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Mechanical Applications Landscape 
Abstract: This Perspective outlines the 1997 mechanical CAD/CAM/CAE market by 
subapplication and vendor. Subapplication definitions and players under each category are 
identified. 
By Sharon Tan 

Mechanical CAD/CAM/CAE Market by Subapplication 
To gain a better understanding of what specific areas are driving market 
growth, Dataquest further subdivides the mechanical CAD/CAM/CAE 

,. market into a number of subapplications. These technology-based 
subapplications have been monitored over the years to give an up-to-date 
picture of wim:e users are spending their CAD software dollars. Today, 
Dataquest tracks 12 subapplications 'within the mechanical 
CAD/CAM/CAE realm. This Perspective defines the subapplications and 
outlines the vendors participating in each area. Generally speaking, 
companies must have a minimum of $2 milUon in revenue to appear in our 
database, although we do make exceptions on a case-by-case basis. As 
always, comments and corrections are welcomed. 
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Siibapplieation Definitions 

Conpiiter Aided Design—CAD 
• Design applications—^Software applications used in the d ^ g n of 

components and assemblies from conceptual design to detail design. 
This subapplication includes software for styling, conceptualizaticm, 
assembly modeling, component design, and manufeicturing tool and 
fixture design. 
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Manufacturing Process Simulation 
Ntimerical Caittrol 
Adra Systems 
Antlani Blectronlcs 
Applicon 
ASCAD 
CG Tech 
Ci matron 
CMC Software 
Computervision 
Dassault Systemes/IBiVl 
Delcain International 
Deneb Robotics 
DP Technology 
EDS Unigraphics 
Exapt 

First Cadcam 
Gerber Systems 
Gibbs & Associates 
Han Dataport 
Hitachi Zosen 
ICEM Technologies 
Intergraph 
Matca Datavision 
MCS 
MICROCADAM 
NEC 
Nihon Unisys 
Parametric Technology 
Pathtrace Engineering 

Radan Computational 
SDRC 
Sescoi 
Sharp 
Straessle Informatiort-

ssysteme 
Surtware 
Toshiba 
Vero Intern^^OntiSil 

Software 

Part Processing Design 
Das^bltSystemes/IBM 
DP Tectinoiogy 
EDS Unigraphics 
E x a p t ' • "'• 

I n t e r g r a p h ''' • ' 
fyiatra Datavision 
Parametric Technology 
SDRC 
Straessle Inlormationssysteme 
Tecnoniatix 

Other Manufacturing 
Applications 
Coordinate Measuring 
Wl^^fc^ies, .,, ,;. 
Dassault Systemes/1 BfW 
Delcam International 
Matra Datavision 
Parametric Technology 

Off-line Robotics 
Dassault Systemes/IBH/I 
Deneb Robotics 
Tecnoniatix 

l i^ mmi 

\ Other i-i'tt, 

Knowiedge-8a$ed Engineering Tools 
Concentra 
Stone & Webster 

Application Developrnfiitt Environments 
Computervision 
Dassault Systemes/IBIW 
EDS Unigraphics 
Wlatra Datavision 
Parametric Technology 
SDRC 

Product Data Manageiieit 
Agile Software 
Applicon 
ASCAD 
Autofiesk 
Autotrol B,A. 
Intelligence Networks 
BCT GmbH 

Product Data flUanagement (cont.) 
i j .-•.• 
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Bentley Systems 
Cfylstat 
CoC reate/Hewlett-Packard 
Computervision 
ConsenSys Software 
Contact GmbH 
Dassault Systemes 
EDS Unigraphics 
Eigner + Partner 
Formtek 
IBM 
ICEfVI Technologies 
Intergraph 
ISO Software / 
H âtra Datavision 
MatrixOne 
Metaphase/SORC 
MICROCADAM 

NEC ';• 
NovaSoft ; • 
PAFEC -y-. > 
Parametnc Technolo^ 
PROCADGmbH u.- -f. • 
Sherpa 
Smart Solutions 
Straessle Informationssysteme 
Toshiba 
Wiechers Datentechnik 
Woricgroup Technology 

Component information 
Systems 
Aspect Development 
Autodesk 
CADIS 
IHS 
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iCitlCAD/CA 
Design Applications 
3D/Eye 
Adra Systems 
Alias Research/SGI 
Applicon 
ASCAD 
Autodesk 
Baystate Technologies 
Bentiey Systems 
CAD Distribution 
Cad.Lab 
Cimalron 
CIMLINC 
CoCreate/Hewlett-Packard 
Computer vision 
Dassault Systemes/IBM 
Delcam International 
DP Tectinology 
EDS Unigraphics 
Gerber Systems 
Han Dataport 
Hitachi Zosen 
ICEM Technologies 
ICL 

Intergrapli 
Investronica SA 
ISD Software 
Kubota Computer 
Matra Datavision 
MCS 
MICROCAOAM 
NEC 
Mihon Unisys 
Parametric Technology 
PROCADGtnbH 
Radan Computational 
SDRC 
Serbi 
SolidWorks 
Straessle Infort^tjfiif^gy^eme 
Tebis 
Tecnomatix 
Toshiba 
Variation Systems Analysis 
Vero International Softw/are 
Wiechers Dalentechnik 
Ziegier Informatics 

^^kM'^^VW-

Analysis 
Adam Net 
Adina 
Algor 
Altair Computing 
Ansys 
CADSI 
Computational Mechanics 
Computervision 

Drafting and Documentation 
3D/Eye 
Adra Systems 
Applicon 
ASCAD 
Ashlar 
Autodesk 
Autotrol 
Baystate Technologies 
BCT GmbH i ,• 
Bentiey Systems .' 
CAD Distnbutlon 
CADIX 
Cad.Lab 
Cimatron , ,>• 
CIMLIMC 
CoCreaie/Hewlett-Packard 
Computervision 
Dassault Syslemes/IBI^ 
debis Systemhaus 
Delcam iiitemationa! 
Design Automation 
EDS Unigraphics 
Gerber Systems 

Graphtec Engineenng 
Han Dataport 
Hitachi Zosen 
ICEM Technologies 
Intergraph 
ISD Software 
Just In Time Systems 
Kubota Computer 
Hflatra Datavision 
MCS 
MicroCADAM 
NEC'!-
Wihon Unisys 
Omron 
PAFEC 
Parametric Technology .). 
PROCAD GmbH 
Radan Computational 
SDRC 
Serbi 
Sharp 
SolidWorks 
Straessle Informationssysteme 

"mmf^ 

dscaiie 
. "isSi^i^Asf^Kmx--

Tebis 
Technische Computer 
Toshiba 
Viagrafix 
Wacom 
Whessoe Computing 
Wiechers Datentechnik 
Ziegler Informatics 

. 
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CSAR Corporation 
Dassaull Systemes/IBM 
EDS Unigraphics 
Engineenng Mechanics 
ESI Group 
Framasoft 
Hitachi Zosen 
!CEM Technologies 

Intergraph 
Livermore Software 
MacNeal-Schwendtei 
MARC 
Matra Datavision 
MCS 
Wihon Unisys Mic,)!;o(.^fl 
Parametric Technology 

•1 ! i''r«5 

SDRC 
SRAC 
Toshiba 
Variation Systems Analysis 
Whessoe Computing 

a.iii 

Linkage/Mechanism 
CADSI 
Computervision 
Dassault Systemes/IBM 
EDS Unigraphics 
Mechanical Dynamics 

^c Technology 
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Mechanical CAD/CAM/CAE Woddwide 

• Drafting and documentation—^Representation of a part in standard 
geometric drafting format, including all part geometry dimensions and 
notations describing mechanical, functional, and material characteristics. 
This also includes schematics and technical illustration. 

Computer Aided Engineering—CAE 
• Analysis—^Analysis of a physical system, part, or assembly; including 

Structural, thermal, vibrational, composite, fatigue, stack-up, and mass 
property analysis 

• Linkage/mechanism—Motion simulation and analysis of an assembly of 
components vvith two or more movable parts 

Computer Aided IVIanufacturing—CAIVI 
• Manufacturing process simulation 

a Numerical control (NC) part prograiruning—Programming of a 
numerical control machine tool or automated processing system 

Q Part processing design-Design of a series of manufacturing steps 

• Other manufacturing applications 

• Coordinate measuring machines—Programming of machines used to 
measure the physical dimensioris of a part 

• Offline robotics—Process simulation that represents the sequence of 
Steps to program a robot for a particular operation and downloads 
data to a robot to update its control program 

Otiier Tools 
• Knowledge-based engineering tools—Tools used to capture design intent 

and build standard practices for controlling, modifying, and automating 
design and manufacturing activities. ', 

• Application development tools—Programming tools to aid in the 
generation of user-defined programs that drive or interface with '^ 
CAD/CAM/CAE applications 

• Product data management—Software tjrpically used in an engineering or 
manufacturing environment to manage product data. Product data 
management includes product structure management, workflow, and 
vault/document management. 

• Component information systems—Software used to navigate within and 
manage a repository of mechanical engineering parts and associated data 

For More Information... 
Sharon Tan, Senior Industry Analyst (408) 468-8132 
Internet address sharon.tan@dataquest.eom 
Via fax (408)954-1780 
Dataquest Interactive http://www.dataquestcom 
The content of this report represents our interpretation and analysis of information generally available to the 
public or released by responsible individuals in the subject companies, but is not guaranteed as to accuracy or 
completeness. It does not contain material provided to us in confidence by our clients. Reproduction or 
disclosure in whole or in part to other parties shall be made upon the written and express consent of Dataquest. 
©1997 Dataquest—^Reproduction Prohibited 

A Gartner Group Company Dataquest is a registered trademark of A.C. Nielsen Company 
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THE HOME TECHNOLOGY 
SCORECARD 

g 

Key Topics 

Want to learn 
more about 
Dataquest? 

Please visit 
DataquBStMeractive 
OUT Intemet^based 
information service at 
www. dataquestcom 

Dataquest talks to more than 7,000 households across the United States twice per 
year to measure core statistics of the U.S. home personal computer, printer, and 
online services markets. The Home Technology Scorecard is unique, primary 
research on the usage, intention to purchase, length of ownership, and measurement 
of conversion from intention-to-purchase to actual purchase, of these digital 
commodities and services. It is a strategic tool far personal computer and peripheral 
vendors, industry investors, and consumer services providers striving to understand 
the U.S. home market. 

The Home Technology 
Scorecard program 
provides detailed, 
quantitative analysis to 
help clients make successful 
business decisions. 
Publications include 
consumer statistics, 
analytical articles, and 
focused reports published 
on a regular schedule 
throughout the year. 
Briefings and conference 
presentations bring clients 

together with analysts to 
share insights and opinions. 

Key home technology topics 
covered will include: 

• How large is the U.S. 
home market for PCs? 

• Who v îU be the next 
prospect for their first PC 
purchase? 

• Are the households with 
intent to purchase a PC 
actually buying? 

How does stated intent to 
purchase convert to actual 
sales within the various 
consumer demographic 
segments in the U.S.? 

Which household income 
levels have the largest 
intent to purchase? 

What consumer segments 
offer the greatest growth 
potential? 

Are yoimg buyers entering 
the U.S. home PC markets? 

[Market Coverage 

TO ,^..^, 

h. 

sJtr 

Dataquesfs consumer 
statistics and growth 
projections are 
indispensable tools for 
strategic planners. 

Consumer Statistics 
Installed base in U.S. 
households of personal 
computers, printers and 
online services by segments: 
• PC households 
• PC households with 

intent to purchase 
• Non-PC households 
• Non-PC households with 

intent to purchase 

Consumer Statistics 
Variables 
Eachi:6f-these segments will 
be tracked by the following 
var i^ les : 
• Income 
• Age 

^ Education 
• Occupation 
• Family status 
• Technology 

psychographics (attitude, 
values, beliefs) 

• PC usage 

Complementary Research 

Clients may wish to invest in a 
complementary research 
program—The Digital 
Consumer—which provides 
broad, qualitative analysis on 
the emergence and acceptance 
of digital technology in the 
U.S. consumer market. It 
looks not only at PCs but at 
digital television, cellular 
phones, digital cameras emd 
camcorders, and other 
emerging digital product 
categories. 

Dataquest ' ' * ! ^ 
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THE HOME 
U W I L L R E C E I V E A S A C L I E N T 

TECHNOLOGY SCORECARD 
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Perspectives 
Event Summary 
Product Analysis 
Market Analysis 
Teclinology Analysis 
Competitive Analysis 
Vendor Analysis 
End-User Analysis 
Cliannel Analysis 
Dataquest Predicts 

Dataquest Perspectives Published Monthly Throughout 1997 

These research documents provide analysis and commentary on key consumer pattemS; 

^ 
f^^U^ 

market opportunities, events, usage and purchase trends, and strategic issues affecting—Y' "̂  
the U.S. home PC market. A minimum of 12 Dataquest Perspectives will be delivered to , / ^ j u At-, 
you on a regular schedule throughout the year. Topical in nature, these documents ' 
provide additional targeted foUow-on reports and cross-tabular analysis of survey data. 

Consumer Trends 

Inquiry Support 

Information 
Resource Centers 

Home^onsumer Trends Available Fourth Quarter 1996 

Thi? comprehensive aivmial repbrt provides quantitative analysis of home consumer 
market trends year over year. A comprehensive analysis of the current market for 
personal computers, printers, and online services in the home; industry performance in 
1996; analysis of demand-side issues, and an assessment of vendors' major opportunities 
emd challenges. / 

Personalized inquiry sujp port is a primary component of your research subscription. 
You have direct access to experienced analysts who can provide fast answers to fact and 
data questions, as well as advice tailored to the needs of your business. 

Clients may visit Dataquest information resource libraries to perform their own 
research using our extensive print and online resource collections. 

Consumer 
Statistics 

Special Reports 
Focus Report 
User Wants & Needs Report 
Competitive Trends Report 
Industry Trends Report 
Distribution Trends Report 
Company Profile Report 

Consumer BaseIine Report Available Fourth Quarter 1996 
This report provides the base line for the year's analysis. It is used to size the home 
consumer personal computer, printer, and online services installed base. Segmentation 
based upon owners and non-owners, with purchase intentions and without purchase 
intentions. Variables tracked include demographics for geographic location, consumer 
attitudes, prior PC purchase, future purchase intent, and acquisition adversity. 

Consumer Conversion Report Available Second Quarter 1997 
Original survey subjects are re-surveyed to ascertain the conversion of intent-to-
purchase to actual purchase. 

Targeted Segment Survey Report: Available Third Quarter 1996 
This report provides an indepth analysis of a single aspect or segment of the home 
consumer market The specific topic is yet to be chosen and will be driven by issues that 
emerge from the broader analysis described above. 

Conferences and 
Briefings 

Dataquest hosts the computer industry's most-respected conferences and briefings in 
locations throughout the United States, Europe, and Japan. This year's North American 
PC Trends conference is scheduled for Mayl , in San Francisco. Contact Dataquest 
Global Events at 1-800-899-9599 for more information (conference seat is optional). 

Dataquest o n All of Dataquesfs published research is available via DQ on Demand, our monthly CD-
D e m a n d ROM that contains a rolling 13 months of information and statistics (CD-ROM delivery 

optioned). 

DataQuest 
A Gartner Group Company 
Coqiarato HaadquartaiB 
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San Jose, CA 95134-1913 
United States 
Phone: 1-«»-46&«XX} 
Fax: 1-406-954-1780 
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Author: petra.gartzen@gartner.com at Internet 
Date:. 6/30/97 11:42 AM 
Priority: Normal 
TO: Daya Nadamuni at -FredPO 
TO: Sharon Tan at -FredPO 
Subject: Cynthia Moore's automotive industry report 

Message Contents :-

Could be worth re-publishing parts of this report in the MCAD service. 

Product Code: PSVM-NA-DP-9704 

June 16, 1997 
Vertical Market Opportunities North America 
Market' Analysis 
Cynthia Moore 

Automotive Manufacturing Industry 

Automakers and suppliers are facing numerous challenges for which 
IT solutions offer a means to 

counter the negative business impact and optimize the business 
opportunities created by trends in 

globalization, consolidation, and environmental and safety 
regulations. This market analysis links the 

key business issues and trends that are driving IT opportunity 
within the automotive manufacturing 

industry for technologies and related IT services. Emphasis is 
placed on vehicle and related parts 

manufacturing. 

m 

mailto:petra.gartzen@gartner.com


Perspective 

^ ^ ^ _ b ^ . * 

Mechanical CAD/CAM/CAE Worldwide 

Competitive Analysis 

Mechanical CAD/CAM/CAE Breaks Away from the Status Quo 
Abstract: This Perspective summarizes the recent acquisitions and mergers that have taken 
place in the mechanical CAD/CAM/CAE market and raises questions about the impact of 
these events on the future mechanical market landscape. 
By Sharon Tan 

introduction 
For the past five years, the mechanical CAD/CAM/CAE market has been 
progressing in a stable, predictable manner. The top five players were the 
same top five players year after year, and vendors concentrated heavily on 
software functionality and features. 

But times have changed. The mechanical CAD/CAM/CAE market has 
matured, and competition has increased. This Perspective explores the recent 
events that are shaking up the mechanical CAD/CAM/CAE market. 

TheEiffiiits 
In the past five months, there have been three significant events 
involving the top players in the mechanical CAD/CAM/CAE 
market. First, in late June, Dassault Systemes and SolidWorks 
Corporation signed a definitive agreement whereby SolidWorks was 
acquired by Dassault Systemes in a stock transaction valued at about 
$310 million. At that time, Dassault Systemes stated that SolidWorks 
would opterate as a separate subsidiary of Dassault Systemes, 
maintainirig its own identity, products, distiibution channel, and 
partner programs. 

Oataqyest 
Proilrain: Mechanical CAD/CAM/CAE Worldwide 
Product Co^e: CMEC-WW-DP-9711 
ntbileation Date: November 24,1997 
Rling: Perspective 
(For Cross-Technology, file in the Client/Server Software and Technical Applications binder) 



Mechanical CAD/CAM/CAE Worldwide 

Then, in early October, Electronic Data Systems Corporation (EDS) ^ ^0"| 
and Intergraph Corporation armounced that they signed a letter of 
intent to form a new company (with majority ownership by EDS 
Unigraphics) to address the mechanical CAD market. The new 
company will combine EDS Unigraphics products (including 
Unigraphics, Parasolids, and IMAN) and Intergraph mechanical 
products (including Solid Edge and I/EMS). 

Finally, during the U.S.-based Autofact conference in November, 
Parametric Technology Corporation (PTC) announced a definitive 
merger agreement with Computervision Corporation in a stock-for-
stock transaction valued at $260 million. The deal is expected to close 
in January 1998. PTC has publicly stated that it will continue to 
develop, maintain, and support Computervision's products, which 
include CADDS, Medusa, and Optegra, independent of PTC's 
Pro/ENGINEER product line. Computervision's debt will also be 
assumed by PTC. 

The new mechanical CAD landscape of the leading vendors is shown 
in Table 1. 

Table 1 
The New Mechanical CAD Landscape 

Company 

Autodesk 

Dassault Systemes 

EDS Unigraphics 

PTC 

SDRC 

High-End Offering Modeling Engine 

NA 

CATIA 

Unigraphics 

Pro/ENGINEER 

CADDS 

IDEAS Master 
Series 

NA 

Proprietary Dassault 
Systemes 

Parasolid 

Proprietary PTC 

Proprietary 
Computervision 
Proprietary SDRC 

Midrange Offering 

Mechanical Desktop 
SolidWorlcs 

Solid Edge 
. v,l..)e: Kf^re^k. 

'r': 'RV/ ^in ^T" 

vf/iAo^^et^^'' 
Des^lStM^gflT 

•"' // .I'riV'.̂  
Artisanrgefi^Sv'; 

Modeling Engine 

ACIS 

Parasolid 

ACIS today; 
Parasolid in 
future release 

Proprietary PTC 

Parasolid 

Proprietary SDRC 

NA = Not applicable 
Source: Dataquest (November 1997) 

On the Surface 
..viqqv-:: 

. •{llB'j'.q^rj 

'• ..ninirvisi 

Some questions have been answered as a resttK £BBtRfefse recent 
announcements. For instance, two rumors th&t havd'ti^en circulating for 
years are finally put to rest: When will Intergfe^plf^elloff its mechanical 
CAD business, and when will EDS sell off its tfriigtiphics business? By 
purchasing Intergraph's mechanical division, EDS Ujiifegraphics reaffirmed its 
commitment to the mechardcal CAD market,^|ind Intergraph is now able to 
concentrate on its more successful AEC and GlSifl ns. Similarly, 
Computervision has found a way to unload its^eofxiurden (onto PTC), and 
Dassault Systemes now has a midrange offering'wlWCSolidWorks' products. 

CMEC-WW-DP-9711 ©1997 Dataquest Nweffil3ei?24,-v1997 
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Food for Thought 

Beyond what has been discussed thus far, quite a lot remains unclear. The 
following sections discuss some of the issues that will be played out in the 
mechanical CAD/CAM/CAE market over the next year. 

Solid Modeling Engines 
One of the more pressing issues surrounds solid modeling engines. 
Currently, Intergraph's Sofid Edge runs on Spatial Technology's ACIS. Of 
course, now that Solid Edge falls under the EDS Unigraphics' name, ACIS 
wiU be replaced by Parasolid in that product, allowing for uniform end-to-
end data exchange between UG cmd Solid Edge. A best-case scenario for EDS 
Unigraphics would be if Dassault Systemes kept the SolidWorks product 
family on Parasohd, Bentley Systems completed its announced switch from 
ACIS to Parasolid for MicroStation, and PTC didn't make any changes to 
Computervision's newly announced DesignWave, which uses Parasolid as 
its modeling core. Of the midrange packages available today, this would 
leave only Autodesk's Mechanical Desktop and CoCreate's Solid Designer 
running on ACIS, and a few solutions ruiming on proprietary modeling 
cores (such as SDRC's Artisan Series). 

However, this scenario is not Ukely. No vendor wants to give EDS 
Urdgraphics that much potential power (to have data compatibility with that 

.̂v7j ;, many mechanical design applications). Furthermore, one of the promises of 
" " ,̂  the midrange market is for vendors to tap those CAD opportunities in the 

extended enterprise (with suppliers and customers, for instance). The lure of 
end-to-end data compatibility without translation in the extended enterprise 
is a strong one. Further penetration of high-end, UNIX-based mechanical 

'•, . ; design software has been limited by cost, and lower-cost midrange solutions 
. "̂  ^̂  are one way to tap that potential market. Given some time, Dataquest 

suspeqts d\at DesignWave and SolidWorks will not remain on Parasolid. 

biio r. 1 The Midrange Marlcet 
What wiU all of this solid modeling kernel switching (in Solid Edge and 

• rjjTqoi'J M4e*©Statibn) mean to end users in the midrange market? This market is still 
._ io-itS-infancy, so Dataquest does not believe that the switch will squelch any 

momentum that is building in the midrange market. It will be necessary for 
vendors to help facilitate their respective moves to Parasolid, in terms of 
supplying translators and technical support to these midrange users who 
typically do not have large IT and/or CAD staff nor money to spend on 
retraining users and translating legacy data. Also, the midrange mechanical 

Jn vy>x a^S^iSB RSiCkages use their partners as a selhng point, enabling them to say 
)i -'nii !.r T' T'jlt\3|.tt*eyff2an do it all, from CAD to CAM to CAE. Both EDS Unigraphics/ 
'jisikdj^ -r ;, ttrl^itergF;^^ and Bentley Systems are targeting 1998 as a release date for their 
5T YgasHjaud ^-jr:p3^^^soiy-based products, giving these third-party developers some time to 

miil^tsT eDi.-iq r^^est jhe switch. 

^.^[h^'>^ ; j ^ Channels 
OT^I o^ni - • iĴ r̂V^ Ĵ̂  channel is absolutely crucial to the midrange market, because the 
.>oTO 'ii;'To lower price of these solutions prohibit a direct salesforce. The midrange 

CMEC-WWrDR>-S.7t1 ©1997 Dataquest November 24,1997 
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vendors have all spent time building up and maintaining a working VAR 
channel. In light of these new acquisitions and modeling kernel changes to 
come, Dataquest suspects that the VAR channel will once again be shifting, 
with vendors losing some VARs and gairung others. 

At the opposite end of the spectrum, direct salesforces in Computervision, 
EDS Unigraphics, IBM (sole CATIA reseller), and PTC will have to realign 
themselves in light of the new midrange VAR channels. It is highly probable 
that areas of overlap between VARs and direct sales wiU arise in the future, 
even though vendors have stated that they expect the channels and products 
to remain distinct. 

However, there are significant upsell and downsell opportunities for the 
vendors, especially in the extended enterprise for both channels. There will 
be those users needing to migrate up in functionaUty as well as 
opportunities for capturing new users that might not otherwise be there if 
there was no CAD package at their price/performance ratio. 

Automotive and Aerospace 
Many of the multimillion dollar investments in mechanical 
CAD/CAM/CAE technology occur in the automotive and aerospace 
accounts worldwide. Here, companies tend to strategize on one vendor as 
their sole CAD suppUer, developing partnerships that can extend over many 
years. Without question, IBM/Dassault Systemes and Computervision have 
dominated these two industiies, and EDS Unigraphics also has claimed its 
share of contracts. PTC has worked hard at making headway into these 
industries, and it can say it is a player, too, now that it has bought 
Computervision's showcase of aerospace and automotive customers. 

Aerospace and automotive companies tend to invest in CAD technology 
every five to seven years, either reaffirming their commitment to their 
current CAD vendor or switching to someone else. Dataquest thought the 
investments in automotive and aerospace were finally coming to the end of 
their current cycle, especially in Europe. 

But, in light of recent events, this may no longer be the case, and Dataquest 
fuUy expects more account shuffling, particularly in Europe. EDS 
Unigraphics and IBM/Dassault Systemes have the most to gain (or lose) 
with PTC's acquisition of Computervision. Here, we must add that PTC has 
acquired the Optegra product line from Computervision, giving the 
company a recognized enterprisewide product data management solution. 
Optegra will be important to PTC's success in automotive and aerospace, 
where data mauragement can be as important as software features and 
fvmctionality. 

Dataquest Perspective 
Leadership in mechanical CAD/CAM/CAE continues to consolidate among 
the top players, with the bigger ones offering more, and the smaller ones 
becoming even more specialized. The near-term effects of these acquisitions 
and mergers are probably rrunimal; it will take some time for the vendors to 
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digest their new businesses and assess their new powers. Looldng further 
out, these events will create waves in what has largely been business as 
usual in the mechanical CAD marketplace. 
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Perspective 

Mechanical CADlCAM/CAE Worldwide 

Market Analysis 

Europe Goes from Strength to Strength 
Abstract: 77i»s Perspective provides an overview of the European mechanical 
CAD/CAM/CAE software market, including statistics and tables. Dataquest discusses the 
impact of the Western European economy on the mechanical CAD/CAM/CAE market, as 
well as how fluctuating currency rates influence the market. This document provides an 
analysis of the European mechanical CAD/CAM/CAE market by region, component, and 
platform. 
By Petra Gartzen 

The European Mechanical CAD/CAM/CAE Market at a Glance 
The following characterizes the European CAD/CAM/CAE/GIS market in 
1996: 

• Overall, the European CAD/CAM/CAE/GIS market grew 6.7 percent to 
$6.3 billion in total factory revenue in 1996. Calculated in European 
Currency Units (ECU), the market grew 9.7 percent. 

• CAD/CAM/CAE/GIS software revenue increased 10 percent to $2.2 
billion. Based on ECU, software revenue grew 13 percent. 

• The largest application sector in Europe is the mechanical segment, 
having some 51.1 percent of the total European CAD/CAM/CAE/GIS 
software market. It increased 15.4 percent growth in 1996 based on ECU. 

• Europe-based vendors generated only 24.5 percent of the mechanical 
CAD/CAM/CAE software revenue, compared with 75.5 percent 
generated by U.S.-based vendors. 
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• UNIX-based software still dominates the market, accounting for nearly 
74 percent of mecharucal CAD/CAM/CAE software sales in Europe in 
1996. By 2001, this share will decrease to 60 percent as NT-based 
applications gain more ground. 

• The largest regional market for mechanical CAD/CAM/CAE software in 
1996 was Germany, with U.S.$406 million in software revenue, 
representing 35.3 percent of the European market. 

• The top five vendors accounted for 59 percent of mechanical 
CAD/CAM/CAE software revenue in 1996, compared with 55 percent in 
1995. Their combined revenue increased by 23.8 percent. 

Figures 1 and 2 provide a snapshot of the European CAD/CAM/CAE and 
GIS market as a whole, and the mechanical CAD/CAM/CAE market in 
particular. 

Western European Economic Prospects 

The Impact of European Monetary Union 
The European Monetary Uruon (EMU) plarmed for 1999 has depressed gross 
domestic product (GDP) growth in Europe, increasing consumer 
uncertainty. According to the Maastricht Treaty, for a member state to 
qualify for the Single European Currency (Euro), the following criteria must 
be met: 

• The budget deficit (PSBR) must not be more than 3 percent of GDP. This 
criterion will be adhered to strictly as it is viewed as one of the most 
important factors for a stable EMU. 

• The national debt stock must not be more than 60 percent of GDP, but it 
is beheved that this will be interpreted liberally. 

• The inflation rate must not be more than 1.5 percent above the average of 
the three lowest inflation rates. 

The immediate result of coimtries attempting to meet convergence criteria is 
a restriction on their ability to grow and develop their economies according 
to national customs. Visible symptoms of convergence are as follows: 

• Suppression of governmental/public sector spending 

• Decreasing consumer confidence and spending 

• Increasing iinemployment (Geimany recently reported the highest 
postwar unemployment level) 

• Lower employment and spending and its consequent direct and indirect 
taxation revenue 

• Increased social welfare costs driven by increasing unemployment 
benefit expenditure 

• Restiained corporate investment and professional spending 
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Figure 1 
European CAD/CAM/CAE/GIS Software Market Portfolio 
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Figure 2 
European Mechanical CAD/CAM/CAE Market Snapshot 

Revenue Growth 199511996 (Local Currency) 
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The criteria must be met by January 1,1999, the intended implementation 
date of the European Monetary System (EMS). Although France and 
Germany are the two leading proponents of EMU, there is disagreement 
over the terms and conditions for entry beyond the baseline criteria outlined 
earlier. It is not likely, however, that all member states actually will fulfill the 
requirements by this date. On the other hand, the tight fiscal policies 
implemented by some European governments to meet the targets for EMU 
may slow growth. 

A central feature of monetary union is that a central bank will have control 
over monetary policy, but both the French and British governments are 
unlikely to want to relinquish any political contiol. 

Further clarification of the EMU process was made as follows at the Dublin 
Summit in December of 1996. There will be penalties for countries rimning 
budget deficits outside the agreed limits of 3 percent of GDP. The 
exceptional and temporary circumstances under which countries can escape 
penalties have been narrowed. Exceptions include national disasters and a 
fall in GDP of more than 2 percent in a year; a fall of between 0.75 percent 
and 2 percent will become a "gray zone." The pact on fiscal discipline has 
been officially named the "stability and growth pact." 

Although there is a degree of corporate caution, organizations still have to 
implement the replacement and purchase of information technology (IT) to 
maintain the ongoing competitiveness of business processes. This will be at 
either a corporate level as part of an overall IT strategy or at a departmental 
level using discretionary purchases. There is an offensive/defensive 
opportunity in the making for vendors as IT departments redeploy their 
staffs to major projects. 

The United Kingdom began shedding manual, clerical, and managerial labor 
in the early 1980s, with the numbers being shed as they bulged in the late 
1980s and early 1990s. So far, this trend has not been seen to the same extent 
in Other advanced industrial coimtries such as France and Germany, but 
unemployment is increasing. As some organizations in Europe wrestle with 
concepts and impacts of reorganizing working practices and labor shedding, 
IT spending will emerge high on the agenda to drive efficiency gains. Such 
IT expenditure will be a mixture of computing hardware, network 
infrastructure, and integration software. 

Germany 
Despite political and economic iincertainty about EMU, the German 
economy is slowly regairdng momentum, but tlus upswing is mainly 
confined to the export-led manufacturing sector. Although most forecasts 
predict a growth in GDP in the range of 2.3 percent to 2.5 percent for 1997, 
these indicators contrast with a severely dented consumer confidence— 
owing to the high unemployment rate and the effects of the welfare-state 
reform. Thus, private-spending growth is expected to reach a moderate rate 
of about 1.3 percent this year. 
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During the coming quarters, Germany is likely to appear increasingly as a 
two-tier economy, with large, prosperous corporate accoimts accompanied 
by flat or reduced public-sector spending and low consumer spending 
triggered by high vmemployment. Furthermore, the international financial 
markets are watching very cautiously the struggle between the goverrunent 
and the Bundesbank about how to reach the Maastricht criteria. The recent 
argument about the revaluation of the gold reserves, interpreted as an 
assault on the independence of the Bimdesbank, pushed the deutsche mark 
and government bonds down further. The awaited decisions about the 
fulfillment of the Maastricht criteria, the tax shortfall because of high 
unemployment, and the tax and pension reforms are all vital for the further 
development of the German economy, especially the depressed home 
market. 

United Kingdom 
The U.K. economy remains one of the strongest in Europe, with GDP 
forecasts standing at above 3 percent for 1997. The driver for this growth was 
the consumer sector, as the manufacturing sector continued to give cause for 
concern. The growth in retail sales was supported by demand for furniture 
and household electrical goods—a sign of the improvement in the housing 
market. This, together with a falling unemployment rate and higher average 
earnings growth, contributed to consumer boom. It is this strength in 
domestic demand that is fueling the manufacturing production growth, 
although this is still a modest 1.9 percent year-on-year rate. The continued 
strength of the pound combined with the expectation of further interest rate 
rises are other factors causing a drop in the forecasts for the manufacturing 
sector. Inflation remains modest, albeit with the increases in interest rates. 

France 
Unemployment in France hit a post-World War II record, which increases 
pressure on the hard-pressed, center-right government. This, combined with 
the release of poorer-than-expected industrial output data, underlined the 
tentative nature of the country's economic recovery. The goverrunent is 
relying on faster growth to reduce its budget deficit to qualify for 
membership of the proposed single European currency. Its prediction is for 
growth this year of 2.2 percent, up from a modest 1.4 percent in 1996. The 
negative message was underscored by an industrial survey, conducted by 
the French national statistics institute INSEE, that shows a deterioration in 
business confidence in March after recent improvements. 

In a report published recently, the Paris-based Organization for Economic 
Cooperation and Development (OECD) called for an acceleration of banking 
reforms and "an entire package of major reforms" in the electricity and 
telecommunications sectors. It states that the property sector crisis that has 
forced many companies and financial institutions to set aside large 
provisions is not over. 

However, according to the OECD report, improved macroeconomics policies 
have raised the government's credibility, with the sharp fall in interest rates 
since late 1995 likely to set the stage for stronger growth. On the vital issue 
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of this year's deficit, the OECD's formal projection is for a general 
government borrowing requirement in 1997 of 3.2 percent of GDP—more 
than the 3 percent level required for France to qualify for the European 
single currency. But the report acknowledges that, even if there is some 
slippage from the government's projections, "there should be room to take 
the measures needed to bring it back on track." 

Italy 
Strongly committed to EMU, the Italian government inherited an economy 
that, in most respects, is doing no better than last year. Apart from low GDP 
growth, all major financial indicators are moving in the wrong direction, 
with inflation falling slowly and a relatively high government deficit and 
debt/GDP ratios. Reports already are circulating that the current trend in 
spending and receipts will produce a deficit of the equivalent of almost 3.8 
percent of GDP. This compares to the 3 percent of GDP target laid down by 
the Maastricht Treaty. If this figure is confirmed, the government will face a 
tough task tr5dng to find a politically acceptable package. The difficulty of 
forging a consensus within the government majority, combined with market 
nervousness about a delay to EMU, already has led to growing pressure on 
the hra. The problem is that the Italian economy is being squeezed to fit the 
Maastricht criteria. The repercussions for the IT market are quite clear, as 
private and professional demand will remain constrained by the restrictive 
thrust of fiscal policy. 

Spain 
The Spanish economy continued its excellent performance in the first 
quarter. The government's convergence plan was a success, with all 
economic indicators moving in the right direction. There is grow^ing 
consensus in the financial markets that Spain will be among the first w âve of 
countiies to join the EMU in 1999. GDP is expected to grow 3.1 percent in 
1997, and inflation and interest rates have reached historic lows. The 
economic recovery is in the industiy- and export-led sectors. Following the 
recent deregulation of the labor market, both consumers and corporations 
delayed purchasing decisions to assess the impact of the new regulations on 
employment. However, there is still a degree of uncertainty about the 
Spanish economy. Despite low interest and inflation rates for the first time in 
20 years, there has not been a consumer boom; rather, there has been an 
increase in savings rates. Low interest rates, coupled with an increase in 
savings, can only mean a high level of uncertainty. 

European Trends and Forecasts 
Figures 3 through 6 illustrate the economic trends for Europe as a whole. 
These forecasts are based on the average of more than 20 forecasting bodies 
in each country. As previously discussed, the economic cost of achieving 
EMU may be high in the rvm up to 1999, and this will dampen growth. The 
precise degree as to how this will affect the European economy as a whole is 
unknown. 
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Figure 3 
Size of GDP for Major European Economies 
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Figure 4 
GDP Growth Forecast for the Major European Economies 
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Figure 5 
Public Deficit as Percent of GDP 
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Figure 6 
European Industrial Production Growth Forecast 
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The Continuing Impact of Currency Sliift 
Fluctuating exchange rates once again masked the true market performance 
in the 1996 CAD/CAM/CAE and GIS market. European CAD/CAM/CAE 
and GIS software grew 22 percent from 1995 to 1996 vvhen measured in U.S. 
dollars. The doUar appreciated 3.2 percent against the European Currency 
Unit (ECU), SO European CAD/CAM/CAE and GIS software revenue grew 
11.8 percent from 1995 to 1996 when measured in ECU. Table 1 shows the 
U.S. dollar's performance over the last 3 years against the individual 
European currencies. Table 2 highlights the effect that the fluctuations in the 
dollar exchange rate had on the results of the European 
CAD/CAM/CAE/GIS market performance. 

Looking ahead, currency fluctuations will continue to be felt in all global 
markets. The dollar has appreciated significantly during the early months of 
this year, so assuming a stable currency for the remainder of this year, 1997 
will end with the dollar appreciating 12.5 percent against the ECU. This will 
have a negative impact on European revenue growth reported in dollars. 
Hence, it appears as if Dataquest has dramatically reduced its forecast for the 
European market for 1997. This is not the case. 

In local currency terms, the European market is expected to turn in another 
high growth year in 1997. Although Dataquest does not forecast currency 
exchange rates, we do forecast with the best information available. The 
exchange rate is calculated as the simple arithmetic mean of the 12 monthly 
average rates for each country. For the purpose of this forecast, Dataquest 
assumes that the August exchange rate will remain stable in the future. 

Table 1 
U.S. Dollar Exchange Rates for European Currencies 

Country 

Austria 

Belgium 

Denmark 

Finland 

France 

Germany 

Italy 

Netherlands 

Norway 

Spain 

Sweden 

Switzerland 

U.K. 

Europe 

Currency 

Schilling 

Franc 

Krone 

Markka 

Franc 

D-Mark 

Lira 

Guilder 

Krone 

Peseta 

Krona 

Franc 

Pound 

ECU 

1994 

11.4 

33.66 

6.35 

5.21 

5.54 

1.62 

1,609.34 

1.82 

7.04 

133.48 

in 
1.37 

0.65 

0.84 

1995 

10.06 

29.42 

5.59 

4.37 

4.97 

1.43 

1,628.21 

1.60 

6.33 

124.40 

7.14 

1.18 

0.63 

0.77 

1996 

10.59 

30.96 

5.81 

4.59 

5.12 

1.50 

1,542.72 

1.69 

6.46 

126.68 

6.71 

1.24 

0.64 

0.80 

1997' 

12.38 

36.32 

6.70 

5.26 

5.93 

1.75 

1,726.62 

1.98 

7.23 

148.64 

7.75 

1.47 

0.62 

0.90 

1998' 

12.95 

38.01 

7.01 

5.50 

6.20 

1.84 

1,797.12 

2.07 

7.62 

155.51 

7.99 

1.51 

0.62 

0.94 

Appreciation of U.S. Dollar (%) 

1993-1994 

-11.7 

-12.6 

-11.9 

-16.1 

-10.3 

-11.7 

1.2 

-11.9 

-lO.l 

-6.8 

-7.3 

-13.9 

-2.6 

-8.3 

1994-1995 

5.2 

5.2 

3.9 

5.1 

2.9 

5.2 

-5.3 

5.2 

2.1 

1.8 

-6.0 

4.8 

1.3 

2.9 

1995-1996 1996-1997 

16.9 

17.3 

15.4 

14.5 

16.0 

16.6 

11.9 

17.4 

11.9 

17.3 

15.5 

19.3 

-3.9 

12.9 

4.6 

4.6 

4.6 

4.7 

4.5 

4.9 

4.1 

4.6 

5,4 

4.6 

3.1 

2.6 

1.3 

4.1 
1 Preliminary estimates for 1997 
2 Projected rates for 1998 
Source: Dataquest (August 1997) 
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Table 2 
Software Revenue History and Forecast, All Operating Systems 

1994 

European Revenue (U.S.$M) 

Mechanical 

AEG 

GIS/Mapping 

EDA 

All Applications 

ECU/U.S.$ 
Exchange Rate 

European Revenue 

Mechanical 

AEC 

GIS/Mapping 

EDA 

All Applications 

825 

372 

245 

249 

1,691 

0.84 

(ECU M) 

696 

314 

206 

210 

1,426 

1995 

1,024 

447 

294 

281 

2,046 

0.77 

792 

346 

227 

217 

1,582 

1996 

1,149 

419 

348 

332 

2,249 

0.80 

915 

334 

277 

264 

1,790 

1997 

1,197 

403 

386 

382 

2,368 

0.90 

1,063 

358 

343 

343 

2,128 

1998 

1,317 

436 

438 

429 

2,620 

0.94 

1,169 

387 

389 

401 

2,450 

1999 

1,419 

491 

489 

458 

2,857 

0.94 

1,260 

436 

434 

428 

2,672 

2000 

1,534 

543 

543 

516 

3,136 

0.94 

1,363 

482 

482 

483 

2,933 

2001 

1,683 

593 

594 

594 

3,464 

0.94 

1,495 

527 

527 

556 

3,239 

CAGR (%) 

1995-
1996 

12 

-6 

1̂  
18 

10 

_ 

15 

-3 

M 

22 

13 

1996-
1997 

4 

-4 

11 

15 

5 

_ 

16 

7 

24 

M 

19 

1996-
2001 

7.9 

7.2 

11,2 

12.4 

9.0 

^ 

10.3 

9.5 

13.7 

16.0 

12.6 
Source: Dataquest (September 1997) 

Mechanical CAD/CAM/CAE Market in Europe 
Mechanical applications, which totaled $1.5 billion, had a 51 percent share of 
the total European CAD/CAM/CAE/GIS software market in 1996, 
compared with 50 percent in 1995, and increased by more than 15 percent in 
software revenue in 1996. The top 10 vendors actually grew nearly 22 
percent and now control 76 percent of this market, compared with 72 percent 
in 1995. The market is expected to increase by another 16 percent to $1.2 
billion in 1997 (all growth rates are based on ECU). 

Overall, Dataquest expects the market for mechanical CAD/CAM/CAE to 
grow at a compound annual growth rate (CAGR) of 10.3 percent until the 
year 2001. 

Figures 7 and 8 give a snapshot of the mechanical CAD/CAM/CAE 
software market in 1996 and Dataquest's predictions for the market by major 
European country. 
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Figure 7 
European Mechanical CAD/CAM/CAE Software Market Portfolio 
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Figure 8 
European Mechanical CAD/CAM/CAE Software Revenue Forecast by Country 
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Over the last three years (1995 through to 1997) there has been heavy 
investment in mechanical CAD/CAM/CAE tools from the automotive and 
aerospace industries across Europe. Most of the European companies have 
now completed their CAD renewal and we expect that these two sectors will 
slow down during 1998. In 1998 Dataquest expects the machinery industry 
to pick up growth investing mainly in NT-based solutions. However, as the 
automotive and aerospace industries are the main consumers of mechanical 
CAD/CAM/CAE tools, we expect software revenue growth to slow to less 
than 10 percent hi 1998. 

When looking at the economic statistics, it becomes evident that Germany 
plays a leading role in the European manufacturing industry, both in terms 
of the number of people employed in this industry and in terms of 
production (see Figures 9 and 10). This is also reflected in the 35 percent 
share Germany has of the European mechanical CAD/CAM/CAE software 
revenue. Any change in the German manufacturing industry has an impact 
on mechanical CAD/CAM/CAE software revenue growth. According to 
German economic statistics compiled by Commerzbank, German 
manufacturing production as a whole will grow more than 4 percent, and 
the machinery industry in particular will increase 5.5 percent in 1998. 

Figure 9 
European Manufacturing Industry, Percent of Workforce by Region 
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Figure 10 
European Car Production Forecast 
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European Mechanical CAD/CAM/CAE Market by Component 
The share of software revenue of the total revenue for Mechanical 
CAD/CAM/CAE CAD applications has increased at the expense of 
hardware revenue. This trend is expected to continue in the future as the 
average selling prices (ASPs) of software are expected to increase slightly 
over the next 5 years whereas hardware ASPs are expected to remain 
relatively stable (see Figure 11). 

Mechanical CAD/CAM/CAE Marlcet by Platform 
The Mechanical CAD/CAM/CAE market segment is still dominated by 
UNIX-based solutions, in terms of software revenue, which accounted for 
nearly 74 percent of European MCAD software revenue. In terms of seats, 
UNIX-based seats made up 43 percent and PC-based seats 49 percent of the 
MCAD installed base in 1996 (see Figure 12). Of the 350,000 MCAD seats 
installed in Europe at the end of 1996,170,000 of them were PC s, compared 
to more than the 150,000 UNIX seats. 

With growth of 169 percent in 1996, NT-based applications are beginning to 
encroach on revenue for applications on the other platforms, in particular 
PC-based applications. Revenue for mechanical CAD/CAM/CAE tools in 
1996 and 1997 is primarily driven by large UNIX-based orders from the 
automotive and aerospace industries. 
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Figure 11 
European Mechanical CAD/CAM/CAE Revenue Comparison by Component 
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Figure 12 
European Mechanical CAD/CAM/CAE Software Revenue Forecast by Platform 
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In Europe, Dataquest does not expect NT to play a significant role in the 
MCAD market until 1998. And even then, growth for NT-based solutions 
will not come from the traditional users in the automotive and aerospace 
industries, but from other industry sectors made up by small to medium 
sized companies. 

In the major industries such as automotive and aerospace, adoption of NT-
based solutions will take longer as most of the large companies are right now 
investing in UNIX-based systems and looking at the long IT investment 
cycles in these industries, it will take a number of years until these new 
installations will be replaced. 

Dataquest Perspective 
There is a clear indication that the European manufacturing industry is 
going through a major transformation to remain competitive in a more and 
more global economy. High labor costs forced industry to change radically 
and increase productivity despite high labor costs. This change in the 
Structure of the European manufacturing industry is one of the factors 
behind the large IT investment we are currently witnessing. 

CAD investment in Europe is part of global corporate strategy. This means 
that when orders are placed in Eiirope, generally they are of a much bigger 
magnitude than in the United States. The various large orders that came in 
from Europe over the last three years show this. But this also means that the 
IT investment cycles are longer in Europe—in the automotive and aerospace 
industries these range from five to 10 years. Because now most of the large 
companies in the auto/aero industries have made their CAD renewal 
investments, Dataquest does not expect the mechanical CAD/CAM/CAE 
software market to continue to grow at the current pace. From 1998 onward, 
things will go back to normal, and the market will again display all the signs 
of a mature replacement market. 

