance is just not there. 

Users now understand that no one vendor can supply a totally integrated and 
complete solution for all their design problems. Users no longer want to hear about 
integration; they now require it. Because of the lack of integrated solutions, users have 
come to regard standard hardware as the integrative base to which they can add 
third-party software and solve their own design problems. This move toward platform 
standardization is particularly evident in purchases by larger, corporate CAD/CAM end 
users seeking to centralize design activity within their organizations. 
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Corporate CAD/CAM Strategies 

For an increasing number of companies, CAD/CAM/CIM (computer-integrated 
manufacturing) represents a strategic, corporate-level commitment, in which much more 
emphasis is placed on overall design process integration and productivity than on 
isolated design solutions for individual personnel. Typically, in larger organizations, 
development is divided between engineering and CAD groups for product design and 
physical layout, respectively. The design product needs of these two sets of end users 
varies accordingly. 

System engineering, because it needs to manage a complex design process that 
involves many different types of engineering (e.g., software design, hardware design, 
and I/O design), tends to regard choice of design tools more as a management problem 
than a performance-driven issue. On the other hand, CAD departments primarily 
concentrate on performance in the sense of getting jobs done quickly. CAD departments 
were the first CAD users, purchasing large proprietary systems that supported physical 
design well but had little connectivity with other design tasks such as logic design, 
analysis, and documentation. 

System engineers have shown more concern with design methodology and, 
consequently, favor tools supporting company-wide design standards and practices. 
Specific demands of system engineers are as follows: 

• To own their own design data, complete with revision control and full 
documentation, so that they can leverage previous design experiences on 
whichever system is ultimately used and despite design personnel changes that 
might occur 

• To share resources and data across applications, particularly in the case of large 
corporate engineering groups that support multiple users requiring design, 
layout, test, analysis, manufacturing, documentation, and project management 
functions 

• To integrate state-of-the-art solutions on their own systems as soon as these 
become available 

• To use off-the-shelf, standard, as opposed to proprietary, hardware, so as not to 
preclude interactive, on-line software engineering tasks 

• To negotiate directly with hardware manufacturers so as to obtain optimal 
volume purchase and service discounts 

Corporate-wide design automation plans demand shared resources. The new corpo
rate CAD/CAM/CIM consciousness is directly responsible for 1986's dramatic shift away 
from proprietary design systems and toward applications on standard, general-purpose 
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hardware platforms. Dataquest believes that, for all these reasons, engineering rather 
than CAD departments will increasingly dominate corporate purchase decisions. Conser
vative corporate purchase criteria tend to favor the well-managed full-line or niche 
supplier. 

Too Many Vendors 

Today's ECAE market, however, is highly fragmented, with vendors ranging from 
low-cost, PC-based software suppliers to simulation accelerator vendors, hardware 
modeler vendors, and major computer manufacturers. In 1986, for example, Dataquest 
estimates that more than 80 vendors were marketing a schematic capture package. 
These products varied widely with regard to the degree of electrical connectivity and 
integration within the entire design process, i.e., with other design tasks, such as 
simulation or physical layout. 

Today, with its availability from widespread alternative sources, schematic capture 
is referred to as a commodity. Over the past two years, prices for this ECAE software 
package experienced severe price erosion, especially for low-end, PC-based schematic 
capture. However, Dataquest believes that both market fragmentation and price erosion 
heightens the need for full-line vendors to provide solutions addressing the entire design 
process and to pursue alliances with both the niche and hardware suppliers in the 
market. 

Innovative product development will continue to occur. However, we believe that it 
will become more difficult for the mass vendor market to exploit innovations because of 
current product implementations. For example, once a data structure and data base are 
implemented and installed in the customer base, it becomes nearly impossible to change 
that Structure to take advantage of an integrated, single-point data base. Although we 
believe that all EDA segments, including EC/VE, will remain fragmented throughout the 
decade, we also believe that opportunities will continually open up for both full-line and 
niche vendors. 

STRATEGIC ISSUES 

Not only does the maturing ECAE market consist of full-line and niche players, 
but also of Standard hardware platform vendors who are applying strong competitive 
pressure from the market's high end. These three classes of ECAE vendor are briefly 
described below: 

• Full-line application suppliers consist of companies such as Cadnetix, Daisy, 
FutureNet, Mentor, and Valid that market and support a complete range of EDA 
products to end users. 
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• Niche players, in contrast, develop and market individual products that address 
limited applications. These are suppliers, such as EGAD, HHB Systems, IKOS, 
LSI Logic, Trimeter, and Zycad, seeking to expand their product base. 

• Standard hardware vendors supply the workstations and systems on which either 
or both niche and full-line suppliers' products may run. These are systems 
suppliers, such as Apollo, Digital Equipment Corporation, Hewlett-Packard, 
IBM, and Sun. These companies are coming into the market with unclear 
strategies relative to the end user. 

Each class of vendor, faced with a maturing ECAE market, is examining some 
degree of strategic realignment in order to deal with the competition. 

FuU-Line ECAE Strategies 

Severe price pressure and competition on full-line suppliers in the ECAE market, for 
example, is now coming from both the high and low ends of the market spectrum, i.e., 
from the large corporate players (Digital, HP, and IBM) entering the marketplace and 
from low-cost, PC-based software. In light of this wide-ranging competition, full-line 
suppliers may need to reposition themselves strategically, meaning: 

• Porting from proprietary to standard hardware, operating systems, and data 
formats 

• Returning to a more core business focus 

• Concentrating on customer service and support activities 

• Delivering on promises 

• Forming alliances with niche and hardware suppliers, as opposed to pursuing 
strategies based on either niche or hardware product development 

Hardware Vendor Strategies 

The CAD/CAM strategies of large system companies such as Digital, HP, and IBM 
are just not clear at this time. These vendors have the choice of remaining hardware 
suppliers (i.e. integration paradigms for a number of third-party solutions) or of 
attempting to become full-line suppliers themselves. In the latter case, the challenge for 
these companies would be to manage a complex juggling act of hardware and appli
cation sales and support with state-of-the-art solutions development. In addition to 
remaining competitive in the workstation market, they would need to supply everything 
to everybody on an ongoing basis. However, the trend in corporate CAD/CAM purchas
ing toward industry-standard hardware is fueling the ambitions of this class of company. 
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At this time, HP, through its Cericor acquisition and DesignCenter products, 
perhaps is more of a full-line supplier than either IBM or Digital. IBM does offer a 
limited amount of EDA software through its CIEDS program. Digital, however, with its 
large number of trading partners and other third-party agreements, directly sells no EDA 
products. The names Digital and IBM are ubiquitous in this marketplace. In this market, 
these companies seemingly could play any role at any moment they choose. 

The presence of these large computer manufacturers both in the market and in the 
installed base itself threaten the key account strategies of the full-line EC/^E suppliers. 
The large system houses already have the experience of dealing with several major EDA 
end users, and can leverage these relationships to supply workstations and, in some 
cases, applications. 

The popularity of the IBM PC in the ECAE market and direct sales to end users by 
workstation vendors like Apollo, Digital, and Sun resulted in price erosion and forced 
full-line ECAE companies to unbundle products and readjust their marketing strategies. 
Cooperative marketing, comarketing, and referenced sales agreements between full-line 
suppliers and workstation vendors now proliferate. The lower-priced, high-performance 
386 and 68020-based workstations also forced down the price of proprietary hardware. 

This situation caused many EC/̂ JE vendors to either reevaluate or totally abandon 
product strategies based solely on hardware. Solutions vendors simply do not possess the 
resources to compete against systems houses. Dataquest believes, however, ttiat there is 
a corollary to this rule: workstation vendors may possess the resources, but they lack the 
solutions focus necessary to support the end users' application needs. 

Niche Companies Strategies 

On the Other hand, niche company products often compete head-to-head with 
offerings from full-line suppliers; for instance, HHB Systems' CATS hardware modeler 
competes with Valid's RealChip product. 

Niche companies typically address a wider range of products and technologies than 
full-line suppliers. The following are product development areas that typically fall 
outside full-line suppliers' application capabilities and therefore may be best addressed 
by niche companies: 

• Low-cost products 

• Leading-edge technologies 

• Products that bridge technology and service 

To survive in a market overcrowded with vendors and look-alike products, niche 
companies need to broaden their product bases by offering related, supporting products; 
by moving into other niche areas; or by becoming more full line. 
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Two examples of niche strategies are as follows: leading ASIC supplier LSI Logic 
also participates as a vendor in the ECAE market. LSI markets a front-end logic design 
entry tool for LSI's gate array line. In 1986, LSI faced not only a tight semiconductor 
market, but also a highly compressed ECAE market. LSI redefined its market position 
by marketing not only additional simulation capability to end users, but by also 
marketing LSI gate-array library development tools and support to other ECAE vendors, 
and thus indirectly to potential ASIC customers. ECAD Incorporated, a niche supplier of 
simulation, design rule checking/electrical rule checking (DRC/ERC), and other post
processing packages, now offers symbolic IC layout, a second example of exploring 
additional niche opportunities in order to broaden product lines. 

Despite the maturation of the ECAE market, the electrical engineering community 
continues to demonstrate an insatiable appetite for ECAE applications software, as all 
ECAE vendors push the limits of technology and R&D to deliver solutions. 

OPPORTUNniES 

Given the strategic business differences between ECAE vendors, there are new 
product directions that best support each strategy; there are also company types that can 
best pursue particular product opportunities. However, we believe that the overall theme 
of application trends is not focused on product features but on increased scope. ECAE 
products are becoming an integrated set of design management tools that incorporate 
not only more design tasks but also better analysis capabilities. The result is a design 
management system—one that meets the needs of a project with many aspects and 
requirements. 

FuU-Line Product Opportunities 

Given the differing strategies between niche and full-line suppliers, full-line 
suppliers are best able to distribute and support the design environment. We believe that 
data management and design environment support products such as documentation are 
best addressed by full-line vendors, although we can envision a niche company providing 
a bridged, multivendor design environment. The opportunities and requirements for 
next-generation full-line vendors are: 

• Integrative design data base with both hierarchical and full design, library, 
documentation, and project management 

• Links to back-end layout 

• Integration and interactivity between every phase of design 
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• Easy user integration of third-party tools 

• Easy-to-use simulation integrated with both logic libraries and schematic capture 

• Rule-based systems 

• Integration of alternative design approaches, perhaps including some from niche 
suppliers 

• Migration path to full system design 

• Higher-level design entry (e.g., logic synthesis) with links to analysis tools 

• Design floor planning tool 

Whatever product strategy a full-line supplier pursues, the products must form part 
of a well-integrated base—a stable and manageable design environment still open to 
adding the special applications where niche companies excel. 

Niche Product Opportunities 

Dataquest believes that development efforts for niche suppliers in the ECAE market 
are directed in general toward low-cost products, leading-edge technologies, and 
products that bridge technology and service—EC/^E products such as: 

• Design libraries 

• Application accelerators 

• Hardware modelers 

• Low-cost schematic capture 

• Low-cost pattern editing 

• Architectural-level design tools 

• Test-pattern generators 

• Links between design entry and test 
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HARDWARE 

E C / ^ emerged out of a need for products that solved electrical engineers' design 
problems. However, only with the emergence of microprocessor-based technical work
stations could this need be met. 

The availability of technical workstations revolutionized the entire EDA market, 
including its design solutions and existing price and profit structures. Had pioneering 
companies such as Apollo, Daisy, Sun, and Valid not developed the hardware 
vehicle, the ECAE revolution might have been delayed for another three years—until the 
roMPC. 

Dataquest distinguishes between hardware and application issues of the market. It is 
the application products that meet user needs; the hardware products are the vehicle by 
which these applications are delivered. Users buy neither hardware nor software: they 
buy solutions to design problems. These solutions are combinations of hardware and 
software. 

However, hardware technology is changing underlying applications strategies. The 
major cause of this is the PC. The major effect is a dramatic shift in computational 
alignment—aligning the particular application requirements with the capabilities of the 
computer. This shift has brought about yet another layer of hardware to the ECAE 
environment—the application accelerator, which decreases the time involved to complete 
one or more applications. 

The hardware platforms on which ECAE software run are radically changing the 
availability and feasibility of design automation for the mass end-user market. Listed 
below are the major causes of this change: 

• Personal computers and coprocessors 

• Application accelerators 

• Decreasing technical workstation prices 

• High-end technical workstation systems 

In all cases, price and performance are paramount. The trend, however, is toward 
the division of labor between the networked system resources and the personal or 
desktop design system. To manage this change, we believe that a very flexible and 
profit-oriented management style is required for the following reasons: 

• Downward-revised revenue goals due to lower average selling prices 

• Higher unit volumes required to meet revenue goals 
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• Revised distribution strategies due to higher volumes 

• Revised support strategies due to larger installed bases and lower average 
selling prices 

• Increased competition due to less formidable barriers to entry 

Two years ago, personal computers were barely considered a design automation 
alternative. Today, they threaten the very existence of the original ECAE platform—the 
technical workstation. We do not believe that technical workstations will be made 
obsolete by Î Cs (with or without coprocessors). We believe that what is occurring is just 
natural evolution. 

It is a simple lesson of supply-and-demand economics. Dataquest believes that the 
end-user market will continue to force prices down across the board, especially where 
higher prices are unwarranted. End users will also continue to force increased 
performance at a fair price and only when applications require it. 

The PC is not a corporate resource able to be shared. Networked or not, it remains 
an underutilized and, for certain implementations, underpowered, resource. While the 
PC can boost the productivity of an individual engineer, it remains an isolated member 
of a design team. Because Dataquest believes that design automation decisions 
increasingly are being made at higher corporate levels than the individual engineer's 
level, and because of inherent data storage and handling limitations of the 16- or 32-bit 
PC running DOS, we believe that users will choose the technical workstation if prices are 
relatively even. 
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2.4 ECAE Forecasts 

These bullets present Dataquest's forecast and analysis for the total electronic CAE 
(ECAE) market for all regions and platforms. This section contains Figures 2.4-1 and 
2.4-2 and Table 2.4-1. 

• Hie ECAE market segment, worth an estimated $971 million in 1986, is 
forecast to grow to $1.3 billion in 1991, a compound annual growth rate 
(CAGR) of 7 percent. 

• Dataquest estimates that ECAE revenue will increase 6 percent in 1987, topping 
$1 billion. 

• An estimated 22,566 ECAE workstations shipped in 1986. Shipments are 
expected to reach 36,800 units in 1990, growing at a 10 percent CAGR. 

• ECAE workstation shipments will grow to 27,600 in 1987, representing a 
22 percent increase over 1986. 
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Figure 2.4-1 

ECAE Worldwide Forecast 
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Figure 2.4-2 

ECAE Worldwide Forecast 
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Table 2.4-1 

ECAE Worldwide Forecast 
(Millions of Dollarsl Actual Units) 

1986 1987 1988 1989 1990 1991 CAGR 

Total Market 

Revenue 

Systems 

Workstations 

919 
22,935 

22,567 

1,036 

28,050 

27,600 

1,127 

31,050 

30,500 

1,195 

33,300 

32,700 

1,249 

35,400 

34,800 

1,294 7.1% 

37,450 10.3% 

36,800 10.3% 

Source: Dataquest 

June 1987 
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2.4 ECAE Forecasts 

These bullets present Dataquest's forecast and analysis of the ECAE market, 
segmented by region. This section contains Figures 2.4-3 and 2.4-4 and Tables 
2.4-2 and 2.4-3. 

• North America is expected to continue its lead in regional ECAE consumption 
tiirough 1991, although the growth of tiiis market is exhibiting signs of slowing 
due to increased penetration. 

• We estimate that 1986 North American revenue was $497 million and that it 
will grow to $532 million in 1991, a 1.4 percent CAGR. Significantly, North 
American revenue in 1987 will reach $501 million, representing only a 
1.0 percent increase. 

• European revenue was $204 million in 1986 and is forecast to reach 
$252 million in 1991, growing at a 4.0 percent CAGR. In 1987, European 
revenue is forecast at $209 million, representing a 2.5 percent increase. 

• Tlie Far Eastern ECAE segment represented $184 million in 1986 and is 
forecast to grow at an 18 percent CAGR, to reach $415 million in 1991. 

• Rest of the world (ROW) accounted for $32 million in 1986, less than 3 percent 
of that year's ECAE revenue. We estimate that this region will grow to 
$82 million in 1991, a 21 percent CAGR. 

• We believe that North America, with 54 percent of the total ECAE market, may 
be declining as tiie largest consumer of ECAE products for the following two 
reasons: 

— An increasing market penetration of design automation tools in general, 
and specifically of design entry tools 

— A general economic slowdown in the U.S. electronics markets 

• The Far East, with 20 percent of worldwide consumption, is forecast to increase 
at an 18 percent CAGR because of previous lack of penetration and resultant 
pent-up demand. American technology has never been cheaper in Japan, due to 
recent devaluation of the U.S. dollar. This may offset Japanese concerns about 
slowing U.S. markets. 

• We expect Europe to maintain a fairly constant 20 to 22 percent of worldwide 
consumption. 
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2.4 ECAE Forecasts 

Figure 2.4-3 
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2.4 ECAE Forecasts 

Figure 2.4-4 
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2.4 ECAE Forecasts 

Table 2.4-2 

ECAE Regional Forecast 
(Millions of DoUarslActual Units) 

1986 1987 1988 1989 1990 1991 CAGR 

Total l*1arket 

Revenue 

Systems 

Workstations 

North America 

Revenue 

Systems 

Workstations 

Europe 

Revenue 

Systems 

Workstations 

Far East 

Revenue 

Systems 

Workstations 

Rest of World 

Revenue 

Systems 

Workstations 

919 
22,935 

22.567 

500 
14,516 

14,288 

204 
4,358 

4,277 

184 
3,544 

3,534 

32 
516 
469 

1,036 

28,050 

27,600 

506 
15,700 

15,400 

209 
5,300 

5,200 

282 
6,300 

6,250 

39 
800 
750 

1,127 

31,050 

30,500 

523 
16,400 

16,050 

222 
5,850 

5,800 

335 
7,750 

7,700 

48 
1,050 

1,000 

1,195 

33,300 

32,700 

532 
16,850 

16,500 

235 
6,400 

6,300 

369 
8,750 

8,650 

59 
1,300 

1,250 

1,249 

35,400 

34,800 

539 
17,250 

16,900 

245 
6,850 

6,750 

394 
9,750 

9,650 

71 
1,600 

1,500 

1,294 

37,450 

36,800 

546 
17,650 

17,300 

252 
7,250 

7,150 

414 
10,700 

10,550 

82 
1,850 

1,800 

Source: 

7.1% 

10.3% 

10.3% 

1.8% 

4.0% 

3.9% 

4.3% 

10.7% 

10.8% 

17.6% 

24.7% 

24.4% 

20.8% 

29.1% 

30.9% 

Dataquest 

June 1987 
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2.4 ECAE Forecasts 

Table 2.4-3 

ECAE Regional Forecast 
(Percentage of Total) 

1986 1987 1988 1989 1990 1991 

North America 

Revenue 

Systems 

Workstations 

Europe 

Revenue 
Systam 

Workstations 

Far East 

Reverwe 
Systems 

Workstations 

Rest of World 
Revemje 

Systems 

Workstations 

54% 
63% 
63% 

22% 
19% 
19% 

20% 
15% 
16% 

3% 
2% 
2% 

49% 
56% 
56% 

20% 
19% 
19% 

27% 
22% 
23% 

4% 
3% 
3% 

46% 
53% 
53% 

20% 
19% 
19% 

30% 
25% 
25% 

4% 
3% 
3% 

44% 
51% 
50% 

20% 
19% 
19% 

31% 
26% 
26% 

5% 
4% 
4% 

43% 
49% 
49% 

20% 
19% 
19% 

32% 
28% 
28% 

6% 
5% 
4% 

42% 
47% 
47% 

20% 
19% 
19% 

32% 
29% 
29% 

6% 
5% 
5% 

Source: Oataquest 

June 1987 
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2.4 ECAE Forecasts 

These bullets present Dataquest's forecast and analysis of the ECAE market 
segmented by platform. This section contains Figures 2.4-5 and 2.4-6 and Tables 
2.4-4 and 2.4-5. 

• Approximately 22,566 ECAE workstation units shipped in 1986. We estimate 
shipments will grow at a 10 percent CAGR, to 36,800 workstations in 1991. 

• Technical workstation revenue in 1986 was $404 million and will grow at an 
estimated 13 percent CAGR, to reach $728 million in 1991. 

• Technical workstation shipments totaled 7,450 units in 1986 and are forecast to 
reach 18,500 units in 1991, growing at a CAGR of 20 percent. 

• Revenue from host-dependent systems was $316 million in 1986 and is forecast 
to decline to $285 million in 1991, decreasing at a CAGR of 2 percent. 

• Host-dependent workstation shipments totaled 789 units in 1986 and are 
forecast to increase at a 3 percent CAGR, to 900 units in 1991. 

• PC revenue in 1986 was $197 million, which is expected to reach $269 million 
in 1991, a CAGR of 6 percent. 

• PC shipments totaled 14,327 units in 1986 and are forecast to grow at a 
4 percent CAGR, to reach 17,400 units in 1991. 

• Host-dependent products play a limited role in the ECAE segment for two 
reasons: 

— Price sensitivity arid price elasticity market requirements 

— Distributed processing requirements demanding equal performance for all 
users 

• The primary ECAE role of the PC will be in schematics entry products, with 
limited local analysis capabilities. 

• PCs with application-specific hardware add-ons (i.e., coprocessors) will be 
capable of assuming more computationally intensive tasks. 

• Networking, communications, and design data base management are key issues 
with the large number of distributed systems. 

• We believe that the growth of technical workstation systems will continually 
increase as a result of continuing improvements in price/performance ratios, 
i.e., a decrease in average selling prices (ASPs). 

• Host-dependent systems will be used for batch analysis jobs and relieved of 
interactive graphics applications. 
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2.4 ECAE Forecasts 

Figure 2.4-5 
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2.4 ECAE Forecasts 

Figure 2.4-6 
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2.4 ECAE Forecasts 

Table 2.4-4 

ECAE Worldwide Forecast by Platform 
(Millions of Dollars/Actual Units) 

1986 1987 1988 1989 1990 1991 CAGR 

Total Market 

Revenue 

Systems 

Workstations 

Technical Workstat 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

Systems 

Workstations 

Personal CoInputer 

Revenue 

Systems 

Workstations 

919 
22,935 

22,567 

ion 
404 

7,450 

7,450 

316 
1,157 

789 

199 
14,327 

14,327 

1,036 

28,050 

27,600 

478 
9,850 

9,850 

312 
1,350 

900 

246 
16,900 

16,900 

1,127 

31,050 

30,500 

548 
11,900 

11,900 

311 
1,500 

900 

269 
17,700 

17,700 

1,195 

33,300 

32,700 

617 
14,050 

14,050 

300 
1,500 

950 

277 
17,750 

17,750 

1,249 

35,400 

34,800 

679 
16,300 

16,300 

294 
1,500 

900 

277 
17,600 

17,600 

1,294 

37,450 

36,800 

730 
18,500 

18.500 

287 
1,500 

900 

276 
17,400 

17,400 

7.1% 

10.3% 

10.3% 

12.5% 

20.0% 

20.0% 

-1.9% 

5.3% 

2.7% 

6.8% 

4.0% 

4.0% 

Source: Dataquest 

June 1987 
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2.4 ECAE Forecasts 

Table 2.4-5 

ECAE Worldwide Forecast by Platform 
(Percentage of Total) 

1986 1987 1988 1989 1990 1991 

Technical Workstation 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

Systens 

Workstations 

Personal CoITpjter 

Revenue 

Systems 

Workstations 

44% 
32% 
33% 

34% 
5% 
3% 

22% 
62% 
63% 

46% 
35% 
36% 

30% 
5% 
3% 

24% 
60% 
61% 

49% 
38% 
39% 

28% 
5% 
3% 

24% 
57% 
58% 

52% 
42% 
43% 

25% 
5% 
3% 

23% 
53% 
54% 

54% 
46% 
47% 

23% 
4% 
3% 

22% 
50% 
51% 

56% 
49% 
50% 

22% 
4% 
2% 

21% 
46% 
47% 

Source: Dataquest 

June 1987 

2.4-14 © 1987 Dataquest Incorporated June CCIS EDA 



2.4 ECAE Forecasts 

These bullets present Dataquest's forecast and analysis of the average price per seat 
by platform for the ECAE market. This section contains Figure 2.4-7 and Table 2.4-6. 

• We expect the ASP per seat for all platform types to decline from $30,800 in 
1986 to $18,100 in 1991, decreasing at a 10 percent CAGR as a result of both 
the large number of vendors offering ECAE capability and the industry-wide 
shift toward lower-cost workstations. 

• We expect a 13 percent decrease in the ASP per technical workstation seat, 
from $42,300 in 1986 to $20,600 in 1991. We believe that this will be a 
consequence of the introduction of lower-cost technical workstations, as well as 
of a sharp decline in the price of design entry software, which we believe has 
become almost a commodity item in the ECAE market. 

• Consistent with this shift, the ASP per seat for host-dependent systems will 
decline at a CAGR of 10 percent, from $316,300 in 1986 to $188,900 in 1991, 
according to our estimates. We also believe that the price/performance 
advantages of technical workstations and the popularity of personal computers 
are eroding the market for, and the price of, host-dependent ECAE 
workstations. 

• We expect a 6 percent decline in the ASP per seat for personal computers, from 
$9,100 to $6,700 in 1991. This will be the slowest decline for all platform types 
and will be a result of the unique design data management, computational, and 
communications requirements this application imposes on the personal 
computer. 
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2.4 ECAE Forecasts 

Figure 2.4-7 

ECAE Worldwide Average Price per Seat by Platform 
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2.4 ECAE Forecasts 

Table 2.4-6 

ECAE Worldwide Average Price per Seat by Platform 
(Thousands of Dollars) 

Al l Product Types 
Technical Workstation 
Host-Dependent 
Personal Computer 

1986 
S S S S 

30.8 
42,3 

316.3 
9.1 

1987 
9 9 3 ES 

25.6 
33.5 

258.7 
8.8 

1988 
ttXSB 

22.8 
28.2 

232.4 
8.3 

1989 
==== 

20.8 
24.7 

209.9 
7.7 

1990 
sssss 

19.2 
22.3 

197.1 
7.1 

1991 
3 S 3 i S 

18.0 
20.5 

188.9 
6.7 

Source: 

CAGR 
BSSB3 

-10.2% 
-13.5% 
-9.8% 
-5.9% 

Dataquest 
June 1987 
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2.4 ECAE Forecasts 

These bullets present Dataquest's forecast and analysis of the ECAE market 
segmented by revenue source for each platform. This section contains Figure 2.4-8 and 
Tables 2.4-7 and 2.4-8. 

• Dataquest estimates that 1986 hardware revenue for all platform types was 
$577 million and forecasts it to grow to $625 million in 1991, at a 2 percent 
CAGR. In terms of total ECAE revenue, we expect hardware revenue to decline 
from 63 percent in 1986 to 49 percent in 1991. 

• Software revenue accounted for $241 million in 1986, which represented 
26 percent of total ECAE revenue. By 1991, Dataquest estimates that software 
revenue will grow to $405 million, at an 11 percent CAGR. Software will 
represent 32 percent of total ECAE revenue in 1991. We believe that this shift 
reflects increased emphasis on applications and data base management issues 
rather than on hardware platforms, which are becoming standardized. 

• We expect ECAE service revenue to grow at the greatest rate, from $99 million 
in 1986 to $252 million in 1991, a 21 percent CAGR. Service revenue in 
1986 represented 11 percent of total ECAE revenue, and we estimate that in 
1991, it will constitute 20 percent of total ECAE revenue. We believe that this 
growth in service revenue reflects response to strong user demand for increased 
application and integration support. 
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2.4 ECAE Forecasts 

Figure 2.4-8 

ECAE Worldwide Revenue Sources 
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2.4 ECAE Forecasts 

Table 2.4-7 

ECAE Worldwide Revenue Sources by Platform 
(Millions of Dollars) 

1986 1987 1988 1989 1990 1991 CAGR 

All Platforms 

Hardware 

Software 

Service 

Total 

Technical Workstation 

IHardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 

Service 

Total 

Personal Conputer 

Hardware 

Software 

Service 

Total 

577 

243 

100 

919 

233 . 

123 

49 

404 

244 

37 

35 

316 

100 

83 

16 

199 

610 

300 

126 

1.036 

261 

152 

66 

478 

225 

47 

41 

312 

124 

102 

20 

246 

618 

350 

159 

1,127 

279 

184 

85 

548 

210 

53 

48 

311 

129 

113 

26 

269 

617 

387 

191 

1,195 

301 

211 

105 

617 

190 

56 
54 

300 

126 

120 

32 

277 

619 

409 

222 

1,249 

324 

228 

126 

679 

176 

58 

59 

294 

118 

122 

37 

277 

623 

420 

251 

1,294 

347 

237 

146 

730 

165 

59 

64 

287 

112 

124 

41 

276 

Source: 

1.6% 

11.5% 

20.3% 

7.1% 

8.3% 

14.1% 

24.5% 

12.5% 

-7.6% 

9.5% 

12.8% 

-1.9% 

2.2% 

8.3% 

21.2% 

6.8% 

Dataquest 

June 1987 
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2.4 ECAE Forecasts 

Table 2.4-8 

ECAE Worldwide Revenue Sources by Platfoirm 
(Percentage of Total) 

All Platforms 

Hardware 

Software 

Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 
Service 

Total 

Personal Conputer 

Hardware 

Software 
Servi ce 

Totat 

1986 
ssas 

63% 
26% 
11% 

100% 

58% 
30% 
12% 

100% 

77% 
12% 
11% 

100% 

50% 
42% 
8% 

100% 

1987 
=3SS 

59% 
29% 
12% 
100% 

55% 
32% 
14% 
100% 

72% 
15% 
13% 

100% 

51% 
41% 
8% 

100% 

1988 
=3SS 

55% 
31% 
14% 

100% 

51% 
34% 
16% 
100% 

68% 
17% 
15% 
100% 

48% 
42% 
10% 

100% 

1989 
S3SS 

52% 
32% 
16% 

100% 

49% 
34% 
17% 
100% 

63% 
19% 
18% 
100% 

45% 
43% 
11% 

100% 

1990 
sass 

50% 
33% 
18% 
100% 

48% 
34% 
19% 

100% 

60% 
20% 
20% 
100% 

43% 
44% 
13% 
100% 

1991 
SSS3 

48% 
32% 
19% 
100% 

47% 
32% 
20% 
100% 

57% 
20% 
22% 
100% 

40% 
45% 
15% 
100% 

Source: Dataquest 

June 1987 
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2.5 ECAE Market Shares 

These bullets present Dataquest's analysis of the electronic CAE (ECAE) market 
share measured in total revenue, hardware and software revenue, and workstation 
shipments. This section contains Figures 2.5-1 through and 2.5-4 and Table 2.5-1. 

• Mentor Graphics continued to lead the ECAE market in both 1986 total revenue 
(16 percent) and software revenue (24 percent). Dataquest ranks Mentor second 
in share of hardware revenue (13 percent) and third in number of workstations 
shipped. Dataquest attributes Mentor's continuing success to the company's 
early application and marketing focus, and initial choice of industry standard 
hardware (i.e., Apollo). 

• Digital ranked second overall and first in ECAE hardware revenue (20 percent). 
Although Digital does not directly market any EDA software, its products are 
pervasive in the EDA market. Most notable of these are the 86XX and 88XX 
series and the MicroVAX n technical workstation, which are distributed by a 
number of ECAE vendors. Among these vendors are Calma, Daisy, FutureNet, 
Silvar-Lisco, Tektronix-CAE, and Valid. 

• IBM, while leading in workstation units shipped (31 percent), due to the 
popularity of its personal computer for design entry tasks, ranked fourth in 
hardware revenue (7 percent) and sixth in the overall market, accounting for 
only 5 percent of ail ECAE revenue. 

• Daisy Systems, second in 1986 ECAE software revenue (17 percent), ranked 
third in overall revenue with an 8 percent market share in 1986. Daisy ended 
the year, fourth in workstation shipments (5 percent) and sixth in hardware 
revenue (4 percent). The popularity of Daisy's lower-priced, personal computer-
based Personal Logician, coupled with the trend toward standard hardware, 
eroded sales of its higher-priced proprietary hardware-based products. Recently, 
Daisy also has been involved in management reorganization. 

• Dataquest ranks Valid Logic as third in 1986 ECAE software revenue, but as 
fifth in overall share of market. Valid recently acquired printed circuit board 
(FCB) layout vendor Telesis Systems, and is currently undergoing reorganization 
under new management. 

• FutureNet held fourth place in software sales for the year, accounting for 
7 percent of ECAE software revenue. FutureNet ranked ninth in overall market 
share (2 percent). The company announced that it is porting its personal 
computer-based software to Digital's technical workstations, as a second 
platform. We believe that this may well represent a direct response to low-end, 
low-priced schematic capture products entering the market and driving software 
prices sharply downward. 
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2.5 ECAE Market Shares 

• Of the top ten ECAE market revenue performers, five computer manufacturers 
collectively captured 30 percent of total 1986 ECAE revenue, led by second-
place Digital Equipment Corporation (Digital) with 14 percent. The other 
companies with their market share and rank are as follows: Apollo (6 percent), 
fourth; IBM (5 percent), sixth; Seiko I&E (3 percent), seventh; and NEC 
(2 percent), tenth. Several of these companies do not sell ECAE software, 
which demonstrates the impact on the market of direct purchases from standard 
hardware vendors. 

• Dataquest ranks Zycad eighth in the total 1986 ECAE market, with 2 percent 
market share. Zycad also ranked eighth in ECAE hardware revenue (2 percent). 
Zycad's 1986 sales revenue includes sales of Silicon Solutions, another 
simulation accelerator company acquired by Zycad in fourth quarter 1986. 

• Given the trend toward direct purchase from standard hardware vendors and 
away from turnkey vendors, Dataquest expects the 1987 ECAE market to be 
increasingly dominated by system manufacturers such as Apollo, Digital, 
Fujitsu, Hewlett-Packard, Hitachi, IBM, NEC, Seiko, and Sun. We see no end to 
the fragmented nature of this market in 1987. Rather, we anticipate an increase 
in the number of ECAE vendors, particularly low-end software vendors offering 
viable, low-cost design solutions, in order to apply price pressure on the already 
embattled turnkey companies. 

• The expansion of the ECAE market has created a number of opportunities for 
companies with niche product strategies. Given the virtual commodity status of 
schematic capture, the focus of ECAE niche opportunities consists of other 
application products. Dataquest believes that these niche products will generally 
address conceptuai-level design, support the design process and environment, 
and enhance design accuracy and reliability (i.e., test and analysis tools). 
Products that we believe offer the greatest opportunity thus include the 
following: 

— Design libraries 

— Hardware modelers 

— Logic synthesis 

— Simulation 

— Simulation accelerators 

— Test automation 
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2.5 ECAE Market Shares 

Figure 2.5-1 
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2.5 ECAE Market Shares 

Figure 2.5-2 

ECAE 1986 Worldwide Market Share 
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2.5 ECAE Market Shares 

Figure 2.5-3 

ECAE 1986 Worldwide Market Share 
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Figure 2.5-4 

ECAE 1986 Worldwide Market Share 
Workstation Shipments 
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2.5 ECAE Market Shares 

Table 2.5-1 

ECAE 1986 Worldwide Market Share 
(Millions of Dollars/Actual Units) 

Conpany 

sssssss 

Mentor 

Digital 

Daisy 

Apollo 

Valid 

IBM 

Seiko I&E 

Zycad 

Futurenet 

NEC 

CoITiputervision 

Sun 

Silvar-Lisco 

Cadnetix 

Hewlett-Packard 
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Fuj i tsu 

Intergraph 

Hitachi 

Calma 

Racal-Redac 

Otsukashokai 

Zuken 

Telesis 

Scientific Calc. 

Other Companies 

All Far East-Based 

All European-Based 

Companies 

Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 

Revenue 

===s=ss 

150 

129 

74 

57 

56 
44 

25 

20 

20 

16 

15 

12 

12 

11 

11 

10 

7 

6 

5 
4 

2 

2 

2 

2 

2 

225 

65 

0 

386 

533 

919 

tiardware 

Revenue 

=«==«a 

74 
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20 

50 

25 

41 

19 

18 

1 

10 
9 

11 

0 

5 

8 

4 

4 

3 

3 

2 

1 

1 

1 

1 

0 
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42 

0 

349 
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577 

Software 

Revenue 

======= 
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0 
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0 
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20 
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2.5 ECAE Market Shares 

These bullets present the ECAE market share by turnkey versus unbundled product 
deliveries. This section contains Figure 2.5-5 and Table 2.5-2. 

• Sales of unbundled ECAE design systems are growing rapidly, increasing 
20 percent from 1985 to 1986, while bundled sales declined 2 percent. In 
absolute dollars, unbundled systems accounted for $471 million, or 58 percent 
of the 1986 ECAE market, versus $347 million, or 42 percent, for bundled 
systems. Dataquest believes this trend is caused by a combination of the 
following three factors: 

— End users choosing to purchase industry standard hardware directly from 
the manufacturer 

— The popularity of the IBM-PC in general, specifically in the ECAE market 
for design entry and documentation, and nonengineering tasks such as 
word-processing, administrative, and spreadsheet applications 

— The widespread availability of schematic capture, especially of low-cost 
schematic capture running on the PC 

• Approximately half of ECAE software revenue derives from unbundled sales. 
Unbundled ECAE software revenue increased from $58 million, or 28 percent 
of the 1985 ECAE market, to $122 million, or 51 percent of the 1986 market, 
representing a 111 percent increase. Sales of bundled ECAE software actually 
declined 22 percent over the past year. Both phenomena, we believe, resulted 
from the entrance of low-cost PC-based schematic capture into the market and 
from the emergence of industry standard platforms as the hardware of choice. 

• Approximately 60 percent of all EC/\E hardware revenue is derived from 
unbundled sales, versus 40 percent of 1986 hardware revenue from bundled 
sales. However, bundled ECAE hardware revenue increased 13 percent from 
1985 to 1986, while unbundled hardware revenue increased by only 5 percent. 
This resulted from the high cost of and increasing demand for ECAE peripheral 
hardware such as simulation accelerators and hardware modelers, which play a 
unique role in this market. These products provide vendors selling bundled 
solutions with an additional source of hardware revenue. 

• Shipments of unbundled workstations outnumbered those of bundled by a ratio 
of more than two to one, but unbundled hardware revenue exceeded bundled 
revenue by only three to two. Dataquest believes that two factors explain this. 
First is the IBM-PC's popularity for schematic design entry. The PC is both less 
expensive and more easily cost-justified than the higher-priced engineering 
workstation, which, we believe, is usually purchased on a per-project rather than 
per-engineer basis. Secondly, the bundled design environment is dominated by 
higher-priced hardware, including proprietary hardware products, such as 
simulation accelerators and hardware modelers. 
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2.5 ECAE Market Shares 

• Dataquest believes that low-priced PCs and lower-priced, high-performance 
technical workstations entering the 1986 marketplace have eroded standard 
hardware price markups by turnkey vendors and have forced drastic price 
reductions among vendors of proprietary hardware. These lower hardware 
prices have exposed the true cost of ECAE design entry software, accelerating 
software price erosion as well. 

• Dataquest believes that simulation is playing an increasing central role in ECAE 
at both software and hardware levels. Simulation represents both the core value 
and promise of EC/VE tools, and increasingly needs to be integrated into all 
vendors' design and layout environments. The growing user demand for 
simulation peripheral hardware, such as accelerators and hardware modelers, 
will somewhat counterbalance the effect of declining workstation prices on 
ECAE hardware revenue. However, the trend toward lower overall average price 
per engineering seat will require that these products become distributed network 
resources with an average per seat cost more acceptable to users. 
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2.5 ECAE Market Shares 

Figure 2.5-5 

ECAE—Turnkey versus Unbundled 
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2.5 ECAE Market Shares 

Table 2.5-2 

ECAE—Turnkey versus Unbundled 
(Millions of Dollars/Actual Units) 

1985 1986 CAGR 

Market Share 

1985 1986 

Total Hardware and 

Software Revenue 

Turnlcey 

Unbundled 

Total 

Hardware Revenue 

Turnkey 

UnbLvidted 

Total 

Software Revenue 

Turnkey 

Unbundled 

Total 

Workstation Shiprnents 

Turnkey 

Unl»jndled 

Total 

352 

392 

744 

201 

334 

535 

151 

58 

209 

5,298 

10,835 

16,133 

346 

473 

820 

228 

349 

577 

119 

125 

243 

6,926 

15,641 

22,567 

-1.7% 

20.95S 

10.2% 

13.3% 

4.5% 

7.8% 

-21.7% 

115.2% 

16.2% 

30.7% 

44.4% 

39.9% 

47.4% 

52.6% 

100.0% 

37.6% 

62.4% 

100.0% 

72.4% 

27.6% 

100.0% 

32.8% 

67.2% 

100.0% 

42.2% 

57.8% 

100.0% 

39.5% 

60.5% 

100.0% 

48.8% 

51.2% 

100.0% 

30.7% 

69.3% 

100.0% 

Source: Ilataquest 

June 1987 
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3.1 IC Layout Definitions 

The integrated circuit (IC) layout market segment consists of products used during 
the physical design phase to create and validate physical implementations of integrated 
circuits. IC layout tools include polygon editors for the creation of geometric data, 
sjtmbolic editors, placement and routing (gate array, cell and block), and DRC/ERC 
(design rule checking/electrical rule checldng) verification tools. By definition, an IC 
CAD system's output is the physical description of an IC design that is used to create the 
necessary fabrication mask for manufacturing. 

Dataquest references two distinct classes of IC layout design methodology: 
handcrafted and automatic. Handcrafted IC design methodologies are used for products 
on which a layout designer manually creates the physical description of the circuit. 
Handcrafted design methodologies require extensive graphics editing capabilities, 
regardless of whether the transistor representations used during layout are symbolic or 
geometric. 

By contrast, automatic IC design methodologies are used for products that 
automatically create mask data, without the manual intervention of a layout designer. 
Included in diis subsegment are gate array or cell-based place-and-route products, silicon 
compilers, and programmable logic array (PLA) compilers. The feature that 
distinguishes handcrafted IC design methodologies from automatic ones is the 
integration and close coupling of the logical and physical circuit descriptions. The scope 
of the IC layout segment includes the design tasks, products, and methodologies listed 
and defined below: 

• Automated IC design refers to an IC design methodology in which all parts of a 
chip are automatically generated. 

• Back-annotation is a postlayout process in which the actual wire-length data 
derived from the completed layout replaces the statistically estimated delay 
information used during prelayout simulation. 

• Block placement and routing is an IC design methodology for the interconnection 
of large blocks in a design. The blocks can be made up of compiled cells or 
handcrafted custom blocks. A special placer positions the blocks to minimize 
the routing distances and optimize the IC performance. These are then 
connected by a router or routers that can support the block topology. 

• Cell-based placement and routing is an IC design methodology that allows the 
creation of ICs or blocks within ICs from predefined cells that are placed and 
then routed together to create a logic function. 

•. Gate array placement and routing is a type of application-specific integrated 
circuit (ASIC) design methodology or product that assembles and then 
interconnects predefined gates and other primitive elements, manually or 
automatically, by interconnecting the transistors using one or more layers of 
metal. The gate array itself is a predefined pattern of transistors that the 
semiconductor supplier prefabricates on wafers. 
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3.1 IC Layout Definitions 

• Layout verification includes design rule checking (DRC), electrical rule checking 
(ERC), and netlist comparison. 

— Design rule checking (DRC) is a design task for verifying that an IC (or 
board) layout meets known fabrication tolerances, or spacing checks, 
(e.g., trace-to-trace spacing, via adjacency, or trace-to-via spacing). 

— Electrical rule checking (ERC) is the verification of known electrical rules 
for the technology and identification of violations (e.g., opens, shorts, and 
floating nodes). 

— Netlist comparison means verifying that the final layout corresponds to the 
original design prior to layout (also known as netlist versus layout). 

• Manual polygon-level geometry creation and editing is a type of handcrafted layout 
IC design methodology or product in which elements are graphically described, 
positioned, and interconnected one by one, according to specific manufacturing 
rules. 

• Programmable logic array (PLA) compilation is a product or design methodology 
that automatically generates the layout data of a PLA. 

• Spacing and compaction is the automated process of optimizing the silicon 
surface utilization of a given IC design. 

• Symbolic layout and editing is a type of IC layout design methodology or product 
in which symbolic representations of elements are used to specify and 
approximate actual placement and routing conditions. 

Dataquest differentiates electronic design automation (EDA) products based on a 
system's output: either logical/functional netlists or physical descriptions. With the 
development and acceptance of automatic IC layout products—and these by definition 
include close coupling and integration of logical or functional descriptions with physical 
descriptions—IC layout products may include ECAE functionality. Depending on the 
nature of the product and the degree of integration, an automatic IC layout product may 
also include the ability to describe the chip's functionality. This description may consist 
of gate, functional, architectural, or language level representation. 
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3.2 IC Layout Executive Summary 

This summary highlights the key points and analyses presented in this chapter. 
Please refer to the chapter in its entirety for a comprehensive analysis of the ECAE 
applications segment. 

• Dataquest estimates the 1986 IC layout market at $281 million, up 17 percent 
from $240-million in 1985. 

• IC layout revenue will grow 18 percent in 1987, to $333 million. 

• Dataquest anticipates that the IC layout market segment will grow to 
$465 million between 1986 and 1991, at an 11 percent compound annual 
growth rate (CAGR). 

• In 1986, 2,517 IC layout workstation units were shipped. Annual units shipped 
are expected to reach 3,800 in 1991, a 9 percent CAGR. 

• We expect the average selling price per seat to decrease by a 15 percent CAGR 
from $79,400 to $35,000 between 1986 and 1991, an indication of the impact 
lower-priced technical workstations are having on the market. 

• Top IC layout vendors and their 1986 overall market share were Calma 
(13 percent), Digital (12 percent), Seiko I&E (10 percent), Mentor (6 percent), 
and Silvar-Lisco (4 percent). Top vendors in other categories and their 
1986 market share were Silvar-Lisco, first in IC software sales (12 percent); 
Digital, first in IC hardware revenue (18 percent); and Apollo, first in number 
of workstations shipped (15 percent). 

• Dataquest believes that the IC layout market is moving rapidly toward 
unbundling both software and hardware. Our data revealed a 152 percent 
increase in unbundled IC software revenue during 1986, and a 106 percent 
increase in unbundled IC layout hardware revenue. 

• Dataquest believes that the IC layout market is showing signs of fragmentation 
among a larger number of vendors and of slowing down, as evidenced by the 
smaller market share of leading vendors. Total market revenue increased 
20 percent in 1986, whereas sales by market leaders declined 39 percent from 
the 1985 figure. 

• The scope of IC layout products has shifted from high-priced, host-dependent, 
polygon-pusher systems to lower-priced, technical workstation-based systems 
that are linked with front-end design and that provide some degree of automatic 
layout. 

• A definite methodological change in IC design is occurring, a movement away 
from hand-crafted design to automatic design, which includes automatic 
placement and routing and, increasingly, silicon compilation. More automation 
is necessitated by the combination of increasing chip complexity and shrinking 
time to market, as well as by the growing number of systems engineers 
beginning to design ICs. 
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3.2 IC Layout Executive Summary 

• Dataquest believes that design alternatives that address the entire flow and 
shared nature of the design process and focus on solutions to users' problems 
are essential for vendors selling IC layout products. 

• As the number of design alternatives increases, the IC layout market is 
becoming crowded with vendors, implying that: 

— Traditional vendors' market share positions continue to be challenged and 
threatened. 

— There is a shift from proprietary platforms to standard hardware 
platforms. 

— Relationships with silicon manufacturers, particularly for library and 
process-rule support, are increasingly more critical for IC, and, 
specifically, for ASIC design. 

— Product lines need to be broad and deep to keep pace with IC alternatives. 
This means that vendors will have to offer the user the choice of design 
methodology or a combination of methodologies, whether manual, cell- or 
compiler-based, as part of their total offering. 
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3.3 IC Layout Market Overview 

HISTORY 

Overview 

Unlike any other CAD/CAM application, IC layout is required for integrated circuit 
product design. No very large-scale integrated circuits (VLSI) can be designed without 
the use of some form of electronic design automation. The sophistication, complexity, 
and capabilities of IC design tools have developed and evolved in response to changes in 
the nature and complexity of integrated circuits themselves. 

IC layout systems evolved from the relatively simple digitizing systems of the early 
1970s to the "polygon-pushers" (with full manual geometric editing functionality) of the 
late 1970s and early 1980s. Although these products are still in use, they increasingly 
compete witii and are being replaced by highly sophisticated and highly automated IC 
design products. Newer design methodologies for application-specific integrated circuits 
(ASICs) are today driving both semiconductor and IC layout markets. User demand for 
increased design automation and a reduced time to market is evidenced by the fact that 
both silicon compilers and automatic placement and routing are beginning to enter and 
to impact this market. 

Evolution of the Market 

The first wave of IC layout products was initially dominated by product offerings 
from Applicon, Calma, and Computervision with their "polygon-pushing" manual 
editing systems, and later from Silvar-Lisco with batch placement and routing software. 
This set of vendors dominated the IC layout market, focusing primarily on enhance
ments to manual editing or mask geometries, rather than on extending product 
functionality to front-end design tasks. 

Second-wave design automation companies were specifically formed to address 
electronic CAE applications. By providing integrated front-end CAE solutions on lower-
priced technical workstations, the new CAE companies were able to take advantage of 
the pricing umbrella created by the high system prices of traditional vendors and to chip 
away at their customer bases. Thus began the erosion of the traditional IC layout 
vendors' market share. 

The high degrees of expertise and knowledge required to develop ASIC design and 
layout tools brought about yet another wave of companies—both semiconductor 
companies and other IC layout vendors—entering the IC layout segment. These third-
wave vendors include companies like Silicon Compilers Inc., Silicon Design Labs, SDA, 
and VLSI Technology Incorporated (VT). They provide highly automated systems based 
on alternative IC design methods, particularly for gate array and cell-based design. 
These systems incorporate automatic placement and routing with higher-level, cell-based 
and silicon compilation design techniques, and collectively present a formidable 
challenge to IC layout software from Daisy Systems, Mentor Graphics, Silvar-Lisco, and 
Valid Logic 
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THE PRESENT 

1986: A Year of Transition 

In 1986, third-wave challengers began to erode the market share of both traditional 
and second-wave IC layout vendors, but the overall market for all IC design tools is 
slowing. Dataquest attributes this slowdown to a number of factors: 

• Downturns both in the semiconductor industry (the primary IC layout target 
market) and in the electronics industry in general, which resulted in a slowdown 
in capital spending 

• A large existing installed base among the original target market, IC designers 

• Growing sophistication of end users resulting in longer purchase cycles 

• New tools that require a change of methodology and design data base but that 
lack immediate productivity benefits 

• Market fragmentation and depressed prices resulting from a large number of 
vendors offering highly competitive IC layout solutions 

• Slower sales cycle to a new class of ASIC designer, namely, systems engineers, 
who are as yet unfamiliar with IC design requirements; and to seasoned IC 
designers who are reluctant to modify their own design methods. 

I 

Types of IC Layout Companies 

Dataquest recognizes three distinct groups of companies that offer IC layout 
solutions. TTiese groups are listed below, with a representative sample of companies in 
each classification: 

• Traditional 

— Applicon 

— Calma 

— Computervision 

— Daisy Systems 
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— Mentor Graphics 

— Silvar-Lisco 

— Valid Logic 

• Functionality Challengers 

— Lattice Logic 

— SDA 

— Seattle Silicon Corporation 

— Silicon Compilers Incorporated 

— Silicon Design Labs 

— Tangent 

• Semiconductor Companies 

~ Gould-AMI 

— LSI Logic 

— VLSI Technology 

Each type of company offers its users distinct, although sometimes overlapping, 
advantages and disadvantages as described in Table 3.3-1. 
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Table 3.3-1 

Strengths and Weaknesses of 
IC Layout Companies by Classification 

Company Type 

Traditional 

Functionality 
Challengers 

Semiconductor 

Strengths 

Large installed base 
Some CAE integration 
Some automatic layout 
PG interfaces 
Assorted methodologies 
Mature and stabilized 
products 

Foimdry interfaces 
Hardware platforms 

Test and analysis 
integration 

ASIC focus 
High-level design entry 
What-if analysis 
Automatic layout 
Design and behavioral 

library integration 
Relative ease of use 
Process vs. task-

oriented , 

Process expertise 
CAE integration 
Manufacturability 

guarantees 

Weaknesses 

Error-prone manual 
design entry 

Proprietary hardware 
Task vs. process-oriented 
Test and analysis 

integration 

Young, evolving products 
Unfamihar methodologies 
Design libraries/ 

flexibility 
Silicon area efficiency 

Process dependent 
Few manufacturing 

alternatives 
Design security 
High NRE 

(nonreciuring 
engineering costs) 

Source: Dataquesc 
June 1987 

DESIGN 

Methodology Alternatives 

As the number of IC layout vendors has increased, so has thie choice of available 
design methods. The IC layout market has evolved from one commercially available 
methodology—manual editing—to a variety of design methods. The market continues to 
explore and develop products for new design methodologies. In general, any company 
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considering entering the IC layout market and developing an IC layout tool must provide 
an automated solution with productivity benefits clearly defined relative to the costs of 
learning and integrating these tools into the design environment. For example, the ability 
both to capture design expertise and to leverage it in subsequent designs is of clear value 
to end users. 

The choice of design methodology is attributable in part to the trend toward ASIC 
design, as well as to evolving layout techniques within traditional semiconductor design. 
Dataquest tracks three major IC design methodologies: 

Manual Editing 

Manual editing is a method of individually designing ICs layer by layer and polygon 
by polygon. Chips thus created are known as handcrafted, or manually generated 
full-custom ICs. 

Automatic Placement and Routing 

Automatic placement and routing methodology refers to systems that are closely 
coupled to front-end tools and that accomplish automatic placement. An example would 
be the physical placement of the parts list that is generated by the schematic design and 
that is then routed, either automatically or semiautomatically. Chips created by 
automatic placement and routing techniques are usually either gate arrays or cell-based 
ICs such as standard cells. 

Silicon Compilation 

Silicon compilation is an automated IC design technique that automatically creates, 
assembles, simulates, and routes cells. A compiler generator system first generates the 
contents of circuit cells or modules (usually from a high-level language description) and 
then automatically places and routes these cells to create a unique IC layout. 

Each of these methodologies offers users relative degrees of automation, integra
tion, process dependence, and creativity. While Dataquest recognizes that the IC layout 
market is broad enough to accommodate all three design methods, we also believe that 
users are moving away from manual design methods to those that offer more automatic 
design techniques. The reasons for this shift differ, depending on the type of user. 
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MARKETS 

Users and Automatic IC Layout 

Dataquest believes that it is necessary for automated IC layout vendors to 
distinguish between users on the basis of relative silicon expertise. We identify two 
distinct classes of IC layout tools users: IC designers and system engineers. Each type of 
user has unique priorities and needs that can affect requirements for IC layout systems 
and choice of design methodology. These issues are also driving both ASICs and 
automated IC design (see Table 3.3-2). 

Table 3.3-2 

User Issues Driving Automatic IC Layout 

IC Designer System Engineer 

Increasing chip complexity 
(Gate-count and process 
teclinology requirements) 

Decluiing time to market: 
minimize redesigns and silicon 
revisions 

Need to update or leverage 
previous design experiences 

Design reliability 

Greater productivity per designer 

Silicon area utilization 

Limited in-house silicon 
expertise 

Declining time to market: 
quick turnaround on 
prototypes and in-house 
control of design project 
and process (design cost 
control an'd security) 

First-time ASIC designers 

Design manufacturability 

Greater level of systems 
integration per design 
(more functionality per 
design) 

Cost per part 

Source: Dataquest 
June 1987 
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IC Designer Market 

IC designers are the engineers who physically design ICs in semiconductor 
companies, in the ASIC divisions of semiconductor companies, in ASIC houses, or (less 
frequently) in system companies. These designers rank among the most silicon-
sophisticated end users because they already understand ASIC process techiiology and 
design, as well as CAE. Because of this expertise, the primary concern of IC designers is 
not as much methodology as decreasing the layout design bottleneck. IC designers look 
for automated layout and layout analysis tools that address and improve the entire 
process of design rather than individual discrete design tasks. Dataquest believes that 
the tools desired by the IC designer market include the following features:, 

• Hierarchal data bases 

• Logic, ti-ansistor, test, and layout integration 

• Interactive place, route, simulation, and analysis 

• Improved graphics and processing performance 

• Project management and revision control 

• Physical as well as behavioral model libraries 

• Ability to mix methodologies on the same chip or across projects 

Additionally, Dataquest believes that engineers do not remain content with 
current-generation tools and will want to expand their tools to add more state-of-the-art 
products as these become available. Consequently, we foresee the opportunity for an 
entire class of design environment products and services to facilitate and support this 
type of integration, independent of the original system supplier. 

System Engineering Market 

Dataquest believes that, as silicon manufacturers increasingly come to rely on users 
and user-owned design systems to perform layout, more and more system engineers will 
become involved with IC layout. System engineers typically perform front-end tasks such 
as logic design; that is, they specify a circuit's functionality via design specifications and 
create the design using schematic editing. System engineers increasingly believe them-
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3.3 IC Layout Market Overview 

selves capable of layout design tasks. However, we believe that a large-scale shift to 
ASIC design will occur only as turnkey, mostly push-button IC design systems begin to 
appear. We believe that system engineers, in order to move into ASIC design, will 
demand a comprehensive set of tools with the following features: 

• Push-button ease of use 

• Process independence 

• Guarantees of manufacturability 

• Front-to-back integration 

• User-controlled layout 

• Cross-disciplinary data bases 

System engineers are experienced logic designers but are only novice IC designers. 
As a group, they are reluctant to change design methodology without immediate 
productivity benefits. Automated IC design tools that facilitate the engineers' move into 
IC layout need to accommodate their current methodology, i.e., schematic capture. This 
could mean schematics created as output documentation for designs entered via menu or 
form; or schematics created by logic synthesis techniques; or systems that allow some 
degree of schematic design or redesign. In any event, these tools must guarantee both 
the reliability and the manufacturability of the circuits designed on them. 

In order to satisfy systems engineering's demand for full system design and to 
address the broader systems market, future applications products, especially for PCBs, 
will have to interface with IC products at some level. TThis interface would allow the 
pins, power requirements, and performance of the custom IC to be integrated and 
simulated during printed circuit board design. Dataquest believes that the prime 
candidates to address this phenomenon will be companies that already have both custom 
IC and PCB applications product lines. This is due to the large development, support, 
and marketing efforts required of each application. 

ASICs 

Strong user demand for ASICs continues to drive the IC layout market. Dataquest 
believes that, of all IC layout opportunities, ASIC design continues to represent 
significant growth potential for both IC layout vendors and ASIC suppliers. ASIC design 
complexity, coupled with the almost legendary shortage of IC designers and a shrinking 
time to market, has created a vast market opportunity for automated IC layout tools. 
Electronic design automation (EDA) vendors are attempting to transfer the ASIC design 
process from IC designer to system engineer. 
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Offering knowledge-based, highly automated design and layout tools affords EDA 
companies the strategic possibility of extending the potential customer base beyond IC, 
ASIC, and systems houses into the larger general manufacturing marketplace. To 
accomplish this, these new tools will require increased cooperation between vendors of 
ICs and vendors of IC layout tools. Design libraries and process technology rules must 
coincide if user-created layout designs are to carry guarantees of ultimate 
manufacturability. 

Dataquest also believes it essential that design automation tools for the ASIC market 
keep pace with major trends in ASIC technology. New products will be evaluated by 
prospective users not simply in terms of price, but also by what type of ASIC technology 
these products support. While users evaluate ASIC design tools, they will also be 
weighing the cost of a particular ASIC technology in relation to alternative processes 
from Other suppliers. 

Today's designer is presented with a broad spectrum of choices. Each method 
represents a trade-off between design time and development cost. At one extreme are 
full-custom ICs that require handcrafted layouts. In this method, silicon area is 
minimized at the expense of development cost. Generally, the full-custom method is 
used in very high-volume applications where chip cost is the critical factor. At the other 
extreme are quick-to-program PLAs that can be designed in a matter of a day or days, 
but that also use silicon area less efficiently than handcrafted ICs. The result of poor 
silicon efficiency is higher production costs. Between these extremes are gate arrays and 
cell-based structures. 

The role of the ASIC supplier in all this is to deliver prototypes and production parts 
on time and budget, regardless of technology. CAE tools are used to make sure that the 
prototypes work reliably and are manufacturable. This assurance enables the designer 
both to take advantage of quick-turnaround prototyping and to control nonrecurring 
engineering (NRE) costs and other design costs. 

The ASIC market and the ASIC design tool market are extremely competitive. 
Companies wishing to compete successfully in them must provide very reliable silicon 
design services, as well as strong design tools to support that service. The minimum 
requirements for ASIC design tools are very stringent. 

Dataquest believes that, as all electronic design segments improve in terms of user 
acceptance, human engineering, connectivity, performance, and functionality, design 
data bases for both integrated circuits and printed circuits will merge into one data base. 
We believe that ASICs are the primary reason that this phenomenon will occur. 
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3.3 IC Layout Market Overview 

Third-Party Opportunities 

We believe that due to large R&D investments and expenses required for IC layout 
product development, more and more niche products will appear and succeed in the 
marketplace. Niche products may take the form of layout methodology, routing, layout 
verification, or interfaces between IC design cycles. 

Dataquest believes that most niche companies will opt for third-party distribution 
agreements out of necessity due to large distribution expenses. However, we do not 
believe that a third-party agreement with any one particular company is a long-term 
competitive advantage for the mainstream IC layout vendor, because of: 

• The nature of niche companies and their need for distribution alternatives 

• The fact that competitors will soon have the same product, or at least the same 
functionality, thus negating any advantage 

HARDWARE PLATFORMS 

Hardware platforms have begun to play an important role in penetrating the end-
user market. As recently as three years ago, almost 100 percent of IC layout systems 
shipments were based on host-dependent architectures. (Refer to section 3.4.1 for 
Dataquest forecasts and an analysis of the IC layout segment by product type.) 

Technical Workstations 

With the introduction of technical workstations for IC applications came the inherent 
benefits listed below: 

• Lower incremental cost, thus more affordability 

• Distributed processing, thus maintaining constant performance levels regardless 
of the number of users (except in the case of large file transfers) 

• Computational alignment, thus delegating design responsibilities according to 
system performance capabilities 

Nearly all of the functionality challengers offer technical workstation product 
architectures, as do most semiconductor challengers. In response to competition, Calma 
and Computervision now offer technical workstations in addition to their traditional host-
dependent systems. 
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Dataquest believes that technical workstations will continue to play an increasing 
role in IC layout applications; however, we recognize that they are not without the 
following limitations: 

• Technical workstations are inadequate for batch-oriented tasks, such as place
ment and routing or design rule checking/electrical rule checking (DRC/ERC) of 
large circuits. 

• Technical workstations are slow when transferring large design files between 
engineers and layout designers. 

Host-Dependent Systems 

Although host-dependent systems will continue to be used for IC design, Dataquest 
estimates that by 1991 they will account for only 14 percent of all IC layout systems 
shipped, which is a decline from 26 percent in 1986. We believe that host-dependent 
products will be used mainly as computational engines, especially for automatic layout 
applications. However, with the introduction of high-performance technical workstations 
from Apollo, Digital Equipment Corporation, IBM, and Sun, Dataquest believes that 
there remain very few host-dependent alternatives except for IBM and its 4300 and 
308X series. 

Personal Computers 

Dataquest believes that due to 32-bit IC-design bases with extensive graphics and 
storage requirements, personal computers will not play a major role in the IC layout 
segment. Furthemiore, due to the design process itself,.it is difficult to partition the 
design into sizes small enough to be managed by personal computers. 

We believe that the present role of the personal computer is limited to the design or 
compilation of programmable logic arrays (PLAs). This is because these devices are 
typically small enough to be handled by a personal computer. 

There are imdoubtedly isolated cases where it is possible to efficiently run IC layout 
programs on a PC. However, because the value of the software disproportionately 
exceeds the value of the hardware, we do not believe that vendors will be able to receive 
an adequate return on their R5dD, support, marketing, and sales investments to justify 
pursuing the PC as a viable hardware alternative. 

/^though Dataquest recognizes that there will always be exceptions, we believe that 
the majority of ICs will not be physically designed on a PC, even though their logic 
design could be done on a PC. 
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3.4 IC Layout Forecasts 

These bullets present Dataquest's forecast and analysis for the total IC layout 
market for all regions and platforms. This section contains Figures 3.4-1 and 3.4-2 and 
Table 3.4-1. 

• Dataquest estimates the 1986 IC layout market at $281 million, up 17 percent 
from $240 million in 1985. 

• Dataquest forecasts that IC layout revenue will grow 19 percent in 1987, to 
reach $333 million. 

• Dataquest forecasts that the IC layout market segment will grow to $465 million 
in 1991, at an 11 percent compound annual growth rate (CAGR). 

• Dataquest estimates that IC layout workstation shipments in 1986 were 
2,315 units; annual shipments are expected to reach 3,800 units in 1991, 
growing at a 9 percent CAGR. 
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Figure 3.4-1 
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Figure 3.4-2 

IC Layout Worldwide Forecast 
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3.4 IC Layout Forecasts 

Table 3.4-1 

IC Layout Worldwide Forecast 
(Millions of Dollars/Actual Units) 

1986 1987 1988 1989 1990 1991 CAGR 

Total Market 

Revenue 

Systems 

Workstations 

281 

2,315 

2,517 

333 

2,750 

2,950 

390 

3,150 

3,300 

426 

3,400 

3,550 

449 465 10.6% 

3,600 3,700 9.8% 

3,700 3,800 8.5% 

Source: Dataquest 

June 1987 
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3.4 IC Layout Forecasts 

These bullets present Dataquest's forecast and analysis of the IC layout market, 
segmented by region. This section contains Figures 3.4-3 and 3.4-4 and Tables 3.4-2 
and 3.4-3. 

• North American IC layout revenue was $155 million in 1986 and is forecast to 
grow to $228 million in 1991, at a 10 percent CAGR. North American 
workstation consumption was 1,395 units, or 55 percent of the total work
stations shipped in 1986. We estimate that North American workstation 
shipments are growing at a 6 percent CAGR and will reach 1,850 units, or 
49 percent of the total IC layout workstations shipped in 1991. 

• In 1986, European IC layout revenue was $52 million and, growing at a CAGR 
of 14 percent, is expected to reach $101 million in 1991. European workstation 
consumption was 541 units, or 21 percent of the workstations shipped in 1986. 
We estimate that workstation shipments are growing at an 11 percent CAGR 
and will reach 900 units or 24 percent of the total IC layout workstations 
shipped in 1991. 

• The Far East continues to be the fastest-growing region for IC layout. Far East 
IC layout revenue was $63 million in 1986 and is forecast to grow to 
$120 million in 1991, at a 14 percent CAGR. The Far East consumed 
474 workstations or 19 percent of those shipped in 1986. We estimate that 
workstation shipments are growing at an 11 percent CAGR, to reach 800 units, 
or 21 percent of the total IC layout workstations shipped in 1991. 

• The rest of the world (ROW) consumed $11 million worth of IC layout in 1986, 
and we forecast revenue to grow at a 7 percent CAGR, to reach $15 million in 
1991. ROW consumed 107 workstations or 4 percent of those shipped in 1986. 
We estimate that workstation shipments are growing at a 19 percent CAGR and 
will reach 250 units, or 7 percent of the total IC layout workstations shipped in 
1991. 

• Dataquest believes that North America will continue to dominate consumption 
of IC layout systems through 1991, with an average of 50 percent of worldwide 
shipments. 

• Far East workstation consumption, with 22 percent of worldwide shipments, is 
forecast to increase at the greatest rate (an 11 percent CAGR through 1991), 
partly in reaction to the high price of domestic workstations in Japan. As 
U.S.-based suppliers penetrate the Japanese market with lower-cost solutions, 
Japanese average selling prices should decline and IC layout sales increase. 

• Although the majority of vendors are actively establishing non-U. S. marketing 
organizations if they have not already done so, Dataquest does not anticipate 
any major shifts in current worldwide consumption of IC layout systems, 
basically due to the distribution of IC manufacturers and consumption of ICs. 

• We expect Europe to maintain a fairly constant 24 percent of worldwide 
shipments and consumption. 
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Figure 3.4-3 
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Figure 3.4-4 
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3.4 IC Layout Forecasts 

Table 3.4-2 

IC Layout Regional Forecast 
(Millions of Dollars/Actual Units) 

Total Market 

Revenue 

Systems 

Worlcstations 

North AInerica 

Revenue 

Systems 

Worlcstations 

Europe 

Revenue 

SysteIns 

Workstations 

Far East 

Revenue 

Systems 

Workstations 

Rest of World 

Revenue 

Systems 

Workstations 

1986 

==== 

281 

2,315 

2,517 

155 

1,294 

1,395 

52 

502 

541 

63 

411 

474 

11 

108 

107 

1987 

==== 

333 

2,750 

2,950 

174 

1,400 

1,500 

64 

650 

700 

80 

550 

600 

15 

150 

150 

1988 

==== 

390 

3,150 

3,300 

198 

1,550 

1,600 

81 

750 

800 

95 

650 

700 

17 

200 

200 

1989 

===== 

426 

3,400 

3,550 

212 

1,650 

1,700 

91 

800 

850 

106 

700 

750 

17 

250 

250 

1990 

==== 

449 

3,600 

3,700 

222 

1,750 

1,800 

97 

850 

900 

114 

750 

800 

16 

250 

250 

1991 

==== 

465 

3,700 

3,800 

228 

1,800 

1,850 

101 

850 

900 

120 

800 

800 

15 

250 

250 

Source: 

CAGR 

==== 

10.6% 

9.8% 

8.6% 

8.0% 

6.8% 

5.8% 

14.4% 

11.1% 

10.7% 

13.7% 

14.2% 

11.0% 

7.1% 

18.3% 

18.5% 

Dataquest 

June 1987 
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3.4 IC Layout Forecasts 

Table 3.4-3 

IC Layout Regional Forecast 
(Percentage of Total) 

1986 1987 1988 1989 1990 1991 

North America 

Revenue 

Systems 

Workstations 

Europe 

Revenue 

Systems 

Workstations 

Far East 

Revenue 

Systems 

Workstations 

Rest of World 

ReverH.ie 

Systems 

Workstations 

55% 
56% 

55% 

18% 

22% 

21% 

23% 

18% 

19% 

4% 

5% 

4% 

52% 

51% 

51% 

19% 

24% 

24% 

24% 

20% 

20% 

5% 

5% 

5% 

51% 

49% 

48% 

21% 

24% 

24% 

24% 

21% 

21% 

4% 

6% 

6% 

50% 

49% 

48% 

21% 

24% 

24% 

25% 

21% 

21% 

4% 

7% 

7% 

49% 
49% 

49% 

22% 

24% 

24% 

25% 

21% 

22% 

4% 

7% 

7% 

49% 
49% 

49% 

22% 
23% 

24% 

26% 

22% 

21% 

3% 

TO 

TO 

Source: Dataquest 

June 1987 
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3.4 IC Layout Forecasts 

These bullets present Dataquest's forecast and analysis of the IC layout market 
segmented by platform. This section contains Figures 3.4-5 and 3.4-6 and 
Tables 3.4-4 and 3.4-5. 

• Approximately 2,517 IC layout workstation units shipped in 1986 and, with 
growth at a 9 percent CAGR, we estimate that 3,800 workstations will be 
shipped in 1991. 

• Technical workstation revenue was $148 million in 1986 and is forecast to reach 
$344 million in 1991, growing at an 18 percent CAGR. 

• Approximately 1,603 technical workstations were shipped in 1986. The forecast 
is for 2,900 workstations to ship in 1991, a 13 percent CAGR. 

• Host-dependent revenue was $131 million in 1986, which is forecast to decrease 
at a 2 percent CAGR through 1991, declining to $119 million. 

• Host-dependent workstation shipments were 657 in 1986 and are forecast to 
decrease at a 4 percent CAGR to 550 units shipped in 1991. 

• Personal computer revenue was $2 million in 1986 and, declining at a 2 percent 
CAGR, is forecast at $1 million in 1991. 

• An estimated 257 personal computers for IC layout were shipped in 1986. This 
figure is expected to reach 350 units in 1991, growing at a 6 percent CAGR. 

• Technical workstation shipments have surpassed host-dependent systems for the 
past two years due to lower costs per seat and less CPU degradation when 
performing graphics-intensive tasks. 

• Revenue of technical workstation products surpassed host-dependent revenue in 
1986 due to lower cost per seat. 

• Host-dependent systems will continue to be used due to large, computation-
intensive processing requirements. 

• Host-dependent systems' primary application will be design programs and 
methodologies that do not require extensive interactivity and that can run in 
background mode. 

• Personal computers will not be a major factor because of the inherent 
computation-intensive design tasks and large data bases. Dataquest believes that 
in IC design, the role of the PC will be limited to compilation of PLAs. 
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• For the foreseeable future, personal computers will be used to serve as 
front-end (ECAE) logic design entry systems for ICs, not for actual physical 
layout. 

• Workstation performance, and, specifically, CPU and graphics performance, 
remain critical issues. Available disk drive and memory space are a prerequisite 
of IC design because of the large libraries and data bases involved. IC design 
graphics requirements, while not as intensive as the high-resolution graphics 
required by mechanical or solids modeling applications, still need near to 
real-time display and response speeds. 
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Figure 3.4-5 

IC Layout Worldwide Forecast by Platform 
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Figure 3.4-6 
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3.4 IC Layout Forecasts 

Table 3.4-4 

IC Layout Worldwide Forecast by Platform 
(Millions of Dollars/Actual Units) 

1986 1987 1988 1989 1990 1991 CAG<! 

Total Market 

Revenue 

Systems 

Workstations 

2 

2 

Technical Workstation 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

Systems 

Workstations 

Personal Computer 

Revenue 

Systems 

Workstations 

1 

1 

281 

.315 

,517 

U8 

,603 

,603 

131 

455 

657 

2 

257 

257 

333 

2,750 

2,950 

207 

2,050 

2,050 

124 

400 

600 

1 

300 

300 

390 

3,150 

3,300 

267 

2,400 

2,400 

122 

400 

550 

1 

350 

350 

426 

3,400 

3,550 

303 

2,600 

2,600 

121 

400 

550 

1 

400 

400 

449 

3,600 

3,700 

327 

2,750 

2,750 

121 

450 

550 

1 

400 

400 

465 
3,700 

3,800 

344 

2,900 

2,900 

119 

450 

550 

1 

350 

350 

10.6% 

9.8% 

8.6% 

18.4% 

12.6% 

12.6% 

•1.9% 

-.2% 

-3.5% 

-1.7% 

6.4% 

6.4% 

Source: Dataquest 

June 1987 
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3.4 IC Layout Forecasts 

Table 3.4-5 

IC Layout Worldwide Forecast by Platform 
(Percentage of Total) 

Technical Workstation 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

Systems 

Workstations 

Personal Computer 

Revenue 

Systems 

Workstations 

1986 
3SXS 

53% 
69% 
64% 

47% 
20% 
26% 

1% 
11% 
10% 

1987 
9S3S 

62% 
75% 
69% 

37% 
15% 
20% 

0% 
11% 
10% 

1988 
ssss 

ĉ ^ 
76% 
73% 

31% 
13% 
17% 

0% 
11% 
11% 

1989 
SSS3 

71% 
76% 
73% 

28% 
12% 
15% 

0% 
12% 
11% 

1990 

==== 

73% 
76% 
74% 

27% 
13% 
15% 

0% 
11% 
11% 

Source: Di 

1991 

==== 

74% 
78% 
76% 

26% 
12% 
14% 

0% 
9% 
9% 

ataquest 

June 1987 
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3.4 IC Layout Forecasts 

These bullets present Dataquest's forecast and analysis of the average price per seat 
by platform for the IC layout market. This section contains Figure 3.4-7 and Table 3.4-6. 

• The average price per seat (APPS) for all IC layout platform types is expected to 
decline from $79,400 to $35,000, more than any other EDA application, at a 
15 percent CAGR between 1986 and 1991. This decline reflects, in part, the 
sophisticated and complex nature of IC design software and its high component 
cost balanced by the steep price erosion occurring in hardware. Dataquest also 
believes that the 1986 APPS is high due to yen-denominated sales in the 
Japanese market, which are keeping the worldwide APPS at a high level. As 
U.S. suppliers continue to penetrate the Japanese market with lower-cost 
solutions, Dataquest believes the IC layout APPS will begin to drop. 

• The 7 percent decline in APPS for host-dependent systems is actually largest in 
absolute dollars, from $151,100 in 1986 to a predicted $108,300 in 1991. This 
reflects the decline of host-dependent hardware and the industry-wide 
preference for lower-cost technical workstations, together with the continuing 
necessity for this platform type in full-custom IC design. 

• The decline in APPS is expected to be a 16 percent CAGR for technical 
workstations, decreasing between 1986 and 1991 from an average of $61,800 in 
1986 to $25,500 in 1991. 

• The expected 10 percent decline in AFPS for personal computer systems from 
$5,300 in 1986 to $3,100 in 1991 reflects this platform's limited applicability in 
IC design. 
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Figure 3.4-7 

IC Layout Worldwide Average Price Per Seat by Platform 
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3.4 IC Layout Forecasts 

Table 3.4-6 

IC Layout Worldwide Average Price Per Seat by Platform 
(Thousands of Dollars) 

1986 1987 1988 1989 1990 1991 CAGR 

All Product Types 

Technical Workstation 

Host-Dependent 

Personal Computer 

79.4 

61.8 

151.1 

5.3 

64.1 

52.3 

136.4 

3.9 

54.4 

44.3 

129.4 

3.4 

46.7 

37.2 

121.9 

3.2 

40.2 

30.7 

114.9 

3.1 

35.0 

25.5 

108.3 

3.1 

Source: 

-15.1% 

-16.2% 

•6.5% 

-10.2% 

Dataquest 

June 1987 
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3.4 IC Layout Forecasts 

These bullets present Dataquest's forecast and analysis of the IC layout market 
segmented by revenue source for each platform. This section contains Figure 3.4-8 and 
Tables 3.4-7 and 3.4-8. 

• Dataquest forecasts that hardware revenue which accounted for $156 million, or 
56 percent of total revenue in 1986, will decline at a 5 percent CAGR to 
$122 million, or 26 percent of total IC layout revenue in 1991. 

• We expect software revenue, which was $89 million, or 32 percent of total IC 
layout revenue in 1986, to grow at a 26 percent CAGR, to $277 million, or 
60 percent of 199rs total revenue. Dataquest believes that this shift reflects the 
need for additional applications and functionality continuing well beyond the 
saturation point in terms of IC layout seats. 

• We believe that, growing at a 13 percent CAGR, IC layout service revenue will 
nearly double from 1986 to 1991, going from $36 to $65 million, due to, among 
many reasons, the increasing application support required for ASIC design. 
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3.4 IC Layout Forecasts 

Figure 3.4-8 
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3,4 IC Layout Forecasts 

Table 3.4-7 

IC Layout Worldwide Revenue Sources by Platform 
(Millions of Dollars) 

1 9 ^ 1987 1988 1989 1990 1991 CAGR 

All Platforms 

Hardware 

Software 

Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 

Service 

Total 

Personal Computer 

Hardware 

Software 

Service 

Total 

156 
89 
36 
281 

64 
65 
20 
148 

91 
24 
16 
131 

1 
0 
0 
2 

153 
136 
44 
333 

76 
108 
23 
207 

76 
28 
21 
124 

1 
0 
0 
1 

152 
188 
51 
390 

81 
155 
30 
267 

69 
32 
21 
122 

1 
0 
0 
1 

144 
224 
57 
426 

79 
187 
36 
303 

64 
37 
21 
121 

1 
0 
0 
1 

134 
253 
62 
449 

73 
213 
41 
327 

60 
41 
20 
121 

1 
0 
0 

1 

122 
277 
65 
465 

65 
234 
45 
344 

56 
44 
20 
119 

1 
0 
0 
1 

Source: 
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3.4 IC Layout Forecasts 

Table 3.4-8 

IC Layout Worldwide Revenue Sources by Platform 
(Percentage of Total) 

1986 1987 1988 1989 1990 1991 

All Platforms 

Hardware 

Software 

Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 

Service 

Total 

Personal Computer 

Hardware 

Software 

Service 

Total 

56% 

32% 

13% 

100% 

43% 

44% 

13% 

100% 

69% 

'19% 

12% 

100% 

85% 

12% 

1% 

100% 

46% 

41% 

13% 

100% 

3r/. 
52% 

11% 

100% 

61% 

22% 

17% 

100% 

86% 

9% 

6% 

100% 

39% 

48% 

13% 

100% 

30% 

58% 

11% 

100% 

57% 

26% 

17% 

100% 

84% 

10% 

8% 

100% 

34% 

53% 

13% 

100% 

26% 

62% 

12% 

100% 

53% 

30% 

17% 

100% 

82% 

10% 

10% 

100% 

30% 

56% 

14% 

100% 

22% 

65% 

13% 

100% 

50% 

34% 

17% 

100% 

82% 

8% 

12% 

100% 

26% 

60% 

14% 

100% 

19% 

68% 

13% 

100% 

47% 
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16% 

100% 
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7% 
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100% 
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3.5 IC Layout Market Shares 

These bullets present Dataquest's analysis of the IC layout market share measured 
in total revenue, hardware, and software revenue, and workstation shipments. This 
section contains Figures 3.5-1 through 3.5-4 and Table 3.5-1. 

• Traditional IC layout market leader, Calma, ranked first in overall revenue with 
a nearly 13 percent share. Calma ranked second in workstation units shipped 
(12 percent), second in software revenue (9 percent), and second in hardware 
revenue (13 percent). Calma's GDSn workstations remain the industry standard 
because of their familiarity to layout designers and their stability, robustness, 
and large installed base. 

• Standard cell and gate array automatic place-and-route design software gave 
Silvar-Lisco first place in 1986 IC layout software revenue. The software 
company rated fifth place, with 4 percent, in overall market share. 

• Digital Equipment Corporation, which sells no IC layout software, ranked first 
(18.0 percent) in 1986 hardware revenue, but accounted for only 1.9 percent of 
all IC layout workstations shipped. This discrepancy points to sales of Digital 
host computers, an indication of the extreme CPU horsepower required for such 
IC design tasks as DRC/ERC and routing. 

• Apollo ranked first in number of workstations shipped, with 15 percent of all IC 
layout workstations shipped, followed in order by Calma (12 percent), Sun 
(8 percent), and IBM (7 percent). The products of software market leaders 
Silvar-Lisco and Mentor run on Apollo workstations. Apollo shipments, when 
combined with those of Mentor, an Apollo distributor, actually accounted for a 
major share (22 percent) of all workstations shipped, or 550 units. This number 
is almost double the number shipped by Calma, its nearest competitor in 
workstations shipped. 

• Four computer manufacturers were among 1986's top 10 overall market leaders 
in total revenue: Digital (12 percent), second; Seiko I&E (10 percent), third; 
Apollo (4 percent), sixth; and Control Data (2 percent), ninth. Some of these 
companies do not sell IC layout software, which demonstrates the impact on the 
market of direct purchases from hardware vendors. 

• Mentor Graphics rated fourth in 1986 overall market share with 6 percent of 
total IC layout revenue. It also ranked fifth in number of workstations shipped 
(7 percent), fourth in software revenue (7 percent), and sixth in hardware 
revenue (5 percent). 

• Daisy Systems ranked fifth (6 percent) in software sales, seventh in overall 
market share, and eighth (4 percent) in number of workstations shipped. 

• Applicon, the number two overall market leader in 1984, ranked eleventh in 
1986 hardware revenue and is no longer among the top 10 IC layout software 
vendors. 
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3.5 IC Layout Market Shares 

As the market has moved toward higher degrees of automation and integration, 
Dataquest believes that the market shares of all vendors will be smaller and the 
market fragmented among many more IC layout vendors. 

Recent market entrants, SCI, SDL, SDA, Seattle Silicon, Tangent, and VTI, 
offer highly automated IC design systems based on cell-based and compiler 
methodology with tightly coupled front-end design functionality. Collectively, 
these newer vendors are beginning to take market share away from both 
traditional vendors and also from Daisy, Mentor, and Valid. (Their IC design 
software products may help offset hardware margin losses due to direct sales of 
standard hardware.) 

Dataquest believes that increasing chip complexity will keep the average 
IC layout system price higher than for any other EDA application. 

As the market moves toward fragmentation and saturation, niche opportunities 
are appearing. Niche strategies in this market segment center on products that 
address layout methodology, routing, layout verification, or interfaces between 
IC design cycles. We expect new product announcements that incorporate more 
automatic layout functionality and tightly coupled front-end design functions 
from virtually all IC layout vendors. Dataquest believes that most niche 
companies will opt for third-party distribution agreements out of necessity, due 
to prohibitive distribution expenses, as well as the large installed base. 
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3.5 IC Layout Market Shares 

Figure 3.5-1 

IC Layout—1986 Worldwide Market Share 
Total Revenue 
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:̂:î  
4.3% 

'mmm 3.5% 

v\X-vX\\.'x'->vX'' 

Intergraph S 

Sun 

3.4% 

^ 
2.1% 

Appllcon CVvW 1-5% 

'vYV^ 1.5% 

— I — 
10 12 

Percent of Total Revenue 

— I — 

14 16 

Source: Dataquest 
June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 3.5-3 



3.5 IC Layout Market Shares 

Figure 3.5-2 

IC Layout—1986 Worldwide Market Share 
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3.5 IC Layout Market Shares 

Figure 3.5-3 

IC Layout—1986 Worldwide Market Share 
Software Revenue 
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3.5 IC Layout Market Shares 

Figure 3.5-4 

IC Layout—1986 Worldwide Market Share 
Workstation Shipments 
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3.5 IC Layout Market Shares 

Table 3.5-1 

IC Layout—1986 Worldwide Market Share 
(Millions of Dollars/Actual Units) 

Conpany 
sssssss 

Cat ma 

Digital 

Seiko I&E 

MeIitor 

SiIvar-Lisco 

Apollo 

Daisy 

Control Data 

Intergraph 

Valid 

Applicon 

Sun 
Fujitsu 

Tektronix 

Scientific Calc. 

Hewlett-Packard 

IBM 
Racal-Redac 

Other Companies 

All Far East-Based 

All European-Based 

CoInpanies 

Conpanies 

All Hardware Companies 

All Turnkey & SW Companies 

All CoInpanies 

Total 1 

Revenue 
SSS3SSS 

37 
32 
28 
17 
12 

• 10 

10 
6 
6 
4 
4 
4 
4 
2 
2 
1 
1 
1 
99 
33 
0 
89 
192 
281 

Hardware i 

Revenue 
===3ZS= 

20 
29 
18 
8 
0 
9 
3 
4 
3 
2 
3 
4 
3 
1 
1 
1 
1 
0 
47 
21 
0 
79 
76 
156 

Software 

Revenue 
ssaassss 

8 
0 
8 
6 
10 
0 
5 
1 
2 
2 
1 
0 
1 
1 
1 
0 
0 
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10 
0 
0 
89 
89 
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Shipped 
ssssass 
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47 
129 
168 
0 

382 
90 
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43 
75 
55 
190 
20 
29 
2 
11 
171 
4 
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41 

1,183 

1,333 

2,517 

Total 1 
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13.2% 

11.6% 

10.1% 
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4.3% 
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3.5 IC Layout Market Shares 

These bullets present the IC layout market share by turnkey versus unbundled 
deliveries. This section contains Figure 3.5-5 and Table 3.5-2. 

• Dataquest believes that the IC layout market is moving rapidly toward 
unbundling of both software and hardware. The 1986 data revealed the most 
dramatic evidence of this—revenue for unbundled IC software increased 
153 percent from 1985. 

• Sales of unbundled IC layout design systems are also growing rapidly, having 
increased 121 percent from 1985 to 1986, and from 27 percent of combined 
hardware and software revenue to 51 percent. By contrast, turnkey system sales 
declined 21 percent during the same period. 

• In 1986, unbundled systems sales accounted for $125 million, versus 
$120 million for turnkey systems, whereas in 1985 unbundled system sales 
totaled only $57 million, versus $152 million for turnkey systems. Dataquest 
believes this shift is due primarily because end users choose to purchase 
industry standard hardware platforms and IC design software directly from the 
manufacturer of each, instead of from turnkey vendors. 

• Approximately half the IC layout software revenue derives from unbundled 
sales. Unbundled IC software revenue increased from $18 million, or 25 percent 
of the 1985 IC layout market, to $45 million, or 51 percent of the 1986 market. 
As mentioned above, this change represents a 152 percent increase. 

• Sales of bundled IC design software declined by 18 percent over the past year. 
We believe that the decline in workstation prices has exposed the value of IC 
software, and that IC design software will remain high, thus applying further 
downward pressure on workstation ASPs. 

• Approximately half of all IC layout hardware revenue is now derived from 
unbundled sales. Turnkey IC layout hardware revenue decreased 23 percent 
from 1985 to 1986, from $99 million to $76 million, while unbundled hardware 
revenue increased 106 percent, from $39 million to $79 million during the 
same period. 

• Despite the general trend toward unbundling, shipments of turnkey workstations 
Still outnumbered those of unbundled 53 percent to 47 percent. However, 
Dataquest believes that, based on the 114 percent increase of shipments of 
unbundled workstations in 1986, 1987 unbundled shipments will equal or 
surpass those of turnkey workstations. 
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3.5 IC Layout Market Shares 

Figure 3.5-5 

IC Layout—Turnkey versus Unbundled 
(Percentage of Revenue) 
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3.5 IC Layout Market Shares 

Table 3.5-2 

IC Layout—Turnkey versus Unbundled 
(Millions of Dollars/Actual Units) 

1985 1986 CAGR 

Market Share 

1985 1986 

Total Hardware and 

Software Revenue 

Turnkey 

Unbundled 

Total 

Hardware Revenue 

Turnkey 

Unbundled 

Total 

Software Revenue 

Turnkey 

Unbundled 

Total 

Workstation Shipments 

Turnkey 

Unbundled 

Total 

152 
57 
208 

99 
39 
137 

53 
18 
71 

1,611 

552 
2,163 

120 
125 
245 

76 
79 
156 

44 
45 
89 

1,333 

1,183 

2,517 

-20.8% 

120.8% 

17.7% 

-22.6% 

106.1% 

13.6% 

-17.4% 

152.5% 

25.5% 

-17.2% 
114.3% 

16.3% 

72.9% 

27.1% 

100.0% 

71.9% 

28.1% 

100.0% 

74.7% 

25.3% 

100.0% 

74.5% 

25.5% 

100.0% 

49.1% 

50.9% 

100.0% 

49.0% 

51.0% 

100.0% 

49.2% 

50.8% 

100.0% 

53.0% 

47.0% 

100.0% 
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4.1 PCB Layout Definitions 

The printed circuit board (PCB) layout market encompasses tools that are used 
during the physical design phase to create and validate the data that will be used to 
manufacture the printed circuit board. PCB layout systems are primarily used by 
draftspersons or engineers. By definition, the primary output of a PCB layout system is 
CAM data, such as photoplotter tapes, numeric control tapes, or solder mask 
information. 

However, many board layout systems are now bundled within electronic CAE 
(ECAE) applications used in the engineering process. These applications include 
schematic capture, simulation, and fault grading. For forecasting purposes, PCB layout 
revenue includes any dollars associated with ECAE applications that are sold as part of 
a bundled PCB layout and design station. 

PCB layout applications that are tracked include: 

• Manual layout and editing. This includes tools that are used for drafting and 
editing tasks, such as drawing the board outline, placement of components and 
routing of nets by hand, and creation of component libraries. 

• Automatic routers. These are tools that interconnect the nets on a board without 
human intervention. Specialized routers, such as emitter-coupled logic (ECL) or 
microwave routers, are included in this category. 

• Design rule checking (DRC). DRC packages are used to post-process the final 
layout of a board to make sure that it conforms to known manufacturing 
tolerances, such as trace-to-trace spacing. 

• Automatic placement. These tools position components on the board by 
optimizing them according to specific predefined objectives. Such objectives can 
include minimization of routing interconnection, routability, or critical paths. 

• Routing accelerators. These are special-purpose hardware that is used to speed 
up the routing process. 

• Analysis packages. These include software applications used to analyze board 
layouts for specific characteristics, such as electromagnetic properties (cross 
talk, noise, or ringing), thermal patterns, or reliability. 

• CAM interfaces. These are tools used to transfer data from the layout system to 
manufacturing systems (numeric control output, and Gerber and photoplotter 
tapes). 

• Surface-mount technology and devices (SMT and SMD). This is a board 
manufacturing and IC packaging methodology where the pins of the package are 
connected to the surface of the board, as opposed to through-hole 
methodologies where the component's pins are inserted into holes that have 
been drilled into the board. 
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4.2 PCB Layout Executive Summary 

This executive summary highlights the key points discussed throughout this chapter. 
Please refer to the chapter in its entirety for a comprehensive analysis of the PCB layout 
applications segment. 

• The PCB layout market was $651 million in 1986 and is forecast to grow to 
$916 million in 1991, a compound annual growth rate (CAGR) of 7.1 percent. 

• The PCB layout market is expected to grow to $743 million in 1987, a 
14.1 percent increase. This is considerably less than the 25.0 percent grovrth in 
1986 and the 35.0 percent growth in 1985. 

• Dataquest expects workstation unit shipments to still be relatively strong. In 
1986, workstation shipments were 10,569. These are expected to grow at a 
10.1 percent CAGR to 17,100 in 1991. In 1987, shipments are expected to rise 
24.9 percent, to 13,200. 

• However, Dataquest believes that strong workstation shipments will be offset by 
the declining average price per seat. The average price per seat was $49,600 in 
1986 and is forecast to drop at a negative CAGR of 9.4 percent to $30,300 in 
1991. 

• Regionally, the Far East and Europe will remain the strongest areas at 
respective CAGRs of 12.5 percent and 4.7 percent in revenue from 1986 to 
1991. North American revenue, while still the largest part of the market 
(41 percent in 1986), will grow at only a 4.6 percent CAGR. 

• Dataquest believes that the decline in revenue growth rates indicates that the 
PCB layout market is mature, and that 1986 was a key transitional year. 
Dataquest views the following events and trends as pointing toward the 
maturation of the market: 

— Penetration at existing user sites is very high. 

— The opportunities for major technological innovations are small. 

— The Opportunities for new entrants are very limited. 

When these three factors, along with steady price erosion, are taken together, 
they point toward a mature, replacement market rather than a growth, 
expansion market. 
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4.3 PCB Layout Market Overview 

HISTORY 

The printed circuit board (PCB) layout market, now is almost 20 years old, was one 
of the first places where electronic design automation (EDA) technology was applied. 
Today, it is a $651 million market that we expect will continue to enjoy a healthy but 
moderate 7.1 percent compound annual growth rate (CAGR) through 1991. 

PCB layout suppliers and products have gone through a long process of evolution 
and change. Much like the EDA market, the PCB market's expansion and evolution has 
been largely sustained by the dynamics between customers, technology, price, and 
suppliers. 

But PCB layout, because it is the last major design stage before product manu
facture, has also been heavily affected by technology developments from other areas. 
Integrated circuit technologies (microprocessors and application-specific devices), 
surface-mount manufacturing techniques, robotics, and, indeed, EDA itself (electronic 
CAE (ECAE) and IC layout) have all had a direct impact on PCB layout systems. 

PCB layout is both a funnel and a bridge. It acts as a funnel through which all the 
other technologies—application-specific IC (ASIC), VLSI, and surface-mount technology 
(SMT)—must pass. It acts as a bridge between the engineering and IC design automation 
world and manufacturing. As such, a PCB layout system must be able to take into 
account all the peculiarities and requirements of all the different technologies, but also 
be closely linked with other design automation and manufacturing systems. 

Given this unique pressure to keep pace with other technologies, as well as the basic 
dynamics of the market, PCB layout systems and suppliers have undergone steady 
change. Dataquest identifies the following stages in the PCB layout market: 

• Early 1970s—Companies such as Calma and Computervision supplied artwork-
only systems. These systems were substitutes for mylar and tape, and allowed 
draftspersons to manually place and route component symbols and traces. 
These systems were primarily host-dependent systems with higher performance 
graphics. They cost in excess of $150,000 per user. 

• Late 1970s—Existing suppliers, as well as specialized niche entrants, began to 
offer automated routers and netlist-driven, correct-by-construction editing. 
These more automated systems offered significant improvements in accuracy 
(i.e., the layout had to correspond to the original netlist), but the routing 
capabilities were still marginal. The routers were complex to use, loosely linked 
with the rest of the system, and often gave poor results. These systems were still 
host based, and a complete system cost more than $500,000. 
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4.3 FOB Layout Market Overview 

• Early 1980s—Technical workstation-based systems from companies such as 
Racal-Redac and Scientific Calculations took the manual editing technologies 
developed in the 1970s and put them on a much lower cost platform. These 
systems cost from $90,000 to $150,000 per station. 

• 1983—Several new entrants, notably Case Technology and Personal CAD 
(PCAD) Systems, put PCB layout on a personal computer. While limited to 
manual editing tasks, these systems were capable of handling simple boards, 
and cost less than $20,000. 

• 1985—The ECAE companies—Daisy, Mentor, and Valid—and new entrants such 
as Cadnetix introduced next-generation workstation-based layout systems. Not 
only did these systems put automatic placement-and-routing on the workstation, 
but they were also designed to handle advanced technology problems such as 
surface-mount design (SMD) and fine-line etching. These systems were intended 
to be closely coupled with ECAE tools. Finally, Cadnetix and others also 
introduced routing accelerators that were designed to have mainframe routing 
capabilities at a significandy lower price. These new stations cost less than 
$100,000. 

• 1985/1986—Personal computer-based systems with automatic placement-and-
routing and surface-mount design capabilities were introduced. From a 
functionality standpoint, they had most of the features available on the 
higher-end stations, the major difference being the limits on board density and 
number of components. These systems cost less than $20,000. 

The trend in the marketplace has clearly been toward increasing levels of 
functionality and automation on steadily lower-priced technical workstations and 
personal computers, coupled with routing accelerators for computation-intensive tasks. 
All of these systems handle a range of new technologies: large pin-count VLSI 
components, 300-package PCBs, ASICs, ECAE, and surface-mount (or mixed 
SMT/through-hole) manufacture. 

The Steady pressure to improve price/performance and the constant technology 
injection have resulted in an extremely competitive environment. Existing suppliers, with 
their installed bases of older equipment and software, have had difficulty keeping pace 
with the demand for more advanced but lower-priced systems. This has created 
opportunities for new entrants at both the high end of the market (e.g., Cadnetix, Daisy, 
and Mentor Graphics) and at the low end (e.g., Case and PCAD). The result is that the 
market is unusually dynamic, given its relative age. 
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1986-A YEAR OF TRANSITION 

For the one segment that in principle was the most mature in a maturing market, 
PCB layout was one of the few bright spots in 1986. While the rest of the EDA market 
had roughly 18 percent revenue growth in 1986, PCB layout had 25 percent growth. And 
in Europe, one of the healthiest EDA regions, PCB layout was the fastest growing 
segment, rising from $134 million to $191 million, a 42 percent increase. 

In spite of this relatively strong performance, Dataquest believes that 1986 was the 
year the PCB layout market made the transition to maturity. By maturity, Dataquest 
means that the size, structure, and trends of the PCB layout market are well established 
and not likely to change in the immediate future. Dataquest believes that this maturity 
can be characterized by four major factors: 

• Technology trends are very clearly defined. 

• User penetration is high. 

• Prices are declining and revenue growth is slow. 

• The potential for new entrants is very limited. 

When taken together, these four factors define a mature market that is expanding 
very slowly, primarily among existing users. It is most decidedly not an expanding, 
growth opportunity. As such, competition between suppliers is likely to be extremely 
intense as they fight for the available market. 

Technology Trends 

The technology trends for PCB layout are well known. They point toward inte-
gration, enhancements, and revisions of current products rather than major innovation. 
Successful products may not necessarily be the most advanced, but rather the most 
robust and stable. 

Dataquest has identified three major technology trends driving PCB layout systems: 

• Surface-mount design 

• ASIC 

• Design automation and manufacturing systems 

PCB layout systems must have functionality across the entire system to handle these 
technologies. In other words, manual editing, libraries, routers, and CAM interfaces 
must all be capable of handling a given technology (e.g., SMT). 
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Surface Mount 

Surface-mount design is the most significant trend in PCB layout systems today. An 
increasing number of users are doing multilayer, surface-mount design. As is shown in 
Table 4.3-1, according to a Dataquest user survey, more than 26 percent of the designs 
done today employ some level of SMT. 

SMT and associated fine-line etching techniques impose a range of requirements on 
a PCB layout system. The manual editing system must easily support component 
placement on both sides of the board, blind and buried vias, swapping between pin and 
SMT versions of a component, and insertion/editing of test points. Routers must be able 
to space traces on a much tighter grid or be gridless. Specialized CAM interfaces may 
be required, particularly in the case of proprietary SMT processes. Last but not least, the 
physical data base must be able to support SMT design without exceeding the memory 
capacity of the hardware. 

Table 4.3-1 

Percentage of Boards with ASICs and SMD 

Aerospace 
Automotive 
Communications 
Computer 
Industrial 
Semiconductor 
Service Centers 
Other 

Total 

% SMD 

31% 
26% 
26% 
33% 
43% 
15% 
15% 
34% 

26% 

% ASICs 

23% 
38% 
36% 
42% 
38% 
42% 
28% 
4 1 % 

33% 

Source: Dataquest 
June 1987 

ASIC Components 

The next major shift in technology that will have an impact on PCB layout is ASIC. 
As Table 4.3-1 indicates, more than 33 percent of current designs include an ASIC 
component. Dataquest believes that designers will use ASICs to reduce the total 
component and board count of a system, rather than that of a given board. However, the 
number of large pin-count packages on a board, such as microprocessors or ASICs, will 
increase. In other words, the old view of a board, with rows of 64K DRAMs, TTL 
components, and an occasional microprocessor, is rapidly vanishing. Instead, the typical 
board of the future will have a few rows of 4-megabyte DRAMs, several off-the-shelf 
VLSI components, and a few ASICs. 
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This change in the profile of the typical board will have several effects. First, it will 
require enhancements to placement-and-routing tools to account efficiently for the 
increase in large pin-count packages on a board. In principle, this should be similar to 
the block placement-and-routing tools now found in IC layout systems. Second, 
mechanisms should be in place to make it simple and efficient for users to create special 
libraries for their ASIC components. For example, while the package may be the same 
as for Other VLSI, the pin and component names vary from design to design, and must 
be assigned according to the semicustom vendor's bonding and naming conventions. 

Design and Manufacturing Automation 

The final major technology that must be factored into PCB layout system design is 
the automation of the electronic engineering process and manufacturing. Not only must 
PCB layout systems be closely integrated with other automation systems (e.g., shared 
logic and layout data bases), but the actual board layout tools must produce designs that 
fit the Other systems' capabilities (e.g., board placements that are easily handled by 
pick-and-place robots). 

At the integration level, the increasing use of automation in all aspects of electronics 
product design and manufacture necessitates close links between PCB layout and the 
Other tools and systems employed. On the front end, a growing percentage of board 
designers uses some form of ECAE, such as schematic capture and simulation. Linkages 
between ECAE and PCB layout that are now required include netlist in, back-annotation 
to schematics and simulation, and engineering change capabilities (incremental netlist). 
On the back end, reliable and open CAM interfaces to a range of potential systems, 
including Gerber, photoplot, and drill hole, are an absolute requirement. 

At the layout level, the increasing sophistication and complexity of the 
manufacturing process demands PCB layouts that are "manufacturable." It is no longer 
sufficient just to meet known design rules. The final layout should anticipate and 
accommodate problems such as optimal solder shapes, pick-and-place tools, SMD test, 
or preferred methods for etching traces. This implies that vendors should supply tools 
that analyze boards for manufacturability and enforce manufacturing rules during 
placement-and-routing, and special editors to improve a board's layout prior to 
manufacture. 

Experienced, Established Users 

The next major force that is stabilizing the PCB layout market and pushing it into 
maturity is an established, experienced user base. It is not at all surprising that PCB 
layout users, as one of the oldest EDA markets, should be among the most sophisticated 
and demanding of the user segments. Indeed, when Dataquest speaks of known 
technology requirements, it is because the users clearly understand the types of boards 
they will be building and the tools that will be required. 

CCIS EDA © 1987 Dataquest Incorporated June 4.3-5 



4.3 PCB Layout Market Overview 

Dataquest believes that the PCB layout user base can be characterized by two major 
factors: 

• Very high levels of penetration 

• Productivity-driven needs and expectations 

Taken together, these two factors describe a mature, replacement market rather than a 
growth market. Users already have a large investment in equipment and will replace it 
only if there is a decided advantage to doing so. 

High Levels of Penetration 

Dataquest believes that the level of penetration at existing PCB layout user sites is 
very high. Although there may be some additional sites created by new companies or 
organizations, the majority of the potential market has already made a sizable 
investment in PCB layout tools. 

Figure 4.3-1 and Table 4.3-2 illustrate penetration and investment at existing user 
sites. The level of penetration, or number of workstations per user, for layout designers 
is 38 percent, and in some industry segments, as high as 37 to 55 percent. This 
translates into an average dollar investment per layout designer of $285,000. Moreover, 
the dollar figures and numbers of tubes per engineer do not even begin to describe the 
investment that has been made in user training and library development, and embedded 
in existing designs. When this type of investment gets added to the dollars directly spent 
on CAD tools, the degree of customer commitment to current solutions may well exceed 
$500,000 per designer. 

Given this high level of penetration and investment, the PCB layout market is in 
large measure a replacement market that will tend to favor existing suppliers, so long as 
they keep up with customer needs. In order to induce churn in tlie installed base, 
vendors must offer significant productivity or technical enhancements. This is doubly 
true for new vendors that wish to displace existing suppliers. 

Productivity-Driven Needs 

Within this installed base of PCB users, customer expectations and needs are 
fundamentally productivity driven. Customers are interested in tools that enable them to 
perform their layouts efficiently and quickly, provided the tools meet their technology 
requirements. 

4.3-6 © 1987 Dataquest Incorporated June CCIS EDA 



4.3 PCB Layout Market Overview 

Figure 4.3-1 
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Table 4.3-2 

Average Investment per Designer 
(Thousands of Dollars) 

Per Designer 

0.5 0.6 

Source: Dataquest 
June 1987 

Aerospace 
Automotive 
Communications 
Computers 
Industrial 
Semiconductor 
Service Bureau 
Other 

Total 

S 281 
$ 3 
$ 149 
$ 222 
$ 736 
$1,444 
$ 133 
S 114 

$ 285 

Source: Dataquest 
June 1987 
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Figtires 4.3-2 and 4.3-3 illustrate current user attitudes toward physical layout 
systems. User likes were productivity-oriented factors: ease of use, performance, and 
automated routing. User dislikes are almost an exact mirror of the likes (or mirror and 
rotation): poor performance, bad automated routing, and difficulty of use. Users' 
satisfaction or dissatisfaction is hinged on how productive their tools actually are. 

Accordingly, users' willingness to switch from their existing tools to another system 
will have to be productivity driven. Higher performance, better routing, and ease of use 
are all examples of key dimensions where new layout systems must outperform existing 
systems in order to win in the market. 

Declining Prices and Slow Revenue Growth 

The third major factor contributing to the maturity of the PCB layout market is the 
steady decline of prices and revenue growth. With the advent of technical 
workstation-based systems and the proliferation of low-cost but usable personal 
computer based-systems, the average price per seat has dropped significantly. This in 
turn has slowed tlie rate of revenue growth. 

Figures 4.3-4 and 4.3-5 show the average price per seat revenue and total PCB 
layout revenue, respectively. As Figure 4.3-4 shows, the average price per seat has 
dropped by more than 50 percent from 1982 to 1986. Revenue, on the other hand, 
enjoyed a minor grovrth spurt in 1984, principally due to the personal computer and 
technical workstation, but has since slowed down considerably. 

Dataquest forecasts that this trend of slowing revenue growth and declining prices 
will continue into the future. From 1986 to 1991, Dataquest is forecasting only a 
7 percent CAGR from the current revenue base of $651 million. In sum, the PCB layout 
market is not growing dynamically in terms of total revenue. 

Limited Opportunities for New Entrants 

As of this writing, there are over 75 suppliers of PCB layout systems, according to 
Dataquest's estimates. Of these companies, fewer than 10 actually make more than 
$20 million directly from this segment. Finally, as was noted in the previous discussion, 
penetration of the total potential market is very high, the total market's size is not 
growing rapidly, and the demand for major technological innovations is not great. 

Under these conditions, Dataquest believes that it would be very difficult for a new 
entrant to establish itself and gain market share. Even the vendors that came into the 
market two years ago, such as Daisy and Mentor, have found it to be fairly slow going, 
as their products have had to mature enough to be competitive. 
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Figure 4.3-2 
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Figure 4.3-4 
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The more likely scenario is that the suppliers that are already established will 
dominate the market in its maturing years. Younger entrants, like Cadnetix, Daisy, and 
Mentor, will compete with older organizations, such as Computervision, Racal-Redac, 
and Scientific Calculations, for market share. On the one hand, the older companies 
may be able to tap customer loyalty in their installed bases to protect their market share. 
Newer companies, on the other hand, may be able to offer some performance or 
technology advantage to gain share. 

In either case, all the present suppliers will find operation in a mature market to be 
very competitive. While it is not a zero-sum game (i.e., a market where one company 
gains only at another's expense), it does not have the expansive growth to allow all 
participants to increase their revenue. In a mature market, revenue gains and 
profitability are rare commodities. 

PRODUCT OPPORTUNITIES 

Mature markets generally do not lend themselves to major product opportunities, 
though this is not to say that opportunities do not exist. While in the main, the rule for 
PCB layout is "back to basics," there are continuing needs for new tools that provide 
additional productivity gains. 

As is thfe case in the EDA market at large, Dataquest segments PCB layout 
opportunities into full-line and niche products. Full-line products are complete PCB 
layout stations. Niche products are specialized tools that are usually provided by smaller 
companies that sell that class of product exclusively, or, in some cases, by the complete 
station companies. 

Full-Line Product Opportuxuties 

For suppliers of complete PCB design stations, the major opportunity is to deliver 
the products that were originally promised, and deliver them in working order. As was 
noted before, the technology needs of the PCB market are well defined. The primary 
task for companies that want to participate in this market is to deliver the tools, market 
and sell them, and provide strong service and support. 

Nonetheless, certain areas of product development merit special consideration for 
full-line suppliers. Two primary areas of note are integration and manufacturing. 
Integration products include data base management tools, user interfaces, and design 
management tools that enable users to tailor a PCB layout station to their own needs. 
This could involve adding a specialized router or analysis package, or creating special 
CAM links. Manufacturing products are specialized stations that help transfer designs 
from the layout department to the manufacturing organizations. This could involve 
specialized editors or additional CPU power to perform post-processing tasks. However, 
even integration and manufacturing product opportunities are really only extensions of 
the current generation of PCB design tools. 
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Niche Opportunities 

Outside of the mainstream PCB design stations, several exciting areas for product 
development are now emerging. Two major areas are layout analysis and next-
generation automatic placement-and-routing. 

In the area of analysis, users are very interested in packages that help them evaluate 
their boards prior to release to manufacturing. Types of analysis that are currently being 
explored include: thermal (heat distribution), manufacturability (fit with robot require
ments), electromagnetic (cross talk, noise, and ringing), and reliability (probability of 
component failure). All these types of analysis can help the user determine the viability 
of his or her board before it actually goes into field testing. 

In the area of automatic placement-and-routing, there is constant room for 
improvement. Today's measure of routing quality is level of completion. However, 
completion rates only start to measure the quality of a route in terms of overall board or 
individual net performance. Users' lack of satisfaction with their current routers suggests 
there is ample room for improvement. The realm of PCB placement holds equal 
potential, particularly in the area of rule-based placement. Most automatic placement 
algorithms today optimize only wire length. Not only is total wire length a poor measure 
of routability, but optimizing wire length may also result in a board that cannot be 
manufactured. Next-generation placers that anticipate the thermal and electromagnetic 
characteristics, manufacturability, and reliability of a board represent another oppor
tunity in the market. 

HARDWARE PLATFORMS 

Developments in hardware platforms have contributed significantly to the evolution 
of the PCB layout market. The advent of personal computers and technical workstations 
reduced the average price of a system significantly, but may also have set in motion 
permanent price erosion in the the value of PCB layout applications. 

Dataquest believes that the technical workstation will be the platform of choice for 
PCB layout over the long term. Technical workstations have the performance at the 
graphics and processing level to meet the major needs of most users. Given current 
trends in terms of price and performance, technical workstations are likely to retain 
these advantages for some time to come. 

Personal computers will still be important in terms of total unit sales, but due to 
limits in terms of memory management (e.g., 16-bit and segmented memory), customers 
will tend to switch to low-cost technical workstations. As data base complexity rises, the 
personal computer's limitations will become increasingly apparent. Complicated 
SMD boards and next-generation placement-and-routing will require 32-bit processing 
capabilities. 
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The host computer will remain an important part of the PCB layout environment. 
CPU-intensive tasks such as post-processing, routing, and network services (such as 
archival printing and plotting) will all be deferred to the host. However, the host's role 
as an editing station may indeed have come to an end. 

Dataquest believes that special-purpose hardware such as routing accelerators will 
remain very important in the near term. Routing nodes clearly have a price/performance 
edge over host-based systems. However, in the long term, high-performance work
stations with 10- to 20-mip processing capability may displace special-purpose hardware. 
While it is possible to imagine that accelerators will also improve in performance, the 
general-purpose functionality of a high-performance workstation should make it very 
attractive to the typical user. 
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4.4 PCB Layout Forecasts 

These bullets present Dataquest's forecast and analysis for the total PCB layout 
market for all regions and platforms. This section contains Figures 4.4-1 and 4.4-2 and 
Table 4.4-1. 

• The PCB layout market was an estimated $651 million in 1986 and is forecast 
to grow to $916 million in 1991, a 7.1 percent CAGR. 

• Dataquest forecasts that the market will grow to $743 million in 1987, a growth 
rate of only 14.0 percent. 

• Workstation shipments in 1986 were 10,569, and are forecast to grow to 
13,200 in 1987, an increase of 25.0 percent. The CAGR through 1991 is 
expected to be 11.5 percent, with shipments rising to 17,100. 
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Figure 4.4-1 
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Figure 4.4-2 

PCB Layout Worldwide Forecast 
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Table 4.4-1 

FOB Layout Worldwide Forecast 
(Millions of Dollars/Actual Units) 

1986 1987 1988 1989 1990 1991 CAGR 

Total Market 

ReveIiue 

Systems 

Workstations 

651 
9,437 

10,569 

743 
12,000 

13,200 

794 
13,450 

14,550 

846 
14,650 

15,650 

887 
15,450 

16,400 

916 7.1% 

16,250 11.5% 

17,100 10.1% 

Source: Dataquest 

June 1987 
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These bullets present Dataquest's forecast and analysis for the total PCB layout 
market segmented by regions. This section contains Figures 4.4-3 and 4.4-4 and 
Tables 4.4-2 and 4.4-3. 

• North American revenue was $269 million and is expected to have a CAGR of 
only 4.6 percent, increasing to $337 million in 1991, the slowest growth rate for 
any region. 

• North American revenue is forecast to grow to $274 million in 1987, an increase 
of only 2.0 percent. 

• North America represents 41.0 percent of the PCB market but will decline to 
37.0 percent as a result of its relatively slow growth. 

• In 1986, the European revenue of $191 million was 29.0 percent of the total 
worldwide revenue. It is forecast to increase at a 4.7 percent CAGR to 
$240 million in 1991, representing 26.0 percent of the total market. 

• Dataquest forecasts that European revenue will rise 7.0 percent in 1987 to 
$205 million, continuing the strong growth it experienced in 1986. 

• Dataquest expects the Far East to be one of the two strongest growth markets. 
Revenue in 1986 was $173 million, 27.0 percent of the worldwide total, and is 
expected to rise to $311 million in 1991, a 12.5 percent CAGR and 
34.0 percent of the worldwide total. In 1987, revenue is expected to grow 
39.0 percent. 

• ROW accounted for 3.0 percent of total revenue at $18 million, but it is 
expected to have a relatively healthy CAGR of 8.5 percent through 1991. 

• Dataquest believes that as the Far East and European markets rise as a percent 
of the total market and the United States declines, PCB vendors will have to 
adopt a balanced sales strategy and also meet the buying criteria of an 
international customer base. Corporate stability, reputation, service, and support 
are as important as product content. 
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Figure 4.4-3 
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Figure 4.4-4 
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Table 4.4-2 

PCB Layout Regional Forecast 
(Millions of Dollars/Actual Units) 

1986 1987 1988 1989 1990 1991 CAGR 

Total Market 

Revenue 

SysteIns 

Workstations 

North America 

Revenue 

Systems 

Workstat i ons 

Europe 

Revenue 

Systems 

Workstations 

Far East 

Revenue 

Systems 

Workstations 

Rest of World 

Revenue 

Systems 

Workstations 

651 
9,437 

10,569 

269 
4,324 

4,694 

191 
2,773 

3,001 

173 
2,062 

2,586 

18 
278 
288 

743 
12,000 

13,200 

274 
5,550 

5,850 

205 
3,300 

3,500 

240 
2,800 

3,500 

23 
350 
350 

794 
13,450 

14,550 

288 
6,200 

6,450 

221 
3,750 

3,900 

260 
3,050 

3,750 

24 
400 
400 

846 
14,650 

15,650 

306 
6,750 

6,950 

234 
4,250 

4,400 

280 
3,200 

3,900 

25 
400 
400 

887 
15,450 

16,400 

324 
7,100 

7,300 

240 
4,650 

4,750 

297 
3,250 

3,900 

26 
400 
450 

916 
16,250 

17,100 

337 
7,450 

7,600 

240 
5,050 

5,150 

311 
3,300 

3,900 

27 
450 
450 

Source: 

7.1% 

11.5% 

10.1% 

4.6% 

11.5% 

10.1% 

4.7% 

12.7% 

11.4% 

12.5% 

9.9% 

8.6% 

8.5% 

10.1% 

9.3% 

Dataquest 

June 1987 
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4.4 PCB Layout Forecasts 

Table 4.4-3 

PCB Layout Regional Forecast 
(Percentage of Total) 

1986 1987 1988 1989 1990 1991 

North America 

Revenue 

Systems 

Workstations 

Europe 

Revenue 

Systens 

Workstations 

Far East 

Revenue 

SysteIns 
Workstations 

Rest of World 
Revenue 

Systems 

Workstations 

41% 
46% 
44% 

29% 
29% 
28% 

27% 
22% 
24% 

3% 
3% 
3% 

37% 
46% 
44% 

28% 
28% 
27% 

32% 
23% 
27% 

3% 
3% 
3% 

36% 
46% 
44% 

28% 
28% 
ITf, 

33% 
23% 
26% 

3% 
3% 
3% 

36% 
46% 
44% 

28% 
29% 
28% 

33% 
22% 
25% 

3% 
3% 
3% 

36% 
46% 
45% 

27% 
30% 
29% 

34% 
21% 
24% 

3% 
3% 
3% 

37% 
46% 
44% 

26% 
31% 
30% 

34% 
20% 
23% 

3% 
3% 
3% 

Source: Dataquest 

June 1987 
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4.4 PCB Layout Forecasts 

These bullets present Dataquest's forecast and analysis for the total PCB layout 
market segmented by platform. This section contains Figures 4.4-5 and 4.4-6 and 
Table 4.4-4 and 4.4-5. 

• In 1986, workstation shipments were 10,569 units and are forecast to increase to 
17,100 units in 1991, a 10.1 percent CAGR. 

• Technical workstation shipments were 3,637 units, representing 34.0 percent of 
total unit shipments. However, technical workstation revenue was $286 million, 
representing 44.0 percent of the total PCB market. 

• Technical workstation revenue and shipments are expected to have the highest 
growth rates for all platform types. Unit shipments are forecast have a 
21.0 percent CAGR, to 9,450 units in 1991. Revenue is expected to have a 
13.8 percent CAGR, to $546 million in 1991. That year, technical workstations 
will represent 60.0 percent of total revenue and 55.0 percent of total shipments. 

• Host-dependent workstation shipments were 1,978 units, representing 
19.0 percent of total unit shipments. However, host-dependent revenue was 
$289 million, representing 44.0 percent of the total PCB layout market. 

• Host-dependent revenue and shipments are expected to have the slowest growth 
rates for all platform types. Unit shipments are forecast to decline at a negative 
CAGR of 3.0 percent, to 1,700 units in 1991. Revenue is also expected to 
decline at a negative CAGR of 1.0 percent, to $273 million in 1991. 
Host-dependent systems in 1991 will represent 30.0 percent of total revenue 
and 10.0 percent of total shipments. 

• Personal computer shipments were 4,954 units, representing 47.0 percent of ' 
total workstation shipments. Revenue was only $76 million, representing 
12.0 percent of the total PCB layout market. 

• Technical workstation revenue and shipments are expected to have moderate 
growth rates. Unit shipments are forecast to have a 21.0 percent CAGR, to 
9,450 units in 1991. Revenue is expected to have a 13.8 percent CAGR, to 
$546 million in 1991. That year, technical workstations will represent 
60.0 percent of total revenue and 55.0 percent of total shipments. 