CMEC-WW-DP-9712 ©1997 Dataquest December 29,1997 



16 Mechanical CAD/CAM/CAE Worldwide 

For More Information... 
Petra Gartzen, Senior Industry Airalyst -i-44 1784 488 772 
Internet address petra.gartzen@gartner.eom 
Via fax +44 1784 488 710 
Dataquest Interactive http://www.dataquest.com 
The content of this report represents our interpretation and analysis of information generally available to the 
public or released by responsible individuals in the subject comparues, but is not guaranteed as to accuracy or 
completeness. It does not contain material provided to us in confidence by our clients. Reproduction or 

I " B S I T S l f ^ l I f ^ ^ T disclosure in whole or in part to other parties shall be made upon the written and express consent of Dataquest. 
^ ' ^ ^ * ^ ^ ^ ^ S ~ ' ^ ©1997 Dataquest—Reproduction Prohibited 
A Gartner Group Company Dataquest is a registered trademark of A.C. Nielsen Company 

mailto:petra.gartzen@gartner.eom
http://www.dataquest.com


f 

Perspective 

Mechanical CAD/CAM/CAE Worldwide 

Channels Analysis 

Channel Analysis of the Mechanical Applications Market 
Abstract: This Perspective presents different views of the mechanical CADICAMICAE 
market. By using a number of metrics to see the relative rankings of vendor companies in 
this market, a better overall sense of the market and its channels is offered. 
By Day a Nadamuni 

Market Overview 
Tlie mechanical CAD/CAM/CAE market is an amalgamation of sales of 
mechanical apphcations software through a number of different chaimels. 
Channel analysis in CAD is necessary because there are many different ways 
to view the market, and different metrics can potentially yield other 
claimants to the No. 1 position. 

There are different ways of determining market leadership, how the 
companies are ranked, and how much they grew over the previous year. 
Some vendors depend heavily on the reseller channel and dealers. Others 
have invested in large direct salesforces. This Perspective paints a picture of 
the market in its different facets and presents a more complete view of the 
market's djmamics. This Perspective also ranks companies by several 
different metrics to give the reader a clearer picture of the market and of 
each company's position. The metrics used to rank the vendors are total 
distribution revenue, company software revenue, software product revenue, 
end-user spending, and software and service revenue. 
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4 
Market Ranking by Total Distribution Revenue 

Total distribution revenue includes revenue from software, hardware, and 
services that are sold into the mechanical CAD market. (For detailed 
definitions of software, hardware and services revenue, please refer to 
Dataquest Guide to CAD/CAM/CAE and CIS Market Definitions, CMEC-WW-
GU-9701, pubUshed February 26,1996.) 

Total distribution revenue for the worldwide mechanical CAD/C/^M/CAE 
market was U.S.$10.5 billion in 1996. The market as a whole grew at 13.3 
percent over 1995 in terms of total distribution revenue. 

Table 1 divides the market among the three categories. Figure 1 illustrates 
the division of revenue among the three components of total distribution 
revenue. About 47.6 percent of the worldwide mechanical market revenue is 
derived from hardware sales, 31.5 percent is from software sales, and the 
remainder is service-based revenue. 

Table 1 
1996 Woridwide Mechanical CAD/CAM/CAE Distribution Revenue 

Category 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Revenue 

Revenue ($M) 

3,344 

5,041 

2,205 

10,576 
Source: Dataquest (October 1997) 

Figture 1 
1996 Worldwide Mechanical CAD/CAM/CAE Distribution Revenue 
b y Category 

antee 

Source: Dataquest (October 1997) 
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Many of the worlcstation vendors make it to the top in the market ranldng by 
the total distribution revenue metric because hardware revenue is included. 
These are vendors like IBM Corporation, Digital Equipment Corporation, 
and Sun Microsystems Inc. Table 2 rernks the top 10 hardware and software 
revenue vendors for total distribution revenue. Figure 2 illustrates the 
rankings by the same metric. 

Table 2 
1996 Worldwide Mechanical CAD/CAM/CAE Distribution Revenue Vendor Ranking 

Vendor 

IBM 

Sun Microsystems 

Hewlett-Packard 

Digital 

Parametric Technology 

Silicon Graphics 

Fujitsu 

EDS Unigraphics 

Structural Dynamics Research 

Computervision 

All Companies 

1995 Revenue 
(SM) 

1,691 

800 

983 

767 

440 

528 

356 

247 

244 

183 

9,307 

1996 Revenue 
($M) 

2,033 

1,190 

1,042 

818 

660 

647 

417 

305 

285 

276 

10,576 

1995-1996 Growth 1996 Market Share 
(%) 

20 

49 

6 

7 

50 

23 

17 

24 

17 

51 

14 

(%) 

19 

11 

10 

8 

6 

fi 

4 

a 
3 

3 

100 
Source: Dataquest (October 1997) 

Figure 2 
1996 Worldwide Mechanical CAD/CAM/CAE Distribution Revenue b y Vendor 
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Table 2 underlines the importance of hardware to the mechanical 
CAD/CAM/CAE market. There has been some fluctuation in the rankings 
compared with 1995. IBM continued to be the market leader, but this year 
Sun Microsystems came in second, and HP moved to third. Parametric 
Technology moved to fifth, and SDRC came in ahead of Computervision, 
whic±i was No. 8 last year. UNIX hardware vendors continue to occupy the 
top three spots on the list. This highlights the continued dominance of the 
UNIX operating system in the mechanical CAD market. Worldwide software 
revenue on the UNIX platform accounted for 72 percent of the total 
mechanical CAD software market. 

Market Ranking by Company Software Revenue 
Company software revenue is the aggregation of direct software revenue, 
indirect software revenue, OEM revenue, and reseller revenue—that is, all 
the channels from which a company derives revenue. A vendor may sell 
Other companies' products through its value-added reseller (VAR) charmel 
(in which case it shows up as reseller revenue for the vendor doing the 
reselling) or it may set up OEM deals for its outside products (in which case 
it shows up as OEM revenue for the company that set up an OEM 
agreement for its product). 

It is important to note that the total market size is determined by the sales 
from the direct and indirect channels only and does not include OEM and 
reseller revenue. On the other hand, a given company's revenue includes 
sales from all channels (direct, indirect, OEM, and reseller). So, the sum of 
revenue for all companies is greater than the total market size. Similarly, the 
sum Of market shares for all companies is greater than 100 percent because 
Of the inclusion of OEM- emd reseller-based revenue for each company 
(while market size excludes these two components). 

Table 3 and Figure 3 rank vendors based on compciny software revenue. 

The market size is U.S.$3.3 billion for 1996, based on sales through the direct 
and indirect charmels only (to avoid double-counting). .An individual 
vendor's revenue and market share is based on what gets sold through all of 
its channels. IBM and Parametric Technology have retained their respective 
positions from 1995. However, Autodesk has been overtaken by Dassault 
Systemes, and EDS Unigraphics is now in fifth place. It is important to note 
that Dassault Systems generates revenue through its OEM arrangement with 
IBM. Similarly, under this methodology, Dentsu is in 10th place primarily 
because it is a reseller of other vendors' mechanical CAD products. 
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Table 3 
1996 Worldwide Mechanical CAD/CAM/CAE Company Software Revenue Ranking 

Vendor 

IBM 

Parametric Tedmology 

Dassault Systemes 

EDS Unigraphics 

Autodesk 

Computervision 

Structural Dynamics Research 

MICROCADAM 

MacNeal-Schwendler 

Info Services International Dentsu 

All Companies 

1995 Revenue 
($M) 

494 

321 

191 

156 

190 

149 

145 

129 

114 

85 

2,964 

1996 Revenue 
($M) 

580 

495 

229 

191 

176 

174 

153 

152 

124 

117 

3,345 

1995-1996 Growth 1996 Market Share 
(%) 

17 

54 

20 

23 

-7 

17 

6 

18 

9 

38 

13 

(%) 

17 

15 

7 

6 

5 

5 

5 

5 

4 

4 

100 
Source: Dataquest (October 1997) 

Figure 3 
1996 Worldwide Mechanical CAD/CAM/CAE Company Software Revenue 
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Market Ranking by Software Product Revenue 
Software product revenue counts revenue derived only from direct and 
indirect sales channels. It represents what a company earns for selling its 
own products only. In this scenario the sum of market shares over all 
individual vendors totals to exactly 100 percent. Table 4 and Figure 4 show 
vendor rankings by this metric. 

In this scenario. Parametric Technology is No. 1, followed by IBM and EDS 
Unigraphics. There is some change from last year in that IBM and PTC have 
exchanged places, as have EDS Unigraphics and Autodesk. Computervision 
has managed to keep fifth place, and SDRC comes in just ahead of 
MICROCADAM. 

Table 4 
1996 Worldwide Mechanical CAD/CAM/CAE Software Product Revenue 

Vendor 

Parametric Technology 

IBM 

EDS Unigraphics 

Autodesk 

Computervision 

Structural Dynamics Research 

MICROCADAM 

MacNeal-Schwendler 

Matra Datavision 

CoCreate 

All Companies 

1995 Revenue 
($M) 

321 

432 

156 

188 

149 

145 

129 

114 

87 

79 

2,965 

1996 Revenue 
($M) 

495 

486 

191 

175 

174 

153 

152 

124 

92 

90 

3,344 

1995-1996 Growth 
(%) 

54 

12 

23 

-7 

17 

6 

18 

9 

5 

14 

13 

1996 Market Share 
(%) 

15 

w 
6 

$̂ 

1 
•5 

•5 

4 
$ 
3 

100 
Source: Dataquest (October 1997) 

Market Ranking by End-User Spending 
Thus far, this Perspective hcis not looked at what the end user—the designer 
or mechanical engineer—is paying for the software he or she uses, once 
dealer markups for indirect software sales are considered. Table 5 fists the 
ranking by end-user spending. 

To calculate the statistics presented, Dataquest has used the dealer revenue 
channel. Dealer revenue is the multipher of indirect revenue, which varies by 
vendor, region, and operating system. Dealer revenue always exists for 
every vendor with indirect sales, and it is always equal to or greater than 
indirect revenue. End-user spending for any given company in this table is 
the sum of revenue from direct, dealer, OEM, and reseller channels. 

If dealer revenue is counted, the worldwide mechaniced software meirket size 
goes up to U.S.$4.4661 billion as compared with U.S.$3.3445 billion when 
measured in terms of company software revenue. This means that users 
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Figure 4 
1996 Worldwide Mechanical CAD/CAM/CAE Software Product Revenue 
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Table 5 
1996 Worldwide Mechanical CAD/CAM/CAE End-User Software Spending 

Vendor 

IBM 

Parametric Technology 

Autodesk 

Computervision 

Structural Dynamics Research 

Dassault Systemes 

MICROCADAM 

EDS Unigraphics 

MacNeal-Schwendler 

Matra Datavision 

All Companies 

Indirect Software 
Revenue ($M) 

0 

50 

156 

57 

68 

0 

144 

28 

30 

27 

1037 

Dealer Software 
Revenue ($M) 

0 

111 

346 

126 

153 

0 

213 

55 

60 

67 

2159 

User Software 
Revenue ($M) 

580 

556 

366 

243 

238 

229 

220 

219 

155 

131 

4466 

Market Share 
(%) 

13 

12 

8 

s 
5 
5 
5 
B 
3 
3 

100 
Source: Dataquest (October 1997) 

worldwide spent about U.S.$4.4661 biUion worldwide in 1996. IBM has 
retained its position from last year, but Autodesk has slipped to No. 3, with 
second place going to Parametric Technology. Computervision has gone 
down to No. 5 from No. 4, having been overtaken by EDS Unigraphics. 
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IVIarket Ranking by Software and Software Service Revenue 
The following section looks at the market ranking by software and software 
service revenue. As explained earlier, the software service component 
includes customization and maintenance. Table 6 shows the ranking. 

Dataquest's final look at the market takes into consideration software 
service. Service is a large component of the mechanical CAD market and in 
1996 was U.S$2.205 billion, of which U.S.$957 million was software service 
revenue. 

Table 6 
1996 Worldwide Mechanical CAD/CAM/CAE Software and Software Service Revenue 

Vendor 

IBM 

Parametric 
Technology 

Structural Dynam^ics 
Research 

EDS Unigraphics 

Fujitsu 

MacNeal-Schwendler 

CoCreate 

Matra Data vision 

Hitachi 

Nihon Unisys 

Others 

All Companies 

1995 Service 
Revenue ($M) 

199 

119 

99 

17 

79 

13 

25 

14 

17 

39 

337 

958 

1995 Software 
+ Service 

Revenue ($M) 

632 

440 

244 

172 

148 

127 

104 

102 

88 

92 

1,774 

3,922 

1996 Service 
Revenue ($M) 

239 

165 

132 

34 

87 

9 

34 

9 

18 

38 

493 

1,258 

1996 Software 
+ Service 

Revenue ($M) 

725 

660 

285 

225 

164 

133 

124 

100 

98 

92 

1,995 

4,603 

1995-1996 
Growth (%) 

15 

50 

17 

31 

11 

5 

19 

-1 

12 

0 

-

17 

1996 Market 
Share (%) 

16 

14 

€ 

•5 

4 
3 
i 
'•2 

2 

a 
43 

100 
Source: Oataquest (October 1997) 

Dataquest Perspective 
There are many different ways of looking at a market. The metric used can 
make all of the difference in a market ranking. Each of these metrics is an 
equally valid representation of the market, and Dataquest has been careful 
not to double-count the market opportunity of U.S.$3.3445 billion worldwide 
mechaniccil software revenue for 1996. Evaluation by different metrics gives 
readers a chance to see a company's revenue distribution model and brings 
some companies into the top 10 list—companies that would not have been 
there otherwise, merely because of the difference in their revenue 
distribution models. 
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End-User Analysis 

Friction-Free Supply Chains—1997's Focus for the European 
Manufacturing Industry 

AbStrSCt: This Perspective presents findings from research among major European 
manufacturing organizations and analyzes their current and planned information 
technology (IT) intentions. Reducing cost in both business processes and IT is the number-
one priority for the European manufacturing industry in 1997. The relentless search for 
efficiency in the face of global competition is leading manufacturers to not only rationalize 
and consolidate their existing IT infrastructures, but also to seek cost savings in their links 
with suppliers and customers. As a result, manufacturers need to create both more efficient 
internal IT systems and IT-based connections with the outside world. 
By Ben Pring and Petra Gartzen 

Introduction 
This Perspective is based on a previously pubUshed Dataquest document, 
"'Friction-Free' Supply Chains—1997's Focus for the European 
Manufacturing Industry" (PSVM-EU-DP-9704), June 13,1997. Dataquest's 
aim in printing portions of that document here is to give its Mechanical 
CAD/CAM/CAE Worldwide clients a better understanding of European 
manufacturers' information technology (IT) plans as vvell as the IT 
developments into which future CAD/CAM/CAE systems must fit. 

Infrastructure Consolidation Aims at Faster, Cheaper, and Better 
Dataquest's recent research into the information technology (IT) plans and 
intentions of senior IT executives within the European manufacturing 
industry highlights their concentration on consolidating and rationalizing 
their organizations' IT infrastructures and focus on managing increasingly 
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distiibuted IT ardiitectures. Dataquest's research also suggests, however, 
that though the search for continued operational excellence in organizations' 
own internal IT environments will not stop, the next step in the evolution of 
this never-ending process will be to seek efficiencies and cost reductions in 
organizations' links with their suppliers and customers. 

Friction-free supply chains are fast becoming the new competitive 
battleground for the European manufacturing industiy, and subsequently 
their IT suppliers. Facing ever-increasing levels of global competition from 
low-cost centers of production in the emerging markets of the Far East, Latin 
America, and South Africa, the European manufacturing industry has 
focused relentlessly on the reduction of cost in all aspects of day-to-day 
operations. 

Now this focus is extending outside of the walls of the enterprise into the 
ways that companies relate to and work with other organizations with 
whom they share a mutually dependent relationship. IT departments, as a 
consequence, are continuing to focus on standardizing IT platforms and 
attempting to streamline the very many different custom-developed systems 
and packages implemented over, in many cases, decades, and which as they 
age are both increasingly unsuitable for modern competitive conditions and 
expensive to run and maintain. 

Beyond this imperative, manufacturing companies are examining the 
application of technology to connections to external organizations. 
Dataquest's research provides evidence that workgroup applications, 
Internet technology, and electrordc commerce are all being pursued 
aggressively by European manufacturing organizations in the face of the 
new maxim, "Single organizations can no longer compete; only supply 
chains can." 

This Perspective presents findings from research among more than 125 
major manufacturing orgardzations that have their headquarters in Europe. 
In particular, this document focuses on manufacturing companies initiatives 
in the following: 

• Enterprise Resource Planning (ERP)—European manufacturers are 
cementing ERP software's role across the enterprise 

• Electionic Commerce—Manufacturers are looking for electronic 
commerce to deliver the long-heralded benefits of electronic data 
interchange (EDI) 

• Windows NT—Discrete manufacturers lead Europe's march toward 
Microsoft's enterprise operating system 

• Distributed Systems Management (DSM)—Forty percent of 
manufacturing organizations utilize DSM methodologies. DSM is 
becoming the framework for all other technologies and services 
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MRP Evolves into ERP; Extended ERR (EERP) Software Next 
Dataquest conducted research among 126 European manufacturing 
organizations as part of a broader primary research project in the first 
quarter of 1997 regarding their intentions on the utilization of a range of key 
technologies. The research also addressed attitudes tovvard a number of 
pressing business issues, such as the Year 2000 date change and the 
impending movement toward a common European currency. These 
manufacturing orgaruzations were operational within the four major 
economies of Europe: France, Germany, Italy, and the United Kingdom . The 
sample was further split into organizations categorized as either "process" or 
"discrete" manufacturers. Table 1 sets out definitions of activities that 
comprise process and discrete manufacturing. Dataquest interviewed 62 
process and 64 discrete manufacturing organizations. 

Dataquest's research suggests that time-based competition based on shorter 
production cycles, manufacturing to order, and mass custorruzation are the 
most significant driving business forces in play in the European 
manufacturing industry today. IT executives are, as a consequence, heavily 
involved in installing open, interoperable systems, establishing common 
data Strategies, and integrating information between suppliers and 
customers. 

Dataquest's research finds that organizations characterized as discrete and 
process manufacturers display very similar attitudes toward key IT issues 
and exhibit sirrular adoption rates and time lines. Examining respondents 
from these different categories' responses to questions regarding the way in 
which they are implementing technology highlights very common 
approaches to technology management. 

Figures 1 and 2 show, respectively, process and discrete manufacturers' 
implementation intentions toward 13 key business and technology issues. 
The pattern of responses is, with a certain number of exceptions, almost 
identical. Both process and discrete manufacturers display the same focus on 
cost and efficiency through the rationalization of existing IT infrastructures. 

Table 1 
Industry Sector Def init ions 

Industry Sector Activities 

Process Manufacturing 

Discrete Manufacturing 

Food, tobacco, textile production, paper 
and pulp, chemicals, petroleum, rubber, 
stone, glass, and primary metals 

Apparel, lumber furniture, printing and 
publishing, leather production, 
fabricated metals, computers, 
transportation, and industrial equipment 

Source: Standard SIC Codes and Dataquest (June 1997) 
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Figure 1 
Process Manufacturing, Intentions Regarding IT, Europe 1997-1999 
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One of the key building blocks in this process has been centered around the 
evolution of Manufacturing Resource Planning (MRP) systems into 
Enterprise Resource Planning (ERP) systems. MRP technology, with its 
mainframe background, is now heavily installed across the broad majority of 
manufacturing industry and has produced significant benefits in user 
organizations, but is now being superseded by the widespread adoption of 
client/server based ERP technology. 

The spectacular success the leading ERP software vendor, SAP, has enjoyed 
over the last three years is testament to the impact ERP software has had in 
the European manufacturing sector. SAP's overall revenue grew at almost 40 
percent in 1996 reaching $1,133 million in Europe. Much of SAP's success 
has been predicated on the enterprisewide integration of different business 
processes that ERP technology facilitates and that are increasingly key to 
manufacturers' continued competitiveness in global markets. 

The tiend toward greater and greater levels of consolidation and integration 
is having a number of consequences for software and services vendors, most 
noticeably the continued movement in certain industries toward a common 
IT infrastructure, which all participants in a supply chain are adopting as a 
way of remaining competitive within a specific marketplace. 
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Figure 2 
Discrete Manufacturing, Intentions Regarding IT , Europe 1997-1999 
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The advent of ERF-based systems is, as both a cause and effect, altering the 
way in which manufacturing organizations operate. MRP systems 
historically have essentially operated within a supply push business model, 
where goods are produced and then sales and marketing teams are required 
to sell them. ERP is increasingly moving operations toward a demand-side 
pull business model where information from the marketplace is instrumental 
in decisions about what and where good are manufactured. 

This demand-driven paradigm is affecting all aspects of the manufacturing 
industry, including forecasting, distribution, plant planning, inventory, 
procurement and sourcing. Because of this complexity there is increasing 
demand for technology that can assist organizations to cormect with other 
elements of the supply chain in which they operate. Consistency of 
underlying IT arclutectures and platforms is a key element of this 
requirement. ERP software is now being seen as one way of creating this 
consistency. 

Extended Enterprise Resource Planning Software (EERP) is the next logical 
Step in this d5T:\arrdc. Much of SAP's development focus is in utilizing 
Internet technology to increase cross-organization cooperation. 
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Forty Percent of Manufacturing Organizations Trade Electronically 
Dataquest's research provides further evidence of manufacturers' focus on 
more than just their own internal operations; they are looking externally and 
attempting to reduce cost in their supply and distribution networks. 

Business school-developed arguments that single comparues will not be able 
to compete in future markets against companies in interlinked supply chains 
is forcing organizations to pay great attention to the entire supply chain in 
which they operate. Though the continuing search for efficiency and 
faster/cheaper versions of the installed base will remain a high priority, the 
next generation of savings and efficacy will occur beyond the internal walls 
of the industry and within an organization's broader, holistic operations. 

As a result, orgardzations are focusing on supply chain development and 
support, adopting enabling technologies ranging from Internet browsers to 
high-bandwidth networks. 

Achieving these objectives requires close integration among all players in a 
particular supply chain, which itself requires the facilitation of information 
flows passing consumer and production information. The resulting demand 
is for technology integration, real-time information collection, and 
distribution and collaborative workgroup tolls and technologies. 

Underpinning these moves has been the continuing development of EDL 
EDI has been a common technology in the manufacturing industry since the 
1970s, but it has never become as prevalent as its champions would have 
wished . EDI has long faced issues of cost and complexity and its propriety 
nature . (Different suppliers have propagated differing flavors of EDL) The 
promise of EDI is set, however, to be delivered by the second generation of 
electronic information exchange: electronic commerce. The possibility of EDI 
over the Internet and the emergence of extranets (Internet technology linking 
organizations together) is quickly becoming a reality for a whole host of 
European and American manufacturing businesses. 

Almost 25 percent of manufacturing organizations are currently using forms 
of electronic commerce, while another 15 percent are evaluating it over the 
course of 1997. 

The giant U.S. organization. General Electiic (GE), is at the forefront of 
utilizing Internet technology to facilitate broad and simple EDI with its 
suppliers and its onward-facing customers. GE now places information 
outlining its requirements of its suppliers in HTML form on its "TradeWeb" 
system for any and all of its suppliers to interrogate, allowing these 
suppliers to connect directly with it through Internet technology. Cost 
savings are already being spoken of in terms of billions of dollars, and tliis 
approach is sweeping throughout the whole of GE's business. 

Another element of developments in the Internet and electronic commerce is 
the emergence of the network computer (NC), which promises cost-effective 
IT tailored for tasks for which PCs are urmecessary. The manufacturing 
industry has become a key target marketplace for manufacturers of the NC. 
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The combination of the high cost of PCs and manufacturers' low need of a 
PC's functionality has kept PC penetration rates low on factory floors. 
However, the NC as a (potentially) cheaper technology allied to a specifically 
tailored functionality set promises both the replacement of "green screens" 
and the penetration of entirely new areas. Of manufacturing organizations, 
20 percent state that they wiU implement or evaluate the utilization of NCs 
over the course of the next two years. 

Windows NT Penetration Rates Set to increase Substantialiy 
Another aspect of the consolidation and rationalization of IT infrastructures 
that is prevalent within the manufacturing industry at present is the moves 
manufacturers are making toward Windows NT. Dataquest's research 
provides evidence of the explosion that is happening in the uptake of 
Microsoft's enterprise operating system, Windows NT. By the end of 1997 
almost half of European process manufacturing organizations will have 
implemented Windows NT while another 20 percent will be at some stage of 
evaluating it. 

Discrete manufacturing organizations display slightly lower levels of 
migration toward Windows NT—42 percent of user organizations will be 
utilizing Windows NT by the end of the year, but clearly also appear to be 
significantly engaged in what is becoming an industryTvide decision to 
endorse Microsoft's movement into "big iron" computing. 

Only about one-fourth of the respondents in each of the two industry 
sectors, appeared in early 1997 to have no plan to make any investment in 
Windows NT. As is common with Dataquest's recent European user 
research, user organizations provided inconclusive evidence toward 
Windows NT (as indeed they did with all the other issues they were queried 
on) in the medium term. Organizations' planning cycles appear to be such 
that issues are either being acted on presently or are nothing more than of 
peripheral interest. Only small numbers of both process and discrete 
manufacturing organizations state that they will implement Windows NT 
technology in 1998 or 1999. 

The utilization of NT is clearly seen as a strategic decision and one 
subsequently handled as a core part of an IT department's activities. 

iVIanufacturing Organizations Focus on Distributed Systems IVianagement 
DSM, a consequence of organizations' move to distributed, decentralized 
computing platforms, is an area of major concern for the European 
manufacturers surveyed by Dataquest in January. 

Slightly less than 40 percent of discrete manufacturing organizations and 
slightly more than one-third of process manufacturers already employ some 
from of DSM. The high incidence of DSM suggests that manufacturing 
organizations are further advanced in deploying client/server technology 
than organizations in other vertical markets and industry sectors. The 
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"compete or die" imperative of competition with other parts of the world has 
become an overriding issue for the European manufacturing industry, and 
its impact on IT has meant a focus on efficiency and cost reduction. 

Dealing with the complexity of heterogeneous, client/server-based 
environments is perhaps the top challenge that IT managers face today and 
the manufacturing companies surveyed in Dataquest's survey reflect the 
true nature of the problems they face on a day-to-day basis. New networking 
technologies, including the Internet, are only adding to these challenges, but 
they are additive rather than replacement problems. 

DSM is a core part of the operational requirement in European 
manufacturing industry as focus on issues such as total cost of ownership 
(TCO) become increasingly high profile. 

Dataquest Perspective 
Senior IT executives within both process and discrete manufacturing 
organizations are struggling to deal with an unprecedented set of challenges 
caused by change in the businesses conditions they operate within and the 
technology available to them to support their business operations. Amid an 
accelerating rate of change, IT managers must juggle the conflicting 
demands of managing today's IT while creating the infrash*ucture to manage 
rapidly emerging new technologies that threaten to invalidate many 
accepted orthodoxies. 

Whole new classes of technology are becoming available, while IT managers 
are still attempting to deal with problems caused by previous generations of 
technologies. While the IT h5^e bandwagon moves on, IT managers are left 
behind, trying to perfect ways of dealing with the realities of yesterday's 
promises. 

As technology creates new business possibilities, for example the emergence 
of electronic commerce, conservative IT managers are having to manage 
their already-installed base technology—witness industry interest in TCO. 

Users surveyed for this End-User Analysis study reflect these dichotomies of 
dealing with promise and reality; while the brave ones express interest in 
electronic commerce and are investing in intranet applications, large 
mainstream European IT users are focused on managing their existing 
infrastructures, solving the year 2000 problem while trying to ignore the 
awful truths that EMU promises to raise. 

IT managers are spending on IT projects within two identifiable parameters: 
firstly, projects aimed at developing systems that facilitate value creation; 
secondly, projects required as necessary to maintain an organization's 
infrastnicture but that are regarded as costs with no positive business return. 
Dataquest's research suggests that European organizations will focus 
increasingly on these second, "defensive," initiatives over the next two years 
rather than on the first more "offensive" type of project. 
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Industry Overview 
The U.S. automotive industry is a 15.1 million-unit-per-year business, 
generating one-sixth of all U.S. manufacturers' shipments of durable goods 
and consuming 30 percent of the iron, 15 percent of the steel, 25 percent of 
the aluminum, and 75 percent of the natural rubber purchased by all 
industries in the United States, according to U.S. Department of Commerce 
figures. Sales of motor vehicles for 1996 exceeded $260 billion, about the 
same as sales levels for 1995. 
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The Commerce Department's Bureau of Economic .Analysis (BEA) reports 
that in 1995, the automotive industry (Standard Industrial Classification 371 
"Motor Vehicles and Equipment") accounted for 9 percent of the private 
industrial employment provided by manufacturers of durable goods in the 
United States. BEA data shows that industry firms as defined by SIC 371 
directly employed 899,000 U.S. workers in 1995, almost 79,000 more than in 
1992, and the highest level since 1979. Its employees earned compensation 
totaling $60 billion, a 33 percent increase over 1992 and equal to 12 percent of 
the total paid by durable goods manufacturers. 

The U.S. automotive industry has made substantial investments in its U.S. 
facilities. According to the latest Bureau of the Census data, expenditure by 
motor vehicle and equipment manufacturers for new plant and equipment 
totaled an estimated $16 billion in 1994~more than 8 percent of total plant 
and equipment investments by manufacturers in the United States. Between 
1992 and 1994, the industry's total plant and equipment investrrient 
amounted to $36.8 billion. The U.S. motor vehicle manufacturing industry 
consists of three American, two German-affiliated, and seven Japanese-
affiliated manufacturers of light vehicles (LV) plus five large and about 100 
medium and smaller assemblers of commercial vehicles. Collectively, the 
industry produced 11.8 million vehicles in 1996, and slightly more in 1995. 

The U.S. automotive parts industry comprises some 5,000 compardes— 
including about 500 Japanese, European, and Canadian manufacturers that 
supply either the original equipment (OE) market, the replacement parts 
market, or both. For 1995, automotive parts production reached $131 billion, 
according to the latest commerce figures. The U.S. parts industry is 
dominated by 50 large manufacturers that accoimt for the large majority of 
sales. From 1992 to 1995, North American sales by these top 50 suppliers 
increased by almost 50 percent, growing from $68 billion to $101 billion. The 
U.S. has the world's sales leader, GM's Delphi Automotive Systems, with 
1995 global sales of over $26 billion—$10 billion more than its nearest foreign 
competitor. In 1995, U.S. automotive parts industry employment reached 
711,000, its highest level since 1979, according to BEA statistics. Employment 
has grown at an average of 5 percent annually since 1992, when it totaled 
610,000. 

For 1997, the consensus of many industry experts is that new U.S. light 
vehicle sales will stay at about 15 million imits. Many analysts believe that 
the automotive market will remain relatively unchanged for several years. 
With no overall market growth expected by analysts over the next few years, 
local competition among existing players is expected to intensify. The 
anticipated entry of several new foreign suppliers beginning with Korea's 
Daewoo in late 1997 is likely to make their effort even more difficult. 

U.S. motor vehicle production is expected to remain fairly constant for the 
next several years at about 12 million units per year. Table 1 summarizes key 
business tiends and issues shaping IT opportunity in the automotive 
manufacturing industry (automakers and component suppliers) during this 
time frame. 
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Table 1 
Key Trends and Issues—Automotive Manufacturing 

SIC 
Code 
3711/ 
3713/ 
3715/ 
3716 

3714 

Automotive Manufacturing 
Industry Subsegment 
Motor vehicles and car 
bodies; truck and bus bodies; 
truck trailers; motor homes 

Motor vehicle parts and 
accessories 

Business Challenge 

• 
• 

• 

• 

• 
• 
• 

• 

• 
• 
• 
• 

Globalization 
Intelligent transportation 
systems (ITS) 
development/product 
liabilify 

Regulatory compliance 
(environmental/safety) 
Cost reduction 
(development and 
manufacturing) 
Decrease time-to-market 
Market expansion 

r 
Improved customer 
service 

Consolidation and 
restructuring 
Logistics management 
Globalization 

Link with automakers 

Cost reduction, design 
improvements, and 
raising quality levels 

IT Trends 

• 
• 

• 

• 

• 

• 
• 

• 

• 

JIT production methods 

Radar/sensor 
systems/CCTV 

Antitampering 
protection/ on-board 
diagnostics/smart systems 
Intranet 
development/ electronic 
commerce 

Digitization of the 
development process 
CAD/CAM/CAE and VR 
technology investment 
related to design process and 
clinic/research work 
Standardization 

Supply chain 
management/integration 
Regional factory and design 
center linkage 
(data/voice/video networks) 

Investments in 
CAD/CAM/CAE, cost 
control systems, quality-
based processes (QS/9000) 

Source: Dataquest (March 1997) 

Automakers 
Leading U.S. automakers include General Motors Corporation, Chrysler 
Corporation, Ford Company, and Toyota Motor Manufacturing USA. The 
most pressing issues for automakers are in the areas of globahzation, lead 
time and cost reduction, and improvements in quality and supplier Unkages 
as follows: 

• Globalize business—By maximizing the use of design, engineering, and 
manufacturing resources, automakers can increase economies of scale 
and take advantage of nevvly opened markets. To this end, automakers 
are colocating workers either physically or electronically. Global 
telephone, video, and satellite networks are being sought to offer real­
time access to colleagues and data that are resident elsewhere. 

• Lead time and cost reduction—Slashing time-to-market allows 
manufacturers to better respond to market trends and dynamics while 
reducing underljdng costs. Consequently, virtually every aspect of the 
automotive development process is being moved from paper, clay, and 
sheet metal to digital form, requiring extensive investment in advanced 
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Computer-Aided Design/Computer-Aided Manufacturing/Computer-
Aided Engineering (CAD/CAM/CAE) technology. Similarly, extensive 
use of processing power to improve market research and analysis is also 
required, as is increased investment in VR applications for both the 
design process and clinic/research work. Such significant investments in 
technology can reduce time-to-market from five years or longer to as 
little as 18 months. Lastly, the development of internal intranets fulfill a 
critical business role while lowering design and engineering costs, and 
by ensuring that all relevant parties are advised of project modifications, 
such as notifying a suspension engineer when changes are made to tire 
size, which can alter handling performance. 

• Improvements in quality and supplier linkages—Quality is now the cost 
of doing business; the results of increased quality are higher levels of 
customer satisfaction and retention while lowering warranty costs. 
Required technology includes extensive use of quality-oriented tools, 
such as QS 9000, a process that is designed to prevent the initial 
occurrence of defects. Supplier linkages are also a key factor in achieving 
cost reduction and shortened lead times. Manufacturers are reducing the 
number of suppliers, but those that remain in Tier I must assume 
additional design and engineering responsibilities from automotive 
partners. Consequently, suppliers must be well-integrated with the 
automaker's internal IT systems to facilitate a more active role beginning 
with concept development and engineering. 

Component Suppliers 
Leading U.S. automotive component suppliers include Delphi Automotive 
Systems (GM subsidiary), Goodyear Tire & Rubber Company, Tenneco 
Automotive, and Federal-Mogul Corporation. The most pressing issues for 
component suppliers are similar to the automakers they serve in terms of the 
need to globalize business operations; reduce costs, improve designs, raise 
quality; and establish better links. These issues are detailed as follows: 

• Globalize business—Similar to the auto manufacturers, suppliers must 
globalize operations and maximize economies of scale in the process. To 
tins end, regional factories and design centers must be linked by data, 
voice, and video networks 

• Reduce costs, improve designs, and raise quality—Suppliers must meet 
the same basic set of market demands facing customers and the 
automakers. Consequently, suppliers are also increasingly being held 
responsible for compUance failures by sharing costs of recalls and 
warranty repairs. The pressure on margins continues to grow as 
automakers demand annual price cuts on existing contracts, resulting in 
the implementation of CAD/CAM/CAE technologies, improved cost 
control systems, and the apphcation of quality-based processes, such as 
QS9000. 

• Link with automakers—Suppliers are being brought into the design and 
development process, resulting in increased linkage between factories 
and design centers as well as improved access to internal manufacturers' 
systems. Depending on supplier and manufacturer, integration may 
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represent a significant challenge to the supplier if unique hardware and 
software systems are involved for each OEM customer. 

The Massachusetts Institute of Technology and the U.S. Department of 
Commerce recently identified the following "d5marruc changes" at work in 
the U.S. automotive vehicle and parts industry: 

• The automotive business is played out on a worldwide stage. Supply 
chains are long and complex, and there are many important players both 
upstream and downstream of the major manufacturers. Speed and 
flexibility in detecting shifts in market opportunities and reconfiguring 
the supply chains to respond to the opportunities will be the important 
assets. 

• Although private sector companies dominate many aspects of the 
industry in the developed world, goverrrments have historically played, 
and will likely continue to play, major roles in shaping the industiy . 

• Dramatic changes in product and market leadership, technology, 
distribution channels, and geography of production have occurred in the 
past two decades . 

• Sales volume is likely to continue its exponential growth in developing 
covintries, and comparatively flat demand will continue in the developed 
world. 

• Severe competition is likely in every segment of the supply chain, 
driving irmovation in business models and causing continued turbulence 
in the standings of different players. 

• Especially in the developed world, pubUc pressures to make vehicles 
safer and more envirorunent-friendly are unlikely to abate. 

• Cost competition will continue to encourage "world car" concepts that 
spread development efforts over more production units. 

• The economics of development and manufacturing support predictions 
of industry concentration, but the splintering of the distribution chain, 
the geographic dispersion of market demand, and the possible radical 
shifts in technology may encourage disaggregation. 

• The industry will continue as a knowledge-intensive industry, as 
opposed to the more limited activities of cutting, forming, and joining 
metal. 

• Electionics w îll continue to be an important part of the product . 

Dataquest notes that there are several other dynamics under way in the 
automotive market that can be added to this list in relation to overcapacity, 
and they are as follows: 

• Currently, global capacity is in place to produce about 45 million units 
armually (according to Detroit-based Harbour & Associates). By 2002, 
production could reach 65 million units, and although demand is 
expected to increase during that time frame, it is not likely to expand at 
the same pace . 
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• Due to increased overcapacity and cost realities, OEMs will continue to 
seek partnerships and joint ventures arovmd the globe. Recent examples 
of these initiatives include collaboration in minivan production at the 
Ford/VW plant in Portugal and the BMW/Chrysler plan to produce a 
new generation of small engines in Brazil. Key Business and Technology 
Trends 

Dataquest believes the following key trends will significantly impact the use 
of information technology and the composition of IT solutions for providers 
of technology and related external IT services to the automotive 
manufacturing industry. 

Competition 
Business Trends—Consolidation and Restructuring 
Automakers increasingly expect automotive suppliers to provide integrated 
automotive systems rather than individual parts. This has led to individual 
component suppliers to merge or for one large company to acquire a number 
of smaller companies in order to offer complete automotive systems to the 
market. There is a growing risk for suppliers that if they do not offer 
vertically integrated systems, they will be eliminated as top-tier suppliers to 
the automakers. There are currently three tiers to the automotive supply 
cliain: the first tier supplies integrated automotive systems directiy to the 
automakers; the second tier supply the intermediate components to the first-
tier suppliers; and the third tier supplies basic components and materials to 
the second tier. 

In a Speech given by Chrysler vice president of procurement and supply, 
Thomas T. Stallkamp, to the Automotive Supplier Conference & Exhibition 
delivered late last year in Detroit, Mr. Stallkamp cited that during 1996, the 
total price tag for mergers among automotive suppliers was estimated at $10 
billion by industry executives, with the potential of reaching $15 billion in 
1997. Many within the industry also believe that "merger-mania" is only 
Starting to gain momentum in the automotive supplier community. This 
merger momentum could create a number of problems for suppliers. First, 
an automotive supplier could buy the wrong company and find itself with 
plants, product lines, and extra baggage that do not match its objectives. 
Second, a supplier might buy a company for its specialized technology, only 
to watch the technology change or disappear. Finally, a supplier could buy a 
company that is too large and find itself strapped with larger debts and 
fewer options for growth. 

Technology Impact—Standardization of Information Systems 
This trend toward consolidation and the attendant business issues create an 
opportimity for information technology systems to assist in integrating the 
larger automotive supply companies and to integrate the supply chain as a 
whole. Certainly, elimination of redundant technology and coordination of 
existing technology is a priority for these companies. 

Also the entire supply chain, in order to operate more efficiency, requires 
better coordination and elirrdnation of redundancies and outdated 
information technology. The Automotive Industry Action Group (AIAG), a 
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joint business-government body, has estimated that the North American 
automotive industry could save billions of dollars armually and increase its 
competitiveness through cooperative efforts in IT standardization and 
coordination. AIAG noted that communication and interaction throughout 
the supply chain is critical. The group estimated that more than 60 percent of 
the cost of a new vehicle comes from the supply chain. 

Global Supply Chains 
Business Trends—Globalization 
U.S. automakers are expanding rapidly overseas, with increasing emphasis 
on emerging markets such as Asia, Eastern Europe, and Latin America. 
Automakers are expanding overseas in order to take advantage of lower 
costs in labor, raw materials £tnd finished products, and to have a physical 
presence in growing overseas markets for automobiles. First-tier suppliers 
are following the automakers to provide integrated components in a timely 
manner to the automakers' manufacturing plants. Automakers are 
delegating much of the responsibility for meeting fuel efficiency and 
emissions control laws in various countries to the suppliers who 
manufacture those related systems. Vehicle sales and production in the 
United States, Europe, and Japan are expected to be stagnant, while armual 
growth rates in Asia, Eastern Europe, and Latin America are expected to 
increase by double digits, according to findings by the Commerce 
Department's Office of Automotive Affairs in a paper published in February 
of this year on future trends in the auto industry. In China, light vehicle 
production is expected to increase by 25 percent annually through the turn 
of the century. The number of cars and trucks on the road in China will more 
than double over that period—from 3 million to at least 7 million. India is 
another country with tremendous potential. Vehicle production in India is 
expected to grow more than 10 percent annually. 

Technology Impact—Just-in-Time Production 
The automotive industry continues to move toward just-in-time (JIT) 
production methods, where component suppliers establish manufacturing 
facilities close to the vehicle assembly plant and provide components to meet 
the production schedules of the automakers. The business impact is lower 
transportation, logistics, and w^arehousing costs. However, with a global 
supply chain, JIT production becomes an increasingly complex operation. 
While first-tier suppliers are following automakers overseas and setting up 
manufacturing facilities close by, the second- and third-tier suppliers, with 
less capital and greater diversity of customers, are not rushing overseas. This 
disparity is creating logistical problems for the first-tier suppliers, requiring 
a global data and communications network to coordinate production 
schedules and supply lines. The IT industry can assist these suppliers in 
providing greater integration of commvmications networks among the 
various tiers of the supply chain and over wider geographic areas. Improved 
inventory management practices and technology would also benefit these 
suppliers, so that the lower-tier suppliers are able to contribute to, rather 
than become obstacles for, the JIT production method of the first-tier 
suppliers and automakers. 
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Component suppliers are already operating at razor-thin margins, while 
facing pressure to trim costs and margins even further. At the same time, 
suppliers are being told to adopt IT-style production and delivery systems, 
forcing an increasing number of suppliers to build satellite plants adjacent to 
their customers' assembly lines. But as these lines slow down or idle, 
suppliers could be seriously hurt. 

Spurred in part by the issue of overcapacity, manufacturers are looking for 
ways to rationalize capacity, leverage assets, and minimize fixed and other 
costs. They may also see this as a w ây to reduce competition or enter new 
market segments. In some cases, this approach may result in outright 
acquisition, such as Ford Motor Company's takeover of Jaguar cars. More 
often it results in strategic partnerships and joint ventures. Ford, for 
example, has assumed a near-controlling role in the operation of its Japanese 
affiUate, Mazda Motors, which also suggests that it will cooperate on the 
design, development, manufacturing, and timing of future products. Ford 
also has a much more limited partnership with Volkswagen to produce 
mini vans at a plant in Portugal. 

The joint-venture approach is particularly useful to gain entrance to 
emerging markets, such as China or India. In many cases, outside companies 
are not perrrutted to own a controlling interest. In others, the local partner 
serves to facilitate government relationships, among others. These situations 
create a variety of problems and IT issues that include the need to colocate 
worker knowledge and the challenge of breaking down cultural, technical, 
and time barriers. 

Transportation 
Business Trend—Intelligent Transportation Systems 
There is a growing trend to have more elaborate information technology 
systems in automobiles and to have the systems cormected to outside IT 
systems, such as traffic information systems or global positioning systems 
that allow a satellite to traffic a vehicle and give travel directions. Intelligent 
transportation systems (ITS) are new technologies that provide answers to 
the problems of daily commuting. ITS could use existing roads while 
increasing their capacity, reducing toxic emissions and fuel consumption. 
The following are some of the automotive components and systems that 
could be used in the developing ITS area: automatic 911 dialing in the event 
of an accident, reporting vehicle location to police and emergency crews; 
computer screen displays to aid driver when visibility is poor; sensors that 
would keep driver from losing control; sensors to indicate if there was a 
danger of hitting another vehicle or person, with an automatic application of 
brakes as a potential response; remote button to start vehicle from distance; 
automatic pilot; voice activation to operate car; and travel navigation system 
using satellites to find vehicle location and plot the best route. Industiy 
estimates suggest that the market for ITS-related automotive systems could 
reach $656 million by the year 2001, averaging a 31 percent armual growth 
rate. 
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The world's first automated public highway will go into prototype operation 
this August at a 7.6-mile portion of 1-15 north of San Diego. A fleet of 
specially equipped vehicles will be able to use the highway's express lanes 
for hands-free driving. This operation is part of a seven-year, $250 million 
project dubbed the NAHSC, or National Automated Highway System 
Consortium. The consortium is a public/private partnership linking a 
number of government agencies, research labs, and viniversities with 
numerous IT companies, hardware manufacturers, and automakers, 
including GM (a prime partner), Honda, and Toyota. A second-phase effort 
will begin in 2002, and the goal is to begin operation of true public 
automated highways shortly after 2020. 

While this program is under way, additional public and pubfic/private 
programs are in process. Last year the federal government authorized a 
program that will eventually create regional traffic centers in as many as 75 
major American urban markets. These centers will be linked by digital radio 
or Other means to in-car navigation systems. The concept is to allow 
motorists to use on-board navigation systems for real-time routing and 
traffic advisories, including the posting of detours and alternate routes in the 
event of traffic tie-ups. 

Technology Impact—Better IT Components and Coordination with Other IT Sources 
The U.S. goverrunent has identified five ITS segments that would reduce 
traffic congestion: advanced public transportation systems (APTS), advanced 
traffic management systems (ATMS), advanced traveler information systems 
(ATIS), advanced vehicle control systems (AVCS), and commercial vehicle 
operations (CVO). 

In the more consumer-oriented ITS segments, IT companies could f ocus on 
improving system capabilities and user-friendliness. One area of concern for 
manufacturers is product liability. For example, in the ATIS market, a map 
display located on the dashboard could distract the driver and cause an 
accident. Voice-prompted systems would be a safer alternative because there 
are no buttons to push and the driver's eyes will not be averted from the 
road. In the AVCS market, radar and sensor systems can detect pedestiians 
around vehicles and buses. Car companies like BMW have a system that aids 
drivers in parking their car by using a sensor and sound system. Night 
vision and cooperative cruise control are still in the testing stages and 
liability possibilities are still being examined. ATMS collects data on the flow 
of vehicle traffic through sensors and closed circuit television (CCTV). This 
system is used to keep commuters informed of traffic problems and to 
distribute information to set the metering lights during peak traffic flow 
periods. All of these segments have a potential demand for IT product 
applications and innovations. 

The ITS concept is evolving via efforts to develop fully integrated "smart" 
cars and "smart" in-car hardware. For example, next year Mercedes will 
unveil an Adaptive Cruise Control system, which will use radar to monitor 
the position of the car immediately ahead. Speed will be set, as with normal 
cruise, but will automatically adjust to the forward car's speed pattern. 
Several systems have already been developed that are able to initiate caUs for 

CMEC-WW-DP-9708 ©1997 Dataquest July/, 1997 



W Mechanical CAD/CAM/CAE Worldwide 

assistance, including the automatic dialing of 911 in an accident severe 
enough to set off an air bag—GM's OnStar system. OnStar is evolving its 
"smart" capabilities further in the creation of a "concierge" service by which 
motorists/subscribers may call for routing information, flight scheduling, or 
to order floral arrangements. 

Regulatory Requirements 
Business Trend—Environmental Protection and Safety Standards 
Two regulatory areas that greatly affect the automotive industry are 
environmental protection, particularly the Clean Air Act, and various vehicle 
safety standards. The Clean Air Act requires gradual emissions reductions 
for vehicles into the next century. At the end of last year, the Environmental 
Protection Agency (EPA) proposed stricter ozone and particulate matter 
standards, which are expected to require additional expenditure by 
automakers and parts suppliers to meet. These requirements have led to 
technological developments within the automobile to reduce emissions using 
electronic systems and components. Also each state has the responsibility of 
meeting the federal emissions requirements in its own way. California has 
adopted stricter emissions standards than the federal law requires. This has 
led to additional costs and complexity for automakers and suppliers. 