• Dataquest believes that this shift toward the technical workstation and away 
from the personal computer and host-dependent systems reflects the following 
major trends: 

— The increasing CPU power of the technical workstation 

— The demand for 32-bit applications over 16-bit tools 

— The declining price of technical workstations 

Taken together, these factors tend to limit personal computers to documentation 
and design entry tasks, and host-dependent systems to network server roles. 
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4.4 FOB Layout Forecasts 

Figure 4.4-5 

FOB Layout Worldwide Forecast by Platform 
Revenue 

Millions of Dollars 
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4.4 FOB Layout Forecasts 

Figure 4.4-6 

FOB Layout Worldwide Forecast by Platform 
Shipments 
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4.4 PCB Layout Forecasts 

Table 4.4-4 

PCB Layout Worldwide Forecast by Platform 
(Millions of Dollars!Actual Units) 

1986 1987 1988 1989 1990 1991 CAGR 

Total Market 

Revenue 

Systems 

Workstations 

Technical Workstat 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

Systems 

Workstations 

Personal Computer 

Revenue 

SysteIns 
Workstations 

651 

9,437 

10.569 

ion 

286 

3,637 

3,637 

289 

845 

1,978 

76 

4,954 

4,954 

743 

12,000 

13,200 

350 

4,800 

4,800 

301 

850 

2,100 

92 

6,300 

6,300 

794 

13,450 

14,550 

410 

6,000 

6,000 

284 

850 

1,950 

100 

6,600 

6,600 

846 

14,650 

15,650 

465 

7,200 

7,200 

277 

850 

1,850 

103 

6,600 

6,600 

887 

15,450 

16,400 

511 

8,350 

8,350 

274 

850 

1,750 

101 

6,250 

6,250 

916 

16,250 

17,100 

546 

9,450 

9,450 

273 

850 

1,700 

97 

5,950 

5,950 

7.1% 

11.5% 

10.1% 

13.8% 

21.0% 

21.0% 

-1.2% 

.1% 

-3.0% 

5.1% 

3.7% 

3.7% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 4.4-13 



4.4 PCB Layout Forecasts 

Table 4.4-5 

PCB Layout Worldwide Forecast by Platform 
(Percentage of Total) 

# 

1986 1987 1988 1989 1990 1991 

Technical Workstation 

Revenue 

Systems 

Workstations 

Host-Dependent 

Revenue 

Systems 

Workstations 

Personal Computer 

Revenue 

Systems 

Workstations 

44% 
39% 
34% 

44% 
9% 
19% 

12% 
52% 
47% 

4r/S 

40% 
36% 

40% 
7% 
16% 

12% 
53% 
48% 

52% 
45% 
41% 

36% 
6% 
13% 

13% 
49% 
45% 

55% 
49% 
46% 

33% 
6% 
12% 

12% 
45% 
42% 

58% 
54% 
51% 

31% 
6% 
11% 

11% 
40% 
33% 

60% 
58% 
55% 

30% 
5% 
10% 

11% 
37% 
35% 

Source: Dataquest 

June 1987 
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4.4 PCB Layout Forecasts 

These bullets present Dataquest's forecast and analysis for the average price per 
seat by platform for the PCB layout market. This section contains Figure 4.4-7 and 
Table 4.4-6. 

• For all PCB layout product types worldwide, the average price per seat (APPS) 
was $49,600 in 1986. It is forecast to decline at a negative CAGR of 
9.4 percent, to $30,300 in 1991. In 1987, the APPS is expected to be $40,300, a 
decrease of 19.0 percent. 

• The technical workstation APPS was $67,700 in 1986. It is forecast to have the 
sharpest decline, at a negative CAGR of 13.4 percent, to $33,000 in 1991. In 
1987, the APPS is expected to be $56,000, a decrease of 17.0 percent. 

• The host-dependent APPS was $121,200 in 1986. It is forecast to decline 
steadily at a negative CAGR of 3.1 percent, to $103,300 in 1991. In 1987, the 
APPS is expected to be $106,700, a decrease of 12.0 percent. 

• Personal computer APPS was $7,700 in 1986 and is forecast to decline at a 
negative CAGR of 7.9 percent, to $5,100 in 1991. The APPS in 1987 is 
expected to be $6,500. 

• Dataquest believes that these price declines will be driven by steady price 
erosion in both hardware and software. Basic applications such as manual 
editing have already dropped below the $1,000 price point, and, given fixed 
functionality, prices can only continue to fall. Prices can be held upward only by 
increases in product functionality or performance. 
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4.4 PCB Layout Forecasts 

Figure 4.4-7 

PCB Layout Worldwide Average Price per Seat by Platform 
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4.4 PCB Layout Forecasts 

Table 4.4-6 

PCB Layout Worldwide Average Price per Seat by Platform 
(Thousands of Dollars) 

1986 1987 1988 1989 1990 1991 CAGR 

All Product Types 49.6 40.3 36.0 33.3 31.6 30.3 -9.4% 
Technical Workstation 67.7 56.0 47.6 41.4 36.7 33.0 -13.4% 
Host-Dependent 121.2 106.7 101.9 100.6 101.3 103.3 -3.1% 
Personal Computer 7.7 6.5 5.8 5.5 5.3 5.1 -7.9% 

Source: Dataquest 

June 1987 
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4.4 PCB Layout Forecasts 

These bullets present Dataquest's forecast and analysis for the total PCB layout 
market segmented by revenue source for each platform. This section contains 
Figure 4.4-8 and Tables 4.4-7 and 4.4-8. 

• Hardware revenue was approximately $401 million in 1986, or roughly 
62.0 percent of the total PCB revenue. Hardware revenue overall will have a 
CAGR of only 1.9 percent through 1991. This will amount to $441 million, or 
only 48.0 percent of the total 1991 revenue. 

• Software and service revenue is forecast to have the strongest growth. In 1986, 
revenue for software and service was $174 million and $76 million, 
respectively. Software revenue is expected to have a 7.9 percent CAGR, to 
$254 million in 1991, while service revenue will have a 23.8 percent CAGR, to 
$220 million. 

• Dataquest believes that the growth of service and software revenue reflect the 
steady maturation of the PCB market. Not only are hardware prices falling, but 
large installed customer bases also require increasing levels of support, training, 
and service. Moreover, as penetration increases, the demand for more hardware 
declines, while the demand to add more software to the same system starts to 
rise. 

4.4-18 © 1987 Dataquest Incorporated June CCIS EDA 



# 

4.4 PCB Layout Forecasts 

Figure 4.4-8 

PCB Layout Revenue Sources—Worldwide 

Millions of Dollars 
500-

450-

400 

350-

300-

250 

200-

150 

100 

«0 

• Hardware 
• Software 
A Service 

1986 1987 1988 1989 1990 1991 

SQUTCC: Dalaqucit 
Iune l9S7 

CCIS EDA 1987 Dataquest Incorporated June 4.4-19 



4.4 FOB Layout Forecasts 

Table 4.4-7 

FOB Layout Revenue Sources by Platform—Worldwide 
(Millions of Dollars) 

# 

1986 1987 1988 1989 1990 1991 CAGR 

All PlatforITis 

Hardware 

Software 
Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 

Service 

Total 

Personal Computer 

Hardware 

Software 

Service 

Total 

401 
174 
76 
651 

168 
85 
33 
286 

201 
50 
38 
289 

32 
39 
5 
76 

418 
203 
122 
743 

192 
99 
59 
350 

190 
51 
60 
301 

36 
53 
3 
92 

420 
-226 

148 
794 

212 
117 
80 
410 

172 
48 
64 
284 

35 
61 
4 

100 

427 
245 
173 
846 

229 
135 
101 
465 

164 
46 
68 
277 

34 
64 
5 

103 

435 
254 

• 198 

887 

243 
.147 

121 
511 

160 
43 
71 
274 

32 
64 
5 

101 

441 
254 
220 
916 

254 
152 
141 
546 

158 
41 
73 
273 

30 
61 
6 

97 

Source: 

1.9% 

7.9% 

23.8% 

7.1% 

8.5% 

12.2% 

33.9% 

13.8% 

-4.6% 

-3.8% 

13.9% 

-1.2% 

-1.5% 

9.4% 

4.6% 

5.1% 

Dataquest 

June 1987 
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4.4 PCB Layout Forecasts 

Table 4.4-8 

PCB Layout Revenue Sources by Platform—Worldwide 
(Percentage of Total) 

1986 1987 1988 1989 1990 1991 

All Platforms 

Hardware 

Software 

Service 

Total 

Technical Workstation 

Hardware 

Software 

Service 

Total 

Host-Dependent 

Hardware 

Software 
Service 

Total 

Personal Computer 

Hardware 

Software 

Service 

Total 

62% 
27% 
12% 
100% 

59% 
30% 
11% 
100% 

69% 
17% 
13% 
100% 

42% 
52% 
6% 

100% 

56% 
27% 
16% 
100% 

55% 
28% 
17% 
100% 

63% 
17% 
20% 
100% 

39% 
58% 
3% 

100% 

53% 
29% 
19% 
100% 

52% 
29% 
19% 
100% 

61% 
17% 
23% 
100% 

35% 
61% 
4% 

100% 

51% 
29% 
20% 
100% 

49% 
29% 
22% 
100% 

59% 
16% 
24% 
100% 

33% 
63% 
4% 

100% 

49% 
29% 
22% 
100% 

48% 
29% 
24% 
100% 

58% 
16% 
26% 
100% 

31% 
63% 
5% 

100% 

48% 
28% 
24% 
100% 

46% 
28% 
26% 
100% 

58% 
15% 
27% 
100% 

31% 
63% 
6% 

100% 

Source: Dataquest 

June 1987 
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4.5 PCB Layout Market Shares 

These bullets present Dataquest's analysis of the PCB layout market share measured 
in total revenue, hardware and software revenue, and workstation shipments. This 
section contains Figures 4.5-1 through 4.5-4 and Table 4.5-1. 

• Racal-Redac is the PCB layout market leader for both total and software 
revenue. Its total revenue was $58 million, or 8.9 percent of the market, and its 
software revenue was 24 million, or 13.7 percent of the market. The company 
ranked third in hardware revenue. Dataquest attributes Racal-Redac's position 
to four major factors: 

— An early commitment to the Apollo workstation and the PC 

— A large installed base of customers 

— A commitment to keeping pace with technology 

— The heavy international component of the company's business 

• Digital Equipment is the PCB layout market hardware revenue leader at 
$46 million, or an 11.3 percent market share. This makes the company the 
second largest PCB layout vendor, with a 7.9 percent market share. Dataquest 
attributes Digital's market position to its continued leadership in engineering 
computing. The YAK 8000 series and the MicroVAX II systems provide it with 
a strong price/performance range that is well networked and integrated. 

• Scientific Calculations' $147 million in revenue gives it the rank of third in total 
revenue, with a 7.1 percent market share. It is the second largest software 
supplier, with $14 million in revenue and a 7.9 percent market share. Like 
Racal-Redac, Scientific Calculations is an established player in PCB layout and 
has a large installed base of customers. The company was recently acquired by 
Harris Corporation, although this has not resulted in any immediate changes in 
strategic direction. 

• IBM was the leader in total unit shipments in 1986, with approximately 
3,745 workstations shipped. However, the majority of these systems were 
personal computers. Overall, IBM was the fourth largest PCB layout supplier, 
with $43 million in revenue and a 6.6 percent market share. The majority of this 
revenue was in the hardware category, where IBM was ranked second, with an 
8.6 percent market share. Although IBM plays an important role in PCB layout 
and clearly represents a significant number of seats in the field, Dataquest 
believes that personal computer clones are reducing IBM's revenue and market 
share. 

• Another traditional CAD player, Computervision, ranked fifth in overall market 
share at 5.3 percent and $35 million in revenue. Again, Computervision is an 
established player in the market, with technologically competitive products and 
a large installed base of users. 

CCIS EDA © 1987 Dataquest Incorporated June 4.5-1 



4.5 PCB Layout Market Shares 

It is important to note that two of the top five EDA suppliers were, in fact, 
hardware suppliers, indicating that direct sales by computer manufacturers to 
EDA end users are a significant part of this market. The three application 
vendors in the top five, Racal-Redac, Scientific Calculations, and 
Computervision, have their major EDA base in the PCB layout market. 

The next five major vendors in the PCB layout market, with the exception of 
HP, were all primarily application suppliers. In addition, four of the five were 
established players. Only Cadnetix is a relative newcomer in the market. 

— Calay is number six in the market. Calay, which markets exclusively in the 
PCB layout area, has recently undergone management and ownership 
changes. 

— Hewlett-Packard is number seven. PCB layout is HP's strongest segment in 
the EDA market, primarily because of its strong application set in this 
area. 

— Zuken is number eight, and the first Japanese company to make the list. 
While Zuken's position is partly attributable to yen appreciation, the 
company is the leader in the Far East PCB layout market. 

— Cadnetix, the number nine company, is the youngest member of the top 
ten and has the fastest software revenue growth rate of any of these 
companies. Cadnetix, with a very strong set of applications, is the leader in 
routing acceleration. 

— Sharp System Products, another Japanese company, is ranked tenth 
worldwide. It is the leader in technical workstation-based PBC layout 
systems in the Far East. 

Dataquest would like to stress the relatively fragmented nature of the PCB 
layout market. We believe that fragmentation may be a permanent feature of 
this market. While full-line suppliers may continue to grow at a healthy pace, 
diverging technology and service needs will constantly create niche 
opportunities. These niche opportunities will be filled by smaller organizations 
that may not have significant market share but may be quite profitable. 
Evidence of this fragmented market is indicated by the fact that: 

— Over 76 companies currendy participate in the market. 

— The top 10 companies account for only about 56.0 percent of total 
revenue. 

— None of the vendors has more than a 10.0 percent market share overall. 
Only Digital and Racal-Redac have more than a 10.0 percent market share 
in hardware and software revenue, respectively. 
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4.5 PCB Layout Market Shares 

Figure 4.5-1 

PCB Layout 1986 Worldwide Market Share 
(Total Revenue) 
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4.5 FOB Layout Market Shares 

Figure 4.5-2 

FOB Layout 1986 Worldwide Market Share 
(Hardware Revenue) 
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4.5 PCB Layout Market Shares 

Figure 4.5-3 

FOB Layout 1986 Worldwide Market Share 
(Software Revenue) 
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4.5 FOB Layout Market Shares 

Figure 4.5-4 

FOB Layout 1986 Worldwide Market Share 
(Workstation Shipments) 
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4.5 PCB Layout Market Shares 

Table 4.5-1 

PCB Layout 1986 Worldwide Market Share 
(Millions of Dollars/Actual Units) 

Company 

=a==«s 

Racal'Redac 

Digital 

Scientific Calc. 

IBM 
Computervision 

CaLay 

Hewlett-Packard 

Zuken 

Cadnetix 

Sharp System Products 

Catma 

Daisy 

Applicon 

Control Data 

Telesis 

Fujitsu 

NEC 

Hitachi 

Apollo 

Mentor 

Intergraph 

Toshiba 

Futurenet 

Tektronix 

Seiko I&E 

Sun 

Autodesk 

Hitachi Zosen 

Mitsubishi Electric 

Otsukashokai 

Valid 

Silvar-Lisco 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Conpanies 

All Turnkey & SU Companies 

All Companies 

Total 1 

Revenue 

ss=sss:s 

58 

52 

47 

43 

35 

30 

30 

29 

26 

17 

15 

13 
12 

12 

n 
9 

9 

8 

8 

7 

6 

5 

4 

4 

3 

2 

2 

1 

1 

1 

1 

0 

149 

119 

25 
144 

507 

651 

Hardware ! 

Revenue 

S===2== 

26 

46 

19 

35 

23 

19 

21 

15 

12 

11 
8 

4 

9 

7 

7 

6 

6 

5 

7 

3 

4 

4 

0 

2 

2 

2 

0 

1 
1 

1 

0 

0 

95 

69 

15 

131 

270 

401 

Software 

Revenue 

======2 

24 

0 

14 

4 

9 

8 

6 

12 

12 

5 

3 

6 

2 

3 

4 

3 

2 

3 

0 

3 

1 

0 

3 

2 

1 

0 

2 

0 

0 

0 

0 

0 

42 

41 

9 
0 

174 

174 

Wkstns 

Shipped 

=33335= 

443 

227 

152 

3,745 

358 

240 

650 

290 

426 

95 
141 

143 
166 

187 

143 

56 

60 

37 

306 

74 

37 

36 

59 

52 

17 

95 

0 

16 

6 

101 

11 

0 

2,170 

1,155 

246 

5,423 

5,146 

10,569 

Total \ 

Revenue 

SSSS333 

8.9% 

7.9% 

7.1% 

6.6% 

5.3% 

4.6% 

4.6% 

4.5% 

4.1% 

2.6% 

2.3% 

1.9% 

1.9% 

1.9% 

1.7% 

1.4% 

1.3% 

1.3% 

1.2% 

1.1% 

.9% 

.8% 

.6% 

.6% 

.5% 

.3% 

.3% 

.2% 

.2% 

.2% 

.1% 

.0% 

23.0% 

18.2% 

3.9% 

22.2% 

77.8% 

100.0% 

• Market Share -• 

Hardware Software 

Revenue 

3333333 

6.5% 

11.3% 

4.7% 

8.6% 

5.8% 

4.8% 

5.3% 

3.7% 

3.0% 

2.7% 

2.0% 

1.0% 

2.3% 

1.8% 

1.7% 

1.5% 

1.6% 

1.2% 

1.TO 

.8% 

.9% 

1.0% 

.1% 

.5% 

.5% 

.5% 

.0% 

.2% 

.2% 

.2% 

.1% 

.0% 

23.7% 

17.3% 

3.7% 

32.7% 

67.3% 

100.0% 

Revenue 

33333=3 

13.7% 

.0% 

7.9% 

2.1% 

5.1% 

4.8% 

3.4% 

7.0% 

6.7% 

2.8% 

1.9% 

3.6% 

1.2% 

1.4% 

2.1% 

1.5% 

.9% 

1.8% 

.0% 

1.5% 

.7% 

.3% 

2.0% 

1.0% 

.6% 

.0% 

1.1% 

.3% 

.1% 

.3% 

.1% 

.1% 

24.1% 

23.5% 

5.0% 

.0% 

100.0% 

100.0% 

Wkstns 

shipped 

3=33333 

4.2% 

2.1% 

1.4% 

35.4% 

3.4% 

2.3% 

6.1% 

2.7% 

4.0% 

.9% 

1.3% 

1.4% 

1.6% 

1.8% 

1.4% 

.5% 

.6% 

.3% 

2.9% 

.7% 

.4% 

.3% 

.6% 

.5% 

.2% 

.9% 

.0% 

.2% 

.1% 

1.0% 

.1% 

.0% 

20.5% 

10.9% 

2.3% 

51.3% 

48.7% 

100.0% 

Source: Dataquest 

June 1987 
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4.5 PCB Layout Market Shares 

These bullets present the PCB layout market share by turnkey versus unbundled 
product deliveries. This section contains Figure 4.5-5 and Table 4.5-2. 

• From 1985 to 1986, turnkey system revenue increased only 7.2 percent, whereas 
unbundled sales increased 111.8 percent. 

• Unbundled revenue grew from 19.0 percent to 31.7 percent of total revenue. 
Correspondingly, turnkey sales dropped from 81.0 percent to 68.3 percent. 

• This shift was true across both hardware and software sales, although 
unbundled software sales enjoyed the most significant growth. 

• Unbundled system shipments now represent 51.3 percent of total PCB layout 
system shipments. 

• Dataquest believes that the move away from turnkey toward unbundled systems 
reflects the general maturation of the PCB layout market and the shift toward 
general-purpose hardware. As user investment in PCB increases, and as the 
level of penetration rises, Dataquest believes that: 

— End users will purchase their, hardware directly from suppliers to obtain 
the best possible prices. 

— Hardware suppliers will want to deal directly with major end users, as they 
represent an increasing portion of their revenue sources. 

— End users will make their software purchases directly from software 
vendors to obtain the best price. They will purchase software from more 
than one vendor in order to create the best possible design solution. 

4.5-8 © 1987 Dataquest Incorporated June CCIS EDA 



4.5 PCB Layout Market Shares 

Figure 4.5-5 

PCB Layout—Turnkey versus Unbundled 
(Percentage of Revenue) 

k \ N J Turnkey 

'^^M Unbundled 

1985 

1986 

Source: Dataquest 
tune 1987 
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4.5 PCB Layout Market Shares 

Table 4.5-2 

PCB Layout—Turnkey versus Unbundled 
(Millions of Dollars!Actual Units 

1985 1986 CAGR 

Market Share 

1985 1986 

Total Hardware and 

Software ReveI-iue 

Turnicey 

Unisundled 

Total 

Hardware Revenue 

Turnkey 

Unlsundled 

Total 

Software Revenue 

Turnkey 

Unbundled 

Total 

Workstation Shipments 

Turnkey 

Unbundled 

Total 

. 

366 

86 

452 

244 

72 

316 

122 

14 

136 

4,646 

1,972 

6,619 

393 

182 

575 

270 

131 

401 

123 

51 

174 

5,146 

5,423 

10,569 

7.2% 

111.8% 

27.1% 

10.4% 

82.4% 

26.8% 

.8% 

263.4% 

27.9% 

10.8% 

174.9% 

59.7% 

81.0% 

19.0% 

100.0% 

77.2% 

22.8% 

100.0% 

89.7% 

10.3% 

100.0% 

70.2% 

29.8% 

100.0% 

68.3% 

31.7% 

100.0% 

67.3% 

32.7% 

100.0% 

70.7% 

29.3% 

100.0% 

48.7% 

51.3% 

100.0% 

Source: Dataquest 

June 1987 

4.5-10 1987 Dataquest Incorporated June CCIS EDA 





Forecast Data Base Introduction 

STRUCTURE OF THE FORECAST DATA BASE 

For these research notebooks, the forecast data base is structured in three parts. 
Each part is found in one of the following appendices: 

• Appendix A—History and forecast data, containing five years each of history 
and forecasts, segmented by application, region, and platform 

• Appendix B—Market share data for all companies with total company 
CAJD/CAM revenue of $15 million or more, segmented by application, region, 
and platform 

• Appendix C—Five years of history for all U.S. companies with CAD/CAM 
revenue of $15 million or more, segmented by application only 

Each applications binder contains its own Appendix A and Appendix B. 
Appendix C, for all companies and all applications, is found only in the Industry 
Overview notebook. 

Information in the appendices is presented in table format only. This data is 
intended to cover all possible market segmentation. Please refer to the applications 
modules and the Industry Overview for Dataquest's analysis and interpretation of the 
data. 

Definitions of forecasting terms can be found in the glossary located behind the 
Appendix G tab. A list of companies and countries contained in the data base and a 
description of forecasting metiiodology can be found in the section, "Introduction to the 
Service," liiat appears in each binder. 

The forecast data base hierarchy is reflected in each of the reports. Appendix A and 
Appendix B are organized as follows: 

• Application—All, mechanical, facilities design, mapping, electronic design 
automation, elecu-onic CAE, IC layout, and PCB layout 

— Region—Worldwide, North /America, Europe, Far East, and Rest of World 
(ROW) 

• Platform—All, technical workstation, host-dependent, and personal 
computer 

CCIS EDA © 1987 Dataquest Incorporated June 



Forecast Data Base Introduction 

COMPANIES 

Dataquest measures what the end-user markets buy from companies selling 
CAD/CAM products. We count only the vendor revenue that is the direct result of selling 
to end users. Therefore, we do not report revenue from companies that sell products to 
another company for resale. Although we collect OEM data, we do not count or report 
OEM-related revenue in our consolidated figures. In this way, we avoid double counting. 

REPORTING CHANGES FROM 1985 TO 1986 

In order to best serve our clients' needs, we continue to expand the scope of how we 
report on the CAD/CAM market. For the current reports, dated June 1987, the changes 
noted in the following subsections have been made. 

Hardware Companies 

During 1986, it became even more apparent than in previous years that companies 
selling computer products directly to users have an impact on both the end-user markets 
and the traditional turnkey vendors. In order to capture this data and analyze the impact 
and trends, Dataquest now includes in our market shares and consolidations companies 
that manufacture computers and sell directly to users. Companies in this segment 
include, for example, Apollo, Digital, and Sun. We have taken precautions to avoid 
double counting, as most of these companies also distribute products through OEM 
channels. 

We have captured revenue and shipment data for companies in this category for the 
years 1982 through 1986. Therefore, historical figures for these years is higher in the 
reports dated June 1987 than in previously published reports. 

Market Shares 

To best reflect the dynamic C/^D/CAM market and the multiplicity of CAD/CAM 
solutions, Dataquest also changed the way in which we measure market shares. We now 
report market shares not only for total CAD/CAM revenue and workstation shipments, 
but also for individual hardware and software revenue. In this way, we can fairly 
measure the share of a company that sells software only, comparing its revenue to the 
revenue derived from the value of software from a turnkey system vendor. All market 
share reports reflect this new format. 

In our market share tables, we also reflect the share of all turnkey versus 
hardware-only solutions. In this way, we can measure and analyze the trend toward 
unbundling turnkey solutions and the impact of computer companies on turnkey 
companies. 

1987 Dataquest Incorporated June CCIS EDA 



Forecast Data Base Introduction 

Non-U.S.-Based Companies 

Analyzing the C/̂ D/CAM market on a worldwide basis is as important as 
understanding each region individually. Because non-U.S.-based companies typically are 
strong in their respective regions, particularly in the Far East, Dataquest now includes 
all companies, regardless of region, in its market share analysis. Only companies with 
total revenue of at least $15 million are shown. All other companies are consolidated 
into "Other Companies." 

Regional Market Share 

Now included in our market share reports are shares of regional companies at a 
consolidated level. For example, our tables now indicate the impact of all Far East-
based companies not only on the Far East region, but also on the world, as presented in 
the worldwide tables. 

Pricing 

Average price per seat (APPS) data are now reported in Appendix A for each of the 
applications binders. In this way, clients can more easily view and understand 
Dataquest's trends and forecasts for the APPS for each of the applications, regions, and 
platforms. All pricing data is shown in the form of APPS, reflecting the cost to access a 
CAD/CAM system rather than the average selling price itself. The difference between 
the two is most readily seen in the host-dependent platform, where the APPS is 
calculated by dividing the average selling price by the average number of workstations 
per system. 

Segment Name Changes 

We have changed the name of several segments in order to better reflect the 
contents of a given segment. The following list indicates the new segment name and its 
corresponding previous name. 

New Old 

Facilities Design (FD) Architectural, Engineering, and 
Construction (AEG) 

Electronic Design Electronic CAD/CAM (EGAD) 
Automation (EDA) 

Electronic GAE (EGAE) Electronic Design Automation (EDA) 

IG Layout Integrated Circuit GAD/GAM 

PCB Layout Printed Circuit Board CAD/CAM 

Technical Workstation Standalone Workstation 

GCIS EDA © 1987 Dataquest Incorporated June 



Appendix A Forecasts 



Appendix A—-Forecast 

INTRODUCTION 

Appendix A is Dataquest's ten-year CAD/CAM market window. The tables 
contained in this section represent our estimates for the years 1982 through 1986, and 
our forecasts for 1987 through 1991. Each table is a consolidation of all the companies 
contained in our data base model for each applicable segment. 

Please refer to "Introduction to the Service" for a complete list of companies, 
forecasting methodologies, and caveats. Forecasting terms and definitions can be found 
in the glossary behind the Appendix G tab. 

Appendix A is structured as follows: 

• Application 

— Region 

• Platform 

CCIS EDA © 1987 Dataquest Incorporated June A-1 



o n 
tjn 
m o 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-1 

History and Forecast 

Electronic Design Autonati(xi 

Uorldwide 

All Platforms 

Millions of Dollars/Actual Units 

vo 
OQ 

-1 

D 
M 
r* V "g 
(» 

3 
o 
o 
•3 
o 
-I 
t» 
rf 
» 
a 

r 

UIIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
==SS 

1,190 

2.708 

3,762 

9,722 

1 

285.2 

125.3 

NA 
NA 
NA 
NA 
45 
384 
NA 

1983 
SSSB 

2,834 

4,545 

6,596 

14,266 

170.0 

106.0 

NA 
NA 
NA 
NA 
65 
547 
42% 

1984 
SESZS 

12,922 

14,893 

19,518 

29,160 

73.0 

63.3 

NA 
NA 
NA 
NA 
105 

1,048 

92% 

1985 

==== 

22,885 

24,915 

42,403 

54,074 

57.3 

52.6 

485 
308 
469 
196 
168 

1,569 

50% 

1986 

==== 

34,686 

35,653 

77.089 

89,727 

40.9 

39.8 

592 
355 
506 
187 
211 

1,851 

18% 

1987 
ssss 

42,800 

43,750 

119,200 

132,150 

33.4 

32.7 

603 
374 
639 
204 
292 

2,112 

14% 

1988 

==== 

47.650 

48,350 

165,300 

178,150 

29.3 

28.9 

595 
376 
764 
218 
358 

2,312 

9% 

1989 

===== 

51,350 

51,900 

212,550 

225,150 

26.6 

26.3 

582 
374 
856 
232 
422 

2,466 

7% 

1990 
ssxs 

54,450 

54,900 

259,900 

272,050 

24.5 

24.3 

570 
368 
916 
249 
482 

2,585 

5% 

1991 

==== 

57.350 

57,700 

306,050 

317.600 

22.9 

22.8 

558 
361 
951 
268 
537 

2,674 

3% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

132% 

90% 
113% 

74% 

-38% 

-25% 

NA 
NA 
NA 
NA 
47% 
48% 

===== 

11% 
10% 
32% 
29% 

-11% 

-11% 

-1% 
0% 
13% 
7% 
21% 
8% 

Dataquest 

June 1987 
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TABLE lAJHBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM; 

UNITS: 

A.1-2 

History and Forecast 

Electronic Design Automation 

Wortc^ide 

Technical Workstation 

Millions of Dollars/Actual Units 

vo 
00 

O 
to 

•g 
a 'a 

3 
o o 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorlcstatfon shipnents 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

=E=S! 

104 
104 
104 
104 

61.6 

61.6 

NA 
NA 
NA 
NA 
0 
6 
NA 

1983 

===s 

2,007 

2,007 

2,111 

2,111 

65.9 

65.9 

NA 
NA 
NA 
NA 
10 
142 

2123% 

1984 
==== 

5,909 

5,996 

8,020 

8,107 

58.3 

57.5 

NA 
NA 
NA 
NA 
26 
371 
160% 

1985 

==== 

8,720 

8,720 

16,740 

16,827 

66.8 

66.8 

131 
131 
289 
88 
73 
671 
81% 

1986 

==== 

12,691 

12,691 

29,430 

29,517 

52.1 

52.1 

188 
187 
273 
90 
101 
838 
25% 

1987 
==== 

16,650 

16,650 

45,900 

46,000 

42.3 

42.3 

211 
211 
358 
106 
148 

1,035 

23% 

1988 
s=== 

20,250 

20,250 

65,800 

65,850 

35.8 

35.8 

226 
226 
457 
119 
195 

1,224 

18% 

1989 
==== 

23,900 

23,900 

88,000 

88,100 

31.1 

31.1 

238 
238 
534 
134 
242 

1,386 

13% 

1990 
==== 

27,450 

27,450 

112,450 

112,550 

27.5 

27.5 

245 
245 
588 
149 
289 

1,516 

9% 

1991 

==== 

30,850 

30,850 

138,350 

138,400 

24.8 

24.8 

250 
250 
622 
166 
333 

1,621 

7% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

232% 

232% 

310% 

310% 

•4% 

-4% 

NA 
NA 
NA 
NA 
NA 

238% 

===== 

19% 
19% 
36% 
36% 

-14% 

-14% 

6% 
6% 
18% 
13% 
27% 
14% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATIOM: 

REGION: 

PLATFORM: 

UNITS: 

A.1-3 

History and Forecast 

Electronic Design Automation 

Worldwide 

Host-Dependent 

Millions of Dollars/Actual Uiits 

vo 
00 

O 
rt 

c 

o 

o 

UNIT SHiraEI4T DATA 

CEHJ Shiptnents 

Uorkstation Shipments 

CPU Installed Base 

Uorkstation Installed Base 

^PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

JtEVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
=sz= 

1,086 

2,604 

3.658 

9,618 

306.6 

127.8 

NA 
NA 
NA 
NA 
45 
378 
NA 

1983 
==3= 

828 
2,538 

4,485 

12,156 

422.3 

137.7 

NA 
NA 
NA 
NA 
55 
404 
7% 

1984 
asss 

1,240 

3,125 

5,726 

15,281 

433.7 

172.1 

NA 
NA 
NA 
NA 
77 
615 
52% 

1985 
==s= 

1,681 

3,711 

7,407 

18,991 

347.6 

157.4 

300 
123 
103 
103 
92 
712 
16% 

1986 

==== 

2,458 

3,425 

9,865 

22,416 

239.5 

171.9 

344 
107 
111 
84 
89 
736 
3% 

1987 
ssss 

2,650 

3,550 

12,050 

24,900 

202.2 

149.5 

318 
89 
125 
83 
122 
737 
0% 

1988 
£S=£ 

2,750 

3,450 

14,250 

27,050 

176.6 

141.6 

294 
75 
133 
82 
133 
717 
-3% 

1989 
ss=s 

2,800 

3,300 

16,300 

28,800 

161.1 

134.6 

272 
64 
138 
82 
143 
699 
-3% 

1990 
ssss 

2,800 

3,200 

18,200 

30,250 

150.7 

130.8 

257 
55 
142 
83 
151 
688 
-1% 

1991 
s=== 

2,800 

3,100 

19,900 

31,350 

143.5 

128.7 

245 
48 
143 
86 
157 
679 
-1% 

Source: 

CAGR CAGR 

82-86 86-91 
==s=s 

23% 
7% 
28% 
24% 

-6% 
8% 

NA 
NA 
NA 
NA 
19% 
18% 

z==== 

3% 
-2% 
15% 
7% 

-10% 

-6% 

-7% 
-15% 

5% 
0% 
12% 
-2% 

Dataquest 

June 1987 

> 

•73 

2ij 

R-
> 

fO 

n 
g 
f^ 

CM 

a 
& 



n 
o 
i-i 

CA 

W 
d 
> 

TABLE NUMBER: 

TITLE: 

APPLICATIOM: 

REGION: 

PLATFORH: 

UNITS: 

A.1-4 

History and Forecast 

Electronic Design Automation 

Worldwide 

Personal Conputer 

Millions of Dollars/Actual Units 

so 
oa 
-~i 

O 
ta 
ft 
iu 

A 

» 
>—I 
3 
o 
O 

UI4IT SHIPHEKT DATA 
CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Uorkstation Irtstalled Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

>82 
.__ 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

_»_ 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 
=.»S 

5,772 

5,772 

5,772 

5,772 

10.5 

10.5 

NA 
NA 
NA 
NA 
2 
62 
NA 

1985 

-=— 

12,484 

12,484 

18,256 

18,256 

11.6 

11.6 

54 
54 
77 
5 
4 

186 
199% 

1986 

=E=a 

19,538 

19,538 

37,794 

37,794 

8.7 
8.7 

60 
60 
122 
13 
20 
276 
49% 

1987 
S=== 

23,500 

23,500 

61,200 

61,200 

8.1 
8.1 

73 
73 
155 
15 
22 
339 
23% 

1988 
S=== 

24,650 

24,650 

85,250 

85.250 

7.5 
7.5 

75 
75 
175 
16 
30 
370 
9% 

1989 

====: 

24,700 

24,700 

108,250 

108,250 

7.0 
7.0 

72 
72 
184 
16 
36 
382 
3% 

1990 

==== 

24,250 

24,250 

129,250 

129,250 

6.6 
6.6 

67 
67 
187 
16 
42 
380 
-0% 

1991 

==== 

23,750 

23,750 

147,800 

147,800 

6.2 
6.2 

63 
63 
185 
16 
47 
374 
-1% 

Source: 

CAGR CAGR 

82-86 86-91 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

S5==S 

4% 
4% 
31% 
31% 

-7% 
-7% 

1% 
1% 
9% 
5% 
18% 
6% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-5 
History and Forecast 
Electronic Design Automation 
North America 
All Platforms 
Millions of Dollars/Actual Units 

VO 
CO 

-) 
O 
w 
r* 
P> 

a 
CA 3 
n 
o 

-a 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1^2 
=»= 

635 
1,537 

2,014 

5.938 

PRICING DATA (Thousancte of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software llevenue 

Peripheral Revenue 

Service Revenue 

Total Revenite 

Increase over Prior Year 

307.0 

126.8 

HA 
NA 
NA 
NA 
25 
220 
NA 

1983 
ssas 

1,832 

2,790 

3,846 

8,728 

154.9 

101.7 

NA 
NA 
NA 
NA 
38 
322 
46% 

1984 
ss== 

9,435 

10,639 

13,281 

19,367 

62.2 

55.2 

NA 
NA 
NA 
NA 
67 
654 
103% 

1985 
=SS3 

15,493 

16,597 

28,774 

35,964 

48.4 

45.2 

266 
175 
284 
121 
100 
913 
40% 

1986 

==== 

20,134 

20,377 

48,908 

56,340 

33.4 

33.0 

301 
168 
254 
90 
110 
924 
1% 

1987 
=s=s 

22,650 

22,750 

71,150 

78,350 

25.7 

25.6 

254 
145 
332 
86 
136 
954 
3% 

1988 
=s== 

24,150 

24,100 

94,400 

101,100 

22.1 

22.1 

235 
135 
395 
87 
157 

1,009 

6% 

1989 
=sss 

25,250 

25,150 

117,350 

123,550 

19.7 

19.8 

218 
128 
439 
88 
176 

1,050 

4% 

1990 
==== 

26,100 

25,950 

139,550 

145.200 

18.2 

18.3 

206 
123 
468 
92 
194 

1,084 

3% 

1991 
sa=s 

26,900 

26,750 

160,450 

165,500 

17.1 

17.2 

198 
120 
485 
98 
210 

1,111 

2% 

Source 

CAGR CAGR 

82-86 86-91 
===== 

13 A 

91% 
122% 

76% 

-43% 

-29% 

NA 
NA 
NA 
NA 
44% 
43% 

===== 

6% 
6% 
27% 
24% 

-13% 

-12% 

-8% 
-7% 
14% 
2% 
14% 
4% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-6 

History and Forecast 

Electronic Design Automation 

North America 

Technical Workstation 

Millions of Dollars/Actual Units 

vo 
00 
•~j 

d 
(u 

s 
•g 
(D 

O 

o 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVEMUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
==== 

104 
10A 
104 
104 

61.6 

61.6 

NA 
NA 
NA 
NA 
0 
6 
NA 

1983 
==== 

1,372 

1,372 

1.476 

1.476 

63.6 

63.6 

NA 
NA 
NA 
NA 
7 
94 

1369% 

1984 

s=== 

4.232 

4.232 

5,708 

5,708 

59.1 

59.1 

NA 
NA 
NA 
NA 
19 
269 
186% 

1985 

==== 

5,746 

5.746 

11.454 

11,454 

62.3 

62.3 

78 
78 
184 
56 
43 
414 
53% 

1986 

===a 

6,784 

6,784 

18,238 

18,238 

46.2 

46.2 

92 
91 
138 
41 
53 
415 
0% 

1987 
==== 

7,900 

7,900 

26,000 

26,000 

37.0 

37.0 

87 
87 
180 
44 
70 
468 
13% 

1988 

=s== 

9,000 

9,000 

34,800 

34,800 

31.0 

31.0 

87 
87 
229 
46 
86 
534 
14% 

1989 

==== 

10,150 

10,150 

44,050 

44,050 

26.8 

26.8 

86 
86 
265 
49 
101 
588 
10% 

1990 

==== 

11,250 

11,250 

53,800 

53,800 

23.9 

23.9 

86 
86 
290 
53 
116 
631 
7% 

1991 

==== 

12,300 

12,300 

63,750 

63,750 

21.7 

21.7 

86 
86 
306 
58 
129 
665 
5% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

184% 

184% 

264% 

264% 

-7% 
•7% 

NA 
NA 
NA 
NA 
NA 
184% 

===== 

13% 
13% 
28% 
28% 

•14% 

-14% 

-1% 
-1% 
17% 
7% 
19% 
10% 

Dataquest 

June 1987 
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a ô  
R-
> 

o 
2 rt 
to 
fji 
i-t-
en 

CB 
O. 

c* 
3 



o 
n 
>-< 
Vi 

W 
d 
> 

TABLE NUHBER: 

TITLE: 

APPLICATl(»l: 

REGION: 

PLATFORM: 

UNITS: 

A.1-7 

History and Forecast 

Electronic Design Automation 

North America 

Host-Dependent 

Nit I ions of Dollars/Actual Units 

@ 

vO 
GO 

o 
IB 

n> 
•g o 

3 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation installed Base 

1982 

==== 

531 
1,433 

1,910 

5,834 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

UorkstBtion Revenue 

Software Revenue 

peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

355.0 

131.5 

NA 
NA 
NA 
NA 
25 
214 
HA 

1983 
==== 

460 
1,418 

2,3TO 

7,253 

427.2 

138.5 

NA 
NA 
NA 
NA 
31 
228 
7% 

1984 
s=== 

708 
1,911 
3,078 

9,164 

413.4 

153.2 

NA 
NA 
NA 
NA 
47 
340 
49% 

1985 

==== 

879 
1,983 

3,957 

11,147 

336.8 

149.3 

149 
58 
55 
63 
54 
374 
10% 

1986 
r=== 

1.276 

1,519 

5,233 

12,665 

222.0 

186.5 

179 
46 
52 
47 
47 
370 
• 1 % 

1987 
ssss 

1,300 

1,400 

6,300 

13,450 

177.6 

162.9 

143 
33 
68 
37 
57 
338 
-9% 

1988 
ssns 

1,300 

1,300 

7,300 

14,050 

151,1 

154.1 

127 
26 
73 
36 
59 
322 
-5% 

1989 
=£S= 

1,300 

1,200 

8,250 

14,450 

134.6 

143.6 

112 
21 
76 
35 
61 
305 
-5% 

. 1990 
==ss 

1,300 

1,150 

9,100 

14,750 

123.6 

136.5 

101 
18 
78 
35 
62 
294 
-4% 

1991 
SSSS 

1,300 

1,150 

9,850 

14,900 

115.7 

131.6 

93 
15 
79 
35 
64 
286 
-3% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

25% 
1% 
29% 
21% 

-11% 

9% 

NA 
NA 
NA 
NA 
17% 
15% 

Z===3 

0% 
-5% 
13% 
3% 

-12% 

•7% 

-12% 

-20% 

9% 
-6% 
6% 
-5% 

Dataquest 

June 1987 

^ 
^ 

a 

> 

^ 

o 
n 

s 

a 
O. 

c* 
3 a 



n 
o 
t^ 

CO 
m 
d 
> 

TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-8 

History and Forecast 

Electr(»i1c Design Automation 

North America 

Personal Computer 

Millions of Dollars/Actual Units 

vO 
00 
•«j 

O 
tt 
r* PI 

n 

0 
o 
o 

UNIT SHIPMENT DATA 

CPU Shiptnents 

Worlcstation shipments 

CPU Installed Base 

Worlcstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
asxs 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

==== 

4,495 

4.495 

4,495 

4,495 

9.7 
9.7 

NA 
NA 
NA 
NA 
0 
44 
NA 

1985 

==== 

8,868 

8,868 

13,363 

13,363 

10.8 

10.8 

39 
39 
44 
2 
2 

125 
183% 

1986 
==== 

12,074 

12,074 

25,437 

25,437 

6.2 
6.2 

31 
31 
64 
3 
9 

138 
11% 

1987 

==» 

13,450 

13,450 

38,850 

38,850 

4.7 
4.7 

25 
25 
84 
5 
10 
148 
7% 

1988 

==== 

13,800 

13,800 

52,250 

52,250 

3.9 
3.9 

22 
22 
93 
5 
12 
153 
3% 

1989 

==== 

13.800 

13,800 

65,050 

65,050 

3.6 
3.6 

20 
20 
98 
5 
14 
157 
3% 

1990 
==== 

13,550 

13,550 

76,650 

76,650 

3.4 
3.4 

19 
19 
100 
5 
16 
160 
2% 

1991 

==== 

13,300 

13,300 

86,850 

86,850 

3.3 
3.3 

19 
19 
100 
5 
17 
160 
0% 

Source; 

CAGR CAGR 

82-86 86-91 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

2% 
2% 
28% 
28% 

-12% 

-12% 

-9% 
-9% 
9% 

12% 1 
13% 
3% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-9 

History aixi Forecast 

Electronic Design Automation 

Europe 

All Platforms 

Millions of Dollars/Actual Units 

vo 
oo 
-J 

I 
9 n 
o 

•a 
o 
•1 
ID 
rt A 

a 

UMIT SHIPMENT DATA 

CPU Shiptnents 

Workstation SIiipments 
CPU Installed Base 

UorIcstatjon Installed Base 

1982 
=»= 

31 
58 
49 
91 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

525.4 

284.7 

NA 
NA 
NA 
NA 
2 
18 
NA 

1983 
sss= 

788 
1.329 

837 
1,420 

165.0 

97.8 

NA 
NA 
NA 
NA 
19 
149 
721% 

1984 
ssss 

2,140 

2,499 

2,976 

3,918 

84.4 

72.3 

NA 
NA 
NA 
NA 
23 
203 
37% 

1985 
==== 

4,514 

4,913 

7,490 

8,832 

66.9 

61.5 

115 
68 
110 
41 
44 
365 
79% 

1986 
==== 

7,633 

7,819 

15,124 

16,650 

43.6 

42.6 

131 
84 
136 
40 
56 
447 
22% 

1987 
S=3S 

9,200 

9,350 

24,200 

25,800 

32.7 

32.2 

114 
82 
170 
44 
68 
478 
7% 

1988 

==== 

10,400 

10,500 

34,300 

35,900 

26.9 

26.7 

107 
78 
211 
45 
83 
524 
10% 

1989 
s=== 

11,450 

11,550 

44,950 

46,500 

22.9 

22.8 

101 
74 
242 
46 
98 
560 
7% 

1990 
=s=s 

12,350 

12,400 

55,800 

57,250 

20.0 

19.9 

95 
70 
259 
48 
111 
582 
4% 

1991 
X==3 

13,150 

13,200 

66,550 

67,900 

17.7 

17.7 

90 
66 
267 
49 
122 
594 
2% 

Source 

CAGR CAGR 

82-86 86-91 
s==== 

295% 

241% 

320% 

268% 

-46% 

-38% 

NA 
NA 
NA 
NA 
139% 

123% 

===== 

11% 
11% 
34% 
32% 

-16% 

-16% 

-7% 
-5% 
14% 
4% 
17% 
6% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-10 

History and Forecast 

Electronic Design Automation 

Europe 

Technical Workstation 

Millions of Dollars/Actual Units 

vo 
00 
-~i 

O 
r* 

13 
O 
O 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorlcstation Shipments 

CPU Installed Base 

Uorkstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
r==s 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
==== 

525 
525 
525 
525 

69.9 

69.9 

NA 
NA 
NA 
NA 
3 
39 
NA 

1984 
===s 

1,187 

1,274 

1,712 

1,799 

52.9 

49.3 

NA 
NA 
NA 
NA 
6 
68 
74% 

1985 

==== 

1,673 

1,673 

3,385 

3,472 

77.6 

77.6 

30 
30 
62 
19 
18 
150 
120% 

1986 
sssa 

3,535 

3,535 

6,921 

7,008 

56.0 

56.0 

55 
55 
84 
26 
31 
250 
66% 

1987 
==== 

4,900 

4,900 

11,750 

11,850 

41.9 

41.9 

61 
61 
107 
31 
44 
303 
21% 

1988 
==== 

6,000 

6,000 

17,650 

17,750 

33.3 

33.3 

61 
61 
138 
33 
58 
351 
16% 

1989 
===r 

7,050 

7,050 

24,250 

24,350 

27.2 

27,2 

60 
60 
163 
35 
71 
389 
11% 

1990 

==== 

8,050 

8,050 

31,500 

31,550 

22,7 

22,7 

58 
58 
178 
36 
83 
413 
6% 

1991 
==== 

8,950 

8,950 

39,050 

39,100 

19.3 

19.3 

55 
55 
187 
38 
93 
428 
3% 

Source: 

CAGR CAGR 

82-86 86-91 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

20% 
20% 
41% 
41% 

-19% 

-19% 

0% 
0% 
17% 
8% 
25% 
11% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-11 

History and Forecast 

Electronic Design Automati(Hi 

Europe 

Host-Dependent 

Millions of Dollars/Actual Units 

@ 

VO 
00 

o 
ei 
r+ 
l» 

-g 
a 

8 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

WorIcstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 

==== 

31 
58 
49 
91 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

525.4 

284.7 

NA 
NA 
NA 
NA 
2 
18 
NA 

1983 
=s=s 

263 
8M 
312 
895 

354.7 

116.0 

NA 
NA 
NA 
NA 
16 
109 
504% 

1984 
==== 

301 
573 
613 

1,468 

365.3 

192.1 

NA 
NA 
NA 
NA 
17 
127 
16% 

1985 
==== 

403 
802 

1,016 

2,270 

345.8 

173.7 

75 
29 
24 
21 
25 
172 
36% 

1986 
=r== 

467 
653 

1,483 

2,922 

223.1 

159.8 

67 
19 
21 
12 
19 
138 
•20% 

1987 

==== . 

400 
550 

1,850 

3,350 

174.1 

130.5 

45 
12 
27 
12 
20 
115 
-17% 

1983 
ssss 

400 
500 

2,200 

3,700 

146.1 

120.0 

38 
9 
30 
10 
20 
107 
• 6 % 

1989 
==s= 

400 
500 

2,500 

3,950 

129.0 

111.5 

33 
7 
32 
10 
21 
103 
-4% 

1990 
ssss 

400 
450 

2,750 

4,200 

117.3 

106.1 

30 
6 
33 
10 
21 
100 
-3% 

1991 
s=== 

400 
450 

3,000 

4,350 

108.9 

102.5 

28 
5 
34 
10 
21 
98 
-2% 

Source. 

CAGR CAGR 

82-86 86-91 
===== 

97% 
83% 
135% 

138% 

-19% 

-13% 

NA 
NA 
NA 
NA 
82% 
66% 

E==== 

-3% 
-7% 
15% 
8% 

-13% 

-8% 

-16% 

-25% 

10% 
-4% 
2% 
-7% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFOiM: 

UNITS: 

A.1-12 

History and Forecast 

Electronic Design Autoination 

Europe 

Personal Computer 

Millions of Dollars/Actual Units 

1982 1983 1984 1985 1986 1987 1988 1989 

CAGR CAGR 

1990 1991 82-86 86-91 

© 
i-» 
vO 
00 
-a 

a 
•g 
A 

o 

I 

UNIT SHIPHENT DATA 

CPU Shipments 

Workstation ShipunentS; 

CPU Installed Base 

Workstation Installed &as« 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior V*aî  

PRICIHG DATA (Thousands of Dollars) 

Average SysteIn Price .0 

Average Price per Seat .0 

NA 

NA 

NA 

NA 

0 

0 

NA 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

651 
651 
651 
651 

11.8 

11.8 

NA 
NA 
NA 
NA 
0 
8 
NA 

2.438 

2,438 

3,089 

3,089 

13.6 

13.6 

9 
9 
23 
2 
1 

42 
km 

3,631 

3,631 

6,720 

6,720 

8.5 
8.5 

10 
10 
31 
3 
6 
59 
40% 

3,900 

3,900 

10,600 

10,600 

5.8 
5.8 

9 
9 
37 
2 
5 
61 
2% 

4,000 

4.000 

14.500 

14,500 

4.6 
4.6 

7 
7 
43 
2 
5 
65 
8% 

4,000 

4,000 

18,200 

18,200 

4.2 
4.2 

7 
7 
47 
2 
6 
68 
5% 

3,900 

3,900 

21,550 

21,550 

4.0 
4.0 

7 
7 
47 
2 
7 
69 
1% 

3,800 

3,800 

24,450 

24,450 

3.9 
3.9 

6 
6 
46 
2 
8 
68 
-1% 

Source: 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1% 
1% 

29% 
29% 

-14% 

-14% 

-8% 
-8% 
8% 

-10% 

4% 
3% 

Dataquest 

June 1987 
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TABLE NUHBER: 

TITLE: 

APPLICATIOM: 

REGION: 

PLATFORH: 

UNITS: 

A.1-13 

History and Forecast 

Electronic Design Automation 

Far East 

All Platforms 

Millions of Dollars/Actual Units 

vo 
oo 

d 
w 

•g 
a 
'a 
o 
o 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipments 

CPU Installed 8ase 

Uorkstatjon Irtstalled Base 

1982 
==== 

18 
34 
29 
54 

PKICltIG DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

liEV̂ HUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

525.9 

284.9 

NA 
NA 
NA 
NA 
1 
11 
NA 

1983 
=s=s 

204 
383 
233 
436 

313.2 

167.D 

NA 
NA 
NA 
NA 
7 
71 

564% 

1984 
S£S= 

1,194 

1,567 

1,426 

2,004 

135.8 

103,4 

NA 
NA 
NA 
NA 
14 
176 
149% 

1985 
==ss 

2,530 

3,032 

3,957 

5,036 

95.4 

79.6 

96 
61 
73 
30 
22 
271 
54% 

1986 
==s= 

6,017 

6,595 

9,973 

11,631 

60.2 

54.9 

126 
92 
112 
52 
39 
420 
55% 

1987 
=S=S 

9,650 

10,350 

19,500 

21,800 

50.7 

47.1 

207 
135 
123 
65 
71 
602 
43% 

1988 
ssss 

11,450 

12,150 

30,750 

33,600 

45.9 

43.3 

225 
150 
141 
76 
99 
690 
15% 

1989 
SE=S 

12,700 

13,300 

42,650 

45,950 

42.7 

40.7 

235 
156 
153 
86 
125 
755 
9% 

1990 
===s 

13,750 

14,350 

55,050 

58,700 

39.8 

38.2 

239 
157 
161 
96 
151 
805 
7% 

1991 
s=ss 

14,800 

15,300 

67,450 

71,350 

37.3 

36.1 

241 
156 
167 
106 
175 
845 
5% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

326% 

274% 

332% 

284% 

-42% 

-34% 

NA 
NA 
NA 
NA 
150% 

151% 

===== 

20% 
18% 
47% 
44% 

-9% 
-8% 

14% 
11% 
8% 
15% 
35% 
15% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-14 

History and Forecast 
Electronic Design Automation 
Far East 
Technical Workstation 

Millions of Dollars/Actual Units 

vo 
00 
•«a 

O 
lu 
r* 
tu 

Xi 
C 
(» 
o 
rt 

o 
•3 
o S o. 

I 

UNIT SHIPMENT DATA 

CPU Shipments 

WorIcstation Shipments 

CPU Installed Base 

Uorkstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

VtorIcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
==== 

110 
110 
110 
110 

75.4 

75.4 

NA 
NA 
NA 
NA 
1 
9 
NA 

1984 
==s= 

460 
460 
570 
570 

63.9 

63.9 

NA 
NA 
NA 
NA 
1 
31 

245% 

1985 
s==s 

1,125 

1,125 

1.695 

1,695 

78.2 

78,2 

21 
21 
41 
12 
10 
100 
222% 

1986 
sss= 

1,860 

1,860 

3,555 

3,555 

71.5 

71.5 

35 
34 
49 
22 
15 
155 
55% 

1987 

==== 

3.050 

3.050 

6,550 

6.550 

60.5 

60.5 

56 
56 
64 
28 
30 
234 
51% 

1988 
===== 

4.100 

4,100 

10,600 

10,600 

52.7 

52.7 

69 
69 
80 
36 
45 
298 
27% 

1989 

==== 

5.250 

5,250 

15,600 

15,600 

46.2 

46.2 

79 
79 
92 
44 
61 
354 
19% 

1990 

==== 

6,350 

6,350 

21,450 

21,450 

40.8 

40.8 

86 
86 
102 
51 

n 
403 
14% 

1991 

==== 

7,500 

7,500 

28,000 

28,000 

36.7 

36.7 

92 
92 
109 
60 
93 
446 
11% 

Source 

CAGR CAGR 

82-86 86-91 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

32% 
32% 
51% 
51% 

•12% 

•12% 

22% 
22% 
18% 
22% 
44% 
24% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-15 
History and Forecast 

Electronic Design Automation 

Far East 

Host-Dependent 

Mitlions of Dollars/Actual Units 

>o 
OO 
~j 

O 
u> 
f+ 
le 
A 
» 
•—< 
3 n o 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 
s==s 

18 

34 

29 

54 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

525.9 

284.9 

NA 

NA 

NA 

NA 

1 

11 

NA 

1983 
3==S 

94 

273 

123 

326 

590.9 

203.9 

NA 

NA 

NA 

NA 

6 

62 

480% 

1984 
==== 

205 

579 

328 

906 

606.5 

215.1 

NA 

NA 

NA 

NA 

11 

136 

120% 

1985 
==== 

373 

875 

702 

1,781 

372.6 

158.9 

70 

35 

22 

18 

11 

154 

13% 

1986 
ssas 

531 

1,109 

1,233 

2.890 

313.7 

150.2 

72 

38 

38 

22 

19 

189 

23% 

1987 
rss= 

700 

1,450 

1,900 

4,200 

280.8 

139.7 

111 

40 

28 

29 

33 

242 

28% 

1988 
=s== 

800 

1,450 

2,600 

5,450 

253.9 

135.6 

111 

36 

27 

31 

42 

247 

2% 

1989 
sr=s 

800 

1,450 

3,250 

6.550 

235.8 

133.4 

111 

32 

27 

33 

49 

252 

2% 

1990 
ssssa 

850 

1.450 

3,«0 

7,600 

221.9 

133.7 

112 

29 

27 

35 

55 

258 

2% 

1991 
SSSS 

900 

1,400 

4,600 

8,500 

212.4 

134.8 

112 

27 

27 

37 

60 

262 

1% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

132% 

139% 

156% 

171% 

-12% 

-15% 

NA 

NA 

NA 

NA 

110% 

105% 

===== 

11% 

5% 

30% 

24% 

-8% 

-2% 

9% 

-7% 

-6% 

10% 

26% 

7% 

Dataquest 

June 1987 
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TABLE NIMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

ONITS: 

A.1-16 

History and Forecast 

Electronic Design Automation 

Far East 

Personal CooIputer 

Millions of Dollars/Actual Units 

@ 

VO 
00 

--J 

O 
p, 

I 
P n 
o 

•a 
o 
-I S 
n 
P-

IMIT SHIPMENT DATA 

CPU Shipments 

bforkstation Shipments 

CPU Installed Base 

Workstation Installed Base 

|I>RICING DATA (Thousands of Dollars) 

Average SysteIn Price 
Average Price per Seat 

REVENUE DATA 
CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==3= 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
HA 
NA 
0 
0 
NA 

1983 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 
==== 

528 
528 
528 
528 

15.2 

15.2 

NA 
NA 
NA 
NA 
1 
9 
NA 

1985 

s=== 

1,032 

1,032 

1,560 

1.560 

14.0 

14.0 

5 
5 
9 
1 
0 
17 
93% 

1986 

=SS= 

3,626 

3,626 

5.186 

5,186 

17,2 

17.2 

19 
19 
25 
7 
5 
76 

335% 

1987 

==== 

5,900 

5.900 

11.050 

11,050 

17.5 

17.5 

40 
40 
31 
8 
8 

126 
67% 

1988 
==== 

6,600 

6.600 

17.500 

17,500 

17.1 

17.1 

45 
45 
34 
10 
12 
146 
16% 

1989 

B=== 

6,650 

6,650 

23,800 

23,800 

16.2 

16.2 

45 
45 
33 
10 
16 
149 
2% 

1990 

=s== 

6,550 

6,550 

29,650 

29,650 

14.8 

14.8 

41 
41 
32 
10 
19 
143 
-4% 

1991 

==== 

6.400 

6,400 

34,850 

34,850 

13.8 

13.8 

38 
38 
31 
10 
22 
138 
-4% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

12% 
12% 
46% 
46% 

-4% 
-4% 

14% 
14% 
4% 
6% 
36% 
13% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.1-17 
History and Forecast 
Electronic Design Autonation 
Rest of World 
All Platforms 
Millions of Dollars/Actual Units 

xo 
00 
'-I 

O 
i» 
i-f 

|U 

•g 
a 
en 3 o o 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 
Bssa 

505 
1,080 

1,671 

3,639 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

23A.3 

109.7 

NA 
NA 
NA 
NA 
17 
136 
NA 

1^3 
=SBS 

10 
42 

1,681 

3,682 

387.7 

95,3 

NA 
NA 
NA 
NA 
1 
5 

-96X 
1 

1984 
ssss 

153 
189 

1,834 

3,871 

89.4 

72.3 

NA 
NA 
NA 
NA 
1 
15 

202% 

1985 

==== 

347 
373 

2,181 

4,243 

50.2 

46.8 

8 
5 
3 
3 
3 
20 
36% 

1986 
==== 

902 
863 

3,084 

5,106 

57.4 

60.0 

34 
12 
4 
4 
7 
61 

200% 

1987 
SS=3 

1,350 

1,300 

4,300 

6,200 

42.3 

44.0 

27 
12 
13 
9 
16 
78 
28% 

1988 
sesss 

1,650 

1,600 

5,850 

7,550 

36.2 

37.6 

28 
14 
17 
10 
19 
88 
14% 

1989 
rs== 

1,950 

1,900 

7.600 

9,150 

32.3 

33.4 

29 
16 
23 
12 
23 
101 
14% 

1990 

==== 

2,250 

2,200 

9,550 

10,900 

29.6 

30.5 

29 
18 
27 
13 
26 
114 
12% 

1991 
ss== 

2,500 

2,450 

11,600 

12,800 

27.5 

28.2 

29 
19 
31 
15 
30 
124 
9% 

Source: 

CAGR CAGR 

82-86 86-91 
===== 

16% 
•5% 

17% 
9% 

-30% 

-14% 

HA 
NA 
NA 
NA 
-20% 

-18% 

===== 

23% 
23% 
30% 
20% 

-14% 

-14% 

-3% 
10% 
51% 
28% 
34% 
15% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGIOH: 

PLATFORM: 

UNITS: 

A. 1-18 

History and Forecast 

ElectriHiic Design Automation 

Rest of World 

Technical UorIcstation 
Millions of Dollars/Actual Units 

o 
00 
- 1 

I 
o 
o 
•3 
Q 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation ttevenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

===s 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
ss=s 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

T984 
==== 

29 
29 
29 
29 

72.3 

72.3 

NA 
NA 
NA 
NA 
0 
2 
NA 

1985 
==== 

175 
175 
205 
205 

38.7 

38.7 

2 
2 
1 
1 
1 
8 

269% 

1986 

===s 

512 
512 
717 
717 

31.6 

31.6 

7 
7 
2 
1 
2 
19 

138% 

1987 
==== 

850 
850 

1,550 

1,550 

28.8 

28.8 

8 
8 
7 
4 
4 
30 
58% 

1988 
==== 

1,150 

1.150 

2,700 

2,700 

27.1 

27.1 

10 
10 
9 
5 
7 
41 
39% 

1989 
==== 

1,450 

1,450 

4,100 

4,100 

25.8 

25.8 

12 
12 
13 
7 
10 
55 
32% 

1990 

==== 

1,750 

1,750 

5,700 

5,700 

24.8 

24.8 

15 
15 
17 
9 
13 
68 
25% 

1991 

ss== 

2,050 

2,050 

7,500 

7,500 

24.1 

24.1 

17 
17 
20 
11 
17 
81 
19% 

Source: 

CAGR CAGR 

82-86 86-91 

S3=== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

32% 
32% 
60% 
60% 

-5% 
-5% 

20% 
20% 
59% 

61% 1 
48% 
34% 

Dataquest 

June 1987 
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TABLE NIWBER 

Tine: 
APPLICATION: 

REGION: 

PLATFCKH: 

UNITS: 

A.1-19 

History and Forecast 

Electronic Design Automation 

Rest of World 

Host-Dependent 

Millions of Dollars/Actual Units 

vo 
00 
.«i 

O 
o> 
S •g n 
» 
t-H 
3 
n 
o 

•a 
o 
l-t 
<D 

a 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Irtstalled Base 

Workstation Installed Base 

1982 
S==S 

SOS 
1,080 

1,671 

3,639 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

234.3 

109.7 

NA 
NA 
NA 
NA 
17 
136 
NA 

1983 
==s= 

10 
42 

1.681 

3,682 

387.7 

95.3 

NA 
NA 
NA 
NA 
1 
S 

-96% 

1984 
3 C X = = 

2S 
62 

1,707 

3,743 

415.2 

171.2 

NA 
NA 
NA 
NA 
1 
12 

138% 

1985 

==== 

26 
51 

1,732 

3,794 

377.5 

190.1 

5 
2 
1 
2 
2 
11 
-3% 

1986 
===s 

183 
144 

1,916 

3.939 

187.9 

238.8 

26 
4 
1 
3 
4 
39 
246% 

1987 
==ss 

200 
150 

2,050 

3,900 

141.3 

185.6 

19 
5 
3 
5 
12 
43 
10% 

1988 

==== 

250 
150 

2,150 

3.900 

118.5 

160.8 

17 
4 
3 
5 
12 
41 
-5% 

1989 
sass 

250 
150 

2.300 

3.800 

104.S 

144.0 

16 
3 
3 
5 
12 
39 
-4% 

1990 
« = s 

250 
150 

2,400 

3.750 

95.8 

133.3 

14 
3 
3 
5 
13 
37 
-6% 

1991 

==== 

200 
150 

2,450 

3,650 

89.9 

124.8 

12 
2 
3 
4 
13 
34 
-8% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

-22% 

-40% 

3% 
2% 

-5% 
21% 

NA . 

NA 
NA 
NA 
-29% 

-27% 

===== 

2% 
1% 
5% 
-2% 

-14% 

-12% 

-15% 

-15% 

36% 
5% 
23% 
-3% 

Dataquest 

June 1987 
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TABLE fJUHBER 

TITLE: 

APPLICATION; 

REGION: 

PLATFORM: 

UNITS: 

A.1-20 

History and Forecast 

Electronic Design Automation 

Rest of World 

Personal Conputer 

Millions of Dollars/Actual Units 

1982 1983 1984 1985 1986 1987 1988 1989 

CAGR CAGR 

1990 1991 82-86 86-91 

VO 
oo 
-J 

a 
ta 

ja c 
a 
a> 

O 

•a 
o 
rt 
a 
O. 

UNIT SHIPMEHT DATA 

CPU Shipments 

Uorkstation SIiipments 
CPU Installed Base 

Uorkstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average Systeni Price 

Average Price per Seat 

REVEHUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

98 
98 
98 
98 

10.2 

10.2 

NA 
NA 
NA 
NA 
0 
1 
NA 

146 
146 
244 
244 

6.1 
6.1 

0 
0 
0 
0 
0 
1 
-4% 

207 
207 
451 
451 

5.5 
5.5 

1 
1 
1 
0 
0 
3 

164X 

250 
250 
700 
700 

4.4 
4.4 

0 
0 
3 
0 
0 
5 
79% 

250 
250 
950 
950 

3.9 
3.9 

0 
0 
5 
0 
0 
6 
35% 

250 
250 

1,200 

1,200 

3.7 
3.7 

0 
0 
6 
0 
0 
7 
20% 

250 
250 

1,450 

1,450 

3.6 
3.6 

0 
0 
7 
0 
0 
8 
10% 

250 
250 

1,650 

1,650 

3.6 
3.6 

0 
0 
7 
0 
0 
9 
5% 

Source: 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

4% 
4% 
30% 
30% 

-8% 
-8% 

•5% 

-5% 
42% 
NA 
13% 
28% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGICM: 

PLATFORM: 

UNITS: 

A.2-1 

History and Forecast 

Electronic CAE 

Worldwide 

All Platforms 

Millions of Dollars/Actual Units 

VO 
00 

O 
p 

g 
» 
I—t 

O 

UNIT SHIPMENT DATA 

CPU Shipments 

UorIcstation Shipments 

CPU Installed Base 

WorIcstation Installed Base 

1^2 
==== 

293 
363 
332 
441 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVEKUe DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

185.6 

150.1 

NA 
NA 
NA 
NA 
5 
59 
NA 

1983 
asss 

1,490 

1,600 

1,822 

2,040 

91.7 

85.4 

NA 
NA 
NA 
NA 
11 
148 
150% 

1984 
ssss 

9.372 

9,234 

11,194 

11,274 

43.7 

44.4 

NA 
NA 
NA 
NA 
32 
442 
199% 

1985 
s=== 

16,414 

16,133 

27,608 

27,407 

41.6 

42.3 

283 
135 
240 
117 
67 
808 
83% 

1986 
===3 

22,935 

22,567 

50,543 

49,974 

30.3 

30.8 

315 
164 
243 
98 
100 
919 
14% 

1987 
SE2S 

28,050 

27,600 

78,500 

77,500 

25.2 

25.6 

320 
182 
300 
107 
126 

1.036 

13% 

1988 

=»= 

31,050 

30,500 

109,000 

107,400 

22.4 

22.8 

314 
189 
350 
115 
159 

1,127 

9% 

1989 

=== 

33.300 

32.700 

140,000 

137,«J0 

20.4 

20.8 

301 
192 
387 
123 
191 

1,195 

6% 

1990 
ssss 

35,400 

34,800 

171,150 

168,450 

18.9 

19.2 

291 
194 
409 
134 
222 

1,249 

5% 

1991 

==== 

37,450 

36,800 

201,700 

198,500 

17.7 

18.0 

281 
195 
420 
147 
251 

1,294 

4% 

Source. 

CAGR CAGR 

82-86 86-91 
===== 

197% 

181% 

251% 

226% 

-36% 

-33% 

NA 
NA 
NA 
NA 
114% 

99% 

===== 

10% 
10% 
32% 
32% 

-10% 

-10% 

-2% 
4% 
12% 
8% 
20% 
7% 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-2 

History and Forecast 

Electronic CAE 

Worlduide 

Technical Workstation 

Millions of Dollars/Actual Units 

vo 
OS 

a 
f> 
r* 

I 
>-t 
3 
o 
o 

UNIT SHIPMENT DATA 

CPU Shipnents 

Worlcstation Shipments 

CPU Installed Base 

Workstatic»i Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

104 
104 
104 
104 

61.6 

61.6 

NA 
NA 
NA 
NA 
0 
6 
NA 

1983 
==== 

1,389 

1,389 

1,493 

1,493 

61.0 

61.0 

NA 
NA 
NA 
NA 
6 
90 

1309% 

1984 

S=£= 

4,193 

4,193 

5,686 

5.686 

52.3 

52.3 

• NA 

NA 
NA 
NA 
14 
233 
158% 

1985 
==== 

5,438 

5,438 

11,124 

11,124 

59.2 

59.2 

72 
72 
168 
48 
31 
364 
56% 

1986 

==== 

7,450 

7,450 

18,574 

18,574 

42.3 

42.3 

94 
94 
123 
44 
49 
404 
11% 

1987 
==== 

9,850 

9,850 

28,400 

28,400 

33.5 

33.5 

105 
105 
152 
51 
66 
478 
18% 

1988 
==== 

11,900 

11,900 

40,300 

40,300 

28.2 

28.2 

111 
111 
184 
57 
85 
548 
15% 

1989 
s=s= 

14,050 

14,050 

53,550 

53,550 

24,7 

24.7 

118 
118 
211 
65 
105 
617 
13% 

1990 
==== 

16,300 

16,300 

68,250 

68,250 

22.3 

22.3 

125 
125 
228 
74 
126 
679 
10% 

1991 

ss== 

18,500 

18,500 

84,000 

84,000 

20.5 

20.5 

131 
131 
237 
85 
146 
730 
8% 

Source-

CAGR CAGR 

82-86 86-91 
===== 

191% 

191% 

266% 

266% 

-9% 
-9% 

NA 
NA 
NA 
NA 
NA 
182% 

:==== . 

20% 
20% 
35% 
35% 

-13% 

•13% 

7% 
7% 
14% 
14% 
25% 
13% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-3 

History arxl Forecast 

Electronic CAE 

Worldwide 

Host-Dependent 

Millions of Dollars/Actual Units 

vo 
00 
-vl 

O 
61 

u 
a 
D 
o o 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipnents 

CPU Installed Base 

Workstation Installed Base 

1982 

==== 

189 
259 
228 
337 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Reveiuie 

Total Revenue 

Increase over Prior Year 

253.7 

185.7 

NA 
NA 
NA 
NA 
5 
53 
NA 

1983 
==s= 

100 
210 
328 
547 

517.4 

246.4 

NA 
NA 
NA 
NA 
6 
58 
9% 

1984 
ssss 

405 
267 
734 
814 

354.2 

536.8 

NA 
NA 
NA 
NA 
18 
161 
180% 

1985 
BSSS 

820 
539 

1,554 

1,353 

310.5 

472.7 

166 
18 
25 
66 
33 
307 
90% 

1986 

==== 

1,157 

789 
2,711 

2,142 

215.8 

316.3 

175 
24 
37 
45 
35 
316 
3% 

1987 
S3SS 

1.350 

900 
4,(K)0 

2,950 

170.2 

258.7 

159 
21 
47 
45 
41 
312 
-1% 

1988 
E==S 

1,500 

900 
5,350 

3,750 

144.2 

232.4 

144 
19 
53 
47 
48 
311 
-0% 

1989 
ssss 

1,500 

950 
6,650 

4,500 

128.4 

209.9 

126 
18 
56 
46 
54 
300 
-3% 

1990 
» S 3 

1,500 

900 
7,900 

5,200 

118.5 

197.1 

113 
16 
58 
47 
59 
294 
-2% 

1991 

==== 

1,500 

900 
9,000 

5,850 

111.8 

188.9 

101 
15 
59 
49 
64 
287 
-2% 

Source: 

CAGR CAGR 

82-86 86-91 
SSS3S 

57% 
32% 
86% 
59% 

-4% 
14% 

NA 
NA 
NA 
NA 
65% 
56% 

5% 
3% 
27% 
22% 

-12% 

-10% 

-10% 

-9% 
10% 
2% 
13% 
-2% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-4 

History and Forecast 

Electronic CAE 

Worldwide 

Personal Computer 

Millions of Dollars/Actual Units 

00 

n 

9 
o 
o 

UNIT SHIPHEUT DATA 

CPU Stiipments 

Workstation Shipments 

CPU Insta l led Base 

Worlcstation Insta l led Base 

1982 

PRICItIG DATA (Thousands of Dollars) 