Many safety regulations impact vehicle makers and suppliers, from crash 
Standards to brake testing to air bag deployment rates. In March of this year, 
the National Highway Traffic Safety Administration (NHTSA) issued a final 
rule allowing automakers to reduce the speed at which air bags deploy. The 
ruling came in response to instances where children where killed or 
seriously injured by deploying air bags. The NHTSA proposed a number of 
possible additional changes to address this problem, including allowing 
current owners to have mechanics or dealers discoruiect air bags and 
allowing automakers to include air bag cut-off switches to turn off the air 
bag if small children are present. 

Technology Impact—IT Solution Needed to Regulatory Problems 
In the emissions control area, on-board computers allow a sigrdficant 
reduction in emissions through adjusting the performance of the vehicle's 
systems and monitoring the emissions output. The on-board diagnostics 
systems allow for greater efficiency in vehicle operations and lower 
emissions levels, but the diagnostics systems have created problems for 
replacement parts makers and mechanics. The regulations require that the 
computer systems have antitampering protection to prevent it from being 
circumvented and to protect proprietary information of the automaker. 

However, the replacement parts makers and repair mecharucs complain that 
they are unable to manufacture and service vehicles because they carmot 
access the computer system to build replacement parts that will work 
properly and to repair the vehicles. One area where IT companies could offer 
a solution to this problem would be to design a computer system that 
prevents tampering, yet allows replacement parts makers and mechanics to 
gain appropriate access. Also the recent proposal of stricter EPA air 
Standards has generated opposition among automakers and suppliers 
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because of the additional costs that may result for these companies. A more 
sensitive computer system on-board the vehicle may be able to meet the 
Stricter standards without a significant cost increase for the automotive 
industry. 

On the air bag deployment problem, one solution being discussed by 
automakers and government regulators is the development of "smart air 
bags." These would have sensors that could deterrrdne the speed of the 
accident and the location and size of the passengers and adjust deployment 
speed accordingly. U.S. automakers announced at the beginning of this year 
that they are speeding up their research into "smart air bags" through the 
U.S. Council for Automotive Research. The smart air bags could also 
deactivate if a child is detected in the front passenger seat. NHTSA has 
proposed setting a phase-in schedule for production of "smart air bags" to 
begin in the fall 1998 for 1999 model year automobiles. 

Internet, Intranet, and Electronic Commerce 
Business Trend—Cutting Costs through Electronic Commerce 
Automotive companies are trying to cut costs, improve customer service and 
expand their market through the use of a variety of on-line applications. 
Automaker Chrysler estimates that it is reducing operating costs by more 
than a billion dollars a year using online applications, such as Lotus Notes 
and dial-up lii\ks. By extending its electronic commerce efforts over an 
industr5^wide network, Chrysler expects to double savings over the next 
three years. Earlier efforts to reduce costs by the automaker led to the launch 
of Supplier Cost Reduction Effort (SCORE) 1989 when Chrysler offered its 
suppliers a cut of whatever cost savings they could achieve. SCORE went 
online three years ago; with the second phase of this electronic-commerce 
application, the automaker expects cost savings of $2 billion armually by the 
year 2000. Sirrdlar electronic commerce efforts are also vmder way at GM and 
Ford, as well as major automotive suppliers. 

Technology impact—Intranets and Electronic Commerce 
All automakers and many major parts suppliers have already set up Web 
sites and are actively integrating their information technology systems with 
the Internet. This capability allows automakers to interact with their dealers, 
car buyers, and parts suppliers on a more efficient basis. Also parts suppliers 
are better able to coordinate their order of parts from lower level suppliers 
with the production schedules of their automaker customers. Also, a 
growing number of consumers are researching and purchasing their vehicles 
through the Internet. This type of purchasing will only increase in the future, 
creating a medium/tool for automakers to expand their market presence in 
both domestic and global economies. However, the parts aftermarket area of 
the automotive industry is lagging in electronic commerce development. In 
this area, electronic commerce applications are only now taking hold. 

Market Size and Forecast 
Significant business trends and related issues challenging industry 
executives are driving IT opportunity in automotive manufacturing. To 
position the relative size of this opporturuty. Table 2 offers a top-level U.S. 
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market size and forecast for transportation equipment . TJris size and forecast 
for total IT is extracted from Dataquest's 1996 IT market sizing for all discrete 
manufacturing industries. (Note: This market sizing represents Dataquest's 
preliminary assessment of IT opportunity, as defined by Dataquest, in the 
manufacture of transportation-related equipment.) 

Dataquest's market size and forecast for transportation equipment 
manufacturing includes all industry subsegments within SIC 37: motor 
vehicles and car bodies; truck and bus bodies; motor vehicle parts and 
accessories; truck trailers; motor homes; aircraft; shipbuilding; boatbuilding; 
railroad equipment; motorcycles; guided missiles and space vehicles; tanks; 
and travel trailers. Dataquest estimates that all motor vehicle components of 
SIC 37, including motor vehicles and car bodies, truck and bus bodies, motor 
vehicle parts and accessories, truck trailers, and motor homes) represent 
about 67 percent of total IT opportunity associated w^ith transportation 
equipment manufacturing (SIC 37). 

Although this Perspective targets assessment of market opportunity specific 
to automotive manufacturing, additional insights regarding other 
components of the automotive value chain are discussed in terms of IT 
provider capabilities. These components include distribution (dealers) and 
business services (repair, rental, and leasing services). 

The IT market associated with the transportation equipment manufacturing 
industry represents about 22 percent of the total IT market for all discrete 
manufacturing industries and has a five-year total IT CAGR of slightly over 
9 percent. Across all IT categories, IT Services and IT Telecom reflect the 
most rapid year-to-year growth . These higher-growth areas are driven by 
key business needs rooted in globalization and a strong emphasis on supply-
chain management and integration requiring significant process and systems 
integration, translating at a top level into communications and services 
investments. For comparative purposes, the market sizing for total discrete 
manufacturing and other comparative data is published in Dataquest's 
report. Vertical Market Opportunities: State of the Industries—1996 (PSVM-NA-
MT-9601) (Note: This document is an annual publication of the sjmdicated 
Vertical Market Opporturuties program; Vertical Market Opportunities: State of 
the Industries—1997 is scheduled for release in the fall of 1997.) 

Table 2 
Total U.S. IT Market Size and Forecast 1995 to 2000: Transportation Equipment 
Manufactur ing (SIC 37) (Mill ions of U .S. Dollars) 

IT Hardware 

IT Software 

IT Telecom 

IT Services 

Total IT 

1995 

2,494 

638 

763 

2,789 

6,684 

1996 

2,722 

682 

896 

3,083 

7,383 

1997 

2,916 

720 

1,003 

3,458 

8,097 

1998 

3,143 

773 

1,066 

3,866 

8,847 

1999 

3,371 

798 

1,159 

4,284 

9,612 

2000 

3,646 

824 

1,242 

4,740 

10,452 

5-Year CAGR (%) 
1995-2000) 

7.89 

5.27 

10.25 

11.19 

9.35 
Source: Dataquest (May 1997) 
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IT Providers—A Comparative Overview of Key Players 
Information technology continues to play a strategic role in all segments of 
the automotive industry. Historically, technology has moved North 
American automakers toward standardized computing environments in 
support of integrating functionality across large enterprises, as well as global 
initiatives in product and manufacturing operations. The advancement of 
Internet technologies is a key component of current solutions being offered 
to the automotive industry as automakers seek to establish brand loyalty 
and deepen relationships with consumers (as well as gauge service 
expectations) through the marketing, research, and commerce potential of 
Web sites. Similarly, call center and customer service technologies have 
become a key means of entry into emerging related fields such as roadside 
assistance. IBM's joint development project with Daimler-Benz Research in 
development of a network computing architecture for Mercedes-Benz' next-
generation cars is one example of current IT solution provider activity. All 
major systems (such as engine, lights, climate control, security, navigation, 
and communication) will be able to "talk" to each other via an in-car network. 
FoUow-on development work will seek to pull information from the Internet 
and other commvmications networks. 

EDS has targeted value creation for automotive clients with an emphasis on 
market agility and innovation (for example, the navigation and 
communication option for '97 Cadillacs called OnStar) and the benefits of 
integrated computing and communications infrastiuctures through higher 
levels of customer loyalty via offerings, such as GM Card and customer and 
roadside assistance. Outsourced business processes and supply-chain 
integration/logistics management associated with the automotive industry 
are strong focal areas for the largest IT solution providers and management 
consvdtancies, but are a key component in the development of new 
technology-based offerings among smaller players. Partnerships with 
leading (as well as niche) software players, such as Baan, are supporting a 
growing market opporturuty linked to appUcation architecture for virtual 
enterprise management. Brief demographics and portfolios of IT providers 
offering solutions to the automotive manufacturing industry are provided in 
Table 3 through Table 6. 

Table 3 
Automotive Industry—IT Solution Provider Statistics 

Vendor 

Baan 

EDS 

HP 

IBM 

KPMG 

Silicon Graphics 

1996 Worldwide 
Automotive Revenue 

(Millions of U.S. Dollars) 

NA 

NA 

$2 bilUon-h 

NA 

lOO 

700 

Automotive Headquarters 

Troy, MI 

Piano, TX 

Novi, Wl 

Southfield, Ml 
North America—Detroit, MI 
Europe—United Kingdom 
Asia/Pacific—Melbourne, Australia 

Detroit, MI 

Automotive Headcount 

NA 

NA 

300-t-

NA 

300 

75 
NA = Not available 
Source: Dataquest (May 1997) 
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Table 4 
Automotive Industry—IT Solution Provider Subsegments 

Industry Subsegment 

Light Vehicle 
(Manufacturing) 
Assemblers 
(Manufacturing) 

Origuial Equipment Parts 
(Manufacturing) 
Replacement Parts 
(Manufacturing) 
Dealers (Distribution) 

Repair/Rentals/Leasing 
(Services) 

Baan 

E 

E 

E 

E 

EM 
EM 

EDS 
E 

E 

E 

E 

E 

E 

HP 

E 

E 

E 

E 

E 

EM 

IBM 
E 

E 

E 

E 

E 

E 

KPMG 
E 

E 

E 

E 

E 

E 

Silicon Graphics 
E 

EM 

E 

E 

EM 

EM 

Note: E = Established focus; ElVI = Emerging marl<el 
Source: Dalaquest (May 1997) 

Table 5 
Automotive Industry—Geographic Coverage 

Vendor 

Baan 

EDS 

Hewlett 
Packard 

IBM 

KPMG 

Silicon 
Graphics 

North 
America 

S 
S 

s 

s 

s 
s 

Europe 
S 
LS 
S 

Western: S 
Eastern: LS 
S 
S 

Asia/Pacific 

LS 
LS 
LS 

S 

S 

S 

Latin 
America 

LS 
NA 

LS 

LS 

LS 

LS 

Middle East 

LS 
NA 

NA 

LS 

LS 

NA 

Africa 

LS 

NA 

NA 

LS 

NA 

NA 

NA = No presence or participation in this Industry segment within this geography 
Note: S (Strong) = Local presence in the automotive Industry with over 20 percent of revenue for company in this industry associated with 
the specific geography (Can include predominant use of partners; must oe a major geographic target for this industry); LS (Less strong) = 
Local presence representing under 20 percent of revenue in this industry (May be strategic for future or in high growth phase, but not a 
leading revenue generator) 
Source: Dataquest (May 1997) 

Table 6 
Automotive Industry—Technologies, Business Applications, and Related Partnerships 

Vendor 

Baan 

Key Technologies 

EDI 

Orgware (automotive-specific 
models) 

Software Productsl Application 
Category 

Manta (PDM) 

EDI products from Premenos 
and Sterling 

Alliance Partners 
BDM, Bain 

KPMG 

Ernst & Yoimg 
IBM 

Perot Systems 
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Table 6 (Continued) 
Automotive Industry—^Technologies, 

Vendor 
EDS 

Hewlett-
Packard 

IBM 

KPMG 

Silicon 
Graphics 

Key Technologies 
Internet/new media 

Client/server architecture 

Object technology 

Wireless data exchange 

Human computer interface 

Data warehousing/data mining 

Messaging 

Optical storage 
3-D computer graphics and 
simulation 

Modeling software 
Interprocess communication 
middleware 
Collaborative software 
UNIX servers and workstations 
NT servers and clients 
Printers 

Network computing 
Smart cards 
Embedded systems (architecture 
design for subsystems) 
Internet technologies 
Virtual product modeling 
Concurrent engineering 
ERP 
Electronic commerce 
(Internet/intranet) 
Industrial CAD 

Graphics worlcstations (1); 
Web technology/VRML (2); 
Workstations/computer servers 
Supercomputers (3); 
Graphic supercomputers (4) 

Business Applications, and Related Partnerships 
Software Products/ Application 
Category 
File services 

Message services 
Data management 

Transaction processing 

Midrange transaction processing 

Multimedia 

Automated language and 
currency conversion 

OpenView (Network 
management) 
OpenMail (Messaging) 
HP Domain (Internet 
middleware) 

RISC technology (CATIA 
CADAM) 
Lotus Notes and Domino (Lotus 
technology software server 
allowing use of Internet 
technology) 
Middleware (dealer systems) 

SAP, Baan, Peoplesoft, Oracle, 
and Lawson software products 
Strategic cost management 
(target costing) 
Electronic commerce; 
knowledge management; year 
2000: Red Pepper, 12, 
Manugistics 
CAD: ProE/M.Series/EucUd/ 
Catia/UG/CADDS (1) 
CAID: 3-D Studio/Paint/CDRS; 
Styling SW (1) 
Cosmo Suite/Netscape Nav. (2); 
CAE: Ansys/Hypermesh/ 
Adams (3) 
Large Model Review/Render/ 
Visual Simulation (4) 

Alliance Partners 
None identified 

SAP 
Baan 
SDRC 
Unigraphics 
QAD 
ERP vendors 

ERP: SAP, Baan, 
PeopleSoft, Oracle 
Strategic cost 
management: Decision 
Architects 
Industrial CAD: 
Concentra Corp. 

PTC/SDRC/Matra 
Dassault/EDS/ 
CV(1); 
Alias/Wavefront/PTC 
(1); Cosmo/Netscape 
(2); MSC/Patran/ 
LSDyna/MDI (3); 
ProSolvia/EAI/CAD 
Centre/Dassault (4) 

Source: Dataquest (May 1997) 
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Dataquest Perspective 
Key areas that impact the success or failure of IT solution providers targeting 
the automotive manufacturing industry include the following: 

• Supply chain management: With the increasing movement of U.S. 
automakers overseas, managing the supply chain will become an 
increasingly complex and global operation. Automakers are requiring 
fLrst-tier suppliers to provide complete automotive systems and to build 
manufacturing facilities close to the automakers' assembly plants 
overseas. Yet, second- and third-tier suppliers are remaining in the 
domestic market, creating supply-chain management challenges. These 
suppliers will need assistance from IT providers in coordinating and 
standardizing the various information technology systems they use, and 
in developing databases that link and coordinate various suppliers in the 
chain with each other and with the automakers themselves. 

• Regulatory compliance: Automakers and suppliers face regulatory 
requirements for both envirorunental and vehicle safety. Implementation 
of existing vehicle emissions standards and possible imposition of 
further requirements will necessitate the automotive industiy 
increasingly to use on-board computer systems in vehicles to improve 
engine performance and reduce emissions. These computer systems will 
need to be designed to provide security from tampering while allowing 
access by replacement parts makers and auto mechanics. IT providers 
can assist in computer design and coordination with other systems. 
Information databases will also be helpful. To meet evolving safety 
regulations, IT providers can help in desigrdng systems, such as "smart 
air bags" with sensors, to provide safety while avoiding unintended 
injury. Similar IT solutions could enhance safety and enable automotive 
companies to strengthen crash-worthiness of frames and components, 
while not impeding vehicle performance and appearance, and to enhance 
antilock brake performance and other safety-related components. 

• Consolidation and globalization: "Merger-mania" has been sweeping 
through the automotive supply industry, as companies consolidate and 
restructure to meet automakers demands for integrated component 
systems. This pressure is increasing competition and creating a number 
of problems that require IT solutions. This restructuring, combined with 
the overseas expansion of the larger automotive companies, has created a 
need for these companies to balance the advantages of a centralized 
database and network control with the need to delegate decision-making 
to local subsidiaries through global networking and electronic data 
interchange systems. 

• New versus upgraded systems/packaged off-the-shelf versus custom 
developed applications: Whether automotive firms need new IT systems 
versus upgraded systems, or need off-the-shelf versus custom-developed 
applications depends upon the individual company and where it is 
located on the automotive chain. The major automakers and first-tier 
suppliers already have complex IT systems operating and will most 
likely require nnostly upgrades, unless they need a customized IT 
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solution to a new problem. On the other hand, second- and third-tier 
suppliers and much of the aftermarket lags behind in terms of existing IT 
systems. These companies will need new systems, and in the near term 
will need off-the-shelf applications. However, as companies integrate 
these systems into normal operations, customized IT solutions will 
increasingly be needed. 

• Interoperability: Automotive companies need to integrate their various 
IT systems, both within each company and between companies 
throughout the supply chain. These companies will use different 
software and information networks to accomplish the complex task of 
ordering components, coordinating production schedules, and bringing 
vehicles to market. Also aftermarket companies will need to have 
software and databases that track parts inventories and access the 
needed part on demand. These systems will need to be compatible with 
systems at other outlets of the same company as well as with other levels 
of the distribution chain. Finally, IT systems within the vehicle will need 
to operate with other systems within the vehicle as well as other IT 
systems and networks outside the vehicle, such as mobile 
communication networks. 

• Flexibility and customization: Both the original equipment and 
aftermarket sectors of the automotive market require software and IT 
hardware that are user-friendly and not prohibitively complex. At the 
same time, the IT systems will be required to meet a range of needs, from 
huge multinational corporations, like General Motors, to small and 
medium-size parts suppliers to dealers, aftermarket parts distributors 
and retailers, and local repair shops. This will require customized IT 
solutions and long-term partnerships between the IT providers and the 
various companies in the automotive market, including postsale service 
and troubleshooting. 

• Retraining technical workforce: There are distinct training needs for the 
automotive workforce, depending on whether the employees work in the 
original equipment market or the aftermarket. For the original 
equipment companies, which include automakers and suppliers, IT 
providers will need to work with these companies to enable employees 
to integrate complex data management systems, Internet and intranet 
systems, and other IT solutions into production, ordering, and design 
schedules. For the aftermarket, employees who may be unfamiliar with 
many IT systems will need to be trained on increasingly complex data 
management systems, particularly for the warehousing and distribution 
of aftermarket parts. Automotive mechanics who use these parts to 
repair vehicles will need to be trained in more complex automotive 
systems, such as on-board computer systems and interaction of 
information systems with satellites and other outside sources. 
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Glossary of Automotive Industry Terms 
The following list defines automotive industry terms referenced in this 
report: 

• Automotive Industry Action Group—AIAG is a nonprofit trade 
association of North American vehicle manufacturers and suppliers, 
whose mission is to improve the productivity of the automotive industry 
by providing a forum to foster cooperation and communication between 
trading partners and their suppliers and to improve and reduce variation 
in business processes and practices; address existing and emerging 
common issues and apply new and current technology to increase the 
efficiency of the industry; cooperate and communicate with other 
industry, government, educational, and technical organizations. 

• CAD/CAM/CAE—IT systems that allow design, manufacturing, and 
engineering work to be done on-screen, rather than on paper. 

• Clean Air Act—This 1990 act, amending previous Clean Air legislation, 
imposes much wider restrictions on vehicle emission levels, requires 
tougher inspection procedures in highly polluted areas, and mandates 
the use of gasoline and diesel fuel with pollution reducing additives, 
among many other provisions. 

• Colocate—Manufacturers are physically or electronically colocating 
employees to break down "chirrmeys" or "silos" separating disciplines 
such as design, engineering, and marketing. 

• National Automated Highway System Consortium (NAHSC)—A 
public/private partnership designed to test the concept of hands-free 
driving, and develop infrastructural, hardware, and software standards. 
The seven-year, $250 million program's first major test is in August 1997. 

• National Highway Traffic Safety Agency—Part of the U.S. Department of 
Transportation, NHTSA was established by the Highway Safety Act of 
1970 to carry out safety programs imder the National Traffic and Motor 
Vehicle Safety Act of 1966 and the Highway Safety Act of 1966. NHTSA 
sets and enforces safety performance standards for motor vehicle 
equipment; investigates safety defects in motor vehicles; sets and 
enforces fuel economy standards; promotes the use of safety belts, child 
safety seats, and air bags; investigates odometer fraud; establishes and 
enforces vehicle antitheft regulations; and provides consumer 
information on motor vehicle safety topics. 

• Original Equipment Manufacturer (OEM)—Automaker 

• U.S. Council for Automotive Research (USCAR)—USCAR was formed in 
1992 by the three U.S. automakers General Motors, Ford, and Chrysler. 
The council's main objectives are to monitor current research projects on 
automotive technology and consider new opportunities; coordinate the 
industry's interaction with government researchers in the government-
business joint effort, a Partnership for a New Generation of Vehicles; 
share results of joint projects with member companies; seek and 
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recommend fttnding from public and private sources for joint research 
and development; and provide facilities and administration for research 
consortia. 
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End-User Analysis 

UNIX-Based Mechanical Designers 

Introduction 

Abstract: For mechanical CAD/CAM/CAE vendors to be successful, they must have a 
thorough understanding of their target customer base. This Perspective summarizes the 
results of a recent end-user study focusing on North American designers that use primarily 
UNIX-based mechanical CAD packages. Dataquest examined current user environments, 
spending plans, and user satisfaction with CAD software and vendors. 
By Sharon Tan 

Each year, Dataquest's Mechanical CAD/CAM/CAE Worldwide program 
performs an extensive survey of mechanical designers and reports on their 
shifting priorities, needs, and demands. Dataquest's research of mechanical 
engineers and designers provides an insightful look into their preferences, 
tool and vendor satisfaction, and spending plans. In particular, this 
Perspective highlights the results of a study of North American designers 
that use UNIX-based mechanical CAD packages. Dataquest's market 
statistics show that the mechanical market is driven primarily by UNIX-
based purchases of mechanical CAD packages. In 1996 alone, UNIX-based 
mechanical CAD software revenue comprised nearly 75 percent of the 
market . This survey was designed to gain a keen understanding of this 
group of users who tend to spend more money on CAD systems. For more 
detailed analysis and findings, see Dataquest's document titled UNIX-Based 
Users in Mechanical Design: An End-User Study (CMEC-WW-UW-9701), dated 
June 23,1997. 
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Survey Methodology and Respondent Demographics 
This Study is based on the results of a May 1997 telephone survey in North 
America of 198 managers and professionals deeply involved in the 
mechanical design process. In this survey, respondents needed to meet 
specific criteria (namely, having a UNIX-based mechanical CAD/CAM/CAE 
system in development or in place) to qualify for participation. 

While reading this Perspective, it is important to keep in mind that the 
respondents to this survey identified a UNIX-based mechanical CAD system 
as their primary design system. While there are a number of PC-based users 
out there, this survey was specifically designed to understand the needs of 
the traditional high-end mechanical CAD users. 

Figure 1 illustrates the respondent breakdovvn by industry. The data 
represents a wide cross section of prominent industries in North America. 
The category "Manufacturing NEC" consists of those respondents in discrete 
manufacturing that do not fit into one of the categories in Figure 1. (Most of 
the Manufacturing NEC respondents were in medical manufacturing, 
computers, or consumer electronics; NEC stands for "not elsewhere 
classified.") The category "Others" consists of those respondents in services, 
government, and telecommunications. pLirther analysis in this Perspective 
will be based on those industry classifications. 

Figure 1 
Respondents by Industry 

Electrical and — I 
Electronic \ 
Machinery \ 

(11%) 

/^ Others 
/ \ (13%) 

Automotive > ^ 
(10%) X 

Fabricated l^etal ^ S ^ ^ / 
(11%) ^ < i » ^ 

I^anufacturing \ 
NEC \ 

(21%) \ 

\ Industrial 1 
\ Machinery 9 

\ (20%) M. 

— * \ 
Aerospace 

(14%) 

974231 

Source: Dataquest (June 1997) 
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Designing in 3-D versus 2-D 
For the most part, the UNIX-based mechanical designers in this survey 
design in 3-D. Details by industry are given in Table 1. Aerospace users 
report significantly higher use of 3-D design than other industries; in fact, 85 
percent of these respondents consider 3-D their main form of design and 
tend to use more of the 3-D functionality that is available to them . 

At the other end of the spectrum, slightly more than one-half of those 
designers in fabricated metals consider 3-D their primary design method, 
and this group of users only uses 55 percent of the 3-D functionality 
available in their systems. Surprisingly, only 55 percent of automotive 
respondents stated that their main design method is 3-D. This figure is much 
lower than results from previous end-user surveys. However, as expected, 
the amount of 3-D functionality they use is above the average for all 
respondents. 

Reasons for Staying witli 2-D 
Of those UNIX-based users who do not consider 3-D to be their main form of 
design, Dataquest asked if it would become the main form by 1999. Fifty-
seven percent of these respondents said yes, 37 percent said no, and the 
remainder did not ]<now. Users cited many reasons for not plaruung to 
change to 3-D CAD by 1999. By far, the most corrunonly cited reason was 
that 2-D CAD is enough to meet their needs. All reasons are summarized in 
Figure 2 . Interestingly, despite the proUferation of relatively inexpensive 
(compared to UNIX-based packages) 3-D CAD packages with graphical user 
interfaces and multimedia-based learning tools, there is still the perception 
out there that 3-D CAD Systems are expensive and difficult to learn and use . 

Table 1 
Is 3-D Des ign the Main Method of Design? 

Aerospace 

Automotive 

Electrical and 
Electronic Machinery 

Fabricated Metal 

Industrial Machinery 

Manufacturing NEC 

Others 

All Respondents 

Yes (%) 

85 

55 

71 

55 

65 

76 

77 

70 

No (%) 

15 

45 

29 

45 

35 

24 

23 

30 

Percentage of 3-D 
Functions Used 

73 

71 

60 

55 

62 

66 

70 

66 
Source: Dataquest (June 1997) 
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Figure 2 
Reasons for Not Moving to 3-D Design Methods 

3-D Is Not Used 
in Next Design Step 

(7%) 

3-D Is ivlot Used at Client 
Site or with Suppliers 

(11%) 

3-D Systems Are Difficult 
to Learn and Use 

(16%) 

3-D Design Is Not Compatible 
with Current Design Work 

(16%) 

Others (5%) 

074237 

Note: IMultiple responses allowed 
Source: Oataquest (June 1997) 

UNIX-Based Users: Will They Migrate to Windows NT? 
Nearly every person associated with the mechanical CAD/CAM/CAE 
market has spent hours trying to find, predict, or invent the answer to this 
question: When will the high-end, UNIX-based mechanical designers move 
to NT? At last, Dataquest has some North American end-user data 
supporting the statement that actual movement of UNIX-based CAD users 
to NT-based CAD systems wiU occur, but not overnight. Instead, it will 
happen in a slower, more predictable fashion. 

Dataquest asked users what their main CAD operating system will be in 
1999 and in 2001. UNIX will indeed cede some CAD groimd to Windows 
NT. Over the next two years, 18 percent of UNIX-based users plan to move 
to the Windows NT operating system, and by the end of 2001, 28 percent 
expect NT to be their primary CAD operating system. Further, 6 percent of 
respondents are unsure what their main CAD operating system will be in 
1999, with that number growing to 12 percent in 2001. Previous end-user 
surveys have shown that users tend to be more optimistic about change than 
what is bom out in reality. Dataquest expects the actual movement to NT to 
be slower than the numbers cited above. 

The overall numbers do not portray the whole picture. It appears as though 
each industry wiU adopt the NT operating system at very different rates. 
Figiu-e 3 illustrates some of these industry-level differences. 
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Figure 3 
Adoption of NT by Industry 

pe rcent with UNIX as Main Operat ing Sys tem 

90 

Percen t with NT as Main Operating System 

35 

Aerospace Autonnotive Electrical and Fabricated Industrial Manufacturing Others All 
Electronic Metal IVIachinery NEC Respondents 
Machinery 

UNIX in 1999 UNIX in 2001 NT in 1999 NT in 2001 

974245 

Note: Numbers will not add to 100 percent because responses to operating systems other than UNIX and Windows NT are not depicted. 
Source: Dataquest (June 1997) 

If the user community has its wishes, NT will make its greatest gains in 
electrical and electronic machinery and aerospace, but UNIX will also lose 
the least amount of groxind in aerospace and in the "Others" category. These 
results are a change from previous surveys, where aerospace respondents 
were expecting to see less adoption of NT than seen here. This comes as a 
surprise, as aerospace sites tend to be larger sites that are well-entrenched in 
UNIX and have the expertise and resources to maintain a UNIX-based 
system. Also, the aerospace industry relies heavily on applications for which 
vendors have not yet aruiounced a full-fledged NT solution. Automotive 
users appear more guarded about their transition to NT. The automotive 
industry also relies heavily on applications for which their "choice" vendors 
have not yet announced complete NT-based CAD/CAM/CAE solutions. 

What Is Driving the NT Decision? 
Dataquest aslced respondents about their reasons for and against moving to 
the NT operating system for their mechanical design work. The two top 
reasons to move to NT were NT-based CAD software functionaUty and the 
prospect of reduced hardware costs. Indeed, NT-based CAD functionality 
has come a long way in the past few years. Just last year, UNIX-based users 
did not cite NT CAD functionahty as a reason motivating their switch to NT. 
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Also, hardware vendors should take note: A previous survey also found the 
prospect of reduced hardware costs to be a top reason to move to NT-based 
CAD among current UNIX users. 

Dataquest also investigated the reasons users did not expect to adopt NT as 
their primary operating system. Here, the top reasons were satisfaction with 
current UNIX operating system, followed by the functionality of NT-based 
applications—specifically, the ability of such applications to handle large or 
complex designs. The costs associated with purchasing new NT-compatible 
hardware or software were also top issues. Legacy data issues continue to 
rank low among the areas of concern against moving to NT. Mechanical 
CAD/CAM/CAE software vendors with a substantial installed base of 
UNIX licenses should look to maintaining a technological edge on NT-based 
CAD applications as well as keeping current users satisfied. 

Is CAD/CAM/CAE Technology Helping to Meet Business Goals? 
Many factors can affect whether a company or business in discrete 
manufacturing succeeds or fails, and CAD/CAM/CAE technology is just 
one of them. While CAD technology has promised many things to many 
people, Dataquest decided to investigate just what users think about how 
well CAD technology is deployed in a company. The idea is that those 
companies who have had more success in deploying CAD technology are 
better able to make the connection between CAD investment (dollars spent) 
and meeting business objectives (profits returned). 

Dataquest asked respondents to what level they agree or disagree with a 
series of general statements concerning CAD/CAM/CAE, its role in the 
company, and its benefits—^not just to engineering design, but to the 
company's overall business processes. 

Overall, respondents in this survey are fairly happy with their 
CAD/CAM/CAE systems with respect to their company's business goals. In 
particular. Figure 4 shows results from this year's UNIX-based group of 
respondents in comparison to last year's mixed group (UNIX- and PC-
based) survey respondents—the ratings are nearly identical. The one notable 
difference was that UNIX-based users felt less strongly about the statement 
that, "Information networks are strong in my organization." Dataquest has 
always felt that those companies with strong information networks are better 
able to adopt new technologies and respond to change. 

Most respondents strongly agreed that CAD/CAM/CAE has helped their 
companies solve more complex design problems. The widest range of 
responses was seen when users responded to the statements 
"CAD/CAM/CAE has been oversold by vendors," and, ""Engineering 
management thoroughly understands benefits of design software." 
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Figure 4 
CAD Perceptions, Weighted Average of Responses 
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Source: Dataquest (June 1997) 

Mechanical CAD/CAM/CAE Applications—What Users Think 
Dataquest asked designers to rate their mechanical CAD/CAM/CAE 
applications w îth respect to iniportance and satisfaction on a scale of 1 (not 
important or not satisfied) to 5 (very important or very satisfied) on a range 
of functionality issues. Figure 5 provides a visual interpretation of these user 
importance and satisfaction ratings. The most important characteristic 
according to user rankings—component design—is plotted on a l-to-5 scale 
at the top of the chart, and the other applications (for example, detailing and 
assembly design), are plotted in a counterclockv^ise manner about the axes 
in order of decreasing importance. The satisfaction rating for each 
appUcation is mapped along the same axes as its corresponding importance 
rating. The gap, or difference, betw^een the importance and satisfaction 
ratings for each appUcation is indicated in Figure 5 by gray shading, 
exposing the areas that need vendor attention and improvements. In an ideal 
situation, importance and satisfaction ratings would be equal, and no gray 
area would appear in Figure 5 because the two circles would coincide. 
However, when the two circles do not coincide at every point, users are not 
as happy as they could be. 

While most of the gaps in Figure 5 are not large, there are clearly some 
immet needs out there. Once again, the importance of data translation 
software to designers and engineers becomes apparent. It was ranked high 
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Figure 5 
Importance/Satisfaction Gap Analysis of Mechanical Applications 
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Note: Ratings on a scale of 1 to 5 (1 = not Important/not satisfied, 5 = 
Source: Dataquest (June 1997) 

very important/very satisfied) 

in importance by survey respondents, but this same group of people is very 
unsatisfied with the translation products they use. Data translation is one 
area that has alv^ays demanded attention from users, and these UNIX-based 
users are more unsatisfied with their translators than t5q3ically seen. The 
high importance ranking given to detailing underscores the importance in 
mechanical design of this very basic application. In comparison to other 
applications, the gap here is not large. Software vendors could better spend 
their efforts focusing on other user-perceived problems, as shown later in 
this Perspective. 

Design-Related Tools and Technologies—What Users Want 
Getting a product to market is not just about CAD software and design— ît is 
also about how CAD and related technologies are used together. A host of 
tools and technologies are on the market today—such as photo-reahstic 
imaging and 3-D graphics cards—that are targeted at maidng the lives of 
designers easier. 

Dataquest asked users to rate several CAD-related tools and technologies 
with respect to importance and satisfaction on a scale of 1 (not 
important/not satisfied) to 5 (very important/very satisfied). The results are 
showm in Figure 6. Clearly, these UNIX-based designers and engineers want 
a lot of performance from their CAD solutions - tight integration among 
modules, good graphics, and design optimization capabilities. 
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Figure 6 
ImportancefSatisfaction Gap Analysis of CAD-Related Technologies 
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Note: Ratings on a scale of 1 to 5 (1 = not important/not satisfieIJ, 5 = very Important/very satisfieij) 
Source: Dataquest (June 1997) 

Better 3-D graphics is one area that UNIX-based workntation vendors tout 
over their PC-based and NT-based competitors. And, as this survey shovvs, 
graphics is ranked high in importance to these UNIX-based designers and 
engineers. (Surprisingly, hov^ever, photo-realistic imaging is of less 
importance, and users are satisfied with their imaging solutions.) As 
companies take on more complex design problems and become more 
entrenched in 3-D design, it is natural that graphics become more of an 
important factor influencing purchasing decisions. The same is true for 
design optimization capabilities—as users begin to use more analysis and 
CAE tools in conjunction with CAD tools, the importance of optimization 
will rise. 

To no one's surprise, integration of CAD with both CAM and CAE ranked 
high in importance and also showed large importance-satisfaction gaps. The 
user-perceived dissatisfaction with CAD to CAM and CAD to CAE 
integration is consistent with earlier data concerning exchange and 
translation. 

Cliaracterizing tiie ideai Software Soiution and CAD Vendor 
Dataquest created a "wish list" of items and asked users to rate the 
importance and satisfaction of the 10 characteristics centered around 
software performance and vendor satisfaction. It is with this wish Ust that 
the real dissatisfaction with CAD/CAM/CAE solutions among end users 
becomes apparent. Nearly every item on the list was ranked with an 

CMEC-WW-DP-9706 ©1997 Dataquest June 30,1997 



10 Mechanical CAD/CAM/CAE Worldwide 

importance rating of 4.0 or higher (see Figure 7). All of the issues on the wish 
list factor into a company's decision to purchase mechanical 
CAD/CAM/CAE tools, and vendors could choose to address any one of 
these issues, as all of the gaps are large. 

Topping the list in importance was the: request for software that is bug free 
and stable. The gap here is quite large, and the impojrtance rating is one of 
the highest in recent years of surveying CAD users. Software stability has 
always been an issue with the mechanical design community and can 
sometimes be an impediment to the adoption of new technologies and 
methodologies. It also comes as no surprise that the importance-satisfaction 
gap for vendor service and support is similarly large. 

Software that is easy to learn and use is also important to the design 
commimity. Engineers are always facing time-to-market pressures, and they 
have little time to spend learning new tools or applications or going to 
training. Only recently have UNIX-based CAD vendors begun to concentrate 
on ease-of-use issues in earnest. These vendors should take their cues from 
some of the newer, midrange packages arriving on the market today with 
intuitive interfaces and robust learning tools. 

Of all the items on the wish list, the ones with the smallest gaps are ease of 
customization and advanced features and functionality. While these 
technology-driven issues are important, there are clearly other areas in 
which a vendor can excel to become a commanding player in the mechanical 
design market. 

Figure 7 
Importance/Satisfaction Gap Analysis of an Ideal C A D Solut ion 
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Source: Dataquest (June 1997) 
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Opportunities for Vendors 
This survey reveals that despite CAD/CAM/CAE technology's maturity, 
there are still unmet needs within the North American UNIX-based 
mechanical design community. Several opportunities exist for vendors to 
market a better solution addressing not just design issues, but solutions that 
enable users to solve more complex and broader problems than they can 
today. Issues for the vendor community to consider include: 

• Mechanical CAD/CAM/CAE is a mature technology, with UNIX-based 
users having several years of experience. In some industries, mechanical 
CAD technology is now facing the prospect of saturation and growth by 
replacement seats instead of new sales. 

• Unhke PC-based mechanical designers, use of both computer-aided 
manufacturing(CAM) and computer-aided analysis (CAE) tools is Iiigh 
among UNIX-based respondents, which points to a need for seairdess 
integration among CAD, CAM, and CAE. 

• According to respondents, UNIX will indeed cede some ground to 
Windows NT in CAD. Actual movement of UNIX-based CAD users to 
NT-based CAD systems will occur, but not at lightning speed. Instead, it 
will happen in a gradual, more predictable fashion. 

• Despite the maturity of the technology, users are still not completely 
satisfied with their mechanical CAD/CAM/CAE solutions. Satisfaction 
ratings are still less than importance ratings for all basic 
CAD/CAM/CAE software functionaUty, such as detailing and assembly 
design capabihties. 

• Similarly, mechanical designers are not completely satisfied with their 
CAD vendors' service and software performance. Software stabiHty still 
ranks as a top concern for UNIX-based designers, as does vendor service 
and support . 
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Dataquest Predicts 

Windows NT and Mechanical CAD—The Field Is Wide Open 
Abstract: Windows NT-based mechanical CAD/CAM/CAE applications became more widely 
available in 1995. In this newsletter, we revisit the continuing NT versus UNIX versus 
DOS/Windows debate. We examine the status of Windows NT in the mechanical 
CAD/CAM/CAE market and predict how market forces will affect the adoption of the 
Windows NT operating system in the mechanical design world. 
By Sharon Tan 

Dataquest Predicts 

In 1994, Windows NT barely scratched the surface of the mechanical 
CAD/CAM/CAE market. The year 1995 marked the begiiming of a number 
of NT-based CAD software products targeted at mechanical design. NT-
based CAD solutions are beginning to make inroads into the mechanical 
design arena, and the field is still wide open for all vendors. Dataquest 
predicts that Windows NT will continue to lay down a strong foundation at 
the low end and the nudrange mechanical CAD markets. Its impact on the 
high end will be seen, but it will not be significant until 1998. 

NT CAD Market Today 

The market for Windows NT-based mechanical CAD software solutions 
reached about $100 million in 1995, representing 3.3 percent of the $2,989 
million worldwide mechanical CAD/CAM/CAE software market. The NT 
platform showed substantial growth, up about 125 percent from 1994 
mechanical CAD software sales. Leading the pack on the NT platform was 
Parametric Technology, with about $51 million of revenue attributed to sales 
on the NT platform, with Hewlett-Packard and Matra Datavision rounding 
out the top three (see Figure 1). 
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Figure 1 
1995 Windows NT Market Share 
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Source: Dataquest (April 1996) 

Outside of the mechanical CAD/CAM/CAE market, adoption of Windows 
NT-based CAD software appears to be varying greatly by application. 
Overall, NT-based software sales made up 5.6 percent of the worldwide 
CAD/CAM/CAE/AEC and GIS markets in 1995. Both the 
architecture/engineering/construction and geographic information systems 
had greater NT sales than any other CAD application that Dataquest tracks 
(see Table 1). 

Table 1 
Windows NT Sales in CAD/CAM/CAE/AEC and GIS for 1995 

Application 

Mechanical CAD/CAM/CAE 

Architecture/Engineering/Construction 

Electronic Design Automation 

Geographic Information Systems 

All Applications 

Percentage of Windows 
NT-Based Software Sales 

in 1994 
1.7 
4.2 

0.4 

3.5 
2.1 

Percentage of Windows 
NT-Based Software 

Sales in 1995 
3.3 

12.3 

1.6 

13.3 

5.6 
Source: Dataquest (April 1996) 
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Vendor Offerings 

NT-based offerings became available from the vendor community beginrung 
in 1994. NT-based solutions run the gamut of mechanical CAD/CAM/CAE 
systems, developed from high-end, UNIX-based systems (for example, 
Pro/ENGINEER) to low-end, PC-based packages (for example, CADKEY), 
and everything in between. A number of analysis, numerical control, and 
product data management vendors have novv ported their products to the 
NT platform. To date, the leading mechanical CAD vendors have offered 
their full CAD suite, a subset of it, or a future architecture on the NT 
platform (see Table 2). It is important to note that the entries in Table 2 are 
not meant to represent all of the available NT-based mechanical CAD 
solutions. 

With a few exceptions, vendors have not changed pricing for NT-based 
applications. For instance. Parametric Technology's Pro/ENGINEER has the 
same list price for both the UNIX version and the NT version. Similarly, 
Autodesk's AutoCAD has the same list price for both the DOS/Windows 
versions and the NT version. 

Because CAD applications on Windows 95 did not hit the market until late 
1995, we have not listed any of these vendors or products in Table 2. 

Table 2 
Windows NT Offerings by Select Mechanical CAD Vendors 

Vendor 

IBM 

Parametric Technology 
Autodesk 

EDS Unigraphics 

Computervision 
MICROCADAM 

SDRC 
MacNeal-Schwendler 

Matra Datavision 

Hewlett-Packard 

Intergraph 

ANSYS 
Cimatron 

Adra 

Bentlev 

Product 

CATIA/CADAM Drafting 

Pro/ENGINEER 
AutoCAD, Mechanical Desktop 

Unigraphics 

Pelorus 

MICRO CADAM 
I-DEAS Master Series 

NASTRAN 

Prelude, CAS.CADE 

MEIO 

Solid Edge 

ANSYS 
Cimatron 90 

Cadra 

MicroStation 
Note: The products and vendors shown do not represent all available NT-based applications for mechanical 
CAD/CAM/CAE. 
Source: Dataquest (April 1996) 
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Where Is the Growth Coming From? 

Much of the debate about the impact of Windows NT in the CAD world has 
centered around whether the growth of NT will occur at the expense of 
UNIX-based CAD applications or at the expense of Windows/DOS-based 
applications. The jury is still out on this issue. One thought that has drawn 
much vendor interest is the emerging "midrange" market, which is oblivious 
to the UNIX/Windows/DOS/NT debate. Both traditional UNIX vendors 
and Windows/DOS vendors are attacking this market. Midrange CAD is 
addressing the needs of users that go beyond drafting but do not extend into 
the traditional, high-end, fully functional, and completely integrated 
CAD/CAM/CAE suite. Considering the vendors and applications ported to 
NT today, it is this midrange market that is probably the most viable one for 
the NT platform, at least in the near term. 

Again, it is too early to tell exactly where the impact of NT will be felt. One 
perspective is to look at how CAD revenue generated by various operating 
systems has grown or shrunk over the past five years (see Table 3). In 1995, 
while NT-based mechanical CAD/CAM/CAE sales grew 125 percent, 
UNIX-based sales remained fairly stable, and Windows/DOS-based sales 
dropped, albeit slightly, from 1994 levels. 

From an industry perspective, sales of NT-based solutions are coming from 
industries other than aerospace and automotive. Dataquest does not expect 
this trend to change drastically over the next year, as these two industries 
comprise large, UNIX-entrenched users whose CAD requirements continue 
to be addressed by some of the larger market players such as IBM and 
Computervision, both of whom do not have a full suite of CAD/CAM/CAE 
software available on the NT platform today. 

Table 3 
Mechanical CAD/CAM/CAE Software Revenue by Operating 
System (Percentage) 

UNIX 

Windows/DOS 

Windows NT 

Host 

All Operating 
Systems 

1991 

63.3 

19.7 

NA 

17.0 

100.0 

1992 

67.2 

20.9 

NA 

11.9 

100.0 

1993 

70.0 

19.8 

0.1 

10.1 

100.0 

1994 

73.6 

19.2 

1.7 

5.5 

100.0 

1995 

74.5 

18.3 

3.3 

3.9 

100.0 

NA = Not available 
Source: Dataquest (April 1996) 

Growth of NT in the UNIX Installed Base 

For the next few years, the road for NT traveling down the UNIX path will 
not be smooth, simply because the mechanical design market is dominated 
by a handful of traditional UNIX-based vendors with large installed bases. 
The No. 1 mechanical CAD software vendor today is IBM, with nearly 13 
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percent market share. The full CATIA mechanical CAD/CAM/CAE suite 
has not been ported to NT; only the CAD AM drafting package has been. 
Similarly, the No. 4 and No. 5 vendors are traditional UNIX players EDS 
Unigraphics, which has only just released its NT solution, and 
Computervision, which derives much of its revenue from software that is 
not (and probably will not be) ported to NT. These three players represented 
25 percent of mechanical CAD/CAM/CAE sales in 1995. We do not expect 
these users to transition quickly over to NT-based solutions for CAD. 

Different Regions, Different Adoption Rates 

Dataquest forecasts that by the year 2000, NT-based sales will make up 
about 18 percent of the mechanical CAD/CAM/CAE market. We expect 
adoption rates of NT-based mechanical CAD solutions to vary around the 
world, as different market forces affect each region. Of particular interest are 
Europe and Japan. 

Europe 
The prognosis for NT-based mechanical CAD solutions in Europe looks 
optimistic, particularly from the end-user viewpoint. In 1995, NT-based sales 
made up about 1.9 percent of the European mechanical CAD/CAM/CAE 
market. According to a recent Dataquest end-user survey, the European 
mechanical design community appears ready to embrace Windows NT, 
driven by the hope that CAD software running on NT will be cheaper, faster, 
and easier to use. In the study, we asked users which operating system they 
believe will be their dominant operating system in 1997 and in 1999. The 
results are shown in Figure 2. Full results of the survey are available in the 
Dataquest document, CAD/CAM/CAE Technology Today and Tomorrow—A 
User's Perspective (CMEC-WW-UW-9501, published February 5,1996). 

According to our suirvey results, end users are sa5ang that DOS and 
Windows operating systems will shrii^k from 25 percent in 1995 to 3 percent 
by 1999. UNIX will lose some ground as well, going from 73 percent to 63 
percent, and Windows NT/Windows 95 will gain a secure foothold in the 
mechanical CAD world, according to end users, growing from 2 percent to 
34 percent by 1999. 

The overall numbers do not give the whole picture, however. From a 
country perspective, end users in France, Spain, and the United Kingdom all 
plan to move to NT at the expense of all current operating systems. 
However, in the cases of Germany and Italy, end users in these countries 
show that they will be holding onto their installed UNIX sites (see Figure 3). 
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Figure 2 

Operating Systems of the Future, European End-User Viewpoint 

Source: Dataquest (April 1996) 

Figure 3 

Adoption Of Windows NT by Country, European End-User Viewpoint 

Percentage of Sites 
with NT as Main 
Operating 
System 

Germany France United Kingdom 
f 1995 

Source: Dataquest (April 1996) 

999 

960817 
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Japan 
Particularly in Japan, the market for NT-based CAD sales is wide open. Of 
all mechanical CAD/CAM/CAE users, the Japanese market shows the most 
compelling reasons to move to NT the fastest: 

Economic concerns in Japan have forced some companies to reconsider 
the amount of money spent on CAD/CAM/CAE technology. End users 
at these companies are looking to turn away from the traditional 
proprietary CAD system to a commercially available one. Further 
compounding the situation is that many of their CAD systems are host-
based. Over the next few years, Dataquest expects these users to be the 
main consumers of NT-based sales in Japan. 