Average System Price .0 

Average Price per Seat .0 

REVENUE DATA 

CPU Revemte 

Worlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prlcir Year 

NA 

NA 

NA 

NA 

0 

0 

NA 

m 
;=s 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

~~~~ 

4,774 

4,774 

4,774 

4,774 

9.7 
9.7 

NA 
NA 
NA 
NA 
1 
47 
NA 

1985 

==== 

10,156 

10,156 

14,930 

14,930 

10.5 

10.5 

45 
45 
47 
2 
3 

136 
189% 

1986 

•"""*"'• 

14,327 

14,327 

29,258 

29,258 

9.1 
9.1 

46 
46 
83 
9 
16 
199 
46% 

1987 

~~"*~ 

16,900 

16,900 

46,150 

46,150 

8.8 
8.8 

57 
57 
102 
11 
20 
246 
24% 

1988 
=S=S 

17,700 

17,700 

63,350 

63,350 

8.3 
8.3 

59 
59 
113 
12 
26 
269 
9% 

1989 

S=== 

17,750 

17,750 

79,800 

79,800 

7.7 
7.7 

57 
57 
120 
12 
32 
277 
3% 

1990 

==== 

17,600 

17,600 

95,050 

95,050 

7.1 
7.1 

53 
53 
122 
12 
37 
277 
-0% 

1991 
==== 

17,400 

17,400 

108,650 

108,650 

6.7 
6.7 

49 
49 
124 
13 
41 
276 
• 0 % 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

4% 
4% 
30% 
30% 

-6% 
-6% 

2% 
2% 
8% 
8% 
21% 
7% 

Dataquest 

June 1987 
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TABLE NIAWER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORH: 

UNITS: 

A.2-5 
History and Forecast 
Electronic CAE 
North America 
All Platfoms 
Millions of Dollars/Actual Units 

@ 

VO 
00 

O 
0> 
r* to 

n 
S 
l-H 
3 o o 

IMIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 
==ss 

225 
262 
246 
304 

fRICIMG DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

KEVEKUE DATA 

CPU Revemie 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

157.5 

134.9 

NA 
NA 
NA 
HA 
3 
38 
NA 

1983 
ssss 

1,167 

1,232 

1,413 

1,536 

81.7 

77.4 

NA 
NA 
NA 
NA 
8 

104 
170% 

1984 
==ss 

7,143 

7,079 

8,556 

8,615 

39.0 

39.4 

NA 
NA 
NA 
NA 
21 
300 
189% 

1985 
ss=s 

11,948 

11,749 

20,504 

20,364 

35.9 

36.5 

167 
87 
160 
76 
41 
511 
71% 

1986 
s==s 

14,516 

14,288 

35,020 

34,652 

25.0 

25.4 

169 
85 
134 
56 
54 
500 
-2% 

1987 
BSSfi 

15,700 

15,400 

50,650 

50,000 

20.0 

20.4 

151 
74 
167 
50 
65 
506 
1% 

1988 
sasr 

16,400 

16,050 

66,650 

65,700 

17.2 

17.6 

137 
67 
192 
50 
76 
523 
3% 

1989 
assa 

16,850 

16,500 

82,100 

80,800 

15.2 

15.5 

123 
63 
209 
50 
86 
532 
2% 

1990 
SS3= 

17,250 

16,900 

96,850 

95,250 

14.0 

14.3 

113 
61 
219 
51 
95 
539 
1% 

1991 
ssss 

17,650 

17,300 

110,550 

108,700 

13.1 

13.3 

106 
59 
224 
54 
103 
546 
1% 

Source: 

82-86 86-91 

===== : 

184% 

172% 

246% 

227% 

-37% 

-34% 

NA 
NA 
NA 
NA 
106% 

90% 

===== 

4% 
4% 
26% 
26% 

-12% 

-12% 

-9% 
-7% 
11% 
-1% 
14% 
2% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-6 

History and Forecast 

Electronic CAE 

North America 

Teclinical Uoftestation 

Millions of Do llars/Actual Units 

vo 
QO 

-J 
O 
to 
r* 
P> 

•s 
n 
h-i 
3 n O 

UNIT SHIPMENT DATA 

CPU Shtpoients 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Perif^eral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

104 
104 
104 
104 

61.6 

61.6 

NA 
NA 
NA 
NA 
0 
6 
NA 

1963 
ssss 

1,112 

1,112 

1,216 

1,216 

60.3 

60.3 

NA 
NA 
NA 
NA 
5 
72 

1028% 

1984 
z==s 

3,174 

3,174 

4,390 

4,390 

52.0 

52.0 

NA 
NA 
NA 
NA 
11 
176 
144% 

1985 

==== 

3,639 

3.639 

8.030 

8,030 

56.5 

56.5 

45 
45 
112 
31 
20 
234 
33% 

1986 
s=== 

4,047 

4,047 

12,076 

12,076 

39.8 

39.8 

49 
49 
66 
22 
27 
213 
-9% 

1987 
s=ss 

4,500 

4.500 

16.550 

16.550 

30.4 

30.4 

43 
43 
75 
21 
33 
215 
1% 

1988 
ss== 

4.950 

4.950 

21,500 

21,500 

24.6 

24.6 

40 
40 
88 
21 
38 
227 
5% 

1989 

==== 

5,400 

5.400 

26,450 

26,450 

20,9 

20.9 

38 
38 
98 
21 
43 
239 
5% 

1990 

==== 

5,900 

5,900 

31,550 

31,550 

18.4 

18.4 

37 
37 
103 
22 
47 
248 
4% 

1991 
===s 

6,400 

6,400 

36,700 

36,700 

16.6 

16.6 

37 
37 
106 
24 
52 
255 
3% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

150X 

150% 

228% 

228% 

-10% 

-10% 

NA 
NA 
NA 
NA 
NA 
140% 

===== 

10% 
10% 
25% 
25% 

-16% 

-16% 

-6% 
-6% 
10% 
2% 
14% 
4% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-7 
History and Forecast 
Electronic CAE 
North America 
Host-D^>endent 
Mill ions of Dollars/Actual Units 

vo 
00 

d 
v> 
r* 
0> 

•g 
M 

3 
n 
O 
•3 o 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shi points 

CPU Installed Base 

Workstation Installed Base 

1982 
==== 

121 
158 
142 
200 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation l̂ evenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

240.2 

183.1 

NA 
NA 

NA 

NA 
3 
32 
NA 

1983 
ss=s 

55 
119 
196 
320 

517.0 

236.8 

NA 
NA 

NA 

NA 
3 
32 
-2% 

1984 
ss== 

222 
158 
418 
478 

350.2 

491.5 

NA 
NA 

NA 

HA 
10 
88 
178% 

1985 

==::= 

443 
244 
862 
722 

319.7 

580.4 

88 
8 

17 

44 
19 
175 
100% 

1986 
5S=3 

639 
411 

1,501 

1,133 

218.6 

340.2 

96 
12 

24 

31 
20 
183 
4% 

1987 
==== 

750 
500 

2,200 

1,600 

170.2 

265.9 

89 
12 

34 

25 
23 
183 
-0% 

1988 
=SS = 

850 
500 

3,000 

2.000 

143.8 

239.7 

81 
11 

38 

26 
27 
184 
1% 

1989 

==== 

850 
500 

3,700 

2,450 

128.2 

213.7 

70 
10 

41 

26 
31 
177 
-4% 

1990 
ssss 

850 
500 

4,400 

2,800 

118.5 

197.5 

62 
9 

42 

26 
34 

\n 
-3% 

1991 
ss=s 

800 
500 

5,000 

3,150 

112.2 

187.0 

55 
6 

43 

27 
37 
170 
-2% 

Source 

CAGR CAGR 

82-86 86-91 
===== 

52% 
27% 
80% 
54% 

-2% 
17% 

NA 
NA 

NA 

NA 
60% 
55% 

===== 

5% 
4% 
27% 
23% 

-12% 

-11% 

-10% 

-6% 

12% 

-3% 
13% 
-1% 

Dataquest 

June 1987 

> 

13 
fD 

a 
R* 
> 

^ 
o 
n 

a 

a 
I 



o 
\ J 
1—1 
M 
w 
a 
> 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-8 

History and forecast 

Electronic CAE 

North America 

Personal Conputer 

Mi l l ions of Dollars/Actual Units 

@ 

vo 
00 
-J 

O 
o 
r* 
to 
(0 

3 
o o 
•a 
o 
r* 
n 

a. 

IMIT SHIPMENT DATA 

CPU Shipnents 

Workstation SItipnients 

CPU Installed Base 

Workstation Installed Base 

t>KICING DATA (Thousands of Dollars) 

Average Systeai Price 

Average Price per Seat 

REVEI4UE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

==== 

3,747 

3,747 

3,747 

3,747 

9.6 
9.6 

NA 
NA 
NA 
NA 
0 
36 
NA 

1985 

==== 

7,866 

7,866 

11,613 

11,613 

10.4 

10.4 

3S 
35 
31 
1 
2 

102 
182% 

1986 
s=ss 

9,830 

9,830 

21,442 

21.442 

6.3 
6.3 

25 
25 
44 
3 
7 

104 
2% 

1987 

==== 

10,450 

10,450 

31,900 

31,900 

4.7 
4.7 

19 
19 
58 
4 
9 

108 
4% 

1988 
==== 

10,600 

10,600 

42,150 

42.150 

3.8 
3.8 

16 
16 
66 
3 
11 
112 
3% 

1989 
ssss 

10,600 

10,600 

51.950 

51.950 

3.4 
3.4 

15 
15 
71 
3 
12 
116 
4% 

1990 

==== 

10,500 

10,500 

60.900 

60.900 

3.2 
3.2 

14 
14 
73 
3 
14 
119 
3% 

1991 
==== 

10,400 

10,400 

68.850 

68.850 

3.2 
3.2 

14 
14 
75 
4 
15 
121 
2% 

Source: 

CAGR CAGR 

82-86 86-91 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

1% 
1% 

26% 
26% 

-13% 

-13% 

-11% 

-11% 

11% 
6% 
16% 
3% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-9 

History and Forecast 

Electronic CAE 

Europe 

All Platforms 

Millions of Dollars/Actual Units 

vo 
oo 
-4 
O 
e> 
*•» 

C 
A 

a 
o 
o 

UNIT SHIPMENT DATA 

CPU Shipnents 

Workstation Shipments 

cni Installed Base 

UorIcstation Installed Base 

1982 
ssss 

19 
38 
30 
59 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

530.4 

265.2 

NA 
NA 
NA 
NA 
1 
11 
NA 

1983 
SSSS 

244 
272 
274 
331 

113.9 

102.4 

NA 
NA 
NA 
NA 
2 
30 
166X 

1^4 
SSSS 

1,313 

1,261 

1,587 

1,592 

56.0 

58.3 

NA 
NA 
NA 
NA 
6 
80 
169% 

1985 

==== 

2,978 

2,922 

4,565 

4,514 

51.5 

52.5 

69 
28 
52 
24 
16 
183 
129% 

1986 
==== 

4,358 

4,277 

8,923 

8,791 

33.9 

34.5 

64 
34 
62 
20 
25 
204 
12% 

1987 
s==s 

5,300 

5,200 

14,200 

14,000 

24.0 

24.4 

54 
34 
74 
20 
28 
209 
2% 

1988 
s=== 

5,850 

5,800 

19,950 

19,650 

19.0 

19.3 

48 
31 
90 
19 
34 
222 
6% 

1989 
SSSS 

6,400 

6,300 

25,950 

25,550 

15.9 

16.1 

43 
29 
104 
19 
40 
235 
6% 

1990 
==== 

6,850 

6,750 

32,000 

31,550 

14.0 

14.2 

40 
28 
112 
20 
45 
245 
4% 

1991 
SSSS 

7,250 

7,150 

37,950 

37,450 

12.7 

12.9 

38 
27 
117 
21 
50 
252 
3% 

Source. 

CAGR CAGR 

82-86 86-91 

===== 

289% 

225% 

316% 

249% 

•50% 

-40% 

NA 
NA 
NA 
NA 
122% 

107% 

===== 

11% 
11% 
34% 
34% 

-18% 

-18% 

-10% 

-4% 
14% 
1% 
15% 
4% 

Dataquest 

June 1987 
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TABLE MIMBER: 

TITLE: 

APPLICATION: 

REGIOH: 

PLATFORH: 

UNITS: 

A.2-10 

History and Forecast 

Electronic CAE 

Europe 

Technical Workstation 

Millions of Dollars/Actual Units 

© 

00 
-J 

a 

I 
» 
HH 
3 
o 
o 

UNIT SHIPHEHT DATA 

CPU Stii|XIient3 

Uorkstation Shipments 

CE>U Installed Base 

Uorkstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average SysteIii Price 
Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revalue 

Peripheral Revefiue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

=3== 

217 
217 
217 
217 

62.9 

62.9 

NA 
NA 
NA 
NA 
0 
14 
NA 

1984 

==== 

614 
614 
831 
831 

48.fr 

48.6 

NA 
NA 
NA 
NA 
2 
32 
126% 

1985 

==== 

1,059 

1,059 

1.890 

1,890 

66.4 

66.4 

16 
16 
35 
11 
7 
79 
150% 

1986 

==== 

1,930 

1,930 

3,819 

3,819 

41.2 

41.2 

23 
23 
34 
11 
13 
106 
34% 

1987 

r=== 

2,700 

2,700 

6,500 

6,500 

28.7 

28.7 

25 
25 
45 
12 
17 
123 
16% 

1988 

r=== 

3,250 

3,250 

9,750 

9,750 

21.7 

21.7 

23 
23 
58 
12 
22 
138 
13% 

1989 

==== 

3,750 

3,750 

13,350 

13,350 

17.5 

17.5 

22 
22 
69 
12 
26 
153 
10% 

1990 

==== 

4,250 

4,250 

17,150 

17,150 

14.8 

14.8 

22 
22 
77 
13 
31 
163 
7% 

1991 

==== 

4,700 

4,700 

21,150 

21,150 

12.9 

12.9 

21 
21 
81 
14 
34 
170 
4% 

Source 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

19% 
19% 
41% 
41% 

-21% 

-21% 

-2% 
-2% 
19% 
4% 
21% 
10% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFaW: 

IMITS: 

A.2-11 

History and Forecast 

ElectroIiTC CAE 

Europe 

Host-Dependerit 
Millions of Dotlars/Actuat ttoiits 

>o 
oo 

O 
e> 
r* 
V 

<a 

8 o 

UNIT SHIPMENT DATA 

CPU Shipnents 

Uorkstation Stiiptnents 

CPU Installed Base 

Worlcstation Installed Base 

1982 
=szs 

19 
38 
30 
59 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

530.4 

265.2 

NA 
NA 
NA 
NA 
1 
11 
NA 

1983 
xsss 

27 
55 
57 
1U 

517.3 

258.7 

NA 
NA 
NA 
NA 
2 
16 
41% 

1984 
= r = 

108 
56 
165 
170 

349.0 

670.8 

NA 
NA 
NA 
NA 
5 
42 
169% 

1985 
s=ss 

226 
171 
392 
341 

291.4 

386.9 

46 
5 
6 
13 
9 
79 
88% 

1986 
ssss 

231 
149 
623 
490 

197.0 

304.9 

35 
5 
8 
6 
7 
60 
-25% 

1987 
sssx 

200 
150 
800 
600 

152.3 

238.0 

23 
3 
10 
7 
7 
50 
-17% 

1988 
r s = 

250 
150 

1.000 

750 

128.1 

213.5 

19 
3 
11 
6 
8 
47 
-5% 

1989 
==S=! 

200 
150 

1,200 

800 

113.9 

189.8 

16 
2 
12 
6 
8 
45 
-5% 

1990 
ss=a 

200 
150 

1,400 

900 

105,1 

175.2 

14 
2 
12 
6 
9 
44 
-3% 

1991 
rs=s 

200 
150 

1,550 

1,000 

99.3 

165.5 

13 
2 
13 
6 
9 
43 
-2% 

Source: 

CAGR CAGR 

82-86 86-91 
SS3S& 

86% 
41% 
114% 

70% 

-22% 

4% 

NA 
NA 
NA 
NA 
62% 
52% 

===== 

-3% 
0% 
20% 
15% 

-13% 

-12% 

-18% 

-15% 

10% 
1% 
5% 
-6% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-12 

History and |R>recast 

Electronic CJlE 

Europe 

Personal Cafif0er 

Millions of Dollars/Actual Units 

\o 
CO 

->! 
d 
to 

gr 
•g 
a 
» 
»—< 
3 
o 

o 

UKIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipments 

CPU Installed Base 

WorIcstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Priw tiiir 

1W2 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
HA 
0 
0 
NA 

1983 

S==3 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 
==== 

591 
591 
591 
591 

10.2 

10.2 

NA 
NA 
NA 
NA 
0 
6 

NA. 

1985 

==== 

1,693 

1,693 

2.284 

2,284 

10.1 

10.1 

7 
7 
11 
0 
1 
24 
303% 

1986 

==s= 

2,197 

2,197 

4,481 

4,481 

10.3 

10.3 

6 
6 
20 
3 
5 
39 
60% 

1987 
==== 

2,350 

2,350 

6,850 

6,850 

6.7 
6.7 

6 
6 
19 
1 
4 
36 
-7% 

1988 
=s== 

2,400 

2.400 

9,200 

9,200 

5.0 
5.0 

5 
5 
21 
1 
5 
37 
1% 

1989 

==11= 

2,400 

2.400 

11,400 

11,400 

4.4 
4.4 

4 
4 
22 
1 
6 
38 
3% 

1990 
==== 

2,400 

2.400 

13.450 

13,450 

4.1 
4.1 

4 
4 
23 
1 
6 
39 
2% 

1991 

==== 

2,350 

2,350 

15,250 

15,250 

4.0 
4.0 

4 
4 
24 
1 
7 
39 
2% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

1% 
1% 
28% 
28% 

-17% 

-17% 

-8% 
-8% 
3% 

-17% 1 
7% 
0% 

Oataquest 

June 1987 
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TABLE NUHBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-13 
History and Forecast 
Electronic CAE 
Far East 
All Platforas 
Millions of Dollars/Actual (Aiits 

© 
vO 
oo 
-J 

O 
u 
S 

I 
en 

3 o O 

MiT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipments 

CPU Irtstalted Base 

Uorkstation Installed Base 

1982 
SS=S 

T1 
22 
18 
35 

PRICING DATA (Thousands of Dollars) 

Average Systeoi Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total ReveIuie 

Increase over Prior Year 

531.2 

265.6 

NA 
NA 
NA 
NA 
1 
7 
NA 

1983 
s=== 

76 
92 
94 
127 

162.1 

134.0 

NA 
HA 
NA 
NA 
1 
13 
ion 

1984 
S3SS 

802. 

784 
896 
911 

65.3 

66.9 

NA 
NA 
NA 
HA 
4 
57 

330% 

1985 
=ss= 

1,294 

1,274 

2,190 

2,184 

71.4 

72.5 

43 
18 
28 
15 
9 

105 
84% 

1986 
ss== 

3.544 

3,534 

5,734 

5.719 

44.3 

44.4 

62 
39 
46 
19 
17 
184 
76% 

1987 
ssss 

6,300 

6,250 

12,000 

11,950 

37.4 

37.7 

99 
68 
54 
32 
28 
282 
53% 

1988 
sa=s 

7,750 

7,700 

19,700 

19,550 

34.4 

34.7 

112 
83 
60 
39 
41 
335 
19% 

1%9 
S3SS 

8,750 

8.650 

28.000 

27,800 

32.1 

32.4 

117 
90 
61 
46 
54 
369 
10% 

1990 
=sss 

9,750 

9,650 

36,900 

36,550 

29.5 

29.9 

119 
93 
61 
53 
68 
394 
7% 

1991 
ESZ= 

10,700 

10,550 

46,100 

45,650 

27.3 

27.7 

118 
95 
59 
60 
81 
414 
5% 

Source: 

CAGR CAGR 

82-86 86-91 
s=s=s 

322% 

254% 

325% 

257% 

-46% 

-36% 

NA 
NA 
NA 
NA 
129% 

130% 

===== 

25% 
24% 
52% 
52% 

-9% 
-9% 

14% 
19% 
5% 
25% 
37% 
18% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-14 

History and Forecast 

Electronic CAE 

Far East 

Technical Workstation 

Millions of Dollars/Actual Units 

vo 
00 
•~j 

a 
V I •g 
(P 

» 
5* 
o 
o 

iltllT SHIPMENT DATA 

CPU Shipments 

Workstation Shtpm^ts 

CPU Iristalled Base 

Workstation Installed Base 

M I CINQ DATA <Thousands of Dollars) 

Average SystenI Price 
Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

==== 

60 
60 
60 
60 

67.3 

67.3 

NA 
NA 
NA 
NA 
0 
4 
NA 

1984 

==== 

388 
388 
448 
448 

60.1 

60.1 

NA 
NA 
NA 
NA 
1 
24 

505% 

1985 

==== 

630 
630 

1,078 

1,078 

68.2 

68.2 

10 
10 
21 
7 
4 
48 
95% 

1986 

==== 

1,150 

1,150 

2.228 

2,228 

57.1 

57.1 

18 
18 
22 
10 
7 
76 
60% 

1987 

==== 

2,050 

2,050 

4,300 

4,300 

48.7 

48.7 

32 
32 
28 
16 
14 
121 
60% 

1988 

s=== 

2,900 

2,900 

7,200 

7,200 

42.3 

42.3 

41 
41 
32 
21 
21 
155 
28% 

1989 

x=== 

3,850 

3,850 

10,900 

10,900 

37.3 

37.3 

49 
49 
34 
27 
29 
187 
21% 

1990 

==== 

4,800 

4,800 

15,350 

15,350 

33.3 

33.3 

55 
55 
34 
33 
39 
216 
15% 

1991 

==== 

5,800 

5,800 

20,550 

20,550 

30.1 

30.1 

60 
60 
33 
39 
48 
241 
12% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

36% 
38% 
56% 
56% 

-12% 

-12% 

27% 
27% 
8% 
30% 
46% 
26% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-15 

History and Forecast 

Electronic CAE 

Far East 

Host-Dependent 

Millions of Ootlars/Actuat lAiits 

vo 
oo 

O o 
, - f 
tu •§ 
(B 

» 
l - H 

o 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

WorIcstation SIii promts 

CPU Installed Base 

Wor Ics ta t ion Installed Base 

PRICING DATA (Thousands of Dollars 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Softuare Revenue 

Peripheral ReveIrue 
Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
ssss 

11 
22 
18 
35 

) 
531.2 

265.6 

NA 
NA 
NA 
NA 
1 
7 
NA 

t9» 
ssas 

16 
32 
34 
67 

518.2 

259.1 

NA 
NA 
NA 
NA 
1 
9 
39% 

1984 
==a= 

67 
49 
101 
116 

376.1 

519.1 

NA 
NA
NA 
NA 
3 
28 

209% 

1985 
s=xs 

135 
115 
236 
231 

312.7 

367.5 

29 
4 
2 
8 
4 
47 
67% 

1986 

==== 

189 
180 
425 
410 

244.2 

257.2 

30 
7 
5 
6 
6 
53 
12% 

1987 

==== 

250 
200 
650 
600 

201.4 

251.8 

36 
5 
2 
10 
8 
61 
15% 

1988 
ss== 

300 
200 
950 
800 

173.2 

230.9 

34 
5 
3 
11 
10 
62 
2% 

1989 
S3=8 

300 
200 

1,200 

1,000 

153.7 

219.6 

31 
4 
3 
11 
11 
61 
-2% 

1990 

==== 

350 
200 

1,500 

1,150 

139.9 

216.9 

29 
4 
3 
12 
12 
61 
0% 

1991 
=ss= 

350 
200 

1,750 

1,300 

129.9 

216.5 

27 
4 
3 
13 
13 
60 
-2% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

103% 

68% 
122% 

85% 

-18% 

-1% 

NA 
NA 
NA 
NA 
75% 
69% 

===== 

13% 
2% 
33% 
26% 

-12% 

-3% 

-2% 
-9% 

-14% 

18% 1 
19% 
2% 

Dataquest 

June 1987 

> 
•CI 
•Q 
fD 

a 

> 

o 
fD 
O 

R-

n 

a 
9 
(» 



n o 
H-l 

Vi m 
d 
> 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-16 

History and Forecast 

Electronic CAE 

Far East 

Personal Coinputer 
Hill ions of Dollars/Actual Units 

\o 
00 
'J 
O 
B 

I 
3 o o 

•i 
o 
5 
?i 
a. 

IMIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 
Uorkstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

RÊ /ENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
= = s 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 
s=s= 

347 
347 
347 
347 

10.6 

10.6 

NA 
NA 
NA 
NA 
0 
4 
NA 

1985 

==== 

529 
529 
876 
876 

13.7 

13.7 

4 
4 
5 
0 
0 
10 
142% 

1986 

===== 

2,204 

2.204 

3,081 

3,081 

20.5 

20.5 

15 
15 
18 
4 
4 
55 

461% 

1987 
=sss 

3,950 

3,950 

7.050 

7,050 

20.9 

20.9 

32 
32 
24 
6 
6 

100 
83% 

1988 

==== 

4,550 

4,550 

11,550 

11,550 

20.5 

20.5 

38 
38 
25 
8 
10 
118 
19% 

1989 

==== 

4,600 

4,600 

15,900 

15,900 

19.5 

19.5 

37 
37 
25 
8 
14 
121 
2% 

1990 
==== 

4,600 

4,600 

20,050 

20,050 

17.5 

17.5 

34 
34 
24 
8 
17 
117 
-3% 

1991 

==== 

4,550 

4,550 

23.800 

23.800 

16.1 

16.1 

31 
31 
24 
8 
19 
113 
-3% 

Source 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

16% 
16% 
51% 
51% 

-5% 
-5% 

17% 
17% 
5% 
18% 
39% 
16% 

Dataquest 

June 1987 
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TABLE NIWBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.2-17 
History and Forecast 
Electronic CAE 
Rest of World 
All Platfoms 
Millions of Dollars/Actual Units 

vO 
00 

> j 

O 
to 
r* 
A) 
X> 
c 
A 9 n o 

UNIT SHIPMENT DATA 

CPU Shipments 

WorIcstation Shipments 

CPU Installed Base 

Uorkstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uortestation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
S3Z= 

39 
40 
39 
42 

77.7 

74.8 

NA 
NA 
NA 
NA 
0 
3 
NA 

1983 
=SS3 

2 
4 
41 
46 

521.5 

260.8 

NA 
HA 
NA 
NA 
0 
1 

-61% 

1984 
S=S= 

114 
110 
155 
156 

42.3 

43,7 

NA 
NA 
NA 
NA 
0 
5 

330% 

1985 
s=== 

194 
188 
350 
344 

42.3 

43.7 

5 
2 
0 
2 
1 
9 
78% 

1986 
s = » 

516 
469 
866 
813 

53.4 

58.9 

19 
6 
1 
2 
4 
32 
247% 

1987 
==== 

800 
750 

1,650 

1,550 

39.5 

42.7 

16 
6 
5 
6 
5 
39 
22% 

1988 
ssss 

1,050 

1,000 

2,700 

2,550 

33.5 

35.7 

17 
8 
8 
7 
8 
48 
22% 

1989 
s=== 

1,300 

1,250 

3.«0 

3,750 

30.1 

31.8 

18 
10 
12 
8 
11 
59 
24% 

1990 
==== 

1,600 

1,500 

5,450 

5,150 

27.7 

28.9 

18 
12 
17 
10 
14 
71 
20% 

1991 
s=s= 

1,850 

1,800 

7,050 

6,700 

26.0 

26.9 

19 
14 
20 
11 
17 
82 
15% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

91% 
85% 
117% 

110% 

-9% 
-6% 

NA 
NA 
NA 
NA 
159% 

79% 

===== 

29% 
31% 
52% 
52% 

-13% 

-15% 

-0% 
20% 
80% 
38% 
37% 
21% 

Dataquest 

June 1987 
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TABLE HUM8ER: 

TITLE: 

APPLICATION: 

REGICM: 

PLATFCKH; 

UNITS: 

A.2-18 
History and Forecast 
Electronic CAE 
Rest of World 
Technical WorIcstation 
Millions of Dollars/Actual Units 

"O 
OO 
.-4 

o 
u> 
rt 
<» 
en 

n 
o 

UIIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Uorkstation Installed Base 

i^lCJNG DATA (Thousands of Dollars) 

Average SysteIn Price 
Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior YlftHr 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

HA 
NA 
NA 
NA 
0 
0 
NA 

1983 
sass 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

==== 

17 
17 
17 
17 

62.2 

62.2 

NA 
NA 
NA 
NA 
0 
1 
NA 

1985 

===== 

110 
110 
127 
127 

28.8 

28.8 

1 
1 
0 
1 
0 
4 

232% 

1986 

==== 

323 
323 
450 
450 

27.2 

27.2 

4 
4 
1 
0 
1 
10 

187% 

1987 

===3 

600 
600 

1,050 

1,050 

26.0 

26.0 

5 
5 
4 
2 
2 
18 
80% 

1988 
==== 

800 
800 

1,850 

1,850 

25.1 

25.1 

7 
7 
6 
3 
4 
28 
50% 

1989 
s=ss 

1,050 

1,050 

2,900 

2,900 

24.4 

24.4 

9 
9 
10 
5 
6 
39 
42% 

1990 
==== 

1,350 

1,350 

4.150 

4,150 

23.8 

23.8 

11 
11 
14 
7 
9 
52 
33% 

1991 
==== 

1,650 

1,650 

5,600 

5,600 

23.4 

23.4 

13 
13 
17 
9 
12 
64 
24% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

39% 
39% 
66% 
66% 

-3% 
-3% 

27% 
27% 
103% 

87% 
59% 
45% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGICM: 

PLATFORM: 

UNITS: 

A.2-19 

History and Forecast 

Electronic CAE 

Rest of World 

Host-Dependent 

Hiltions of Dollars/Actual Units 

© 

<o 
00 

-J 

O 
» 
rt 
V 
<» 
HH 

o 
o 
o o 
S 
r» 
a 
O. 

UNIT SHIPMENT DATA 

CPU Shipnients 

Uorkstatlon Shipments 

CPU Installed Base 

UorIcstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average Systen Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Periptieral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

39 
40 
39 
42 

77.7 

74.8 

NA 
NA 
NA 
NA 
0 
3 
NA 

1983 
==== 

2 
4 
41 
46 

521.5 

260.8 

NA 
NA 
NA 
NA 
0 
1 

-61X 

1984 

S=5= 

8 
4 
49 
50 

352.1 

669.1 

NA 
NA 
NA 
NA 
0 
3 

158% 

1985 
==zs 

15 
9 
65 
59 

306.0 

509.7 

3 
0 
0 
1 
1 
5 
71% 

1986 

==== 

98 
50 
162 
109 

187.0 

367.2 

15 
2 
0 
2 
2 
21 

291% 

1987 
s=ss 

100 
50 
300 
150 

136.1 

272.2 

11 
1 
1 
3 
3 
19 
• 7 % 

1988 
ssss 

150 
50 
400 
200 

110.1 

220.2 

10 
1 
1 
3 
4 
18 
•5% 

1989 
=s== 

150 
50 
500 
3(M) 

95.5 

191.0 

9 
1 
1 
3 
4 
18 
-3% 

1990 
=a== 

150 
50 

650 
350 

86.6 

173.2 

7 
1 
1 
3 
5 
17 
-5% 

1991 

==== 

100 
50 
700 
400 

80.9 

161.8 

6 
1 
1 
3 
5 
15 
-9% 

Source: 

CAGR CAGR 

82-86 86-91 
===== 

26% 
6% 
43% 
27% 

25% 
49% 

NA 
NA 
NA 
NA 
132% 

61% 

===== 

0% 
0% 
34% 
30% 

-15% 

-15% 

•17% 

-10% 

43% 
9% 
17% 
-6% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE; 

APPLICATION: 

REGIOM: 

PLATFORM: 

UNITS: 

A.2-20 

History and Forecast 

Electronic CAE 

Rest of World 

Personal Computer 

Millions of Dollars/Actual Units 

~j 

g 
I 
I 

tWlT SHIPMENT DATA 

CPU Shifxnents 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average SysteIn Price 
Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Y(|w 

>82 

0 
0 
0 
0 

.0 

.0 

NA 
NA 

NA 

NA 
0 
0 
NA 

1983 

0 
0 
0 
0 

.0 

.0 

NA 
NA 

NA 

NA 
0 
0 
NA 

1984 

89 
89 
89 
89 

11.2 

11.2 

NA 
NA 

NA 

NA 
0 
1 

NA 

1985 

69 
69 
158 
158 

4.9 
4.9 

0 
0 

0 

0 
0 
0 

-66% 

1986 

96 
96 
254 
254 

5.4 
5.4 

0 
0 

0 

0 
0 
1 

179% 

1987 

100 
100 
350 
350 

4.3 
4.3 

0 
0 

1 

0 
0 
1 

39% 

1988 

100 
100 
450 
450 

3.9 
3.9 

0 
0 

1 

0 
0 
2 
28% 

1989 

100 
100 
550 
550 

3.7 
3.7 

0 
0 

1 

0 
0 
2 
18% 

1990 

100 
100 
650 
650 

3.6 
3.6 

0 
0 

2 

0 
0 
2 
9% 

1991 

100 
100 
750 
750 

3.6 
3.6 

0 
0 

2 

0 
0 
2 
5% 

Source: 

CAGR CAGR 

82-86 86-91 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 

1% 
1% 

24% 
24% 

-8% 
-8% 

-8% 
-8% 

34% 

NA 1 
26% 
19% 

Dataquest 

June 1987 
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TABLE NUHBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-3 

History and Forecast 

IC Layout 

Worldwicte 

Host-Dependent 

Mitlions of Ooltars/Actual Wilts 

@ 

VO 
CO 
-«) 

O 
r+ 
b> 

•g 
(» 

o 
o 
o 

o 
-• 
«-t 
A 
& 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorkstatton Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 
S==1C 

193 
669 
987 

3,337 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

464.2 

134.0 

NA 
NA 
NA 
NA 
13 
102 
NA 

19» 
SSSS 

202 
576 

1,190 

3,913 

553.5 

194.4 

NA 
NA 
NA 
NA 
14 
126 
23% 

1^4 
ssss 

322 
905 

1,512 

4,818 

500.2 

178.2 

NA 
NA 
NA 
NA 
21 
182 
44% 

1985 

==== 

268 
831 

1,780 

5,649 

374.0 

120.6 

42 
30 
32 
13 
20 
133 
-2A 

1986 
==== 

455 
657 

2,235 

6,306 

218.1 

151.1 

60 
21 
24 
10 
16 
131 
-1% 

1987 
ss=z 

400 
600 

2,550 

6,600 

195.5 

136.4 

51 
16 
28 
9 
21 
124 
• 5 % 

1988 
==== 

400 
550 

2,800 

6,750 

175.7 

129.4 

48 
12 
32 
8 
21 
122 
-2% 

1989 
ssss 

400 
550 

3,050 

6,900 

158.3 

121.9 

47 
9 
37 
8 
21 
121 
-1% 

1990 

==== 

450 
550 

3,300 

6,950 

142.6 

114.9 

45 
7 
41 
8 
20 
121 
-1% 

1991 
==s= 

450 
550 

3,500 

7,000 

128.5 

108.3 

44 
4 
44 
8 
20 
119 
-1% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

24% 
-0% 
23% 
17% 

-17% 

3% 

NA 
NA 
NA 
NA 
5% 
6% 

-0% 
-3% 
9% 
2% 

-10% 

-6% 

-6% 
-28% 

12% 
-6% 
4% 
-2% 

Oataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-4 

History and Forecast 

IC Layout 

Uorlcbiide 

Personal Conputer 

Millions of Dollars/Actual Units 

vo 
oo 
-4 

o 
r* 
t» 

A 
» 

3 
o 
o 

UtlT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Uoricstation Installed Base 

f>KICING DATA <Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uoricstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

=a=s 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
HA 
0 
0 
NA 

1983 

===== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

===s 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1985 

===== 

168 
168 
168 
168 

13.4 

13.4 

1 
1 
1 
0 
0 
2 
NA 

1986 

S==S 

257 
257 
424 
424 

5.3 
5.3 

1 
1 
0 
0 
0 
2 

-37% 

1987 
==== 

300 
300 
750 
750 

3.9 
3.9 

1 
1 
0 
0 
0 
1 
-7% 

1988 
==== 

350 
350 

1,100 

1,100 

3.4 
3.4 

1 
1 
0 
0 
0 
1 
3% 

1989 
==== 

400 
400 

1.450 

1,450 

3.2 
3.2 

1 
1 
0 
0 
0 
1 
1% 

1990 

==== 

400 
400 

1,800 

1,800 

3.1 
3.1 

1 
1 
0 
0 
0 
1 

•1% 

1991 

==== 

350 
350 

2.100 

2,100 

3.1 
3.1 

1 
1 
0 
0 
0 
1 
-5% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

6% 
6% 
38% 
38% 

-10% 

-10% 

-4% 
-4% 

-11% 

NA 
55% 
•2% 

Oataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-5 

History arxi Forecast 

IC Layout 

North America 

All Platforms 

Millions of Dollars/Actual Units 

@ 

VO 
CO 

a 
CI 
l-» 

p 

•g 
A 
» 
I.H 
o 
O 

o 
-• 
iu 
i-t 

a 

a 
A 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

WorIcstation Installed Base 

1982 
=E=S 

154 
523 
745 

2,555 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

WorIcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

457.3 

134.8 

NA 
NA 
NA 
NA 
10 
81 
HA 

1983 
srss 

182 
443 
928 

2,998 

381.6 

157.0 

NA 
NA 
NA 
NA 
10 
79 
-2% 

1984 
==== 

552 
956 

1,480 

3,954 

198.2 

114.5 

NA 
NA 
NA 
NA 
16 
125 
58% 

1985 
sz== 

1.001 

1,330 

2,481 

5,284 

114.3 

86.0 

34 
29 
51 
16 
21 
146 
17% 

1986 
==== 

1,294 

1,395 

3,775 

6,678 

80.8 

75.0 

45 
23 
54 
12 
20 
155 
6% 

1987 
s=s= 

1,4(K> 

1,500 

5,050 

7,900 

62.2 

58.4 

39 
21 
79 
11 
24 
174 
13% 

1988 
SS=3 

1,550 

1,600 

6,400 

9,150 

50.5 

48.2 

36 
19 
106 
10 
26 
198 
14% 

1989 

==== 

1,650 

1,700 

7,750 

10,400 

42.0 

40.5 

34 
17 
123 
10 
28 
212 
7% 

1990 
xss= 

1,750 

1,800 

9,150 

11,650 

35.4 

34.4 

33 
14 
137 
9 
28 
222 
5% 

1991 
-=== 

1,800 

1,850 

10,450 

12,850 

30.3 

29.7 

31 
12 
148 
8 
29 
228 
3% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

70% 
28% 
50% 
27% 

-35% 

-14% 

NA 
NA 
NA 
NA 
18% 
18% 

===== 

7% 
6% 
23% 
14% 

-18% 

-17% 

-7% 
-13% 

23% 
• 7 % 

7% 
8% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-6 

History and Forecast 

IC Layout 

North America 

Technical Worlcstation 

Millions of Dollars/Actual Units 

vo 
00 

--a 
O 
o> 
#.* 
lu 
A 
Vt 

D 
o 
o 

IWIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRlCltlG DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation ReveInue 
Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
==== 

46 
46 
46 
46 

93.5 

93.5 

NA 
NA 
NA 
NA 
0 
4 
NA 

1984 

==== 

350 
350 
396 
396 

72.8 

72.8 

NA 
NA 
NA 
NA 
2 
28 

534% 

1985 

==== 

791 
791 

1,187 

1,187 

77.2 

77.2 

13 
13 
33 
9 
9 
74 
167% 

1986 

==== 

919 
919 

2,106 

2,106 

57.5 

57.5 

13 
13 
40 
6 
12 
85 
15% 

1987 
==== 

1,050 

1,050 

3,100 

3,100 

46.0 

46.0 

14 
14 
64 
7 
12 
110 
30% 

1988 
==== 

1,150 

1,150 

4,150 

4,150 

36.8 

36.8 

13 
13 
90 
6 
15 
137 
24% 

1989 
ssss 

1,250 

1.250 

5,200 

5,200 

29.4 

29.4 

12 
12 
106 
6 
16 
152 
11% 

1990 

==== 

1,300 

1,300 

6,300 

6,300 

23.6 

23.6 

11 
11 
119 
5 
18 
163 
7% 

1991 

==== 

1,400 

1,400 

7.400 

7,400 

18.8 

18.8 

9 
9 

129 
5 
19 
171 
5% 

Source: 

CAGR CAGR 

82-86 86-91 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

9% 
9% 
29% 
29% 

-20% 

-20% 

-7% 
-7% 
26% 
-7% 
10% 
15% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-7 

History and Forecast 

IG Layout 

Nortli America 

Host-Dependent 

Millions of Dollars/Actual Units 

vO 
00 

a 
(» 
*-r 
B> 

•g 
a 
3 
o 

UNIT SHIPHENT DATA 

CPU Shipments 

UorIcstation Shipments 

CPU Installed Base 

UorIcstation Installed Base 

1M2 
==== 

154 
523 
745 

2,555 

PRICING DATA (Thousands of Dollars) 

Average SysteIa Price 
Average Price per Seat 

REVENUE DATA 

CPU Revenue 

UorIcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

457.3 

134.8 

NA 
NA 
NA 
NA 
10 
81 
NA 

1983 
s==s 

136 
397 
8K 

2,^2 

479.3 

164.3 

NA 
NA 
NA 
NA 
10 
75 
-7% 

1984 
s==s 

203 
606 

1,084 

3,558 

414.6 

138.6 

NA 
NA 
NA 
NA 
14 
97 
30% 

1985 
=szs 

152 
480 

1,236 

4,038 

347.3 

109.6 

21 
16 
18 
7 
12 
72 
-27% 

1986 
s=== 

255 
355 

1,490 

4,393 

200.8 

143.9 

32 
10 
13 
6 
8 
69 
• 3 % 

1987 
=sss 

200 
300 

1,650 

4,500 

180.7 

127.3 

25 
8 
15 
4 
12 
64 
-8% 

1988 
ssss 

200 
300 

1,750 

4,500 

162.7 

120.6 

23 
6 
16 
4 
12 
61 
-5% 

1989 
==rs 

200 
300 

1.850 

4,500 

146.4 

114.2 

22 
4 
17 
4 
11 
59 
-3% 

1990 
SS3S 

250 
250 

1,950 

4,450 

131.8 

108.3 

22 
3 
18 
4 
10 
58 
-2% 

1991 

==== 

250 
250 

2,050 

4,450 

118.6 

102.5 

22 
2 
19 
4 
10 
56 
-2% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

13% 
-9% 
19% 
15% 

-19% 

2% 

NA 
NA 
NA 
NA 
-5% 
-4% 

===== 

-0% 
-7% 
7% 
0% 

-10% 

-7% 

-8% 
-27% 

7% 
-8% 
3% 
-4% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATKM: 

REGION: 

PLATFORH: 

UNITS: 

A.3-8 

History and Forecast 

IC Layout 

North America 

Personal Conputer 

Millions of Dollars/Actual Units 

@ 
•-» 
vo 
00 
-J 

O 
e> 

I 

ilHIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU installed Base 

Uorkstation Installed Base 

JUICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

=ss= 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
HA 

1983 

==s= 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 
s=s= 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1985 
==zs 

58 
58 
58 
58 

11.5 

11.5 

0 
0 
0 
0 
0 
1 
NA 

1986 

==ss 

121 
121 
179 
179 

5.5 
5.5 

0 
0 
0 
0 
0 
1 
7% 

1987 

=s== 

150 
150 
350 
350 

4.1 
4.1 

0 
0 
0 
0 
0 
1 
0% 

1988 
s=::3 

200 
200 
500 
500 

3.5 
3.5 

0 
0 
0 
0 
0 
1 
3% 

1989 

x==s 

200 
200 
700 
700 

3.3 
3.3 

0 
0 
0 
0 
0 
1 
1% 

1990 

==== 

200 
200 
850 
850 

3.2 
3.2 

0 
0 
0 
0 
0 
1 
-1% 

1991 

==== 

200 
200 

1,000 

1.000 

3.1 
3.1 

0 
0 
0 
0 
0 
1 
-5% 

Source 

CAGR CAGR 

82-86 86-91 

r==== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

11% 
11% 
41% 
41% 

-11% 

•11% 

-3% 
-3% 
-8% 
NA 
55% 
-1% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGI«I: 

PLATFORM: 

UNITS: 

A.3-9 

History and Forecast 

IC Layout 

Europe 

All Platforns 

Millions of Dollars/Actual Ikiits 

»o 
CO 
-J 

O 
o 
,-r •g 
<« 
<Q 
3 
o 
o 
•3 
o 

s 
n a 

UNIT SHIPMENT DATA 

CPU Shipments 

Worlcstation Shipments 

CPU Installed Base 

WorIcstation Installed Base 

1982 
S3== 

5 
8 
7 
13 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Softuare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

523,5 

299.5 

NA 
NA 
NA 
NA 
0 
3 
NA 

1983 
sssa 

50 
131 
57 

US 

416.7 

157.9 

HA 
NA 
NA 
NA 
4 
24 
806% 

1984 
==== 

135 
217 
192 
361 

232.6 

145.1 

NA 
NA 
NA 
NA 
5 
36 
48% 

1985 
s=ss 

288 
381 
481 
742 

128.3 

97.1 

12 
9 
16 
5 
7 
48 
33% 

1986 
==== 

502 
541 
982 

1,283 

65.7 

61.0 

15 
7 
18 
3 
8 
52 
7% 

1987 
S3S3 

650 
700 

1,600 

1,900 

50.4 

47.8 

15 
8 
32 
4 
6 
64 
24% 

1988 
ss=s 

750 
800 

2.300 

2,650 

40.6 

39.0 

14 
8 
47 
4 
7 
81 
26% 

1989 
x=== 

800 
850 

3.000 

3,350 

33.9 

32.9 

14 
7 
59 
4 
8 
91 
13% 

1990 
=sss 

850 
900 

3.750 

4.100 

28.9 

28.2 

13 
6 
66 
4 
9 
97 
6% 

1991 
.==== 

850 
900 

4,450 

4.750 

25.0 

24.6 

13 
5 
71 
3 
10 
101 
4% 

Source 

CAGR CAGR 

82-86 86-91 

===== 

222% 

185% 

241% 

214% 

-40% 

-33% 

NA 
NA 
NA 
NA 
132% 

109% 

===== 

11% 
11% 
35% 
30% 

-18% 

-17% 

-4% 
-9% 
32% 
-0% 
5% 
14% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-10 

History and Forecast 

IC Layout 

Europe 

Teclinicat Workstation 
Nillions of Dollars/Actual Units 

@ 

00 
-J 

a 
EI 

I 
9 

8 
•a 
o 
- I 

a 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation shipmate 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average SysteIn Price 
Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Priof Ycsaf 

1982 
ssas 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
S33= 

6 
6 
6 
6 

45.0 

45.0 

NA 
NA 
NA 
NA 
0 
1 
NA 

1984 
=s== 

76 
76 
82 
82 

85.7 

85.7 

NA 
NA 
NA 
NA 
1 
7 

1095% 

1985 
E=== 

203 
203 
285 
285 

^ 

82.3 

82.3 

4 
4 
9 
3 
2 
20 
176% 

1986 
X==3 

337 
337 
622 
622 

45.5 

45.5 

4 
4 
12 
2 
4 
26 
29% 

1987 

==== 

450 
450 

1,050 

1,050 

36.4 

36.4 

5 
5 
24 
2 
3 
40 
55% 

1988 

»== 

550 
550 

1,600 

1,600 

29.1 

29.1 

5 
5 
38 
3 
5 
55 
40% 

1989 

==== 

600 
600 

2,150 

2,150 

23.3 

23.3 

5 
5 
48 
2 
5 
65 
18% 

1990 
==== 

650 
650 

2,750 

2,750 

18.6 

18.6 

4 
4 
54 
2 
6 
70 
8% 

1991 

==== 

650 
650 

3,250 

3,250 

14.9 

14.9 

4 
4 
58 
2 
7 
74 
5% 

Source; 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

14% 
14% 
39% 
39% 

-20% 

-20% 

-2% 
-2% 
37% 
0% 
11% 
24% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-11 

History wid Forecast 

IC Layout 

Europe 

Host-Dependent 

Millions of Dollars/Actual Units 

vo 
00 

-J 

a 
» 

r-t 

"g 
n 

3 
o 
O 

UNIT SHIPMENT DATA 

CPU Shipments 

WorIcstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 
==:s= 

5 
8 
7 
13 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

523.5 

299.5 

NA 
NA 
NA 
NA 
0 
3 
NA 

1983 
» = s 

44 
125 
51 
139 

467.7 

163.3 

NA 
NA 
HA 
NA 
3 
24 
783% 

1984 

==» 

60 
141 
111 
280 

419.0 

176.9 

NA 
NA 
NA 
NA 
4 
29 
22% 

1985 

===s 

46 
138 
156 
418 

422.4 

139.5 

9 
6 
6 
3 
5 
27 
-6% 

1986 

==== 

88 
127 
244 
545 

196.1 

136.2 

11 
3 
6 
2 
4 
26 
-6% 

1987 
==== 

100 
100 
300 
650 

176.5 

124.3 

9 
3 
8 
2 
3 
24 
-6% 

1988 
ss== 

100 
100 
400 
700 

158.8 

117.7 

9 
2 
9 
2 
3 
25 
4% 

1989 
==rs 

100 
100 
450 
800 

143.0 

111.6 

9 
2 
11 
2 
3 
26 
4% 

1990 
rsss 

100 
100 
500 
850 

128.6 

105.6 

9 
1 
12 
2 
3 
27 
3% 

1991 

==== 

100 
100 
600 
900 

115.8 

100.1 

9 
1 
13 
2 
3 
27 
2% 

Source 

CAGR CAGR 

82-86 86-91 
===== 

108% 

98% 
141% 

154% 

-22% 

-18% 

NA 
NA 
NA 
NA 
93% 
75% 

===== 

3% 
-5% 
20% 
11% 

-10% 

-6% 

-5% 
-24% 

17% 
-1% 
-4% 
1% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-12 

History arxi Forecast 

IC Layout 

Europe 

Personal Computer 

Millions of Dollars/Actual Units 

vo 
oo 

a 
f> 
I f 
0) 

I 
(A 3 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipmentft-; 

CPU Installed Base 

kJorlcstation Installed Base 

l>RICIHG DATA (Thousands of Dollars) 

Average SysteIiI Price 
Average Price per Seat 

REVENUE OATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior YeAf 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

=== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1985 

==== 

40 
40 
40 
40 

25.1 

25.1 

0 
0 
1 
0 
0 
1 
NA 

1986 

==== 

77 
77 
116 
116 

5.3 
5.3 

0 
0 
0 
0 
0 
0 

-60% 

1987 
==s= 

100 
100 
200 
200 

4.0 
4.0 

0 
0 
0 
0 
0 
0 

-12% 

1988 
=s== 

100 
100 
300 
300 

3.4 
3.4 

0 
0 
0 
0 
0 
0 
3% 

1989 
ssss 

100 
100 
400 
400 

3.3 
3.3 

0 
0 
0 
0 
0 
0 
3% 

1990 

==== 

100 
100 
500 
500 

3.2 
3.2 

0 
0 
0 
0 
0 
0 
0% 

1991 

==== 

100 
100 
600 
600 

3.2 
3.2 

0 
0 
0 
0 
0 
0 
-5% 

Source; 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

5% 
5% 
39% 
39% 

-10% 

-10% 

-5% 
-5% 

-24% 

NA 
38% 
-2% 

Oataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-13 

History and Forecast 

IC LayMit 

Far East 

All Ptatforms 

Hillions of Dollars/Actual Units 

<o 
00 

a 
u 
ft 
to 

-g 
n 3 
n 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 
=i:=3 

3 
5 
4 
8 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

WorIcstation Revenue 

Software Revenue 

PerlpheI^al Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

521.9 

298.5 

NA 
NA 
NA 
NA 
0 
2 
NA 

1983 

s=== 

23 
54 
27 
62 

1135.2 

481.9 

NA 
NA 
NA 
NA 
1 
27 

1623% 

1984 

==s= 

98 
179 
125 
241 

539.7 

294.5 

NA 
NA 
NA 
NA 
3 
56 
106% 

1985 

==:== 

^ 
271 
406 
396 
646 

130.3 

87.1 

13 
11 
12 
4 
3 
42 
-25% 

1986 

==== 

411 
474 
807 

1,121 

128.5 

111.4 

19 
14 
17 
7 
6 
63 
51% 

1987 

X==S 

550 
600 

1,350 

^.7m 

105.4 

95.7 

23 
15 
23 
7 
11 
80 
26% 

1988 
==== 

650 
700 

1,950 

2,300 

91.4 

85.1 

25 
16 
32 
8 
14 
95 
20% 

1989 
===a 

700 
750 

2.550 

2,950 

79.9 

75.4 

25 
16 
39 
9 
18 
106 
11% 

1990 
S=S= 

750 
800 

3,200 

3,650 

69.1 

65.7 

24 
14 
47 
8 
20 
114 
7% 

1991 

==== 

800 
800 

3,850 

4,250 

60.3 

57.7 

23 
13 
55 
8 
22 
120 
6% 

Source 

CAGR CAGR 

82-86 86-91 

===== 

250% 

215% 

271% 

247% 

-30% 

-22% 

HA 
NA 
NA 
HA 
158% 

152% 

===== 

14% 
11% 
37% 
31% 

-14% 

-12% 

3% 
-2% 
27% 
3% 
29% 
14% 

Dataquest 

June 1987 
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TABLE NUHBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORMI 

UNITS: 

A.3-14 

History and Forecast 

10 Layout 

Far East 

Technical WorIcstation 

Millions of Dollars/Actual Units 

vo 
GO 
-1 

a 
ta *-* 
O 
JQ C 
a> 

a 
o 
o 

UNIT SHIPMENT DATA 

CPU Shlpnients 

Uorlcstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVEKUE DATA 

CPU Reveirvue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

==== 

1 
1 
1 
1 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

==== 

46 
46 
47 
47 

80.9 

80.9 

NA 
NA 
NA 
NA 
0 
4 
NA 

1985 
==== 

142 
142 
189 
189 

58.6 

58.6 

2 
2 
4 
1 
1 
10 
132% 

1986 
ssss 

278 
278 
467 
467 

101.8 

101.8 

7 
7 
12 
4 
3 
34 

261% 

1987 
sssa 

400 
400 
850 
850 

91.6 

91.6 

11 
11 
19 
5 
7 
53 
53% 

1988 
==== 

500 
500 

1,350 

1,350 

82.5 

82.5 

13 
13 
26 
6 
10 
68 
30% 

1989 
==== 

550 
550 

1,850 

1,850 

72.2 

72.2 

13 
13 
32 
7 
13 
79 
15% 

1990 
==== 

600 
600 

2,400 

2,400 

61.3 

61.3 

13 
13 
39 
6 
16 
86 
9% 

1991 

==== 

650 
650 

2,900 

2,900 

52.1 

52.1 

12 
12 
45 
6 
18 
92 
7% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

19% 
19% 
44% 
44% 

•13% 

-13% 

10% 
10% 
30% 
7% 

39% • 

22% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-15 

History and Forecast 

IC Layout 

Far East 

Host-Dependent 

Millions of Dollars/Actual Units 

vo 
00 
•-J 

U 

•S <» 

o 
o 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipcnents 

CPU Installed Base 

UorIcstation Installed Base 

1982 
== = 3 

3 
5 
4 
8 

PRICING DATA (Thousands of Dollars) 

Average Systan Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

521.9 

298.5 

NA 
NA 
HA 
NA 
0 
2 
NA 

1983 
SESSS 

22 
53 
26 
61 

1187.0 

491.0 

NA 
HA 
NA 
HA 
1 
27 

1623% 

1984 

==== 

51 
133 
78 
193 

954.2 

369.2 

HA 
NA 
HA 
HA 
3 
52 
91% 

1985 
=r=s 

67 
201 
144 
395 

397.1 

131.5 

11 
9 
7 
3 
2 
32 
-39% 

1986 
==== 

77 
140 
221 
535 

315.4 

173.2 

12 
7 
5 
2 
3 
29 
-10% 

1987 
==33 

50 
100 
300 
650 

283.8 

157.7 

12 
4 
4 
2 
4 
27 
-7% 

1988 
==== 

50 
100 
350 
700 

255.5 

149.4 

12 
3 
6 
2 
4 
26 
-1% 

1989 
s=s= 

50 
100 
400 
800 

230.0 

141.6 

11 
2 
7 
2 
4 
27 
2% 

1990 

==== 

50 
100 
400 
850 

206.9 

134.1 

11 
2 
9 
2 
5 
27 
2% 

1991 

==== 

100 
100 
450 
900 

186.2 

127.0 

11 
1 
10 
2 
5 
28 
2% 

Source: 

CAGR CAGR 

82-86 86-91 
sssss 

130% 

133% 

168% 

188% 

-12% 

-13% 

HA 
HA 
NA 
NA 
112% 

106% 

===== 

5% 
-7% 
15% 
11% 

-10% 

-6% 

-2% 
-32% 

16% 
-5% 
10% 
-1% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGICM: 

PLATFORM: 

UNITS: 

A.3-16 

History and Forecast 

IC Layout 

Far East 

Personal Computer 

Millions of Dollars/Actual Units 

yo 
00 

~j 

O 

I 
<i> 

S 
i 
Q 

UlIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Instatled Base 

Uoricstation Installed Base 

MICIHG DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
» = 3 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
HA 

1983 

a==s 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1985 

==== 

63 
63 
63 
63 

8.5 
8.5 

0 
0 
0 
0 
0 
1 
NA 

1986 
==== 

56 
56 
119 
119 

5.0 
5.0 

0 
0 
0 
0 
0 
0 

-47% 

1987 

==s= 

50 
50 
200 
200 

3.7 
3.7 

0 
0 
0 
0 
0 
0 

-10% 

1988 

==== 

50 
50 
250 
250 

3.2 
3.2 

0 
0 
0 
0 
0 
0 
4% 

1989 

=S8= 

100 
100 
350 
350 

3.1 
3.1 

0 
0 
0 
0 
0 
0 
0% 

1990 
==== 

100 
100 
400 
400 

2.9 
2,9 

0 
0 
0 
0 
0 
0 
0% 

1991 
==== 

50 
50 
450 
450 

3.0 
3.0 

0 
0 
0 
0 
0 
0 
-4% 

Source 

CAGR CAGR 

82-86 86-91 

====3 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

-2% 
-2% 
30% 
30% 

-10% 

-10% 

-7% 

-n 
NA 
NA 
NA 
-2% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-17 

History and Forecast 

IC Layout 

Rest of World 

All Platforms 

Millions of Dollars/Actual Units 

@ 

oo 
•a 

d 
o 
sr 
•g 
A D o o 

UNIT SHIPMENT DATA 

CPU SIiipnients 

UorIcstatiMi Shfpnents 

CPU Installed Base 

Uortcstation Installed Base 

1982 
SS3S 

31 

133 

231 

761 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

484.4 

114.5 

NA 

NA 

NA 

NA 

2 

17 

NA 

1983 
=s=s 

1 

1 

231 

762 

490.2 

320.5 

NA 

NA 

NA 

NA 

0 

0 

-98% 

1984 
=»= 

9 

25 

240 

787 

357.1 

132.6 

NA 

NA 

NA 

NA 

0 

4 

1203% 

1985 

==== 

39 

47 

280 

834 

90.6 

76.2 

4 

16% 

1986 
==== 

108 

107 

387 

941 

86.0 

86.6 

6 

2 

1 

1 

1 

11 

150% 

1987 
==== 

150 

150 

550 

1,050 

68.2 

69.1 

6 

3 

2 

1 

3 

15 

39% 

1988 
ssss 

200 

200 

700 

1,200 

56.6 

57.9 

6 

3 

3 

2 

3 

17 

9% 

1989 
=s=s 

250 

250 

900 

1,400 

47.7 

48.6 

6 

3 

3 

2 

4 

17 

1% 

1990 
ss=s 

250 

250 

1,100 

1,550 

41.5 

42.2 

5 

2 

3 

1 

4 

16 

-2% 

1991 
SSSS 

250 

250 

1,300 

1,650 

36.0 

36.6 

5 

2 

3 

1 

4 

15 

-6% 

Source 

CAGR CAGR 

82-86 86-91 

===== 

36% 

•5% 

14% 

5% 

-35% 

-7% 

NA 

NA 

NA 

NA 

-8% 

-11% 

===== 

18% 

19% 

27% 

12% 

-16% 

-16% 

-4% 

-2% 

30% 

9% 

24% 

7% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

API>LICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-18 

History and Forecast 

IC Layout 

Rest of World 

Technical Workstation 

Hi 11 ions of Dollars/Actual Units 

@ 

VO 
OO 

-a 
O 
|U 
<-f 

o> •g n 
8 
o 

UNIT SHIPNEHT DATA 

CPU Shipments 

Workstation Shfpnients 

I:PU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior ttsr 

1982 
s==s 

0 
0 
0 
0 

.0 

.0 

HA 
NA 
NA 
NA 
0 
0 
NA 

1983 
==s= 

0 
0 
0 
0 

.0 

.0 

-NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

==== 

0 
0 
0 
0 

20.8 

20.8 

NA 
NA 
NA 
NA 
0 
0 
NA 

1985 
==== 

28 
28 
28 
28 

59.9 

59.9 

0 
0 
1 
0 
0 
2 

9700X 

1986 

==== 

70 
70 
98 
98 

37.9 

37.9 

1 
1 
1 
0 
1 
3 
65% 

1987 
==== 

100 
100 
200 
200 

34.1 

34.1 

1 
1 
1 
1 
1 
5 
55% 

1988 
==== 

150 
150 
350 
350 

30.7 

30.7 

2 
2 
2 
1 
1 
6 
28% 

1989 
ssss 

200 
200 
550 
550 

27.7 

27.7 

2 
2 
2 
1 
1 
7 
12% 

1990 
s=== 

200 
200 
700 
700 

24.9 

24.9 

2 
2 
2 
1 
2 
7 
3% 

1991 

==== 

200 
200 
850 
850 

22.4 

22.4 

2 
2 
1 
1 
2 
7 
-1% 

Source: 

CAGR CAGR 

82-86 86-91 

S=S== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

24% 
24% 
54% 
54% 

-10% 

-10% 

10% 
10% 
19% 
26% 
32% 
18% 

Dataquest 

June 1987 
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TABLE NUHBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.3-19 

History and Forecast 

IC Layout 

Rest of World 

Host-Dependent 

Hilliims of Dollars/Actual Units 

a 
CL 

1982 1983 1984 1985 1986 1987 1988 1989 

CAGR CAGR 

1990 1991 82-86 86-91 

VO 
00 
•-J 

a 
rf 
t» 
•g 
A 
oi 

9 
o 
o 

UNIT SHIPHENT DATA 

CPU Shipments 

Workstation ^ipatents 

CPU Installed Base 

Worlcstation Installed Base 

31 
133 
231 
761 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Worlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Irtcrease over Prior Year 

484.4 

114.5 

NA 
NA 
NA 
NA 
2 
17 
NA 

1 
1 

231 
762 

490.2 

320.5 

NA 
NA 
NA 
NA 
0 
0 

-98% 

• 

9 
25 
240 
787 

375.1 

134.7 

NA 
NA 
NA 
NA 
0 
4 

1197% 

4 
12 

244 
798 

447.9 

160.0 

1 
1 
0 
0 
0 
2 

-38% 

36 
35 
280 
833 

185.7 

190.0 

5 
1 
0 
1 
1 
8 

226% 

50 
50 
300 
850 

167.1 

175.9 

5 
1 
1 
1 
2 
10 
33% 

50 
50 
350 
800 

150.5 

167.2 

5 
1 
1 
1 
2 
10 
0% 

50 
50 
350 
800 

135.5 

150.6 

4 
1 
2 
1 
2 
10 
-6% 

50 
50 
400 
800 

121.8 

135.3 

4 
1 
2 
1 
2 
9 
-7% 

50 
50 
400 
750 

109.5 

121.7 

3 
0 
2 
1 
2 
8 

-10% 

Source: 

3% 
-28% 

5% 
2% 

-21% 

13% 

NA 
NA 
NA 
NA 
-18% 

-18% 

7% 
8% 
7% 
-2% 

-10% 

-9% 

-7% 
-24% 

43% 
-2% 
19% 
1% 

Dataquest 

June 1987 
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TABLE NUMBER: 
TITLE: 

APPLICATION: 

REGION: 

PLATFORH: 

UNITS: 

A.3-20 

History and Forecast 

IC Layout 

Rest of World 

Personal Coinputer 

Hillions of Dollars/Actual Units 

CAGR CAGR 

vo 
00 

O 
t> 

s 

I 3 o o 
-a 
o 
r* 

n 

a c 
3 
a> 

UBIT SHIPMENT DATA 

CPU SIiipnents 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

* 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1985 
s==a 

8 
8 
8 
8 

7.9 
7.9 

0 
0 
0 
0 
0 
0 
NA 

1986 

==== 

3 
3 
10 
10 

7.8 
7.8 

0 
0 
0 
0 
0 
0 

-5054 

1987 

==== 

0 
0 
0 
0 

3.4 
3.4 

0 
0 
0 
0 
0 
0 

-67% 

1988 

==== 

0 
0 
0 
0 

2.9 
2.9 

0 
0 
0 
0 
0 
0 
0% 

1989 

==== 

0 
0 
0 
0 

2.8 
2.8 

0 
0 
0 
0 
0 
0 
0% 

1990 

==== 

0 
0 
0 
0 

2.8 
2.8 

0 
0 
0 
0 
0 
0 
0% 

1991 

==== 

0 
0 
50 
50 

2.9 
2.9 

0 
0 
0 
0 
0 
0 
0% 

Source: 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

-100% 

-100% 

37% 
37% 

-18% 

-18% 

0% 
0% 
NA 
NA 
NA 
-20% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATICXt: 

REGION: 

PLATFORM: 

UNITS: 

A.4-1 

History and Forecast 

PCB Layout 

Worldwide 

All Platforms 

Millions of DoUars/Actual Units 

00 

-J 

I 
g 

i 
a 
O-

tNlT SKIPHEHT DATA 

CPU Shipments 

WorItstation Shipments 

CPU InstsUed Base 

Workstation Installed Base 

1982 
=s== 

703 
1,676 

2,442 

5,944 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

IIEVEI40E DATA 

CPU Revenue 

Uorkstation Revenue 

Software Rev^ue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Tear 

277.6 

116.5 

NA 
NA 
NA 
NA 
27 
223 
NA 

1983 
s=== 

1,0*9 

2,315 

3,531 

8,260 

209.8 

98.7 

HA 
NA 
NA 
NA 
39 
267 
20% 

1984 
=sss 

2,755 

4,283 

6,287 

12,542 

122.2 

78.6 

NA 
NA 
NA 
NA 
49 
385 
44% 

1985 

==== 

4,871 

6,619 

11,157 

19,161 

90.0 

66.2 

140 
123 
149 
53 
69 
521 
35% 

1986 
==== 

9,437 

10,569 

20.594 

29,730 

55.5 

49.6 

191 
144 
174 
66 
76 
651 
25% 

1987 
==== 

12,000 

13,200 

32,200 

42,050 

44.4 

40.3 

200 
145 
203 
73 
122 
743 
14% 

1988 
==s= 

13,450 

14,550 

44,950 

55,450 

38.9 

36.0 

200 
142 
226 
78 
148 
794 
7% 

1989 
ssss 

14,650 

15,650 

58,250 

69,150 

35.6 

33.3 

202 
140 
245 
85 
173 
846 
7% 

1990 
ssss 

15,450 

16,400 

71,500 

82,700 

33.5 

31.6 

204 
138 
254 
93 
198 
887 
5% 

1991 

==== 

16,250 

17,100 

84,350 

95,600 

31.9 

30.3 

206 
135 
254 
101 
220 
916 
3% 

Source 

CAGR CAGR 

82-86 86-91 
s===s 

91% 
58% 
70% 
50% 

-33% 

-19% 

NA 
NA 
NA 
NA 
29% 
31% 

Essas 

11% 
10% 
33% 
26% 

-10% 

-9% 

1% 
-1% 
8% 
9% 
24% 

n 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UHITS: 

A.4-2 

History and Forecast 

PCS Layout 

WorldIitide 

Technical UorIcstation 

Mil l ions of Dollars/Actual Units 

<o 
00 
- 1 

S* 
«-t 
t» 

I 
3 o o 

IMIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average Systetn Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior I^MT 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
==== 

564 
564 
564 
564 

76.0 

76.0 

NA 
NA 
NA 
NA 
4 
47 
NA 

1984 

==== 

1.245 

1,332 

1,809 

1,896 

72.0 

67.3 

NA 
NA 
NA 
NA 
9 
99 
109% 

1985 

==== 

2,118 

2,118 

3,927 

4,014 

81.7 

81.7 

40 
40 
74 
26 
29 
202 
105% 

1986 

r=== 

3,637 

3,637 

7,564 

7,651 

67.7 

67.7 

68 
67 
85 
33 
33 
286 
41% 

1987 
=s=s 

4,800 

4,800 

12,300 

12,350 

56.0 

56.0 

76 
76 
99 
40 
59 
350 
22% 

1988 
==== 

6,000 

6,000 

18,050 

18,100 

47.6 

47.6 

83 
83 
117 
47 
80 

• 410 

17% 

1989 

===s 

7,200 

7,200 

24,700 

24,750 

41.4 

41.4 

88 
88 
135 
54 
101 
465 
14% 

1990 
==== 

8,350 

8,350 

32,050 

32,150 

36.7 

36.7 

91 
91 
147 
61 
121 
511 
10% 

1991 

==== 

9,450 

9,450 

39,900 

39,950 

33.0 

33.0 

93 
93 
152 
68 
141 
546 
7% 

Source 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

21% 
21% 
39% 
39% 

-13% 

-13% 

7% 
7% 
12% 
15% 
34% 
14% 

Dataquest 

June 1987 
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TABLE MUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-3 

History and Forecast 
PCB Layout 

UorldMide 

Host-Dependent 

Millions of Dollars/Actual Units 

»o 
CO 
-J 

O 
u -§ 
a 

3 
o 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
==== 

703 
1,676 

2,442 

5,944 

) 
277.6 

116.5 

NA 
NA 
NA 
NA 
27 
223 
NA 

1983 

==== 

525 
1,751 

2,967 

7,696 

353.6 

106.0 

NA 
NA 
NA 
NA 
34 
220 
-1% 

1984 

s=s= 

513 
1,953 

3,480 

9,649 

454.8 

119.4 

NA 
NA 
NA 
NA 
38 
271 
23% 

1985 

==== 

593 
2,341 

4,073 

11,989 

386.9 

98.0 

92 
75 
46 
25 
39 
272 
0% 

1986 
==== 

845 
1,978 

4,918 

13,968 

283.5 

121.2 

109 
62 
50 
29 
38 
289 
6% 

1987 
==== 

850 
2,100 

5,550 

15,350 

254.9 

106.7 

108 
53 
51 
29 
60 
301 
4% 

1988 

==== 

850 
1,950 

6,100 

16,550 

233.8 

101.9 

101 
43 
48 
28 
64 
284 
-6% 

1989 

===s 

850 
1,850 

6,600 

17,400 

221.4 

100.6 

99 
37 
46 
28 
68 
277 
-2X 

1990 
==== 

850 
1,750 

7,050 

18,100 

213.6 

101.3 

99 
33 
43 
28 
71 
274 
-1% 

1991 

==== 

850 
1,700 

7,400 

18,550 

208.2 

103.3 

100 
29 
41 
29 
73 
273 
-1% 

Source' 

CAGR CAGR 

82-86 86-91 
===== 

5% 
4% 
19% 
24% 

1% 
1% 

NA 
NA 
NA 
NA 
9% 
7% 

===== 

0% 
-3% 
9% 
6% 

-6% 
-3% 

-2% 
-14% 

-4% 
0% 
14% 
-1% 

Dataquest 
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TABLE NUMBER 

TITLE: 

APPLIMTION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-4 

History and Forecast 

PCB Layout 

Worldwide 

Personal Computer 

Millions of Dollars/Actual Units 

vo 
oo 
--J 

d 
|U 
rf 

Xi 

c 
A 
oi 

3 
o 

iJllIT SHIPMENT DATA 

CPU Shipments 

Workstation Stiipnents 

CPU Installed 8ass 

Workstation Installed Base 

I^ICING DATA (Thousands of Dollars) 

Average Systen Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total ReveITue 

Increase over Prior Year 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 
==== 

998 
998 
998 
998 

14.0 

14.0 

NA 
NA 
NA 
NA 
1 
15 
NA 

1985 

==== 

2.160 

2,160 

3,158 

3,158 

16.7 

16.7 

8 
8 
28 
2 
1 
47 
213% 

1986 

==r= 

4,954 

4,954 

8,112 

8,112 

7.7 
7.7 

14 
14 
39 
4 
5 
76 
61% 

1987 
==== 

6,300 

6,300 

14,350 

14,350 

6.5 
6.5 

16 
16 
53 
4 
3 
92 
22% 

1988 
==== 

6,600 

6,600 

20,800 

20.800 

5.8 
5.8 

16 
16 
61 
4 
4 

100 
9% 

1989 
==== 

6,600 

6,600 

26,950 

26,950 

5.5 
5.5 

15 
15 
64 
4 
5 

103 
3% 

1990 

==== 

6.250 

6,250 

32,400 

32,400 

5.3 
5.3 

14 
14 
64 
4 
5 

101 
-2% 

1991 

===s 

5,950 

5,950 

37,100 

37,100 

5.1 
5.1 

13 
13 
61 
3 
6 
97 
-4% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

4% 
4% 
36% 
36% 

-8% 
•8% 

-1% 
-1% 
9% 
-2% 
5% 
5% 

Dataquest 

June 1987 
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TABLE HIWBER 

TITLE: 

APPLICATIOH: 

REGlOig: 

PLATFORM: 

UNITS: 

A.4-5 

History and Forecast 

PCS Layout 

Nortti America 

All Platforms 

Millions of Dollars/Actual Units 

@ 

\o 
00 

O 
(U 

•g 
n 
55 
»-H 
9 
o 
O 

UNIT SHIPI4EHT DATA 

cnj Shipinents 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 
===s 

256 
751 

1,023 

3,079 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Softkiare Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

347.6 

118.3 

NA 
NA 
NA 
NA 
12 
101 
NA 

1983 
ssas 

482 
1,115 

1,505 

4,194 

246.4 

106.6 

HA 
NA 
NA 
NA 
20 
139 
38% 

1984 
ssss 

1,740 

2.604 

3,246 

6,798 

114.1 

76.3 

NA 
NA 
NA 
NA 
30 
229 
65% 

1985 

==== 

2,544 

3,518 

5,789 

10,316 

81.4 

58.9 

65 
59 
73 
29 
38 
256 
12% 

1986 
==== 

4,324 

4,694 

10,113 

15,010 

47.4 

43.7 

86 
59 
66 
22 
35 
269 
5% 

1987 

==== 

5,550 

5.850 

15,450 

20.400 

32.6 

30.9 

65 
50 
87 
25 
47 
274 
2% 

1988 
=s=s 

6,200 

6,450 

21.350 

26.300 

27.8 

26.8 

61 
48 
97 
26 
55 
288 
5% 

1989 
x=== 

6.750 

6.950 

27.500 

32.300 

25.3 

24.6 

61 
48 
106 
29 
62 
306 
6% 

1990 

=«= 

7,100 

7,300 

33,600 

38,300 

24.1 

23.6 

61 
49 
112 
32 
70 
324 
6% 

1991 
==:== 

7.450 

7.600 

39.450 

43,950 

23.3 

22.9 

61 
49 
114 
35 
78 
337 
4% 

Source: 

CAGR CAGR 

82-86 86-91 
=s=== 

103% 

58% 
77% 
49% 

-39% 

-22% 

NA 
NA 
NA 
NA 
31% 
28% 

===== 

11% 
10% 
31% 
24% 

-13% 

-12% 

-7% 
-4% 
11% 
10% 
17% 
5% 

Dataquest 

June 1987 
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TABLE NUMBER: 
TITLE: 

APPLICATIOH: 

REGION: 

PLATFORM: 

UNITS: 

A.4-6 

History and Forecast 

PCB Layout 

North America 

Technical Uorlcstation 

Mil l ions of Dollars/Actual Units 

vo 
00 
>J 

d 
ta 

•g n 

9 o o 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipments 

CPU Installed Base 

Workstation installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Rev^ue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
==== 

213 
213 
213 
213 

74.4 

74.4 

NA 
NA 
NA 
NA 
2 
IS 
NA 

1984 
==== 

709 
709 
922 
922 

84.1 

84.1 

NA 
NA 
NA 
NA 
6 
66 
275% 

1985 

==== 

1.316 

1,316 

2,238 

2,238 

69.6 

69.6 

20 
20 
39 
16 
14 
106 
61% 

1986 

==== 

1,818 

1,818 

4,055 

4,055 

54.8 

54.8 

30 
29 
32 
12 
14 
118 
11% 

1987 

==== 

2.350 

2,350 

6,400 

6,400 

45.5 

45.5 

30 
30 
42 
16 
25 
143 
22% 

1988 

=s== 

2,950 

2,950 

9,200 

9,200 

39.3 

39.3 

33 
33 
52 
19 
33 
170 
19% 

1989 
==== 

3,500 

3,500 

12,400 

12,400 

35,0 

35,0 

36 
36 
61 
22 
42 
197 
16% 

1990 
==== 

4,050 

4,050 

15,950 

15,950 

32.0 

32.0 

38 
38 
68 
25 
50 
220 
12% 

1991 

==== 

4,500 

4,500 

19,650 

19,650 

29.7 

29.7 

40 
40 
71 
29 
59 
240 
9% 

Source: 

CAGR CAGR 

82-86 86-91 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

20% 
20% 
37% 
37% 

-12% 

-12% 

6% 
6% 
17% 
19% 
32% 
15% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-7 

History and Forecast 

PCB Layout 

North Aiaerica 
Host-Dependent 

Hi 11 ions of Dollars/Actual Units 

vo 
00 

-J 
d 
p> 
r* 
t» 

•g 
a 
P 
o 
S 

UNIT SHIPHEUT DATA 

CPU Shij»ients 

Workstation Shtpnients 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars 

Average SysteIn Price 
Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Reveime 

Total Revenue 

Irtcrease over Priop Year 

1982 
=±=3 

256 
751 

1,023 

3.079 

) 
347.6 

118.3 

NA 
NA 
NA 
NA 
12 
101 
NA 

1983 
==s= 

269 
902 

1,292 

i,9B\ 

382.6 

114.2 

NA 
NA 
NA 
NA 
18 
121 
21% 

1984 
==s= 

284 
1,147 

1,576 

5,128 

462.1 

114.2 

NA 
NA 
NA 
NA 
24 
155 
28% 

1985 
==» 

284 
1,258 

1,859 

6,386 

358.1 

80.8 

41 
35 
21 
12 
23 
128 
-18% 

1986 
===s 

382 
753 

2.242 

7.139 

242.0 

122.9 

51 
24 
14 
10 
18 
118 
-7% 

1987 
===3 

300 
600 

2,450 

7.400 

193.6 

98.3 

29 
14 
19 
8 
21 
91 
-23% 

1988 
s=== 

250 
500 

2,600 

7.500 

164.6 

88.0 

23 
10 
19 
6 
20 
78 
-15% 

1989 
x=r3 

250 
450 

2,700 

7.500 

146.1 

82.2 

19 
7 
18 
5 
19 
69 
-11% 

1990 
ssss 

250 
400 

2,750 

7.450 

133.7 

79.2 

17 
6 

\7 
5 
18 
64 
-8% 

1991 
S=3S 

250 
350 

2,800 

7,300 

125.3 

78.1 

16 
5 
17 
5 
17 
60 
-6% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

11% 
0% 
22% 
23% 

-9% 
1% 

NA 
NA 
NA 
NA 
12% 
4% 

===== 

-8% 
-14% 

5% 
0% 

-12% 

-9% 

-21% 

-28% 

3% 
-13% 

-1% 
-13% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-8 

History and Forecast 

PCB Layout 

North America 

Personal Computer 

Millions of Dollars/Actual Units 

>o 
00 
-~1 

o 
•g 
A 
cn 

3 
o 
O 

UNIT StIIPMEHT DATA 

CPU Shipments 

Uorltstation Shipments 

CPU Installed Base 

Uorkstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior ¥«ftr 

1982 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

==s= 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 

==ss 

748 
748 
748 
748 

10.7 

10.7 

NA 
NA 
NA 
NA 
0 
8 
NA 

1985 

==== 

944 
944 

1,692 

1,692 

14.7 

14.7 

4 
4 
13 
1 
0 
22 
180% 

1986 
==== 

2,124 

2,124 

3,816 

3,816 

6.0 
6.0 

6 
6 
20 
0 
2 
34 
50% 

1987 
==== 

2,850 

2,850 

6,650 

6,650 

4.8 
4.8 

5 
5 
26 
1 
1 
39 
16% 

1988 

==== 

3,000 

3,000 

9,600 

9,600 

4.3 
4.3 

5 
5 
27 
1 
1 
40 
3% 

1989 

==s= 

3,000 

3,000 

12,400 

12,400 

4.1 
4.1 

5 
5 
27 
1 
2 
40 
0% 

1990 

==== 

2,850 

2,850 

14,900 

14,900 

4.0 
4.0 

5 
5 
27 
1 
2 
40 
•2% 

1991 
==== 

2,700 

2,700 

17,000 

17,000 

4.0 
4.0 

5 
5 
25 
1 
2 
38 
-5% 

Source 

CAGR CAGR 

82-86 86-91 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

5% 
5% 
35% 
35% 

-8% 
-8% 

-4% 
-4% 
5% 
61% 
-1% 
2% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-9 

History and Forecast 

PCB Layout 

Europe 

Alt Platforms 

Millions of Dollars/Actual Units 

00 

•«i 

O 
(a 
rt 

e> 

•g 
<» O n o 

UNIT SHIPMENT DATA 

CPU Shipnents 
Workstation Shiptnents 

CPU Installed Base 

Workstation Installed Base 

1982 
==== 

7 
11 
12 
18 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstati<m Revenue 

Software Revenue 

Peripheral RevcI'vue 
Service Revenue 

Total Revenue 

Increase over Prior Year 

514.0 

339.8 

NA 
NA 
NA 
NA 
0 
4 
NA 

1983 
ssss 

494 
926 
505 
944 

164.9 

88.0 

NA 
NA 
NA 
NA 
13 
95 

2122% 

1984 

==== 

692 
1,021 

1,197 

1,965 

109.4 

74.1 

NA 
NA 
NA 
NA 
12 
87 
-8% 

1985 
==== 

1,248 

1,610 

2,445 

3,575 

89.6 

69.4 

34 
30 
42 
12 
20 
134 
54% 

1986 

==== 

2,773 

3,001 

5,218 

6,576 

54.9 

50.7 

52 
42 
56 
17 
23 
191 
42% 

1987 

==== 

3,300 

3,500 

8,450 

9,900 

43.2 

40.9 

46 
40 
65 
20 
34 
205 
8% 

1988 
===s 

3,750 

3,900 

12,050 

13.600 

36.5 

35.1 

45 
39 
74 
22 
42 
221 
8% 

1989 
==== 

4,250 

4,400 

16,000 

17,550 

31.2 

30.3 

43 
38 
80 
23 
49 
234 
6% 

1990 
x=== 

4,650 

4,750 

20,050 

21,650 

27.2 

26.6 

42 
37 
81 
24 
56 
240 
2% 

1991 
B=== 

5,050 

5,150 

24,150 

25,750 

23.7 

23.2 

39 
35 
79 
25 
62 
240 
0% 

Source 

CAGR CAGR 

82-86 86-91 

===== : 

339% 

303% 

361% 

336% 

-43% 

-38% 

HA 
NA 
NA 
NA 
174% 

159% 

===== 

13% 
11% 
36% 
31% 

-15% 

-14% 

-5% 
-4% 
7% 
8% 
22% 
5% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-10 

History and Forecast 

PCS Layout 

Europe 

Technical WorIcstation 

Millions of Dollars/Actual Units 

vo 
oo 
-4 

D 
iu 
r* 
to •g 
<» 
» 
1—1 
9 
o 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipinents 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral BeveIiue 
Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==s= 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

==== 

302 
302 
302 
302 

75.4 

75.4 

NA 
NA 
NA 
NA 
2 
25 
NA 

1984 

==r= 

498 
585 
800 
887 

53.3 

45.4 

NA 
NA 
NA 
NA 
3 
30 
19% 

1985 

==== 

411 
411 

1,211 

1,298 

104.1 

104.1 

11 
11 
18 
6 
9 
52 
75% 

1986 

ss== 

1,268 

1,268 

2,479 

2,566 

81.2 

81.2 

27 
27 
38 
13 
13 
119 
130% 

1987 

=s== 

1,700 

1,700 

4,150 

4,250 

64.2 

64.2 

31 
31 
38 
16 
24 
140 
18% 

1988 

==== 

2,200 

2,200 

6,300 

6,350 

51.5 

51.5 

33 
33 
43 
18 
31 
158 
12% 

1989 

s=== 

2,700 

2,700 

8,750 

8,850 

41.8 

41.8 

33 
33 
46 
20 
39 
171 
9% 

1990 

==== 

3,150 

3,150 

11,600 

11,650 

34.3 

34.3 

32 
32 
48 
21 
46 
180 
5% 

1991 

==== 

3,600 

3,600 

14,600 

14,700 

28.4 

28.4 

31 
31 
48 
22 
52 
184 
2% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

23% 
23% 
43% 
42% 

-19% 

-19% 

2% 
2% 
5% 
12% 
31% 
9% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-11 

History and Forecast 

PCS Layout 

Europe 

Host-Dependent 

Millions of Dollars/Actual Units 

vo 
GO 

-J 

a 
lu 

•8 
a 
(n D o 
o 

•a 
o 
-I 
ta 
rt 
A 

a f 

UNIT SHIPMENT DATA 

CPU Shipments 

WorIcstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 
==== 

7 
11 
12 
18 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

514.0 

339.8 

NA 
NA 
NA 
NA 
0 
4 
NA 

1983 

==== 

192 
624 
203 
642 

305.6 

94.0 

NA 
NA 
NA 
NA 
11 
70 

1540% 

1984 
s==r 

134 
376 
337 

1,018 

354.5 

126.3 

NA 
MA 
NA 
NA 
8 
56 
-20% 

1985 
==== 

131 
493 
468 

1,511 

413.4 

109.5 

21 
18 
12 
5 
11 
66 
18% 

1986 
s==s 

148 
377 
616 

1,887 

279.8 

110.3 

21 
12 
8 
4 
8 
52 
•20% 

1987 
ssss 

100 
300 
700 

2,100 

211.9 

83.8 

12 
6 
9 
3 
10 
41 
-21% 

1988 
s=== 

100 
250 
800 

2,250 

173.5 

72.2 

10 
4 
9 
3 
10 
35 
-14% 

1989 

==== 

100 
250 
850 

2,350 

149.8 

65.6 

8 
3 
9 
2 
10 
32 
-10% 

1990 
s=ss 

1(M 
200 
900 

2,400 

134.5 

62.0 

7 
2 
9 
2 
9 
30 
-7% 

1991 

==== 

100 
200 
900 

2,450 

124.2 

60.3 

7 
2 
9 
2 
9 
28 
-5% 

Source 

CAGR CAGR 

82-86 86-91 

===== 

111% 

140% 

170% 

219% 

-14% 

-25% 

NA 
NA 
NA 
NA 
111% 

87% 

===== 

-8% 
-12% 

8% 
5% 

-15% 

-11% 

-21% 

-30% 

3% 
-15% 

2% 
-12% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-12 

History and Forecast 

PCB Layout 

Europe 

Personal Computer 

Millions of Dollars/Actual Units 

vo 
00 

d 
fa 
r* 

•s 
A 
» 
^H 

P 
o 
O 

tmiT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Worlcstation Installed Base 

fRICIHG DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

teVEHUE DATA 

CPU Revenue 

Uort^station Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior t<iAr 

1982 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 
==== 

60 
60 
60 
60 

27.8 

27.8 

NA 
NA 
NA 
NA 
0 
2 
NA 

1985 

==== 

706 
706 
766 
766 

21.4 

21.4 

2 
2 
12 
1 
0 
17 

745% 

1986 
S£=S 

1,356 

1,356 

2,123 

2,123 

5.7 
5.7 

4 
4 
11 
0 
2 
20 
17% 

1987 
===2 

1,450 

1,450 

3,550 

3,550 

4.6 
4.6 

3 
3 
17 
1 
0 
24 
21% 

1988 
==== 

1,450 

1,450 

5,000 

5,000 

4.1 
4.1 

2 
2 
22 
1 
1 
28 
19% 

1989 

===s 

1,450 

1,450 

6,350 

6,350 

3.9 
3.9 

2 
2 
24 
1 
1 
30 
7% 

1990 
==== 

1,400 

1,400 

7.600 

7,600 

3.8 
3.8 

2 
2 
24 
1 
1 
30 
-1% 

1991 
==== 

1,350 

1,350 

8,600 

8,600 

3.8 
3.8 

2 
2 
23 
1 
1 
29 
-5% 

Source 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

-0% 
-0% 
32% 
32% 

-8% 
-8% 

-10% 

-10% 

16% 
48% 
• 9 % 

8% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-13 

History and Forecast 

PCB Layout 

Far East 

Alt Platforms 

Millions of Dollars/Actual Units 

VO 
GO 
-I 

a 
to 

s 
•g 
<D 
9 
o 
o 

-a 
o 
S 
f^ 

(D 

a 

UNIT SHIPMENT DATA 

CPU Shipments 

Worlcstation Shipments 

CPU Installed Base 

Worlcstation Installed Base 

1982 
==ss 

4 
7 
7 
11 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Worlcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

514.8 

340.4 

NA 
NA 
NA 
NA 
0 
3 
NA 

1983 

==== 

105 
237 
112 
248 

243.1 

108.0 

NA 
NA 
NA 
NA 
5 
30 

1110% 

1984 
S==3 

294 
605 
406 
852 

193.9 

94.2 

NA 
NA 
NA 
NA 
6 
63 
109% 

1985 

==== 
-

965 
1,353 

1,371 

2,205 

117.9 

84.1 

40 
32 
33 
12 
10 
125 
97% 

1986 
==== 

2,062 

2,586 

3,433 

4,791 

73.7 

58.8 

44 
38 
49 
25 
16 
173 
39% 

1987 
3S5S 

2,800 

3.500 

6,150 

8,200 

70.1 

55.7 

84 
52 
46 
26 
33 
240 
39% 

•• 

1988 
sszs 

3,050 

3,750 

9,100 

11,750 

65.2 

53.0 

89 
51 
49 
28 
43 
260 
8% 

1989 

==== 

3,200 

3,900 

12,100 

15.200 

63.4 

52.3 

93 
50 
52 
31 
54 
280 
8% 

1990 
s=ss 

3.250 

3,900 

14.900 

18,500 

63.7 

53.1 

97 
49 
53 
35 
63 
297 
6% 

1991 
==== 

3,300 

3.900 

17.500 

21.500 

64.1 

54.1 

101 
48 
53 
38 
72 
311 
5% 

Source 

CAGR CAGR 

82-86 86-91 
====3 

366% 

344% 

373% 

360% 

-38% 

-36% 

NA 
NA 
NA 
NA 
185% 

188% 

===== 

10% 
9% 
39% 
35% 

-3% 
-2% 

18% 
5% 
1% 
8% 
35% 
13% 

Dataquest 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

mns: 

A.4-U 

History and Forecast 

PCS Layout 

Far East 

Technical UorIcstation 

Millions of Dollars/Actual Units 

00 

--1 

a 
to 
r* 
W •g «> 
U> 

P 
o 
o 

UItllT SK1PHE»{T DATA 
CPU Shipments 

Uorkstation Shiptnents 

CPU Installed Base 

Workstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 
==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

=s== 

49 
49 
49 
49 

86.7 

86.7 

NA 
NA 
NA 
NA 
1 
5 
NA 

1984 

s=== 

26 
26 
75 
75 

90.5 

90.5 

NA 
NA 
NA 
NA 
0 
2 

-52% 

1985 

==== 

354 
354 
429 
429 

103.9 

103.9 

9 
9 
16 
4 
6 
42 

1679% 

1986 

=== 

432 
432 
860 
860 

90.4 

90.4 

9 
9 
14 
8 
4 
44 
5% 

1987 

===s 

550 
550 

1,400 

1,400 

81.0 

81.0 

13 
13 
17 
7 
10 
60 
34% 

1988 
==== 

700 
700 

2,100 

2,100 

74.3 

74.3 

15 
15 
22 
8 
14 
74 
24% 

1989 
==== 

850 
850 

2,850 

2,850 

69.3 

69.3 

17 
17 
26 
10 
18 
89 
20% 

1990 

==== 

950 
950 

3,700 

3,700 

65.6 

65.6 

19 
19 
29 
12 
23 
102 
15% 

1991 

==== 

1,050 

1,050 

4,600 

4,600 

62.8 

62.8 

20 
20 
31 
15 
27 
113 
11% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

19% 
19% 
40% 
40% 

-7% 
-7% 

17% 
17% 
17% 
14% 
45% 
21% 

Dataquest 

June 1987 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-15 

History and Forecast 

PCS Layout 

Far East 

Host-Dependent 

Millions of Dollars/Actual Units 

vo 
oo 

O 
Si 

-8 
A 
m 

O 
o 
o 

UNIT SHIPMENT DATA 

CPU Shipments 

Workstation Shipments 

CPU Installed Base 

Workstation Installed Base 

1982 

===s 

4 
7 
7 
11 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

514.8 

340.4 

NA 
NA 
NA 
NA 
0 
3 
NA 

1983 
s=ss 

56 
188 
63 
199 

379.3 

113.6 

NA 
NA 
NA 
NA 
4 
25 

914% 

1984 
E=SS 

87 
398 
150 
596 

580.1 

126.4 

NA 
NA 
NA 
HA 
6 
56 
120% 

1985 
s=s= 

172 
559 
322 

1,156 

410.0 

126.0 

29 ^ 

22 
13 
7 
5 
75 
35% 

1986 
==== 

265 
789 
586 

1,945 

363.0 

121.8 

31 
24 
28 
14 
11 
108 
43% 

1987 
==== 

400 
1,100 

950 
2,950 

331.8 

117.2 

64 
31 
21 
17 
22 
154 
43% 

1988 
ssss 

400 
1,100 

1,300 

3,950 

310.4 

115.5 

66 
28 
19 
18 
28 
159 
3% 

1989 
sr== 

450 
1,100 

1,700 

4,800 

295.4 

115.7 

69 
26 
18 
19 
33 
165 
4% 

1990 
S=!== 

450 
1,100 

2,050 

5,650 

284.7 

117.3 

72 
24 
16 
21 
38 
170 
3% 

1991 
==== 

450 
1,100 

2,350 

6,300 

276.9 

120.1 

74 
22 
15 
22 
42 
174 
3% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

179% 

230% 

204% 

267% 

-8% 
-23% 

NA 
NA 
NA 
NA 
158% 

156% 

===== 

11% 
7% 
32% 
27% 

-5% 
-0% 

19% 
-2% 

-12% 

9% 
32% 
10% 

Dataquest 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

•REGION: 

PLATFORM: 

UNITS: 

A.4-16 

History and Forecast 

PCS Layout 

Far East 

Personal Computer 

Hi It ions of Dollars/Actual Units 

vo 
Oo 

d (» <-* 
>o 

c 
n 
Ol O 
o o 
-a 
o 
-1 
p> 

o. 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shiptnents 

CPU Installed Base 

Uorkstation Installed Base 

PRICING DATA (TIiousands of Dollars) 
Average Systraa Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1983 

ss== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
HA 
NA 
0 
0 
NA 

1984 

==== 

181 
181 
181 
181 

23.9 

23.9 

NA 
NA 
NA 
HA 
1 
5 
NA 

1985 

==== 

A40 
440 
621 
621 

15.1 

15.1 

1 
1 
4 
1 
0 
7 
42% 

1986 
==== 

1.365 

1,365 

1,986 

1,986 

12.4 

12.4 

5 
5 
7 
3 
1 
21 
193% 

1987 
==== 

1,850 

1,850 

3,800 

3,800 

10.7 

10.7 

8 
8 
7 
2 
1 
26 
26% 

1988 

==== 

1,950 

1,950 

5.700 

5.700 

9.7 
9.7 

8 
8 
8 
2 
2 
27 
4% 

1989 
==== 

1.950 

1,950 

7,550 

7,550 

8.9 
8.9 

7 
7 
8 
2 
2 
27 
-1% 

1990 

==== 

1.850 

1.850 

9,200 

9,200 

8.4 
8.4 

7 
7 
8 
2 
3 
26 
-5% 

1991 

==== 

1.750 

1,750 

10,600 

10,600 

8.1 
8.1 

6 
6 
7 
2 
3 
24 
-6% 

Source: 

CAGR CAGR 

82-86 86-91 

===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
HA 
HA 
HA 
HA 

===== 

5% 
5% 
40% 
40% 

-8% 
-8% 

6% 
6% 
1% 

-15% 

24% 
3% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-17 

History and Forecast 

PCB Layout 

Rest of World 

All Ptatforms 

Millions of Dollars/Actual Units 

ô 
00 
•~ j 

D 
e> 
r* 
U 

I 
» 
t—i 
3 o o 

•i 

UNIT SHIPMENT DATA 

CPU Shipntents 

Workstation Shipcnents 

CPU Installed Base 

WorIcstation Installed Base 

1982 

==== 

436 
907 

1,401 

2,836 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Workstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

230.1 

110.5 

NA 
NA 
NA 
NA 
15 
115 
NA 

1983 
ssss 

8 
37 

1,409 

2,874 

345.3 

72.1 

NA 
NA 
NA 
NA 
1 
3 

-97% 

1984 
»== 

29 
53 

1,438 

2,927 

186.5 

102.8 

NA 
NA 
NA 
NA 
0 
6 
72% 

1985 

==== 

114 
138 

1,552 

3,065 

49.6 

40.9 

2 
2 
1 
1 
1 
7 
13% 

1986 
==== 

278 
288 

1,830 

3,353 

53.5 

51.7 

9 
4 
2 
1 
2 
18 

168% 

1987 

==== 

350 
350 

2,100 

3,550 

36.5 

35.5 

5 
3 
5 
2 
8 
23 
31% 

1988 
c=== 

400 
400 

2,400 

3,800 

32.2 

31.4 

5 
3 
6 
2 
8 
24 
4% 

1989 
ssss 

400 
400 

2,700 

4,000 

30.8 

30.2 

5 
3 
7 
2 
8 
25 
5% 

1990 
ssss 

400 
450 

3,000 

4,250 

29.8 

29.3 

5 
3 
8 
2 
8 
26 
3% 

1991 

450 
450 

3,250 

4,400 

29.2 

28.8 

5 
3 
8 
2 
8 
27 
2% 

Source: 

CAGR CAGR 

82-86 86-91 
sssss 

-11% 

-25% 

7% 
4% 

-31% 

-17% 

NA 
NA 
NA 
NA 
-40% 

-37% 

10% 
9% 
12% 
6% 

-11% 

-11% 

-10% 

-4% 
30% 
13% 
34% 
9% 

Dataquest 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-18 

History and Forecast 

PCB Layout 

Rest of World 

Technical Worlcstation 
Millions of Dollars/Actual Units 

vo 
00 
' J 

a 

n 
en 

§ 

UNIT SHIPMENT DATA 

CPU Shipments 

Uorkstation Shipments 

CPU Installed Base 

Uorkstation Installed Base 

PRICING DATA (Thousands of Dollars) 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior tisiitr 

1982 
==== 

0 
0 
0 
0 

,0 
.0 

NA 
NA 
NA 
HA 
0 
0 
NA 

1983 

==== 

0 
0 
0 
0 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
NA 

1984 
==== 

12 
12 
12 
12 

89.2 

89.2 

NA 
NA 
NA 
NA 
0 
1 
NA 

1985 
==== 

38 
38 
50 
50 

52.2 

52.2 

1 
1 
1 
0 
0 
2 

127% 

1986 
==== 

119 
119 
169 
169 

39.7 

39.7 

2 
2 
1 
0 
1 
5 

126% 

1987 
s=cs 

150 
150 
300 
300 

34.9 

34.9 

2 
2 
2 
1 
1 
6 
19% 

1988 

==== 

200 
200 
500 
500 

32.9 

32.9 

2 
2 
2 
1 
1 
7 
15% 

1989 
==== 

200 
200 
700 
700 

31.9 

31.9 

2 
2 
1 
1 
2 
8 
12% 

1990 

ss== 

200 
200 
850 
850 

31.4 

31.4 

2 
2 
1 
1 
2 
9 
10% 

1991 

==== 

200 
200 

1,050 

1,050 

31.2 

31.2 

2 
2 
1 
2 
3 
10 
8% 

Source: 

CAGR CAGR 

82-86 86-91 
===== 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

===== 

11% 
11% 
44% 
44% 

-5% 
-5% 

3% 
3% 
8% 
31% 
35% 
13% 

Dataquest 

June 1987 
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TABLE NUMBER 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-19 

History and Forecast 

PCB Layout 

Rest of World 

Host-Dependent 

Millions of Dollars/Actual Units 

@ 

vO 
00 
-1 

d 
lu 

U 

•g 
a 
(A D o o 

•a 

UNIT SHIPMENT DATA 

CPU Shipments 

UorIcstation Shipoients 

CPU Installed Base 

Uorl(station Installed Base 

PRICING DATA (Thousands of Dollars 

Average System Price 

Average Price per Seat 

REVENUE DATA 

CPU Revenue 

UorIcstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

1982 

==== 

436 
907 

1,401 

2,836 

) 
230.1 

110.5 

NA 
NA 
NA 
NA 
15 
115 
NA 

1983 
s=s= 

8 
37 

1,409 

2,874 

345.3 

72.1 

NA 
NA 
NA 
NA 
1 
3 

-97% 

1984 

=== 

9 
33 

1,417 

2,906 

513.9 

136,1 

NA 
NA 
NA 
NA 
0 
5 
42% 

1985 

==== 

6 
30 

1,424 

2,937 

506.4 

104.5 

1 
1 
1 
0 
1 
4 

-23% 

1986 
==== 

50 
60 

1,474 

2,996 

191.2 

160.1 

7 
2 
0 
1 
1 
11 
193% 

1987 

==== 

50 
50 

1,450 

2,900 

131.8 

109.8 

3 
2 
1 
1 
7 
14 
26% 

1988 
s==s 

50 
50 

1,450 

2,850 

111.1 

94.5 

3 
1 
1 
1 
6 
12 
-9% 

1989 
ssas 

50 
50 

1,400 

2,700 

102.5 

88.9 

3 
1 
1 
1 
6 
12 
-5% 

1990 
sssa 

50 
50 

1,350 

2,600 

98.6 

87.3 

3 
1 
1 
1 
6 
11 
-5% 

1991 

===== 

50 
50 

1,350 

2,500 

96.7 

87.4 

3 
1 
1 
1 
5 
11 
-4% 

Source 

CAGR CAGR 

82-86 86-91 

===== 

-42% 

-49% 

1% 
1% 

-5% 
10% 

NA 
NA 
NA 
NA 
-47% 

-45% 

0% 
-3% 
-2% 
-4% 

-13% 

-11% 

-16% 

-14% 

21% 
-1% 
35% 
-0% 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

REGION: 

PLATFORM: 

UNITS: 

A.4-20 

History and Forecast 

PCS Layout 

Rest of Uortd 

Personal Computer 

Millions of Dollars/Actual Units 

1982 1983 1984 1985 1986 1987 1988 1989 
CAGR CAGR 

1990 1991 82-86 86-91 

M3 
00 

o 
p 
r* 
O 

•g 
n 9 
o o 

o 
p3 
<» 

a 

UNIT SHIPMENT DATA 

CPU Shipments 

WorIcstation Shipments 

CPU Installed Base 

Vtorkstatton Installed Base 

REVENUE DATA 

CPU Revenue 

Uorkstation Revenue 

Software Revenue 

Peripheral Revenue 

Service Revenue 

Total Revenue 

Increase over Prior Year 

PRICING DATA (Thousands of Dollars) 

Average System Price .0 

Average Price per Seat .0 

NA 

NA 

NA 

NA 

0 

0 

NA 

NA 

NA 

NA 

NA 

0 

0 

NA 

9 
9 
9 
9 

.0 

.0 

NA 
NA 
NA 
NA 
0 
0 
HA 

70 
70 
79 
79 

7.0 
7.0 

0 
0 
0 
0 
0 
1 
NA 

109 
109 
187 
187 

5.5 
5.5 

0 
0 
1 
0 
0 
2 

177% 

150 
150 
350 
350 

4.4 
4.4 

0 
0 
3 
0 
0 
3 

107% 

150 
150 
500 
500 

4.0 
4.0 

0 
0 
4 
0 
0 
4 
39% 

150 
150 
650 
650 

3.8 
3.8 

0 
0 
5 
0 
0 
5 
21% 

150 
150 
750 
750 

3.7 
3.7 

0 
0 
5 
0 
0 
6 
11% 

150 
150 
900 
900 

3.6 
3.6 

0 
0 
6 
0 
0 
6 
5% 

Source: 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

7% 
7% 
37% 
37% 

-8% 
-8% 

-3% 
-3% 
45% 
NA 
0% 
32% 

Dataquest 

June 1987 
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Appendix B—Market Share 

INTRODUCTION 

Appendix B presents Dataquest's market share estimates for the CAD/CAM 
industry. It is against Dataquest's corporate policy to publish or release individual 
forecasts for any company. 

Please refer to "Introduction to the Service" for information on forecasting 
methodologies, companies contained within the data base, and caveats. Forecasting 
terms and definitions can be found in the glossary located behind the Appendix G tab. 

We have tried to segment the market share data in as many meaningful ways as 
possible. As the Forecast Data Base binder tends to be quite large by nature, we have 
limited Appendix B to the following structure: 

• Application 

— Region 

• Platform 

Each market share analysis section includes data by total CAD/CAM revenue, 
hardware and software revenue, and workstation shipments. The sum of hardware plus 
software revenue does not equal total revenue because we did not include revenue 
derived from servicing CAD/CAM systems for these market share analyses. 

CCIS EDA © 1987 Dataquest Incorporated June B-1 
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Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGICM: 

UNITS: 

B.1-1 

1986 Market Share 

Electronic Design Automation 

A l l Platforms 

Worldirfide 

Mil l ions of Oollars/Actual Units 

CoIipany 
ssssastt 

Digital 

Mentor 

Daisy 

IBM 
Apollo 

Racal-Redac 

Valid 
Seiko I&E 

CalIna 

Scientific Calc. 

Coupjtervision 
Hewlett-Packard 

Cadnetix 

Zuken 

Calay 

NEC 
Silvar-Lisco 
Futurenet 

Zycad 

Fuj i tsu 

Sun 
Control Data 

Intergraph 

Sharp System Products 

Applicon 

Tektronix 

Hitachi 

Telesis 

Total 1 

Revenue 
SSSSS3S 

213 
174 
97 
88 
74 
61 
61 
57 
55 
50 
49 
42 
38 
32 
30 
25 
24 
24 
20 
20 
18 
18 
18 
17 
17 
16 
13 
13 

flardware Software 

Revenue 
=s=sc= 

188 
86 
28 
76 
65 
27 
28 
39 
30 
19 
32 
30 
17 
16 
19 
16 
0 
1 
18 
13 
16 
11 
10 
11 
12 
7 
8 
8 

Revenue 
sssssss 

0 
65 
52 
5 
0 
25 
27 
14 
13 
16 
14 
8 
17 
13 
8 
7 
21 
20 
0 
6 
0 
4 
5 
5 
3 
7 
5 
4 

Wkstns 

Shipped 
3ZXSSSS 

779 
1,900 

1,400 

10,890 

2,885 

470 
1,260 

371 
507 
154 
517 
949 
670 
319 
240 
461 
0 

400 
0 

138 
855 
281 
123 
95 
221 
210 
57 
170 

Total 1 
Revenue 
ss==s=a 

11.5% 

9.4% 

5.2% 

4.8% 

4.0% 

3.3% 

3.3% 

3.1% 

3.0% 

2.7% 

2.7% 

2.3% 
2.0% 

1.7% 

1.6% 
1.3% 

1.3% 

1.3% 

1.1% 

1.1% 

1.0% 

1.0% 

1.0% 

.9% 

.9% 

.9% 

.7% 

.7% 

• Market 

•larduare ! 
Revenue 
S=SS3S= 

16.6% 

7.6% 
2.4% 

6.7% 

5.8% 

2.4% 

2.4% 

3.5% 

2.7% 

1.7% 

2.8% 

2.6% 

1.5% 

1.4% 

1.7% 

1.4% 

.0% 

.1% 
1.6% 
1.1% 

1.4% 

.9% 

.9% 

.9% 
1.1% 

.6% 

.7% 

.7% 

Share -• 

Software 
Revenue 

="==== 

.0% 
12.9% 

10.2% 

1.0% 

.0% 
5.0% 

5.4% 

2.7% 

2.5% 
3.1% 

2.8% 

1.6% 

3.3% 

2.6% 

1.7% 

1.4% 

4.1% 

3.9% 

.0% 
1.1% 

.0% 

.7% 

.9% 
1.0% 

.5% 
1.4% 

1.0% 

.9% 

Wkstns 

Shipped 
==3S£3SS 

2.2% 

5.3% 

3.9% 

30.5% 

8.1% 

1.3% 

3.5% 

1.0% 

1.4% 

.4% 
1.5% 

2.7% 

1.9% 

.9% 

.7% 
1.3% 

.0% 
1.1% 

.0% 

.4% 
2.4% 

.8% 

.3% 

.3% 

.6% 

.6% 

.2% 

.5% 

(Continued) 
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TABLE NUMBER: 
TITLES 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

Appendix B Market Shares 

B.1-1 (Continued) 

1986 Market Share 

Electronic Design Automation 

All Platforms 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Toshiba 

Otsukashokai 

Autodesk 

Hitachi Zosen 

Mitsubishi Electric 

Other Companies 

All Far East-Based 

All European-Based 

All Hardware Compar 

Companies 

Companies 

lies 

All Turnkey & SW Companies 

All Companies 

Total 

Revenue 

_̂ ^ 
5 
4 
2 
1 
1 

473 
216 
26 
619 

1,231 

1,851 

Hardware Software 

Revenue 
——=aa—a 

4 
2 
0 
1 
1 

293 
133 
15 
560 
574 

1,134 

Revenue 
—=——=— 

0 
1 
2 
0 
0 

139 
69 
9 
0 

506 
506 

Wkstns 

Shi|:̂ }ed 

36 
303 
0 
16 
6 

8,896 

2,686 

292 
22,247 

13,406 

35,653 

Total 

Revemw 
s:s3sasss 

.3% 

.2% 

.1% 
,1% 
.1% 

25.6% 

11.7% 

1.4% 

33.5% 

66.5% 

100.0% 

- narKBt 

Hardware 
Revenue 
ss=a=sa 

.4% 

.2% 

.0% 

.1% 

.1% 
25.9% 

11.7% 

1.3% 

49.4% 

50.6% 

100.0% 

Software 

Revenue 
—stsssss 

.1% 

.3% 

.4% 

.1% 

.0% 
27.5% 

13.6% 

1.7% 

.0% 
100.0% 

100.0% 

Ukstns 

Shipped 
53XSSSS 

.1% 

.9% 

.0% 

.0% 

.0% 
25.0% 

7.5% 

.8% 
62.4% 

37.6% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated Jime 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-2 
1986 Market Share 

Electronic Design Automation 
Technical Workstation 

Worldwide 
Millions of Dollars/Actual Units 

Conpany 
—aaaaaa 

Mentor 

Apollo 

Valid 

Daisy 
Racal-Redac 

Hewlett-Packard 

Computervision 

Calma 
Digital 

Cadnetix 

Cat ay 

Seiko I&E 

Sun 
Scientific Calc. 

Intergraph 

Telesis 

Sharp System Products 

Tektronix 

Silvar-Lisco 

NEC 
Zuken 

IBM 
Control Data 

Autodesk 

Other C«Rpanies 

All Far East'Based Companies 

All European'Based Companies 

All I4ardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 1 

Revenue 
SS3S3k&SS 

171 
74 
55 
52 
50 
42 
40 
35 
35 
30 
30 
23 
18 
14 
14 
11 
10 
8 
8 
7 
2 
1 
1 
0 

106 
56 
22 
133 
706 
838 

Hardware Software 

Revenue 
SStiSS^SSSS 

86 
65 
26 
16 
27 
30 
28 
18 
31 
17 
19 
14 
16 
5 
7 
7 
6 
3 
0 
5 
1 
1 
1 
0 
36 
32 
13 
117 
348 
465 

Revenue 

63 
0 
24 
26 
15 
8 
10 
10 
0 
10 
8 
8 
0 
5 
4 
4 
4 
4 
7 
2 
1 
0 
0 
0 
59 
20 
8 
0 

273 
273 

Wkstns 

Shipped 
assssss 

1,900 

2,885 
1,141 

512 
470 
949 
450 
390 
779 
670 
240 
89 
855 
35 
98 
91 
53 
94 
0 
81 
30 
12 
13 
0 

782 
301 
230 

4,713 

7,977 
12,691 

Market Share -• 
Total Hardware Software 

Revenue 
SS9tf9SS 

20.4% 

8.9% 

6.6%' 

6.2% 
5.9% 

5.0% 

4.8% 

4.2% 

4.2% 

3.6% 

3.6% 

z.n. 
1.1% 
1.7% 

1.6% 

1.3% 

1.2% 

1.0% 

.9% 

.9% 

.3% 

.2% 

.2% 

.0% 
12.6% 

6.7% 

2.7% 

15.8% 

84.2% 
100.0% 

Revenue 
s=asssa 

18.5% 

14.1% 

5.6% 

3.5% 

5.9% 

6.5% 

6.0% 

3.8% 

6.7% 

3.7% 

4.2% 

2.9% 

3.5% 

1.0% 

1.5% 

1.5% 

1.2% 

.7% 

.0% 
1.0% 

.3% 

.2% 

.1% 

.0% 
7.7% 

7.0% 

2.8% 

25.1% 

74.9% 

100.0% 

Revenue 
ssaasaa 

23.1% 

.0% 
8.8% 

9.6% 

5.7% 

3.0% 

3.8% 

3.6% 

.0% 
3.6% 

3.1% 

2.8% 

.0% 
1.8% 

1.5% 

1.4% 

1.4% 

1.4% 

2.4% 

.7% 

.3% 

.2% 

.2% 

.0% 
21.7% 

7.3% 

2.8% 

.0% 
100.0% 

100.0% 

Wkstns 

Shif̂ sed 
sasssss 

15.0% 

22.7% 

9.0% 

4.0% 

3.7% 

7.5% 

3.5% 

3.1% 

6.1% 

5.3% 

1.9% 

.7% 
6.7% 

.3% 

.8% 

.7% 

.4% 

.7% 

.0% 

.6% 

.2% 

.1% 

.1% 

.0% 
6.2% 
2.4% 

1.8% 

37.1% 
62.9% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-3 

1986 Market Share 

Electronic Design Automation 

Host-Dependent 

Worldwide 

Millions of Dollars/Actual Units 

Total 

Company Revenue 
sssssrs sssasss 

Digital 178 

Scientific Calc. 35 

IBM 33 

Zuken 29 

Zycad 20 

CalIna 20 

Fujitsu 19 

Silvar-Lisco 17 

Applicon 17 

Control Data 16 

Hitachi 13 

NEC 12 

Seiko I&E 8 

Tektronix 8 

Sharp Systran Products 7 
Computervision 6 

Toshiba 4 

Intergraph 4 

Hitachi Zosen 1 

Mitsubishi Electric 1 

Other Companies 287 

All Far East-Based Con̂ n̂ies 106 

All European'Based Companies 3 

All Hardware Companies 406 

Alt Turnkey & SW Companies 330 

All Companies 736 

Hardware Software 

Revenue Revenue 
ssss^xssx ssaassssB 

157 

15 

23 

15 

18 

12 

12 

0 

12 

10 

8 

9 

6 

4 

5 

4 

4 

3 

1 

1 

218 

66 

2 

362 
174 

536 

0 

9 

4 

12 

0 

3 

5 

14 

3 

3 

5 

2 

1 

3 

1 

1 

0 

1 

0 

0 

42 

32 
1 

0 

111 

111 

Ukstns 

Shipped 
srnxsas 

0 

119 

324 

290 

0 

116 

108 

0 

221 

268 
57 

80 

53 

116 

42 

28 

32 

25 

16 

6 

1,523 

779 

53 

1,308 

2,116 

3,425 

Market Share 

Total Hardware Software Wkstns 

Revemie Revenue Revenue Shipped 

24.2% 

4.7% 

4.4% 

4.0% 

2.8% 

2.7% 

2.6% 

2.3% 

2.2% 

2.2% 

1.8% 

1.6% 

1,1% 

1.1% 

.9% 

.8% 

.6% 

.6% 

.2% 

.2% 

39.0% 

14.4% 

.4% 

55.1% 

44.9% 

100.0% 

29.3% 

2.7% 

4.3% 

2.8% 

3.4% 

2.3% 

2.3% 

.0% 

2.3% 

1.9% 

1.4% 

1.6% 

1.2% 

.7% 

1.0% 

.7% 

.7% 

.5% 

.1% 

.2% 

40.6% 

12.3% 

.3% 

67.6% 

32.4% 

100.0% 

.0% 

8.5% 

3.6% 

11.0% 

.0% 

2.6% 

4.8% 

12.8% 

2.4% 

2.6% 

4.5% 

1.9% 

1.3% 

2.9% 

1.0% 

.7% 

.4% 

.5% 

.4% 

.2% 

37.6% 

29.0% 

1.1% 

.0% 

100.0% 

100.0% 

.0% 

3.5% 

9.5% 

8.5% 

.0% 

3.4% 

3.2% 

.0% 

6.5% 

7.8% 
1,7% 

2.3% 

1.6% 

3.4% 

1.2% 

.8% 

,9% 

,7% 

,5% 

.2% 

44.5% 

22.7% 

1,6% 

38.2% 

61.8% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-4 

1986 Market Share 

Electronic Design Autoination 

Personal CoInputer 

Uorldviide 

Millions of Dollars/Actual Units 

Company 

SSl^SSfiS 

IBM 

Daisy 

Seiko I&E 

Futurenet 

Racal-Redac 
Cadnetlx 

NEC 
Valid 

Comixitervision 

Otsukashokai 

Mentor 

Telesis 

Autodesk 

Scientific Gate. 

FuJ i tsu 
Toshiba 

Control Data 

Calma 

Other Companies 

All Far East-Based Conpanies 

All European-Based Companies 

All Hardware Conpanies 

All Turnkey & SU Companies 

All Companies 

Total 1 

Reveroje 

54 
45 
26 
24 
11 
8 
6 
6 
4 
4 
2 
2 
2 
2 
1 
1 
0 
0 
80 
54 
0 
81 
195 
276 

hardware Software 

Revenue 

53 
11 
19 
1 
0 
0 
3 
2 
1 
2 
0 
1 
0 
0 
0 
1 
0 
0 
39 
35 
0 
81 
52 
133 

Revenue 

1 
26 
5 
20 
10 
7 
3 
3 
3 
1 
2 
1 
2 
1 
0 
0 
0 
0 
38 
17 
0 
0 

122 
122 

Wkstns 

Shipped 

s sSssvs 

10,554 

888 
229 
400 
0 
0 

300 
119 
39 
303 
0 
79 
0 
0 
30 
4 
0 
1 

6,592 

1,606 

9 
16,226 

3,312 

19.538 

Total ) 

Revenue 

33SSSKBSS 

19.5% 

16.2X 
9.3% 

8.6% 

4.2% 
2.7% 

2.2% 

2.0% 

1.3% 

1.3% 

.9% 

.8% 

.7% 

.5% 

.2% 

.2% 

.1% 

.0% 
29.2% 

19.7% 

.1% 
29.2% 

70.8% 

100.0% 

• Market Share -• 

hardware Software 
Revenue 

SS3ISS3S3 

39.7% 

8.3% 

14.5% 

.8% 

.0% 

.0% 
2.1% 
1.3% 

.4% 
1.6% 

.0% 
1.0% 

.0% 

.0% 

.3% 

.4% 

.0% 

.0% 
29.6% 

26.0% 

.2% 
60.6% 

39.4% 

100.0% 

Revenue 

.6% 
20.9% 

3.9% 

16.3% 

8.1% 

5.6% 

2.3% 
2.7% 

2.6% 

1.1% 

1.7% 

.6% 
1.5% 

.9% 

.1% 

.0% 

.2% 

.0% 
31.0% 

13.6% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

54.0% 

4.5% 

1.2% 

2.0% 

.0% 

.0% 
1.5% 

.6% 

.2% 
1.6% 

.0% 

.4% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 
33.7% 

8.2% 

.0% 
83.0% 

17.0% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-5 

1986 Market Share 

Electronic Design Automation 

All Platforms 

North America 
Millions of Dollars/Actual Units 

Conpany 
=s=ssss 

Digital 

Mentor 

IBM 
Daisy 

Apollo 

Scientific Calc. 

CalIna 

Cadnetix 

Valid 

Computervision 

Zycad 

Futurenet 
Hewlett-Packard 

Calay 

Tektronix 
Silvar-Lisco 

Intergraph 

Sun 
Racal-Redac 

Control Data 

Applicon 

Telesis 

Autodesk 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Con^nies 

All Companies 

Total Hardware Software 

Revenue 
S3XSSSS 

119 
101 
48 
43 
38 
34 
33 
32 
28 
21 
19 
17 
16 
15 
14 
13 
13 
11 
11 
11 
10 
9 
1 

266 
0 
0 

354 
570 
924 

Revenue 
ssssftss 

105 
49 
43 
12 
34 
13 
18 
15 
13 
13 
17 
1 
11 
12 
6 
0 
7 
10 
5 
6 
7 
6 
0 

156 
0 
0 

321 
239 
560 

Revenue 
SSSSSfllS 

0 
38 
3 
23 
0 
11 
8 
14 
12 
6 
0 
14 
3 
2 
6 
11 
3 
0 
4 
2 
2 
3 
1 
87 
0 
0 
0 

254 
254 

Wkstns 

Shipped 
ss==ssa 

436 
1,246 

6,535 

630 
1,481 

105 
304 
576 
585 
229 
0 

334 
381 
128 
178 
0 
88 
513 
115 
169 
148 
119 
0 

6,077 

0 
0 

14,370 

6,007 

20,377 

— - Market Share -• 
Total Hardware Software 

Revenue 
SS'SSSSS 

12.9% 

10.9% 

5.2% 

4.7% 

4.1% 

3.7% 

3.5% 

3.5% 

3.0% 

2.2% 

2.0% 

1.9% 

1.7% 

1.6% 

1.5% 

1.4% 
1.4% 

1.2% 

1.2% 

1.2% 

1.1% 

1.0% 

.1% 
28.8% 

.0% 
,0% 

38.3% 

61.7% 

100.0% 

Revenue 
==s==xx 

18.8% 

8.7% 

i.n 
2.2% 

6.0% 

2.4% 

3.2% 

2.7% 

2.3% 

2.4% 

3.0% 

.2% 
2.0% 

2.1% 
1.1% 

.0% 
1.3% 

1.7% 

.9% 
1.2% 

1.3% 

1.0% 

.0% 
27.9% 

.0% 

.0% 
57.3% 

42.7% 

100.0% 

Revenue 

======= 
.0% 

14.9% 

1.0% 

9.2% 

.0% 
4.2% 

3.0% 

5.6% 

4.9% 

2.4% 

.0% 
5.6% 

1.1% 

.9% 
2.3% 

4.3% 

1.3% 

.0% 
1.8% 

.9% 

.6% 
1.2% 

.5% 
34.2% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

======= 
2.1% 

6.1% 

32.1% 

3.1% 

7.3% 

.5% 
1.5% 

2.8% 

2.9% 

1.1% 

.0% 
1.6% 

1.9% 

.6% 

.9% 

.0% 

.4% 
2.5% 

.6% 

.8% 

.7% 

.6% 

.0% 
29.8% 

.0% 

.0% 
70.5% 

29.5% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE l«IUNBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-6 

1986 Market Share 

Electronic Design Automation 

Technical Workstation 

North America 

Millions of Dollars/Actual Units 

Conpany 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Mentor 

Apollo 

Cadnetix 

Valid 

Daisy 

Calma 

Digital 

Compgtervision 

Hewlett-Packard 

Calay 

Sun 
Intergraph 

Scientific Calc. 

Racal-Redac 

Telesis 

Tektronix 

Silvar-Lisco 

Control Data 

IBM 
Autodesk 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Coopanies 

All Companies 

99 
38 
26 
25 
23 
21 
20 
18 
16 
15 
11 
10 
9 
9 
8 
7 
4 
1 
1 
0 
54 
0 
0 
71 
344 
415 

49 
34 
15 
12 
7 
11 
17 
12 
11 
12 
10 
5 
3 
5 
5 
3 
0 
0 
0 
0 
12 
0 
0 
63 
161 
224 

36 
0 
8 
11 
12 
6 
0 
5 
3 
2 
0 
3 
3 
3 
3 
3 
3 
0 
0 
0 
36 
0 
0 
0 

138 
138 

1,246 

1,481 

576 
530 
230 
242 
436 
204 
381 
128 
513 
70 
24 
115 
64 
80 
0 
9 
7 
0 

448 
0 
0 

2,537 

4,247 

6,784 

23.9% 

9.2% 

0*b/» 

6.1% 

5.6% 

5.2% 

4.8% 

4.3% 

3.8% 

3.6% 

2.7% 
2.3% 

2.3% 

2.1% 
1.9% 

1.6% 

.9% 

.2% 

.2% 

.0% 
13.0% 

.0% 

.0% 
17.2% 

82.8% 

100.0% 

21,7% 

15.0% 

6,7% 

5.4% 

3,3% 

4,8% 

7,8% 

5,5% 

5,1% 

5,2% 

4,4% 

2,3% 

1,4% 

2.2% 

2,2% 

1,2% 

,0% 
,2% 
,2% 
.0% 

5,5% 

,0% 
,0% 

28,1% 

71,9% 

100,0% 

26.5% 
.0% 

6.1% 

7.9% 

8.5% 

4.4% 

.0% 
3.3% 

2.1% 
1.6% 

.0% 
2.1% 

2.5% 

2.0% 

1.9% 

2.3% 

2.4% 

.2% 

.2% 

.0% 
26.0% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

18.4% 

21.8% 

8.5% 

7,8% 
3.4% 

3.6% 
6.4% 

3.0% 

5.6% 

1.9% 

7.6% 

1.0% 

.3% 
1.7% 

.9% 
1.2% 

.0% 

.1% 

.1% 

.0% 
6.6% 

.0% 

.0% 
37.4% 

62.6% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-7 

1986 Market Share 

Electronic Design Automation 

Host-Dependent 

North America 

Millions of Dollars/Actual Units 

Company 

Digital 

Scientific Calc. 

Zycad 

IBM 

Calma 

Applicon 

Control Data 

Silvar-Lisco 

Tektronix 

Intergraph 

Computervision 

Other Conipanies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW C<»npanies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

100 

23 

19 

15 

11 

10 

10 

9 

7 

3 

1 

162 

0 

0 

227 
143 

370 

88 

10 

17 

11 

7 

7 

6 

0 

3 

2 

1 

119 

0 

0 

203 

69 

272 

0 

6 

0 

2 

2 

2 

2 

8 

3 

0 

0 

27 

0 

0 

0 

52 

52 

0 

81 

0 

154 

61 

148 

161 

0 

99 

18 

7 

790 

0 

0 

732 

787 

1,519 

Total 
Revenue 
asassss 

26.9% 

6.3% 

5.0% 

4.0% 

3.1% 

2.7% 

2,6% 

2.4% 

1.8% 

.8% 

.4% 
43.8% 

.0% 

.0% 

61.4% 

38.6% 

100.0% 

- Market Share -
Hardware Software 

Revenue Revenue 

32.3% 

3.7% 

6.2% 
4.0% 

2.7% 

2.7% 

2.2% 

.0% 

1.2% 
.7% 

.3% 
44.0% 

.0% 

.0% 

74.7% 

25.3% 

100.0% 

.0% 

12.4% 

.0% 

3.7% 

3.1% 

3.1% 

3.4% 

14.8% 

5.3% 

.8% 

.4% 

52.9% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

Wkstns 

Shipped 

.0% 

5.3% 

.0% 

10.2% 

4.0% 

9.7% 

10.6% 
.0% 

6.5% 

1.2% 

.5% 
52.0% 

.0% 

.0% 

48.2% 

51.8% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORH: 

REGION: 

UNITS: 

B.1-8 

1986 Marlcet Share 

Electronic Design AutoInation 

Personal Computer 

North America 

Millions of Dollars/Actual Units 

Company 

sasssass 

IBM 

Daisy 

Futurenet 

Cadnetix 

Valid 
Racal-Redac 

Computervision 

Mentor 

Telesis 

Autodesk 

Sc i en t i f ic Calc. 

Control Data 

Calma 

Other Companies 

A l l Far East-Based Companies 

A l l European-Based Companies 

A l l Hardware Companies 

A l l Turnkey & SU Companies 

A l l Companies 

Total 

Reveraje 

asesssas 

33 

20 

17 

6 

3 

2 

2 

2 

1 

1 

1 

0 

0 

50 

0 

0 

55 

83 

138 

Hardware Software 

Reveraje 

saasstt t f 

32 

5 

1 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

25 
0 

0 

55 

9 

64 

Reveruie 

SSSSBSSS 

0 

11 

14 

6 

2 

2 

0 

0 

24 

0 

0 

0 

64 

64 

Wkstns 

Shipped 

SSSS8SX38 

6,373 
400 

334 

0 

55 

0 

18 

0 

55 

0 

0 

0 

1 

4,838 

0 

0 

11,101 

973 

12,074 

Total 

Revenue 

S S S 9 S B S 

23.5% 

14.5% 

12.5% 

4.7% 

1.9% 

1.5% 

1.2% 

1.2% 

1.1% 

.9% 

.7% 

.2% 

.0% 

36.1% 

.0% 

.0% 

39.9% 

60.1% 

100.0% 

• Market Share -

Hardware Software 
Reverxje 

ssxsses^ 

49.6% 

7.8% 

1.4% 

.0% 

1.3% 

.0% 

.4% 

.0% 

1.4% 

.0% 

.0% 

.0% 

.0% 

38.1% 

.0% 

.0% 

85.8% 

14.2% 

100.0% 

Revenue 

SSSSS 3E S S 

.6% 

17.8% 

22.2% 

9 .1% 

2.3% 

2.7% 

2.2% 

2.2% 

.8% 

1.9% 

1.1% 

.3% 

.0% 

36.7% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

Ukstns 

Shipped 

52.8% 

3.3% 

2.8% 

.0% 

.5% 

.0% 

. 1 % 

.0% 

.5% 

.0% 

.0% 

.0% 

.0% 

40.1% 

.0% 

.0% 

91.9% 

8 .1% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-9 

1986 Market Share 
Electronic Design Automation 

All Platforms 

Europe 
Millions of Dollars/Actual Units 

Company 
sasssss 

Racal-Redac 

Daisy 

Digital 

Mentor 
Computervision 

IBM 

Valid 
Hewlett-Packard 

Scientific Gale. 

Apollo 

est ay 

Silvar-Lisco 

Applicon 

Control Data 

Calma 

Intergraph 

Sun 

Futurenet 

Cadnetix 

Telesis 

Tektronix 

Zycad 

Autodesk 

other Ccxnpanies 
All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total Hardware 

Revenue Revenue 
sssssss ssasssss 

46 

43 

43 

41 

24 

22 

21 

19 
14 

13 

13 

9 

6 

5 

5 

4 

4 

3 

3 

3 

2 
1 

0 

100 

0 

26 

122 

325 

447 

21 

12 

38 

20 

16 

19 

10 

13 

5 

12 

6 

0 

4 

3 

2 

2 

3 

0 

1 

2 

1 

1 

0 

63 

0 

15 

110 

145 

255 

Software 

Revenue 
sssssss 

19 

23 

0 

16 

r 
2 

10 

3 

4 

0 

6 

8 

1 

1 

1 

1 

0 

3 

1 

1 

1 

0 

0 

28 

0 

9 

0 

136 

136 

Wkstns 

Shipped 

310 

630 

156 

512 

267 

2,430 

438 

453 

43 

516 

96 

0 

61 

83 

38 

28 

171 

59 

54 

36 

32 

0 

0 

1,334 

0 

292 

4,185 

3,634 

7,819 

Total 

Revenue 
SS3SSS8 

10.3% 

9.7% 

9.6% 

9.2% 

5.4% 

5.0% 

4.8% 

4.2% 

3.1% 

3.0% 

3.0% 

2,1% 

1.3% 

1.2% 

1.1% 

.9% 

.8% 

.7% 

.7% 

.6% 

.5% 

.3% 

,1% 

22,5% 
.0% 

5.8% 

27,3% 

72-7% 

100,0% 

- Market Share -

Hardware Software 

Revenue Revenue 

14.0% 

17.1% 

.0% 

11.4% 

5.3% 

1.2% 

7.1% 

2.5% 

3.2% 

.0% 

8.1% 

4.9% 

14,7% 

7,8% 

6,1% 

7,4% 

3,8% 

5,3% 

2,1% 
4,6% 

2,5% 

,0% 

1,7% 

1.2% 

,8% 

.9% 

1,3% 

.1% 

,5% 

,7% 

,4% 

.4% 

.0% 

24.7% 

.0% 

5.8% 

43.2% 

56.8% 

100.0% 

4.3% 

5.8% 

.7% 

.8% 

.6% 

.8% 

.0% 

1.9% 

1.0% 

.7% 

.8% 

.0% 

.3% 
20.7% 

.0% 

6.5% 

.0% 

100.0% 

100.0% 

Wkstns 

Shipped 
ssxssasa 

4.0% 

8.1% 

2.0% 

6.5% 

3.4% 

31.1% 

5.6% 

5.8% 

.6% 

6.6% 

1.2% 

.0% 

.8% 

1.1% 

.5% 

.4% 

2.2% 

.8% 

.7% 

.5% 

.4% 

.0% 

.0% 

17.1% 

.0% 

3.7% 

53.5% 

46.5% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-10 

1986 Market Share 
Electronic Design Automation 

Technical Workstation 

Europe 
Millions of Dollars/Actual Units 

Conpany 

Total Hardware Software Wkstns 

Reverttje Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

ReverAje Revenue Revenue Shipped 

Mentor 

Racal-Redac 

Daisy 
Computervision 

Valid 
Hewlett-Packard 

Apollo -

Cat ay 

Digital 
Scientific Calc. 

Sun 
Intergraph 

Silvar-Lisco 

Cadnetix 

Cat ma 

Telesis 
Tektronix 

IBM 
Control Data 
Other CoIq»nies 

All Far East-Based Companies 

All European-Based Cismpanies 

All Hardware Companies 

All Turnkey & SW 

All Companies 

Companies 

41 
37 
23 
21 
19 
19 
13 
13 
7 
4 
4 
3 
3 
2 
2 
2 
1 
1 
0 
34 
0 
22 
25 
225 
250 

20 
21 
7 
14 
9 
13 
12 
6 
6 
1 
3 
2 
0 
1 
1 
1 
0 
0 
0 
15 
0 
13 
22 
113 
135 

15 
12 
12 
5 
8 
3 
0 
6 
0 
1 
0 
1 
2 
1 
0 
1 
1 
0 
0 
15 
0 
8 
0 
84 
84 

512 
310 
230 
238 
396 
453 
516 
96 
156 
10 
171 
22 
0 
54 
16 
19 
14 
5 
3 

241 
0 

230 
891 

2,644 

3,535 

16.2% 

15.0% 
9.4% 

8.2% 

7.7% 

7.5% 

5.3% 

5.3% 

2.8% 

1.6% 

1.5% 

1.2% 

1.1% 

1.0% 

1.0% 

.9% 

.5% 

.2% 

.1% 
13.4% 

.0% 
9.0% 

10.1% 

89.9% 

100.0% 

14.7% 

15.3% 

5.5% 
10.7% 

6.6% 

10.0% 

8.7% 

4.7% 

4.6% 

1.0% 

2.4% 

1.2% 

.0% 
1.0% 

.7% 
1.1% 

.4% 

.2% 

.1% 
11.2% 

.0% 
9.6% 

16.4% 

83.6% 
100.0% 

17.8% 

13.8% 

14.0% 

6.3% 

10.1% 

4.0% 

.0% 
7.0% 

.0% 
1.7% 

.0% 
1.1% 

2.8% 

.9% 

.4% 

.9% 

.7% 

.2% 

.1% 
18.1% 

.0% 
8.9% 

.0% 
100.0% 

100.0% 

14.5% 

8.8% 

6.5% 

6.7% 

11.2% 

12.8% 

14.6% 

2.7% 

4.4% 

.3% 
4.8% 

.6% 

.0% 
1.5% 

.5% 

.5% 

.4% 

.1% 

.1% 
6.8% 

.0% 
6.5% 

25.2% 

74.8% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated Jtme 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-11 
1986 Market Share 

Electronic Design AutoInation 
Host-Dependent 

Europe 

Millions of Dot tars/Actual Units 

Company 
sssssas 

Digital 

Scientific Calc. 

IBM 
Silvar-Lisco 

Applicon 

Control Data 

Calma 
Cornputervision 

Zycad 

Tektronix 

Intergraph 

Other Coinpanies 

All Far East-Based Coinpanies 

All European-Based Coinpanies 

All Hardware Companies 

All Turnkey & SU Coinpanies 

All Coinpanies 

Total 

Revenue 
sasssxs 

36 
10 
10 
7 
6 
5 
3 
2 
1 
1 
1 
58 
0 
3 
82 
56 
138 

Harcfatare Software 

Revenue 
ssassas 

31 
4 
7 
0 
4 
3 

44 
0 
2 
73 
25 
98 

Revenue 
SCS S3SS 3C 

0 
3 
1 
6 
1 
1 
0 
0 
0 
0 
0 
9 
0 
1 
0 
21 
21 

Wkstns 

Shipped 
SSSESSSSSS 

0 
33 
99 
0 
61 
80 
22 
8 
0 
17 
6 

326 
0 
53 
264 
388 
653 

Total Hardware Software 

Revenue 
ssrssSB 

25.9% 

7.0% 

6.9% 

4.7% 

4.2% 

3.6% 

1.9% 

1.2% 

.9% 

.9% 

.7% 
42.1% 

,0% 
2.2% 

59,5% 

40.5% 

100.0% 

Revenue 
ssssssa 

32.0% 

4.2% 

7.1% 

.0% 
4,3% 

3.1% 

1.1% 

1.0% 

1.1% 

.6% 

.6% 
44.8% 

.0% 
1.7% 

74.6% 

25.4% 

100.0% 

Revenue 

======= 
.0% 

12.6% 

5.8% 

26.3% 

4.6% 

4.2% 

1.9% 

1.0% 

.0% 
2.3% 

.7% 
40.5% 

.0% 
6.1% 

.0% 
100.0% 
100.0% 

Wkstns 

Shipped 
SBssssa: 

.0% 
5.1% 
15.1% 

.0% 
9.4% 

12.3% 

3.3% 

1.3% 

.0% 
2.7% 

.9% 
50.0% 

.0% 
8.2% 

40.5% 

59.5% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

RECION: 

UNITS: 

B.1-12 
1986 Market Share 

Electronic Design Autonation 

Personal Computer 

Europe 
Millions of Dollars/Actual Units 

Conpany 

Total Hardware software Wkstns 

Revenue Revervje Revenue Shif̂ sed 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Daisy 

IBM 
Racal'Redac 

Futurenet 

CoRiputervisiwi 

Valid 

Mentor 

Cadnetix 

Telesis 

Autodesk 
Scientific Calc. 

Control Data 

Other Companies 
All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

20 
12 
9 
3 
2 
2 
1 
1 
0 
0 
0 
0 
9 
0 
0 
15 
44 
59 

5 
12 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
4 
0 
0 
15 
7 
22 

11 
0 
7 
3 
2 
1 
1 
1 
0 
0 
0 
0 
4 
0 
0 
0 
31 
31 

400 
2,326 

0 
59 
21 
42 
0 
0 
17 
0 
0 
0 

767 
0 
9 

3.029 

601 
3,631 

33.9% 

20.4% 
14.6% 

5.2% 

3.3% 

3.3% 

1.2% 
1.0% 

.8% 

.7% 

.7% 

.2% 
14.8% 

.0% 

.5% 
25.4% 

74.6% 

100.0% 

22.5% 

53.0% 

.0% 

.7% 
1.2% 

2.8% 

.0% 

.0% 
1.3% 

.0% 

.0% 

.0% 
18.5% 

.0% 

.9% 
67.9% 

32.1% 
100.0% 

37.2% 

.8% 
24.0% 

8.2% 

5.4% 

3.7% 

1.9% 
1.7% 

.5% 
1.4% 

.9% 

.3% 
14.0% 

.0% 

.2% 

.0% 
100.0% 

100.0% 

11.0% 

64.1% 

.0% 
1.6% 

.6% 
1.1% 

.0% 

.0% 

.5% 

.0% 

.0% 

.0% 
21.1% 

.0% 

.2% 
83.4% 
16.6% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

T ITLE: 

APPLICATION: 

PLATFORM: 

REGION: 
UNITS: 

B.1-13 

1986 Market Share 

Electronic Design Automation 

All Platforms 

Far East 
Mill ions of Dollars/Actual Units 

Company 
sssssss 

Seiko I&E 

Digital 

Zuken 

Mentor 

NEC 
Fujitsu 
Sharp System Products 

IBM 
Apollo 

Calma 

Hitachi 

Valid 

Daisy 

Hewlett-Packard 

Toshiba 
Computervision 

Otsukashokai 

Racal-Redac 

Futurenet 

Sun 
Cadnetix 

Scientific Calc. 
Silvar-Lisco 

Cat ay 

Hitachi Zosen 

Mitsubishi Electric • 

Telesis 

Control Data 

Total 1 

Revenue 
x====== 

57 
32 
32 
31 
25 
20 
17 
16 
15 
14 
13 
11 
10 
6 
5 
4 
4 
3 
3 
3 
2 
2 
2 
2 
1 
1 
1 
1 

Hardware : 

Revenue 
===sss= 

39 
28 
16 
18 
16 
13 
11 
13 
13 
8 
8 
5 
3 
4 
4 
2 
2 
1 
0 
2 
1 
1 
0 
1 
1 
1 
1 
1 

Software 

Revenue 

=3S=S== 

14 
0 
13 
12 

r 
6 
5 
1 
0 
3 
5 
5 
5 
2 
0 
1 
1 
1 
3 
0 
1 
1 
2 
0 
0 
0 
0 
0 

Wkstns 

Shipped 
sassSEsa 

371 
117 
319 
143 
461 
138 
95 

1,763 

592 
134 
57 
225 
140 
81 
36 
16 
303 
33 
0 

128 
40 
6 
0 
13 
16 
6 
12 
14 

Total 1 

Revenue 

3===r= 

13.5% 

7.6% 

7.5% 

7.5% 
5.9% 

4.7% 

4.0% 

3.9% 

3.6% 

3.4% 

3.2% 

2.6% 
2.3% 

1.4% 

1.2% 

.9% 

.9% 

.8% 

.7% 

.7% 

.5% 

.5% 

.5% 

.4% 

.3% 

.3% 

.2% 

.2% 

• Market 

lardware ! 
Revenue 
sssssss 

14.6% 

10.5% 

6.0% 

6.5% 

6.0% 

4.8% 

4.0% 

4.9% 

5.0% 

3.0% 

2.8% 

1.8% 

1.0% 

1.5% 

1.6% 

.9% 

.8% 

.5% 

.0% 

.9% 

.4% 

.3% 

.0% 

.4% 

.3% 

.4% 

.2% 

.2% 

Software 

Revenue 

======= 

12.4% 

.0% 
11.7% 

10.5% 

6.2% 

4.9% 

4.4% 

.7% 

.0% 
3.0% 

4.5% 

4.4% 

4.6% 

1.5% 

.4% 

.7% 
1.2% 

1.2% 

2,4% 

.0% 

.9% 

.6% 
1.6% 

.2% 

.4% 

.2% 

.3% 

.2% 

Wkstns 

Sh i pped 
sasasss 

5.6% 

1.8% 

4.8% 

2.2% 

7.0% 

2.1% 

1.4% 

26.7% 

9.0% 

2.0% 

.9% 
3.4% 

2.1% 

1.2% 

.5% 

.2% 
4.6% 

.5% 

.0% 
1.9% 

.6% 

.1% 

.0% 

.2% 

.2% 

.1% 

.2% 

.2% 

(Continued) 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.I-13 (Continued) 

1986 Market Share 

Electronic Design Automation 

All Platforms 

Far East 

Millions of Dollars/Actual Units 

Company 

sssssaa. 

Applicon 

Zycad 

Autodesk 

Other Coi^>anies 

All Far East'Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 

Revenue 

0 
0 
0 
86 
216 
0 
95 
325 
420 

Hardware Software 

Revenue 

asssEssssss 

0 

0 
0 
56 
133 
0 
85 
184 
269 

Revenue 

0 
0 
0 
23 
69 
0 
0 

112 
112 

Wkstns 

Shipped 

7 
0 
0 

1,327 

2,686 

0 
2,969 

3,625 

6,595 

Total 
Revenue 

.1% 

.1% 

.0% 
20.4% 

51.6% 

.0% 
22.6% 

77.4% 

100.0% 

- Market Share -

Hardware Software 
Revenue 

.1% 

.1% 

.0% 
20.6% 

49.4% 

.0% 
31.7% 

68.3% 

100.0% 

Reveruje 

.1% 

.0% 

.1% 
20.6% 

61.4% 

.0% 

.0% 
100.0% 

100.0% 

Ukstns 

Shipped 
SSS9SS3 

.1% 

.0% 

.0% 
20.1% 

40.7% 

.0% 
45.0% 
55.0% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-14 

1986 Market Share 

Electronic Design Automation 

Technical Workstation 

Far East 

Millions of Dollars/Actual Units 

CoRipany 

Mentor 

Seiko I&E 

Apollo 

Sharp System Products 

Valid 

Calma 

NEC 
Hewlett-Packard 

Digital 

Daisy 

Sun 

Racal-Redac 

Zuken 
Cadnetix 

Cat ay 
Computervision 

Silvar-Lisco 

Teles is 

Scientific Calc. 

Control Data 

Other Companies 

All Far East'Based Companies 

All Eur(̂ }ean-Based Coitpanies 

All Hardware Confjanies 

All Turnkey & SU Coô anies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share ----

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

sssss ssssxss ss 

31 

23 

15 

10 

10 

9 

7 

6 

5 

5 

3 

3 

2 

2 

2 

1 

1 

1 

1 

0 

18 
56 

0 

24 

131 

155 

18 

14 

13 

6 

5 

5 

5 

4 

5 

2 

2 

0 

0 

0 

0 

8 

32 
0 

21 
70 

91 

12 

8 

0 

4 

4 

3 

2 

2 

0 

3 

0 

1 

1 

1 

0 

0 

1 

0 

0 

0 

8 

20 

0 

0 

49 
49 

143 

89 

592 

53 

204 

107 

81 

81 

117 

51 

128 

33 

30 

40 

13 

4 

0 

6 

1 

1 

87 

301 

0 

870 

989 

1,860 

20.3% 

14.6% 

9.9% 

6.5% 

6.4% 

6.1% 

4.6% 

3.9% 

3.4% 

3.4% 

1.8% 

1.7% 

1.5% 

1.2% 

1.0% 

.8% 

.6% 

.5% 

.4% 

.0% 

11.6% 

36.4% 

.0% 

15.6% 
84.4% 

100.0% 

19.2% 

14.9% 

14.7% 

.1% 

.0% 

.2% 

.1% 

.4% 

.1% 

1.8% 

2.7% 

1.6% 

1.4% 

1.1% 

1.3% 

.7% 

.0% 

.5% 

.2% 

.0% 

9.1% 

35.5% 

.0% 

23.3% 

76.7% 

100.0% 

24.0% 

15.7% 

.0% 

7.7% 

.0% 

.5% 

.1% 

.5% 

.0% 

5.4% 

.0% 

1.6% 

1.8% 

1.2% 
.5% 

.7% 

1.8% 

.5% 

.4% 

.0% 

16.6% 

40.7% 

.0% 

.0% 

100.0% 

100.0% 

7.7% 

4.8% 

31.8% 

2.8% 

11.0% 

5.7% 

4.3% 

4.4% 

6.3% 

2.8% 

6.9% 

1.8% 

1.6% 

2.2% 

.7% 

.2% 

.0% 

.3% 

.1% 

.0% 

4.7% 

16.2% 
.0% 

46.8% 

53.2% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 
UNITS; 

B.1-15 
1986 Market Share 

Electronic Design Automation 

Host-Dependent 

Far East 
Millions of Dollars/Actual Units 

Company 
SBSSSSS 

Zuken 

Digital 

Fujitsu 

Hitachi 

NEC 
Seiko I&E 

IBM 
Sharp System Products 

Caln» 

Toshiba 

Computervision 

Scientific Gate 

Hitachi Zosen 

Mitsi±)i8hi Electric 

Silvar-Lisco 

Control Data 

Applicwi 
Zycad 

Other Cranpanies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

All CoInpanfes 

Total Hardware Software 

Revenue 
assaaas 

29 
27 
19 
13 
12 
8 
8 
7 
5 
4 
3 

0 
0 
47 
106 
0 
61 
128 
189 

Revenue 
sasassa 

15 
24 
12 
8 
9 
6 
5 
5 
3 
4 
2 
1 
1 
1 
0 
1 
0 
0 
37 
66 
0 
55 
78 
132 

Revenue 
aaaaass 

12 
0 
5 
5 
2 
1 
1 
1 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
6 
32 
0 
0 
38 
38 

Wkstns 

Shipped 
sesasaas 

290 
0 

108 
57 
80 
53 
68 
42 
27 
32 
12 
5 
16 
6 
0 
13 
7 
0 

292 
779 
0 

197 
912 

1,109 

Total Hardware Software 

Revenue 
xmsKsas 

15.5% 

14.1% 

10.1% 

7.1% 

6.2% 
4.4% 

4.2% 

3.6% 

2.6% 

2.3% 

1.5% 

.7% 

.7% 

.7% 

.5% 

.4% 

.3% 

.2% 
24.7% 

55.9% 

.0% 
32.3% 
67.7% 

100.0% 

Revenue 
asaasas 

11.3% 

17.8% 

9.4% 

5.7% 

6.5% 

4.9% 

3.6% 

3.9% 

2.4% 

2.8% 

1.4% 

.4% 

.5% 

.7% 

.0% 

.4% 

.3% 

.3% 
27.8% 

49.9% 

.0% 
41.2% 
58.8% 

100.0% 

Revenue 
sasssas 

32.4% 

.0% 
14.1% 

13.3% 

5.7% 

3.7% 

2.2% 

3.0% 

1.9% 

1.1% 

1.1% 

1.0% 

1.2% 

.6% 
2.3% 

.4% 

.2% 

.0% 
15.2% 

85.4% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 
aaasssa 

26.1% 

.0% 
9.7% 

5.2% 
7.2% 

4.8% 

6.1% 

3.8% 

2.4% 
2.9% 

1.1% 

.4% 
1.4% 

.5% 

.0% 
1.2% 

.7% 

.0% 
26.3% 

70.2% 

.0% 
17.8% 

82.2% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 
UNITS: 

B.1-16 

1986 Market Share 
Electronic Design Automation 

Personal Computer 

Far East 
Millions of Dollars/Actual Units 

Company 
S3SSSSS 

Seiko I&E 

IBM 
NEC 
Daisy 
Otsukashokai 

Futurenet 

Valid 

Fuj i tsu 

Toshiba 

Racal-Redac 

Cadnetix 

Telesis 

Autodesk 

Scientific Calc. 

Control Data 

Cat.ma 

Other Companies 
All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total Hardware Software 

Revenue 
XS=S3B6S 

26 
8 
6 
4 
4 
3 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
21 
54 
0 
9 
66 
76 

Revenue 
assssss 

19 
8 
3 
1 
2 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
11 
35 
0 
9 
36 
46 

Revenue 
SSSS3SS 

5 
0 
3 
3 
1 
3 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
9 
17 
0 
0 
25 
25 

Wkstns 

Shi(^3ed 
====s» 

229 
1,695 

300 
89 
303 
0 
21 
30 
4 
0 
0 
6 
0 
0 
0 
0 

949 
1.606 

0 
1,902 
1,724 

3,626 

...-- Market 
Total Hardware Software 

Revenue 

====== 

33.8% 

11.1% 

8.0% 

5.9% 

4.8% 

4.0% 

1.3% 

.9% 

.9% 

.8% 

.6% 

.2% 

.2% 

.1% 

.0% 

.0% 
27.5% 

71.8% 

.0% 
12.5% 

87.5% 

100.0% 

Revenue 

======= 
42.3% 

18.5% 

6.1% 

2.4% 

4.5% 

.0% 

.7% 

.9% 
1.2% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 
23.2% 

75.8% 

.0% 
20.8% 
79.2% 