The Japanese mechanical CAD/CAM/CAE market is heavily drafting-
oriented. Many of the low-end or midrange NT packages are ideally 
suited to transition these 2-D users to solid modeling. 

There is no one single vendor with a significant lead in the NT market in 
Japan today. The top three contenders for NT-based mechanical CAD 
sales in Japan in 1995 were Parametric Technology, Omron, and 
MICROCADAM, with all companies reporting about the same amount 
of revenue. 

The Prognosis for NT 

The NT operating system has staked a claim in the mechanical 
CAD/CAM/CAE market, and we expect it to continue to grow at a rapid 
pace over the next five years as more applications become available that 
address the entire mechanical design process, from design to manufacturing. 
Its growth will be affected by a number of different variables, including 
application availability, CAD penetration in industries other than aerospace 
and automotive, cost-effective solutions (particularly for UNIX users who 
must switch both hardware and software), and development of a 
distribution channel to handle the midrange market. 

Where Are the Opportunities for Vendors? 
Many opportunities exist for software vendors looking to get a piece of the 
NT-based mechanical CAD/CAM/CAE market. Opportunities that vendors 
should consider include: 

• Different regions of the world will adopt NT at different rates. Users in 
Japan are in a unique predicament of needing to move from proprietary 
systems to commercial ones, looking to reduce CAD costs, and ready to 
move from 2-D drafting to 3-D and solid modeling. 

• Some industries will be easier to penetrate than others. The aerospace 
and automotive industries today consist of large UNIX-installed bases, 
and this is not expected to change in the near future. 

• In order for NT solutions to be truly useful to the end user, they must 
cover the entire design and manufacturing processes, including analysis, 
design, drafting, and manufacturing. The end user today has a limited 
number of applications from which to choose. 
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The NT market is still in its infancy, and the field is vvide open for any 
vendor who can address the needs of the end user with softw^are that is 
inexpensive, bug-free, and easy to use. 
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Market Analysis 

CAD Market Leadership: In the Wallet and at the Bank 
Abstract: The CAD market has evolved from a turnkey market sold by a direct salesforce to 
a rich collection of channel and packaging schemes worldwide, punctuated by Autodesk's 
gradual rise to the top, based solely on indirect sales through dealers. Comparing revenue 
between one company that sells primarily direct (at retail prices) with another that sells 
primarily through resellers (at wholesale prices) distorts the picture, both in terms of 
market share and in terms of assessing the true market opportunity. Dataquest's CAD group 
has recently solved this problem. This article explains the changes to our CAD reporting, 
and evaluates top players from our new perspective. 
By Kathryn Hale and Sharon Tan 

New Market Views 
Autodesk and IBM are widely recogrdzed as leaders in the CAD market, and 
yet their positions are often contested, primarily caused by the different 
distribution channels used by the two companies, and their sources of 
revenue. We recently introduced expanded coverage by channel in CAD to 
help clarify the confusion caused by the extensive use of complex 
distribution channels throughout the world. We believe we have developed 
a data architecture that accurately reflects the revenue flow from the user's 
wallet, through resellers, and to the vendor's bank. 

Understanding tlie New Definitions 
Traditionally, Dataquest has reported factoiy revenue (that is, the money a 
vendor puts in the bank), and does not report end-user spending (the money 
that leaves the user's wallet). This approach works well in markets where 
Dataoiuest 
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either direct or indirect sales are the norm. However, it is not possible to 
fairly compare vendors using one metric in markets where both direct and 
indirect sales are used. For example, IBM primarily sells through a direct 
salesforce, while Autodesk tjrpically sells through resellers in other 
countries. To accurately represent the market, it is necessary to be able to 
report software revenue as it accrues in the following ways: 

• Directly through a company salesforce 

• Indirectly from sales to dealers and other resellers 

• As total software product revenue (the sum of direct and indirect sales 
for products the company owns) 

• As revenue earned as a reseller of another company's products (for 
example, Intergraph's resale of Microstation product) 

• As revenue earned supplying OEM software products that are sold 
under another name by a separate company (for example, AutoCAD's 
OEM version) 

• As company software revenue, or revenue a vendor puts in the bank (the 
sum of direct, indirect, reseller, and OEM revenue) 

• As dealer revenue (revenue earned by a vendor's dealers for selling the 
product) 

• As user software spending—the total amount actually spent by end users 
(which is the sum of direct and dealer revenue) 

Figure 1 shows how we account for all these elements while not counting 
revenue twice. We will continue to report market size and market share 
based on company software revenue. However, total market size is the sum 
of direct and indirect revenue, and a company's individual market share is 
based on the sum of direct, indirect, OEM, and reseller revenue. This means 
that the sum of market shares will be somewhat more than 100 percent. We 
are also now able to report market share data based on any of the metrics 
listed in the previously listed bulleted items. 

The same methodology is used to calculate end-user spending—the only 
difference is that, instead of using indirect revenue, we use dealer revenue. 
Dealer revenue is based on a multiplier of indirect revenue. Calculation of 
these multipliers will vary by vendor, by region, and by platform. Thus, 
market size from an end-user perspective is the sum of direct and dealer 
revenue. A company's individual end-user market share is based on the sum 
of direct, dealer, OEM, and reseller revenue. Again, the sum of the end-user 
market shares will be greater than 100 percent 

Advantages to this approach include the following: 

• We do not double-count any total market opportunity, and we will 
continue to avoid overstating the actual revenue available, which will 
help our clients make the most reasonable investments. 

• The high level of activity of vendors who are active in multiple channels 
will show up in market share tables, again without double-counting total 
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Figure 1 
CAD Software Market by Channel, 1995 (Millions of Dollars) 

Factory Revenue 

Direct Software 

Revenue: $4,306 Million 

Indirect Software 
Revenue: $2,042 Million 

Direct Software 
Revenue: $4,306 Million 

Indirect Software 
Revenue: $2,042 Million 

OEM Software 
Revenue: $298 Million 

Reseller Software 
Revenue: $617 Million 

Summed in Software 
Factory Revenue 
Market Size 

MarI^et Size 
Total = $6,346 MiIIIon 

Reported in Software 
Factory Revenue 
Market Share 

Market Size 
Total = $6,346 Million 

End-User Spending 

Direct Software 
Revenue: $4,306 Million 

Dealer Software 
Revenue: $4,474 Million 

Direct Software 

Revenue: $4,306 Million 

Dealer Software 
Revenue: $4,474 Million 

OEM Software 

Revenue: $298 Million 

Reseller Software 
Revenue: $617 Million 

Summed in End-User 
Spending Market Size 

Market Size 
Total = $8,779 Million 

Reported in End-User 
Spending Market Share 

Market Size 
Total = $8,779 Million 

365255 

Source: Dataquest (July 1996) 

revenue. For example, it is now possible to understand the status of such 
complex issues as Dassault vis-a-vis IBM, and Bentley Systems vis-a-vis 
Intergraph. We can report Bentley's factory software revenue, Bentley's 
total end-user spending (some of which wUl be sold by Intergraph), 
Intergraph's sales from Intergraph products, Intergraph reseller sales 
from Bentley products, and sales made by Intergraph's own dealers. In 
general, this model will allow us to better detail market contributions by 
companies with complex business models, such as Fujitsu, IBM, and 
Intergraph. 

In Dataquest's ongoing tests of alternate reporting schemes, tables that 
report only vendor revenue (that is, tables where individual vendor 
revenue always sums to the total market) produce significantly 
misleading results in a number of important cases. On the other hand, 
tables that add all revenue reported into the market total produce results 
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that mislead vendors about the actual revenue opportunity. We have 
found that tables which include all vendor activity while not double-
counting the market actually produce the closest to what we believe is a 
true depiction of the market. 

Who's the Market Leader? 
Table 1 and Figure 2 outline the market position in software for top CAD 
companies according to Dataquest's new metrics. For 1995, Autodesk has the 
largest company revenue for its own products ($511.3 million software 
product revenue), while IBM has more revenue in the bank ($527.6 million 
company software revenue) for all CAD/CAM/CAE/GIS software revenue 
it sells, including its own products in EDA, AEC and CIS, CATIA software, 
which it sells exclusively ($467.6 million total), and MicroCADAM software, 
which it resells ($60 million). However, Autodesk sells almost entirely 
through the company's much-envied international reseller network. 

So, in the end, users spend dramatically more for Autodesk CAD products 
than for any another company's offerings—$1,086.9 million (see Figure 2). 
Littie wonder, then, that Autodesk so dominates user perception, yet IBM 
can claim to bank the most CAD revenue as a single company. Both 
companies are justified in claiming market leadership. It is, however, most 
fair to characterize Autodesk as clearly the No. 1 CAD vendor. Users speak 
with their wallets, and here Autodesk is the overwhelming favorite. 

Equally important, IBM is primarily a packager of a variety of CAD 
solutions. As a special case in our database, IBM receives "direct revenue" 
credit for selling Dassault's CATIA (rather than reseller revenue) because, as 
the sole reseller, IBM essentially obscures the Dassault identity and 
effectively puts its owrr label on the product as the original equipment 
manufacturer. Also, in the case where IBM itself sells MicroCADAM 
software (a company 50 percent owned by IBM), it will receive "reseller" 
revenue—but IBM gets no revenue credit on software revenue tables for the 
MicroCADAM revenue sold by others. 

Should the day ever come that Dassault elects to allow other companies to 
sell its products, IBM's position would dramatically change, partly because 
we would characterize IBM as a reseller, and credit Dassault as the primary 
vendor (instead of the OEM supplier). There is no corresponding single-
stroke opportunity for a dramatic downward shift for Autodesk. 

Tables 2,3, and 4 also highlight the difference in market share accoxmting 
methods. Under our measurement of market share by company software 
revenue, IBM is the No. 1 player, closely followed by Autodesk, and with 
Intergraph, Parametric Technology, and Cadence rounding out the top five. 
In contrast, under our new measurement of market share by user software 
spending, Autodesk jumps up to 12.4 percent of the user software spending 
market, and IBM drops to 6.1 percent. Hewlett-Packard, Computervision, 
and ESRI move into the top 10, displacing Dassault, Synopsys, and Mentor 
Graphics. 
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Table 1 
CAD Software Market Leaders b y Channel, 1995 (Revenue in Millions of Dollars) 

Autodesk 

IBM 

Intergraph 

Parametric 
Technology 

Cadence 

Fujitsu 

Hewlett-Packard 

Computervision 

ESRI 

EDS Unigraphics 

Mentor Graphics 

Synopsys 

Dassault 

SDRC 

Bentley Systems 

MicroCADAM 

MacNeal-
Schwendler 

NEC 

Landmark 
Graphics 

Matra Datavision 

Siemens Nixdorf 

Hitachi 

Viewlogic 
Systems 

Nihon Unisys 

All Companies 

Direct Indirect Software 
Software Software Product 

54.7 

465.0 

269.4 

289.1 

209.8 

134.2 

33.0 

109.7 

81.9 

167.1 

166.0 

189.6 

N A 

68.2 

N A 

6.4 

91.2 

97.2 

63.2 

66.2 

74.6 

85.1 

42.4 

69.5 

4,305.7 

456.6 

2.7 

26.1 

32.1 

43.8 

17.2 

84.8 

54.0 

27.3 

25.5 

16.2 

3.9 

NA 

49.4 

89.9 

122.7 

26.3 

12.7 

26.7 

21.3 

18.6 

9.5 

23.0 

7.6 

2,041.6 

511.3 

467.6 

295.6 

321.2 

253.6 

151.4 

117.8 

163.7 

109.2 

192.5 

182.2 

193.5 

NA 

117.6 

89.9 

129.2 

117.6 

109.9 

89.9 

87.4 

93.2 

94.5 

65.5 

77.1 

6,345.8 

Reseller OEM 
Software 

N A 

60.0 

50.3 

N A 

N A 

59.4 

N A 

N A 

N A 

N A 

NA 

NA 

N A 

N A 

N A 

N A 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

NA 

617.3 

5.1 

NA 

NA 

NA 

4.1 

N A 

N A 

NA 

NA 

3.3 

1.7 

NA 

194.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11.8 

NA 

298.2 

Company 
Software 

516.4 

527.6 

345.8 

321.2 

257.7 

210.8 

117.8 

163.7 

109.2 

195.8 

184.0 

193.5 

194.5 

117.6 

89.9 

129.2 

117.6 

109.9 

89.9 

87.4 

93.2 

94.5 

77.3 

77.1 

6,345.8 

Dealer User 
Software Software 

1,027.0 

6.4 

51.1 

71.5 

100.3 

52.7 

208.9 

125.5 

147.7 

53.0 

32.3 

9.0 

NA 

115.0 

170.4 

143.4 

55.2 

40.7 

63.6 

51.4 

41.2 

29.1 

43.6 

24.7 

4,473.7 

1,086.9 

531.3 

370.9 

360.6 

314.1 

246.3 

241.9 

235.2 

229.5 

223.4 

200.0 

198.6 

194.5 

183.2 

170.4 

149.8 

146.4 

137.9 

. 126.8 

117.5 

115.7 

114.1 

97.8 

94.1 

8,779.3 

Soft-
w^are 

Service 

3.0 

221.1 

113.1 

118.8 

268.1 

171.2 

36.3 

119.7 

24.5 

64.6 

189.0 

91.1 

34.1 

86.5 

5.5 

6.8 

12.9 

0.7 

49.1 

14.3 

45.1 

22.3 

43.? 

54.2 

2,499.5 
NA = Not applicable 
Source: Dataquest (August 1996) 

This is the first year we have been able to report detailed revenue by 
channel, allowing us to estimate that the $6,345.8 million CAD software 
market, as measured by software factory revenue, translates to an $8,779.3 
million market as measured by user spending. Some of this new channel 
data is based On estimates that we expect to refine—so if you want to take 
issue with any particular number, or request more detailed data, please call 
or send e-mail. We do believe our imderlying structure is both necessary and 
correct, and that it has never been entirely realistic to reduce market 
leadership to a single datapoint in the complex GIS and CAD markets. 
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Figure 2 
CAD/CAM/CAE/GIS Software Market Leaders by Channel, 1995 
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Source: Oataquest (August 1996) 
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Table 2 
1995 Market Share Based on Company Software Revenue (Percent) 

Ranking 
1 
2 

3 
4 
5 
6 

t 
8..; 
9 
10 

Vendor 
IBM 
Autodesk 
Intergraph 

Parametric Technology 

Cadence 
Fujitsu 

EDS Unigraphics 

Dassault 

Synopsys 

Mentor Graphics 

1995 Market Share (%) 

8.3 
8.1 
5.4 

5.1 
4.1 

3.3 

3.1 

3.1 
3.0 
2.9 

Source: Dataquest (August 1996) 

Table 3 
1995 Market Share Based on User Software Spending (Percent) 

Ranking 
1 

'%. 

t 
4. 

% 

1 
'f 
1 
? 
10 

Vendor 
Autodesk 
IBM 

Intergraph 

Parametric Technology 

Cadence 

Fujitsu 
Hewlett-Packard 

Computervision 

ESRI 
EDS Unigraphics 

1995 Market Share (%) 
12.4 

6.1 
4.2 

4.1 

3.6 

2.8 

2.8 
2.7 

2.6 

2.5 
Source: Dataquest (August 1996) 

Table 4 
1995 Market Share Based on Software Product Revenue (Percent) 

Ranking 
1 

2 

3 

4 
5 
%: 

7 
8 

9 

10 

Vendor 

Autodesk 

IBM 

Parametric Technology 

Intergraph 

Cadence 

Synopsys 

EDS Unigraphics 

Mentor Graphics 

Computervision 

Fujitsu 

1995 Market Share (%) 
8.1 
7.4 
5.1 
4.7 
4.0 

3.0 

3.0 

2.9 

2.6 

2.4 
Source: Dataquest (August 1996) 
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Technology Analysis 

Is IVIanufacturing Process Simulation Entering a New Pliase? 
AbStr3Ct: The market for numerically controlled (NC) programming software is expected to 
grow to $540 million in the year 2000. This Perspective focuses on the fortunes of the NC 
software industry as they are tied closely to the growth of the machine tool industry and 
economic cycle. 
By Daya Nadamuni 

Machine Tools: A Primer 
Machine tools shape or form metal using a variety of techniques, such as 
milling, drilling, turning, punching, or using high pressure. Metal cutting 
tools shape parts by removing material from a given piece of metal to create 
the desired shape. There are several different t )^es of machine tools, and 
they can be classified broadly as follows: classic machine tools, characterized 
by manually operated, power-driven stationary machines; and automated 
machine tools, commonly known as numerically controlled (NC) machine 
tools. 

This Perspective focuses on NC machine tools and the software industry that 
has evolved to support the programming required to automate these tools. 

It is possible to further subdivide automated NC machine tools into other 
categories, based on the complexity of the software required to program the 
machines: 

• NC machines—Numerically controlled machines that use punched tape, 
have no intelligence, and cannot be modified in any way without 
changing the wiring of the machine tool 
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• Computer numerically controlled machines (CNCs)—NC machines that 
are controlled by using a microcomputer 

• Distributed numerically controlled machines (DNCs)—A network of 
several machines that are simultaneously controlled by a centralized 
computer . Currently each DNC has its own controller but is in turn 
linked to a central computer system that coordinates the machines and 
maintains a list of part programs that can be downloaded to a machine as 
needed . 

Automated machine tools have certain advantages over classic manual 
machine tools, including faster production, improved accuracy, and higher 
quality. Also, certain machining tasks, such as four- and five-axis milling, are 
SO complex that it may not even be possible to perform them manually . 

The Process 
The NC machining process follows a series of well-defined steps (see Figure 
1). Though in the past NC programmers also dealt with creating or refining 
part geometry in the CAM system, today part geometry is created in the 
CAD system and imported into the CAM system. 

Once the desired geometry has been successfully imported (there are file 
translation issues that are addressed later in this article) into the CAM 
environment, the programmer creates a part program by specifying the 
machirdng parameters, which could include information like process order 
number, part orientation, cutter tool types, speed and feed rates, and other 
relevant information that the system requires. The part shape is displayed as 

Figure 1 
The N C Machining Process Flow 
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a series of coordinate points along which the machining or milling will take 
place to achieve the desired part shape. The software outputs a tool path that 
the machine tool follows for optimal performance. The post processor 
outputs a machine-tool-specific code. 

Currently available products include visualization packages that can check 
for collisions and generate alternate tool paths within the specified 
machining tolerances. Many software packages have built-in libraries that 
contain data on machine tool types, tool paths, and rrucrocontroUer routines, 
among others, which can be customized. This is definitely a step forward in 
making the software more powerful and efficient. 

NC Software Vendors 
Users of NC software range from small, independent job shops to large 
corporate design and engineering departments. NC vendors provide a wide 
range of products for their target customers. Some major end-user industries 
are automotive suppliers, tool, die and mold manufacturers, aerospace, 
general and industrial machinery manufacturers, consumer products, and 
general job shops. In the past vendors offered high-end products that ran on 
UNIX platforms, while the lower-end software packages ran on PCs. But 
with the growing popularity of the Windows NT platform, more and more 
commercial software packages are being offered for this platform. Table 1 
shows the major NC software vendors for 1995 in a $314 million market. 

Table 1 
NC Software Vendor Revenue (Millions of U.S. Dollars) 

Vendor 

IBM 

EDS Unigraphics 

Parametric Technology 

Computervision 

Cam ax Manufacturing 

CGTech 

CNC Software 

Applicon 

Gerber Systems 

Surfware 

DP Technology 

Intergraph 

GRAFTEK 

SDRC 

MCS 

MicroCADAM 

Other Companies 

All Companies 

1994 

40.52 

36.30 

19.07 

16.45 

11.82 

6.00 

7.60 

5.03 

4.95 

2.70 

3.21 

4.28 

3.34 

3.10 

2.21 

1.83 

91.61 

260.02 

1995 

49.15 

47.19 

27.30 

16.40 

13.62 

9.99 

8.36 

5.77 

5.37 

5.00 

4.11 

3.78 

3.72 

3.53 

2.99 

2.58 

105.32 

314.19 

Growth (%) 

21.3 

30.0 

43.1 

-0.3 

15.2 

66.4 

lO.O 

14.8 

8.5 

85.0 

28.2 

-11.6 

11.1 

13.8 

35.7 

40.9 

NA 

20.8 

Market Share (%) 

15.6 

15,0 

8.7 

5,2 

4.3 

3.2 

2.7 

1.8 

W 

1.6 

1.3 

1.2 

1.2 

1.1 

1.0 

0.8 

33.5 

lOO.O 
NA = Not available 
Source: Dataquest (March 1997) 
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Issues and Trends in NC Software 

File Translation Issues 
The customers for NC software companies range from small job shops to 
design groups within large companies. As a result, a number of different 
solutions, which reflect the diversity of end users and the CAD packages 
they use, are available in the market. This also raises certain technical issues 
related to file translations and the precise import of part geometry from the 
CAD system into the CAM environment. 

CAM systems that support nonuniform rational b-splines (NURBS) are able 
to import even highly complex part geometry without any sigrdficant loss of 
precision. To minimize error in tianslation, some CAM vendors support 
native formats of some CAD packages. File translation issues arise when the 
CAM system is unable to import the data precisely, or when the data needs 
to be imported from disparate CAD systems into CAM. In either case, users 
have to rely on industr5rwide graphical interchange standards, like IGES or 
DXF. A file import through such an intermediate process is not always 
perfect as various translations in and out do not produce the same mapping . 

There is also the issue of the same entity being represented in different ways 
by the graphic format. There is some amount of data loss that has to be 
rectified before the next step in the process can be undertaken . Most CAM 
systems do allow the programmer to create some part geometry, which may 
be sufficient to maintain the integrity of the data. With time-to-market 
pressures and the high costs of each protot5^e creation, it is in 
manufacturers' best interests to get it right the first time. Vendors need to 
continue to address this issue until it is satisfactorily resolved. 

Manufacturing Rule Checking 
Incorporating manufacturing rules at the design stage is an important part of 
the manufacturing process. It saves a lot of time and expenditure if the 
engineer or designer is aware at the outset of the rules that guide the 
machining process. For example, the manufacturing process plan may have 
a specified wall thickness for a part, or it may set feed rates and tolerance 
limits based on the processing capability of the specific process, to prevent 
deterioration of material. 

Most of the larger packages have built-in rules to help the designer. The 
software can be customized to meet the needs of the user depending on the 
intrinsic rules that each business follows. The rules are usually stored in a 
library, and users can load the rules that they need. 

Visualization 
Many of the NC packages available today have visualization modules that 
are able to display the process and the finished part in 3-D. Full color 3-D 
graphics display of geometry and motion of a solid model with the ability to 
visualize the machine tool and its movements are a powerful addition to the 
NC world. The visualization module complements the functions of the 
verification modules to aid in error-fiee machining processes. 
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Verification tools highlight feed errors and other problems that can be 
encountered while setting up the NC tool path. This kind of error-checking 
ability becomes extremely useful as NC machines become more 
sophisticated and correspondingly more expensive. For example, five-axis 
machines often cost $100,000 or more . The five-axis machine is capable of 
machining extremely complex parts with great precision. These machines 
have higher material removal rates and improved surface finish as compared 
to the less complex machines, but often it is a difficult decision for companies 
to move to the more complex machines because of higher costs and higher 
degree of programming complexity required to operate such machines. 
Given these constraints, software that is easy to use and intuitive as well as 
flexible is a very useful tool, and opportunities exist in the market for 
companies that are able to position themselves to take advantage of these 
circumstances. 

Platforms 
NC machines, which include CNC and DNC machines, come in various 
degrees of complexity, ranging from two-axis machines to the highly 
complex five-axis machines. The more complex the machine, the higher the 
amount of computing power needed to run the NC software program 
geared toward that machine. As a result, the software aimed toward the two-
to 2.5-axis machine tool tends to be PC-based, while higher axis machine 
software programs usually run on UNIX platforms. 

The winds of change are sweeping through this sphere as well, and the 
popularity of the Windows NT platform is being felt in the NC software 
market. Many vendors already offer products that can run on the NT 
platform and others plan to offer products that run on NT in the near future. 

Dataquest expects NT-based computers for CAD/CAM to reach capabilities 
on par with that of low-end UNIX-based systems in the near future, making 
the NT platform a viable solution for some UNIX-based NC users who have 
traditionally sought more powerful UNIX-based machines to run their NC 
programs . Lower costs for the PC-based machines are a powerful incentive 
at the low end, especially for the smaller job shops or companies. However, 
Dataquest also expects lower-end NT-based systems to make inroads into 
the PC-based NC market. 

Generative Machining 
Solid computer models allow designers to better understand how their 
products will look and function before going through the actual production 
process. Currently available solids-based modeling packages allow 
mechanical parts to be defined by 3-D models . These models are then 
imported into the CAM system. All knowledge about a part is captured and 
Stored in a database that can be updated dynamically. The process for 
machining user-defined and standard features is established and stored in 
the system. Feature recognition knowledge is often packaged with the 
software in the form of libraries for materials, tools, and manufacturing 
processes. 
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Given this knowledge base, the generative machining process very often 
requires the input of only a few parameters (such as process order number, 
material specification, or machine tool definition) to generate a machining 
strategy that includes the output of an optimal toolpath, material feed, and 
speed rates, as well as error detection and collision. This generated 
information is added to the database and stored for later use (or reuse, as the 
case may be). 

Databases that integrate design and machining data are important stages in 
creating viable knowledge-based systems. One benefit of the use of solids 
modeling and knowledge-based engineering is the capacity for design reuse, 
which can be cost-effective over time. In addition, solid modeling packages 
provide a complete definition of part geometry, and can include other 
information such as surface contours and machining tolerances. This part 
geometry can be used for other analytical processes such as finite element 
analysis. 

Solids-based modeling with feature recognition capabilities that drive the 
generative machining process is part of the computer-aided process 
planning (CAPP) approach to modern manufacturing. 

There are two major CAPP methodologies: variant process planning and 
generative process planning . Variant process planning implements a plan by 
which a process plan for a previously planned part is retrieved based on the 
old part's similarity to the new one. The old process plan can be modified as 
required to suit the part to be machined. Variant process planning is based 
on group technology (GT) coding and classification or features technology 
(FT) t5^e classification to identify part families. 

Generative process planning creates a process plan from scratch, provided 
adequate information is available about a part. It does not necessarily rely on 
existing plans . Some of the newer NC programming software packages such 
as Euclid Machinist and SDRC's Generative Machining do have some of this 
laiowledge-based solids modeling and machining capability built in. With 
increasing pressures on the bottom line and time-to-market considerations, it 
is inevitable that more and more intelligent automation is going to be the 
trend of the future, and NC software vendors would do well to position 
themselves for this changing paradigm. 

Dataquest Perspective 
Dataquest forecasts that the market for manufacturing process simulation, 
wherein NC part programming and part processing design is captured, will 
grow as shown in Figure 2, where growth beyond 1995 is forecast growth . 
Figure 2 also shows the growth rate for the worldwide mechanical CAD 
software market, as well as the manufacturing simulation market (for 
comparison). 

The rather stagnant machine tool market moved along at a somewhat 
smarter pace in 1995 and 1996, in part a result of strong economic growth in 

CMEC-WW-DP-9704 ©1997 Dataquest April 28,1997 



Mechanical CAD/CAM/CAE Woddwide 

Figure 2 
Forecast Growth for Worldwide Mechaitical C A D Software Market 
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the United States. The health of the NC programming software industry is 
affected by the health of the machine tool industry, whose fortunes are 
directly tied to the business investment climate. As business investment 
tends to be greater during periods of economic growth, an upturn in the 
business cycle and activity, especially in the automotive sector, has been 
responsible for the rise in the orders for machine tools. According to the 
OECD and World Bank reports, business sentiment continues to improve in 
Germany and Japan after having been slow for most of last year. Economic 
activity in both countries is projected to be supported in part by stronger 
business investment. 

The bottom line is that the rriachine tool industry affects the purchase of NC 
programming software. The NC market is a growing one, but its growth rate 
is slower than the forecast growth for the mechanical CAD software industry 
as a whole . The market will continue to move along at a comfortable pace; 
however, vendors are adding sophistication to their offerings for the NC 
market by trying to bring the products in line with the rest of the 
CAD/CAM world by adding links to solids modeling software. Many NC 
vendors are catching up with the rest of the CAD world by adding 
visualization capabihties—a sign of technological advancement—while a few 
vendors are incorporating principles of generative machining in the 
software. 

For now, customers seem content with available packages. Vendors should 
keep in mind that greater and more intelligent process automation is one of 
the goals of CAFF and should factor that in when plarming the next 

CMEC-WW-DP-9704 ©1997Dataquest April 28,1997 



Mechanical CAD/CAM/CAE Worldwide 

generation of NC offerings. If vendors take a more visionary approach 
toward NC technology and its potential for tighter links to manufacturing 
and to CAD, Dataquest can raise its growth forecast for NC software. 
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Dataquest Predicts 

NT and UNIX in Mechanical Design: Coexistence 
Abstract: Many of the Windows NT-based mechanical CAD/CAM/CAE applications have 
been available for at least a year now. In this newsletter, we take one more look at the NT 
versus UNIX debate. We examine the acceptance of Windows NT in today's mechanical 
CAD/CAM/CAE market and predict how market forces will affect adoption of the Windows 
NT operating system in the mechanical design world. 
By Sharon Tan 

Dataquest Predicts 
Last year, we predicted that Windows NT would continue to lay down a 
strong foundation in the low-end and midrange mechanical 
CAD/CAM/CAE markets and would significantly impact the high-end 
market starting 1998. While we still stand by the first part of our prediction, 
we now believe that Windows NT's impact on the high-end market will not 
be significant until 1998 at the earliest, and even then it will begin only a 
long-term coexistence with UNIX-based applications at the high end. 

The NT-Based Mechanical Market in 1996 
The market for Windows NT-based mechanical CAD/CAM/CAE 
applications reached $274 million in 1996, representing 8 percent of the 
$3,421 billion software market for worldwide mechanical applications. The 
NT platform showed significant growth once again, growing 139 percent 
from 1995. Parametric Technology again led NT-based sales in mechanical 
CAD/CAM/CAE (see Figure 1). 

Outside of mechanical CAD/CAM/CAE applications, the adoption of 
Windows NT-based CAD software varies by application, with the greatest 
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adoption being seen in geographic information systems. Table 1 tracks NT-
based sales by CAD application over the past two years. 

There are NT-based solutions in mechanical CAD/CAM/CAE at the high 
end (Parametric Technology's Pro/ENGINEER on NT), at the low end 
(Baystate Technologies' CADKEY), and everywhere in between. Nearly all of 
the analysis, numerical control, and product data management vendors have 
ported their products to NT. Some newer mechanical design packages are 
available only on the NT platform (SolidWorks' SolidWorks 97 and 
Intergraph's Solid Edge). With the exceptions of Dassault Systemes/IBM and 
Computervision, all of the traditional UNIX-based vendors in the mechanical 
design community have ported their flagship applications to the NT 
platform. Dassault Systemes will offer CATIA on the NT platform in 1997 
(CATIA/CADAM Drafting is already available on NT), and Computervision 
plans to offer CADDS on the NT platform in the second half of 1997. 

Figure 1 
1996 Windows N T Market Share in Mechanical CAD/CAM/CAE 
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Table 1 
Windows N T Sa les in CAD App l icat ions for 1996 

Application 

Geographic Information Systems 

Architecture/Engineering/Construction 

Mechanical CAD/CAM/CAE 

Electronic Design Automation 

AH Applications 

1995 Windows NT-Based Software 
Sales (% of Total Market) 

13.3 

lO.l 

3.9 

2.1 

5.6 

1996 Windows NT-Based Software 
Sales (% of Total Market) 

16.3 

14.6 

8.0 

3.9 

8.8 
Source: Dataquest (March 1997) 
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NT Viewpoints from the IVIeclianical Designer 

In September 1996, Dataquest surveyed 214 users of mecharucal 
CAD/CAM/CAE software to find out what is driving the decision to use 
NT. We asked survey respondents to list their reasons for and against 
moving to the NT operating system for their mechanical design work. 

Users are expecting to fully embrace the NT operating system, with over 30 
percent of the respondents saying that NT will become their main operating 
system by 1998 (up from approximately 10 percent at the time of the survey). 
According to users in our survey, those designers in aerospace are the ones 
least likely to move to NT. 

Among all respondents, the top two reasons to move to NT were the 
fimctionality of NT-based CAD software and the potential to combine 
business and engineering applications on the desktop. However, UNIX users 
and DOS/Windows users have widely differing viewpoints of the benefits of 
NT (see Figure 2). Here, UNIX users were looking to save on software and 
hardware costs by moving to NT while DOS/Windows users were looking 
for increased CAD functionality and easier system maintenance issues. 

We asked respondents to list their primary reasons not to move to NT. Here, 
DOS/Windows users and UNIX users had similar views. Hardware and 
software costs topped the list, followed by the lack of NT-based CAD 
solutions available on the market (see Figure 3). Surprisingly, legacy data 
issues did not rank high among the reasons to not move to NT, even among 
the current UNIX users in the survey. The "other reasons" in Figure 3 include 
a wide range of responses, from the "power of UNIX" to corporate edicts to 
use another operating system. 

It appears UNIX users foresee reduced hardware/software expenses as 
primary benefits from moving from UNIX to NT, but some are reluctant to 
make that move, again because of the up-front hardware/software costs. We 
believe that this is one of the primary reasons that the substantial UNIX 
installed base in mechanical design is here to stay for quite some time. 
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Figure 2 
Reasons to Move to NT 
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Figure 3 
Reasons Not to Move to NT 
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Where Is the Growth Today; Where Will It Be Tomorrow? 
Today, NT-based CAD solutions have been relegated to those small, one-to-
10-seat deals in mechanical design. UNIX-based solutions continue to win 
the large, hundred-seat orders. In 1995 and 1996, there were several large 
CAD investments made by the automotive and aerospace companies 
(particularly in Europe) that were UNIX-based. Investment cycles in these 
industries tend to run between four and seven years long, and once again 
these automotive and aerospace companies have chosen UNIX-based 
systems for their future design needs. 

Figure 4 shows our five-year forecast for mechanical CAD/CAM/CAE 
software by operating system. NT-based revenue is expected to comprise 
about 26 percent of the market by 2001; UNIX-based revenue is forecasted to 
comprise 60 percent of the market. We expect a significant portion of the PC-
based users to move to NT, with PC-based software making up only 12 
percent of the mechanical CAD/CAM/CAE software sales in the year 2001. 
Again, it is our belief that UNIX and NT solutions wiU coexist in mechanical 
CAD/CAM/CAE. 

In the near term, the greatest potential for NT-based mechanical CAD 
solutions are in the low to midrange market. In particular, NT has a real 
opportunity to snag those users looking to move from 2-D design methods 
to solid modeling. Here, there are a significant number of designers that still 
consider 2-D design to be their main method of design. These users can be 
found in a number of industiies outside of aerospace and automotive. 
According to our September 1996 end-user survey, 55 percent of our 
respondents were still 2-D focused. As much as 79 percent of industrial 
machinery respondents and 58 percent fabricated metals respondents 
considered 2-D design to be their main form of design. It is precisely these 
users (most of them on DOS/Windows platforms) who represent the 
greatest immediate potential for NT. This group of designers still feel that 3-
D systems are expensive and difficult to learn and use. This opportunity 
exists not only in North America, but in Europe (particularly among the 
German CAD designers in industiial machinery), Japan (where there is still a 
heavy drafting orientation, and companies are begirming to move from 
proprietary packages), and Asia/Pacific (where users are looking for 
quantifiable, increased CAD productivity at a low price). 

NT's journey down the UNIX path will not be as smooth or fast. Instead, it 
will be like merging with slow-moving traffic, with NT inching forward a 
little bit at a time. The mechanical design market is dominated by a handful 
of traditional UNIX-based vendors with large installed bases, and as we have 
seen with host-based systems, the changeover to a new operating system is 
very slow indeed. 

True, once Dassault Systemes' CATIA and Computervision's CADDS are 
ported to the NT platform, we will begin to see some iruroads of NT into the 
high-end users of mechanical design software. But until then, NT will find its 
greatest acceptance in the low and midrange markets. Both Computervision 
and Dassault Systemes/IBM have commanding positions in the lucrative 
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Figure 4 
Mechanical CAD/CAM/CAE Forecast by Operating System 
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automotive and aerospace accounts (particularly in Europe), and as we 
Stated above, many of these accounts have just completed their CAD 
investment cycles. 

A Hardware Perspective 
The leading hardware vendors in mechanical CAD/CAM/CAE market are 
the traditional ones such as Digital, Hewlett-Packard, IBM, Silicon Graphics, 
and Sun Microsystems. Thus far, these companies have emerged with two 
straightforward strategies: embrace NT or continue with UNIX systems only. 

Those hardware vendors with a combined UNIX and NT strategy include 
Digital, Hewlett-Packard, and IBM. These companies need to build strong 
value-added stories to differentiate their Windows NT offerings from 
competitors coming into the space from the PC side (such as Compaq) and 
concentrate on transitioning these users as they move up the line from NT. 
However, having both UNIX and NT isn't necessarily a windfall for these 
companies. On the contrary, they will face reduced margins, as well as sales 
channels, customer service needs, and competitors to which they are 
unaccustomed. 

The challenge for the UNIX-focused hardware vendors such as Silicon 
Graphics and Sun Microsystems will be to differentiate their entry-level 
workstations from and increase the performance delta between Windows 
NT/Pentiurri Pro systems and midrange to high-end workstations. These 
vendors need to keep in mind exactly who their target market is and what 
their needs are (for example, advanced graphics, the ability to handle large 
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and complex data sets, or 64-bit operating systems with applications that 
make use of the 64-bit features). Furthermore, there will always exist a need 
for powerfLil systems among the high-end designers in mechanical CAD (for 
example, those designers doing interactive simulations, complex assembly 
modeling, or automotive body styling). The workstation vendor who can 
capitaHze on this high-end need will also reap the greatest financial rewards. 

Where Are the Opportunities for Vendors? 
Clearly, there is room for both NT and UNIX-based solutions in mechanical 
CAD/CAM/CAE. NT will not kill off UNIX in mechanical CAD, nor will it 
leave UNIX untouched. There are still many opportvtnities for software and 
hardware vendors alike looking for a position in the NT-based CAD market. 
Vendors should keep in nund that: 

• The NT competition will not be in full swing until Dassault 
Systemes/IBM and Computervision port their flagship products to the 
NT platform. 

• Some industries will be easier to penetrate than others. The aerospace 
and automotive industries today consist of substantial UNIX-installed 
bases, and this is not expected to change in the future. Here, vendors 
should view the opportunity as one where UNIX and NT-based systems 
will need to coexist. 

• Lovv to midrange CAD systems are ideally suited for those 2-D designers 
looking to move into 3-D solid modeling. These users, many of them 
DOS-based, are ideal targets for NT-based solutions that cost the same as 
Windows-based solutions. 

• Software and hardware costs are still top issues in the designer's mind 
that are preventing migration to NT. 

Hardware vendors positioned with a combined UNIX and NT strategy, and 
those with a UNIX-only strategy, can coexist. However, such hardware 
vendors—especially PC-oriented competitors, NT-only-based competitors, 
and combined UNIX- and NT-based competitors encroaching on the low-end 
UNIX workstations—must differentiate their offerings from their respective 
competitors. 
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Chapter 1 

Executive Summary ^ . - ^ ^ . ^ ^ . ^ ^ - . . . ^ — ^ ^ - . 

study Objectives 
Each year, Dataquest takes a comprehensive look at trends and drivers in 
the mechanical CAD/CAM/CAE market. Our annual Market Trends 
report provides both a quantitative and qualitative look at the state of tiie 
mechanical market today and how it will evolve over the next five years. 
The information presented in this report is based on Dataquest's ongoing 
research into mechanical CAD/CAM/CAE. 

Key Findings and Highliglits 
The following are key findings and highlights of this report: 

• The leading five mechanical CAD/CAM/CAE vendors continue to 
solidify their spois at the top, claiming 50 percent of the worldwide 1996 
mechanical applications software, and the top 10 vendors claiming 72 
percent of the market. 

• In U.S. dollar terms, all regions of the world fared well in 1996 except 
Japan. Growth in these areas outside of North America was a combina­
tion of exchange rate fluctuations and actual CAD investment. 

• UNIX is still the operating system of choice, but NT-based sales are 
gaining ground. Despite NT's high growth, it has not yet begun to eat 
into the UNIX installed base. 

• The midrange market is taking shape, developing into two tiers of 
users—those users who are looking to move from 2-D design to 3-D 
design, and those users who are looking to extend CAD into the enter­
prise. Each tier has its own unique set of CAD/CAM/CAE require­
ments, and the vendors are beginning to align themselves along these 
two tiers. 

• • Truly seamless interoperability among CAD/CAM/CAE applications 
is an elusive proposition, despite the Standard for the Exchange of 
Product Model Data (STEP) and object linking and embedding (OLE) 
for Design and Modeling (D&M) work being done today. 

• Current collaborative engineering solutions have more potential than 
any others in the past decade to bring engineering design out of its 
traditional silo. 

• Product data management (PDM) growth is not explosive. Dataquest 
anticipates that vendors will be revisiting the PDM vision to incorporate 
elements of collaborative engineering within an intranet or Internet 
environment. 

• Objects in CAD are not quite here yet, but over the next five years there 
will be a slow but steady infiltration of software that is increasingly 
populated by smart objects. This irtfiltration will first take place in 
architecture/engineering/construction (AEC) and will eventually filter 
over to the mechanical world. The uptake of objects in CAD would go 
faster if vendors would f ocus mora on the interoperability of objects and 
solutions. 
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Dataquest Perspective 
The mechanical CAD/CAM/CAE market continued its second year of 
double-digit growth in 1996, not an easy feat given the relative maturity of 
this market. Although such high growtii will be difficult to match in the 
near future, Dataquest expects the market to continue on a robust pace as 
engineers tackle increasingly complex design problems. We expect 
mechanical appUcations, from design to analysis to manufacturing appli­
cations, to move more toward the mainstream over the next five years, and 
we expect high-end users to maintain their investments in design automa­
tion. There are many opportunities for well-established vendors and 
newer players to explore. 

Project Analyst: Sharon Tan 

i 
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Chapter 2 

Market Research Methodology and Market Definitions ...^ 

About This Document 
This report is divided into four major sections. Chapter 2 includes an 
explanation of the market research methodology used in this report. 
Dataquest's survey metiiodology and data collection methods are out­
lined, and our market metrics and subapplications are defined. Chapter 3 
discusses the mechanical CAD/CAM/CAE market as it stands today, and 
Chapter 4 identifies the tratds having the greatest impact on the future 
shape of the market. Chapter 5 looks at each of the mechardcal CAD/ 
CAM/CAE subappUcations in greater detail. Market share, forecast infor­
mation, and driving forces for each subapplication are identified and 
discussed. 

Data Collection Process 
Fundamental to the way Dataquest conducts research is an underlying 
philosophy that the best data and analysis come from a well-balanced pro­
gram. This program includes the following: balance between primary and 
secondary collection tectiniques; balance between supply-side and 
demand-side analysis; balance between focused industry-specific research 
and coordinated "big picture" analysis aided by integration of data from 
more than 25 separate high-technology industries tiiat Dataquest covers; 
and balance between the perspectives of experienced industry profession­
als and rigorous, disciplined techniques of market researchers. 

Supply-Side Data 
In the fourth quarter of 1996, Dataquest surveyed all major participants in 
the mechanical CAD/CAM/CAE industry to obtain preliminary market 
share data for that year. At that time, each vendor was offered the oppor­
tunity to self-report tiie information required. Although there is a primary 
contact for each company, large companies are sxorveyed across product 
lines and geographic regions. Thus, there is a corresponding increase in 
the ntimber of contacts at large companies. Examples of job titles of people 
contacted for information include the following: 

• President and chief executive officer 

• \^ce president and general manager 

• Vice president of marketing 

• Director of strategic planning 

• Director of marketing 

• Manager, CAD/CAM/CAE marketing programs 

• Market research analyst 

• Product manager 

CMEC-WW-MT-9701 ©1997 Dataquest 
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Dataquest resurveyed companies during the second quarter of 1997 to 
verify final annual 1996 results and determine the mechanical subapplica-
tion and industry information. The information in this document is based 
upon final market share data for 1996. 

Data supplied by vendors is evaluated against information drawn from 
many sources, including the following: 

• Revenue published by major industry participants 

• Government or trade association data 

• Annual reports. Securities and Exchange Commission documents, and 
credit reports 

• Company publications and press releases 

• Published product literature and price lists 

• Reports from financial analysts 

• Reseller and supplier reports and reports from a vendor's competitors 

Dataquest also sums vendor revenue across other industries covered by 
Dataquest to make store that revenue is not credited twice, and we check 
with multiple sources at one company to cross-check data on that 
company. 

Dataquest believes that the estimates presented here are the most accurate 
and meaningful estimates generally available today. Dataquest's mechani­
cal CAD/CAM/CAE market numbers are often higher than those 
reported by other sources. We survey worldwide, which involves more 
vendors, higher total market revenue, lower market share per vendor, and 
a more accurate market picture, which is particularly useful when 
comparing regions or applications. 

Demanii-Side Data 
Dataquest also relies heavily on demand-side, or end-user, data for vaU-
dating vendor market share and identifying mechanical CAD/CAM/CAE 
trends. End users are identified using a variety of means, including data­
bases of past survey respondents, corporate intelligence databases, 
mechanical software vendors' registered users lists, and magazine sub­
scriber lists. End-user surveys are often conducted by telephone to allow 
for better screening of prospective respondents. At least one major end-
user survey is conducted each calendar year, and a number of informal 
surveys are conducted throughout the year. 

Market Segmentation 
Market sliare information presented in this report is based on standard 
Dataquest market segmentation definitions. TTie following metrics and 
definitions are relevant to this document. 
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Regions 
Dataquest defines the regions as follows: 

• North .America—Includes Canada, Mexico, and the United States 

• Europe 

a Western Europe—Includes Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, 
Norway, Portugal, Spain, Sweden, Switzerland, Turkey, and the 
United Kingdom 

• Rest of Western Europe—Includes Andorra, Cyprus, Faeroe Islands, 
Gibraltar, Greenland, Guernsey, Iceland, Jersey, Lieditenstein, Malta, 
Monaco, San Marino, and Vatican City 

• Central and Eastern Europe—Includes Albania, Armenia, Azer­
baijan, Belarus, Bosnia, Bulgaria, Croatia, Czech Republic, Estonia, 
Federal Republic of Yugoslavia (including Serbia and Montenegro), 
Georgia, Hungary, Kazakhstan, Kjogyzstan, Latvia, Lithuania, Mace­
donia, Moldova, Poland, Romania, Russia (as far as the Urals), Slova­
kia, Slovenia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan 

• Japan 

• Asia/Pacific—Includes Australia, Bangladesh, Brunei, Cambodia, 
China, Hong Kong, India, Indonesia, Korea, Laos, Malaysia, Maldives, 
Myanmar, Nepal, New Zealand, Pakistan, tiie Philippines, Singapore, 
Sri Lanka, Taiwan, Thailand, and Vietnam 

• Rest of World—Includes Africa, the Caribbean, the Middle East, Oce-
aitia, zmd South America 

Operating Systems 
Dataquest defines the operating systems as follows: 

• UNIX—Includes all UNIX variants and older workstation operating 
systems 

• Host/proprietary—Includes minicomputer and mainframe operating 
systems in which the functions of external workstations are dependent 
on a host computer 

• Windows NT—The Microsoft Windows NT operating system 

• Personal computer—Includes DOS, Windows, Windows 95, and Apple 
operating systems 

Distribution Ciiannels 
The CAD/CAM/CAE software industries make extensive use of complex 
distribution channels tiiroughout the world. Our data architecture 
accurately reflects revenue flow from the CAD software vendor to Ihe end 
user. Specifically, our database allows us to report software revenue as it 
accrues in the following ways: 

• Directly through a company salesf orce 

• Indirectly from sales to dealers and other resellers 
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• As revenue earned as a reseller of another company's products (for 
example, Intergraph's resale of MicroStation product) 

• As revenue earned supplying OEM software products that are sold 
under another name by a separate company (for example, AutoCAD's 
OEM version) 

• As company software revenue, or revenue a vendor puts in the bank 
(the sum of direct, indirect, reseller, and OEM revenue) 

• As dealer revenue (revenue earned by a vendor's dealers for selling the 
product) 

• As user software spending—^the total amount actually spent by end 
users (which is the stim of direct and dealer revenue) 

Figure 2-1 shows how Dataquest accounts for all these elements in the 
mechanical CAD market while not counting revenue twice. To calculate 
company software revenue for a particular compeiny, we sum revenue 
from direct, indirect, reseller, and OEM revenue. The total size of the mar-
ket here is equal to the sum of direct and indirect revenue for all compa­
nies (OEM and reseller revenue are excluded in market size, so as to avoid 
double counting the market). This same methodology is used to calculate 
end-user spending and end user market size—the orUy difference is that, 
instead of using indirect revenue, we use dealer revenue. Dealer revenue 
is based on a multiplier of indirect revenue. Calculation of these multiph-
ers will vary by vendor, region, and platform. 