100.0% 

Revenue 

======= 
18.9% 

.0% 
10.9% 

10.0% 

5.4% 

10.6% 

2.3% 

.7% 

.2% 
2.0% 

1.6% 

.2% 

.5% 

.2% 

.0% 

.0% 
36.4% 

65.3% 

.0% 

.0% 
100.0% 

100.0% 

Source; D 

Wkstns 

Shipped 

======= 
6.3% 

46.7% 

8.3% 

2.4% 

8.4% 

.0% 

.6% 

.8% 

.1% 

.0% 
,0% 
.2% 
.0% 
.0% 
.0% 
,0% 

26.2% 

44.3% 

.0% 
52.4% 
47.6% 

100.0% 

lataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-17 

1986 Market Share 

Electronic Design Automation 

Alt Platforms 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revemje Revalue Ship̂ jed 

Market Share 

Total Hardware Software Wkstns 
Reverftje Revenue Revenue Shif^sed 

sssssss 

Digital 

Apollo 

Calma 

Hewlett-Packard 

IBM 
Racal-Redac 
Intergraph 

Sun 
Control Data 

Valid 

Computervision 

Futurenet 

Applicon 

Cat ay 

Telesis 
Silvar-Lisco 

Zycad 

Autodesk 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Harcfcore Companies 

All Turnkey & SW Companies 

All Companies 

sasssttx 

19 
8 
3 

0 
0 
0 
0 
0 
0 
0 
0 
21 
0 
0 
49 
12 
61 

SS3S3SS3 

17 
7 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
18 
0 
0 
43 
6 
49 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
4 
4 

70 
296 
31 
34 
162 
12 
7 
43 
14 
13 
5 
7 
5 
3 
3 
0 
0 
0 

159 
0 
0 

724 
139 
863 

SSS3SSS 

31.7% 

12.6% 

5.5% 

2.4% 
1.9% 

1.8% 

1.5% 

1.5% 

1.5% 

1.0% 

.8% 

.6% 

.5% 

.5% 

.5% 

.4% 

.3% 

.2% 
34.7% 

.0% 

.0% 
80.3% 

19.7% 

100.0% 

SSSSESSIS 

34.1% 

13.5% 

3.8% 

2.1% 
2.1% 

1.0% 
1,1% 

1.7% 

1.1% 

.6% 

.6% 

.0% 

.5% 

.5% 

.3% 

.0% 

.4% 

.0% 
36.7% 

.0% 

.0% 
87.6% 

12.4% 

100.0% 

s=ss=ss 

.0% 

.0% 
19.8% 

6.5% 
1.3% 

11.6% 

6,0% 

.0% 
4.3% 

7.0% 

3.5% 

7.5% 

1.3% 

1.0% 

2,0% 

5.0% 

.0% 
2.8% 

20.4% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

sssssas 

8.1% 

34.3% 

3.6% 

4.0% 

18.8% 

1.3% 

.8% 
5.0% 

1.6% 

1.4% 

.6% 

.8% 

.6% 

.3% 

.4% 

.0% 

.0% 

.0% 
18.4% 

.0% 

.0% 
83.8% 

16.2% 

100.0% 

Source: Dataquest 

June 1987 

OCXS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: ,. 

UNITS: 

B.1-18 

1986 Market Share 

Electronic Design Automation 

Technical Workstation 

Rest of World 

Millions of Dollars/Actual Units 

Company 
_ 

Apollo 

Digital 

Calma 

Hewlett-Packard 

Sun 
Racal-Redac 
Intergraph 

Valid 

CoAiputervision 

Calay 

Telesis 

Control Data 

Silvar-Lisco 

IBM 
Other Companies 
All Far East-Based 

All European'Based 

CoIn(»n{es 
Companies 

All Hardtrfare CoInpanies 
All Turnkey & SW Companies 

All Companies 

Total 

Revenue 

__._ 
8 
3 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
12 
7 
19 

Hardware Software 

Revenue 
ssssa—— 

7 
3 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
10 
4 
14 

Revenue 
___̂ _ 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 

Wkstns 

Shipped 
sassxss 

296 
70 
25 
34 
43 
12 
5 
11 
5 
3 
2 
1 
0 
0 
6 
0 
0 

415 
97 
512 

Total 

Revenue 
====sss 

40.5% 

16.9% 

11.6% 

7.7% 

4.9% 

4.8% 

3.8% 

2.9% 

2.2% 

1.6% 

1.2% 
.4% 
.4% 
.1% 

1.0% 

.0% 

.0% 
63.1% 
36.9% 

100.0% 

- Market Share -

Hardware Software 
Revenue 
sass=3= 

46.4% 

19.3% 

7.8% 

7.2% 

5.7% 

3.5% 

2.6% 

1.9% 

2.0% 

1.6% 

1.0% 

.2% 

.0% 

.0% 

.9% 

.0% 

.0% 
72.3% 

27.7% 

100.0% 

Revenue 
=ss==ss 

.0% 

.0% 
31.6% 

13.3% 

.0% 
14.3% 
10.7% 

12.8% 
5.6% 

2.0% 

3.6% 

1.0% 

3.1% 

.0% 
2.0% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

shipped 
3SSSSSS 

57.8% 
13.7% 

4.8% 

6.7% 

8.4% 

2.3% 

1.0% 

2.2% 
.9% 
.5% 
.4% 
.1% 
.0% 
.0% 

1.1% 

.0% 

.0% 
81.0% 

19.0% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-19 

1986 Market Share 

Electronic Design Automation 

Host-Dependent 

Rest of World 

Millions of Dollars/Actual Units 

Company 
sacs SKB SEC 

Digital 

Calma 

Control Data 

Applicon 

IBM 
Intergraph 

Zycad 

Silvar-Lisco 

Computervision 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Conpanies 

AlI Turnkey & SU 

All Companies 

Companies 

Total 
Revenue 
ssssass 

16 

1 
1 
0 
0 
0 
0 
0 
0 
20 
0 
0 
36 
3 
39 

Hardware Software 

Revenue 
SSXS3SS 

14 

1 
1 
0 
0 
0 
0 
0 
0 
18 
0 
0 
32 
2 
34 

Revalue 
asassssm 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 

Wkstns 

Shipped 
tfSSttSSS 

0 

6 
13 
5 
3 
1 
0 
0 
0 

115 
0 
0 

115 
29 
144 

Total 

Revenue 
ssssaas 

40.9% 

2.9% 

2.1% 

.8% 

.8% 
• O A 

.5% 

.4% 

.1% 
50.9% 

.0% 

.0% 
91.3% 

8.7% 

100.0% 

- Market Share -• 

Hardware Software 
Revenue 

41.5% 

2.2% 

1.5% 

.7% 

.7% 

.4% 

.5% 

.0% 

.1% 
52.4% 

.0% 

.0% 
93.9% 

6.1% 

100.0% 

Revenue 
svaxsss 

.0% 

23.3% 

19.2% 

6.8% 

5.5% 

4.1% 

.0% 
19.2% 

.0% 
21.9% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 
SSS3SSS 

.0% 
4.3% 

9.3% 

3.4% 

2.3% 

.9% 

.0% 

.0% 

.1% 
79.7% 

.0% 

.0% 
79.7% 

20.3% 

100.0% 

Source: Dataquest 
June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.1-20 

1986 Market Share 

Electronic Design Automation 

Personal Computer 

Rest of World 

Millions of Dollars/Actual Units 

Total Hardware Software Ukstns 

Market Share 

Total Hardware Software Wkstns 

Company 
SSSSSBSS 

IBM 

Futurenet 

Racal-Redac 

Autodesk 

Val id 

Telesis 

Computervision 

Control Data 

Other Companies 

A l l Far East-Based Companies 

A l l European-Based Companies 

A l l Hardware CoIiqsanies 

A l l Turnkey & SW CcHnpanies 

A l l Companies 

Revenue 
ssssnss 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

2 

3 

Revenue 
S3S&SSB3 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

Revenue 
» a s x s s 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

1 

Shipped 
sssssss: 

159 

7 

0 

0 

1 

2 

0 

0 

38 

0 

0 

194 

13 

207 

Revenue 
sssssssa 

32.0% 

14.2% 

8.3% 

4.3% 

2.4% 

2.0% 

1.6% 

.8% 

34.4% 

.0% 

.0% 

37.9% 

62.1% 

100.0% 

Revenue 
= M = = = S 

75.5% 

1.9% 

.0% 

.0% 

1.9% 

1.9% 

.0% 

.0% 

18.9% 

.0% 

.0% 

92.5% 

7.5% 

100.0% 

Reveruie 
S S S 3 S S S 

.8% 

23.3% 

14.0% 

8.5% 

2.3% 

.8% 

2.3% 

.8% 

47.3% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

Sh1pped 
=sss==s 

76.7% 

3.4% 

.0% 

.0% 

.6% 

.8% 

.2% 

.0% 

18.3% 

.0% 

.0% 

93.7% 

6.3% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA ® 1987 Dataquest Incorporated Jime 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REfilON: 

UNITS: 

B.2-1 
1986 Market Share 

Electronic CAE 

All Platforms 
Worldwide 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Ukstns 

Reveiuie Revenue Revenue Shipped 

Market Share 

Totat Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Mentor 

Digital 

Daisy 

Apollo 

Valid 

IBM 
Seiko I&E 

Zycad 
Futurenet 

NEC 
Computervision 

Sun 
Silvar-Lisco 

Cadnetix 
Hewlett-Packard 

Tektronix 

Fujitsu 

Intergraph 

Hitachi 

Calma 

Racal-Redac 

Otsukashokai 

Zuken 

Telesis 

Scientific Gate. 
Other Companies 

All Far East*Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

150 
129 
74 
57 
56 
44 
25 
20 
20 
16 
15 
12 
12 
11 
11 
10 
7 
6 
5 
4 
2 
2 
2 
2 
2 

225 
65 
0 

386 
533 
919 

74 
114 
20 
50 
25 
41 
19 
18 
1 
10 
9 
11 
0 
5 
8 
4 
4 
3 
3 
2 
1 
1 
1 
1 
0 

151 
42 
0 

349 
228 
577 

56 
0 
41 

p 
25 
1 
5 
0 
16 
5 
6 
0 
10 
5 
2 
4 
2 
2 
2 

55 
18 
0 
0 

243 
243 

1,658 
504 

1,167 

2,197 

1,174 

6,974 

225 
0 

341 
401 
159 
570 
0 

244 
289 
128 
62 
43 
20 
75 
24 
202 
30 
27 
0 

6,053 

1,380 

4 
15,641 

6,926 

22,567 

16.3% 

14.1% 

8.1% 

6.2% 

6.1% 

4.8% 

2.7% 

2.2% 

2.1% 
1.8% 

1.6% 

1.3% 

1.3% 

1.2% 

1.2% 
1.0% 

.7% 

.6% 

.6% 

.4% 

.3% 

.3% 

.3% 

.2% 

.2% 
24.4% 

7.0% 

.0% 
42.0% 

58.0% 

100.0% 

12.9% 

19.7% 

3.6% 

8.6% 
4.3% 

7.1% 

3.3% 

3.2% 

.1% 
1.7% 

1.5% 

1.9% 

.0% 

.9% 
1.4% 

.7% 

.7% 

.5% 

.5% 

.3% 

.1% 

.2% 

.2% 

.2% 

.0% 
26.2% 

7.3% 

.0% 
60.5% 

39.5% 

100.0% 

23.2% 
.0% 

16.7% 

.0% 
10.4% 

.6% 
1.9% 

.0% 
6.8% 

2.2% 

2.3% 
.0% 

4.2% 

2.0% 

.8% 
1.8% 

.8% 

.7% 

.8% 

.4% 

.5% 

.4% 

.4% 

.3% 

.4% 
22.4% 

7.5% 

.0% 

.0% 
100.0% 

100.0% 

7.3% 

2.2% 

5.2% 

9.7% 

5.2% 

30.9% 

1.0% 

.0% 
1.5% 

1.8% 

.7% 
2.5% 

.0% 
1.1% 

1.3% 
.6% 
.3% 
.2% 
.1% 
.3% 
.1% 
.9% 
.1% 
.1% 
.0% 

26.8% 

6.1% 

.0% 
69.3% 

30.7% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated Jime 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE:; 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-2 

1986 Market Share 

Electronic CAE 

Technical Workstation 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Mentor 

Apollo 

Valid 

Daisy 

Digital 

Sun 

Computervision 

Hewlett-Packard 

Cadnetix 

NEC 

Tektronix 

Intergraph 

Silvar-Lisco 

Calma 

Zuken 

Telesis 

Racal-Redac 
IBM 

Other Companies 

All Far East-Based Con^nies 

All European-Based Coî >anies 

All Hardware Companies 

All Turnkey & SW Companies 

All Conpanies 

Total Hardware 

Revenue Revenue 

74 

50 

23 

9 

23 

11 

8 

8 

5 

5 

3 

3 

0 

2 

1 

1 

1 

0 

6 

7 

0 

86 

147 

233 

147 

57 

50 

30 

26 

12 

12 

11 

9 

7 

7 

6 

4 

3 

2 

2 

1 

0 

17 

11 

0 

98 

307 

404 

Software 

Revenue 
ssassrss 

54 
0 

22 
15 
0 
0 
3 
2 
3 
2 
3 
2 
3 
1 
1 
1 
0 
0 

10 
3 
0 
0 

123 
123 

Wkstns 

Shipped 
=S33SSS 

1,658 

2,197 

1,055 

279 

504 

570 

130 

289 

244 

81 

85 

43 

0 

72 

30 

15 

24 

4 

173 

120 

4 

3,396 

4,054 

7,450 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

36.4% 

14.0% 

12.5% 

7.4% 

6.4% 

3.0% 

3.0% 

2.7% 

2.2% 

1.8% 

1.7% 

1.5% 

.9% 

.9% 

.6% 

.4% 

.4% 

.1% 

4.3% 

2.6% 

.1% 

24.1% 

75.9% 

100.0% 

31.9% 

21.4% 

10.0% 

4.0% 

9.8% 

4.7% 

3.6% 

3.4% 

2.2% 

2.0% 

1.2% 

1.3% 

.0% 

.8% 

.6% 

.5% 

.4% 

.1% 

2.4% 

2.8% 

.1% 

37.0% 

63.0% 

100.0% 

44.2% 

.0% 

18.0% 

12.2% 

.0% 

.0% 

2.6% 

1.7% 

2.4% 

1.6% 

2.6% 

1.4% 

2.6% 

.8% 

.7% 

.5% 

.4% 

.1% 

8.4% 

2.7% 

.1% 

.0% 

100.0% 

100.0% 

22.3% 

29.5% 

14.2% 

3.7% 

6.8% 

7.7% 

1.7% 

3.9% 

3.3% 

1.1% 

1.1% 

.6% 

.0% 

1.0% 

.4% 

.2% 

.3% 

.0% 

2.3% 

1.6% 

.1% 

45.6% 

54.4% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-3 

1986 Market Share 
Electronic CAE 

Host-Dependent 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Rev«iue Revenue Shipped 

Total 

Revereje 

Digital 

Zycad 

IBM 

Silvar-Lisco 

Fujitsu 
Hitachi 

NEC 

Tektronix 

Calma 
Other Companies 

All Far East'Based CcMi^anies 

All European'Based Companies 

All Hardware Companies 

All Turnkey & SW C(MTipanies 

All Companies 

103 

20 

9 

8 

6 

5 

3 

3 

0 

157 

14 

0 

230 

86 

316 

91 

18 

7 

0 

4 

3 

2 

1 

0 

118 

9 

0 

205 

39 

244 

0 

0 

1 

7 

2 

2 

1 

1 

0 

24 

4 

0 

0 

37 

37 

0 

0 

96 

0 

32 
20 

20 

44 

1 

576 

73 

0 

559 

230 

789 

- Market Share -

Hardware Software 

Revenue Revenue 

32.7% 

6.5% 

3.0% 

2.6% 
1.9% 

1.6% 

1.0% 

.9% 

.1% 

49.8% 

4.5% 

.0% 

72.8% 

27.2% 

100.0% 

37.3% 

7.5% 

2.7% 

.0% 

1.6% 

1.2% 

.9% 

.6% 

.0% 

48.2% 

3.7% 

.0% 

84.0% 

16.0% 

100.0% 

.0% 

.0% 

3.1% 

18,9% 

4,5% 

5,2% 

1.5% 

3,1% 

.1% 

63,6% 

11,2% 

,0% 

,0% 

100,0% 

100,0% 

Ukstns 

Shipped 
sssasaa 

.0% 

,0% 

12.1% 

.0% 

4.1% 

2.6% 

2.5% 

5.5% 

.2% 

73.0% 

9.2% 
.0% 

70.9% 

29.1% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

8,2-4 

1986 Market Share 

Electronic CAE 

Personal Computer 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

•--- Market Share 

Total Hardware Software Mkstns 

Revenue Revenue Revenue Shipped 

Daisy 

IBM 
Seiko I&E 

Futurenet 

NEC 
Valid 

Coraputervision 

Otsukashokai 

Mentor 

Cacbietix 

Scientific Gate. 

Racal-Redac 

Fuj i tsu 

Telesis 

Calma 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

All Companies 

45 
35 
25 
20 
6 
6 
3 
2 
2 
2 
2 
1 
1 
0 
0 
50 
40 
0 
58 
141 
199 

11 
34 
19 
1 
3 
2 
0 
1 
0 
0 
0 
0 
0 
0 
0 
28 
27 
0 
58 
42 
100 

26 
0 
5 
16 
3 
3 
2 
1 
2 
2 
1 
1 
0 
0 
0 
21 
11 
0 
0 
83 
83 

888 
6,875 

225 
341 
300 
119 
29 
202 
0 
0 
0 
0 
30 
13 
1 

5,304 

1,187 

0 
11,686 

2,642 

14,327 

22.5% 
17.4% 

12.6% 

9.9% 

3.0% 

2.8% 
1.4% 

1.2% 

1.2% 

1.1% 

.8% 

.5% 

.3% 

.2% 

.0% 
25.1% 
20.0% 

.0% 
29.2% 

70.8% 

100.0% 

11.1% 

34.3% 

18.8% 

.9% 
2.8% 
1.8% 

.4% 
1.4% 

.0% 

.0% 

.0% 

.0% 

.4% 

.2% 

.0% 
28.0% 

26.7% 

.0% 
58.1% 
41.9% 

100.0% 

30.8% 

.2% 
5.7% 

19,8% 

3.4% 

3.9% 

2.8% 

1.1% 
2.4% 

2.4% 

1.3% 

1.0% 

.2% 

.1% 

.0% 
24.8% 

13.0% 

.0% 

.0% 
100.0% 

100.0% 

6.2% 

48.0% 

1.6% 

2.4% 

2.1% 
.8% 
.2% 

1.4% 

.0% 

.0% 

.0% 

.0% 

.2% 

.1% 

.0% 
37.0% 

8.3% 

.0% 
81.6% 

18.4% 

100.0% 

Source; Qataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incoiporated June 



Appendix B Market Shares 

TABLE NIWBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: , 

UNITS: 

B.2-5 

1986 Marlcet Share 

Electronic CAE 

All Platforms 

North America 

Millions of Dollars/Actual Units 

Company 
SSSSS3S 

Mwitor 

Digital 

Daisy 

Apollo 

IBM 
Valid 
Zycad 

Futurenet 

Cadnetix 

Tektronix 
Silvar-iisco 

Sun 
Computervision 

Intergraph 

Hewlett-Packard 

Calma 

Telesis 

Scientific Calc. 

Racal-Redac 
Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 1 

Revenue 
aiisssasas 

84 
72 
33 
23 
28 
26 
19 
14 
10 
8 
7 
7 
6 
4 
4 
2 
1 
1 
0 

143 
0 
0 

225 
274 
500 

hardware Software 

Revenue 
SSSS33S 

40 
64 
9 
25 
27 
12 
17 
1 
4 
3 
0 
7 
4 
2 
3 
1 
1 
0 
0 
92 
0 
0 

205 
106 
311 

Reveiuie 
Z3SSSSS 

32 
0 
18 
0 
1 
12 
0 
11 
4 
4 
6 
0 
2 

0 
40 
0 
0 
0 

134 
134 

Ukstns 

Shipped 

=aiS8;ss:s 

1,074 

2S2 
525 

1,099 

4,732 

540 
0 

285 
210 
109 
0 

342 
71 
31 
104 
47 
19 
0 
4 

4,814 

0 
0 

11,128 
3,159 

14,288 

Total Hardware ! 

Revenue 

16.8% 

14.5% 

6.7% 

5.7% 

5.6% 

5.2% 
3.7% 

2.8% 
1.9% 

1.6% 

1.5% 

1.5% 

1.2% 

.8% 

.8% 

.4% 

.3% 

.2% 

.1% 
28.7% 

.0% 

.0% 
45.1% 
54,9% 

100.0% 

Reveiuie 
=3SS3»CS 

12.9% 

20.5% 

3.0% 

8.0% 

8.6% 

3.7% 

5.4% 

.2% 
1.4% 

1.1% 

.0% 
2.1% 

1.2% 

.7% 

.9% 

.4% 

.3% 

.0% 

.0% 
29.6% 

.0% 

.0% 
65.9% 

34.1% 

100.0% 

Software 
Revenue 

—*—'-— 
23.6% 

.0% 
13.6% 

.0% 

.6% 
8.7% 

.0% 
8.5% 

3.2% 
2.7% 

4.7% 

.0% 
1.8% 

.9% 

.5% 

.5% 

.4% 

.5% 

.2% 
29.7% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

-S—,.33.. 

7.5% 

2.0% 

3.7% 

7.7% 

33.1% 
3.8% 

.0% 
2.0% 

1.5% 

.8% 

.0% 
2.4% 

.5% 

.2% 

.7% 

.3% 

.1% 

.0% 

.0% 
33.7% 

.0% 

.0% 
77.9% 
22.1% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-6 

1986 Market Share 

Electronic CAE 

Technical Workstation 

North America 

Millions of Dollars/Actual Units 

Company 
3S3SS&SS 

Mentor 

Apollo 

Valid 

Digital 

Daisy 

Cadnetix 

Sun 
Tektronix 

Computervision 

Intergraph 

Hewlett-Packard 

Silvar-Lisco 

Calma 

Telesis 

Racal-Redac 
IBM 
Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Ci»npanies 

All Comities 

Total 

Revenue 
SSSSiSSS 

82 
28 
23 
14 
13 
8 
7 
6 
5 
4 
4 
2 
2 
1 
0 
0 
11 
0 
0 
52 
161 
213 

Hardware Software 

Revereje 
SSS3SS3 

40 
25 
11 
13 
4 
4 
7 
2 
4 
2 
3 
0 
1 
1 
0 
0 
3 
0 
0 
46 
74 
120 

Revenue 
sssasss 

30 
0 
10 
0 
7 
3 
0 
3 
1 
1 
1 
2 
1 
0 
0 
0 
7 
0 
0 
0 
66 
66 

Wkstns 

Shipped 
=ssssss 

1,074 

1,099 

485 
282 
125 
210 
342 
72 
58 
31 
104 
0 
46 
10 
4 
2 

102 
0 
0 

1,791 

2,256 

4,047 

Total 1 

Revenue 
aassass: 

38.6% 

13.3% 

10.9% 

6.8% 

6.3% 

3.7% 

3.5% 

2.7% 

2.3% 

2.0% 

1.8% 

1.0% 

1.0% 

.6% 

.1% 

.1% 
5.2% 

.0% 

.0% 
24.3% 

75.7% 

100.0% 

- Market Share -

Hardware Software 
Revenue 
asasxrs 

33.5% 

20.8% 

8.9% 

10.6% 

3.5% 

3.7% 

5.4% 

1.9% 

2.9% 

1.9% 

2.3% 

.0% 

.9% 

.7% 

.1% 

.1% 
2.7% 

.0% 

.0% 
38.0% 

62.0% 

100.0% 

Revenue 
ssassss 

46.0% 

.0% 
15,5% 

.0% 
10.3% 

3.8% 

.0% 
4.1% 

2.0% 

1.9% 

1.0% 

2.9% 

.9% 

.6% 

.1% 

.1% 
10.8% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

=====«= 
26.5% 

27.1% 

12.0% 

7.0% 

3.1% 

5.2% 

8.5% 

1.8% 

1.4% 

.8% 
2.6% 

.0% 
1.1% 

.3% 

.1% 

.1% 
2.5% 

.0% 

.0% 
44.3% 
55.7% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-7 

1986 Market Share 

Electronic CAE 

Host-Dependent 

North America 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

Digital 

Zycad 

Silvar-LisGo 

IBM 

Tektrwiix 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Coipanies 

58 

19 

5 

4 

2 

95 

0 

0 

129 

54 

183 

51 

17 

0 

3 

1 

67 

0 

0 

115 

24 

139 

0 

0 

4 

1 

1 

18 

0 

0 

0 

24 

24 

0 

0 

0 
44 

37 

330 

0 

0 

313 

98 

411 

Total 

Revenue 

- Market Share -
Hardware Software 

Revenue Revenue 

Wkstns 

Shipped 

31.6% 

10.2% 

2.8% 

2.3% 

1.3% 

51.7% 

.0% 

.0% 

70.5% 

29.5% 

100.0% 

36.7% 

12.1% 

.0% 

2.2% 

.8% 

48.1% 

.0% 

.0% 

82.6% 

17.4% 

100.0% 

S 3 S 3 S 3 S 3 

.0% 

.0% 

18,3% 

2.3% 

4.1% 

75,3% 

,0% 

.0% 

.0% 

100,0% 

100.0% 

.0% 

.0% 

.0% 

10.7% 

9.0% 

80.2% 

.0% 

.0% 

76.2% 

23.8% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-8 

1986 Market Share 

Electronic CAE 

Personal Computer 

North America 

Millions of Dollars/Actual Units 

Company 
= = S » S 3 

IBM 
Daisy 

Futurenet 

Valid 

Cadnetix 

Mentor 

CoIiputervision 
Scientific Calc. 

Telesis 

Racal'Redac 

Calma 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Ccxnpanies 

Total 

Revenue 
SS3SSS&5 

24 
20 
14 
3 
2 
2 
1 
1 
0 
0 
0 
38 
0 
0 
45 
59 
104 

Hardware Software 

Revenue 
sssssss 

23 
5 
1 
1 
0 
0 
0 
0 
0 
0 
0 
22 
0 
0 
45 
7 
52 

Revenue 
sssssas 

0 
11 
11 
2 
2 
1 
1 
1 
0 
0 
0 
15 
0 
0 
0 
44 
44 

Wkstns 

Shipped 
SSS3SSS 

4,686 

400 
285 
55 
0 
0 
13 
0 
9 
0 
1 

4,382 

0 
0 

9,024 

806 
9,830 

Total 1 

Revenue 
sssssss 

22.6% 

19,3% 

13.3% 

2.5% 

1.9% 

1.6% 

1.2% 

1.0% 

.2% 

.2% 

.0% 
36.2% 

.0% 

.0% 
43.1% 

56.9% 

100.0% 

- Market Share -

[hardware Software 
Revenue 
SS3SSSS 

44.7% 

9.5% 

1.4% 

1.6% 

.0% 

.0% 

.3% 

.0% 

.3% 

.0% 

.0% 
42.2% 

.0% 

.0% 
85.8% 

14.2% 

100.0% 

Revenue 
xssaxss 

.3% 
25.9% 

25.9% 

3.4% 

3.9% 

3.2% 

2.4% 

1.6% 

.2% 

.3% 

.0% 
32.9% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 
sssssss 

47.7% 

4.1% 

2.9% 

.6% 

.0% 

.0% 

.1% 

.0% 

.1% 

.0% 

.0% 
44.6% 

.0% 

.0% 
91.8% 

8.2% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-9 

1986 Market Share 

Electronic CAE 

All Platforms 

Europe 
Millions of Dollars/Actual Units 

Company 

Mentor 

Daisy 

Digital 

Valid 

Apollo 

IBM 
Computervision 

Hewlett-Packard 

Silvar-Lisco 

Sun 

Futurenet 

Racal-Redac 

Tektronix 

Intergraph 

Zycad 

Cadnetix 

Telesis 

Scientific Calc. 

Calma 

Other Companies 
All Far East-Based CoIifianies 
All European-Based Conpanies 

All Hardware Companies 

All Turnkey & SU Companies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

34 

33 

26 

20 

11 

9 

7 

6 

4 

2 

2 

2 

1 

1 

1 

1 

0 

0 

0 

40 

0 

0 

74 

130 

204 

17 

9 

23 

9 

10 

8 

4 

5 

0 

2 

0 

1 

1 

1 

1 

0 

0 

0 

0 

27 

0 

0 

67 

50 

117 

13 

18 

0 

9 

0 

0 

3 

1 

3 

0 

2 

1 

1 

0 

0 

0 

0 

0 

0 

9 

0 

0 

0 

62 

62 

441 

525 

101 

411 

439 

1,245 

83 

172 

0 

114 

50 

18 

19 

10 

0 

19 

6 

0 

3 

620 

0 

4 

2,468 

1,808 

4,277 

16.8% 

16.4% 

12.7% 

9.6% 

5.5% 

4.4% 

3.6% 

3.1% 

1.9% 

1.2% 

1.2% 
.9% 

.7% 

.7% 

.6% 

.4% 

.2% 

.2% 

.2% 

19.6% 

.0% 

.1% 

36.4% 

63.6% 

100.0% 

14.1% 

7.9% 

19.4% 

7.5% 

8.5% 

7.0% 

3.7% 

3.9% 

.0% 

1.8% 

.1% 

.5% 

.5% 

.6% 

.9% 

.4% 

.2% 

.0% 

.1% 

22.9% 

.0% 

.1% 

57.1% 

42.9% 

100.0% 

21.0% 

29.5% 

.0% 

14.3% 

.0% 

.8% 

4.5% 

1.9% 

5.4% 

.0% 

3.3% 

1.6% 

1.1% 

.6% 

.0% 

.6% 

.2% 

.5% 

.1% 

14.7% 

.0% 

.2% 

.0% 

100.0% 

100.0% 

10.3% 

12.3% 

2.4% 

9.6% 

10.3% 

29.1% 

1.9% 

4.0% 

.0% 

2.7% 

1.2% 

.4% 

.5% 

.2% 

.0% 

.5% 

.1% 

.0% 

.1% 

14.5% 

.0% 

.1% 

57.7% 

42.3% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-10 

1986 Market Share 

Electronic CAE 

Technical Workstation 

Europe 
Millions of Dollars/Actual Units 

CoIiIpany 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Mentor 

Valid 

Daisy 

Apollo 

Hewlett-Packard 

Computervision 

Digital 

Sun 
Intergraph 

Silver-LiSCO 

Racal-Redac 

Tektronix 

Cadnetix 

Telesis 

Calma 

IBM 
Other Companies 

All Far East-Based Companies 

All European-Based Corr^anies 

All Hardware Companies 

All Turnkey & SU Coq^nies 

All Companies 

34 
18 
13 
11 
6 
6 
5 
2 

0 
0 
0 
4 
0 
0 
20 
86 
106 

17 
8 
4 
10 
5 
4 
5 
2 
1 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
17 
40 
58 

12 
8 
7 
0 
1 
2 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
34 
34 

441 
369 
125 
439 
172 
67 
101 
114 
10 
0 
18 
13 
19 
3 
1 
1 
35 
0 
4 

685 
1,245 

1,930 

31.9% 

16.7% 

12.7% 

10.7% 

6.0% 

5.5% 

4.9% 

2.3% 

1.3% 

1.1% 

1.1% 

1.0% 

.7% 

.4% 

.2% 

.1% 
3.4% 

.0% 

.3% 
18.6% 

81.4% 

100.0% 

28.6% 

14.1% 

7.3% 

17.3% 

8.0% 

7.1% 

7.9% 

3.7% 

1.2% 

.0% 
1.1% 

.7% 

.7% 

.4% 

.1% 

.2% 
1.6% 

.0% 

.3% 
30.0% 

70.0% 

100.0% 

36.0% 

22.5% 

19.6% 

.0% 
3.3% 

4.4% 

.0% 

.0% 
1.2% 

2.9% 

1.0% 

1.4% 

.7% 

.3% 

.1% 

.1% 
6.5% 

.0% 

.3% 

.0% 
100.0% 

100.0% 

22.9% 

19.1% 

6.5% 

22.8% 

8.9% 

3.5% 

5.2% 

5.9% 

.5% 

.0% 

.9% 

.7% 
1.0% 

.2% 

.1% 

.1% 
1.8% 

.0% 

.2% 
35.5% 

64.5% 

100.0% 

Source: Oataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated Jime 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: ., 

UNITS: 

B.2-11 

1986 Market Share 

Electronic CAE 

Host-Dependent 

Europe 

Millions of Dollars/Actual Units 

Company 

Digital 

Silvar-Lisco 

IBM 
Zycad 
Tektronix 

Calma 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Conpanies 

All Turnkey & SW Companies 

All Companies 

•t 

Total 

Reventje 

SSS3SS5S 

21 

3 
3 
1 
0 
0 
32 
0 
0 
46 
13 
60 

Hardware Software 

Revenue 

SSSSESSS 

18 

0 
2 
1 
0 
0 
24 
0 
0 
41 
4 
45 

Revenue 

0 
2 
0 
0 
0 
0 
5 
0 
0 
0 
8 
8 

Wkstns 

Shipped 

sssssss 

0 

0 
28 
0 
7 
1 

113 
0 
0 

113 
36 
149 

Total i 

Revenue 

S J S S.3813 •J 

34.7% 

4.6% 

4.6% 

2.1% 

.7% 

.3% 
53.1% 

.0% 

.0% 
77.8% 

22.2% 

100.0% 

- Market Share -

Haridware Software 
Revenue 

40.4% 

.0% 
4.4% 

2.5% 

.5% 

.2% 
52.1% 

.0% 

.0% 
91.6% 

8.4% 

100.0% 

Revenue 

.0% 
31.0% 

4.6% 

.0% 
2.4% 

.4% 
61.6% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

.0% 

.0% 
18.9% 

.0% 
4.4% 

1.0% 

75.8% 

.0% 

.0% 
75.8% 

24.2% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE I4UMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-12 

1986 Market Share 

Electronic CAE 

Personal Computer 

Europe 

Millions of Dollars/Actual Units 

Company 
SSS33SS 

Daisy 

IBM 

Futurenet 

Valid 

Computervision 

RacaI-Redac 

Mentor 

Scientific Calc. 

Cadnetix 

Telesis 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Coaipanies 

All Turnkey & SW Companies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shipped 

20 

6 

2 

2 

1 

1 

1 

0 

0 

0 

5 

0 

0 

8 

31 

39 

5 

6 

0 

1 

0 
0 

0 

0 
0 

0 

2 
0 

0 

8 

6 

15 

11 

0 

2 

1 

1 

1 

1 

0 

0 

0 

2 

0 

0 

0 

20 

20 

sssssss 

400 

1,215 

50 

42 

15 

0 
0 

0 

0 

3 

472 
0 

0 

1,670 

S28 
2,197 

SS33SB3 

51.5% 

15.9% 

6.3% 

5.0% 

3.7% 

1.9% 

1.8% 

1.1% 

.5% 

.2% 

12.3% 

.0% 

.0% 

21.3% 

78.7% 

100.0% 

34.4% 

42.1% 

.8% 

4.3% 

1.4% 

.0% 

.0% 

.0% 

.0% 

.3% 

16.7% 

.0% 

.0% 

57.2% 

42.8% 

100.0% 

sssxsss 

57.8% 

.4% 

10.2% 

5.7% 

6.3% 

3.2% 

3.0% 

1.5% 

.8% 

.1% 

11.1% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

18.2% 

55.3% 

2.3% 

1.9% 

.7% 

.0% 

.0% 

.0% 

.0% 

.1% 

21.5% 

.0% 

.0% 

76.0% 

24.0% 

100.0% 

Source: Datac|uest 

J une 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

T ITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-13 

1986 Market Share 

Electronic CAE 

All Platforms 

Far East 

Millions of Dollars/Actual Units 

Company 
_ _ 

Mentor 

Seiko I&E 

Digital 

NEC 
Apollo 

Valid 

Daisy 

IBM 
Fuj i tsu 
Hitachi 

Futurenet 

Otsukashokai 

Zuken 

Sun 
Computervision 

Calma 
Cadnetix 

Sllvar-Uisco 

Hewlett-Packard 

Zycad 

Telesis 

Racat-Redac 

Scientific Gale. 

Other Coipanies 

All Far East-Based Conpanies 

All European-Based CoInpanies 
All Hardware Companies 

All Turnkey & SW Ccmpanies 

All Companies 

Total 

Revenue 
sasasss 

31 

25 
19 
16 
11 
10 
7 
7 
7 
5 
3 
2 
2 
2 

0 
0 
0 
0 
30 
65 
0 
57 
127 
184 

liardware Software 

Revenue 
aaaaaaa 

18 
19 
17 
10 
10 
5 
2 
6 
4 
3 
0 
1 
1 
2 
1 

• 0 
0 
0 
0 
0 
0 
0 
0 
22 
42 
0 
51 
70 
121 

Revenue 
aaaasas 

12 

5 
0 
5 
0 
5 
4 
0 
2 
2 
3 
1 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
5 
18 
0 
0 
46 
46 

Wkstns 

Shipped 
aaasaaa 

143 

225 
76 
401 
439 
211 
117 
927 
62 
20 
0 

202 
30 
86 
4 
21 
15 
0 
6 
0 
2 
1 
0 

547 
1,380 

0 
1,611 

1,923 

3,534 

Total 

Revenue 
aaasasa 

i7.n 
13.6% 

10.6% 

8.9% 

6.2% 

5.5% 
4.1% 

3,7% 

3.6% 

2.8% 

1.6% 

1.3% 

1.3% 

1.0% 

.6% 

.5% 

.4% 

.3% 

.3% 

.2% 

.1% 
,1% 
.0% 

16.3% 
35.2% 

.0% 
30.9% 

69.1% 

100.0% 

- Market Share -

Hardware Software 
Revenue 
ssisxaxs 

14.5% 

15.5% 

14.1% 

8.0% 

8.2% 

3.7% 

1.7% 

4.8% 
3.5% 

2.4% 

.0% 
1.1% 

1.1% 

1.3% 

.5% 

.4% 

.3% 

.0% 

.3% 

.3% 

.1% 

.0% 

.0% 
18.2% 

34.9% 

.0% 
41.9% 

58.1% 

100.0% 

Revenue 
asssssa 

25.5% 

10.2% 

.0% 
11.6% 

.0% 
9.9% 

8.8% 

.5% 
4.0% 

4.2% 

5.9% 

2.0% 

1.9% 

.0% 

.7% 

.6% 

.7% 
1.2% 

.3% 

.0% 

.1% 

.1% 

.1% 
11.6% 

39.7% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 
asaaaas 

4.0% 

6.4% 

2.1% 

11.3% 

12.4% 

6.0% 

3.3% 

26.2% 

1.8% 

.6% 

.0% 
5.7% 

.8% 
2.4% 

.1% 

.6% 

.4% 

.0% 

.2% 

.0% 

.1% 

.0% 

.0% 
15.5% 
39.0% 

.0% 
45.6% 

54.4% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-U 

1986 Market Share 

Electronic CAE 

Technical Worlcstation 
Far East 
Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

— - Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Mentor 

Apollo 

Valid 

NEC 
Digital 

Daisy 

Zuken 

Sitfi 

Computervision 

Calma 

Hewlett-Packard 

Cadnetix 

Silvar-Lisco 

Telesis 

Racal'Redac 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Con^sanies 

All Companies 

31 
11 
9 
7 
4 
3 
2 
2 
1 
1 
1 
1 
0 
0 
0 
2 
11 
0 
18 
59 
76 

18 
10 
4 
5 
3 
1 
1 
2 
1 
0 
0 
0 
0 
0 
0 
1 
7 
0 
15 
31 
47 

12 
0 
4 
2 
0 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
3 
0 
0 
22 
22 

143 
439 
190 
81 
76 
28 
30 
86 
4 
20 
6 
15 
0 
1 
1 
32 
120 
0 

622 
529 

1,150 

41.3% 

14.9% 

11.9% 

9.4% 

5.1% 

3.9% 
3.0% 

2.4% 

1.6% 

1.2% 

.7% 

.7% 

.4% 

.2% 

.1% 
3.3% 

14.1% 

.0% 
23.1% 

76.9% 

100.0% 

37.6% 

21.4% 

9.0% 

9.9% 

7.3% 

2.0% 

2.8% 

3.5% 

1.3% 

1.0% 

.8% 

.7% 

.0% 

.2% 

.1% 
2.7% 

14.1% 

.0% 
33.1% 
66.9% 

100.0% 

52.7% 

.0% 
17.9% 

8.9% 

.0% 
6.8% 
3.9% 

.0% 
1.5% 

1.2% 

.7% 

.8% 
1.2% 

.2% 

.1% 
4.2% 

14.7% 

.0% 

.0% 
100.0% 

100.0% 

12.4% 

38.2% 

16.5% 

7.0% 

6.6% 

2.4% 

2.6% 

7.4% 

.4% 
1.8% 

.6% 
1.3% 

.0% 

.1% 

.1% 
2.8% 

10.4% 

.0% 
54.0% 
46.0% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-15 

1986 Market Share 

Electronic CAE 

Host-Dependent 

Far East 

Milliora of Dollars/Actual Units 

Company 

Digital 

Fujitsu 

Hitachi 

NEC 
IBM 

Zycad 

Silvar-Lisco 

Other Companies 

All Far East-Based Companies 

All European-Based Coirpanies 

All Hardware Companies 

All Turnkey & SW Conpanies 

All Conpanies 

Total 1 

Revenue 

16 

6 

5 

3 

2 

0 

0 

20 

14 

0 

35 

18 

53 

Hardware Software 

Revenue 

ssffisssss 

14 

4 

3 

2 

1 

0 

0 

17 

9 

0 

31 

11 

42 

Revenue 

S 3 S S S 3 3 8 

0 

2 

2 

1 

0 

0 

0 

1 

4 

0 

0 

5 

5 

Wkstns 

Shipped 

Stt 3 3 S S S 

0 

32 

20 

20 

23 

0 

0 

84 

73 

0 

84 

95 

180 

Total 1 

Revenue 

3S5SB3S3BS 

29.3% 

11.2% 

9.8% 

5.9% 

4.3% 

.8% 

.6% 

38.2% 

26.9% 

.0% 

65.6% 

34.4% 

100.0% 

1 

• Market Share -

Hardware Software 
Revenue 
31 >B SS335S 

32.6% 

9.3% 

6.9% 

5.5% 

3.3% 

.9% 

.0% 

41.6% 

21.6% 

.0% 

73.8% 

26.2% 

100.0% 

Revenue 

.0% 

30.9% 

35.9% 

10.6% 

4.5% 

.0% 

5.0% 

13.0% 

77.5% 

.0% 

.0% 

100.0% 

100.0% 

Ukstns 

Shipped 

.0% 

17.8% 

11.4% 

11,2% 

12.6% 

.0% 

.0% 

47.0% 

40.4% 

.0% 

47.0% 

53.0% 

100.0% 

Source; Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-16 

1986 Market Share 
Electronic CAE 

Personal Computer 

Far East 

Millions of Dollars/Actual Units 

Conipany 

sassasE 

Seiko I&E 

NEC 
IBM 
Daisy 

Futurenet 

Otsukashokai 

Valid 

Fuj i tsu 

Cadnetix 

Scientific Calc. 

Racal-Redac 

Telesis 

Calma 

Other Conpanies 

All Far East-Based 
All European-Based 

Conpanies 

Companies 

All Hardware Companies 

All Turnkey & SU Companies 

All CoInpanies 

Total 

Revenue 

25 
6 
5 
4 
3 
2 
1 
1 
0 
0 
0 
0 
0 
7 
40 
0 
5 
50 
55 

Hardware Software 

Revenue 
sssssss 

19 
3 
5 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
3 
27 
0 
5 
28 
33 

Revenue 
=S=S33S 

5 
3 
0 
3 
3 
1 
1 
0 
0 
0 
0 
0 
0 
4 
11 
0 
0 
18 
18 

Wkstns 

Shipped 
asasssa 

225 
300 
905 
89 
0 

202 
21 
30 
0 
0 
0 
1 
0 

431 
1.187 

0 
905 

1,300 

2,204 

Total 1 

Revenue 
aasaaas 

45.7% 

11.1% 

8.2% 

8.2% 

5.5% 

4.4% 

1.8% 

1.2% 

.3% 

.1% 

.1% 

.0% 

.0% 
13.4% 

72.8% 
.0% 

8.2% 

91.8% 

100.0% 

• Market Share -• 

Hardware Software 
Revenue 
asssaaa 

57.5% 

8.5% 

13.8% 
3.4% 

.0% 
4.2% 

1.0% 

1.3% 

.0% 

.0% 

.0% 

.1% 

.0% 
10.3% 

81.7% 

.0% 
13.8% 

86.2% 

100.0% 

Revenue 

25.6% 

15.2% 
.0% 

13.9% 

14.8% 

5.0% 

3.2% 

1.0% 

.7% 

.2% 

.2% 

.1% 

.0% 
20.2% 

59,0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

saaaa—a 

10.2% 
13.6% 

41.0% 

4.0% 

.0% 
9.2% 

1.0% 

1.4% 

.0% 

.0% 

.0% 

.0% 

.0% 
19.5% 

53.8% 

.0% 
41.0% 

59.0% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-17 

1986 Market Share 

Electronic CAE 

All Platforms 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Digi ta l 

Apollo 

Sun 

Val id 

IBM 

Intergraph 

Futurenet 

Calma 

Hewlett-Packard 

Zycad 

Coiqxitervision 

Racal-Redac 

Telesis 

Other Corqsanies 

A l l Far East-Based Conpanies 

A l l European*Based Companies 

A l l Hardware Cnnpanies 

A l l Turnkey & SW 

A l l Com^Mnies 

C(3mpanies 

Total 

Revenue 

12 
6 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

0 

0 

29 

2 

32 

Hardware Software 

Revenue 

10 

5 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

0 

0 

26 

1 

27 

Revenue 

3SSSS! S S S S 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Wkstns 

Shipped 

UJIIlLmJiii^Aiiil 

45 
220 

29 

12 

70 

2 

6 

5 

6 

0 

2 

0 

1 

72 

0 

0 

433 

35 
469 

Total 1 

Revenue 

3 S S S 3 S S 

36.6% 

17.8X 

1.9% 

1.8% 

1.4% 

1.0% 

.9% 

.7% 

.7% 

.6% 

.5% 

.2% 

.2% 

35.9% 

.0% 

.0% 

92.4% 

7.6% 

100.0% 

- Market 

Hardware '• 
Revenue 

37.7% 

18.3% 

2.0% 

1.0% 

1.5% 

.6% 

. 1 % 

.4% 

.6% 

.7% 

.3% 

. 1 % 

. 1 % 

36.9% 

.0% 

.0% 

96.1% 

3.9% 

100.0% 

Software 

Revenue 

SS3SB3ESS 

.0% 

.0% 

.0% 

25.0% 

1.0% 

8.7% 

23.1% 

5.8% 

3.8% 

.0% 

4.8% 

2.9% 

1.0% 

24.0% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

Wkstns 

Shipped 

9.7% 

46.9% 

6 .1% 

2.5% 

14.9% 

,5% 
1.3% 

1.0% 

1.3% 

.0% 

.4% 

. 1 % 

. 1 % 

15.3% 

.0% 

' .0% 

92.5% 

7.5% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-18 

1986 Market Share 

Electronic CAE 

Technical Workstation 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Apollo 

Digital 

Sun 
Valid 

Intergraph 

Calma 

Hewlett-Packard 

Computervision 

Telesis 

Racal-Redac 

IBM 
Other Companies 

All Far East-Based 

All European-Based 

Companies 

Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 
Revenue 

6 
2 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
1 
10 

Hardware Software 

Revenue 
3ZSSS3S 

5 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 
1 
8 

Revenue 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 

Wkstns 

Shipped 

220 
45 
29 
11 
2 
5 
6 
1 
0 
0 
0 
4 
0 
0 

297 
26 
323 

Total 

Revenue 
==ss—ss 

55.5% 

22.9% 

6.1% 

4.9% 

3.0% 

2.2% 

2,2% 

1.2% 
.4% 
.3% 
.1% 

1.3% 

.0% 

.0% 
85.4% 

14.6% 

100.0% 

• Market 

Hardware 

Revenue 

59.2% 

24.3% 

6.4% 

2.9% 

1.9% 

1.3% 

1.8% 

.8% 

.2% 

.2% 

.0% 
1.0% 

.0% 

.0% 
90.8% 

9.2% 
100.0% 

Share -
Software 

Revenue 
XSZBSS3: 

.0% 

.0% 

.0% 
45.1% 

17.6% 

11.8% 

7.8% 

5.9% 

2.0% 

2.0% 

.0% 
7.8% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Sh i pped 
3S3S==S 

68.0% 

14.1% 

8.8% 

3.3% 

.7% 
1.5% 

1.8% 
.4% 
.1% 
.1% 
.0% 

1.2% 

.0% 

.0% 
92.1% 

7.9% 

100.0% 

Source: Dataquest 

Jme 1987 

OCXS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-19 

1986 Market Share 

Electronic CAE 

Host-Dependent 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Digital 

Z/cad 

ISM 

Other Companies 

All Far East-Based CoInpanies 
All European*Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

All Companies 

Total 

Revenue 

sssa^sES 

9 
0 
0 
11 
0 
0 
20 
0 
21 

Hardware Software 

Revenue 

3S=3S3SSS 

8 
0 
0 
10 
0 
0 
18 
0 
18 

Revenue 

sssssss 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Wkstns 

ShiF^jed 

=SSS8S!Stt 

0 
0 
1 
49 
0 
0 
49 
1 
50 

Total 

Revenue 

—SSSS3S 

45.0% 

1.0% 

.4% 
53.6% 

.0% 

.0% 
98.0% 

2.0% 

100.0% 

- Market Share -

Hardware Software 
Revenue 

SSASSSS 

44.8% 

1.0% 

.4% 
53.8% 

.0% 

.0% 
98.6% 

1.4% 

100.0% 

Revenue 

53SSSS3 

.0% 

.0% 
7.7% 

92.3% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

shipped 

3SSSSSS 

,0% 
.0% 

1.9% 

98.1% 
.0% 
.0% 

98.1% 
1.9% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.2-20 

1986 Market Share 

Electronic CAE 

Personal Computer 

Rest of World 

Millions of Dollars/Actual Units 

Company 

IBM 

Futurenet 

Valid 

Computervision 

Racal-Redac 

Telesis 

Other Companies 

All Far East-Based Companies 

All European-Based Con^nies 

All Hardware Conpanies 

All Turnkey & SW Companies 

All Conpanies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Total 

Revenue 

- Market Share -
Hardware Software 

Revenue Revenue 

69 

6 

1 

0 

0 

0 

19 

0 

0 

87 

8 

96 

36.8% 

30.5% 

6.3% 

3.2% 

2.1% 

1.1% 

20.0% 

.0% 

,0% 

45.3% 

54.7% 

100.0% 

53SS3SSS 

70.8% 

4.2% 

4.2% 

.0% 

.0% 

.0% 

20.8% 

.0% 

.0% 

91.7% 

8.3% 

100.0% 

.0% 

60.0% 

7.5% 
5.0% 

5.0% 

.0% 

22.5% 
.0% 

.0% 

.0% 

100.0% 

100.0% 

Wkstns 

Shipped 

71.9% 

6.3% 

1.2% 

.3% 

.0% 

.3% 

19.9% 

.0% 

.0% 

91.1% 

8.9% 

100.0% 

Source: Dataquest 
June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-1 
1986 Market Share 

10 Layout 

All Platforms 

Worldwide 

Millions of Dollars/Actual Units 

Company 

CalIna 

Digital 

Seiko I&E 

Mentor 
Silvar-Lisco 

Apollo 

Daisy 

Control Data 

Intergraph 

Valid 

Applicon 

Sun 
Fujitsu 

Tektronix 

Scientific Gale. 

Hewlett-Packard 

IBM 
Racal-Redac 

Other Companies 

All Far East'Based CoR^janies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU con^nies 

All Companies 

Total 1 

Revenue 

37 
32 
28 
17 
12 
10 
10 
6 
6 
4 
4 
4 
4 
2 
2 
1 
1 
1 
99 
33 
0 
89 
192 
281 

Hardware Software 
Revenue 

20 
29 
18 
8 
0 
9 
3 
4 
3 
2 
3 
4 
3 
1 
1 
1 
1 
0 
47 
21 
0 
79 
76 
156 

Revenue 

8 
0 
8 
6 
10 
0 
5 
1 
2 
2 
1 
0 
1 
1 
1 
0 
0 
0 
42 
10 
0 
0 
89 
89 

Ukstns 

Shipped 
SSSSttSS 

291 
47 
129 
168 
0 

382 
90 
94 
43 
75 
55 
190 
20 
29 
2 
11 
171 
4 

673 
152 
41 

1,183 

1.333 

2,517 

Total Harciware Software 

Revenue 

13.2% 

11.6% 
10.1% 

6.1% 

4.3% 

3.5% 

3.4% 

2.1% 

2.1% 

1.5% 

1.5% 

1.5% 
1.4% 

.9% 

.7% 

.4% 

.3% 

.2% 
35.2% 

11.8% 

.0% 
31.7% 

68.3% 

100.0% 

Revenue 
sssssss 

12.9% 

18.3% 

11.8% 
5.3% 

.0% 
5.6% 

2.0% 

2.3% 

2.0% 

1.4% 

2.0% 

2.3% 

1.6% 

.7% 

.4% 

.5% 

.6% 

.2% 
30.1% 

13.7% 

.0% 
51.0% 

49.0% 

100.0% 

Revenue 
ssssass 

9.3% 

.0% 
9.2% 

7.0% 

11.6% 

.0% 
5.5% 

1.2% 

2.0% 

1.8% 

.3% 

.0% 
1.2% 

1.1% 

1.0% 

.2% 

.0% 

.2% 
47.7% 

10.9% 

.0% 

.0% 
100.0% 

100.0% 

Source: D 

Wkstns 

Shipped 

11.6% 

1.9% 

5.1% 

6.7% 

.0% 
15.2% 

3.6% 

3.7% 

1.7% 

3.0% 

2.2% 
7.5% 

.8% 
1.2% 

.1% 

.4% 
6.8% 

.1% 
26.7% 

6.0% 

1.6% 

47.0% 

53.0% 

100.0% 

ataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated Jime 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-2 
1986 Market Share 

IC Layout 

Technical Workstation 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Calma 

Seiko I&E 

Mentor 

Apollo 

Daisy 

Intergraph 

Valid 

Sun 
Silver-Li SCO 

Digital 

Hewlett-Packard 

Racal-Redac 

Tektronix 

Control Data 

Other Companies 

All Far East-Based 

All European-Based 

Companies 

Companies 

All Hardware Companies 
All Turnkey & SW Companies 

All Coipanies 

Total 

Revenue 

23 
20 
17 
10 
10 
6 
4 
4 
4 
2 
1 
1 
0 
0 
46 
21 
0 
16 
132 
148 

Hardware Software 

Revenue 

11 
12 
8 
9 
3 
3 
2 
4 
0 
1 
1 
0 
0 
0 
8 
12 
0 
14 
49 
64 

Revenue 

6 
7 
6 
0 
5 
2 
2 
0 
3 
0 
0 
0 
0 
0 
33 
7 
0 
0 
65 
65 

Wkstns 

Shipped 

212 
75 
168 
382 
90 
43 
75 
190 
0 
47 
11 
4 
3 
3 

257 
78 
41 
647 
957 

1,603 

Total 1 

Revenue 

15,4% 

13.5% 

11.5% 

6.7% 

6.5% 

4,0% 

2.9% 

2,8% 

2,6% 

1.1% 

.8% 

.4% 

.3% 

.2% 
31.2% 

13.9% 

.0% 
11.0% 

89.0% 

100.0% 

• Market 
hardware '. 
Revenue 

17.9% 

18.9% 

13.1% 

13.6% 

4,8% 

4,8% 

3.5% 

5.7% 

,0% 
2,3% 

1.3% 

,5% 
.3% 
,2% 

13.0% 

19.4% 

.0% 
22,5% 

77,5% 
100,0% 

Share -• 
Software 

Revenue 

9.7% 

10.4% 

9.7% 

.0% 
7.5% 

2.7% 

2.5% 

.0% 
5.2% 

.0% 

.3% 

.3% 

.3% 

.2% 
51.2% 

10.8% 

.0% 

.0% 
100,0% 

100,0% 

Wkstns 

Shipped 

13,2% 

4.7% 

10,5% 

23.8% 

5.6% 

2.7% 

4.7% 

11.9% 

.0% 
3,0% 

.7% 

.2% 

.2% 
,2% 

16,0% 

4.9% 

2.6% 

40.3% 

59.7% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 
PLATFORM: 

REGION: 

UNITS: 

B.3-3 

1986 Market Share 

IC Layout 

Host-Dependent 

Worldwide 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shi|:ped 

Total 

Revenue 

- Market Share 

Hardware Software 

Revenue Revenue 

Digital 

CalIna 

Seiko I&E 

Silvar-Uisco 
Control Data 

Applicon 

Fuj i tsu 

Scientific Calc. 

Tektronix 

Other Conpanies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

31 

14 

8 

8 

5 

4 

4 

2 

2 

52 

13 
0 

71 

60 

131 

27 

9 

6 

0 

3 

3 

3 

1 

1 

38 

9 

0 

64 

27 

91 

0 

2 
1 

7 

9 

3 

0 

0 

24 

24 

0 

78 

53 

0 

91 

55 

20 

2 

26 

330 

73 

0 

280 

377 

657 

23.5% 
10.8% 
6.4% 

6.3% 

4.1% 

3.1% 
3.0% 

1.5% 

1.5% 

39.6% 

9.5% 

.0% 

54.4% 

45.6% 

100.0% 

29.8% 

9.6% 

7.1% 

.0% 

3.8% 

3.3% 

2.8% 

.6% 

1.0% 

42.0% 

9.9% 

.0% 

70.2% 

29.8% 

100.0% 

.0% 

8.4% 

5.8% 
28.9% 

3.7% 

2.8% 

4.5% 

3.5% 
3.2% 

38.3% 

11.2% 

.0% 

.0% 

100.0% 

100.0% 

Wkstns 

Shipped 

.0% 

11.9% 

8.1% 

.0% 

13.8% 

8.4% 

3.0% 

.3% 

4.0% 

50.3% 

11.2% 

.0% 

42. n 

57.3% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated Jvme 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-4 

1986 Market Share 

IC Layout 

Personal Computer 

Worldwide 

Millions of Dollars/Actual Units 

Con^ny 
— H E a — -

IBM 
Control Data 

Other Companies 

All Far East-Based Con^nies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 

Revenue 
« * — w — - < -

1 
0 
1 
0 
0 
1 
0 
2 

Hardware Softiijare 

Revenue 
——.«_s— 

1 
0 
0 
0 
0 
1 
0 
1 

Revenue 
ssssssss 

0 
0 
0 
0 
0 
0 
0 
0 

Wkstns 

Shipped 
==S—SESS 

171 
0 
86 
0 
0 

257 
0 

257 

Total 

Revenue 
=—s&sss 

56.7% 

8.7% 

34.7% 

.0% 

.0% 
85.3% 

14.7% 

100.0% 

nari^ei 

Hardware 

Revenue 
sssasss 

67.2% 
.0% 

32.8% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Software 

Revenue 
ss==ss 

.0% 
50.0% 

50.0% 

.0% 

.0% 
,0% 

100.0% 

100.0% 

Wkstns 

Shipped 

—-.————. 
66.7% 

.0% 
33.3% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-5 

1986 Market Share 

IC Layout 

All Platforms 

North America 

Millions of Dollars/Actual Units 

Company 

Calma 

Digital 

Mentor 

Silvar-Lisco 

Apollo 

Daisy 

Intergraph 

Control Data 

Applicon 

Sun 
Tektronix 

Valid 

Scientific CaLc. 
ISM 
Hewlett-Packard 

Racal-Redac 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All HardvMire Companies 

All Turnkey & SW Comi»nies 

All Companies 

/ 

Total 

Revenue 

aasssESSSB 

22 

18 
U 
5 
5 
4 
4 
4 
2 
2 
2 
2 
1 
0 
0 
0 
67 
0 
0 
49 
105 
155 

Hardware Software 

Revenue 

12 
16 
7 
0 
4 
1 
2 
2 
2 
2 
1 
1 
0 
0 
0 
0 
29 
0 
0 
44 
37 
81 

Revenue 

SSBSSSS 

5 

0 
5 
5 
0 
2 
1 
1 
0 
0 
1 
1 
1 
0 
0 
0 
32 
0 
0 
0 
54 
54 

Ukstns 

Shipped 

172 
27 
135 
0 

191 
41 
31 
57 
37 
114 
25 
39 
2 
80 
4 
1 

440 
0 
0 

624 
771 

1,395 

Total 1 

Revenue 

SSSSESS 

14.1% 

11.7% 

8.8% 

3.5% 

3.2% 
2.8% 

2.7% 

2.3% 

1.6% 

1.6% 

1.3% 
1.3% 

.9% 

.3% 

.2% 

.1% 
43.5% 

.0% 

.0% 
31.8% 

68.2% 

100.0% 

- narKBt 

Hardware : 
Revenue 

Z3SS3S33 

15.1% 

19.8% 

8.3% 

.0% 
5.4% 

1.7% 

2.8% 

2.7% 

2.3% 

2.7% 

1.2% 

1.4% 

.5% 

.5% 

.3% 

.1% 
35.4% 

.0% 

.0% 
54.5% 

45.5% 

100.0% 

Software 

Revenue 

SSSSBSV 

9.4% 

.0% 
9.3% 

8.7% 

.0% 
4.1% 

2.3% 

1.3% 

.7% 

.0% 
1.6% 

1.2% 

1.1% 
.0% 
.1% 
.1% 

60.1% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shifted 

12.3% 

1.9% 

9.6% 

.0% 
13.7% 

2.9% 

2.2% 

4.1% 

2.6% 

8.2% 

1.8% 
2.8% 

.1% 
5.8% 

.3% 

.0% 
31.6% 

• .0% 

.0% 
44.7% 

55.3% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-6 

1986 Market Share 

IC Layout 

Technical Workstation 

North America 

Millions of Dollars/Actual Units 

Company 
sssssss 

CalIna 

Mentor 

Apollo 

Daisy 

Intergraph 

Sun 
Valid 

Silvar-Lisco 

Digital 

Tektronix 

Hewlett-Packard 

Control Data 

Racal-Redac 

Other Companies 

All Far East-Based Companies 
All European-Based Companies 

All Hardware Corpanies 

All Turnkey & SW 

All Companies 

Companies 

Total 

Revenue 
S3SSSSS 

14 
14 
5 
4 
4 
2 
2 
2 
1 
0 
0 
0 
0 
36 
0 
0 
9 
76 
85 

Hardware Software 

Revenue 
sssssss 

7 
7 
4 
1 
2 
2 
1 
0 
1 
0 
0 
0 
0 
7 
0 
0 
8 
25 
33 

Revenue 
=S3===S 

4 
5 
0 
2 
1 
0 
1 
1 
0 
0 
0 
0 
0 
25 
0 
0 
0 
40 
40 

Ukstns 

Shipped 
sasssss 

131 
135 
191 
41 
31 
114 
39 
0 
27 
3 
4 
3 
1 

202 
0 
0 

346 
573 
919 

Total 

Revenue 
sssssss 

16.2% 

16.1% 

5.8% 

5.1% 

5.0% 

2.9% 

2.3% 

1.9% 

1,1% 

,5% 
.4% 
.3% 
.1% 

42.1% 

,0% 
.0% 

10.2% 

89.8% 

100.0% 

narset snare -

Hardware Software 
Revenue 
ssssass 

21.2% 

20.3% 

13.2% 

4.2% 

6.8% 

6.6% 

3.5% 

.0% 
2.4% 

.5% 

.8% 

.4% 

.2% 
19.9% 

.0% 

.0% 
23.1% 

76.9% 

100.0% 

Revenue 
sssssss 

9.8% 

12.5% 

.0% 
5.5% 

3.1% 

.0% 
1.5% 

3.5% 

.0% 

.5% 

.2% 

.2% 

.1% 
63.2% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

shipped 
sssssss 

14.2% 

14.6% 

20.8% 

4.4% 

3.3% 

12.4% 

4.2% 

.0% 
2.9% 

.3% 

.4% 

.3% 

.1% 
22.0% 

.0% 

.0% 
37.7% 

62.3% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA ® 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-7 

1986 Market Share 

IC Layout 
Host-Dependent 

North America 

Millions of Dollars/Actual Units 

Company 
SSS33SS 

Digital 

Calma 

Silvar-Cisco 

Control Data 

Applicon 

Tektronix 

Scientific Calc. 

Other Companies 

All Far East-Based 

All European-Based 

Companies 

Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All CoIiIpanies 

Total 1 
Revenue 

3XS3dSS 

17 
8 
4 
3 
2 
2 
1 
31 
0 
0 
40 
29 
69 

Hardware Software 

Revenue 

S3UB3SSS 

15 
5 
0 
2 
2 
1 
0 
22 
0 
0 
36 
12 
47 

Reverue 

SSSSKSS 

0 
1 
3 
1 
0 
1 
1 
7 
0 
0 
0 
13 
13 

Wkstns 

Shipped 

sss»csss 

0 
42 
0 
54 
37 
22 
2 

198 
0 
0 

157 
198 
355 

Total 1 

Revenue 

SSXS3SS 

24.9% 

11.7% 

5.5% 

4.7% 

3.6% 

2.4% 

2.0% 

45.3% 

.0% 

.0% 
57.8% 

42.2% 

100.0% 

• Market Share -• 

Hardware Software 
Revenue 

sssssss 

32.0% 

11.0% 

.0% 
4.4% 

3.9% 

1.6% 

.8% 
46.2% 

.0% 

.0% 
75.6% 

24.4% 

100.0% 

Revenue 

sasasss 

.0% 
8.6% 

24.2% 

4.1% 

3.0% 

4.9% 

4.3% 

50.9% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

aasaaaa 

.0% 
11.7% 

.0% 
15.3% 

10.4% 

6.3% 

.4% 
55.8% 

.0% 

.0% 
44.2% 
55.8% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUI4BER: 

T ITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-8 

1986 Market Share 

IC Layout 

Personal Computer 

North America 

Millions of Dollars/Actual Units 

Company 

IBM 
Control Data 

Other CoInpanies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 

Revenue 

0 
0 
0 
0 
0 
1 
0 
1 

Hardware Software 

Revenue 

0 
0 
0 
0 
0 
1 
0 
1 

Revenue 

0 
0 
0 
0 
0 
0 
0 
0 

Ukstns 

Shipped 

80 
0 
40 
0 
0 

121 
0 

121 

Total 

Revenue 

53.3% 

9.3% 

37.3% 

.0% 

.0% 
80.0% 

20.0% 

100.0% 

narKBT snare -

Hardware Software 
Revenue 

66.7% 

.0% 
33.3% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Revenue 

.0% 
42.9% 

57.1% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

66.7% 

.0% 
33.3% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated Jime 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-9 

1986 Market Share 

IC Layout 

Al l PlatforIns 

Europe 

Mill ions of DoUars/Actual Units 

Company 

s s s s a s B 

Digi ta l 
Silvar-Uisco 

Daisy 

Mentor 

Calma 

Apollo 

Control Data 

Valid 

Applicon 

Intergraph 

Sun 

Hewlett-Packard 

Sc ien t i f ic Gale. 

Racal-Redac 

Tektronix 

IBM 

Other Ccmpanies 

A l l Far East-Based 

A l l European-Based 

Conpanies 

Companies 

A l l Hardware Companies 

A l l Turnkey & SW Con^nies 

A l l Conpanies 

Total 1 

ReveIuie 

s s s s s s s 

6 

5 

4 

3 

3 

2 
2 

1 

1 

1 

1 

1 

1 

0 

0 

0 

18 

0 

0 

18 

34 

52 

flardware Software 

Revenue 

saassSESA 

6 
0 

1 

2 

1 

2 
1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

9 

0 

0 

16 

10 

26 

Revenue 

3—SSS&33 

0 

4 

2 

1 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

18 

18 

Wkstns 

Shipped 

s s s s s s s 

9 

0 

41 

34 

25 
76 

27 

23 

15 

10 

38 

7 

1 

3 

4 

51 

134 

0 

41 

264 

276 

541 

Total Hardware ! 

Revenue 

s s s a s s s 

12.6% 

9.9% 

8.4% 

6.6% 

6.5% 

3.8% 

3.2% 

2.9% 

2.8% 

2.6% 

1.6% 

1.2% 

1.1% 

.9% 

.7% 

.5% 

34.7% 

.0% 

.0% 

35.0% 

65.0% 

100.0% 

Revenue 

SRSnESSS 

21.8% 

.0% 

5.3% 

6.3% 

5.2% 
6.6% 

4.0% 

2.6% 

4.0% 

2.7% 

2.7% 

1.8% 

.6% 

1,0% 

.6% 

1.0% 

33.8% 

.0% 

.0% 

61.6% 
38.4% 

100.0% 

Software 

Revenue 

.0% 

24.2% 

12.2% 

7.0% 

2.8% 

.0% 

1.7% 

3.6% 

1.3% 

2.2% 

.0% 

.7% 

1.3% 

.8% 

.8% 

.0% 

41.1% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

Wkstns 

Shipped 

1.8% 

.0% 

7.5% 

6.2% 
4.6% 

14.1% 

5.0% 

4.3% 

2.8% 

1.8% 

7.0% 

1.3% 

. 1 % 

.5% 
• QTB 

9.5% 

24.8% 

.0% 

7.7% 

48.9% 

51.1% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-10 

1986 Market Share 

IC Layout 

Technical Uorlcstation 
Europe 
Millions of Dollars/Actual Units 

Company 

Daisy 
Mentor 

Apollo 

Calma 

Silvar-Lisco 

Valid 

Intergraph 

Sun 
Hewlett-Packard 

Racal-Redac 

Digital 

Tektronix 

Other Companies 

All Far East-Based 

All European-Based 

Companies 

Companies 

All Hardware Companies 

All Turnkey & SW Conpanies 

All Companies 

Total 

Revenue 

33SSSS3 

4 

3 
2 
2 
2 
1 
1 
1 
1 
0 
0 
0 
8 
0 
0 
3 
22 
26 

Hardware 

Revenue 

ssasssss 

1 

2 
2 
1 
0 
1 
1 
1 
0 
0 
0 
0 
1 
0 
0 
3 
7 
10 

Software 

Revenue 

S3SS3SS 

2 

1 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
12 
12 

Wkstns 

Shipped 

33SSSSS 

41 

34 
76 
11 
0 
23 
10 
38 
7 
3 
9 
0 
43 
0 
41 
131 
206 
337 

Total 

Revenue 

17.0% 

13.3% 

7.7% 

6.3% 

6.0% 

5.8% 

5.2% 

3.2% 

2.5% 

1.8% 

1.3% 

.3% 
29.6% 

.0% 

.0% 
12.8% 

87.2% 

100.0% 

- Market 
Hardware 

Revenue 

3S3SS33 

14.2% 

16.9% 

17.9% 
6.7% 

.0% 
7.0% 

7.2% 
7.4% 

4.8% 

2.7% 

3.0% 

.3% 
12.0% 

.0% 

.0% 
29.8% 

70.2% 

100.0% 

Software 

Revenue 

18,3% 

10.6% 

.0% 
2.0% 

10.9% 

5.4% 

3.4% 

.0% 
1.0% 

1.2% 

.0% 

.3% 
47.0% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

shipped 

12.1% 
10.0% 
22.7% 

3.2% 
.0% 

7.0% 

2.9% 

11.3% 

2.0% 

.8% 
2,8% 

.1% 
12.9% 

.0% 
12.3% 

38.8% 

61.2% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-11 

1986 Market Share 

IC Layout 

Host'Oepend^it 
Europe 
Millions of Dollars/Actual Units 

Conpany 
=csssss 

Digital 
Silvar-Lisco 

Calma 

Control Data 

Applicon 

Scientific Calc. 

Tektronix 

Other Companies 
All Far East-Based Companies 

All European-Based Companies 

All Hardware Conpanies 

All Turnkey & SW Companies 

All Companies 

Total 

Revenue 

6 
4 
2 
2 
1 
1 
0 
10 
0 
0 
14 
11 
26 

Hardware Software 

Revenue 

SSKSSESftSt 

5 

0 
1 
1 
1 
0 
0 
8 
0 
0 
13 
3 
16 

Revenue 

sssssssss 

0 

3 
0 
0 
0 
0 
0 
2 
0 
0 
0 
6 
6 

.1 

Wkstns 

Shipped 

0 
0 
14 
27 
15 
1 
4 
65 
0 
0 
56 
70 
127 

Total 1 

Revenue 

24.1% 

14.0% 

6.8% 

6.4% 

5.6% 

2.2% 

1.1% 

39.9% 

.0% 

.0% 
56.2% 

43.8% 

100.0% 

- Market Share -

Hardware Software 
Revenue 

33. ra 
.0% 

4.4% 

6.5% 

6.6% 

1.0% 

.9% 
47.0% 

.0% 

.0% 
79.9% 
20.1% 

100.0% 

Revenue 

.0% 
51.4% 

4.4% 

4.7% 

4.1% 

4.1% 

2.0% 

29.3% 
.0% 
.0% 
.0% 

100.0% 

100.0% 

Wkstns 

Sh i pped 

.0% 

.0% 
11.3% 

21.5% 

12.1% 

.5% 
3.1% 

51.5% 

.0% 

.0% 
44.6% 

55.4% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-12 
1986 Market Share 

IC Layout 

Personal Computer 

Europe 

Millions of Doliars/Actual Units 

Company 

IBM 
Control Data 

Other Companies 

All Far East-Based Conpanies 

All European-Based Companies 

All Hardware Conpanies 

All Turnkey & SW Companies 

All CoInpanies 

Total 

Revenue 

szsssss 

0 

0 
0 
0 
0 
0 
0 
0 

Hardware 

Revenue 

3X33S3S 

0 

0 
0 
0 
0 
0 
0 
0 

Software 

Revenue 

0 
0 
0 
0 
0 
0 
0 
0 

Wkstns 

Shipped 

51 
0 
26 
0 
0 
77 
0 

77 

Total 

Revenue 

58.1% 

9.3% 

32.6% 

.0% 

.0% 
88.4% 

11.6% 

100.0% 

narKei snare 

Hardware Software 
Revenue 

68.4% 

.0% 
31.6% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Revenue 

.0% 
75.0% 

25.0% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

66.7% 

.0% 
33.3% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated Jime 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-13 

1986 Market Share 

IC Layout 

All Platforns 

Far East 
Millions of Dollars/Actual Units 

Company 
ssssssa 

Seiko I&E 

Calma 

Digital 

Fuj i tsu 

Apollo 

Silvar-Lisco 

Daisy 

Valid 

Sun 
Control Data 

IBM 
Applicon 

Hewlett-Packard 

Scientific Calc. 

Racal-Redac 

Other Companies 

All Far East-Based 

All European-Based 

C(3mpanies 

Companies 

All Hardware CoH^nies 

All Turnkey & SW Companies 

All Companies 

Total 1 

ReverAJe 
asxssvss 

28 
10 

5 
4 
2 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
10 
33 
0 
14 
49 
63 

Hardware Software 

Revenue 
sBSsass 

18 
5 

4 

3 
2 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
6 
21 
0 
13 
28 
40 

Revenue 
S S31S&S S 

8 
2 

0 

1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
10 
0 
0 
17 
17 

Ukstns 

Shipped 
3SSASX3I9S 

129 
76 

7 

20 
76 
0 
9 
12 
29 
5 
38 
2 
0 
0 
0 
72 
152 
0 

215 
259 
474 

Total 1 

Revenue 
sssasssa 

44.6% 

15.2% 

7.7% 

6.3% 

3.1% 

2.1% 

1.5% 

1.2% 

1.0% 

.5% 

.3% 

.2% 

.2% 

.1% 

.0% 
15.7% 

52.2% 

.0% 
22.0% 

78.0% 

100.0% 

• Market Share -• 

Hardware Software 
Revenue 
sassass 

45.7% 

13.3% 
10.6%~ 

6.4% 

4.3% 

.0% 

.7% 

.9% 
1.3% 

.4% 

.4% 

.2% 

.2% 

.0% 

.0% 
15.4% 

52.8% 

.0% 
31.0% 

69.0% 

100.0% 

Revenue 
aaaaeaa 

48.5% 

13.3% 

.0% 
6.5% 

.0% 
7.1% 

2.9% 

2.0% 

.0% 

.3% 

.0% 

.1% 

.2% 

.2% 

.1% 
17.5% 

57.6% 

.0% 

.0% 
100.0% 

100.0% 

Ukstns 

Shipped 
assassa 

27.1% 

16.0% 

1.5% 

4.2% 

16.1% 

.0% 
1.9% 

2.5% 

6.0% 

1.0% 

7.9% 

.4% 

.0% 

.0% 

.0% 
15.2% 

32.0% 

.0% 
45.4% 

54.6% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-14 

1986 Market Share 

10 Layout 

Technical Workstation 

Far East 

Millions of Dollars/Actual Units 

Conipany 
====== 

Seiko I&E 

Calma 

Apollo 

Daisy 

Valid 

Silvar-Lisco 

Sun 
Digital 

Hewlett-Packard 

Racal-Redac 

Control Data 

Other Companies 

All Far East-Based Companies 

All European-Based CoI^^anies 
All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 

Revenue 
SS3S3BSSS 

20 
6 
2 
1 
1 
1 
1 
0 
0 
0 
0 
3 
21 
0 
3 

il 
34 

Hardware Software 

Revenue 

====== 

12 
3 
2 
0 
0 
0 
1 
0 
0 
0 
0 
1 
12 
0 
3 
16 
19 

Revenue 

====== 

7 
2 
0 
0 
0 
1 
0 
0 
0 
0 
0 
2 
7 
0 
0 
12 
12 

Wkstns 

Shipped 

====== 

75 
58 
76 
9 
12 
0 
29 
7 
0 
0 
0 
11 
78 
0 

117 
161 
278 

Total 1 

Revenue 

======= 

58.1% 

17.6% 

5.7% 

2.8% 

2.2% 

2.0% 

1.8% 

.7% 

.3% 

.1% 

.1% 
8.6% 

59.8% 

.0% 
8.6% 

91.4% 

100.0% 

• Market snare -

Hardware Software 
Revenue 

======= 

63.6% 

16.3% 

9.2% 

1.6% 

1.9% 

.0% 
2.9% 

1.2% 

.4% 

.1% 

.1% 
2.9% 

65.3% 

.0% 
13.8% 
86.2% 

100.0% 

Revenue 

======= 

55.6% 

14,2% 

.0% 
4.0% 

2.8% 

4.9% 

.0% 

.0% 

.2% 

.1% 

.1% 
18.1% 

57.4% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 
====== 

27.1% 

20.7% 

27.5% 

3.3% 

4.3% 