Mechan ica l CAD/CAM/CAE Subappl icat ions 
Figure 2-2 depicts the mechanical subapplications that Dataquest tracks. 
We have adopted the following definitions for the mechanical CAD/ 
CAM/CAE subapplications: 

Computer-Aided Design (CAD) 
• Design applications—Software applications used in the design of com­

ponents and assemblies from conceptual design to detail design. This 
subapplication includes software for styling, conceptualization, assem­
bly modeling, component design, and manufacturing tool and fixture 
design. 

• Drafting and documentation—Representation of a part in standard geo­
metric drafting format, including all part geometry dimensions and 
notations describing mechanical, functional, and material characteris­
tics. This subapplication also includes schematics and technical 
illustration. 

Computer-Aided Engineering (CAE) 
• Analysis—^Analysis of a physical system, part, or assembly; including 

Structural, thermal, vibrational, composite, fatigue, stack-up, and mass 
property analysis 

• Linkage/mechanism—Motion simulation and analysis of an assembly 
of components with two or more movable parts 

Computer-Aided Manufacturing (CAM) 
• Manufacturing process simulation 
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Figtire 2-1 
1996 Revenue by Distribution Channel, Mechanical 
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a Numerical control (NC) part programming—Programming of a 
numerical control machine tool or automated processing system 

a Part processing design—Design of a series of manufacturing steps 

• Other manufacturing applications 

a Coordinate measuring machines—Programming of machines used to 
measure the physical dimensions of a part 

• Offline robotics—Process simulation that represents the sequence of 
steps to program a robot for a particular operation and dovvnloads 
data to a robot to update its control program 

Other Tools 
• Knowledge-based engineering tools—Tools used to capture design 

intent and build standard practices for controlling, modifying, and 
automating design and manufacturing activities. This is also known as 
rule-based engineering. 
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Application development tools—Progranumng tools to aid in the gen-
eration of user-defined programs that drive or interface with CAD/ 
CAM/CAE applications 

Product data management—Software typically used in an engineering 
or manufacturing environment to manage product data. Product data 
management includes product structure management, workflow, and 
vault/document management. 

Component information systems—Software used to navigate within 
and manage a repository of mechanical engineering parts and 
associated data 

Figure 2-2 
Mechanical Subapplications 
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Source: Dataquest (September 1997) 
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Chapter 3 

The Mechanical CAD/CAM/CAE Market Today 
This chapter provides a mostly quantitative assessment of the mechanical 
appUcations market in 1996. 

Regional Differences 
North America and Asia/Pacific fared well last year, growing 17 percent 
and 28 percent, respectively (see Table 3-1). Growth in other regions— 
Europe and Japan—is partly because of exchange rate differences and 
partly because of actual CAD investment. The Japanese martet grew 15 
percent when measured in Japanese yen, but because of the dollar 
appreciation against the yen, it grew only 8 percent in U.S. dollar terms. 
MICROCADAM Inc., Information Services International Dentsu, and 
Parametric Technology Corp. all fared well in Japan in 1996 (see Table 3-1). 

In contrast, Europe grew 12 percent when measured in U.S. dollars but 
grew only 6 percent in ECU terms. Europe was also affected by exchange 
rate fluctuations in 1996, though Dataquest can safely say that some of the 
European growth can be attributed to real investment in CAD/CAM/ 
CAE tools from some of tiie large aerospace and automotive manufactur­
ers. IBM continues to dominate the European CAD market, with the near­
est competitor sigrdficantly far behind (see Table 3-1). 

Table 3-1 
Mechanical CAD/CAM/CAE Vendor Performance by Region, Top Five Vendors 

North America 
Parametric Technology 
IBM 
EDS Uiugraphics 
SDRC 
Autodesk 

Europe 
IBM 
Parametric Technology 
Dassault Systemes 
Computervision 
Matra Datavision 

Japan 
MICROCADAM 
Info. Services International Dentsu 
IBM 
Fujitsu 
Hitachi 

1996 Software 
Revenue ($M) 

217.8 
123.9 
112.8 
73.3 
73.2 

298.5 
173.3 
132.3 
78.3 
68.8 

123.1 
117.2 
109.8 
107.3 
79.9 

1995-1996 
Growth (%) 

35.6 
303 
20.9 
73 

-12.2 

19.6 
58.6 
19.7 
9.2 

-1.6 

17.6 
37.6 
3.5 

10.7 
12.7 

1996 Market 
Share (%) 

21.5 
12.3 
11.2 
7.2 
7.2 

26.0 
15.1 
113 
6.8 
6.0 

12.7 
12.1 
11.3 
11.1 
8.2 

Source: Dataquest (September 1997) 
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Channel Differences 
As discussed in Chapter 2, liie CAD market has evolved from a turnkey 
market with products sold by a direct salesforce to a rich collection of 
channel and packaging schemes worldwide. Comparing tiie revenue of 
one company that sells primarily direct (at retail prices) with another that 
sells primarily indirect (at wholesale prices) distorts the picture, both in 
terms of market share and in terms of assessing true market opporturdty. 
Dataquest is now modeling the CAD market by channel, allowing us to 
report market share based on a number of channel metrics. Table 3-2 out­
lines the market position in software for the leading mechanical CAD/ 
CAM/CAE companies according to these new metrics. 

For 1996, IBM has more revenue in the bank for the mecharucal CAD/ 
CAM/CAE software it sells, including the Dassault Systemes software 
that it sells exclusively and the MICROCADAM software that it resells. 
However, users spend dramatically more for Autodesk CAD products 
($366 million in end-user spending) compared to what Autodesk actually 
puts in the bank ($177 million of company software revenue). It is Httle 
wonder, then, that Autodesk so dominates user minds. 

Growth by Industry 
User investment is heavily concentrated in the automotive and aerospace 
industries, as these industries continue to hold more than 34 percent of the 
worldwide mechanical CAD/CAM/CAE software market (see Table 3-3), 
a figure that has remained steady over the last five years. Particularly in 
Europe, the automotive and aerospace companies continued to place large 
orders for CAD tools in 1996, which will drive growth in these industries 
for at least two more years (as some of these contracts are multiyear agree­
ments, with revenue spread out over the agreement period). Dataquest is 
finally seeing an upswing in electrical equipment and consumer electron­
ics, an eirea some people refer to as mechatronics. 

It is worth noting that users in tiie shipbuilding industry buy both 
mechanical and AEC software for similar design problems. Of the $39 mil­
lion in mechanical software sold to the shipbuilding industry in 1996, $54 
million of AEC software was also sold. As a result, Dataquest recommends 
readers evaluate the shipbuilding opportunity at about twice the $39 mil­
lion in mechanical revenue, keeping in mind that more than half of the 
revenue is generated by software normally sold to the AEC users. 

i 
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1^^6 3-2 
1996 Mechanical CAD/CAM/CAE Software Market Leaders by Channel (Revenue in Millions of Dollars) 

Vendor 

IBM 

Parametric Technology 

Autodesk 

Computervision 

SDRC 

Dassault Systemes 

MICROCADAM 

EDS Unigraphics 

MacNeal-Schwendler 

Matra Datavision 

All Companies 

Direct 
Software 
Revenue 

485.6 

445.5 

18.7 

117.6 

84.6 

NA 

7.6 

163.5 

94.4 

65.0 

2^07.2 

Indirect 
Software 
Revenue 

NA 

49.5 

156.0 

56.8 

68.4 

NA 

144.4 

27.7 

29.9 

26.8 

1,037.1 

OEM 
Software 
Revenue 

NA 

NA 

1.8 

NA 

NA 

228.6 

NA 

NA 

NA 

NA 

257.0 

Reseller 
Software 
Revenue 

94.1 

NA 

NA 

NA 

NA 

N A 

NA 

N A 

NA 

NA 

449.5 

Company 
Software 
Revenue 

579.7 

495.0 

176.5 

174.4 

153.0 

228.6 

152.0 

191.3 

124.3 

91.8 

3,344.6 

Dealer 
Software 
Revenue 

NA 

110.6 

345.5 

125.7 

153.3 

NA 

212.8 

55.1 

60.4 

66.5 

2,159.0 

User 
Software 
Revenue 

579.7 

556.1 

366.0 

243.3 

237.9 

228.6 

220.4 

218.6 

154.8 

131.5 

4,466.2 

Note: NA = Not applicable 
Source: Dataquest (September 1997) 
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Table 3-3 
1996 Mechanical CAD/CAM/CAE Software Revenue b y Industry 

Industry 
Automotive 
Aerospace 
Industrial and Commercial Machinery 
Electrical and Electronic Equipment 
Computers/Office Equipment/Peripherals 
Fabricated Metals 
Telecommunications 
Consumer Electronics 

Manufacturing Not Elsewhere Classified 
Medical 
All Industries 

1996 Software 
Revenue ($M) 

697.9 
442.8 
310.4 
286.9 

247.3 
204.7 

156.8 
152.3 

135.0 
107.6 

3,345.0 

1995-1996 
Growth (%) 

16.1 
13.0 
8.2 

19.2 

12.9 
23 

14.2 

313 
28.7 
10.4 
13.0 

Source: Dataquest (September 1997) 

Prognosis of the Market Leaders 
The year 1996 was another year of double-digit growth for the mechanical 
CAD/CAM/CAE software vendors as a group, with a handful of vendors 
showing growth of more than 20 percent, not an easy feat in what some 
might caU a mature market. Over the past three years, the top 10 vendors 
have been claiming more of the market (now 72 percent of the $3,347 mil­
lion in revenue in 1996) at the expense of everyone else. 

IBM, stiU the market leader, has been on the upswing for at least the past 
three years (see Figure 3-1), as has the CATIA software developer Dassault 
Systemes. Meanwhile, Parametric Technology, again repeating unprece­
dented growth in 1996, has been inching up on IBM for at least the past 
five years. EDS Unigraphics and MICROCADAM continue to turn in con­
sistently good growth year after year, with their core sales in North Amer­
ica and Japan, respectively. Autodesk, the one top 10 player showing 
negative growth, is in a state of transition. At last, Autodesk has a credible 
product (Mechanical Desktop) and an entry strategy to make a real play at 
the mechanical CAD market. (Also, it is important to note iJiat revenue of 
Autodesk in Figure 3-1 includes sales of both AutoCAD and Mechanical 
Desktop for 1996. Slow sales of AutoCAD R13 may be masking Mechani­
cal Desktop's true market performance.) Although 1996 figures indicated 
that Computervision may be in store for a tmnaround, early software sales 
results from 1997 do not bode well for the company. 

While the above analysis is based on software sales alone, the role of soft­
ware services cannot be ignored in vendor rankings. Figure 3-2 shows 
1996 market share by vendor for software emd software services com­
bined. This view particularly affects ranking of companies with large ser­
vice revenue such as SDRC. In this scenario, SDRC and Computervision 
gain market share while Autodesk and EDS Unigraphics lose a little bit of 
groimd. Again, a ranking of market players by software and services com­
bined is as valid a view of the market by one that considers only software 
revenue. 
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Figure 3-1 
Historical Software Revenue by Vendor 
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Figure 3-2 
1996 Market Share, Software and Software Services Combined 

MICROCADAI^ (3.5%) 
Fujitsu (3.6%) -—' I 

Aubxlesk (3.8%)^ 

SDRC (6.2%) 

Computervision (6.0%) 

EDS Unigraphlcs (4.9%) 

STffi-IO 

L 
Source: Dataquest (September 1997) 

The Hardware Vendors 
No analysis of the mechanical CAD/CAM/CAE market would be com­
plete without understanding fundamental shifts among the hardware 
vendors. For every dollar spent on mechanical applications software, 
nearly 1.4 times that amount is spent on computing hardware. The big 
four UNIX players—Hewlett-Packard, IBM, Silicon Graphics, and Sun 
Microsystems continue to battle it out for market leadership and growth 
leadership. Figure 3-3 shows UNIX hardware vendor performance for 
1996. 

Figure 3-3 
UNIX Hardware Vendor Performance 
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Chapter 4 

Market Drivers 
This chapter explores the trends that will most influence the mechanical 
CAD/CAM/CAE landscape over the next five years. Although the mar­
ket is showing the first signs of slowing down from its 1995 and 1996 dou-
ble-digit growth, many opportunities for vendors still exist in key regior\s 
of the world, with certeun emerging technologies, and in specific market 
segments. The trends identified in the following paragraphs are a rich 
mixture of technology, vendor, and end-user factors. 

The Ongoing UNIX—NT Debate 

This section discusses the effect of Windows NT on the mechanical CAD/ 
CAM/CAE landscape from a number of different perspectives. 

A Software Perspective 
Since 1994, sales of Windows NT-based mechanical applications have 
grown from $42 million to $295 million in 1996. Despite the fast growth of 
NT-based mechanical software, it reaUy has not begun to affect fhe reve­
nue generated from UNIX-based mechanical application sales. The overall 
mechanical market has grown enough to accommodate increased sales by 
both operating systems. It is important to keep in mind that the top ven­
dor in the mecharucal market today, IBM, still has yet to port its fvdl 
CATIA product line to the NT platform. Further, nine of the top 10 
mechanical CAD/CAM/CAE vendors generate the bulk of their revenue 
from UNIX-based sales, and an NT-based offering by these vendors is, at 
best, a port of their existing UNIX code to NT rather than a ground-up 
design of new software aimed at taking advantage of specific features of 
the NT Operating system. With a port, these vendors, too, can join the "we 
have an NT solution" bandwagon. Figure 4-1 shows Dataquest's mecharu­
cal applications software forecast by operating system through the 
year 2001. 

All signs are pointing to the fact that NT will not eat into the UNIX 
installed base for at least a few more years. Where NT will have its biggest 
impact in the near term is in the high-growth midrange CAD market, dis­
cussed later in this chapter. 

A Hardware Perspective 
As indicated earlier, the mechanical applications market is expected to 
remain dominated by UNDC-based software sales in the future, at least 
from a revenue perspective, much as it is today. Nevertheless, it is impor­
tant to examine what is happening on the Windows NT hardware vendor 
front. In the past 18 months, three of the top five established workstation 
vendors—Digital,, Hewlett-Packard, and IBM—^have released Intel and 
Wmdows NT-based workstation product families alongside their UNIX-
based systems. Only Silicon Graphics and Sun Microsystems are stajdng 
solidly in the UNIX camp. Other vendors, such as Intergraph and NeT-
power, have adopted an exclusively Intel/Microsoft strategy, and new 
players have entered the market, most notably Compaq Computer Corpo­
ration. 
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Figure 4-1 
Mechanical CAD/CAM/CAE Forecast by Operating System 
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Since the introduction of Windows NT, some high-end PC configurations 
have been sold into some mechanical appUcations traditionally considered 
to be the domain of RISC/UNIX workstation vendors, blurring the bound­
aries between the two market segments. The biggest threat to the strong 
foothold of the UNIX hardware vendors in mechanical CAD/CAM/CAE 
is the introduction of Intel's Pentium Pro. Here, Intel-based systems could 
compete on equal footing with entry-level RISC systems, accelerating the 
penetration of Windows NT into the UNIX-dominated workstation mar­
ket. Nevertheless, the mechanical CAD/CAM/CAE market moves slowly, 
and toppling the entrenched market leader for mechanical applications, 
UNIX, will be a long, arduous process for any operating system. 

A User's Perspective 
The speed at which NT-based software becomes a standard in mechanical 
design depends on end-user purdiases and interest. In early 1997, 
Dataquest asked 198 users what their main CAD operating system will be 
in 1999 and in 2001. According to end users, UNIX will indeed cede some 
ground to Wnidows NT in mechanical CAD; over the next two years, 18 
percent of users plan to move to the Windows NT operating system, and 
by 2001,28 percent expect NT to be their primary mechanical CAD operat­
ing system. However, the overall numbers do not give the whole picture. 
According to end users, NT will make its greatest gains in electrical and 
electronic machinery and aerospace, and ti\ose respondents in automotive 
tend to be more guarded about their transition to NT. 
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It is important to keep in mind that the survey respondents identified 
UNIX as tiieir main CAD operating system today, so these results start 
from a base of 100 percent UNIX users, and that these responses are from 
end users and are not a Dataquest forecast of mechanical CAD operating 
systems. Previous end-user surveys have shown that users tend to be 
much more optimistic about change than in reality. Expect actual move­
ment to NT to be slower than the numbers cited above. 

Emergence of the Midrange 
There is no shortage of midrange mechanical design packages on the mar­
ket today—Autodesk's Mechanical Desktop, Bentley Systems' MicroSta-
tion Modeler, EDS Unigraphics' UG/Creator Bundle, Intergraph's Solid 
Edge, Parametric Technology's FT/Modeler, SDRC's Artisan Series, and 
SoUdWorks' SolidWorks. This section identifies the issues facing expan­
sion of the midrange market. 

Understanding the Two Tiers 
At this time last year, the midrange market was too immature to clearly 
define. What wiU develop over the next year is a midrange market with 
two distinct tiers. The first tier consists of those users who are looking to 
move from 2-D design to 3-D design. This group perhaps uses one of ffie 
various versions of AutoCAD and is looking to move up to solid modeling 
for some of its design work. The second tier consists of those users who 
are looking to extend CAD into the enterprise. For instance, an automotive 
company may be using a full-blown UNIX-based system for their primary 
design package and a midrange package (with a common solid modeling 
engine) among its suppliers. 

Selling mechanical CAD systems to the first tier is different from selling to 
the second tier. The first tier of users, those moving from 2-D to 3-D, have 
the following characteristics: 

• Lack budgets for more expensive UNIX-based CAD systems 

• Lack a lot of investment in historical, legacy data that would make 
switching CAD systems something to be avoided 

• Have limited needs in analysis and CAM, at least today 

• Work in smaller groups or teams of designers 

• Rely on value-added resellers (VARs) and dealers for their CAD needs 
and training 

In contrast, those in the second tier, who are looking to extend CAD fur­
ther into the enterprise, have: 

• Lack budgets for more UNIX-based CAD systems, but have budgets 
that are larger than the first tier 

• Have investments in historical and legacy data that must be preserved 

• Are looking for seamless data transfer among CAD systems and down­
stream and upstreeun applications 

• Purchase CAD systems via direct sales as part of a larger compan)rwide 
CAD or information technology (FT) strategy 
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Clearly, among the midrange products mentioned earlier, some fit more 
naturally among the first tier than among the second tier. In particular, 
EDS Unigraphics, Parametric Technology, and SDRC all offer midrange 
and higher-end packages that are based on a common, proprietary soUd 
modeling engine, making data transfer seamless, both upstream and 
downstream. On the other hand, Autodesk, Bentley Systems, Intergraph, 
and SohdWorks sell midrange products today almost exclusively througji 
the indirect channel and tj^ically in smaller two- to five-seat deals. 

Indirect Channel; Qualified Dealers 
Growth of the midrcmge mechanical CAD market, as well as any one ven­
dor's success in that market, will depend heavily on the distribution chan-
nels and strength of the VARs. For years, mechanical VARs and dealers 
have taken a back seat in the UNIX-dominated mechanical CAD/CAM/ 
CAE market that has relied heavily on direct sales. Given the number of 
midrange mechanical design packages being sold through dealers and 
VARs today, software vendors are undoubtedly having to work to attract 
and retain qualified dealers. Nevertheless, CAD VARs today are becoming 
more sophisticated, either offering software products themselves (like 
Visionary Design Systems is doing) or expanding their network through 
acquisition (like Rand Technologies). At tiie same time, mechanical CAD 
users will become more sophisticated and demanding in their needs, as 
well. Keeping up with technology is a challenge to all, and VARs and 
designers are no exception. 

Interoperability—A NeverEnding Story 
Truly seamless interoperability among CAD/CAM/CAE applications is 
an elusive proposition. The concept of interoperabiUty has been bandied 
about for years, as have the so-called solutions to interoperability—direct 
translators, data exchange standards like IGES, STEP, and OLE for D&M. 
Interoperability is less of an issue for those companies that use one single 
CAD/CAM/CAE package from art to part. But, with the exception of a 
few industries like aerospace and automotive, art-to-peirt software sup­
plied by one vendor is becoming less of a reality. Ftirther, interoperability 
issues hang like a dark doud over the midrange market, especially for 
those midrange packages that are focused on just design today. 

Because the entire world of CAD users does not use identical geometry 
engines, interoperability problems stand out like sore thumbs. Proprietary 
solid modeling engines are the traditional mainstay of the mechanical 
CAD/CAM/CAE market. In past years, there has been an influx of solid 
modeling kernels (Spatial Technology's ACIS, EDS Unigraphics' Parasolid, 
and Ricoh's DesignBase) for which tiieir respective developers have set up 
OEM deals. Users have different modeling needs, and the various model­
ing kernels all have different functionalities and capabilities. 

Unfortunately, Dataquest does not envision standardization around one 
particular modeling kernel at any time in the near or far future, if at all. 
Thus said, vendors and users have no choice but to attack interoperability 
issues via standards. STEP and OLE for D&M are two solutions to interop­
erabiUty that appear to be moving forward, albeit slowly at times. 
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The STEP Standard 
STEP is a collection of international standards being developed in smaller 
pieces via worldwide committees. Ori;e of STEP'S original visions was to 
have varioxis systems accept and use sjtandard product data so that suppli­
ers, vendors, and manufacturers could receive and supply information 
about product parts and the interrelationships of parts and materials. The 
initial focus of STEP was on mechanical parts; however, tirtis is not the only 
focus today. There are STEP development efforts in process plant design 
and electrical design as well. STEP is viewed not necessarily as a successor 
to IGES, but as a broader exchange standard because it incorporates man-
ufacturing information on product features such as size, materials, proper­
ties, and part relationships. In a nutshell, STEP consists of application 
protocols that govern the technicalities of how files and data are repre­
sented and transferred. 

STEP has always shown stronger backing in Europe than in the rest of the 
world, though there are STEP-related initiatives in North America, Japan, 
and Asia/Padfic. Because STEP is such a comprehensive standard, it is 
expected that no one vendor will develop software that is fully compliant 
with every aspect of STEP. Instead, vendors will implement those aspects 
of STEP that are pertiiwnt to their customers' lines of business or product 
applications. At this point in time, the major mechanical CAD/CAM/ 
CAE vendors have been supporting STEP as far as it has gone, making 
available the ability to create a STEP file from their proprietary data 
models. 

The problem for the users today is that even the STEP processors available 
right now do not yet exchange data perfectly. ProSTEP e.V. recently 
armoimced the results of a benchmark it did with 10 STEP interfaces from 
various vendors exchanging solid modeling data. The quality of the inter­
faces has certainly improved, but by no means can a user expect seamless 
data transfer yet. At heart of the issue are the demands of the users, who 
can't afford to fiddle around with exchange standards that are close, but 
not quite right. Even with the strong vendor support tl:\at STEP is receiv­
ing, particularly in Europe, the bottoiTi line is that designers and engineers 
are paid for designing products and manufacturing them. They do not 
have the time to rework CAD model imports and try to figure out where 
the errors are. 

OLE for Design and Modeling 
OLE for D&M specifies a standard set of geometry and topology interfaces 
for mechanical applications. It is a set of component object model (also 
known as COM from Microsoft) interface specifications developed specifi­
cally for the mechaiucal design industry. OLE for D&M lias received 
Strong backing from a number of mechanical CAD/CAM/CAE vendors 
with products on the PC or NT platforms. 

The organization facilitating the development of OLE for D&M is the 
Design & Modeling Application Council (DMAC), established in early 
1995 and pioneered by Intergraph. The DMAC held a major demonstra­
tion of CAD/CAM/CAE application interoperability using OLE for D&M 
earlier this year. 
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Because of the common interfaces, software that supports OLE for D&M 
allows for data exchange without trartslation (for example, no IGES transla­
tions are needed), thus making geometry exchange neater and more seam­
less. The breadth of OLE for D&M is being extended to include such 
things as support for nonmaiufold topology, interdumge of product struc­
ture data, and features interface (something akin to smart CAD objects). If 
OLE for D&M can be expanded to include these additional functionalities 
as well as others, it will become a very plausible mechanism for seamless 
interoperabiUty among CAD, CAM, and CAE appUcations. 

Opportunities in Asia/Pacific 
Dataquest expects the Asia/Pacific region to grow faster than any other 
region of the world over the next five years (see Table 4-1). A mixture of 
local government, multinational companies, and industry initiatives is 
driving mechanical applications software growth in this region. While we 
can produce a market share table showing a market leader in Asia/Pacific, 
it appears as if no single software vendor has a dominant position in every 
country. Dataquest also has found that success in one country doesn't nec­
essarily translate to success in another country, and good growth by a ven­
dor one year doesn't ensure good growth in the following year. The Asia/ 
Pacific CAD market can accommodate many vendors and dealers that 
keep the following factors in mind: 

• Particularly in Southeast Asia, mechanical designers are not as 
advanced in their use of CAD as axe their counterparts worldwide. 
There exists a large number of 2-D users who can be migrated to 3-D 
design methodologies. Here, midrange solutions will do well. 

• In regions where labor is cheap, corporations believe it is more cost-
effective to hire more workers than to automate portions of the design 
and manufacturing processes. 

• Local and national governments play a heavy role in development of IT 
in many Southeast Asian countries, and strong irritiatives for jump-
starting or growing a country's IT infrastructure have begun. These ini­
tiatives typically will include CAD as part of the strategy. 

• The growing automotive industries in Indonesia, Korea, Malaysia, and 
Thailand, as well as aerospace initiatives in China and Indonesia, all 
bode well for future mechanical CAD sales. 

• Users will need implementation and consulting services to get the most 
from their CAD systems. lypicaUy, there is no CAD guru who fully 
xmderstands CAD/CAM/CAE technology and can oversee its 
deployment. 
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Table 4-1 
Forecast Asia/Pacific Growth b y Country, Mechanical CAD/CAIVI/ 
CAE 

Country 
China 
Hong Kong 
Korea 

Singapore 
Taiwan 

Rest of Asia 
Total Asia/Padfic 

1996 Revenue 
($M) 
24.5 
16.5 
43.9 
13.9 
30.1 
51.8 

180.7 

1996-2001 
CAGR (%) 

27.7 

14.6 
18.7 
153 
15.3 
25.5 
21.1 

Note: Rest of Asia Includes Australia, Brunei, Cambodia, India, Indonesia, Laos, Malaysia, Maldives, 
Myanmar, Nepal, New Zealand, Pakistan, Philippines, Sri Lanka, Thailand, and Vietnam. 
Source: Dataquest (September 1997) 

Product Data Management—Time for a New Focus 
Despite tiie hype, PDM as it stands today has not exploded into a vast 
market opportunity for vendors. Although the problems that PDM 
addresses are very real, the methods by which PDM has tackled these 
problems are less than ideal. Many of the solutions on the market have 
focused heavily on vaulting/engineering document management first and 
product structure second. Worlrflow capabiUties have been available, but 
these solutions required that processes be predefined in a rigid structure. 
This methodology may fit products once they are released from engineer­
ing to manufacturing, but it does not facilitate the less structured 
engineering design process. 

Last year, Dataquest could have said that integration of PDM with manu­
facturing resource planning (MRP) solutiorts from comparues like SAP 
and Baan was the trendy thing to do. This year, it has been Web-enabling 
the PDM solution (that is, creating a Web-based interface for the PDM cli­
ent). Neither trend will create explosive growth in the market. The PDM 
vision must be revisited to incorporate elements of collaborative engineer­
ing (discussed later) within an intranet or Internet environment—and 
even then, it will stUl be a missionary sale. On a positive note, some of the 
vendors understand this need and are beginning to roll out products that 
are more than just Web-enabled solutions of their old PDM solutions. 
PDM market and players are discussed in greater detail in Chapter 5. 

Collaborative Engineering 
Only a few years ago, collaborative engineering meant electronic white-
boarding, a technology that few designers were interested in because it 
wasn't connected tightly to the CAD model; there was no efficient way to 
take those marked-up whiteboarding changes and link them directly to 
CAD geometry. That has changed with the advent of Internet and hitranet 
technology. The race to collaborative engineering is on again, with both 
PDM and CAD/CAM/CAE vendors sprinting to offer something that fits 
vinder that rubric. 
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Right now, vendors have nothing to lose and everything to gain by putting 
some sort of Web spin on their products, as users today are not really sure 
of what they need or want in terms of Intemet/intranet/Web capabilities 
in their automation tools. What is certain is that the collaborative 
engineering solutions today have greater potential than anjrthing in the 
past 10 years to bring engineering design out of its traditional silo. 

Clearly, collaborative engineering, or what used to be called concurrent 
engineering, is reinventing itself. Altliough no single definition has 
emerged yet, Dataquest believes there needs to be some element of CAD, 
data management, and workflow for the designer, customer, and supplier 
(that is, the extended enterprise). Solutions that are making headway at 
defining the potential of collaborative engineering include Bentley Sys­
tems' Engineering Back Office suite of products, CoCreate's concept of 
shared-space design, Computervision's EPD.Connect, Dassault Systemes/ 
IBM focus on process-centric users, and Parametric Technology's Pro/ 
INTRALINK. 

Mechanical and Electrical Co-design 
In the past few years, there have been two opportunities for mechanical 
and electrical design tools and methodologies to mer^ . One is with 
system-level design. True system-level design automation (SDA) tools are 
stUl years ahead. Much of the SDA work today is project-oriented, and 
these programs are funding some new tool development. Two well-
known SDA programs are the Ford 2000 program and the European AIT 
consortiimn; a well-known precursor to SDA (before the term SDA became 
popular) was the Boeing 777 project. 

Only a few SDA tools are commercially available today. They are prima­
rily high-level architectural system design and modeling tools and tend to 
be academic in their approadi to SDA. There is still a discormect between 
translating those system requirements to actual design requirements, 
whether they are electrical or mechanical. There is a System Level Design 
Language Working Group, whose goal is to come up with an electronic/ 
inechanical systems language by the year 2006. 

The second opporturdty for mechanical and electrical disciplines to merge 
is with mechanical and electrical co-design tools. Electromechanical sys­
tems have their own set of design problems beyond just mechanical 
ones—signal integrity, electromagnetic radiation, and thermal issues can 
all affect a product's intended function. Most of the tools tliat fall into this 
emerging category are cabling tools. True, companies like Computervision 
have had cabling and wire harness solutions for years. But today, a hand­
ful of vendors, mostly from the electrical side, is addressing the mechani­
cal/electrical co-design issue. This group includes Mentor Graphics, 
Viewlogic, and Mechtronix. For these electroruc design automation 
vendors to succeed in this category, they will have to offer tools that give 
mechanical designers the precise geometry modeling that they need— 
ones that have the ability to do simulations and are priced lower than the 
typical electrical designer's seat. 
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The Promise of Objects—If and When 
Beginning in 1995 and continuing through 1997, CAD vendors began 
imveiling products or architectures based on object-oriented technology, 
including Autodesk (ObjectARX), Bentley Systems (MicroStation/J), Com-
putervision (Pelorus), Intergrapli Qupiter), and Matra Datavision 
(CAS.CADE). The promise of objects and object-oriented technology in 
CAD is moving slowly ahead, albeit faster in AEC and more slowly in 
mechanical CAD/CAM/CAE. 

The discussion that follows is extracted from a Dataquest Perspective sent 
to our worldwide AEC CAD cUents—"Smart Objects in CAD Software: 
How Far, How Fast?" (CAEC-WW-DP-9708), dated August 18,1997. 
Although the extracted text focuses on CAD in general and AEC users in 
particular, we feel that readers of this report wiU find the discussion of 
interest, as many of the object-based developments in AEC may one day 
filter over to the mechanical applications side. 

The Confusion about Object Technology 
The object-oriented world promised to help software vendors bring prod­
ucts to market faster by exploiting reusable code while dramatically 
reducing user design time by increasing certainty of design outcome and 
freeing users from the worries of data translation and integration with 
other CAD programs. The dividing lines among objects, object-oriented 
architectures, component technology, and object-oriented programming 
are not easy to ascertain. Adding to the confusion, some CAD vendors 
have taken the liberty of calling their software object-oriented, even 
though the amount of "object-orientation" in their software might actually 
be quite small. This has given vendors the freedom to market Sieir prod­
ucts as being object-oriented even if the software has only a few smart 
objects or only has portions of the code written using an object-oriented 
programming language like C++. 

Today, object-oriented CAD applications seem to be divided in two camps. 
At one end, there are those applications that are built using object-oriented 
programming languages. Benefits to the end user are limited, but benefits 
to the application developers are theoretically greater (in terms of code 
reuse and faster application development). At the other end, there are 
those applications that actually allow the user to place smart objects 
within their CAD drawings. (First, a definition: Objects seek to represent 
real world entities by encapsulating their attributes and behavior. The 
term "smart" is used to denote that the objects carry all the knowledge 
about themselves with them. This knowledge can include business rules, 
design rules, or manufacturing processes. For instance, a smart door object 
is more than just a collection of lines and arcs. It knows that it can't be 
placed on a window or in a firewall.) Here is where end users begin to see 
the benefits of object technology. The user begins designing less with lines, 
arcs, and circles and more witii doors, windows, and walls. Of course, this 
is a very simplified view of where vendors are coming from today in mar­
keting object technology to the CAD world. 
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The Bottom Line 
The bottom line is that users are less concerned with the object orientation 
of a solution as compared with its ability to address their design needs. 
They would also like software solutions tliat can be extended with ease, 
instead of having to invest in programming resources to develop a custom 
solution and to be able to access objects or CAD applications across plat­
forms without having to work around interoperability issues. To date, the 
object-based an±iitectures and solutions being offered by vendors in tiie 
CAD world still do not solve the ever-important user concerns of propri­
etary data models, data exchange, and interoperability. The promise of 
objects in CAD will have reached its promise once smart objects are able to 
carry knowledge from one application to another and users will be able to 
Operate in a hybrid environment where legacy (nonsmart) data is 
involved. 

Objects in CAD are not quite here yet, but over the next five years there 
will be a slow but steady iiifiltration of software that is increasingly popu-
lated by smart objects. This infiltration will first take place in AEC and will 
eventually filter over to the mechanical world. The uptake of objects in 
CAD would go faster if vendors would focus more on the interoperability 
of objects and solutions. One can only hope that the OLE for D&M com­
mittee is beginning to think about smart objects like smart screws, bolts, 
and motors. 

Interactive Product Simulation 
Although rapid prototyping may be a reality in CAD today, what has been 
called virtual prototyping has not been widely embraced by the design 
community. CAD vendors have ventured in this direction of designing 
and visualizing assemblies in a virtual environment (for example. Com-
putervision's electroiuc product definition strategy). Hardware vendors 
like Silicon Graphics and IBM have seen its customers use its workstations 
to complete virtual tasks, such as fly-throughs of complex product assem­
blies to simulations of a manufacturing plant. And there has been the occa-
sional animation-based software vendor eyeing a piece of the virtual 
prototyping market. But "virtual prototyping" has never been clearly 
defined, resulting in a mix of hardware and software solutions looking for 
a market and a group of users. The ambiguity of this market's definition 
has made sizing this market a challenge for Dataquest. 

Dataquest beUeves we have finally stumbled on a term that may better 
describe this market (and enable us to eventually size the market opportu-
nity)—interactive product simulation (IPS). As Division Inc. describes IPS, 
it is the ability to create, interact with, manipulate, share, and analyze a 
virtual product in real time. We feel that this term and definition fit more 
closely with the mechanical design process. With this definition, we can 
include such companies as Engineering Animation (with VisMockUp and 
VisFly), Division Inc. (with its dVise family of products), and Tecnomatix 
Technologies (with DYNAMO), and we can exclude sudi companies as 
Transom Technologies Inc. (with its Jack software). Dataquest will be look­
ing at IPS more closely in 1998, refining the boundaries of IPS and defining 
the market players. 
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Chapter 5 

Mechanical Market by Subapplication 
Chapter 2 provided a definition of Dataquest's mechanical subapplication 
structure. This chapter provides a detailed look at the market by subappli­
cation. For the convenience of our readers, here we reprint Figure 2-2, our 
subapplication outline, as Figure 5-1. Table 5-1 gives the 1996 nnarket size 
by subapplication and the five-year CAGR forecast. 

There are two important points to be made about Dataquest's subapplica­
tion database. First, whUe we report a vendor's market share and revenue 
based on company software revenue, or the sum of direct, indirect, OEM, and 
reseller revenue, we report a vendor's subapplication revenue based on soft­
ware product revenue, or the sum of direct and indirect revenue. Thus, for 
some companies, in particular IBM, the sum of all subapplication revenue 
will be lower than what we normally report in our standard market share 
tables (because of the exclusion of OEM and reseller revenue in the 
subapplication database). 

Secondly, this year, Dataquest is reporting less detailed subapplications 
than in previous years under the Computer-Aided Design heading. 
Because the boundaries among functional design, conceptual design, and 
tool and fixture design are not that distinct, we are reporting those three 
subapplications under the heading Design Applications. 

Computer-Aided Design 

Design Applications 
Design applications are the mainstay of the mechanical CAD/CAM/CAE 
market, frivestment in basic CAD tools by end users is reflected in the high 
growth rate of this subapplication in botii 1996 and 1995 (17 and 32 per­
cent, respectively). Vendor penetration into the imtapped Asia/Pacific 
region and reinvestment/rethinking of CAD strategy by a large number of 
European automotive and aerospace firms have re-energized this subap­
plication over the past few years. Outstanding performance by perennial 
market players Parametric Technology, IBM, EDS Unigraphics, Computer-
vision, and MICROCADAM in 1996 also have helped to boost this seg­
ment. Figure 5-2 shows the 1996 software market share of the leaders in 
design applications. 

This subapplication will continue to grow, albeit more slowly, over the 
next five years. It is expected to show a five-year CAGR of 11 percent imtil 
2001, slightly above the total market CAGR of 10 percent over that same 
time period. Better modeling tools wUl be needed to drive downstream 
applications like CAM and rapid prototyping, and users are beginning to 
design increasingly complex assemblies. The midrange vendors will 
become strong factors in driving this subapplication beginning in mid-to-
late 1998, especially in sales for manufacturing tool and fixture design. 
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Figure 5-1 
Mechanical Subapplications 

CAD 

CAE 

CAM 

^^^^ ' 

Design Applications 

Drafting and Documentation 

Analysis 

Linkage/Mechanism 

Manufacturing Process 
Simulation 

Other Tools 

Other ManufactLiirng 
Applications 

Product Data Management 

Component Infomiaion 
Systems 

Knowledge-Based 
Engineering 

Application Development 
Environments 

Numerical Control 

Part Processing Design 

Coordinate Mea^ring 
Machines 

Otfiine Robotics 

97K213 

Source: Oataquest (September 1997) 

CMEC-WW-MT-9701 ©ig97Dataquest September 22,1997 



Mechanical Market by Subapplication 27 

Table 5-1 
Mechanical Subapplications Market Size and Forecast 

Computer-Aided Design 
Design Applications 
Drafting and Documentation 

Computer-Aided Engineering 
Analysis 
Linkage /Mechanism 

Computer-Aided Manufacturing 
NC Part Programmnig 

Part Processing Design 
Other Manufacturing Applications 

Other Tools 
Knowledge-Based Engineering Tools 

Application Development Environments 
Product Data Management 
Component Information Systems 

All Subapplications 

1996 Software 
Revenue ($M) 

2,108.9 
1,382.6 

726.3 
553.6 
507.4 
46.2 

393.8 
322.7 

32.5 
38.5 

287.9 
22.3 

23.8 
236.2 

5.7 
3,344.6 

1995-1996 
Growth (%) 

10.4 
17.2 

-0.6 
15.9 
15.1 
25.5 
18.7 
16.3 
42.4 

22.6 
19.9 
43.1 
13.0 
17.1 

235.7 
1^9 

1996-2001 
CAGE (%) 

S3 
10.9 
2.4 

11.8 
11.7 
125 

11.6 
10.8 
15.9 
14.0 
135 
115 
14.7 
12.2 

453 
9.8 

Note: Revenue does not add to $3,344.6 million because of rounding 
Source: Dataquest (September 1997) 

Figure 5-2 
1996 Design Applications Market Share 
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Drafting and Documentation 
Similar to design applications, drafting and documentation is the bread 
and butter of the mechanical CAD/CAM/CAE market; in fact, in the 
earliest days of CAD, drafting was the only subappUcatioii in the market. 
This subapplication has continued to be one of the largest (comprising 
more than 20 percent of the 1996 mechanical CAD/CAM/CAE software 
revenue). Despite its size, it is also one of the slowest-growing subapplica-
tions. In 1996, it reached $726 million; in 2001, it is expected to reach only 
$818 milUon. Figure 5-3 gives the market share of the top players in this 
subapplication. 

Although drafting is not an area of rapid change or innovation, drafting's 
large market size confirms that, even after 25 years of mechanical CAD 
development, this subapplication is still essential to the design process. A 
new crop of players, like Visio and 3D/Eye (now part of Visionary Design 
Systems), could shake up this sleepy application in the near term, though 
they will not drive huge expansion here. Instead, they have the potential 
to take market share away from established players, particularly those 
with largely standalone drafting-only packages. Looldng further out, how­
ever, 3-D and solid models are becoming more corrmion in the design pro­
cess, and these models are being sent directly to downstream 
manufacturing applications, leaving out the intermediate drafting and 
drawing step. 

Figtire 5-3 
1996 Drafting and Documentation Market Share 
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Source: Dataquest (September 1997) 
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ComputerAided Engineering 

Analysis 
Dataquest has been waiting for years for the analysis market to take off— 
SO far, it stiU hasn't happened. Instead, revenue from this subappUcation 
have hovered around the average mechanical CAD/CAM/CAE market 
growth rate, performing neither weU above nor well below the average 
growth. Although MacNeal-Schwendler and SDRC still lead this market 
(see Figure 5-4), no single vendor is growing largely at the expense of 
another. This is one subapplication that features a host of small players 
and specialty analysis vendors. 

Analysis vendors have been responding to designers' needs by developing 
better user interfaces, error-checking codes, and automatic mesh 
generators and healers The next step is to pursue tighter integration of 
these analysis packages with solid modelers, sometihing Ansys is already 
doing. Additionally there are stiU imtapped areas within this market to 
pursue, such as nonlinear analysis, and nontraditional industries, such as 
in electronic packaging (though Dataquest can no longer consider this area 
"untapped"). The analysis market is badly in need of a visionary to spear­
head this subapplication's next big step forward—to date, Ansys is tiie 
only company that has attempted to do just that. For the most part, many 
of the vendors in this market have been busy pursuing some of these 
untapped opportunities rather than putting forth a vision of what analysis 
should be in the next five years. 

Linkage/Mechanism 
Linkage/mechanism reached $46 million in 1996, up 26 percent from the 
previous year. While Mechanical Dynamics was one of the pioneers of this 
market. Parametric Technology's overall robust growth have given it the 
No. 1 spot (see Figure 5-5). 

Dataquest sees tiiis subapplication growing at about the same rate as the 
analysis market until 1999, at which point we predict that it will grow 
faster ihan analysis until the yeau: 2001. We see real benefits in an 
engineer's ability to do quick simulations, what-if scenarios, and analysis 
of designs before the design and any associated problems move further 
downstream. The one limiting factors to good growth in this subapplica­
tion is the lack of tight integration with CAD software. Right now, tiie 
integration is primarily with analysis packages. Linkage/mechanism, sim­
ilar to analysis, will not become "mainstream" until that integration with 
CAD occurs. 
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Figure 5-4 
1996 Analysis Market Share 
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Figtire 5-5 
1996 Linkage/Mechanism Market Share 
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Compute^Aided Manufacturing 

Manufacturing Process Simulation 

Numerical Control 
Figure 5-6 shows the 1996 software revenue market share of the leading 
vendors. Nearly all of the leading mechanical applications vendors play in 
this subapplication, including several Japanese compardes (like Hitachi 
Zosen and Nihon Unisys) with their own products developed in-house as 
well as a number of NC-only vendors (like CGTech, Pathtrace, CNC Soft­
ware, and Surfware). Despite the continuing fragmented nature of this 
subapplication, Dataquest does not expect a shakeout anytime soon. 

It can be expected that increased sales in CAD software translate to 
increased sales in numerical control (NC) software. Dataquest has found 
that growth of NC software typically lag that of CAD software, but not by 
much. We expect NC sales to show a five-year CAGR of 11 percent, nearly 
the same as the forecast sales growth of design applications. 

Figure 5-6 
1996 Numerical Control Market Share 
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The key factor for growth in this market will come from the ability of these 
tools to close the gap between design and manvifacturing. More specifi­
cally, a key driver will be the ability to extract information from design 
data and bring that intelligent information to the manufacturing process, 
and vice versa. This is one area where new software, in the form of inteUi-
gent or smart objects as discussed earlier in Chapter 4, could really find a 
niche in the medianical CAD/CAM/CAE market. (Such systems could 
include feature recogrution knowledge for machining user-defined and 
standard features.) Dataquest is already seeing steps in more tightly inte­
grated in-house knowledge, business practices design activities, and 
manufacturing with software packages that incorporate manufacturing 
rule-checking and design rule-checl^g, as well as generative machining 
principles (closely linked to part processing design, discussed in the next 
section). 

Part Processing Design 
Part processing design is concerned with the design of a series of manvifac­
turing steps needed to manufacture a part, which can include tool path 
optimization, material speed and feed rates, machine tool definitions, and 
machirung operations. Few vendors acrtually offer tools that can be consid­
ered in this subapplication; hence, Dataquest is not showing market share 
of the part processing design players. This subapplication is expected to 
grow faster than average over the next five years. Today's players and 
products include IBM's Prismatic Machining Assistant, Matra Datavision's 
Euclid Machinist, SDRC's I-DEAS Generative Machining, and Tecnomatix 
Technologies PART. 

Dataquest believes this is one area poised to grow well over the next five 
years, as much of this work is still done manually or with a patchwork of 
different programs. The real impediment to growth will be capturing 
mind share in the fragmented collection of job shops and manufacturing 
outfits, particularly in the United States, that are accustomed to a lot of 
manvial processes. 

Other Manufacturing Applications 
Coordinate measuring machines and offline robotics round out the CAM 
subapphcations. Because of the small size of these subappHcations, 
Dataquest has chosen not to show marJset share of the vendors. We do not 
expect to see emy large growth opportunity in coordinate measuring 
machine software as it exists today. 

On the other hand, offline robotics technology presents some real opportu­
nities for vendors. Currently, Deneb Robotics, IBM, and Tecnomatix Tech­
nologies compete in this space. Revenue for this subapplication was at $36 
million in 1996, but the real market opportunity today is shghtly larger 
tlian that, as Dataquest currently does not track all players (such as 
SILMA). Although the initial investment required for offline robotics 
applications is high, the potential benefits in time and production cost sav­
ings are huge. And, the big CAD spenders—those in automotive, aero­
space, and industrial machinery—are fueling growth in this 
subappUcation. 
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Other Tools 

Knowledge-Based Engineering 
Generative technologies, expert systems, and knowledge- or rule-based 
engineering (RBE) have existed for quite some time, and vendors have 
come and gone in this market. Today, the way Dataquest has defined 
knowledge-based engineering, the market has two mainstay players— 
Concentra and Stone & Webster—and a handful of small players offering 
knowledge-based engines or larger players (like Trilogy) building appHca-
tions on top of knowledge-based engineering technology. The only player 
that we track in this market today is Concentra. Thus, we will not show 
market share or a growth forecast for this subapplication. 

RBE can be best envisioned as a technology to automate repetitive por­
tions of the engineering design process. For instance, a company can use 
an RBE system to develop a model that captures the full spectrum of engi­
neering rules, industry standards, manufacturing constraints, cost infor­
mation, and scheduling constraints. As a result of capturing these 
processes and knowledge, new designs can be generated directly from 
functional specifications. 

The major benefit to the end user is a reduction in product development 
time and, consequently, cost. RBE reqiuires a significant amount of pro­
gramming, typically in a vendor-proprietary l^iguage, and a fair amount 
of consulting work, to develop a usable application for the end usen 
Dataquest expects growth in ihe rule-based engineering subapplication to 
come when the task of btiilding (which today means programming) appli­
cations becomes easier or more robusi; applications are developed based 
on the technology. Nevertheless, the line is blurring between mle-based 
engineering, which is really a technoloj;y and not a market, and related 
areas like salesforce automation. Concentra has already had some success 
in this area with its salesforce automation tool introduced in 1995. We 
expect our definition of this subapplication to evolve as the technology 
and its appUcations change over the next few years. 

Application Development Environments 
Application development environments are the programming tools used 
to aid in the generation of user-defined, custom programs. These tools 
include CAD customization tools Uke EDS Unigraphics' UG/GRIP and 
Parametric Technology's Pro/DEVELOP. It also includes some of the new 
architectures announced over the past few years, like Matra Datavision's 
CAS.CADE, Computervision's Pelorus (though sales here are negligible), 
and Bentley Systems' MicroStation/J (announced in June). Again, because 
of the small size of tihis market ($24 million in 1996), Dataquest has chosen 
not to show any market share information. 

The newer appUcation development environments are closely aligned 
with object-oriented software and architectures for CAD applications. As 
the concept of object-oriented technology and component software 
technology for CAD takes off, so will this new breed of application 
development environments. 
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Product Data Management 
In following the PDM market, Dataquest tracks only those vendors that 
specifically offer PDM functionedity—that is, a combination of vault, 
workflow, and product structure. We do not track systems integrators, 
consultants, companies offering conversion services, compardes offering 
redlining/markup software, or hardware providers (for example, 
companies offering scanning devices). Nor do we track those companies 
that are primarily document management vendors (like Documentum and 
Cimage). As a result, our martet size of $236 million in PDM software 
(excluding services) is smaller than what is typically quoted by other 
market research firms. 

Of coxirse, as some of these vendors become more PDM-focused and less 
document management-focused, we will begin to include those vendors 
in our PDM subapplication. Since last year, new players have entered the 
market, most notably Agile Software, ConsenSys, Right Angle, and Smart 
Solutions. When these companies show revenue streams greater than $2 
million, we will add them to our database. 

Figure 5-7 shows the 1996 market share of the leading PDM vendors. 
Computervision has led this market for the past ttvree years, followed by 
Sherpa and Fonntek. The market as a whole grew 17 percent in 1996. PDM 
purchases are still largely being made by discrete manufacturing 
companies, and a sizable chimk of the revenue generated in this market is 
Still going to the mechanical CAD vendors. 

Product data management has never exploded as many have hoped, and 
Dataquest continues to be conservative in our growth estimates. We 
expect PDM's software growth to remain slightly above the overall 
mechanical applications growth rate, especially from 1999 and beyond 
(prior to that time, it wUl show more growth compared to the average). 
Interestingly, one of the big factors inhibiting growth in this martet is 
CAD to PDM integration, according to a PDM end-user survey we 
conducted in early 1997. Users rated CAD to PDM integration the most 
important in a series of PDM features. Further, the difference between 
their importance ratings and their satisfaction ratings for CAD to PDM 
integration was the greatest of all the features (meaning users were most 
dissatisfied with that area). 
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Figtire 5-7 
1996 Product Data Management Market Share 
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PDM systems are also fighting the same organizational/cultural barriers 
they have fought since the beginning. We also asked our survey respon­
dents to identify tiie single greatest impediment to expanded use of PDM 
in their companies, and 29 percent said the company's structure and 
culture was the biggest roadblock to expansion. 

To date, few vendors have ventured out beyond the discrete manufactur­
ing umbrella, although there is always talk of moving into the process 
industries like pliarmaceuticals and insurance. Those companies eyeing 
new places for PDM to go have targeted two areas: electronic design and 
process plant design. This year, vendors announced either data manage­
ment solutior^ that interface to electronic design automation software or 
wholly new software being developed to target the unique PDM require­
ments of the electronic designer. The other area of vendor attention, plant 
design, is an industry that could benefit from a standards-based approach 
to PDM. Plant design can be characterized as large, one-design/one-build 
projects with a need for standards and persistent data. Nevertheless, PDM 
cannot simply be brought into new markets or industries without under­
standing wliat end-user needs and industry-specific processes are. Until 
that changes, PDM will largely be a solution that resides in with discrete 
manufacturers. 

Dataquest asks readers to refer to our PDM and collaborative engineering 
discussions in Chapter 4 for other growth/impediment opportunities for 
PDM. 

CMEC-WW-MT-9701 ©1997 Dataquest September 22,1997 



36 Mechanical CADlCAMlCAE Worldwide 

Component Information Systems 
Component information systems (CIS) is a urdque subapplication that 
straddles mechanical, electrical, and architectural design/construction. 
Currently, Dataquest defines this subappUcation as it applies to discrete 
manufacturing. Dataquest tracks only two mechanical-oriented CIS 
players—CADIS and Autodesk—but we will be adding CenTOR later this 
year. If we were to include CIS vendors geared toward electronic design, 
the market would expand to include Aspect Development and 
Information Handling Systenns (IHS). If we were to expand the market to 
architectural/construction vendors, we would add The Sweets Group, 
other Autodesk products, and numerous smaller players with electronic 
catalogs. Because of the small size of this subapplication the way we track 
it today, we are not reporting market share information at this time. 

The CIS players differentiate themselves from one another based on a 
number of factors, including the following: 

• Electrical, mechanical, or materials component emphasis 

• Revenue generated from legacy data conversion services, content or 
subscription services, and search/retrieval engines 

• Search/retrieval capabilities 

• Interfaces to PDM, CAD, or MRP systems 

• Web/Internet/intranet capabilities 

This subapplication will be a rising star over the next five years, with 
growth much greater than any other mechanical subapplication Dataquest 
currently tracks. Both low-end and high-end CIS applications are expected 
to do well. On one hand, there is still a lot of component and part selection 
done manually (with the engineer searching through paper-based cata­
logs). We expect much of this to be automated over the next five years, 
provided the price of these lower-end CIS systems stays low. On the other 
hand, high-end CIS deployments that involve corporate re-engineering 
and a si^:iificant amount of database development will also show liealthy 
growth. Here, particularly in discrete manufacturing environments, the 
rising interest in corporate intranets as a delivery v ^ c l e for information 
will further advance the market. The only limit to growth at the high end 
is the fact that tiiese high-end CIS systems are often competing for dollars 
with PDM deployment and MRP systems. 
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Chapter 1 

Market Share Survey Overview 

Methodology 

Each year, Dataquest surveys CAD/CAM/CAE/GIS vendors in order to 
estimate their annual revenue. The survey for 1995 covers 300 vendors 
worldwide by six main appUcations segments, four operating systems 
groups, four world regions, European and Asian coimtries, hardware, 
software, services, and distribution channels. This exercise provides input 
for Dataquest's dynamic database of CAD/CAM/CAE/GIS shipments/ 
revenue by world region/country, operating systems, and applications 
segment. The information gained is supplemented by, and cross-checked 
with, Dataquest's other information sources. 

The CAD/CAM/CAE market share survey takes place twice each year. 
The first survey in the fourth quarter is to prepare early estimates for the 
calendar year. This is followed by a second survey ui the spring in order to 
finalize estimates for the previous cetlendar year. The first stirvey takes 
place from October to December. Our prehininary estimates are completed 
by the end of the calendar year under review, and the results are summa­
rized in a fax report that is released in January of the following year and 
published in a Source: Dataquest document by January 31. 

The second survey takes place during April. Our final CAD/CAM/CAE/ 
GIS market share estimates are again published in a Source: Dataquest 
document by May 31. There is usually minimal difference between early 
and final rankings, as Dataquest makes every effort to ensure preliminary 
estimates are as accurate as possible. However, there are usually some 
surprises at year-end, and our numbers do change. It should also be noted 
that when new information becomes available concerning a previous 
year's numbers, the database is updated to reflect the best information 
available. 

The categories for which CAD/CAM/CAE/GIS revenue is reported are 
defined comprehensively for the purpose of clcirity and guidance to sur­
vey participants. These definitions may occasionally be revised, altered, or 
expanded to reflect changes in the industry. To support these definitions, 
Dataquest wall send an annual survey guide to all participants In its CAD/ 
CAM/CAE/GIS market share survey program. This document comprises 
the 1995 survey guide. 

Dataquest utilizes both primary and secondary sources to produce market 
share data. In addition to the annual market share survey, Dataquest uses 
the following sources in order to accurately quantify market activity: 

• Information published by major industry participants 

• Estimates made by knowledgeable and reliable industry spokespersons 

• Government data or trade association data 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and users 
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• Relevant economic data 

• Information and data from online or CD-ROM data banks 

• Articles in both the general and trade press 

• Reports from financial analysts 

• Annual reports. Securities and Exchange Commission documents, 
credit reports 

• Reseller and supplier reports and reports from a vendor's competitors 

• User studies 

Dataquest also sums vendor revenue across other industries covered by 
Dataquest to make sure revenue is not credited twice, and checks with 
multiple sources at one company to cross-check data on that company. 

Dataquest analysts have many years of experience in how to apply the 
tools described to get the most accurate information possible on a particu­
lar company (such as what to use when, and what industry averages are). 
It is the CAD/CAM/CAE/GIS group's policy to continually update our 
market information for any year, based on any new data received, in order 
to arrive at the most accurate market representation possible. 

We survey worldwide, which involves more vendors and therefore pre-
sents higher total market revenue, lower market share per vendor, and a 
more accurate overall market picture. 

Despite the care taken in gathering, analyzing, and categorizing the data 
in a mearungful way, careful attention must be paid to the definitions and 
assumptions used herein when interpreting the estimates presented in this 
document. Various companies, government agencies, and trade associa­
tions may use slightly different definitions of product categories and 
regional groupings, or they may include different companies in their sum­
maries. These differences should be kept in mind when making compari­
sons between data provided by Dataquest and data provided by other 
suppUers. 
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Chapter 2 

CAD/CAM/CAE/GIS Companies to Be Surveyed 
Worldwide for 1995 

Dataquest will survey the following CAD/CAM/CAE/GIS 
companies throughout the world for 1995 data. 

The North American Companies 
• 3Soft 

• Accel Technologies 

• Accugraph 

• ACTEL 

• AdinaR&D 

• ADRA Systems 

• ael Advance Graphics Systems 

• ALDEC 

• Algor Interactive Systems 

• Alias Research 

• Altair Computing 

• Altera 

• Analogy 

IIi Ansoft 

• Ansys 

• Applicon 

• Aptix 

• Ashlar 

• Aspec Technology 

• Aspect Development 

• Aspen Technology 

• AT&T Bell Laboratories 

• Auto-Trol 

• Autodesk 

• Autometric 

• Avant! 

• B.A. Intelligence Networks 

• Bentley Systems 

• Boothroyd Dewhurst 
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• CAD WORKS 

• Cadence i 

m Cadis Software 

• CADKEY 

• CADSI 

• CAEPlus 

• CAMAX 

• Carrier Corporation 

• Cascade Design Automation 

• CGTech 

• Chronology 

• Chrysalis Symbolic Design 

• Cimlinc 

• Cimplex 

• Claritas/NPDC 

• CMstat 

• CNC Software 

• Compact Software 

• COMPASS Design Automation | 

Computer Aided Design Software 
Computervision 

Concentra 

Contec Microelectronics 

Cooper & Chyan Technology 

Crosscheck Technology 

CSAR Corporation 

Data I/O 

Database Applications Inc. 

Deneb Robotics 

Design Acceleration 

Digital Equipment Corporation 

DP Technology 

Dynamic Graphics 

EA Systems 

Eagle Design Automation 

Eagle Point i 
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• Earth Resource Mapping 

• EDS-Unigraphics 

• Enghouse Systems Ltd. (Canada) 

• Engineered Software 

• Engineering Mechanics Research 

• EOSTAT 

• EPIC Design Technology 

• Equifax/NDS 

• ERDAS 

• Escalade 

• ESRI 

• ETAK 

• Evolution Computing 

• Fintronic 

• Formtek 

• Frontline Design Automation 

• GenasysH 

• Geo/SQL 

• Geographic Data Technology 

• Geomax International 

• Gibbs and Associates 

• Graftekhvc. 

• GRAPHSOFT 

• Harris EDA 

• Hewlett-Packard 

• Hibbit, Karlsson & Sorensen 

• High Level Design Systems 

• i-LogixInc. 

• IBM 

• Ikos Systems 

• IMSI 

• Information Handling Services 

• Intergraph 

• hiterHDL 

• International Software Systems 

• Intusoft 
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• ISICAD 

• Landmark Graphics I 

• Livermore Software Technologies 

• LSI Logic 

• LV Software 

• MacNeal-Schwendler Corporation 

• Macon 

• Maplnfo 

• MARC 

• MCS 

• Mecharucal Dynamics 

• Mentor Graphics 

• Meta-Software 

• Micrografx 

• Microsim 

• Mine Software 

• Motorola 

• Nextwave Design Automation 

• NovaSoft Systems m 

• OEA International 

• Optem Engineering 

• Oread 

• Pacific Numerics 

• PacSoft 

• PADS Software 

• Parametric Technology 

• PCI Remote Sensing Corporation 

• PRC 

• Protel Technology 

• Quantic Laboratories 

• Quicktum Systems 

• Radian Corporation 

• Rebis 

• Research Engineers—Civilsoft 

• Royal Digital Centers 

• Scientific & Engineering SW m 
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• SDRC 

• Sherpa Corporation 

• SHL Systemhouse 

• Sigma Design 

• Silicon Graphics 

• Silicon Valley Research Inst. 

• SIMUCAD 

• Simulation Technology 

• Softdesk 

• Spatial Technology Inc. 

• Speed 

• SpeedSim 

• Spot Image 

• SRAC 

• Strategic Mapping 

• Summitt Design Inc. 

• Sim Microsystems 

• Surfware 

• Sweet's Electronic Publishing 

• S5Tiopsys 

• Synplicity 

• Systems Science 

• T D Technology 

• Tactician Corporation 

• Tanner Research 

• Terr-Mar Resource Information Systems 

• Terra Sciences 

• TYDAC Technologies Inc. 

• Unicad 

• Unisys Corporation 

• Variation System Analysis 

• Veritools 

• Viagrafix 

• Viewlogic Systems 

• VISTA Environmental Inf. 

• VLSI Libraries 

CMEC-WW-GU-9601 ©1996 Dataqu est February 26,1996 



Mechanical CAD/CAM/CAE Applications Worldwide 

• VLSI Technologies 

• Workgroup Technology \ 

m Xilinx 

• Zeelan Technology 

• Zycad 

The European Companies 
• ABBIndustria 

• Abstract Hardw^are 

• ACALtd. 

• ALS Design 

• Anilam Electronics 

• APIC Systemes 

• ARKTECSA 

• ASCAD/ASCAM 

• Assigraph 

• CAD Centre Ltd 

• CADLabS.p.A. 

• Cad-Distribution AG A 

• CAD-UL " 

• Cadtronic Computer Systeme 

• CATALPA Groupe Missler 

• Cimatron 

• CIMTEKSA 

• Cisigraph 

• Clemessy Innovation SA 

• Complansoft CAD GmbH 

• Computational Mechanics 

• Computer Services Consultants 

• DapcoSA 

• Dassault 

• debis Systemhaus GmbH 

• Delcam Systems International 

• Eigner+Partner GmbH 

• Elstree Computing Ltd 

• Engineering Computer Services d 

• Exapt * 
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• FHECOR 

Ii Fides Industrielle Automation 

• Framasoft 

• Gable CAD Systems 

• Geometria GIS Systems House 

• Graphisoft Software Development 

• Ground Modeling Systems Ltd. 

• HanDataport 

• Hochtief 

• ICEM Technologies 

• ICL Finland OY 

• lEZ CAD-Systeme GmbH 

• Investronica SA 

• ISD Software imd Systeme GmbH 

• ISDATAGmbH 

• ISKA 

• Kloeckner-Moeller GmbH 

Ii Kockums Computer Systems AS 

• Laser-Scan 

• M.O.C. 

• Marcus Computer Systeme 

• Matra Datavision 

• mb Programme 

• Moss Systems Group 

• Nemetschek Programmsystem GmbH 

• Norlinvest Ltd Visionics 

• Number One Systems 

• PAFEC 

• Pathtrace Engineering Systems 

• Poppenhaeger Grips GmbH 

• PROCAD GmbH und Co.KG 

• Radan Computational Ltd. 

• RIB/RZB 

• RoboCAD Solutions Ltd. 

• Sagantec Europe BV 

• Sener Ingenieria y Sistemas SA 
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• SerbiSA 

• Siemens Nixdorf Informationssysteme 

• Sinus Softw^are GmbH 

• Smallw^orldwide 

• Soft-Tech Software Technologies 

n Softronics 

• Speed 

• Star Infromatic 

• Straessle AG 

• Superdraft 

• Sysdeco Innovation AS 

• Tebis 

• Technische Computer Systeme GmbH 

• Triplan 

• ULTImate Technology 

• VEDA—Design Automation 

• Vero International Software 

• Whessoe Computing Systems 

• Wiechers Datentechnik 

• Ziegler Informatics 

The Japanese Companies 
• Andor 

• ARGO Graphics 

• C. Itoh Techno-Science 

• Cadix 

• Century Research Center 

• CPU 

• Design Automation 

• Fujitsu 

• Graphtec Engineering 

• Hakuto 

• Hitachi 

• Hitachi Zosen Information Systems 

• Information Services International Dentsu 

• Lnformatix 

• INS Engineering 
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• Kubota Computer 

• Marubeni Hytech 

• Mitsubishi Electric 

• Mitsui Engineering 

• Mutoh Industries 

• NEC 

• Nihonltek 

n Nihon Unisys 

• Omron 

• Pasco 

• Ricoh 

• Seilco Instruments 

• Sharp System Products 

• Sony 

• Sophia Systems 

• Sumisho Electronics 

• Sumitomo Denko Workstation 

• Tokyo Electron 

• Toshiba 

• Toyo Information Systems 

• UchidaYoko 

• Wacom 

• Zuken-Redac 

Of the 302 companies to be surveyed, 179 are North American, 85 are 
European, and 38 are Japanese. 
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Chapter 3 

Research Metrics. 
Definitions for the research metrics used in this survey are as follows: 

• Total revenue vvith the original equipment manufacturer (OEM): The 
total amoimt of money received by a company for all goods and ser­
vices sold into the CAD/CAM/CAE/GIS market. This figure is typi­
cally only released when requested. 

• E>istribution charmels: Distribution channels are defined as follows: 

• Direct channel—The chaimel through which product moves directly 
from the manufacturer or vendor to the end user, usually by means of 
a professionally trained salesforce 

Q OEM—The charmel through which vendors or manufacturers sell 
their finished product to other companies for resale through an agree­
ment. Once sold, the product is usually modified sUghtly and then 
resold directly to the end user or through an indirect channel. Ven­
dors that resell nonbranded product differ from VARs in that they 
often add their name to the product and back up its warranties. 

• Indirect chaimels—^AU other charmels through which the finished 
product moves to the end user, including VARs, dealers, and mass 
merchandisers 

• Turnkey: Bundling hardware and software for sale as a unit 

• Total factory revenue: Money received by a company for its goods, 
excluding OEM revenue or consulting revenue 

• Hardware revenue: Revenue derived from the sales of CPUs (including 
operating systems), ternainals (for host-dependent systems), and 
peripherals 

• Software revenue: Revenue derived from the sales of bimdled (part of a 
turnkey system) and applications software. It does not include operat­
ing systems revenue, which is part of the hardware revenue. 

• Service revenue: Revenue derived from the service and support of 
CAD/CAM/CAE/GIS systems. Service revenue can be calculated in 
the market share tables by subtracting hardware and software revenue 
from total factory revenue. Service revenue includes the following: 

a Applications development—Adding new functionality through 
design and development of new customized CAD/CAM/CAE/GIS 
software applications, or the modification, enhancement, or customi­
zation of existing software applications 

Q Consulting—Including an assessment of a company's CAD/CAM/ 
CAE/GIS business IT needs and formulation of a plan based on 
needs identification 

a Integration services—Planning, implementing, migrating, and 
integrating software products 

a Maintenance—Fees for hardware and software 

CMEC-WW-GU-9601 ©1996 Dataquest • 13 



14 Mechanical CAD/CAM/CAE Applications Worldwide 

a Management and operations services—Includes help deslc, education 
and training, disaster recovery, vaulting, facilities management, 
configuration management, and relocation services 

a Service bureau—Includes construction of database, data conversion, 
product design, analysis, or manufacturing 

Seats: The number of possible simultaneous users 

Unit shipments: The number of seats delivered, excluding those sold to 
another company for resale (OEM). CPU shipments are defined as the 
number of CPUs delivered, vvhich is the same as unit shipments for all 
platforms but host-dependent platforms. 

Average selling price (ASP): The average amount of money received by 
the factory for the sale of a turnkey/hardware system. The database 
forces reconciliation of a company's revenue and vmit shipments with 
the average selling prices of each application and platform. 

Installed base: The total number of seats/CPUs in use, calculated by 
forecasting the previous year's installed base plus the year's unit/CPU 
shipments, less retirements. 

Compound armual growth rate (CAGR): A computed, compounded 
growth rate used in forecasting 

i 

i 
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Chapter 4 

Worldwide Geographic Region Definitions and 
Exchange Rates - ^ ^ - ^ ^ ^ ^ ^ — ^ . ^ ^ ^ 

Dataquest divides the different geographic regions as follows: 

• North America: Includes Canada, Mexico, Puerto Rico, and the United 
States 

• Europe 

a Western Europe: Includes Austria, Benelux (Belgium, the Nether­
lands, Luxembourg), France, Germany (including former East Ger-
many), Italy, Scandinavia (Denmark, Finland, Norway, Sweden), 
Switzerland, the United Kingdom, and the Rest of Western Europe 
(Andorra, C5q?rus, Gibraltar, Iceland, Liechtenstein, Malta, Monaco, 
San Marino, Spain, Sweden, Turkey, Vatican City, and others) 

• Eastern Europe: Includes all coimtries currently categorized as 
Central Europe in addition to Albaiua, Bulgaria, the Czech Republic 
and Slovakia, Estonia, Hungary, Latvia, Litfiuania, Poland, Romania, 
and the republics of the former Yugoslavia. Also included in this 
group is Russia and the other republics of the former Soviet Union 
(Belarus, Ukraine, Georgia, Moldova, Armenia, Azerbaijan, Kazakh­
stan, Uzbekistan, Tajikistan, Kyrgyzstan, and Turkmenistan) 

• Japan 

• Asia/Pacific: Includes Hong Kong, Korea, Singapore, Taiwan, and Rest 
of Asia (Australia, Brunei, Cambodia, China, India, Indonesia, Laos, 
Malaysia, Maldives, Myanmar, Nepal, New Zealand, Pakistan, the 
Philippines, Sri Lanka, Thailand, and "S^etnam) 

• Rest of World: Includes Africa, Central America, the Caribbean, the 
Middle East, Oceania, and South America 

When converting a company's local currency sales into U.S. dollars, or 
vice versa, it is important to use the 1995 exchange rates provided below 
(see Table 4-1). These rates vdll prevent inconsistencies in the conversion 
of offshore sales between each company. These are the exchange rates that 
will be used in the final 1995 CAD/CAM/CAE and GIS market share sur­
vey. Exchange rates for historical years are available on request. 

CMEC-WW-GU-9601 ©1996 Dataquest 15 



16 Mechanical CAD/CAM/CAE Applications Worldwide 

Table 4-1 
Average 1994 and 1995 Exchange Rates against the U.S. Dollar 

Country 

Austria (Schilling) 

Belgium (Franc) 

China (Renminbi) 

Denmark (Krone) 

ECU 

Finland (Markka) 

France (Franc) 

Germany (Mark) 

Hong Kong (Dollar) 

Italy (Lira) 

Japan (Yen) 

Netherlands (Gulden) 

Norway (Krone) 

Singapore (Dollar) 

South Korea (Won) 

Spain (Peseta) 

Sweden (Krona) 

Switzerland (Franc) 

Taiwan (Dollar) 

United Kingdom (Pound) 

1994 Rate 

11.33 

33.36 

8.68 

6.31 

0.84 

5.21 

5.54 

1.62 

7.73 

1,609.19 

101.81 

1.81 

7.04 

1.52 

802.40 

133.48 

7.7 

1.37 

26.46 

0.65 

1995 Rate 

10.06 

29.42 

8.35 

5.59 

0.77 

4.37 

4.97 

1.43 

' 7.74 

1,628.21 

93.90 

1.60 

6.33 

1.43 

770.57 

124.40 

7.14 

1.18 

26.48 

0.63 

Note; The annual rate Is estimated as the arithmetic mean of the 12 monthly rates. 
Source: Dataquest (February 1996) 
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Chapter 5 

CAD/CAM/CAE/GIS Operating Systems Group Def in i t ions_ 
Dataquest segments CAD/CAM/CAE/GIS data by four main operating 
system groups. These groups are as follows: 

• UNIX—UNIX is a 32-bit, multitasking, multiuser operating system, 
originally developed at AT&T Bell Laboratories. It is portable and can 
be found on most CISC and RISC MPUs, including the Intel SOxxx, 
Motorola 68xxx, and Sun SPARC. UNIX includes all UNIX variants. A 
complete list of UNIX operating systems can be found in Chapter 8. 

• Host-dependent systems—These systems include all minicomputer and 
mainframe operating systems in which the functions of external work­
stations are dependent on a host computer. The dominant operating 
systems in this group are IBM's VM and Digital Equipment's VMS oper­
ating systems. 

• Windows NT—^Windows NT is Microsoft's multiplatform, 32-bit oper­
ating system (either Windows NT or Windows NT Advanced Server) 
for high-end PCs, servers, and workstations. 

• Personal computer (PC)—This group includes MS-DOS, PC-DOS, or 
DR-DOS operating systems. MS-DOS was designed by Microsoft for the 
original IBM PC. It is the dominant operating system on PC and PC-
clone computing systems. PC-DOS is IBM's version of the disk operat­
ing system for PC and PC clones. DR-DOS is the Digital Research 
(Novell) version of this operating system. Other proprietary DOS vari­
ants such.as NEC-DOS and J-DOS are included in this category. 

• Also in the personal computer group are Mac OS, OS/2, V\/indows 3.1, 
and Windows 95. Mac OS is Apple's proprietary graphical user interface 
(GUI) operating system. OS/2 is IBM's GUI operating system for high-
end PCs and PC servers. Windows 3.1 and Windows 95 are Microsoft's 
GUI Operating systems for the PCs and PC clones. Wmdows 3.1 is a 
16-bit operating system that runs on top of DOS. It is the dominant GUI 
operating system for PC and PC clones. Windows 95 is Microsoft's 
32-bit version of Windows. Windows 95 is intended to replace \^^ndows 
3.1 and does not require a DOS foundation. 
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Chapter 6 

CAD/CAMlCAE/GIS Software Applications Definitions. 
Dataquest segments data by application t3^es. They are as foUov^s: 

• Mechanical—This segment refers to computer-aided tools used by 
engineers, designers, analysts, and drafters worlcing predominantly in 
discrete manufacturing industries. Common design applications 
include conceptual design, industrial design, structural or thermal anal-
ysis, and detail design. Common manufacturing applications include 
tool and fixture design, numerical control part programming, and off-
line robotics programming. 

• Electronic design automation (EDA)—This segment covers computer-
based tools that are used to automate the process of designing an elec-
tronic product, including printed circuit boards, ICs, and systems. EDA 
includes electronic CAE, IC layout, and PCB/hybrid/MCM, as follows: 

Q Electronic computer-aided engineering (CAE)—These are computer-
aided tools used in the engineering or design phase of electronic 
products (as opposed to the physical layout phase of the product). 
Examples of electroiuc CAE applications are schematic capture and 
simulation. 

a IC layout—This is a software applications tool that is used to create 
and vaUdate the physical implementation of an integrated circuit 
(IC). The IC layout category comprises polygon editors, symbolic 
editors, placement and routing (gate array, cell, and block), design 
verification tools (DRC/ERC/logic-to-layout), compilers, and mod-
ule development tools. 

• Printed circuit board (PCB)/hybrid/multichip module (MCM)—This 
segment covers products that are used to create the placement and 
routing of the traces and components laid out on a printed circuit 
board. Also included in this category are thermal analysis tools. 

• Architecture, engineering, and construction (AEC)—This segment 
covers the use of computer-aided tools by architects, contractors, plant 
engineers, civil engineers, and other people associated with these disci-
plines to aid in designing and managing buildings, industrial plants, 
ships, and other types of nondisciete entities. 

• Geographic information systems (GIS)/mapping—This is a computer-
based technology, composed of hardware, software, and data used 
to capture, edit, display, and analyze spatial (tagged by location) 
information. 
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Chapter 7 

CAD/CAM/CAE Subapplications Segmentation 

Mechanical 

Additional surveys are conducted to further segment the industry with 
software revenue sales by subapplication. The applications are divided as 
follows: 

Modeling Technology 
The modeling technology applications are as follows: 

• Solid modeling—The representation of a part or assembly capturing all 
relevant data describing solid characteristics of a project. This can 
include shape, weight, color, surface texture, and mass properties. Bool­
ean operations are commonly used to add and subtract volumes 
together to define the final shape of the object. 

• 2-D modeling—The representation of a part in two dimensions (it has 
an X and y coordinate). This format requires three or more views (top, 
front, and side) to depict all aspects of the part. 2-D is the most common 
geometric modeling format and is used extensively with a drafting 
function. 

• 3-D modeling—The representation of a part in three dimensions, usu­
ally in a wire-frame format (it has an x, y, and z coordinate). This format 
is commonly used in high-level CAD systems to determine the place­
ment and fit of components in an assembly. It is generally not used for 
final drafting, although some systems have the capability to translate 
the 3-D image to a 2-D standard drafting format. 

• Integrated—The integration of all 3 modeling technologies 

Mechanical CAD/CAM/CAE Subapplication 
The mechanical CAD/CAM/CAE subapplications are as follows: 

• Conceptual design 

Q Industrial design—A process that provides a common environment 
for the entire conceptual design process, including painting, model­
ing, rendering, and visualization 

Q Design layout—An initial design process in which the major compo-
nents and part interfaces are defined 

• Styling—A detailed design process in which aesthetic considerations 
are foremost in importance 

• Functional design 

a Component design—^Design of the individual components in an 
assembly 

a Assembly verification—Integration of components' designs into an 
assembly to test the size/shape and fvmction characteristics 
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a Linkage/mechanism—An assembly of components with two or more 
movable parts, usually providing some means of power, control, or 
fastening application 

• Analysis—The analysis of a physical system, part, or assembly; 
includes structural, thermal, vibrational, composite, fatigue, stack-up, 
mass property, and quality-control analysis 

Drafting and documentation 

Q Detail drafting—Representation of a part in standard geometric 
drafting format, including all part geometry dimensions and nota-
tions describing mechanical/structural, functional, and material 
characteristics 

a Schematic/detailed diagrams—Schematics used to describe hydrau­
lic and pneumatic systems 

• Technical illustration—Drawing of a component or assembly that is 
generally intended for publication 

Manufacturing engineering 

• Tool design—The design of custom-made tooling to facilitate a manu-
facturing process 

a Fixture design—The design of structural aids that hold the compo-
nent or assembly during tiie manufacturing process 

Q Part processing design—The design of a series of manufacturing 
processes 

Manufacturing process simulation 

• Numerical control part programming—The programming of a 
numerical control machine tool or automated processing system 

• Coordinating measuring machines—The programming of machines 
used to measure the physical dimensions of a part 

a Offline robotics—A process simulation that graphically represents 
the sequence of steps to program a robot for a particular operation 
and downloads data to a robot to update its control program 

System management and other tools 

• Product data management (PDM)—Software typically used in an 
engineering or manufacturing environment to manage product data. 
Characteristics of PDM systems include product/structure manage-
ment, workflow, and vault/document management capabilities. 

• Engineering data management—Software with vault management 
capabilities and limited workflow capabilities designed for use 
within an engineering environment 

• Component information systems—Software used to navigate within 
and manage a repository of engineering parts and associated data 

• Knowledge-based engineering tools—Tools used to capture design 
intent and build standard practices for controlling, modifying, and 
automating design and manufacturing activities. Also known as rule-
based engineering. 
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• Applications development environments—Programming tools to aid 
in the generation of user-defined programs that drive or interface 
with CAD/CAM/CAE. 

EDA 
For the past few years, Dataquest has subdivided the electronic CAE mar­
ket in an entirely new w ây. The subdivisions are based on design method­
ologies such as gate-level design, register transfer (RT)-level design, and 
electronic system (ES)-level design. 

Under the methodology, a design is first entered and simulated, usually at 
the RT level. It is then synthesized or compiled down to the level below it. 
This process continues (simulation and synthesis) until the design is 
placed and routed at the physical design level, at which point timing 
information is extracted from the physical design. At this point, the verifi­
cation process begins. 

For verification, the process flows in an upward direction. From the physi­
cal design level, timing information is extracted, and design rule checkers 
and logic rule checkers are used to ensure a correct design at the physical 
level. Verification continues in this upward fashion until the level at which 
the design process originally began is reached. The electronic design auto­
mation subapplications are as follows: 

CAE 
The CAE subapplications are as follows: 

• ES level 

a ES-level design—Design at the conceptual level, including hard­
ware/software co-design, design partitioning, and specification; it 
includes neither RT- nor logic-level descriptions. 

a Behavioral simulation—Nontiming-based simulation 

Q Behavioral synthesis—Synthesis of an ES-level design description to 
the RT level 

Q Formal verification—The process of mathematically proving that an 
RT-level description equates to an ES-level description (or less specif­
ically, that any design representation equates to another) 

• RT level 

Q RT-level design—Tools designed to assist engineers in entering a 
design or analyzing the simulated results of that design. This 
includes the use of graphical symbols to represent RT-level VHDL 
or Verilog. 

a RT-level simulation—Simulation at the RT level 

• VHDL—Simulation using the VHSIC Hardware Description 
Language 

• Verilog—Simulation using the Verilog Hardware Description 
Language 
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• Logic synthesis—Synthesis or translation of an RT-level description 
to a gate-level description 

Q Target compiler—A translation of an RT-level description to the 
silicon implementation 

Q Timing analysis—Verification of the timing of a design; the process 
usually involves providing inputs to a physical circuit model or com­
puter simulation to test the nondjmamic functions of a design; static-
timing verification does not require the use of test vectors to deter­
mine timing violations. 

a Design for test tools—Tools used to determine, improve, or add to the 
testability of electronic circuits 

a Silicon synthesis—Tools that estimate silicon-level performance at the 
RT-level by synthesizing the RT-level description to a virtual silicon 
implementation of that code and reflecting the estimated silicon per­
formance back up to the RT level 

• PCB synthesis—A process similar to silicon synthesis but without 
using synthesis technology. PCB sjmthesis uses a virtual representa­
tion of the PCB to estimate physical effects, bringing those effects 
back up to the CAE level of design. 

Gate level 

Q Schematic capture—A design process that consists of graphical 
schematic entry and net-Ust extraction 

• Simtdation—The use of representative or artificial data to reproduce 
conditions in a model that could occur in the performance of a sys­
tem. Simulation is used to test the behavior of a system under 
different operating conditions. 

• Gate-level simulation—Simulation based upon a gate-level netlist 
(not VHDL or Verilog) 

• Analog simulation—Simulation in which both digital and analog 
inputs are used 

• Mixed-signal simulation—Simulation in which both digital and 
analog inputs are used 

• SPICE simulation—Simulation using a derivative of the Berkeley 
SPICE transistor-level simulator 

Q Analysis tools—Tools used for the analysis of designs 

• Signal analysis (including transmission line and cross-talk analy­
sis)—Analysis of high-speed coupling effects between signal line 
and reflection/degradation of the high-speed signal on PCBs, 
MCMs, or ICs 

• Power analysis—Analysis of the power consumption of PCBs, ICs, 
MCMs, and systems 

• Electromagnetic interference—Analysis of electromagnetic genera­
tion and interference for PCBs, ICs, and cables/connectors/ 
packaging 
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• Metal migration or electromigration—The unauthorized move­
ment of metal in an IC because of excessive current density 

Miscellaneous 

• Accelerators—Dedicated hardware/software or optimized software 
used to speed up simulation, typically at the gate level 

Q Emulators—Dedicated hardware/software that allows a designer to 
observe the function of a circuit or design prior to prototype 

a Fault simulation/grading—A process that determines which nodes 
in a design can be detected by a given set of test vectors 

Q Interoperability tools—Software used for database, library, and tool 
management; they also include backplanes, file translators, and 
design environments (in general, all tools used specifically to inte­
grate a set of EDA tools). 

D Libraries—Description of elements used in EDA designs (for exam­
ple, components, simulation models, and symbols) 

a Field-programmable gate array (FPGA) toolset—Dedicated EDA 
software sold as a package for FPGA/complex-programmable logic 
device (CPLD) design 

ICCAD 

• DRC—The design rule and logic rule checkers used to perform final 
verification on an IC design prior to making masks 

a Floor planner—A tool that allows a designer to place elements of a 
design so that the designer can look at estimations of the effects of the 
final place and router. 

D FPGA place and route—Tools used to implement designs into the tar­
geted FPGA or CPLD. These are also called "fitters" because they fit 
designs into the already existing logic structure of the targeted FPGA 
or CPLD. 

o IC place and route—Tools used to implement (lay out) designs into 
silicon 

• Gate array place and route—Tools used to lay out designs into a 
fixed-based array 

• Cell-based IC place and route—Tools used to lay out nonfixed, cell-
based designs 

• Custom IC layout—SiUcon design tools working at the transistor 
level. These tools can size transistors, accomplish analog design, 
and generally hand craft silicon implementation. Sometimes called 
"layout editors." 

PCB design 

• PCB design tools—Tools used to design, place, and route a PCB 

Q MCM9 and hybrid design tools—Tools used to design, place, and 
route a multichip module or hybrid substrate 
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AEC/Architectural, Engineering, and Construction 
The AEG, or architectural, engineering, and construction, subapplications 
are as follows: 

• Architectural—Software used in the design and drafting of buildings 
and grounds 

• Civil—Software for both site and structural engineering, t5^ical for 
design and drafting of sites for buildings, roads, bridges, and airports 
and for the design of steel and concrete structures 

• Facilities design/management—Software used to lay out, inventory, 
and manage assets such as personnel space, equipment, and utilities 
within a building or geographic service area 

• Process plant design—Software used in design, analysis, drafting, and 
management of process, power, and manufacturing plants as well as 
ships 

GiS/lVlapping Software 
GIS/Mapping Software is used to capture, edit, display, and analyze spa-
tial (tagged by location) information. It can be categorized as follows: 

n Base data—Software used to create baseline geographic data 

a Photogrammetry and survejdng—Software used in developing 
original data for a GIS system based on groimd surveying or on 
remotely sensed data. Examples include aerial photography or 
satellite imagery. 

• Data for resale—^Includes both GIS software used to create data for 
resale to end users and revenue from the sale of geographic data 

• Land information—Software used to gather and manage land data 

• Land records—GIS software used to manage land ov^mership or 
parcel information; the typical user is a tax assessor. 

Q Planning and land use—GIS software used to manage land use; the 
typical user is a city planner. 

• Biological—Software used to manage and analyze plant and animal life 

Q Envirorunental public health and safety—GIS software used to 
meuiage natural resources and to monitor and analyze envirorunental 
factors that contribute to the welfare of the earth and its people 

Q Forestry and agriculture—GIS software used for the management of 
forests and crops 

• Geoscience (formerly energy exploration)—GIS software used to 
manage oil, gas, and mineral exploration projects. The emphasis of geo­
science is typically on subsurface data. 

• Infrastructure management—Management and analysis of man-made 
assets (not including utilities) 

• Transportation and logistics—GIS software used in transportation 
applications such as road or rail network modeling or route planning 
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Q Emergency and dispatch services—GIS software used to manage 
emergency services such as "911" services and also for-profit dispatch 
management systems 

Automated mapping/facility management—GIS software used for 
managing utility industry networks, based on the following categories: 

• Telecommunications/telephone 

• Electric 

a Water and waste water 

• Other utilities (primarily gas) 

Business marketing and sales—GIS software used to promote and sell 
services and products, and to identify and evaluate opportunities in a 
competitive environment. 

a Demographic and location analysis—GIS software used to analyze 
problems in demographics or site characteristics. Examples include 
sales territory selection, site selection, or population analysis. Typical 
users are in advertising, marketing, insurance, banking, and real 
estate. 

• Sales and directional support—GIS software used to help salespeople 
locate targets of a sales effort (for example, to locate potential custom-
ers, specific properties for sale and driving routes to the properties). 
This also includes software used to help customers locate establish-
ments, tjqsically used as travelers' aids. 

Geopolitics—The sum of software used in defense/military and politi­
cal districting applications 

a Defense/military—GIS software used to manage miUtary or defense 
projects for the purpose of command and control 

a Political districting—GIS software used to manage the redistricting 
process based on census data 

Cartography—GIS software used in mapmaking applications 
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Chapter 8 

CAD/CAM/CAE/GIS Operating System and Industry 
Cof[monfafinn 

Additional surveys segment the software revenue by operating systems 
and by industry, providing yet another look at the CAD/CAM/CAE/GIS 
software market. These segments are as follows: 

Operating Systems 
• ApoUo AEGIS 

• Apple AUX 

• Apple Macintosh/OS 

• AT&T Systems V Derivatives 

• CDC CYBER NOX/VE 

• CONVEX UND( 

• CRAY UNIX 

• Digital Equipment Corporation OSF 

• Digital Equipment Corporation ULTRIX 

• Digital Equipment Corporation VMS 

• DOMAIN/ApoUo UNIX 

• DOS 

• DOS with Windows 

• Hewlett-Packard UX 

• Hitachi HI-UX/G (UNDC) 

• IBM ADC 

• IBMVM/VMS 

• Intergraph UNIX 

• MIPS UNDC 

• NEC EWS-UX (UNIX) 

• OS2 

• Prime PRIMOS 

• Siemens-Host/Proprietary 

• Siemens-UNIX 

• Silicon Graphics Inc. UNDC 

Ii Solaris 

• Sony NEWS-OS (UNDC) 

• Sun—UNIX/OS 
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• Mndows 

• Windows NT 

• XENIX/SCO UNIX 

• Others—UNIX 

• Others 

• All Operating Systems 

Industry Sectors 
• Aerospace, guided missiles, and space vehicles 

• Agriculture, forestry, and fishing 

• Automotive, motorcycles, and bicycles 

• Chemical, allied, and petroleum products 

• Computers, office equipment, and computer peripherals 

• Conservation management and waste management 

• Construction, contractors, and building 

• Consumer electronics (TV, VCR, and CD) 

• Education 

• Electrical/electronic equipment (power, appliances, test, and 
measurement) 

• Fabricated metal products, except machinery and transportation 

• Finance, insurance, and real estate 

• Government: environment and public health resource 

• Government: general, executive, public order, and taxation 

• Goverrunent: national security (defense) 

• Government: public works and engineering 

• Industrial and commercial machinery (engines and heavy equipment) 

• Industrial controls, robotics, and AGVs 

• Manufacturing not elsewhere classified (textiles, furniture, and 
foundries) 

• Medical manufacturing (instrument/x-ray) 

• Mining 

• Semiconductors 

• Service companies (including architecture firms, engineering consulting 
firms, and design services firms) 

• Shipbuilding, ship repairing, and developing offshore rigs 

• Telecommunications and data communications (telephone, radio, 
television, and cable) 

n Transportation (rail, public transit, and freight transport) 
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• Utilities and pipelines (electric, gas, sanitary services, and w^ater) 

• Others 

• All industries 

Results from these surveys and the subapplications' surveys are scheduled 
to be published in inid-1996. 
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Chapter 1 

Executive Summary . - ^ _ ^ . . ^ . ^ . . ^ . . ^ . . ^ _ . 

study Objectives 
Each year, Dataquest takes a comprehensive look at trends and drivers in 
the mechanical CAD/CAM/CAE market. Our annual Market Trends 
report provides both a quantitative and qualitative look at the state of the 
mechanical market today and how it will evolve over tiie next five years. 
The information presented in this report is based on Dataquest's ongoing 
research into mechanical CAD/CAM/CAE. 

Key Findings and Highlights 
The following are key findings and highlights of this report: 

• The leading five mechanical CAD/CAM/CAE vendors continue to 
solidify their spots at the top, claiming 50 percent of the worldwide 1996 
mechanical applications software, and the top 10 vendors claiming 72 
percent of the market. 

• In U.S. dollar terms, all regions of the world fared well in 1996 except 
Japan. Growth in these areas outside of North America was a combina­
tion of exchange rate fluctuations and actual CAD investment. 

• UNIX is still the operating system of choice, but NT-based sales are 
gaining ground. Despite NT's high growth, it has not yet begun to eat 
into the UNIX installed base. 

• The midrange market is taking shape, developing into two tiers of 
users—those users who are looking to move from 2-D design to 3-D 
design, and those users who are looking to extend CAD into the enter­
prise. Each tier has its own unique set of CAD/CAM/CAE require­
ments, and the vendors are beginning to align themselves along these 
two tiers. 

• Truly seamless interoperability among CAD/CAM/CAE applications 
is an elusive proposition, despite the Standard for the Exchange of 
Product Model Data (STEP) and object linking and embedding (OLE) 
for Design and Modeling (D&M) work being done today. 

• Current collaborative engineering solutions have more potential than 
any others in the past decade to bring engineering design out of its 
traditional silo. 

• Product data management (PDM) growth is not explosive. Dataquest 
anticipates that vendors will be revisiting the PDM vision to incorporate 
elements of collaborative engineering within an intranet or Internet 
environment. 

• Objects in CAD are not quite here yet, but over the next five years there 
will be a slow but steady infiltration of software that is increasingly 
populated by smart objects. This infiltration wiU first talcfi place in 
ardiitecture/engineering/construction (AEC) and will eventually filter 
over to the mechanical world. The uptake of objects in CAD would go 
faster if vendors would focus more on the interoperability of objects and 
solutions. 
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Dataquest Perspective 
The mechanical CAD/CAM/CAE market continued its second year of 
double-digit growth in 1996, not an easy feat given the relative maturity of 
this market. Although such high growtfi will be difficult to match in the 
near future, Dataquest expects the market to continue on a robust pace as 
engineers tackle increasingly complex design problems. We expect 
mechanical appHcations, from design to analysis to manufacturing appli­
cations, to move more toward the mainstream over the next five years, and 
we expect high-end users to maintain their investments in design automa­
tion. There are many opportunities for well-established vendors and 
newer players to explore. 

Project Analyst: Sharon Tan 
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Chapter 2 

Market Research Methodology and Market Definitions i - . 

About This Document 
Tins report is divided into four major sections. Chapter 2 includes an 
explaonation of the market research methodology used in this report. 
Dataquest's survey methodology and data collection methods are out­
lined, and our market metrics and subappHcations are defined. Chapter 3 
discusses the mechanical CAD/CAM/CAE market as it stands today, and 
Chapter 4 identifies the trends having the greatest impact on the future 
shape of the market. Chapter 5 looks at each of the mechanical CAD/ 
CAM/CAE subapplications in greater detail. Market share, forecast infor­
mation, and driving forces for each subapplication are identified and 
discussed. 

Data Collection Process 
Fundamental to the way Dataquest conducts research is an underlying 
philosophy that the best data and analysis come from a wrell-balanced pro­
gram. This program includes the following: balance between primary and 
secondary collection techniques; balance between supply-side and 
demand-side analysis; balance between focused industry^pecific research 
and coordinated "big picture" analysis aided by integration of data from 
more than 25 separate high-technology industries that Dataquest covers; 
and balance between the perspectives of experienced industry profession­
als and rigorous, disciplined techniques of market researchers. 