.0% 
10.3% 

2.6% 

.0% 

.1% 
,1% 

4.0% 

28.2% 

.0% 
42.0% 

58.0% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-15 

1986 Market Share 

IC Layout 

Host'Dependent 

Far East 
Millions of Dollars/Actual Units 

Company 

3 3 SSsES3 

Seiko I&E 

Digital 

Fujitsu 

Calma 

Silvar-Lisco 

Control Data 

Applicon 

Scientific Gate. 

Other Cofflpanies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All C«iipanies 

Total 

Revenue 
jTy^gl'gg 3SB 

a 
5 
4 
4 
1 
0 
0 
0 
7 
13 
0 
11 
18 
29 

HardIiiare Software 

Revenue 
S S S 3 3S3i 

6 
4 
3 
2 
0 
0 
0 
0 
6 
9 
0 
10 
12 
21 

Revenue 

1 
0 
1 
1 
1 
0 
0 
0 
1 
3 
0 
0 
5 
5 

Wkstns 

Shipped 
S S S 3 3383 

53 
0 
20 
18 
0 
5 
2 
0 
42 
73 
0 
42 
98 
140 

Total 1 

Revenue 
33333"*" 

29.0% 

16.1% 

13.8% 

12.4% 

2.3% 

.9% 

.4% 

.3% 
24.0% 

43.6% 

.0% 
37.4% 

62.6% 

100.0% 

- Market 
Hardware : 
Revenue 
3333333 

30.3% 

19.2% 

12.1% 
10.8% 

.0% 

.8% 

.4% 

.1% 
26.2% 

42.4% 

.0% 
45.4% 

54.6% 

100.0% 

Share -• 
Software 

Revenue 
S3SS3S3 

30.1% 

.0% 
23.5% 

10.9% 

12.8% 

.9% 

.4% 

.9% 
16.2% 

58.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

shipped 
ssssff'sa 

38.0% 

.0% 
14.3% 

13.0% 

.0% 
3.2% 

1.3% 

.1% 
30.1% 

52.2% 

.0% 
30.1% 

69.9% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-16 

1986 Market Share 

IC Layout 

Personal Coapjter 

Far East 

Millions of Dollars/Actual Units 

Total Hardware Software 

Company 

IBM 

Control Data 

Other Companies 

All Far East-Based Companies 

All European-Based Conpanies 

All Hardware Ccmpanies 

All Turnkey & SW Companies 

All Companies 

0 

0 

0 

0 

0 

0 

0 

0 

•e 
le 
;s 

0 
0 
0 
0 
0 
0 
0 
0 

Wkstns 

Shipped 
5S3SSSB 

38 
0 
19 
0 
0 
56 
0 
56 

Total 

Revenue 
ssssass 

65.5% 

3.4% 

31.0% 

.0% 

.0% 
96.6% 

3.4% 

100.0% 

- Market 
Hardware 

Revenue 
ssss==s 

64.3% 

.0% 
35.7% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Share 
Software 

Revenue 
ssssssx 

ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 

Source: 1 

Wkstns 
Shipped 
sssssas 

66.7% 

.0% 
33.3% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-17 

1986 Market Share 

IC Layout 

All Platforms 

Rest of World 

Millions of Dollars/Actual Units 

Conpany 

Digital 

Calma 

Apollo 

Intergraph 

Control Data 

Silvar-Lisco 
Sun ' 

Aj^licon 

Valid 

Hewlett-Packard 

IBM 
Racal-Redac 

Other Companies 

All Far East-Based Conpanies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Com(»nies 

All Companies 

Total 

Revenue 

3 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
8 
3 
11 

Hardware 

Revenue 

s scs ssss 

3 

1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
7 
2 
9 

Software 

Revenue 

SS'S S ttSCS 

0 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 

Wkstns 

Shipped 

4 
18 
38 
2 
5 
0 
10 
1 
1 
0 
2 
0 
26 
0 
0 
80 
27 
107 

Total 

Revenue 

26.7% 

20.3% 

9.0% 

2.8% 

2.7% 

2.2% 

1.9% 

.7% 

.4% 

.2% 

.1% 

.1% 
32.8% 

.0% 

.0% 
70.5% 

29.5% 

100.0% 

- narnet anare -

Hardware Software 
Revenue 

29.9% 

14.6% 

10.1% 

1.9% 

2.1% 

.0% 
2.1% 
.7% 
.4% 
.2% 
.2% 
.0% 

37.8% 

.0% 

.0% 
80.1% 

19.9% 

100.0% 

Revenue 

.0% 
58.4% 

.0% 
10.1% 

5.6% 

22.5% 
.0% 

1.1% 

2.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

4.0% 

16.4% 

35.8% 

2.1% 

4.5% 

.0% 
8.9% 

1.2% 

.6% 

.2% 
1.6% 

.1% 
24.7% 

.0% 

.0% 
75.0% 

25.0% 

100.0% 

Source; Dataquest 

June 1987 

CCIS EDA ® 1987 Dataquest Incorporated June 
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TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-18 

1986 Marlcet Share 

IC Layout 

Technical Workstation 

Rest of World 
Millions of Dollars/Actual Units 

Company 

Calma 

Apollo 

Intergraph 

Sun 

Digital 

Silvar-Lisco 

Valid 

Control Data 

Hewlett-Packard 

Racal-Redac 

Other Companies 

All Far East-Based Conqsanies 

All European-Based Con^nies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Total 

Revenue 

- Market Share • 

Hardware Software 

Revenue Revenue 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

2 

13 

38 

2 

10 

4 

0 

1 

0 

0 

0 

1 

0 

0 

53 

17 

70 

43.3% 

30.3% 

9.6% 

6.5% 

4.6% 

2.2% 

1.2% 

.6% 

.6% 

.3% 

.6% 

.0% 

.0% 

42.1% 

57.9% 
100.0% 

ssssssa 

33.8% 

40.4% 

7.5% 

8.5% 

6.1% 

.0% 

1.4% 

.5% 

.9% 

.0% 

.9% 

.0% 

.0% 

55.9% 

44.1% 

100.0% 

69.0% 

.0% 

15.5% 

.0% 

.0% 

10.3% 
3.4% 

1.7% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

100.0%' 

Wkstns 

shipped 

19.1% 

54.9% 

3.3% 

13.7% 

6.1% 

.0% 

.9% 

.3% 

.3% 

.1% 

1.2% 

.0% 

.0% 

75.9% 

24.1% 

' 100.0% 

Source: Dataquest 
June 1987 

OCXS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-19 

1986 Market Share 

IC Layout 

Host-Dependent 

Rest of Uortd 

Millions of Dollars/Actual Units 

Company 
ssassams 

Digital 

Calma 

Control Data 
Silvar-Lisco 

Applicon 

Other Companies 

All Far East-Based Coiapanies 
All European-Based Companies 

All Hardware Conpanies 

All Turnkey & SW CoInpanies 
All Companies 

Total Hardware Software Ukstns 

Revenue Revenue Revenue Shi^sed 

sssss ssasstts 

3 
1 
0 
0 
0 
4 
0 
0 
6 
1 
8 

2 
1 
0 
0 
0 
3 
0 
0 
6 
1 
6 

SS3SSSS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

5 

0 

1 

25 

0 

0 

25 

10 

35 

Market Share 

Total HartJware Software Wkstns 

Revenue Revenue Revenue Shipped 

36.2% 
10.7% 

3.5% 

2.2% 

1.0% 

46.3% 

.0% 

.0% 

82.5% 

17.5% 

100.0% 

38.0% 

8.3% 

2.7% 

.0% 

.9% 

50.2% 

.0% 

.0% 

88.1% 

11.9% 

100.0% 

.0% 

38.7% 

12.9% 

45.2% 

3.2% 

.0% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

.0% 

12.2% 

13.1% 

.0% 

3.5% 

71.2% 

.0% 

.0% 

71.2% 

28.8% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.3-20 

1986 Market Share 

IC Layout 

Personal Conputer 

Rest of World 

Millions of Dollars/Actual Units 

Company 

Control Data 

IBM 

Other Companies 

All Far East-Based Companies 

All European*Based Companies 

All Hardware Conpanies 

All Turnkey & SW Companies 

All Companies 

Total Hardware Software Wkstns 

ReveIiue Revenue Revenue Shipped 

S 

-d 
S 

0 
2 
1 
0 
0 
3 
0 
3 

Total 

Revenue 
ssssxss 

33.3% 

33.3% 

33.3% 

.0% 

.0% 
66.7% 

33.3% 
100.0% 

- Market Share 

Hardware Software 
Revenue 
SX3SS3S 

.0% 
100.0% 

.0% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Revenue 
S=S—3S3 

ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 

Wkstns 

Shipped 

.0% 
66.5% 

33.5% 

.0% 

.0% 
100.0% 

.0% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-1 

1986 Market Share 

PCB Layout 

All Platforms 

Worldwide 

Millions of Dollars/Actual Units 

Conpany 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Racal-Redac 

Digital 

Scientific Calc. 

IBM 
CoInputervision 
Cat ay 

Hewlett-Packard 

Zuken 

Cadnetix 

Sharp System Products 

Calma 

Daisy 

Appli con 

Control Data 

Telesis 

Fujitsu 

NEC 
Hitachi 

Apollo 

Mentor 
Intergraph 

Toshiba 

Futurenet 

Tektronix 

Seiko I&E 

Sun 
Autodesk 

Hitachi Zosen 

58 
52 
47 
43 
35 
30 
30 
29 
26 
17 
15 
13 
12 
12 
11 
9 
9 
8 
8 
7 
6 
5 
4 
4 
3 
2 
2 
1 

26 
46 
19 
35 
23 
19 
21 
15 
12 
11 
8 
4 
9 
7 

• 7 

6 
6 
5 
7 
3 
4 
4 
0 
2 
2 
2 
0 
1 

24 
0 
14 
4 
9 
8 
6 
12 
12 
5 
3 
6 
2 
3 
4 
3 
2 
3 
0 
3 
1 
0 
3 
2 
1 
0 
2 
0 

443 
227 
152 

3,745 

358 
240 
650 
290 
426 
95 
141 
143 
166 
187 
143 
56 
60 
37 
306 
74 
37 
36 
59 
52 
17 
95 
0 
16 

8.9% 

7.9% 

7.1% 

6.6% 

5.3% 

4.6% 

4.6% 

4.5% 

4.1% 

2.6% 
2.3% 

1.9% 

1.9% 

1.9% 

1.7% 

1.4% 

1.3% 

1.3% 

1.2% 

1.1% 

.9% 

.8% 

.6% 

.6% 

.5% 

.3% 

.3% 

.2% 

6.5% 

11.3% 

4.7% 

8.6% 

5.8% 

4.8% 

5.3% 

3.7% 

3.0% 

2.7% 

2.0% 

1.0% 

2.3% 

1.8% 

1.7% 

1.5% 

1.6% 

1.2% 

1.7% 

.8% 

.9% 
1.0% 

.1% 

.5% 

.5% 

.5% 

.0% 

.2% 

13.7% 

.0% 
7.9% 

2.1% 

5.1% 

4.8% 

3.4% 

7.0% 

6.7% 

2.8% 

1.9% 

3.6% 

1.2% 

1.4% 

2.1% 

1.5% 

.9% 
1.8% 

.0% 
1.5% 

.7% 

.3% 
2.0% 

1.0% 

.6% 

.0% 
1.1% 

.3% 

4.2% 

2.1% 

1.4% 

35.4% 

3.4% 

2.3% 
6.1% 

2.7% 

4.0% 

.9% 
1.3% 
1.4% 

1.6% 

1.8% 

1.4% 

.5% 

.6% 

.3% 
2.9% 

.7% 

.4% 

.3% 

.6% 

.5% 

.2% 

.9% 

.0% 

.2% 

(Continued) 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-1 (Continued) 

1986 Market Share 

PCB Layout 

All Platforms 
Worldwide 

Millions of Dollars/Actual Units 

Conpany 
=X3SSS= 

Mitsubishi Electric 

Otsukashokai 

Valid 

Silvar-Lisco 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware CoInpanies 
All Turnkey & SW Companies 

All Conpanies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share 

Total Hardware Software Wkstns 

ReverRje Revenue Revenue Shipped 

1 
1 
1 
0 

149 
119 
25 
144 
507 
651 

1 
1 
0 
0 
95 
69 
15 
131 
270 
401 

0 
0 
0 
0 
42 
41 
9 
0 

174 
174 

6 
101 
11 
0 

2,170 

1,155 

246 
5,423 

5,146 

10,569 

.2% 

.2% 

.1% 

.0% 
23.0% 

18.2% 

3.9% 

22.2% 

77.8% 

100.0% 

.2% 

.2% 

.1% 

.0% 
23.7% 

17.3% 

3.7% 

32.7% 

67.3% 

100.0% 

.1% 

.3% 

.1% 

.1% 
24.1% 

23.5% 

5.0% 

.0% 
100.0% 

100.0% 

.1% 
1.0% 

.1% 

.0% 
20.5% 

10.9% 

2.3% 

51.3% 

48.7% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-2 

1986 Market Share 

PCS Layout 

Technicat Workstation 

Worldwide 
Millions of Dollars/Actual Units 

Company 
sasssss 

Racal-Redac 

Cat ay 
Hewlett-Packard 

CoIii(»jtervision 

Cadnetix 

Scientific Calc. 

Daisy 

Sharp System Products 

Telesis 

CalIna 

Apollo 

Digital 

Mentor 

Seiko I&E 

Sun 
Intergrafrfi 

IBM 

Control Data 

Tektronix 

Valid 
Sllvar-Lisco 

Autodesk 

Other Cotnpanies 

Alt Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

48 

30 

30 

28 

21 
14 

13 

10 

9 

9 

8 
8 

7 

3 

2 

2 

1 

1 

1 

1 

0 

0 

42 

25 

22 

19 

268 

286 

26 

19 

21 

19 

12 
5 

4 

6 

6 

5 

7 

7 

3 

2 

2 
1 

1 

0 

0 

0 

0 

0 

22 

14 

13 

16 

152 

168 

15 

8 

6 

7 

7 

5 

6 

4 

3 

3 

0 

0 

3 

1 

0 

1 

0 

0 

0 

0 

0 

0 

16 

10 

7 

0 

85 

85 

443 

240 

650 

320 

426 

35 

143 

53 
77 

105 

306 

227 

74 

13 

95 

13 

9 

10 

6 

11 

0 

0 

351 

103 
184 

671 

2,966 

3.637 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

15.6% 

11.5% 
12.6% 

11.5% 

7.2% 

2.8% 

2.4% 

3.3% 

3.4% 
2.7% 

4.1% 

4.1% 

2.0% 

1.0% 

1.1% 

.6% 

.3% 

.3% 

.2% 

.2% 

.0% 

.0% 

13.1% 

8.0% 
7.6% 

9.8% 

90.2% 

100.0% 

16.7% 

10.5% 

10.5% 

9.7% 

7.4% 

4.9% 

4.4% 

3.5% 

3.3% 

3.2% 

2.7% 

2.7% 

2.4% 

.9% 

.7% 

.6% 

.4% 

.3% 

.3% 

.2% 

.0% 

.0% 

14.7% 

8.8% 

7.7% 

6.5% 

93.5% 

100.0% 

17.4% 

9.8% 

7.0% 

8.5% 

8.0% 
5.9% 

7.4% 

4.4% 

3.7% 

3.0% 

.0% 

.0% 

3.0% 

1.1% 

.0% 

.6% 

.4% 

.4% 

.4% 

.3% 

.1% 

.0% 

18.7% 

11.3% 

8.7% 

.0% 

100.0% 

100.0% 

12.2% 

6.6% 

17.9% 

8.8% 

11.7% 

1.0% 

3.9% 

1.5% 

2.1% 

2.9% 

8.4% 

6.2% 

2.0% 

.4% 

2.6% 
.4% 

.2% 

.3% 

.2% 

.3% 

.0% 

.0% 

9.7% 

2.8% 
5.1% 

18.4% 

81.6% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-3 

1986 Market Share 

PCS Layout 

Host-Dependent 

Worldwide 

Millions of Doliars/Actual Units 

Company 

Digital 

Scientific Calc. 

Zuken 

IBM 

Applicon 

Control Data 

FuJ i tsu 

NEC 

Hitachi 

Sharp System Products 

Computervision 

Cat ma 

Toshiba 

Intergraph 

Tektronix 

Hitachi Zosen 

Mitsubishi Electric 

Silvar-Lisco 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Ship̂ î d 

Market Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

44 

33 

29 

23 

12 

11 

9 

9 

8 

7 

6 

6 

4 

4 

3 

1 

1 

0 

77 
79 

3 

104 

185 

289 

39 

14 

15 

16 

9 

7 

6 

6 

5 

5 

4 

4 

4 

3 

2 
1 

1 

0 

62 

48 

2 

94 

107 

201 

0 

9 

12 

3 

2 

2 

3 

2 

3 

1 

1 

1 

0 

1 

1 

0 

0 

0 

9 

25 

1 

0 

50 

50 

0 

117 

290 

228 

166 

177 

56 
60 

37 

42 

28 

36 

32 

25 

46 
16 

6 

0 

617 

633 

53 

469 

1,510 

1,978 

15.2% 

11.3% 

10.1% 

8.1% 

4.3% 

3.8% 

3.2% 

3.0% 

2.9% 

2.3% 

2.1% 

2.0% 

1.5% 

1.4% 

1.1% 

.5% 

.4% 

.1% 

26.8% 

27.4% 

1.0% 
36.1% 

63.9% 

100.0% 

19.3% 

7.0% 

7,5% 

8.1% 

4.5% 

3.3% 

3.0% 

3,2% 

2.3% 

2.6% 

1.8% 

1.7% 

1.8% 

1.4% 

.8% 

.3% 

.5% 

.0% 

30.9% 

23.9% 

.8% 

46.6% 

53,4% 

100.0% 

.0% 

17.3% 

24.6% 

5.8% 

4.1% 

4.0% 

5.2% 

3.2% 

6.2% 

2.2% 

1.6% 

1.6% 

.8% 

1.2% 

2.6% 

.9% 

.5% 

.3% 

17.8% 

51.0% 

2.6% 

.0% 

100.0% 

100.0% 

.0% 

5,9% 

14.6% 

11.5% 

8.4% 

8.9% 

2.8% 

3.0% 
1.9% 

2.1% 

1.4% 

1.8% 

1.6% 

1.2% 

2.3% 

.8% 

.3% 

.0% 

31.2% 

32.0% 

2.7% 

23.7% 

76.3% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated Jime 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-6 

1986 Market Share 

PCB Layout 

Technical Workstation 

North America 

Millions of Dollars/Actual Units 

Company 

Cadnetix 

Gal ay 

Coraputervision 

Hewlett-Packard 

Scientific Calc. 

Racal-Redac 

Telesis 

Daisy 

Calma 

Apollo 

Digital 

Mentor 

Intergraph 

Sun 

Tektronix 

IBM 

Control Data 

Valid 

Autodesk 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SU Companies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

10 

12 

9 

8 

3 

5 

4 

2 

3 

4 

4 

2 

1 

1 

0 

0 

0 

0 

0 

3 

0 

0 

10 

61 

71 

Market Share 
Total Hardware Software Wkstns 

Reveme Revenue Revenue Shipped 

18 

15 

13 

12 

9 

9 

7 

6 

6 

5 

4 

3 

0 

0 

7 

0 

0 

11 

107 

118 

6 
2 
3 
2 
3 
3 
2 
3 
2 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 

32 
32 

367 

128 

146 

273 

24 

110 

54 

64 
65 

191 

127 

37 

9 

57 
5 
5 
6 

6 

0 

144 

0 

0 

399 

1 ,419 

1,818 

15.4% 

12.7% 

10.7% 

9.9% 

8.1% 
7.2% 
5.6% 

4.8% 

4.7% 

4.2% 

3.7% 

2.9% 

1.1% 

1.0% 

.6% 

.5% 

.5% 

.2% 

.0% 

6.0% 

.0% 

.0% 

9.4% 

90.6% 

100.0% 

14.7% 

16.3% 
12.5% 
11.9% 

4.5% 

6.6% 

5.7% 

2.5% 

3.9% 

6 .1% 

5.4% 

2.4% 

.9% 

1.5% 
.4% 

.5% 

.4% 

.2% 

.0% 

3.7% 

.0% 

.0% 

13.7% 

86.3% 

100.0% 

18.3% 

6.9% 

10.2% 

6.6% 

10.6% 

8.2% 

6.8% 

8.9% 

4.9% 
.0% 
.0% 

4.0% 
1.2% 

.0% 
1.0% 

.6% 

.6% 

.3% 

.0% 

11.1% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

20.2% 

7.1% 

8.0% 

15.0% 

1.3% 

6.0% 

2.9% 

3.5% 

3.6% 

10.5% 

7,0% 

2.0% 

.5% 

3.1% 

.3% 

.3% 

.3% 

.3% 

.0% 

7.9% 

.0% 

.0% 

21.9% 

78.1% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-7 

1986 Market Share 

PCB Layout 

Host-Dependent 

North America 

Millions of Dollars/Actual Units 

Company 
=SBSSES= 

Digital 
Scientific Calc. 

IBM 

Applicon 

Control Data 

Calma 

Intergraph 

Tektronix 

Computervision 

Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Conpanies 

All Companies 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Market Share -

Total Hardware Software 

Revenue Revenue Revenue 

Wkstns 

Shipped 
SS=ZSS =S==S3S 

25 

22 

11 

7 

7 

3 

3 

3 

1 

36 

0 

0 

53 

60 

118 

22 
10 

8 

5 

4 

2 

2 

1 

1 

31 

0 

0 

52 

33 

85 

0 

6 

1 

1 

1 

0 

0 

1 

0 

2 

0 

0 

0 

14 

14 

0 

80 

110 

111 

106 

20 

18 

39 

7 

262 

0 

0 

262 

491 

753 

20.9% 

18.7% 

9.0% 

6.3% 

5.5% 

2.7% 

2.5% 

2.3% 

1.2% 

30.8% 

.0% 

.0% 

49.4% 

50.6% 

100.0% 

25.4% 

11.3% 

9.1% 

6.4% 

4.7% 

2.4% 

2.3% 

1.5% 

.9% 

35.9% 

.0% 

.0% 

61.3% 

38.7% 

100.0% 

.0% 

41.2% 

9.6% 

8.4% 

8.5% 

3.2% 

3.1% 

7.7% 

1.3% 

17.0% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

.0% 

10.6% 

14.6% 

14.7% 

14,1% 

2.6% 

2.4% 

5.2% 

.9% 

34.8% 

.0% 

.0% 

34.8% 

65.2% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix 6 Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-10 

1986 Marlcet Share 

PCB Layout 

Technical Workstation 

Europe 

Millions of Doliars/Actual Units 

Company 
asasass 

Racal-Redac 
ConifXitervision 

Calay 
Hewlett-Packard 

|}aisy 

Scientific Calc. 

Mentor 

Telesis 

Cadnet i x 

Digital 

Calma 

Sun 
Intergraph 
IBM 
Control Data 
Valid 

Tektronix 
Silvar-Lisco 

Other Conpanies 

All Far East-Based Companies 

All European.Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 1 

Revenue 
sasssss 

36 
15 
13 
12 
6 
4 
3 
2 
2 
2 
1 
0 
0 
0 
0 
0 
0 
0 
22 
0 
22 
2 

117 
119 

liardware Software 

Revenue 
sa;asm3s 

20 
10 
6 
8 
2 
1 
2 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
13 
0 
13 
2 
66 
68 

Revenue 
ssssasa 

11 
4 
6 
2 
3 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
7 
0 
7 
0 
38 
38 

Wkstns 

Sh i pped 

======= 

290 
171 
96 
273 
64 
10 
37 
16 
34 
45 
4 
19 
3 
3 
3 
3 
1 
0 

163 
0 

184 
75 

1,193 

1,268 

Total 1 

Revenue 
aaisUBSsx 

30.2% 

12.4% 

11.1% 

9.9% 
4.8% 

3.3% 

2.9% 

1.7% 

1.4% 

1.3% 

.5% 

.3% 

.3% 

.3% 

.2% 

.2% 

.1% 

.1% 
18.9% 

.0% 
18.7% 

1.9% 

98.1% 

100.0% 

narnet snare 

Hardware Software 

Revenue 
3=sssas 

29.2% 

15.3% 

9.5% 

12.5% 

2.6% 
2.0% 

2.5% 

1.8% 

1.4% 

2.0% 

.4% 

.5% 

.3% 

.3% 

.2% 

.2% 

.1% 

.0% 
19.2% 

.0% 
18.9% 

2.9% 

97.1% 

100.0% 

Revenue 

====== 
29.4% 

10.1% 

15.6% 

5.6% 

7.5% 

3.7% 

3.4% 

1.7% 

1.5% 

.0% 

.3% 

.0% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 
19.7% 

.0% 
19.6% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 
sssssss 

22.8% 

13.4% 

7.6% 

21.6% 

5.1% 

.8% 
2.9% 

1.3% 

2.7% 

3.6% 

.3% 
1.5% 

.2% 

.3% 

.2% 

.3% 

.1% 

.0% 
12.8% 

.0% 
14.5% 

5.9% 
94.1% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-11 

1986 Market Share 

PCS Layout 

Host-Dependent 

Europe 
Millions of Dollars/Actual Units 

Company 

sssssss 

Scientific Calc. 

Digital 

IBM 
Applicon 

Control Data 

Computervision 

Intergraph 

Calma 

Tektronix 
Silvar-Lisco 

Other Companies 

All Far East-Based 

All European-Based 

Companies 

Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Companies 

Total 

Revenue 
sssssas 

9 
9 
7 
4 
3 
2 
1 
1 
0 
0 
16 
0 
3 
21 
31 
52 

Hardware Software 

Revenue 
ssssssss 

4 
8 
5 
3 
2 
1 
1 
0 
0 
0 
13 
0 
2 
19 
18 
37 

Revenue 
SSB3S3S 

2 
0 
1 
1 
1 
0 
0 
0 
0 
0 
2 
0 
1 
0 
8 
8 

Ukstns 

Shipped 
sssssss 

33 
0 
70 
46 
53 
8 
6 
6 
7 
0 

148 
0 
53 
95 
282 
377 

Total 

Revenue 
S3S:S3S= 

17.4% 

16.8% 

13.0% 

8.3% 

6.2% 

3.2% 

1.8% 

1.3% 

.9% 

.3% 
30.8% 

.0% 
5.7% 

40.1% 

59.9% 

100.0% 

' Market 

Hardware : 
Revenue 
SSSS&S3 

10.8% 

21.0% 

13.5% 

8.7% 

5.5% 

2.6% 

1.7% 

.8% 

.6% 

.0% 
34.8% 

.0% 
4.6% 

51.3% 

48.7% 

100.0% 

Software 

Revenue 
3SSSS3S 

32.2% 

.0% 
11.7% 

9.6% 

8.0% 

2.9% 

1.9% 

1.3% 

2.5% 

2-0% 

27,9% 

,0% 
17.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

S-.S—... 

8.7% 

.0% 
18.7% 

12.2% 

14.1% 

2.2% 

1.5% 

1,5% 

1.8% 

,0% 
39.2% 

.0% 
14.1% 

25.1% 

74.9% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

T ITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-12 
1986 Market Share 

PCB Layout 

Personal Coniputer 

Europe 
Millions of Dollars/Actual Units 

Company 
xssaaas 

Racal-Redac 

IBM 
Futurenet 

Coinputervislon 

Autodesk 

Cachet ix 

Telesis 

Control Data 

Other Companies 

All Far East-Based Companies 

All European-Bas^ Coflpanies 

All Hardware Companies 

All Turnkey & SW Coin>anies 

All Companies 

Total 1 

Revenue 
SBSSSStt^ 

8 
6 
1 
1 
0 
0 
0 
0 
4 
0 
0 
6 
13 
20 

Hardware Software 

Revenue 
assss9« 

0 
5 
0 
0 
0 
0 
0 
0 
2 
0 
0 
6 
1 
7 

Revenue 
BB.Stt8SS8t8p 

7 
0 
1 
0 
0 
0 
0 
0 
2 
0 
0 
0 
11 
11 

Wkstns 

Shipped 
SSS3SSS 

0 
1,060 

9 
5 
0 
0 
14 
0 

269 
0 
9 

1.283 

74 
1,356 

Total 1 

Revenue 
SS3S3&BS 

39.8% 

28.5% 

3.1% 

2.6% 

2.1% 

2,1% 
1.9% 

.4% 
19.5% 

.0% 
1.5% 

32.2% 

67.8% 

100.0% 

• Market Share -• 

Hardware Software 
Revenue 
SS3SSSS 

.0% 
73.8% 

.5% 
1.0% 

.0% 

.0% 
3.3% 

.0% 
21.4% 

.0% 
2.9% 

87.4% 

12.6% 

100.0% 

Revenue 
zsssaas 

61.7% 

1.7% 

4.6% 

3.9% 

3.8% 

3.5% 

1.1% 

.5% 
19.1% 

.0% 

.5% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 
3SSSSS3 

.0% 
78.1% 

.6% 

.4% 

.0% 

.0% 
1.0% 

.0% 
19.8% 

.0% 

.6% 
94.6% 

5.4% 
100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-13 

1986 Market Share 

PCS Layout 

All Platforms 

Far East 

Millions of Dollars/Actual Units 

Company 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shi;̂ >ed 

Market Share --

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

Zuken 

Sharp System Products 

IBM 
Fujitsu 

NEC 
Hitachi 

Digital 

Hewlett-Packard 

Toshiba 

Calma 

Seiko I&E 
Racal-Redac 

Computervision 

Apollo 

Scientific Calc. 

Cadnetix 

Calay 

Hitachi Zosen 

Mitsubishi Electric 

Daisy 

Otsukashokai 

Telesis 

Control Data 

Applicon 

Sun 
Autodesk 

Valid 

Other Companies 

29 
17 
9 
9 
9 
8 
8 
5 
5 
4 
3 
3 
3 
2 
2 
2 
2 
1 

0 
0 
0 
0 
46 

15 
11 
7 
6 
6 
5 
7 
4 
4 
2 
2 
1 
2 
2 

0 
1 
0 
0 
0 
0 
0 
0 
27 

12 
5 
1 
3 
2 
3 
0 
2 
0 
1 
1 
1 
0 
0 
1 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
15 

290 
95 
798 
56 
60 
37 
34 
75 
36 
37 
17 
32 
12 
76 
6 
26 
13 
16 
6 
14 
101 
10 
9 
6 
14 
0 
2 

708 

16.9% 

9.7% 

5.4% 

5.3% 

5.0% 

4.8% 

4.5% 

3.1% 

3.0% 

2.2% 

1.9% 

1.8% 

1.6% 

1.1% 

1.1% 

.9% 

.9% 

.8% 

.7% 

.7% 

.7% 

.5% 

.3% 

.2% 

.2% 

.1% 

.1% 
26.4% 

13.9% 

10.0% 

6.6% 

5.6% 

5.9% 

4.3% 

6.3% 

3.3% 

3.9% 

2.0% 

1.9% 

1.3% 

1.7% 

1.6% 

.7% 

.7% 
1.1% 

.6% 

.9% 

.4% 

.6% 

.4% 

.3% 

.3% 

.3% 

.0% 

.0% 
25.4% 

24.9% 

9.9% 

1.2% 

5.2% 

3.2% 

6.3% 

.0% 
3.1% 
1.0% 

1.8% 

2.1% 

2.5% 

.8% 

.0% 
1.1% 

1.4% 

.4% 
1.0% 

.5% 
1.3% 

.9% 

.5% 

.2% 

.1% 

.0% 

.3% 

.1% 
30.1% 

11.2% 

3.7% 

30.9% 
2.2% 

2.3% 
1.4% 

1.3% 

2.9% 
1.4% 

1.4% 

.7% 
1.2% 

.5% 
3.0% 

.2% 
1.0% 

.5% 

.6% 

.2% 

.6% 
3.9% 

.4% 

.4% 

.2% 

.6% 

.0% 

.1% 
27.4% 

<Continued> 

CCIS EDA 1987 Dataquest Incorporated Jmie 



Appendix B Market Shares 

TABLE NUMBER: 

T I T L E : 

APPLICATION: 

PUTFORM: 

REGION: 

UNITS: 

B.4-13 (Continued) 

1986 Market Share 

PCB Layout 

All Platforms 

Far East 
Millions of Dollars/Actual Units 

Company 
SSS9S93 

All Far East-Based Companies 
All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Conpanies 

Total 
Revenue 
sassEsaa 

119 
0 

24 

149 

173 

Hardware Software 

Revenue 
ssassEss 

69 
0 

22 

86 

108 

Revenue 
sssssaa 

41 
0 

0 

49 

49 

Wkstns 

Shipfsed 
aassaaa 

1,155 

0 

1,143 

1,443 

2,586 

Total 

Revenue 
aaaaaas 

68.7% 

.0% 

13.9% 

86.1% 

100.0% 

• narKei snare -

Hardware Software 
Revenue 
aaasssa 

64.4% 

.0% 

20.4% 

79.6% 

100.0% 

Revenue 
saaaaaa 

82.9% 

.0% 

.0% 

100.0% 

100.0% 

Wkstns 

Shipped 
saaaaas 

44.7% 

.0% 
44.2% 

55.8% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-14 

1986 Market Share 

PCB Layout 

Technical Workstation 

Far East 
Millions of Dollars/Actual Units 

Company 
==s===s 

Sharp System Products 

Hewlett-Packard 

Seiko I&E 

Racal-Redac 

Calma 

Apollo 

Cat ay 

Cadnetix 

Daisy 

Digital 

Telesis 

Scientific Calc. 

Sun 
Valid 

Control Data 

Other Companies 
All Far East-Sased Companies 

All European-Based Companies 

All Hardware Conpanies 

All Turnkey & SW Companies 

All Companies 

Total 

Revenue 
szsssrs 

10 
5 
3 
2 
2 
2 
2 

0 
0 
0 
13 
25 
0 
4 
41 
44 

Hardware Software 

Revenue 
sssssss 

6 
4 
2 
1 
1 
2 
1 
1 
0 
1 
0 
0 
0 
0 
0 
6 
14 
0 
3 
23 
26 

Revenue 
=S3==SS 

4 
2 
1 
1 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
5 
10 
0 
0 
14 
14 

Wkstns 

Shipped 
S3S33ESS 

53 
75 
13 
32 
29 
76 
13 
26 
14 
34 
5 
1 
14 
2 
0 
44 
103 
0 

132 
300 
432 

Total 

Revenue 
SS3SSSS 

22.7% 

12.2% 

6.0% 

5.6% 

5.5% 

4.4% 

3.4% 

2.9% 

2.8% 

2.6% 

1.5% 

1.3% 

,7% 
.2% 
.1% 

28.2% 

56.5% 

.0% 
8.1% 

91.9% 

100.0% 

- Market Share -

riardware Software 
Revenue 
S3SSSS3 

21.8% 

13.8% 

6.2% 

5.3% 

4.8% 

6.7% 

4.5% 

2.8% 

1.6% 

4.0% 

1.6% 

.7% 
1.1% 

.2% 

.1% 
25.0% 

52.4% 

.0% 
12.4% 

87.6% 

100.0% 

Revenue 
ssexsss 

26.2% 

10.6% 

6.3% 

5.4% 

4.8% 

.0% 
1.5% 

2.9% 

4.4% 

.0% 
1.5% 

1.4% 

.0% 

.3% 

.1% 
34,5% 

67.0% 

.0% 

.0% 
100.0% 

100.0% 

Ukstns 

Shipped 

--==--= 
12.3% 

17.3% 

3.1% 

7.4% 

6.7% 

17.7% 

3.0% 

5.9% 

3.3% 

7.9% 

1.2% 

.3% 
3.3% 

.4% 

.1% 
10.1% 

23.8% 

.0% 
30.6% 
69.4% 

100.0% 

Source; Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated Jime 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-15 

1986 Marlcet Share 

PCB Layout 

Host-Dependent 

Far East 
Millions of Dollars/Actual Units 

Company 

Zulcen 

Fujitsu 

NEC 

Hitachi 

Sharp Systeni Products 

Digital 

IBM 

Toshiba 
Conputervision 

Calma 

Hitachi Zosen 

Scientific Calc. 

Mitsubishi Electric 

Control Data 

Applicon 
Other Conpanies 

All Far East-Based Companies 

All European-Based CompMiies 

All Hardware Companies 

All Turnkey & sw companies 

All Conpanies 

Total Hardware Software Ulcstns 

Revem» Revenue Revenue Shipped 
s«sx=sa5 sssssas 

Marlcet Share 

Total Hardware Software Wkstns 

Revenue Revenue Revenue Shipped 

29 

9 

9 

8 

7 

7 

6 

3 

0 

20 

79 

0 

16 

92 

108 

15 

6 

6 

5 

5 

6 

3 

4 

2 
1 

1 

1 

1 

0 

0 

14 

48 

0 

14 

55 

69 

12 

3 

2 

3 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

4 

25 

0 

0 

28 

28 

290 

56 

60 

37 

42 

0 

45 

32 

12 

9 

16 

5 

6 

9 

6 

165 

633 

0 

71 

718 

789 

27.2% 

8.6% 

8.0% 

7.7% 

6.2% 

6.1% 

5.3% 

4.1% 

2.6% 

1.3% 

1.2% 

1.2% 

1.2% 

.5% 

.3% 

18.3% 

73.5% 

.0% 

14.6% 

85.4% 

100.0% 

21.6% 

8.7% 

9.2% 

6.7% 

7.4% 

8.4% 

4.9% 

5.3% 

2.6% 

1.3% 

1.0% 

.8% 
1.4% 

.5% 

.4% 

19.9% 

69.2% 

.0% 

20.3% 

79.7% 

100.0% 

44.2% 

9.3% 

5.7% 

11.1% 
4.0% 

.0% 
2.1% 

1.5% 

1.4% 

.7% 

1.7% 

1.2% 

.9% 

.4% 

.2% 
15.5% 

91.5% 

.0% 

.0% 

100.0% 

100.0% 

36.7% 

7.1% 

7.6% 

4.7% 

5.3% 
.0% 

5.7% 

4.1% 

1.5% 

1.1% 

2.0% 

.6% 

.8% 

1.1% 

.7% 

20.9% 

80.2% 

.0% 

8.9% 

91.1% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA © 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

6.4-16 

1986 Market Share 

PCB Layout 

Personal Computer 

Far East 
Millions of Dollars/Actual Units 

Company 
zssssss 

IBM 

Otsukashokai 

Seiko I&E 

Toshiba 

Racal-Redac 

Cadnetix 

Autodesk 

Telesis 

Control Data 

Other Companies 

All Far East-Based Conpanies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

All Conpanies 

Total 

Revenue 
— —=-—a 

4 
1 
1 
1 
1 
0 
0 
0 
0 
13 
15 
0 
5 
16 
21 

Hardware Software 

Revenue 
= s a » — 

4 
1 
1 
1 
0 
0 
0 
0 
0 
7 
8 
0 
5 
8 

. 13 

Revenue 
_gjj_« 

0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
6 
0 
0 
7 
7 

Wkstns 

Shipped 
SSSSXSS 

752 
101 
4 
4 
0 
0 
0 
5 
0 

499 
419 
0 

941 
425 

1,365 

Total 

Revenue 
S=SS3SS 

18.0% 

5.8% 

3.2% 

3.2% 

2.6% 

1.5% 
.6% 
.6% 
.0% 

64.4% 

70.0% 

.0% 
22.5% 

77.5% 

100.0% 

- Market Share -

Hardware Software 
Revenue 
ssssafts 

29.6% 

5.5% 

4.0% 

4.3% 

.0% 

.0% 

.0% 

.6% 

.0% 
56.1% 

62.4% 

.0% 
37.0% 

63.0% 

100.0% 

Revenue 
s=s==s= 

.0% 
6.4% 

1.8% 

.8% 
6.6% 

4.1% 

1.8% 

.6% 

.1% 
77.8% 

81.5% 

.0% 

.0% 
100.0% 

100.0% 

Ukstns 

Shipped 
ssssass 

55.1% 

7.4% 

.3% 

.3% 

.0% 

.0% 

.0% 

.3% 

.0% 
36.6% 

30.7% 

.0% 
68.9% 

31.1% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 
APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-17 

1986 Market Share 

PCB Layout 
All Platforms 

Rest of World 
Millions of DoI tars/Actual Units 

Company 

ssss;3ssx 

Digital 
Hewlett-Packard 

Racal-Redac 

Apollo 

Calma 

IBM 
Control Data 
Computervision 

Intergraph 

Calay 

Applicon 

Telesis 

Autodesk 

Sun 
Futurenet 

Valid 

Other Companies 

All Far East-Based 

All Eurt^an-Based 

Companies 

Companies 

All Hardware Conpanies 
All Turnkey & SU Companies 

All Companies 

Total 

Revenue 

ssxs^acs 

5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
12 
6 
18 

'lardware Software 

Revenue 

SSESS9XB 

4 

1 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
10 
3 
14 

Revenue 

s & ssssss 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
2 
2 

Ukstns 

Shipped 

20 
28 
11 
38 
9 
91 
9 
4 
2 
3 
4 
3 
0 
5 
1 
0 
61 
0 
0 

210 
73 
288 

Total Hardware Software 

Revenue 

26.2% 
6.7% 

5.9% 

5.5% 

5.0% 

3.9% 

3.4% 

1.9% 

1.7% 

1.7% 

1.4% 

1.3% 

.6% 

.6% 

.4% 

.1% 
33.8% 

.0% 

.0% 
64.8% 

35.2% 

100.0% 

Revenue 

29.8% 
6.3% 

3.5% 

6.2% 

3.6% 

4.4% 

2.5% 

1.7% 

1.5% 

1.7% 

1.3% 

1.0% 

.0% 

.7% 

.0% 

.0% 
35.7% 

.0% 

.0% 
75.5% 

24.5% 

100.0% 

Revenue 
S8SSSSS 

.0% 
10.7% 

21.0% 

.0% 
10.2% 

2.0% 

5.9% 

4.4% 

2.9% 

2.0% 
2.0% 

3.4% 

5.4% 

.0% 
2.9% 

.0% 
27.3% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Ukstns 

shipped 
3SX3SS= 

7.1% 

9.7% 

3.9% 

13.3% 

3.0% 

31.5% 

3.2% 

1.3% 

.7% 

.9% 
1.3% 

1.0% 

.0% 
1.6% 

.4% 

.0% 
21.0% 

.0% 

.0% 
n.0% 
27.0% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA ® 1987 Dataquest Incorporated June 



Appendix B Market Shares 

TABLE NUMBER: 
TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-18 

1986 Market Share 

PCB Layout 
Technical Workstation 

Rest of World 
Millions of Dollars/Actual Units 

CoInpany 
sssssss 

Hewlett-Packard 

Apollo 

Racal-Redac 

Digital 

Calma 

Cat ay 
Computervision 

Telesis 
Sun 
Intergraph 

Control Data 

IBM 

Valid 

Other Companies 

All Far East-Based Companies 

All European-Based CoIiIpanies 
All Hardware CoIrpanies 
All Turnkey & SW Companies 

All Companies 

Total 

Revenue 

ssnsxsss 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 

5 

tfardware " 

Revenue 

SSSSSS3S 

1 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

2 

4 

Software 

Revenue 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Wkstns 

Shipped 

28 

38 

11 

20 

7 

3 

3 

2 

5 

1 

0 

0 

0 

1 

0 

0 

65 

55 

119 

Total 1 

Revenue 

22.3% 

18.2% 

16.0% 

13.0% 
10.4% 

5.6% 

5.6% 

3.5% 

1.9% 

1.7% 

.9% 

.2% 

.2% 

.6% 

.0% 

.0% 

33.6% 

66.4% 

100.0% 

Market Share -• 

hardware Software 
Revenue 

22.4% 

22.1% 

12.3% 

15.9% 

7.5% 

5.9% 

5.7% 

3.1% 

2.6% 

1.3% 

.5% 

.0% 

.0% 

.8% 

.0% 

.0% 

41.4% 

58.6% 

100.0% 

Revenue 

25.3% 

.0% 

31.0% 

.0% 

18.4% 

4.6% 

9.2% 

6.9% 

.0% 

3.4% 

1.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

Wkstns 

Sh i pped 
ssESsass 

23.5% 

32.0% 

9.3% 

17.1% 

5.6% 

2.1% 

2.9% 

1.3% 

4.0% 

.6% 

.4% 

. 1 % 

. 1 % 

1.1% 

.0% 

.0% 

54.2% 

45.3% 

100.0% 

Source: Dataquest 

June 1987 
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Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-19 

1986 Marlcet Share 
PCB Layout 
Host-Dependent 

Rest of World 

Millions of Dollaps/Actual Units 

Compart/ 
sesasss 

Digital 
Control Data 
Calma 
A|:^licon 
IBM 
Intergraph 
Computervision 
Other Confjanies 
A l l Far East-Based Companies 
A l l European-Based Companies 
A l l Hardware Companies 
Al l Turnkey & SW Companies 
A l l CoIi^nies 

Total 
Revenue 
S 3 S 3 8 S S 

4 
1 
0 
0 
0 
0 
0 
5 
0 
0 
9 
2 

11 

Hardware Software 
Revenue 
sssaissr 

3 
0 
0 
0 
0 
0 
0 
5 
0 
0 
8 
1 
9 

Revenue 
SS3SSSSS 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ukstns 
Shipped 
ssa=asc 

0 
9 
2 
4 
2 
1 
0 

41 
0 
0 

41 
18 
60 

Total 1 
Revenue 
asxssss 

36.4% 
5.0% 
3.OX 
2.3% 
2.1% 
2.0% 

.3% 
48.9% 

.0% 

.0% 
84.8% 
15.2% 

100.0% 

• Market 

Hardware i 
Revenue 
S S S B S S S 

37.3% 
3.5% 
2.3% 
1.9% 
1.8% 
1.6% 

.2% 
51.3% 

.0% 

.0% 
88.6% 
11.4% 

100.0% 

Software 
Revenue 
3SSB3SS3S 

.0% 
34.5% 
17.2% 
13.8% 
10.3% 
10.3% 

.0% 
13.8% 

.0% 

.0% 

.0% 
100.0% 
100.0% 

Ukstns 
Shipped 
3SSSSSSX 

.0% 
14.8% 
3.4% 
6.2% 
3.9% 
2.2% 

.3% 
69.2% 

.0% 

.0% 
69.2% 
30.8% 

100.0% 

Source: Dataquest 
June 1987 
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Appendix B Market Shares 

TABLE NUMBER: 

TITLE: 

APPLICATION: 

PLATFORM: 

REGION: 

UNITS: 

B.4-20 

1986 Market Share 

PCB Layout 

Personal Computer 

Rest of World 

Millions of Dollars/Actual Units 

Company 
S3SSSSS 

IBM 
Racal-Redac 

Autodesk 

futurenet 

Telesis 

Computervision 

Control Data 
Other Companies 

All Far East-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Con^nies 

All Companies 

Total 

Revenue 
S3S3XSS 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
1 
2 

Hardware Software 

Revenue 
sBsacssssi 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 

Revenue 
sasssas 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
1 

Wkstns 

Shipped 
sasssstt 

88 
0 
0 
1 
1 
0 
0 
18 
0 
0 

104 
5 

109 

Total 1 
Revenue 
ssasBssa 

29.0% 

12.3% 

7.1% 

4.5% 

2.6% 

.6% 

.6% 
43.2% 

.0% 

.0% 
32.9% 

67.1% 

100.0% 

- Market Share -

Hardware Software 
Revenue 
asssasa 

78.6% 

.0% 

.0% 

.0% 
3.6% 

.0% 

.0% 
17.9% 

.0% 

.0% 
92.9% 

7.1% 

100.0% 

Revenue 
aasaaas 

1.1% 
18.0% 

12.4% 

6.7% 

1.1% 

1.1% 

1.1% 

58.4% 

.0% 

.0% 

.0% 
100.0% 

100.0% 

Wkstns 

Shipped 

======= 
81.2% 

.0% 

.0% 

.9% 
1.2% 

.1% 

.0% 
16.6% 

.0% 

.0% 
95.9% 
4.1% 

100.0% 

Source: Dataquest 

June 1987 

CCIS EDA 1987 Dataquest Incorporated June 





Appendix G—Glossary 

DATAQUEST CADlCAM GLOSSARY 

accelerator. Hardware used to increase throughput by decreasing processing time. An 
accelerator may be in the form of a plug-in board or a self-contained, standalone unit 
used in a network. 

A£C. Architecture, engineering, and construction. See facilities design. 

analog. Denotes the dominant component type, function(s), or circuit characteristics of a 
particular design. May include software-generated analog test instruments, such as 
oscilloscopes. 

architecturaL Computer-aided tools intended for use in design and drafting of facilities' 
architectural aspects. 

ASIC. Application-specific integrated circuit. 

average price per seat. The price a buyer pays for accessing a workstation or a 
CAD/CAM seat. (In the case of host-dependent systems, the system price takes into 
account the average workstation price and the average number of workstations per 
system. In the case of a technical workstation and personal computer-based workstation, 
there is a 1:1 ratio between the price of the system and the price of the workstation.) 

average system selling price. The price a buyer pays for a CAD/CAM system, 
workstation, and all of the system's peripherals and software. (In the case of technical 
workstations and personal computer-based workstations, there is a 1:1 ratio between the 
price of the system and the price of the workstation.) 

behavioral simulation. Simulation of ICs or systems that are based on high-level 
models, as opposed to gate, transistor, or switch-level models. Behavioral models can be 
of an entire section of an IC or system (e.g., I/O management) or of a specific complex 
component (e.g., a microprocessor or register). 

block place and route. An IC design methodology for interconnecting large blocks in a 
design. The blocks can be made up of smaller cells or handcrafted custom blocks. A 
special placer positions the blocks to minimize the routing distances and optimize the IC 
performance. The blocks are then connected by a router or routers that takes into 
account the block topology. 

bundled software revenue. The value of a turnkey system that is associated with 
application-related software. 

CAD. Computer-aided design. The use of a computer for automated product design. 

CAM. Computer-aided manufacturing. See manufacturing automation. 
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cell-based IC. An IC design methodology that allows creation of ICs or blocks within ICs 
from predefined cells that are placed and then routed together to create logic functions. 
See block place and route. 

channel type. Identifies how CAD/CAM systems reach the end user; distinguishes the 
various distribution channels and marketing arrangements used when selling CAD/CAM 
systems. 

circuit simulation. The process of simulating an IC at the switch, transistor, or device 
level. This is the most accurate form of IC verification. The best-known circuit simulator 
is SPICE, which was invented at Berkeley and is now available in the public domain. It is 
also available in enhanced forms from several suppliers. 

compoimd annual growth rate (CAGR). Determines the average compound rate of 
growth over a specified period. (The formula used to calculate CACjiR is ((future 
value/present value) raised to the power of (1/number of years)) - 1.) 

contours. Digital terrain modeling software. 

CPU installed base. The installed base of CPUs at the end of a given year, minus any 
system retirements. (This element takes into account current year system shipments, 
estimated current year system retirements, and previous year system population.) 

CPU revenue. The portion of revenue derived from a system sale that is related to the 
value of the CPU. (In the case of technical workstations and personal computer-based 
workstations, CPU revenue and workstation revenue are equal.) 

CPUs shipped. The unit number of systems shipped. (In the case of technical 
workstations and personal computers, there is a 1:1 ratio of systems shipped and 
workstations shipped.) 

custom IC. A handcrafted IC that has been constructed for a specific use by designing 
at the polygon level. 

dealer. A tier in the distribution channel that sells products that are typically developed 
by another company to users. 

design rule checking. The process of verifying that an IC or board layout meets known 
fabrication tolerances. Examples of such tolerances or rules include trace-to-trace 
spacing, via adjacency, or trace-to-via spacing. 

DRCIERC. Design rule check/electrical rule check. 

design service. An organization that creates and/or executes CAD designs for external 
customers. 
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direct channels. The sale of CAD/CAM equipment directly to the end-user by a vendor 
who contributes significant development or integration to the product. Can be either 
sales of complete systems by turnkey vendors or components of systems sold by 
individual suppliers. 

distributor. Includes distributors, dealers, value-added resellers, and value-added 
dealers. 

drafting. 1. Software for creating dimensioned detail drawings of a mechanical 
component or facility; used from conception through manufacturing or construction. 
2. In mapping, software for capture and editing of map surface details, including 
graphic and text data. 

ECAE. Electronic computer-aided engineering. Computer-aided tools used in the 
engineering or design phase of electronic products (as opposed to the physical layout of 
the product). Examples of ECAE applications are schematic capture, simulation, and 
test pattern creation. ECAE systems are used most often by electrical engineers. 

EDA. Electronic design automation. Computer-based tools that are used to automate the 
process of designing an electronic product, including boards, ICs, and systems. Formerly 
referred to as ECAD. 

electrical. Creation of a diagram of the logical arrangement of hardware in an electrical 
circuit/system using conventional component symbols. 

electrical rule checking. A term used to describe two distinct types of design 
verification. ERC can refer to verifying that a final layout corresponds to the original 
design that was done prior to layout (netlist vs. layout). It can also refer to making sure 
that a logic design conforms to known process limitations (e.g., maximum fanout from a 
component). This second process is also called logic design rule checking (LDRC). 

electronic testing. EC/\E software applications used to create the test patterns that will 
be used during the manufacture of a product. Electronic test products include pattern 
editing, pattern generation, and fault grading or simulation. 

Europe, hicludes Benelux countries, France, United Kingdom, West Germany, Italy, 
Scandinavian countries, and the rest of Eruope. 

FEMlFEA. Finite element modeling/finite element analysis. 

facilities design. Also known as facilities design/management. The use of computer-aided 
tools by architects, contractors, plant engineers, civil engineers, and others associated 
with these disciplines to aid in designing buildings, power plants, process plants, ships, 
and Other types of nondiscrete entities. 

Far East. Includes Hong Kong, Japan, Korea, People's Republic of China (PRO), 
Singapore, and Taiwan. 
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fault simulation. Also referred to as fault grading. A fault simulator is used to evaluate 
or grade the quality of test patterns relative to a design. Quality is determined by a 
measure of the coverage of the test vectors (i.e., the percent of the time that the patterns 
will identify potential errors in a circuit). 

finite element analysis. Method for determining the structural integrity of a mechanical 
design by analyzing a finite element model to determine a structure's strength, safety, or 
performance characteristics. Typical applications include stress analysis, vibration 
analysis, acoustics, electromagnetics, and fluid/structure interaction. 

Hmte element modeling. Creation of a mathematical model to represent a mechanical 
design by subdividing the design model into smaller and simpler elements, such as 
triangles or bricks, which are interconnected. The finite element model is composed of 
all interconnected elements, attributes such as material and thickness, as well as 
boundary conditions and loads. 

flat pattern. The design and unfolding of a three-dimensional design of a sheet metal 
part. 

gate array. Software tools used to create ASICs. The gate array itself is a predefined 
pattern of transistors that a semiconductor supplier prefabricates on wafers. It is 
customized for users by interconnecting the transistors using one or more layers of 
metal. 

GIS. Geographical information systems. A data base management system for mapping 
applications; provides for analysis of geographically related information using 
topological mathematics. 

group technology. A coding and classification system for combining similar, often-used 
parts into families to allow groups of similar parts to be retrieved, processed, and 
fabricated in an efficient, economical batch mode. 

hardware revenue. The sum of revenue derived from the sale of CPUs, workstations, 
and peripherals. 

HVAC. Heating, ventilation, and air-conditioning design and analysis. 

host-dependent. A shared logic system in which the external workstations' functions are 
dependent on a host computer. 

hybrids. A hybrid is made by putting several integrated circuit dies and/or passive 
components into a single package and interconnecting the dies inside of the package. 

IC layout. Software tools that are used to create and validate physical implementations 
of an integrated circuit. IC layout tools include polygon editors for creating geometric 
data, symbolic editors, placement and routing (gate array, cell and block), and 
DRC/ERC verification tools. 
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image processing. A variety of techniques for processing pictorial information by 
computer. 

increase over prior year. Total revenue percent change over the prior year's total 
revenue. (The formula used for this calculation is (present year revenue minus previous 
year revenue) divided by previous year revenue.) 

indirect channels. The sale of CAD/CAM equipment through independent dealers and 
distributors that do not contribute significant development or integration to the product. 
This channel is typically used for sales of personal computer-based C/yD/CAM systems. 
Examples of indirect CAD/CAM suppliers include Businessland, ComputerLand, and 
National CAD Pro. 

input devices. A variety of data entry devices, such as mice, digitizers, or scanners, that 
allow users to communicate with CAD/CAM systems. 

kinematics. / ^ MCAE process for plotting or animating the motion of parts in a design. 
Kinematics simulation allows the motion of mechanisms to be studied for interference, 
acceleration, and force. 

logic simulation. ECAE software that verifies the logic and timing behavior of a digital 
electronic design. 

manufacturing automation. Use of a computer to aid and improve a manufacturing 
process. 

map conversion. Software that converts existing hard-copy maps to a computer data 
base. 

mapping. Computer-aided tools that allow geographically related data to be captured, 
edited, analyzed, and managed. Typical users are civil and utility engineers, 
geophysicists, and geologists. 

mechanical testing. Software that combine and compare simulated test data with 
laboratory test data for further analysis prior to manufacture; includes modal analysis. 

mechanical. Mechanical CAD/CAM is the application of computer-aided tools to design, 
analyze, document, and manufacture discrete parts, components, and assemblies. 

mechanisms. Software that models machinery capable of mechanical action. See 
kinematics. 

mold designIanalysis. Typically means design of plastic injection molds and analysis of 
material flow; can also include design and analysis of molds for any material. 

nesting. Arrangement of multiple parts on a larger sheet or plate for optimum use of 
material. 
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nontumkey channels. These channels allow users to pick and choose individual system 
components (e.g., computers, software, etc) and perform system integration to 
assemble complete CAD/CAM systems. Examples of vendors who sell components 
directly to end users include software vendors such as Futurenet, MacNeal-Schwendler, 
and PDA Engineering. Examples of nontumkey hardware vendors include Apollo, 
Digital Equipment, and IBM. 

North America. Includes the United States, Canada, and Mexico. 

numerical control. A technique of simulating the operation of a machine tool. Also the 
process that generates the data or tapes necessary to guide a machine tool in the 
manufacture of a part. 

output devices. A variety of devices, such as plotters and printers, that make hard 
copies of designs, documentation, or analysis created on a CAD system. 

PCB layout. Products that are used to create the layout of the traces and components to 
be placed on a printed circuit board. 

penetration. The amount of the total available market (TAM) that is using a CAD/CAM 
system. It is expressed as either a ratio of the number of users per system or as a 
percent of TAM using a system. 

PLD. Programmable logic device. A type of application-specific IC that is user 
programmable rather than mask programmable. The function of a PLD is determined by 
blowing fuse links or programming memory devices to create the desired 
interconnections between the fixed logic elements on the device. 

peripherals revenue. The value of all peripherals of a system sale. (Peripherals include 
all hardware except the CPU itself and any associated workstations.) 

personal computer. A single-user computer whose resident operating system is either a 
version of DOS or IBM's 0Sf2. Graphics and networked communications are optional 
features rather than integrated capabilities. 

piping. Software for design and analysis of a facility's pipe network. 

production planning. Software used to plan for all factory resources of a manufacturing 
company. 

rest of world. Includes territories not included in North America, Europe, or the 
Far East. 

robotics. Programs for controlling robots. 
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schematic capttire. Automated graphic design entry method that allows a designer to 
define the logic of a circuit to create a schematic design. Following schematic capture, a 
netlist (list of logic components and their logical connections) can be produced. 

server. A hardware device attached to a network to facilitate sharing or managing 
resources. 

service revenue. Revenue derived from the service and support of CAD/CAM systems. 
(Service revenue does not include revenue from the portions of a company's business 
related to service bureaus or product designs.) 

shipment. Shipment estimates include only products actually delivered to paying 
customers, not the total number manufactured (the backlog). 

silicon compilation. IC design methodology that employs high-level specifications to 
automatically generate the mask tooling as output. A silicon compiler is a layout system; 
silicon compilation is a design method. 

software revenue. The sum of bundled and unbundled software revenue. 

solid modeling. Representation of all the external and internal geometry of a part, 
allowing the solid nature of an object to be represerited in a computer. Solid models are 
constructed in two ways: using primitive building blocks (constructive solid geometry) 
and/or using boundary definitions (boundary representation). 

specificationIassessment. Software that allows definition of high-level behavioral and 
performance characteristics of an electronic product. 

structural. Software for modeling and analysis of the integrity of a structure. 

subsiu-faces. Software that generates models of the earth's crust; typical applications 
include geological exploration and seismic modeling. 

surface-mount design. Design methodology that supports designs using surface-mount 
devices (SMDs). SMD is a type of IC package that can be attached to the surface of a 
PC board, as opposed to through-hole mounted devices. 

system. Comprises many parts, including the computer, operating system, peripherals, 
graphics devices, and application software. (The lowest common denominator of a 
system is that it contains the CPU tiiat runs the operating system. By this definition, 
technical workstations and personal computer-based workstations are also counted as 
systems.) 

system revenue. Revenue derived from system sales. (System revenue does not include 
service revenue. System revenue is the sum of CPU revenue, workstation revenue, 
bundled software revenue, and peripherals revenue.) 
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technical publications. Software to create product information in a format suitable for 
use outside of the engineering and manufacturing environments. Products provide for 
merging of text and graphics; typical applications include operating/maintenance 
manuals and technical illustrations. 

technical workstation. A single-user workstation that has a resident virtual operating 
system, multitasking capabilities, networked communications support, and integrated 
graphics. A technical workstation's operating system is typically UNIX, VMS, or 
DOMAIN. 

third-party software. Software sold directly to end users or resellers, as opposed to 
software that is a part of a turnkey system. 

three-dimensional. A representation of the surface or edges of a design that contains X, 
Y, and Z coordinates. 

total available market (TAM). The universe of technical professionals that could benefit 
from the use of a CAD/CAM system. 

total revenue. Total C/yD/CAM-related revenue received, measured in U.S. dollars. (It 
is the sum of system revenue and service revenue. Total revenue as reported does not 
include revenue that a company may receive from products that are sold to another 
company for resale (OEM revenue).) 

total workstations shipped. The sum of workstations shipped. 

turnkey channels. The sale of a complete CAD/CAM system, including computers, 
graphic workstations, operating systems, applications software, and any applicable 
peripherals. A turnkey sale also typically provides full system support, including system 
maintenance, product training, and software or applications support. Turnkey vendors 
essentially act as systems integrators by integrating the various components into 
complete systems. Examples of turnkey CAD/CAM vendors include Computervision, 
Daisy Systems, IBM, Intergraph, Mentor, and Prime Computer. 

turnkey. A complete CAD/CAM system that includes a computer, a graphics 
workstation, an operating system, application software, and any applicable peripherals. 
A turnkey sale also typically provides full system support, including system 
maintenance, product training, and software for applications support. 

unbundled software. See third-party software. 

imbtmdled software revenue. Revenue derived from the sale of software only, or 
software that is not sold as part of a turnkey system. (Unbundled software is sold by 
software-only companies as well as by a growing number of turnkey companies.) 

utilities. Software optimized for utility networks. Typical users are electric and telephone 
companies. 
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workstation installed base. The workstation installed base at the end of a given year, 
less any workstation retirements. (This element takes into account current year 
workstation shipments and retirements and the previous year workstation installed base.) 

workstation revenue. Revenue derived from the sale of workstations that are used to 
graphically create, analyze, or manipulate designs. In the case of technical workstations 
and personal computers, CPU revenue and workstation revenue are equal. 

workstations shipped. The total number of workstations shipped as parts of systems. (In 
the case of technical workstations and personal computer-based workstations, there is a 
1:1 ratio of system shipments and workstation shipments.) 
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