Supply-Side Data 
Ln the fourth quarter of 1996, Dataquest surveyed all major participants in 
the mechanical CAD/CAM/CAE industry to obtain preliminary market 
share data for that year. At that time, each vendor was offered the oppor-
turuty to self-report the information required. Although there is a primary 
contact for each company, large companies are surveyed across product 
lines and geographic regions. Thus, there is a corresponding increase in 
the ntmaljer of contacts at large companies. Examples of job titles of people 
contacted for information include the following: 

• President and chief executive officer 

• Vice president and general manager 

• Vice president of marketing 

• Director of strategic planning 

• Director of marketing 

• Manager, CAD/CAM/CAE marketing programs 

• Market research analyst 

• Product maiwger 
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Dataquest resurveyed companies during the second quarter of 1997 to 
verify final annual 1996 results and determine the mechanical subapplica-
tion and industry information. The information in this document is beised 
upon final market share data for 1996. 

Data supplied by vendors is evaluated against information drawn from 
many soiirces, including the following: 

• Revenue published by major industry participants 

m Goveinment or trade association data 

• Annual reports. Securities and Exchange Commission documents, and 
credit reports 

• Company publications and press releases 

• Published product literature and price lists 

• Reports from financial analysts 

• Reseller and suppUer reports and reports from a vendor's competitors 

Dataquest also sums vendor revenue across other industries covered by 
Dataquest to make sure that revenue is not credited twice, and we check 
with multiple sources at one company to cross-check data on that 
company. 

Dataquest believes that the estimates presented here are the most accurate 
and meaningful estimates generally available today. Dataquest's mechani­
cal CAD/CAM/CAE market numbers are often higher than those 
reported by other sources. We survey worldwide, which involves more 
vendors, higher total market revenue, lower market share per vendor, and 
a more accurate market picture, whidi is particularly useful when 
comparing regions or applications. 

Demanil-Side Data 
Dataquest also relies heavily on demand-side, or end-user, data for vali­
dating vendor market share and identifying mechanical CAD/CAM/CAE 
trends. End users are identified using a variety of means, including data­
bases of past survey respondents, corporate intelligence databases, 
mechanical software vendors' registered users lists, and magazine sub­
scriber lists. End-user surveys are oftc'n conducted by telephone to allow 
for better screening of prospective respondents. At least one major end-
user survey is conducted each calendar year, and a number of informal 
surveys are conducted throughout the year. 

Market Segmentation 
Market share information presented in this report is based on standard 
Dataquest market segmentation definitions. The following metrics and 
definitions are relevant to this document. 
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Regions 
Dataquest defines the regions as follows: 

• North America—Includes Canada, Mexico, and the United States 

• Europe 

a Western Europe—Includes Austria, Belgitim, Denmark, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, 
Norway, Portugal, Spain, Sweden, Switzerland, Turkey, and the 
United Kingdom 

a Rest of Western Europe—Includes Andorra, Cyprus, Faeroe Islands, 
Gibraltar, Greenland, Guernsey, Iceland, Jersey, Lieditenstein, Malta, 
Monaco, San Marino, and Vatican City 

• Central and Eastern Europe—Includes Albania, Armenia, Azer­
baijan, Belarus, Bosnia, Bulgaria, Croatia, Czech Republic, Estonia, 
Federal Republic of Yugoslavia (including Serbia and Montenegro), 
Georgia, Hungary, Kazakhstan, Kjngyzstan, Latvia, Lithviania, Mace­
donia, Moldova, Poland, Romania, Russia (as far as the Urals), Slova­
kia, Slovenia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan 

• Japan 

• Asia/Pacific—Includes Australia, Bangladesh, Brunei, Cambodia, 
Chinia, Hong Kong, India, Indonesia, Korea, Laos, Malaysia, Maldives, 
Myanmar, Nepal, New Zealand, Pakistan, the Philippines, Singapore, 
Sri Larika, Taiwan, Thailand, and Vietnam 

• Rest of World—Includes Africa, the Caribbean, the Middle East, Oce­
ania, and South America 

Operating Systems 
Dataquest defines the operating systems as follows: 

n UNIX—Includes all UNIX variants and older workstation operating 
systems 

• Host/proprietary—Includes minicomputer and mainframe operating 
systems in which the functions of external workstations are dependent 
on a host computer 

• Windows NT—^The Microsoft Windows NT operating system 

• Personal computer—Includes DOS, Windows, Windows 95, and Apple 
operating systems 

Distribution Ciiannels 
The CAD/CAM/CAE software industries make extensive use of complex 
distribution channels throughout the world. Our data architecture 
accurately reflects revenue flow from the CAD software vendor to the end 
user. Specifically, our database allows us to report software revenue as it 
accrues in the following ways: 

• Directly through a company salesf orce 

• Indirectly from sales to dealers and other resellers 
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• As revenue earned as a reseller of another company's products (for 
example, Intergraph's resale of MicroStation product) 

• As revenue earned supplying OEM software products that are sold 
imder another nan\e by a separate company (for example, AutoCAD's 
OEM version) 

• As company software revenue, or revenue a vendor puts in the bank 
(the simi of direct, indirect, reseller, and OEM revenue) 

• As dealer revenue (revenue earned by a vendor's dealers for selling the 
product) 

• As user software spending—^the total amoimt actually spent by end 
users (which is the sum of direct and dealer revenue) 

Figure 2-1 shows how Dataquest accounts for all these elements in the 
mechanical CAD market while not counting revenue twice. To calculate 
company software revenue for a particvilar company, we sum revenue 
from direct, indirect, reseller, and OEM revenue. The total size of the mar­
ket here is equal to the sum of direct and indirect revenue for all compa-
nies (OEM and reseller revenue are excluded in market size, so as to avoid 
double counting the market). This same methodology is used to calculate 
end-user spending and end user market size—the only difference is that, 
instead of using indirect revenue, we use dealer revenue. Dealer revenue 
is based on a multiplier of indirect revenue. Calculation of these multipli­
ers will vary by vendor, region, and platform. 

Mechanical CAD/CAM/CAE Subapplications 
Figure 2-2 depicts the mechanical subapplications that Dataquest tracks. 
We have adopted the following definitions for the mechanical CAD/ 
CAM/CAE subapplications: 

Computer-Aided Design (CAD) 
• Design appUcations—Software applications used in the design of com­

ponents and assemblies from conceptual design to detaU design. This 
subapplication includes software for styling, conceptualization, assem­
bly modeling, component design, and manufacturing tool and fixture 
design. 

• Drafting and documentation—Representation of a part in standard geo­
metric drafting format, including all part geometry dimensions and 
notations describing mechanical, functional, and material characteris­
tics. This subapplication also includes schematics and techrdcal 
illustration. 

Computer-Aided Engineering (CAE) 
• Analysis—^Analysis of a physical system, part, or assembly; including 

structural, thermal, vibrational, composite, fatigue, stack-up, and mass 
property analysis 

• Linkage/mechanism—Motion simulation and airalysis of an assembly 
of components with two or more movable parts 

Computer-Aided Manufacturing (CAM) 
• Manufacturing process simulation 
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Figure 2-1 
1996 Revenue by Distribution Channel, Mechanical 
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a Numerical control (NC) part programming—Programming of a 
numerical control machine tool or automated processing system 

a Part processing design—Design of a series of manufacturing steps 

• Other manufacturing appUcations 

• Coordinate measuring machines—Programming of machines used to 
measure the physical dimensions of a part 

• Offline robotics—Process simulation tliat represents the sequence of 
Steps to program a robot for a particular operation and downloads 
data to a robot to update its control program 

Other Tools 
• Knowledge-based engineering tools—Tools used to capture design 

intent and build standard practices for controlling, modifying, and 
automating design and manvifacturing activities. This is also known as 
rule-based engineering. 
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Application development tools—Programming tools to aid in the gen-
eration of user-defined programs that drive or interface with CAD/ 
CAM/CAE applications 

Product data management—Software typically used in an engineering 
or manufacturing environment to manage product data. Product data 
management includes product structure management, workflow, and 
vault/document management. 

Component information systems—Software used to navigate within 
and manage a repository of mechanical engineering parts and 
associated data 

Figure 2-2 
Mechanical Subapplications 
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The Mechanical CAD/CAM/CAE Market Today 
This chapter provides a mostly quantitative assessment of the mechanical 
applications market in 1996. 

Regional Differences 
North America and Asia/Pacific fared vŷ ell last year, growing 17 percent 
and 28 percent, respectively (see Table 3-1). Growth in other regions— 
Europe and Japan—is partly because of exchange rate differences and 
partly because of actual CAD investment. The Japanese market grew 15 
percent when measured in Japanese yen, but because of the dollar 
appreciation against the yen, it grew only 8 percent in U.S. dollar terms, 
MICROCADAM Inc., Information Services International Dentsu, and 
Parametric Technology Corp. all fared well in Japan in 1996 (see Table 3-1). 

In contrast, Europe grew 12 percent when measured in U.S. dollars but 
grew only 6 percent in ECU terms. Europe was also affected by exchange 
rate fluctuations in 1996, though Dataquest can safely say that some of Sie 
European growth can be attributed to real investment in CAD/CAM/ 
CAE tools from some of the large aerospace and automotive manufactur­
ers. IBM continues to dominate the European CAD market, with the near­
est competitor significantly far behind (see Table 3-1). 

Table 3-1 
Mechanical CAD/CAM/CAE Vendor Performance by Region, Top Five Vendors 

North America 
Parametric Technology 
IBM 
EDS Unigraphics 
SDRC 
Autodesk 

Europe 
IBM 
Parametric Technology 
Dassault Sjrstemes 
Computervision 
Matra Datavision 

Japan 
MICROCADAM 
Info. Services International Dentsu 
IBM 
Fujitsu 
Hitachi 

1996 Software 
Revenue ($M) 

217.8 
123.9 
112.8 
73.3 
73.2 

298.5 
173.3 
132.3 
78.3 
68.8 

123.1 
117.2 
109.8 
107.3 
79.9 

1995-1996 
Growth (%) 

35.6 
303 
20.9 
73 

-12.2 

19.6 
58.6 
19.7 
9.2 

-1.6 

17.6 
37.6 
3.5 

10.7 
12.7 

1996 Market 
Share (%) 

215 
123 
11.2 
7.2 
7.2 

26.0 
15.1 
11.5 
6.8 
6.0 

12.7 
12.1 
113 
11.1 
8.2 

Source: Dataquest (September 1S97] 
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Channel Differences 
As discussed in Chapter 2, the CAD market has evolved from a turnkey 
market with products sold by a direct salesforce to a rich collection of 
channel and packaging schemes worldwide. Comparing the revenue of 
one company that sells primarily direct (at retail prices) with another that 
sells primarily indirect (at wholesale prices) distorts the picture, both in 
terms of market share and in terms of assessing true market opportunity. 
Dataquest is now modeling the CAD market by channel, allowing us to 
report market share based on a number of channel metrics. Table 3-2 out­
lines the market position in software for the leading mechanical CAD/ 
CAM/CAE companies according to these new metrics. 

For 1996, IBM has more revenue in the bank for the mechanical CAD/ 
CAM/CAE software it sells, including the Dassault Systemes software 
that it sells exclusively and the MICROCADAM software that it resells. 
However, users spend dramatically more for Autodesk CAD products 
($366 miUion in end-user spending) compared to what Autodesk actually 
puts in the bank ($177 million of company software revenue). It is Httle 
wonder, then, that Autodesk so dominates user minds. 

Growth by Industry 
User investment is heavily concentrated in ttie automotive and aerospace 
industries, as these indusfcries continue to hold more than 34 percent of the 
worldwide mechanical CAD/CAM/CAE software market (see Table 3-3), 
a figure that has remained steady over the last five years. Particularly in 
Europe, the automotive and aerospace companies continued to place large 
orders for CAD tools in 1996, which will drive growth in these industries 
for at leeist two more years (as some of these contracts are multiyear agree­
ments, with revenue spread out over the agreement period). Dataquest is 
finally seeing an upswing in electrical equipment and consumer electron­
ics, an area some people refer to as mechatrorucs. 

It is worth noting that users in the shipbuilding industry buy both 
mechanical and AEC software for similar design problems. Of the $39 mil­
lion in mechanical software sold to the shipbuilding industry in 1996, $54 
million of AEC software was also sold. As a result, Dataquest recommends 
readers evaluate the shipbuilding opportunity at about twice the $39 mil­
lion in mechanical revenue, keeping in mind that more than half of the 
revenue is generated by software normally sold to the AEC users. 
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Table 3-2 
1996 Mechanical CAD/CAM/CAE Software Market Leaders by Channel (Revenue in Millions of Dollars) 

Vendor 
IBM 
Parametric Technology 
Autodesk 

Computervision 

SDRC 
Dassault Systemes 
MICROCADAM 

EDSUnigraphics 
MacNeal-Schwendler 

Matra Datavision 
All Companies 

Direct 
Software 
Revenue 

485.6 
445.5 
18.7 

117.6 
84.6 
NA 
7.6 

163.5 

94.4 

65.0 
2,307.2 

Indirect 
Software 
Revenue 

NA 
49.5 

156.0 

56.8 
68.4 
NA 

144.4 
27.7 
29.9 
26.8 

1,037.1 

OEM 
Software 
Revenue 

NA 
NA 

1.8 
NA 
NA 

228.6 
NA 

NA 
NA 

NA 
257.0 

Reseller 
Software 
Revenue 

94.1 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

449.5 

Company 
Software 
Revenue 

579.7 
495.0 

176.5 
174.4 

153.0 
228.6 
152.0 

191.3 

124.3 
91.8 

3,344.6 

Dealer 
Software 
Revenue 

NA 
110.6 

345.5 
125.7 
153.3 

NA 

212.8 
55.1 

60.4 

66.5 
2,159.0 

User 
Software 
Revenue 

579.7 

556.1 

366.0 
243.3 

237.9 
228.6 
220.4 

218.6 

154.8 
131.5 

4,466.2 
Note: NA = Not applicable 
Source: Dataquest (September 1997) 
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Table 3-3 
1996 Mechanical CAD/CAM/CAE Software Revenue b y Industry 

Industty 
Automotive 

Aerospace 
IndLJStrial and Commercial Machinery 
Electrical and Electronic Equipment 
Computers/Office Equipment/Peripherals 
Fabricated Metals 
Telecommimications 
Consumer Electronics 
Manufacturing Not Elsewhere Qassified 
Medical 
All Industries 

1996 Software 
Revenue ($M) 

697.9 
442.8 
310.4 

286.9 
247.3 
204.7 

156.8 
152.3 

135.0 
107.6 

3,345.0 

1995-1996 
Growth (%) 

16.1 
13.0 
8.2 

19.2 

12.9 
23 

14.2 

31.3 
28.7 
10.4 
13.0 

Source: Dataquest (Septemt>er 1997) 

Prognosis of the Market Leaders 
The year 1996 was another year of double-digit growth for the mechanical 
CAD/CAM/CAE software vendors as a group, with a handful of vendors 
showing growth of more than 20 percent, not an easy feat in what some 
might call a mature market. Over the past three years, the top 10 vendors 
have been claiming more of the market (now 72 percent of the $3,347 mil-
Uon in revenue in 1996) at the expense of everyone else. 

IBM, still the market leader, has been on the upswing for at least the past 
three years (see Figure 3-1), as has the CATIA software developer Dassault 
Systemes. Meanwhile, Parametric Technology, again repeating unprece­
dented growth in 1996, has been inching up on IBM for at least the past 
five years. EDS Unigraphics and MICROCADAM continue to turn in con­
sistently good growth year after year, with their core sales in North Amer­
ica and Japan, respectively. Autodesk, the one top 10 player showing 
negative growth, is in a state of transition. At last, Autodesk has a credible 
product Mechanical Desktop) and an entry strategy to make a real play at 
the mechanical CAD market. (Also, it is important to note that revenue of 
Autodesk in Figure 3-1 includes sales of both AutoCAD and Mechanical 
Desktop for 1996. Slow sales of AutoCAD R13 may be masking Mechani­
cal Desktop's true market performance.) Although 1996 figures indicated 
that Computervision may be in store for a turnaround, early software sales 
results from 1997 do not bode well for the company. 

While the above analysis is based on software sales alone, the role of soft­
ware services cannot be ignored in vendor rankings. Figure 3-2 shows 
1996 market share by vendor for software and software services com­
bined. This view particularly affects ranking of companies with large ser­
vice revenue such as SDRC. In this scenario, SDRC and Computervision 
gain market share while Autodesk and EDS Unigraphics lose a little bit of 
ground. Again, a ranking of market players by software and services com­
bined is as valid a view of the market by one that considers only software 
revenue. 
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Figure 3-1 
Historical Software Revenue by Vendor 
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Figure 3-2 
1996 Market Share, Software and Software Services Combined 
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The Hardware Vendors 
No analysis of the mechanical CAD/CAM/CAE market would be com-
plete without understanding fundamental shifts among the hardware 
vendors. For every dollar spent on mechariical apphcations software, 
nearly 1.4 times that amount is spent on computing hardware. The big 
four UNIX players—Hewlett-Packard, IBM, Silicon Graphics, and Sun 
Microsystems continue to battle it out for market leadership and growth 
leadership. Figure 3-3 shows UNIX hardware vendor performance for 
1996. 

Figure 3-3 
UNIX Hardware Vendor Performance 

UNIX CPU Revenue (Millions of Dollars) 

1,000 
Sun Microsystems 

Hewlett-Packard 

IBM 

Silicon Graphics 

Digital Equipment 

1991 1992 1993 1994 1995 1996 
B7H11 

Source: Dataquest (September 1997) 
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Chapter 4 

Market Drivers 
This chapter explores the trends that will most influence the mecharucal 
CAD/CAM/CAE landscape over the next five years. Although the mar­
ket is showing the first signs of slowing down from its 1995 and 1996 dou­
ble-digit growth, many opportunities for vendors still exist in key regions 
of the world, with certain emerging technologies, and in specific m^arket 
segments. The trends identified in the following paragraphs are a rich 
mixture of technology, vendor, and end-user factors. 

The Ongoing UNIX—NT Debate 

This section discusses the effect of Windows NT on the mechanical CAD/ 
CAM/CAE landscape from a number of different perspectives. 

A Software Perspective 
Since 1994, sales of Windows NT-based mechaiucal applications have 
grown from $42 million to $295 million in 1996. Despite the fast growth of 
NT-based mechanical software, it really has not begun to affect tiie reve-
nue generated from UNIX-based mechanical appUcation sales. The overall 
mechanical market has grown enough to accommodate increased sales by 
both operating systems. It is important to keep in mind that the top ven­
dor in the mechanical market today, IBM, still has yet to port its full 
CATIA product line to the NT platform. Further, nine of the top 10 
mechanical CAD/CAM/CAE vendors generate the bulk of their revenue 
from UNIX-based sales, and an NT-based offering by these vendors is, at 
best, a port of their existing UNIX code to NT ratiier than a ground-up 
design of new software aimed at taking advantage of specific features of 
the NT operating system. With a port, these vendors, too, can join the "we 
have an NT solution" bandwagon. Figure 4-1 shows Dataquest's mechani­
cal appUcations software forecast by operating system through the 
year 2001. 

All signs are pointing to the fact that NT will not eat into the UNIX 
installed base for at least a few more years. Where NT will have its biggest 
impact in the near term is in the high-growth midrange CAD market, dis­
cussed later in this chapter. 

A Hardware Perspective 
As indicated earlier, the mechanical applications market is expected to 
remain dominated by UNIX-based software sales in tiie future, at least 
from a revenue perspective, much as it is today. Nevertheless, it is impor­
tant to examine what is happening on the Windows NT hardware vendor 
front. In the past 18 months, three of the top five established workstation 
vendors—^Digital, Hewlett-Packard, and IBM—have released Intel and 
Windows NT-based workstation product families alongside their UNIX-
based systems. Only Silicon Graphics and Sim Microsystems are stajdng 
solidly in the UNIX camp. Other vendors, such as Intergraph and NeT-
power, have adopted an exclusively Intel/Microsoft strategy, and new 
players have entered the market, most notably Compaq Computer Corpo­
ration. 
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Figure 4-1 
Mechanical CAD/CAM/CAE Forecast by Operating System 
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Since the introduction of Windows NT, some high-end PC configurations 
have been sold into some mechanical applications traditionally considered 
to be iiie domain of RISC/UNIX workstation vendors, blurring the bound­
aries between the two market segments. The biggest threat to the strong 
foothold of the UNIX hardware vendors in mechanical CAD/CAM/CAE 
is the uitroduction of Intel's Pentiiom Pro. Here, Intel-based systems could 
compete on equal footing with entry-level RISC systems, accelerating the 
penetration of Windows NT into the UNIX-dortiinated workstation mar­
ket. Nevertheless, the mechanical CAD/CAM/CAE market moves slowly, 
and toppling the entrenched market leader for mechanical applications, 
UNIX, will be a long, arduous process for any operating system. 

A User's Perspective 
The speed at which NT-based software becomes a standani in mechanical 
design depends on end-user purchases and interest. In early 1997, 
Dataquest asked 198 users what tiieir main CAD operating system will be 
in 1999 and in 2001. According to end users, UNIX will indeed cede some 
groimd to Windows NT in mechanical CAD; over tlie next two years, 18 
percent of users plan to move to the Windows NT operating system, and 
by 2001,28 percent expect NT to be their primary mechanical CAD operat­
ing system. However, the overall numbers do not give the whole picture. 
According to end users, NT will make its greatest gains in electrical and 
electronic machinery and aerospace, and ttiose respondents in automotive 
tend to be more guarded about their transition to NT. 
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It is important to keep in mind that the survey respondents identified 
UNIX as their main CAD operating system today, so these results start 
from a base of 100 percent UNIX users, and that these responses are from 
end iisers and are not a Dataquest forecast of mechanical CAD operating 
systems. Previous end-user surveys have shown that users tend to be 
much more optimistic about change than in reality. Expect actual move­
ment to NT to be slower than the numbers cited above. 

Emergence of the Midrange 
There is no shortage of midrange mechanical design packages on the mar­
ket today—Autodesk's Mechanical Desktop, Bentley Systems' MicroSta-
tion Modeler, EDS Unigraphics' UG/Creator Bundle, Intergraph's Solid 
Edge, Parametric Technology's FT/Modeler, SDRC's Artisan Series, and 
SoUdWorks' SolidWorks. This section identifies the issues facing expan­
sion of the midrange market. 

Understanding the Two Tiers 
At this time last year, the midrange market was too immature to clearly 
define. What wiU develop over the next year is a midrange market wiiJi 
two distinct tiers. The first tier consists of those users who are looking to 
move from 2-D design to 3-D design. This group perhaps uses one of the 
various versions of AutoCAD and is looking to move up to solid modeling 
for some of its design work. The second tier consists of those users who 
are looking to extend CAD into liie enterprise. For instance, an automotive 
company may be using a full-blown UNIX-based system for their primary 
design package and a midrange package (with a common solid modeling 
engine) among its suppliers. 

Selling mechanical CAD systems to the first tier is different from selling to 
the second tier. The first tier of users, those moving from 2-D to 3-D, have 
the following characteristics: 

• Lack budgets for more expensive UNIX-based CAD systems 

• Lack a lot of investment in historical, legacy data that would make 
switching CAD systems something to be avoided 

• Have limited needs in analysis and CAM, at least today 

• Work in smaller groups or teams of designers 

• Rely on value-added resellers (VARs) and dealers for their CAD needs 
and training 

In contrast, those in the second tier, who are looking to extend CAD fur­
ther into the enterprise, have: 

• Lack budgets for more UNIX-based CAD systems, but have budgets 
that are larger than the first tier 

• Have investments in historical and legacy data that must be preserved 

• Are looking for seamless data transfer among CAD systems and down­
stream and upstream applicatiorrs 

• Purchase CAD systems via direct sales as part of a larger companywide 
CAD or information technology (IT) strategy 
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Clearly, among the midrange products mentioned earlier, some fit more 
naturally among the first tier tlian among the second tier. In particular, 
EDS Unigraphics, Parametric Technology, and SDRC all offer midrange 
and higher-end packages that are based on a common, proprietary soUd 
modelhig engine, maldng data transfer seamless, both upstream and 
downstream. On the other hand, Autodesk, Bentley Systems, Intergraph, 
and SolidWorks sell midrange products today almost exclusively t h r o u ^ 
the indirect channel and typically in smaller two- to five-seat deals. 

Indirect Channel; Qualified Dealers 
Growth of tlie midrange mechanical CAD market, as well as any one ven­
dor's success in that market, will depend heavily on the distribution chan­
nels and strength of the VARs. For years, mechanical VARs and dealers 
have taken a back seat in the UNIX-dominated mechardcal CAD/CAM/ 
CAE market that has relied heavily on direct sales. Given the number of 
midrange mechanical design packages being sold through dealers and 
VARs today, software vendors are undoubtedly having to work to attract 
and retain qualified dealers. Nevertheless, CAD VARs today are becoming 
more sophisticated, either offering software products themselves (like 
Visionary Design Systems is doing) or expanding their network through 
acquisition (like Rand Technologies). Attiie same time, mechanical CAD 
users wiU become more sophisticated and demanding in their needs, as 
well. Keeping up with technology is a challenge to all, and VARs and 
designers are no exception. 

Interoperability—A Nevei^Endlng Story 
Truly seamless interoperability among CAD/CAM/CAE applications is 
an elusive proposition. The concept of interoperabiUty has been bandied 
about for years, as have the so-caUed solutions to interoperability—direct 
translators, data exchange standards like IGES, STEP, and OLE for D&M. 
Interoperability is less of an issue for those companies that use one single 
CAD/CAM/CAE package from art to part. But, with the exception of a 
few industries like aerospace and automotive, art-to-part software sup­
plied by one vendor is becoming less of a reality. Further, interoperability 
issues hang like a dark cloud over the midrange market, especially for 
those midrange packages that are focused on just design today. 

Because the entire world of CAD users does not use identical geometry 
engines, interoperability problems stand out like sore thumbs. Proprietary 
solid modeling engines are the traditional mainstay of the mechanical 
CAD/CAM/CAE market. In past years, there has been an iitflux of solid 
modeling kernels (Spatial Technology's ACIS, EDS Unigraphics' Parasolid, 
and Ricoh's DesignBase) for which tiieir respective developers have set up 
OEM deals. Users have different modeling needs, and the various model­
ing kernels all have different functionaUties and capabilities. 

Unfortunately, Dataquest does not envision standardization around one 
particular modeling kernel at any time in the near or far future, if at all. 
Thus said, vendors and users have no choice but to attack interoperability 
issues via standards. STEP and OLE for D&M are two solutions to interop­
erability that appear to be moving forward, albeit slowly at times. 
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The STEP Standard 
STEP is a collection of international standards being developed in smaller 
pieces via worldwide committees. One of STEP'S original visions was to 
have various systems accept and use .standard product data so that suppli­
ers, vendors, and manufacturers could receive and supply irvformation 
about product parts and the interrelationships of parts and materials. The 
initial focus of STEP weis on mechanical parts; however, this is not the only 
focus today. There are STEP development efforts in process plant design 
and electrical design as well. STEP is viewed not necessarily as a successor 
to IGES, but as a broader exchange standard because it incorporates man­
ufacturing information on product features such as size, materials, proper­
ties, and part relationships. In a nutshell, STEP consists of application 
protocols that govern the technicalities of how files and data are repre­
sented and transferred. 

STEP has always shown stronger backing in Europe than in the rest of the 
world, though there are STEP-related iititiatives in North America, Japan, 
and Asia/Pacific Because STEP is such a comprehensive standard, it is 
expected that no one vendor will develop software that is fully compliant 
with every aspect of STEP. Instead, vendors will implement those aspects 
of STEP that are pertinent to their cuistomers' lines of business or product 
appUcations. At this point in time, the major mechanical CAD/CAM/ 
CAE vendors have been supporting STEP as far as it has gone, making 
available the ability to create a STEP file from their proprietary data 
models. 

The problem for the users today is that even the STEP processors available 
right now do not yet exchange data perfectly. ProSTEP e.V. recently 
armounced the results of a benchmark it did with 10 STEP interfaces from 
various vendors exchanging soUd modeling data. The quality of the inter­
faces has certainly improved, but by no means can a user expect seamless 
data transfer yet. At heart of the issue are the demands of the users, who 
can't afford to fiddle aroimd with exchange standards that are close, but 
not quite right. Even with the strong vendor support that STEP is receiv­
ing, particularly in Europe, the bottom line is that designers and engineers 
are paid for designing products and manufacturing them. They do not 
have the time to rework CAD model imports and try to figure out where 
the errors are. 

OLE for Design and Modeling 
OLE for D&M specifies a standard set of geometry and topology interfaces 
for mechardcal applications. It is a set of component object model (also 
known as COM from Microsoft) interface specifications developed specifi­
cally for the mechanical design industry. OLE for D&M has received 
strong backing from a number of mechanical CAD/CAM/CAE vendors 
with products on the PC or NT platforms. 

The organization facilitating the development of OLE for D&M is the 
Design & Modeling Application Coimcil (DMAC), established in early 
1995 and pioneered by Intergraph. The DMAC held a major demonstra­
tion of CAD/CAM/CAE application interoperability using OLE for D&M 
earlier this year. 
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Because of the common interfaces, software that supports OLE for D&M 
eillows for data exchange tvithout translation (for example, no IGES transla­
tions are needed), thus making geometry exchange neater and more seam-
less. The breadth of OLE for D ^ ^ is being extended to include such 
things as support for norunardfold topology, interchange of product struc-
ture data, and features interface (something akin to smart CAD objects). If 
OLE for D&M can be expanded to include these additional functiorwlities 
as well as others, it will become a very plausible mechanism for seamless 
interoperability among CAD, CAM, and CAE applications. 

Opportunities in Asia/Pacific 
Dataquest expects the Asia/Pacific region to grow faster than any other 
region of the world over the next five years (see Table 4-1). A mixture of 
local government, multinational companies, and industry itutiatives is 
driving mechanical applications software growth in this region. While we 
can produce a market share table showing a market leader in Asia/Pacific, 
it appears as if no single software vendor has a dominant position in every 
country. Dataquest also has found that success in one country doesn't nec­
essarily translate to success in another country, and good growth by a ven-
dor one year doesn't ensure good growth in the following year. The Asia/ 
Pacific CAD market can accommodate many vendors and dealers that 
keep the following factors in mind: 

• Particularly in Southeast Asia, mechanical designers are not as 
advanced in their use of CAD as are their counterparts worldwide. 
There exists a large number of 2-D users who can be migrated to 3-D 
design methodologies. Here, midrange solutions will do well. 

• In regions where labor is cheap, corporations beheve it is more cost-
effective to hire more workers than to automate portions of the design 
and manufacturing processes. 

• Local and national governments play a heavy role in development of IT 
in many Southeast Asian countries, and strong initiatives for jump-
starting or growing a country's IT infrastructure have begun. These ini­
tiatives typically will include CAD as part of the strategy. 

• The growing automotive industries in Indonesia, Korea, Malaysia, and 
Thailand, as well as aerospace initiatives in China and Indonesia, all 
bode well for future mechanical CAD sales. 

• Users will need implementation and consulting services to get the most 
from their CAD systems. Typically, there is no CAD gtiru who fully 
understands CAD/CAM/CAE technology and can oversee its 
deployment. 
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Table 4-1 
Forecast Asia/Pacific Growth by Country, Mechanical CAD/CAM/ 
CAE 

Country 
China 
Hong Kong 

Korea 
Singapore 
Taiwan 

Rest of Asia 
Total AsialPacific 

1996 Revenue 
($M) 
24.5 
16.5 
43.9 
13.9 
30.1 

51.8 
180.7 

1996-2001 
CAGE (%) 

27.7 

14.6 
18.7 

153 
153 
25.5 
21.1 

Note: Rest of Asia includes Australia, Brunei, Cambodia, India, Indonesia, Laos, Malaysia, Maldives, 
Myanmar, Nepal, New Zealand, Pakistan, Philippines, Sri Lanka, Thailand, and Vietnam. 
Source: Dataquest (September 1997) 

Product Data Management—Time for a New Focus 
Despite the hype, PDM as it stands today has not exploded into a vast 
market opportimity for vendors. Although the problems that PDM 
addresses are very real, the methods by which PDM has tackled these 
problems are less than ideal. Many of the solutions on the market have 
focused heavily on vaulting/engineering document management first and 
product Structure second. WorHlow capabilities have been available, but 
these solutions required that processes be predefined in a rigid structure. 
This methodology may fit products once they are released from engineer­
ing to manufacturing, but it does not facilitate the less structured 
engineering design process. 

Last year, Dataquest could have said that integration of PDM with manu­
facturing resource planning (MRP) solutions from companies like SAP 
and Baan was the trendy thing to do. This year, it has been Web-enabling 
the PDM solution (that is, creating a Web-based interface for the PDM cli­
ent). Neither trend will create explosive growth in the market. The PDM 
vision must be revisited to incorporate elements of collaborative engineer­
ing (discussed later) within an intranet or Internet environment—and 
even then, it will stUl be a missionary sale. On a positive note, some of the 
vendors understand this need and are beginning to roll out products tliat 
are more than just Web-enabled solutions of their old PDM solutions. 
PDM market and players are discussed in greater detail in Chapter 5. 

Collaborative Engineering 
Only a few years ago, collaborative engineering meant electronic white-
boarding, a technology that few designers were interested in because it 
wasn't connected tightly to the CAD model; there was no efficient way to 
take those marked-up whiteboarding changes and link them directly to 
CAD geometry. That has changed with the advent of Internet and intranet 
technology. The race to collaborative engineering is on again, with both 
PDM and CAD/CAM/CAE vendors sprinting to offer something that fits 
under that rubric. 
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Right now, vendors have nothing to lose and everjihing to gain by putting 
some sort of Web spin on their products, as users today are not really sure 
of what they need or want in terms of Intemet/intranet/Web capabilities 
in their automation tools. What is certain is that the collaborative 
engineering solutions today have greater potential than an5rthing in the 
past 10 years to bring engineering design out of its traditional silo. 

Clearly, collaborative engineering, or what used to be called concurrent 
engineering, is reinventing itself. Although no single definition has 
emerged yet, Dataquest believes there needs to be some element of CAD, 
data management, and workflow for the designer, customer, and supplier 
(that is, the extended enterprise). Solutions tliat are making headway at 
defining ihe potential of collaborative engineering indude Bentley Sys-
tems' Engineering Back Office suite of products, CoCreate's concept of 
shared-space design, Computervision's EPD.Coimect, Dassault Systemes/ 
IBM focus on process-centric users, and Parametric Technology's Pro/ 
INTRALINK. 

Mechanical and Electrical Co-design 
In the past few years, there have been two opportunities for mechanical 
and electrical design tools and methodologies to merge. One is with 
system-level design. True system-level design automation (SDA) tools are 
still years ahead. Much of the SDA work today is project-oriented, and 
these programs are funding some new tool development. Two well-
known SDA programs are the Ford 2000 program and the European AFT 
consortium; a well-known precursor to SDA (before the tenn SDA became 
popular) was the Boeing T77 project. 

Only a few SDA tools are commercially available today. They are prima­
rily high-level architectural system design and modeling tools and tend to 
be academic in their approadi to SDA. "There is still a discoimect between 
translating tiiose system requirements to actual design requirements, 
whether tiKey are electrical or mechanical. There is a System Level Design 
Language Working Group, whose gocil is to come up with an electronic/ 
mechanical systems language by the year 2006. 

The second opportunity for mechanical and electrical disciplines to merge 
is with mechanical and electrical co-design tools. Electromechanical sys­
tems have their own set of design problems beyond just mechanical 
ones—signal integrity, electromagnetic radiation, and thermal issues can 
all affect a product's intended function. Most of the tools that fall into this 
emerging category are cabling tools. True, companies like Computervision 
have had cabling and wire harness solutions for years. But today, a hand­
ful of vendors, mostly from the electrical side, is addressing the mechani­
cal/electrical co-design issue. This group includes Mentor Graphics, 
Viewlogic, and Mechtronix. For these electronic design automation 
vendors to succeed in this category, they will have to offer tools that give 
mechanical designers the precise geometry modeling that they need— 
ones that have the ability to do simulations and are priced lower than the 
typical electrical designer's seat. 
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The Promise of Objects—If and When 
Begirming in 1995 and continuing tlirough 1997, CAD vendors began 
unveiling products or architectures based on object-oriented technology, 
including Autodesk (ObjectARX), Bentley Systems (MicroStation/J), Com-
putervision (Pelorus), Intergraph Qupiter), and Matra Datavision 
(CAS.CADE). The promise of objects and object-oriented technology in 
CAD is moving slowly ahead, albeit faster in AEC and more slowly in 
mechanical CAD/CAM/CAE. 

The discussion that follows is extracted from a Dataquest Perspective sent 
to our worldwide AEC CAD clients—"Smart Objects in CAD Software: 
How Far, How Fast?" (CAEC-WW-DP-9708), dated August 18,1997. 
Although the extracted text focuses on CAD in general and AEC users in 
particular, we feel that readers of this report wiU find the discussion of 
interest, as many of the object-based developments in AEC may one day 
filter over to liie mechanical applications side. 

The Confusion about Object Technology 
The object-oriented world promised to help software vendors bring prod­
ucts to market faster by exploiting reusable code while dramatically 
reducing user design time by increasing certainty of design outcome and 
freeing users from the worries of data translation and integration with 
other CAD programs. The dividing lines among objects, object-oriented 
architectures, component technology, and object-oriented programming 
are not easy to ascertain. Adding to the confusion, some CAD vendors 
have taken the liberty of calling their software object-oriented, even 
though the amount of "object-orientation" in their software might actually 
be quite small. This has given vendors the freedom to market tireir prod­
ucts as being object-oriented even if the software has only a few smart 
objects or only has portions of the code written using an object-oriented 
programming language like C-i-t-. 

Today, object-oriented CAD appUcations seem to be divided in two camps. 
At one end, there are those applications that are built using object-oriented 
programming languijges. Benefits to the end user are limited, but benefits 
to the application developers are theoretically greater (in terms of code 
reuse and fester application development). At the other end, there are 
those applications that actually allow the user to place smart objects 
within tlieir CAD drawings. (First, a definition: Objects seek to represent 
real world entities by encapsulating their attributes and behavior. The 
term "smart" is used to denote that the objects carry all the knowledge 
about themselves witii them. This knowledge can include business rules, 
design rules, or manufacturing processes. For instance, a smart door object 
is more than just a collection of lines and arcs. It knows that it can't be 
placed on a window or in a firewall.) Here is where end users begin to see 
the benefits of object technology. The user begins designing less with lines, 
arcs, and circles and more with doors, windows, and walls. Of course, this 
is a very simplified view of where vendors are coming from today in mar­
keting object technology to the CAD world. 
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The Bottom Line 
The bottom line is that users are less concerned with the object orientation 
of a solution as compared with its ability to address their design needs. 
They would also like software solutions that can be extended with ease, 
instead of having to invest in programming resources to develop a cvistom 
solution and to be able to access objects or CAD applications across plat­
forms without having to work around interoperability issues. To date, the 
object-based architectures and solutions being offered by vendors in tiie 
CAD world still do not solve the ever-important user concerns of propri­
etary data models, data exchange, and interoperability. The promise of 
objects hi CAD will have reached its promise once smart objects are able to 
carry knowledge from one application to another and users will be able to 
operate in a hybrid environment where legacy (nonsmart) data is 
involved. 

Objects in CAD are not quite here yet, but over the next five years there 
will be a slow but steady infiltration of software that is increasingly popu­
lated by smart objects. Tliis infiltration will first take place in AEC and wiU 
eventually filter over to the mechanical world. The uptake of objects in 
CAD would go faster if vendors would focus more on the interoperability 
of objects and solutions. One can only hope that the OLE for D&M com­
mittee is beginning to think about smart objects like smart screws, bolts, 
and motors. 

Interactive Product Simulation 
Although rapid protot)^ing may be a reality in CAD today, what has been 
called virtual prototyping has not been widely embraced by the design 
community. CAD vendors have ventured in this direction of designing 
and visualizing assemblies in a virtual environment (for example, Com-
putervision's electronic product definition strategy). Hardware vendors 
like Silicon Graphics and IBM have seen its customers use its workstations 
to complete virtual tasks, such as fly-throughs of complex product assem­
blies to simulations of a manufacturing plant. And there has been the occa­
sional animation-based software vendor eyeing a piece of the virtual 
prototj^ing market. But "virtual prototyping" has never been clearly 
defined, resulting in a mix of hardware and software solutions looking for 
a market and a group of users. The ambiguity of this market's definition 
has made sizing this nrwrket a challenge for Dataquest. 

Dataquest believes we have finally stumbled on a term that may better 
describe this market (and enable us to eventually size the market opportu­
nity)—interactive product simulation (IPS). As Division Inc. describes IPS, 
it is the ability to create, interact with, manipulate, share, and analyze a 
virtual product in real time. We feel that this term and definition fit more 
closely with the mechanical design process. With this definition, we can 
include such companies as Engineering Animation (with VisMockUp and 
VisFly), Division Inc. (with its dVise family of products), and Tecnomatix 
Technologies (with DYNAMO), and we can exclude sudi companies as 
Transom Technologies Inc. (with its Jack software). Dataquest will be look­
ing at IPS more closely in 1998, refining the bovindaries of IPS and defining 
the market players. 
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Chapter 5 

Mechanical Market by Subapplication 
Chapter 2 provided a definition of Dataquest's mechanical subapplication 
structure. This chapter provides a detailed look at the market by subappli­
cation. For the convenience of our readers, here we reprint Figure 2-2, our 
subapplication outline, as Figure 5-1. Table 5-1 gives the 1996 market size 
by subapplication and the five-year CAGR forecast. 

There are two important points to be made about Dataquest's subapplica­
tion database. Firet, whUe we report a vendor's market share and revenue 
based on company/ softwaje revenue, or the sum of direct, indirect, OEM, and 
reseller revenue, we report a vendor's subapplication revenue based on soft­
ware product revenue, or the sum of direct and indirect revenue. Thus, for 
some companies, in particular IBM, the sum of all subapplication revenue 
will be lower than what we normally report in our standard market share 
tables (because of the exclusion of OEM and reseller revenue in the 
subapplication database). 

Secondly, this year, Dataquest is reporting less detailed subapplications 
than in previous years under the Computer-Aided Design heading. 
Because the boundaries among functional design, conceptual design, and 
tool amd fixture design are not that distinct, we are reporting those three 
subapplications under the heading Design Applications. 

Computer-Aided Design 

Design Applications 
Design applications are the mainstay of the mechanical CAD/CAM/CAE 
market, hivestment in basic CAD tools by end users is reflected in the high 
growth rate of this subapplication in botii 1996 and 1995 (17 and 32 per­
cent, respectively). Veruior penetration into the untapped Asia/Padfic 
region and reinvestment/rethinking of CAD strategy by a large number of 
European automotive and aerospace firms have re-energized this subap­
plication over tine past few yeeirs. Outstanding performance by perennial 
market players Parametric Technology, IBM, EDS Unigraphics, Computer-
vision, and MICROCADAM in 1996 also have helped to boost this seg­
ment. Figure 5-2 shows the 1996 software market sliare of the leaders in 
design applications. 

This subapplication will continue to grow, albeit more slowly, over the 
next five years. It is expected to show a five-year CAGR of 11 percent until 
2001, slightly above the total market CAGR of 10 percent over that same 
time period. Better modeling tools will be needed to drive downstream 
applications like CAM and rapid prototyping, and users are begiiming to 
design increasingly complex assemblies. The midrange vendors will 
become strong factors in driving this subapplication beginning in mid-to-
late 1998, especially in sales for manufacturing tool and fixture design. 
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Figure 5-1 
Mechanical Subapplications 

Source: Dataquest (September 1997] 
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Table 5-1 
Mechanical Subapplications Market Size and Forecast 

Compuier-Aided Design 
Design Applications 
Drafting and Documentation 

Computer-Aided Engineering 
Analysis 
Linkage/Mechanism 

Computer-Aided Manufacturing 
NC Part Programming 
Part Processing Design 
Other Manufacturing Applications 

Other Tools 
Knowledge-Based Engineering Tools 

Application Development Environments 
Product Data Management 

Component Information Sjretems 
All Subapplications 

1996 Software 
Revenue ($M) 

2,108.9 
1,382.6 

726.3 
553.6 
507.4 
46.2 

393.8 
322.7 

32.5 
38.5 

287.9 
22.3 

23.8 
236.2 

5.7 
3,344.6 

1995-1996 
Growth (%) 

10.4 
17.2 

-0.6 
15.9 
15.1 
25.5 
18.7 

16.3 
42.4 
22.6 
19.9 
43.1 

13.0 
17.1 

235.7 
12.9 

1996-2001 
CAGR(%) 

83 
10.9 
2.4 

11.8 
11.7 
12.5 
11.6 
10.8 
15.9 
14.0 
135 
113 
14.7 
12.2 

45.3 
9.8 

Note: Revenue does not add to $3,344.6 million because of Ivunding 
Source: Dataquest (September 1997) 

Figure 5-2 
1996 Design Applications Market Share 
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Drafting and Documentation 
Similar to design applications, drafting and documentation is the bread 
and butter of the mechanical CAD/CAM/CAE market; in fact, in the 
earliest days of CAD, drafting was the only subappUcation in the market. 
This subapplication has continued to be one of tibie largest (comprising 
more than 20 percent of the 1996 mechanical CAD/CAM/CAE software 
revenue). Despite its size, it is also one of the slowest-growing subappUca-
tions. In 1996, it reached $726 million; in 2001, it is expected to reach only 
$818 milUon. Figure 5-3 gives the market share of the top players in this 
subapplication. 

Although drafting is not an area of rapid change or innovation, drafting's 
large market size confirms that, even after 25 years of mechanical CAD 
development, this subapplication is still essential to the design process. A 
new crop of players, like Visio and 3D/Eye (now part of Visionary Design 
Systems), could shake up this sleepy application in the near term, though 
they will not drive huge expansion here. Instead, they have the potential 
to take market share away from established players, particularly those 
with largely standalone drafting-only packages. Looking further out, how­
ever, 3-D and solid models are becoming more common in the design pro­
cess, and these models are being sent directly to downstream 
manufacturing applications, leaving out the intermediate drafting and 
drawing step. 

Figure 5-3 
1996 Drafting and Documentation Market Share 
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Source: Dataquest (September 1997) 
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Computer-Aided Engineering 

Analysis 
Dataquest has been waiting for years for the analysis market to take off— 
SO far, it still hasn't happened. Instead, revenue from this subappiication 
have hovered around the average mechanical CAD/CAM/CAE market 
growth rate, performing neither well above nor well below the average 
growth. Altiiough MacNeal-Schwendler and SDRC still lead this market 
(see Figure 5-4), no single vendor is growing largely at the expense of 
another. This is one subappiication that features a host of small players 
and specialty analysis vendors. 

Analysis vendors have been responding to designers' needs by developing 
better user interfaces, error-checking codes, and automatic mesh 
generators and healers The next step is to pursue tighter integration of 
these analysis packages with solid modelers, sometihing Ansys is already 
doing. Additionally there are still untapped areas within this market to 
pursue, such as nonlinear analysis, and nontraditional industries, such as 
in electronic packaging (though Dataquest can no longer consider this area 
"untapped"). The analysis market is badly in need of a visionary to spear-
Inead this subapplication's next big step forward—to date, Ansys is the 
only company that has attempted to do just that. For the most part, many 
of the vendore in this market have been busy pursuing some of these 
untapped opportunities rather than putting forth a vision of what analysis 
shoidd be in the next five years. 

Linkage/Mechanism 
Linkage/mechanism reached $46 million in 1996, up 26 percent from the 
previous year. While Mechanical Dynamics was one of the pioneers of this 
market, Parametric Technology's overall robust growth have given it the 
No. 1 spot (see Figure 5-5). 

Dataquest sees this subappiication growing at about the same rate as the 
analysis marl^t until 1999, at which point we predict that it wiU grow 
faster than analysis imtil the year 2001. We see real benefits in an 
engineer's ability to do quick simulatioris, what-if scenarios, and analysis 
of designs before the design and any associated problems move further 
downstream. The one limiting factors to good growth in this subappiica­
tion is the lack of tight integration with CAD software. Right now, tiie 
integration is primarily witti analysis packages. Linkage/mechanism, sim­
ilar to analysis, will not become "mainstream" until that integration with 
CAD occurs. 
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Figure 5-4 
1996 Analysis Market Share 
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Source: Dataquest (September 1997) 

Figure 5-5 
1996 Linkage/Mechanism Market Share 
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ComputerAided Manufacturing 

Manufacturing Process Simulation 

Numerical Control 
Figure 5-6 shows the 1996 software revenue market share of the leading 
vendors. Nearly all of the leading mechanical applications vendors play in 
this subapplication, including several Japanese companies (Uke Hitachi 
Zosen and Nihon Unisys) with their own products developed in-house as 
well as a number of NC-only vendors (like CGTech, Pathtrace, CNC Soft­
ware, and Surfware). Despite the continuing fragmented nature of this 
subapplication, Dataquest does not expect a shakeout anytime soon. 

It can be expected that increased sales in CAD software translate to 
increased sales in numerical control (NC) software. Dataquest has found 
that growth of NC software t5^ically lag that of CAD software, but not by 
much. We expect NC sales to show a five-year CAGR of 11 percent, nearly 
the same as tike forecast sales growth of design applications. 

Figure 5-6 
1996 Numerical Control Market Share 
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The Icey factor for growth in this market will come from the ability of these 
tools to close the gap between design and manufacturing. More specifi­
cally, a key driver will be the ability to extract information from design 
data and bring that intelligent information to the manufacturing process, 
and vice versa. This is one area where new software, in the form of intelli-
gent or smart objects as discussed earlier in Chapter 4, could reaUy find a 
niche in the medwinical CAD/CAM/CAE market. (Such systems could 
include feature recognition knowledge for machining user-defined and 
standard features.) Dataquest is already seeing steps in more tightly inte­
grated in-house knowledge, business practices design activities, and 
manufacturing with software packages that incorporate manufacturing 
rule-checking and design rule-checking, as well as generative machiiung 
principles (closely linked to part processing design, discussed in the next 
section). 

Part Processing Design 
Part processing design is concerned with the design of a series of manufac­
turing steps needed to manufacture a part, which can include tool path 
optimization, material speed and feed rates, machine tool definitions, and 
machining operations. Few vendors actually offer tools that can be consid­
ered in this subapplication; hence, Dataquest is not showing market share 
of the part processing design players. This subapplication is expected to 
grow faster than average over the next five years. Today's players and 
products include IBM's Prismatic Macliining Assistant, Matra Datavision's 
Euclid Machinist, SDRC's I-DEAS Generative Machining, and Tecnomatix 
Technologies PART. 

Dataquest believes this is one area poised to grow well over the next five 
yeare, as much of this work is still done manually or with a patchwork of 
different programs. The real impediment to growth will be capturing 
mind share in the fragmented collection of job shops and manufacturing 
outfits, particularly in the United States, that are accustomed to a lot of 
manual processes. 

Other Manufacturing Appiications 
Coordiriate measuring machines and offline robotics round out the CAM 
subappUcations. Because of the small size of these subapplications, 
Dataquest has chosen not to show market share of the vendors. We do not 
expect to see any large growth opportunity in coordinate measuring 
machine software as it exists today. 

On the other hand, offline robotics technology presents some real opportu­
nities for vendors. Currently, Deneb Robotics, IBM, and Tecnomatix Tech­
nologies compete in this space. Revenue for this subappUcation was at $36 
million in 1996, but the real market opportunity today is slightly larger 
than that, as Dataquest currently does not track all players (such as 
SILMA). Although the initial investment required for offline robotics 
applications is high, the potential benefits in time and production cost sav­
ings are huge. And, the big CAD spenders—those in automotive, aero­
space, and industrial machinery—are fueling growth in this 
subapplication. 
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Other Tools 

Knowledge-Based Engineering 
Generative technologies, expert systems, and knowledge- or rule-based 
engineering (REE) have existed for quite some time, and vendors have 
come and gone in this market. Today, the way Dataquest has defined 
knowledge-based engineering, the market has two mainstay players— 
Concentra and Stone & Webster—and a Inandful of small players offering 
knowledge-based engines or larger players (like Trilogy) buUding applica­
tions on top of knowledge-based engineering technology. The only player 
that we track in this market today is Concentra. Thus, we wUl not show 
market share or a growth forecast for this subapplication. 

RBE can be best envisioned as a technology to automate repetitive por­
tions of the engineering design process. For instance, a company can use 
an RBE system to develop a model that captures the full spectrum of engi­
neering rules, industry standards, manufacturing constraints, cost infor­
mation, and scheduling constraints. As a result of capturing these 
processes and knowledge, new designs can be generated directly from 
functional specifications. 

The major benefit to the end user is a reduction in product development 
time and, consequently, cost. RBE requires a significant amount of pro­
gramming, t)TJically in a vendor-proprietary language, and a fair amount 
of consulting work, to develop a usable application for the end user. 
Dataquest expects growth in the rule-based engineerii\g subapplication to 
come when the task of building (which today means programming) appli­
cations becomes easier or more robtist applications are developed based 
on the technology. Nevertheless, the line is blurring between rule-based 
engineering, which is really a technology and not a market, and related 
areas like salesforce automation. Concentra has already had some success 
in this area with its salesforce automation tool introduced in 1995. We 
expect our definition of this subapplication to evolve as the technology 
and its applications change over the next few years. 

Application Development Environments 
Application development environments are the programming tools used 
to aid in the generation of user-defined, custom programs. These tools 
include CAD customization tools like EDS Unigraphics' UG/GRIP and 
Parametric Technology's Pro/DEVELOP. It also includes some of the new 
architectures announced over the past few years, like Matra Datavision's 
CAS.CADE, Computervision's Pelorus (though sales here are negligible), 
and Bentley Systems' MicroStation/J (announced in June). Again, because 
of the small size of this market ($24 million in 1996), Dataquest has chosen 
not to show any market share information. 

The newer application development environments are closely aligned 
with object-oriented software and architectures for CAD applications. As 
the concept of object-oriented technology and component software 
technology for CAD takes off, so will this new breed of application 
development environments. 
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Product Data Management 
In following the PDM market, Dataquest tracks only those vendors that 
specifically offer PDM functionality—that is, a combir\ation of vault, 
workflow, and product structure. We do not track systems integrators, 
consultants, companies offering conversion services, companies offering 
redlining/markup software, or hardware providers (for example, 
companies offering scanning devices). Nor do we track those companies 
that are primarily document management vendors (like Documentuni and 
Cimage). As a result, our m a r l ^ size of $236 million in PDM software 
(excluding services) is smaller than what is typically quoted by other 
market research firms. 

Of course, as some of these vendors become more PDM-f ocused and less 
document management-focused, we will begin to include those vendors 
in our PDM subapplication. Since last year, new players have entered the 
market, most notably Agile Software, ConsenSys, Right Angle, and Smart 
Solutions. When tiiese companies show revenue streams greater than $2 
million, we will add them to our database. 

Figure 5-7 shows the 1996 market share of the leading PDM vendors. 
Computervision lias led this market for the past three years, followed by 
Sherpa and Foimtek. The market as a whole grew 17 percent in 1996. PDM 
purdiases are still largely being made by discrete manufacturing 
companies, and a sizable chunk of the revenue generated in this marlist is 
still going to the mechanical CAD vendors. 

Product data management has never exploded as many have hoped, and 
Dataquest continues to be conservative in our growth estimates. We 
expect PDM's software growth to remain slightly above the overall 
mechanical applications growth rate, especially from 1999 and beyond 
(prior to that time, it will show more growth compcired to the average), 
hiterestingly, one of the big fectors inhibiting growth in this market is 
CAD to PDM integration, according to a PDM end-user survey we 
conducted in early 1997. Users rated CAD to PDM integration the most 
important in a series of PDM features. Further, the difference between 
their importance ratings and their satisfaction ratings for CAD to PDM 
integration was the greatest of all the features (meaning users were most 
dissatisfied with that area). 
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Figure 5-7 
1996 Product Data Management Market Share 
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PDM systems are also fighting the same organizational/cultural barriers 
they have fought since the beginrdng. We also asked our survey respon­
dents to identify the single greatest impediment to expanded use of PDM 
in their companies, and 29 percent said the company's structure and 
culture was the biggest roadblock to expansion. 

To date, few vendors have ventured out beyond the discrete mamofactur-
ing umbreUa, although there is always talk of moving into the process 
industries like pharmaceuticals and insurance. Those companies eyeing 
new places for PDM to go have targeted two areas: electronic design and 
process plant design. This year, vendors announced either data manage­
ment solutions that interface to electronic design automation software or 
wholly new software being developed to target the unique PDM require­
ments of the electronic designer. The other area of vendor attention, plant 
design, is an industry that could benefit from a standards-based approach 
to PDM. Plant design can be characterized as large, one-design/one-build 
projects with a need for standards and persistent data. Nevertheless, PDM 
cannot simply be brought into new markets or industries without under­
standing what end-user needs and industry-specific processes are. Until 
that chariges, PDM will largely be a solution that resides in with discrete 
manufacturers. 

Dataquest asks readers to refer to our PDM and collaborative engineering 
discussions in Chapter 4 for other growth/impediment opportunities for 
PDM. 
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Component information Systems 
Component information systems (CIS) is a unique subapplication that 
straddles mechanical, electrical, and architectural design/construction. 
Currently, Dataquest defines this subapplication as it applies to discrete 
manufacturing. Dataquest tracks only two mechanical-oriented CIS 
players—CADIS and Autodesk—^but we will be adding CenTOR later this 
year. If we were to uvrlude CIS vendors geared toward electronic design, 
the market would expand to include Aspect Development and 
Information Handling Systems (IHS). If we were to expand the marlKt to 
architectural,/construction vendors, we would add Tbie Sweets Group, 
Other Autodesk products, and numerous smaller players with electronic 
catalogs. Because of the small size of this subapplication the way we track 
it today, we are not reporting market share information at tliis time. 

The CIS players differentiate themselves from one another based on a 
number of factors, including the following: 

• Electrical, mechanical, or materials component emphasis 

• Revenue generated from legacy data conversion services, content or 
subscription services, and search/retrieval engines 

• Search/retrieval capabilities 

• Interfaces to PDM, CAD, or MRP systems 

• Web/Intemet/intranet capabilities 

This subapplication will be a rising star over the next five years, with 
growth much greater than any other mechanical subapplication Dataquest 
currently tracks. Both low-end eand high-end CIS applications are expected 
to do well. On one hand, there is still a lot of component and part selection 
done manually (with the engineer searching through paper-based cata­
logs). We expect much of tlus to be automated over the next five years, 
provided the price of t]:\ese lower-end CIS systems stays low. On the other 
hand, high-end CIS deployments that involve corporate re-engineering 
and a significant amount of database development will also show healthy 
growth. Here, particularly in discrete manufacturing environments, the 
rising interest in corporate intranels as a delivery vehicle for information 
will further advance the market. The only limit to growth at the high end 
is the fact that these high-end CIS systems are often competing for dollars 
with PDM deplo)nnent and MRP systems. 
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Chapter 1 

1997 European Mechanical CAD/CAM/CAE Forecast 
Update ^ ^ ^ ^ ^ ^ ^ - ^ ^ ^ ^ ^ ^ ^ ^ - . ^ ^ ^ ^ 

About This Document 
This document contains Dataquest's detailed forecast information on the 
Mechanical CAD/CAM/CAE markets at the country level. This report is 
meant to supplement the worldwide Mechanical CAD/CAM/CAE fore­
cast book by providing forecast detail for European countries. 

Although Dataquest does not forecast currency exchange rates, we do 
forecast with the best information available. The exchange rate is calcu­
lated as the simple arithmetic mean of the 12 average monthly rates for 
each country. For the purpose of this forecast, Dataquest assumes the July 
1997 exchange rate will remain stable in the future (see Tables 1 and 2). 

Additional market statistics publications for Dataquest's Mechanical 
CAD/CAM/CAE service for 1997 are as follows: 

• Dataquest's 1996 market share document (published as CMEC-WW-
MS-9701) was sent to our clients in March. 

• Dataquest's 1996 forecast document was released in May (published as 
CMEC-WW-MS-9702). 

• Dataquest's 1996 market share data was verified, updated, and sent to 
our clients in August as a market share update report (published as 
CMEC-WW-MS-9703). Country-level data was also made available at 
this time. 

This document is an updated forecast that has been expanded to include 
country-level information and in-depth analysis. 

Worldwide Forecast Assumptions 
The following sections describe the main forces driving the CAD/CAM/ 
CAE, AEC and GIS, and EDA worldwide software forecasts. 

All Applications 
As CAD/CAM/CAE, AEC and GIS, and EDA becomes more of a replace­
ment market, market leaders would appear to have the upper hand—the 
cost of switching is high. However, software that lets users get a better 
product to market faster and helps eliminate business risks will always be 
in demand, regardless of market share. Thus, there is always an opportu­
nity for new vendors in technical markets. 

The primary trend in design software function is toward operating at a 
higher level of abstraction. In all applications, Dataquest has seen an evo­
lution of focus from electronic paper to component modeling and now to 
system modeling, with the eventual goal being to fully simvdate, evaluate, 
redesign, and test the design inside the computer before manufacture. 
Meanwhile, increased computing power is allowing the nature of design 
to evolve to include constituencies in manufacturing, product support, 
and from users themselves. Thus the engineering process is being 
expanded to include input from a broader base. 
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Table 1 
CAD/CAM/CAE and GIS Revenue Growth Comparison (U.S Dollars versus Local 
Currency for Both Europe and Japan) 

Europe (U.S.$M) 

Software Revenue 

H a r d w a r e Revenue 

Service Revenue 

Total Factory Revenue 

ECU/U.S.$ Exchange Rate* 

Europe (ECU Mi l l ion ) 

Software Revenue 

H a r d w a r e Revenue 

Service Revenue 

Total Factory Revenue 

Japan (U .S .$M) 

Software Revenue 

H a r d w a r e Revenue 

Service Revenue 

Total Factory R e v e n u e 

JapanIU.S.$ Exchange Rate* 

Japan (Yen M i l l ion ) 

Software Revenue 

H a r d w a r e Revenue 

Service Revenue 

Total Factory Revenue 

Nor th America (U .S .$M) 

Software Revenue 

H a r d w a r e Revenue 

Service Revenue 

Total Factory Revenue 

Worldwide (U.S.$M) 

Software Revenue 

H a r d w a r e Revenue 

Service Revenue 

Total Factory R e v e n u e 

1995 

2,045.51 

2,816.50 

1,121.38 

5,983.39 

0.77 

1,575.04 

2,168.70 

863.46 

4,607.21 

1,637.45 

2,772.38 

1,175.93 

5,585.76 

93.90 

153,756.13 

260,326.42 . 

110,420.25 

524,502.80 

2,138.08 

2,774.01 

1,230.68 

6,142.76 

6,306.82 

9,050.96 

3,801.12 

19,158.90 

1996 

2,248.57 

2,861.37 

1,271.20 

6,381.13 

0.80 

1,798.86 

2,289.09 

1,016.96 

5,104.91 

1,772.40 

2,793.91 

1,246.04 

5,812.35 

108.81 

192,855.17 

304,005.04 

135,581.93 

632,442.14 

2,531.06 

2,998.23 

1,483.94 

7,013.23 

7,159.11 

9,440.39 

4,352.20 

20,951.70 

2001 

3,463.83 

3,682.31 

2,085.22 

9,228.66 

0.91 

3,152.09 

3,350.91 

1,897.55 

8,398.08 

2,905.45 

3,723.95 

2,226.79 

8,856.19 

115.38 

335,231.16 

429,669.19 

256,927.31 

1,021,827.66 

5,162.27 

5,751.18 

3,056.50 

13,969.95 

13,265.95 

15,190.53 

8,412.34 

36,866.13 

Growth (%) 
1995-1996 

9.9 

1.6 

13.4 

6.6 

3.9 

14.2 

5.6 

17.8 

10.8 

8.2 

0.8 

6.0 

4.1 

15.9 

25.4 

16.8 

22.8 

20.6 

18.4 

8.1 

20.6 

14.2 

13.5 

4.3 

14.5 

9.4 

CAGR (%) 
1996-2001 

9.0 

5.2 

10.4 

7.7 

2.6 

11.9 

7.9 

13.3 

10.5 

10.4 

5.9 

12.3 

8.8 

L2 

11.7 

7.2 

13.6 

lO.l 

15.3 

13.9 

15.5 

14.8 

13.1 

10.0 

14.1 

12.0 

'Assuming a stable currency, the 2001 exchange rate Is the same as the July 1997 exchange rate. 
Source: Dataquest (August 1997) 
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At the same time, the nature of design data itself is expanding from a focus 
on geometry to include multiple data types, making the challenge of sys­
tem modeling even more complex. Also, the World Wide Web holds the 
potential to expand the nature of collaborative design by harnessing the 
joint power of anticipated increases in both computing power and com­
munications bandwidth. Thus, there is little limit to the problems that 
design or GIS software can tackle. The primary challenge will continue to 
be to develop robust, leading-edge software ahead of competitors. During 
the forecast period, Dataquest anticipates significant, but not revolution­
ary, advances in the ability of the existing programmer pool to produce 
new software. 

In addition to technology trends, it is also necessary to consider exchange 
rate fluctuations, especially as the dollar has continued to strengthen 
against most major currencies of the world, such as the deutsche mark and 
the yen, over the past year. Growth rates in countries where the dollar has 
strengthened against tiie local currency are likely to be adversely affected 
when considered in dollar-denominated terms. 

Mechanical Forecast Assumptions 
The following factors will promote expansion of the mechanical CAD/ 
CAM/CAE market. 

Renewed Investment in Mechanical CAD Teclinoiogy 
Over the past two years, Dataquest has seen renewed investment in 
mechanical CAD/CAM/CAE technology among the major aerospace and 
automotive companies, particularly in North America and Europe. Now 
that these companies have completed their investment cycles, we expect to 
see corresponding investment by their supplier bases as a key driver of the 
market going forward. Furthermore, many of these major companies that 
reinvested in base CAD technology will be looking to further invest in 
design automation. Add-on, niche applications should be pushing the 
market toward higher growth over our forecast period. 

At the regional level, the outlook for Europe continues to be positive. The 
weakening of major European currencies against the dollar has helped the 
export of manufactured goods in countries like Germany, France, Italy, 
and Spain, and this is creating a more favorable cUmate for business 
investment and industrial production. The dollar has also strengthened 
against the Japanese yen over the past year, and indications are for an 
economic upturn in Japan, as well, in the near term. 

New Software, New Piatforms, New Users 
Despite the fact that it is still a UNIX-based world out there, there is a very 
strong interest in NT-based mechanical design solutions. Vendors spent 
1995 and 1996 making solutions available on the NT platform, and, finally, 
designers and engineers have a number of packages to choose from. The 
prospects of lower-cost software on lower-cost platforms have sparked 
renewed interest in CAD technology among designers who have not been 
purchasing CAD systems in recent years. 

i 
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NT is begiruiing to encroach on the installed base for DOS/Windows and 
Windows 95 at the low end and UNIX at the high end. The move to 
replace UNIX will take longer than the replacement at the low end, espe­
cially for industries that need surfacing technologies. For example, today 
it is not possible to model the surface of a complete car using f̂̂  
machines. These tasks still depend on high-end UNIX workstations. Also, 
a large proportion of 3-D CAD software packages are still on UNIX. But 
3-D CAD software is becoming less expensive and easier to use and is 
moving to NT in a big way. 

Untapped Users Eager for Technology 
While CAD investment in Europe and North America will begin to slow 
down over our forecast period, the Asia/Pacific region is just beginning to 
take off, fueled by CAD investments from local and national governments 
(such as Indonesia's IPTN) and multinational companies. As manufactur­
ing continues to move offshore into the Asia/Pacific region, Dataquest 
expects to see an increased level of CAD sophistication among the users. 
Similarly, mechanical CAD/CAM/CAE growth in Japan is expected to 
undergo major reinvestment over our forecast period. The UNIX platform 
dominates the mechanical sector in Japan today, and the Japanese mechan­
ical market still places a heavy emphasis on 2-D design rather than sohd 
modehng. We expect to see a movement of many Japanese CAD users 
from 2-D and proprietary systems to 3-D commercial systems over our 
forecast period. 

The following trends will slow growth m the mechanical CAD/CAM/ 
CAE market. 

CAD Investments Are Cyclical 
The major aerospace and automotive companies, particularly in Europe, 
have been significant drivers of the double-digit mechanical CAD/CAM/ 
CAE growth Dataquest has seen over the last two years. However, these 
companies have now completed their investment cycles in CAD technol­
ogy for the next four to six years. Investment in CAD by these companies 
will slow significantly until the next investment cycle begins, bringing 
down the overall market growth. 

Meeting User Needs Beyond Design 
In order for the mechanical CAD/CAM/CAE market to maintain the high 
growth that it has experienced in recent years, designers need applications 
that do more than just design. Design needs to become more tightly inte­
grated with manufacturing and analysis, and beyond that, the whole pro­
cess of bringing a product to market cannot continue to live in isolation 
within the engineering walls. Vendors are beginning to address this issue 
today, but it will take some time before users as well as vendors determine 
exactly what is needed and how it can work within the business processes 
of a company. 
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AEG Forecast Assumptions 
The following factors will contribute to the long-term expansion of the 
AEC CAD industry. 

CAD Is Becoming a Business Requirement 
Large design firms are growing at the expense of smaller firms, and these 
large-end users increasingly require their employees and suppliers to 
adopt automation tools in the design and construction process. Smaller 
design firms must increasingly buy CAD systems or risk beuig dropped 
from consideration as a partner. 

AEC Maricet Penetration 
A significant pool of untapped users still exists, and the relatively low 
market penetration of AEC CAD systems should allow steady worldwide 
growth during the next five years, despite constant volatility in demand 
for the buildings and infrastructure to be designed. 

New Features in AEC CAD Products Are Achievable 
Better, lower-cost visualization tools will be in increasing demand as sales 
and communication tools. Data and database functions are growing in 
importance in AEC design, creating opportunities to sell users significant 
new functionality. Some vendors will create products that foster commu­
nications in the entire design, construction, and maintenance process— 
products that will increase the payoff in CAD investments. 

The following trends will inhibit growth in AEC. 

Design Is Oniy Part of the Problem 
AEC's one-design/one-build structure means CAD provides fewer eco­
nomic benefits to these users than does the one-design/build-many struc­
ture of manufacturing. Construction, which is essentially a prototype 
build, is fraught with tmcertainties and delays that are not well-addressed 
by AEC systems today. Design tools can only thrive in the AEC structure 
when they support more of the entire business problem. Commitment to 
and cooperation on the problem from multiple vendors will allow 
Dataquest to increase the forecast growth rate further. 

GIS/Mapping Forecast Assumptions 
The following sections identify those factors that will promote growth in 
the worldwide GIS market. 

Impact of Windows NT 
Intergraph's move to Windows NT at the expense of UNIX will quickly 
make PC-based operating systems the dominant revenue stream in North 
America. In the long term, the GIS UNIX market is highly subject to ero­
sion by Windows NT because of the appealing prospects of better integra­
tion of GIS and Windows-based productivity tools. 
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Abundant Supply of Prospective Buyers 
Penetration is still moderately low among core users. Bread-and-butter 
prospects in government and utilities are charged with maintaining infor­
mation on land and assets in perpetuity. Many of these prospective buyers 
are still using paper maps or have only entry-level systems in terms of 
value delivered. 

New Technologies 
Faster, less expensive computers will be continually leveraged to support 
new software products. Widespread computer industry developments in 
open, distributed systems supporting high-speed networking will make it 
possible for GIS technology to broadly expand the user base. Lower-cost, 
higher-resolution satellite imagery holds the potential to drive another 
explosion in GIS market grow&i among users who carmot afford aerial 
photography. Advances in aerial photography, global positioning systems, 
and laser range finders are making it possible to create GISs that are signif­
icantly less expensive, more accurate, and more complete than existing 
paper maps, giving experienced users some compelling reasons to rein­
vest. Portable and pen-based computers are bringing GIS to new users hi 
field operations. Finally, database companies themselves are gaining a bet­
ter understanding of spatial arwlysis, a key factor in spreading use of GIS 
systems more broadly. 

GIS has attained a certain indispensability, particularly among federal 
users and those in utilities. As a result, users are beginning to expect to 
share the data that lies in their various GIS systems. Within three years, 
Dataquest expects data to be readily exchangeable across different sys­
tems. At that point, shareable data will help drive market growth. 

Long-term expansion of the GIS market will be constrained by the 
following factors. 

Hlgli Cost of Entry Remains a Barrier 
There will remain an uncertain, but certainly high, cost of creating a work­
ing GIS in traditional environments. No magic will emerge to create a low-
cost, meaningful data set for mainstream customers in government and 
utilities. Data conversion will remain costly because the significant cost of 
correcting prior errors and omissions on paper maps is inevitably bundled 
into the cost of "conversion." 

Price Pressures Inhibit Growrth 
Price pressure will hold down total revenue in the GIS market. Irmovation 
is the only way to maintain prices in any software industry, and GIS 
vendors will struggle in their attempt to create compelling new applica­
tions and improved investment payoff for customers. 
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Electronic Design Automation Forecast Assumptions 
It is fairly obvious that the EDA industry is not used to this level of pros­
perity. This market's 1996 estimates were almost 1 percent below the 1996 
actual figures. This has been driven by an almost unprecedented seat 
count growth. Companies can no longer afford the level of tool sharing 
seen in the past. Mainstream companies have started re-engineering their 
engineering groups. Dataquest's lowest estimate of a week lost in the 
design cycle is $155,000, and that isn't counting lost market opportunity 
and SO on. This makes the decision to by a new toolset fairly easy. The bad 
news is that sales in CAE are still primarily in the older tools. Only in the 
two CAD applications, IC CAD and PCB IDesign, is there the impact of a 
new generation of tools. Dataquest continues to expect a slowdown after 
the second design cycle is completed in early 1999. The only way to grow 
through that dip would be to get the new register transfer level (RTL) 
methodology tools on the market by the end of next year—unfortunately, 
that doesn't look very likely at this point. 

Electronic CAE 
CAE was the one area that came in below the preliminary numbers. By 
operation system, it was apparent that NT is growing faster than expected. 
Thds is mirrored by UNIX sales being almost 3 percent lower tlian iieported 
in the preliminary numbers. North America came in as expected, but 
Japan reported lower numbers, which was the cause of the miss. Europe 
came in higher, showing a lot more life than most people expected. 

IC Layout 
IC Layout was where the industry showed its reluctance to believe its own 
reports. Alffiough the preliminary numbers came in below Dataquest's 
expectations, the final numbers blew the Dataquest forecast out of the 
water. IC CAD grew more than 38 percent. 

The general explanation from IC CAD suppliers was that they just didn't 
believe their preliminary numbers and therefore lowballed their response 
until they got the actual figures from their regions. Europe was the big sur­
prise, coming in at almost 28 percent more than the preliminary numbers. 

PCB Design 
The PCB design market came in about 1 percent higher than the prelimi­
nary numbers, and here the UNIX-to NT-migration is reaUy evident. Not 
unexpectedly, UNIX is all but finished as the platform of choice for PCB 
design. What wasn't taken into account was the decrease in the "swap-out" 
rate. Basically, the PCB world is upgrading hardware almost two years 
faster than in the past. This was another surprisingly strong market in 

Europe-

History and Forecast for All Applications and Operating Systems 
Table 3 shows the history and forecast of all applications. 
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Table 3 
Top Level Worldwide CAD/CAM/CAE/GIS Software History and Forecast, All Applications and Operating Systems 

CO 
CO 
-VI 

Software Revenue ($M) 

Worldwide, All Operating Systems 

UNIX 

Windows NT 

Personal Computer 

Host /Proprietary 

All Operating Systems 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of World 

Year-to-Yeat Software Revenue Growth Rate (% 

Worldwide, All Operating Systems 

UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of Worid 

1994 

5,296 

3,713 

118 

1,270 

194 

1,855 

1,691 

1,398 

265 

87 

-

-

-

-

-

-

-

-

-

-

1995 

6,313 

4,277 

352 

1,502 

182 

2,140 

2,080 

1,627 

356 

110 

19.2 

15.2 

199.0 

18.2 

-6.3 

15.4 

23.0 

16.4 

34.3 

26.8 

1996 

7,134 

4,815 

624 

1,531 

165 

2,498 

2,261 

1,827 

432 

117 

13.0 

12.6 

77.1 

1.9 

-9.7 

16.7 

8.7 

12.3 

21.5 

5.9 

1997 

8,071 

5,302 

1,080 

1,567 

122 

2,889 

2,455 

2,061 

537 

130 

13.1 

10.1 

73.1 

2.3 

-25.7 

15.7 

8.6 

12.8 

24.3 

11.3 

1998 

9,180 

5,803 

1,645 

1,645 

87 

3,321 

2,713 

2,334 

667 

145 

13.7 

9.4 

52.3 

5.0 

-29.0 

15.0 

10.5 

13.3 

24.1 

12.0 

1999 

10,098 

6,168 

2,143 

1,730 

56 

3,667 

2,964 

2,522 

786 

158 

10.0 

6.3 

30.3 

5.2 

-34.9 

10.4 

9.3 

8.1 

18.0 

9.2 

2000 

11,397 

6,608 

2,941 

1,812 

36 

4,216 

3,247 

2,812 

946 

177 

12.9 

7.1 

37.2 

4.7 

-35.8 

15.0 

9.5 

11.5 

20.3 

11.5 

2001 

12,968 

7,105 

3,946 

1,893 

24 

4,854 

3,593 

3,168 

1,155 

198 

13.8 

7.5 

34.2 

4.5 

-33.0 

15.1 

10.7 

127 

22.1 

11.9 

CAGR (%) 
1996-2001 

12.7 

8.1 

44.6 

4.3 

-31.8 

14.2 

9.7 

11.6 

21.7 

11.2 

-

-

-

-

-

-

-

-

-

-

Source; Dataquest (September 1997) 
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Forecast Methodology 
Fundamental to the way Dataquest conducts its research is the underlying 
philosophy that the best data and analyses come from a well-balanced 
program. This program hicludes the foUowurg: balance between primary 
and secondary collection techniques; balance between supply-side and 
demand-side analysis; balance between focused, industiy-specific 
research and coordinated, "big-picture" analysis aided by integration of 
data from the more than 25 separate high-technology industries Dataquest 
covers; and balance between the perspectives of experienced industry pro­
fessionals and rigorous, disciplined techniques of seasoned market 
researchers. 

Dataquest also analyzes trends in the macroenvironment, which can have 
major influences on both supply-side and demand-side forecasting. In 
addition to demographics, analysts look at gross national product (GNP) 
growth, interest rate fluctuation, business expectations, and capital spend­
ing plans. In the geopolitical arena, the group looks at trade issues, politi­
cal Stability or lack thereof, tariffs, nontariff barriers, and such factors as 
the effect on Europe of the events of 1996. 

Figure 1 shows the CAD/CAM/CAE, AEC and GIS, and EDA forecasting 
model. The overall forecasting process uses a combination of techniques 
such as time series and technological modeling. Market estimates and 
forecasts are derived using the following research techniques: 

• Segment forecasting—Individual forecasts are derived for each applica­
tion segment tracked by the CAD/CAM/CAE, AEC and GIS, and EDA 
groups. Specifically, each application, segmented by region and plat­
form, is forecast and rolled up. In this way, each application segment 
incorporates its own set of unique assumptions. 

• Demand-based analysis—Market growth is tracked and forecast in 
terms of the present and anticipated demand of current and future 
users. This requires the development of a total available market model 
and a satisfied available market figure to assess the levels of penetration 
accurately. Dataquest analysts also factor in the acceptance or ability for 
users to consume new technology. 

• Capacity-based analysis—This method involves identifying future ship­
ment volume constraints. These constraints, or "ceilings," can be the 
result of component availability, manufacturing capacity, or distribution 
capacity. In any case, capacity limitations are capable of keeping ship­
ments below the demand level. 

Changes to the Forecast Database 
Within this forecasting model, Dataquest has made numerous assumption 
changes that better reflect the reality in the changing the medianical 
CAD/CAM/CAE, AEC and GIS, and EDA worlds. These changes include 
updating the hardware retirement model and altering the average selling 
prices (ASPs) for software, service, and hardware. 

i 

CMEC-EU-MS-9702 ©1997 Dataquest September 29.1997 



1997 European Mechanical CADICAMI/CAE Forecast Update 11 

Figure 1 
CAD/CAM/CAE and CIS Forecasting Model 

User/Demand-Slde Data 
Projected Budget Growth and Allocations 
Business and System Requirements 

Purchasing Procedures 
Criteria for Selection 
Regular Application End-User Surveys 

' 

Martet Sizing 
and 

Marltet Projection 

Technobgy Assessments 
Technology Developments 
Standards Development 
Price/Performance Development 

Vendor/SuppIy-Side Data 
Product Shipment Projections 
Factory Revenue 
Strategic Alliances 
Marketing Strategies 

~ | 

_J 
Environmental AnaIysis 

Economic Forecasts 
Industry/Competitive Climate 

97E3I n 

Source: Dataquest (September 1997) 

Segmentation Definitions 

Operating Systems 
The following defines the operating systems: 

• UNIX—Includes all UNIX variants and older workstation operating 
systems. 

• Host—Includes minicomputer and mainframe operating systems in 
which external workstationso functions are dependent on a host 
computer. 

• Windows NT—The Microsoft operating system. 

• PC—Includes DOS, Windows, Windows 95, OS/2, and Apple operating 
systems. 

CMEC-EU-MS-9702 ©1997 Dataquest September 29,1997 
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Line Items 
Line item definitions are as follows: 

• Average selling price (ASP) is defined as the average price of a product, 
inclusive of any discounts. 

• CPU revenue is the portion of revenue derived from a system sale that 
is related to the value of the CPU. 

• CPU shipment is defined as the number of CPUs delivered. 

• CPU uistalled base is defined as the total number of CPUs in active, 
day-to-day use. 

• Unit shipment is defined as the number of products delivered (that is, 
seats). 

• Seats are defined as the number of possible simultaneous users. 

• Installed seats are defined as the total number of seats in active, day-to­
day use. 

• Hardware revenue is defined as the sum of the revenue from the hard­
ware system components: CPU revenue, terminal revenue, and periph­
erals revenue. 

• Peripherals revenue is defined as the value of all the peripherals from 
turnkey sale. (Peripherals in this category typically are input and out­
put devices.) 

• Terminal revenue is defined as revenue derived from the sale of termi­
nals used to graphically create, analyze, or manipulate designs. The j 
term is applicable only to the host systems. \ 

m Software revenue is revenue derived from the sale of application 
software. 

n Service revenue is defined as revenue derived from the service and 
support of CAD/CAM/CAE, AEC and CIS, or EDA systems. Service is 
followed as software service and hardware service. 

• Total factory revenue is defined as the amount of money received for 
goods measured in U.S. doUars and is the sum of hardware, software, 
and service revenue. 

Regions 

Europe 
• Western Evu-ope—Austria, Belgium, Derunark, Finland, France, 

Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Norway, 
Portugal, Spain, Sweden, Switzerland, Turkey, and the United Kingdom 

• Rest of Western Europe—Andorra, Cyprus, Faeroe Islands, Gibraltar, 
Greenland, Guernsey, Iceland, Jersey, Liechtenstein, Malta, Republic of 
Monaco, San Marino, and Vatican City 

• Central and Eastern Europe—Albania, Armenia, Azerbaijan, Belarus, 
Bosnia, Bulgaria, Croatia, Czech Republic, Estonia, Federal RepubUc of 
Yugoslavia (including Serbia and Montenegro), Georgia, Hungary, 
Kazakhstan, Krygyzstan, Latvia, Lithuania, Macedonia, Moldova, M 
Poland, Romania, Russia (as far as the Urals), Slovakia, Slovenia, ' 
Tajikistan, Turkmenistan, Ukraine, and Uzbekistan 
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Table A-1 
Top Level Mechanical Forecast, Worldwide, All Operating Systems 

@ 
CO 
CO 
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cu 
t-t-
Dl 

CO 
CD 
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CD 
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a-
CD 
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CO 

Software Revenue ($M) 

Worldwide, All Operating Systems 

Worldwide 

UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of World 

Year-to-Year Software Revenue Growth Rate (%) 

Worldwide, All Operating Systems 

Worldwide 

UNIX 

Wmdows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems 

North America 

Europe 

Japan 

.Asia/Pacific 

Rest of World 

1994 

2,436 

1,804 

42 

460 

131 

730 

825 

753 

99 

28 

-

-

-

-

-

-

-

-

-

-

1995 

2,963 

2,190 

115 

540 

117 

859 

1,024 

902 

141 

36 

21.6 

21.4 

176.2 

17.4 

-10.4 

17.7 

24.1 

19.7 

42.2 

29.3 

1996 

3,345 

2,412 

295 

538 

100 

1,009 

1,149 

970 

181 

36 

12.9 

10.1 

155.3 

-0.4 

-14.6 

17.4 

12.2 

7.6 

28.0 

-0.5 

1997 

3,689 

2,566 

507 

546 

69 

1,139 

1,197 

1,081 

233 

38 

10.3 

6.4 

72.1 

1.5 

-31.0 

12.9 

4.2 

11.4 

28.9 

6.8 

1998 

4,108 

2,745 

744 

567 

52 

1,265 

1,317 

1,194 

291 

41 

11.4 

7.0 

46.6 

3.9 

-24.6 

11.1 

10.0 

10.4 

25.0 

6.8 

1999 

4,502 

2,903 

980 

585 

34 

1,400 

1,419 

1,283 

356 

44 

9.6 

5.8 

31.8 

3.1 

-34.6 

10.6 

7.8 

7.5 

22.3 

7.2 

2000 

4,893 

3,037 

1,229 

604 

23 

1,540 

1,534 

1,359 

413 

47 

8.7 

4.6 

25.4 

3.2 

-31.8 

10.0 

8.1 

5.9 

16.0 

6.6 

2001 

5,332 

3,168 

1,526 

621 

16 

1,689 

1,683 

1,440 

470 

49 

9.0 

4.3 

24.1 

2.9 

-29.7 

9.7 

9.7 

6.0 

13.8 

5.2 

CAGR (%) 
1996-2001 

9.8 

5.6 

38.9 

2.9 

-30.4 

10.9 

7.9 

8.2 

21.1 

6.5 

-

-

-

-

-

-

-

-

-

-
Source: Dataquest (August 1997) 
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Table B-1 
Detail Mechanical Forecast, Europe, All Operating Systems 
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Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year Int̂ rease (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

93,421 

97,482 

3 

286,677 

310,428 

5 

1,163 

84 

61 

1,308 

6 

825 

6 

333 

244 

578 

12 

2,711 

7 

1995 

108,211 

111,876 

15 

312,132 

332,599 

7 

1,313 

58 

91 

1,462 

12 

1,024 

24 

315 

281 

596 

3 

3,083 

14 

1996 

108,499 

112,092 

0 

332,527 

350,580 

5 

1,377 

49 

105 

1,530 

5 

1,149 

12 

389 

312 

701 

18 

3,380 

10 

1997 

106,400 

109,100 

-3 

342,500 

358,200 

2 

1,411 

62 

102 

1,575 

3 

1,197 

4 

481 

356 

837 

19 

3,609 

7 

1998 

111,700 

113,800 

4 

354,600 

367,900 

3 

1,451 

48 

98 

1,597 

1 

1,317 

10 

525 

371 

896 

7 

3,810 

6 

1999 

115,600 

117,200 

3 

371,000 

381,900 

4 

1,474 

29 

92 

1,595 

0 

1,419 

8 

562 

378 
939 

5 

3,954 

4 

2000 

121,000 

122,100 

4 

391,100 

399,800 

5 

1,539 

18 

88 

1,644 

3 

1,534 

8 

603 

397 

1,000 

6 

4,178 

6 

2001 

127,600 

128,400 

5 

414,800 

421,500 

5 

1,619 

11 

85 

1,715 

4 

1,683 

10 

653 

420 

1,073 

7 

4,471 

7 

CAGR (%) 
1996-2001 

3 

3 

-

5 

4 

-

3 

-26 

-4 

2 

-

8 

-

11 

6 
9 

-

6 

-
Source: Dataquest (August 1997) 
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Table B-3 
Detail Mechanical Forecast, France, All Operating Systems I 

Hardware Slif̂ MIEint Date 

Shipments 

CPUs 

Seats 

Year-to-Year feijE^ase {%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Mcsĉ asiB | ^ ) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

15,007 

15,744 

10 

42,185 

46,234 

10 

215 

15 

8 

238 

14 

153 

14 

65 

46 

111 

23 

502 

16 

1995 

17,300 

18,071 

15 

48,023 

51,644 

12 

247 

11 

17 

276 

16 

193 

26 

60 

54 

114 

3 

583 

16 

1996 

16,542 

17,237 

-5 

51,628 

54,913 

6 

243 

9 

16 

267 

-3 

199 

3 

69 

57 

126 

10 

592 

2 

1997 

15,600 

16,100 

-7 

52,800 

55,700 

1 

243 

11 

15 

270 

1 

200 

1 

83 

63 

147 

17 

617 

4 

1998 

17,500 

18,000 

12 

55,400 

57,900 

4 

268 

9 

16 

293 

9 

236 

18 

98 

71 

168 

15 

697 

13 

1999 

18,900 

19,300 

7 

59,500 

61,700 

6 

283 

6 

15 

304 

4 

264 

12 

108 

74 
183 

9 

750 

8 

2000 

20,200 

20,400 

6 

64,600 

66300 

8 

300 

4 

14 

318 

5 

290 

10 

118 

79 

197 

8 

805 

7 

2001 

21,300 

21,500 

5 

70,000 

71,400 

8 

316 

2 

13 

332 

4 

318 

9 

128 

83 

211 

7 

860 

7 

CAGR (%) 
1996-2001 

5 

4 

-

6 

5 

-

5 

-25 

-4 

4 

-

10 

-

13 

8 

11 

-

8 

-
Source: Dataquest (August 1997) 
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Table B-4 
Detail Mechanical Forecast, Germany, All Operating Systems 

CO 

Hardware Shipment DaUi 

Shipments 

CPUs 

Seats 

Year-to-Year Inaiem^i^) 

Installed Base 

CPUs 

Seats 

Year-to-Year IncreE^ (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

33,025 

34,835 

3 

101,710 

110,519 

5 

420 

35 

27 

482 

4 

297 

1 

116 

88 

204 

6 

983 

4 

1995 

40,134 

41,966 

20 

112,374 

120,574 

9 

494 

28 

43 

565 

17 

382 

29 

127 

106 

233 

14 

1,180 

20 

1996 

38,796 

40,543 

-3 

119,016 

126,745 

5 

491 

23 

45 

559 

-1 

406 

6 

141 

112 

253 

8 

1,218 

3 

1997 

36,600 

37,900 

-7 

121,100 

128,100 

1 

490 

29 

44 

563 

1 

409 

1 

167 

127 

294 

16 

1,266 

4 

1998 

38,100 

39,200 

4 

123,600 

129,800 

1 

496 

22 

42 

560 

-1 

444 

9 

179 

131 

310 

5 

1,314 

4 

1999 

38,900 

39,700 

1 

127,500 

132,700 

2 

492 

13 

39 

544 

-3 

470 

6 

186 

131 

317 

2 

1,331 

1 

2000 

40,300 

40,800 

3 

132,800 

136,900 

3 

505 

8 

36 

549 

1 

503 

7 

195 

136 

331 

5 

1,383 

4 

2001 

42,600 

42,900 

5 

139,900 

143,100 

5 

530 

5 

35 

569 

4 

553 

10 

210 

144 

354 

7 

1,476 

7 

CAGR (%) 
1996-2001 

2 

1 

-

3 

2 

-

2 

-27 

-5 

o 
-

6 

-

8 

5 

7 

-

4 

-

Source: Oataquest (August 1997) o 
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Table B-5 
Detail Mechanical Forecast, Italy, All Operating Systems 

CU 

Hardware Sliipment Data 

Shipments 

CPUs 

Seats 

Year-tO"Year Iniasg^se. (?&) 
Installed Base 

CPUs 

Seats 

Year-tO'Year IrtGl̂ ?86fife) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

8,221 

8,467 

-8 

28,683 

31,065 

0 

99 

5 

7 

111 

-6 

69 

-8 

31 

20 

51 

0 

232 

-5 

1995 

10,404 

10,438 

23 

31,765 

33,468 

8 

104 

1 

7 

112 

0 

80 

15 

25 

20 

45 

-12 

237 

2 

1996 

10,943 

11,076 

6 

35,722 

36,950 

10 

122 

1 

14 

137 

23 

101 

27 

37 

25 

62 

37 

300 

27 

1997 

11,700 

11,800 

6 

37,200 

38,100 

3 

120 

1 

11 

133 

-3 

108 

7 

43 

26 

69 

12 

310 

3 

1998 

12,200 

12,000 

2 

38,400 

38,800 

2 

122 

1 

11 

134 

1 

118 

9 

46 

17 

73 

6 

325 

5 

1999 

12,600 

12,700 

6 

39,700 

39,900 

3 

129 

1 

11 

140 

5 

126 

6 

50 

29 

79 

9 

345 

6 

2000 

13,400 

13,500 

6 

41,500 

41,700 

4 

137 

0 

11 

149 

6 

136 

8 

55 

32 

87 

9 

371 

8 

2001 

14,400 

14,400 
7 

44,100 

44,200 

6 

148 

0 

12 

160 

7 

148 

9 

61 

35 

96 

10 

403 

9 

CAGR (%) 
1996-2001 

6 

5 

-

4 

4 

-

4 

-31 

-4 

3 

-

8 

-

11 

7 

9 

-

6 

-
Source: Dataquest (August 1997) 
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Table B-6 
Detail Mechanical Forecast, Scandanavia, All Operating Systems 

ro 
C3 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year Inds^se |[%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue: 
Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

5,611 

5,878 

11 

16,688 

18,478 

2 

70 

5 

4 

80 

21 

48 

17 

21 

15 

36 

44 

163 

28 

1995 

7,317 

7,549 

28 

18,937 

20,406 

10 

79 

4 

5 

88 

11 

62 

30 

17 

17 

34 

-5 

183 

13 

1996 

7,476 

7,725 

2 

21,026 

22,287 

9 

90 

4 

6 

100 

13 

74 

21 

26 

21 

46 

37 

220 

20 

1997 

7,100 

7,300 

-6 

22,200 

23,200 

4 

91 

5 

6 

101 

1 

75 

2 

32 

23 

55 

19 

232 

5 

1998 

7,300 

7,400 

3 

23,100 

24,000 

3 

91 

3 

5 

100 

-1 

82 

8 

34 

24 

58 

5 

239 

3 

1999 

7,500 

7,600 

3 

24,100 

24,800 

4 

91 

2 

5 

98 

-2 

88 

8 

37 

24 

61 

5 

247 

3 

2000 

7,900 

8,000 

5 

25,300 

25,900 

4 

95 

1 

5 

101 

3 

96 

9 

40 

25 

65 

7 

262 

6 

2001 

8,300 

8,400 

5 

26,800 

27,200 

5 

100 

1 

4 

105 

4 

106 

10 

44 

26 

70 

8 

280 

7 

CAGR (%) 
1996-2001 

2 

2 

-

5 

4 

-

2 

-27 

-6 

1 

-

7 

-

11 

5 

9 

-

5 

-

Source: Dataquest (August 1997) o 
• o 
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Table B-7 
Detail Mechanical Forecast, Spain, All Operating Systems 

[U 
— 1 

js-

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year iREtesse (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year InCXiBlse (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

3,062 

3,182 

4 

10,199 

10,852 

-2 

32 

2 

2 

36 

24 

25 

26 

10 

7 
16 

23 

77 

24 

1995 

3,149 

3,274 

3 

9,959 

10,561 

-3 

36 

2 

3 

40 

12 

29 

18 

10 

8 

18 

9 

87 

13 

1996 

4,086 

4,212 

29 

10,795 

li;366 

8 

42 

1 

6 

49 

22 

37 

28 

14 

9 

24 

32 

110 

26 

1997 

4,400 

4,500 

7 

12,000 

12,600 

11 

49 

2 

6 

57 

15 

43 

15 

19 

12 

31 

32 

131 

19 

1998 

4,800 

4,900 

9 

13,600 

14,100 

12 

53 

2 

6 

61 

7 

49 

15 

22 

13 

35 

12 

145 

11 

1999 

5,200 

5,200 

6 

15,100 

15,500 

11 

56 

1 

6 

63 

4 

55 

11 

24 

14 

38 

9 

156 

8 

2000 

5,400 

5,400 

4 

16,500 

16,800 

8 

58 

1 

6 

65 

3 

59 

8 

26 

14 

40 

6 

164 

6 

2001 

5,600 

5,700 

4 

17,700 

17,900 

7 

61 

0 

6 

67 

3 

64 

9 

28 

15 

43 

6 

174 

6 

CAGR (%) 
1996-2001 

7 

6 

-

10 

10 

-

8 

-23 

1 

6 

-

12 

-

14 

11 

13 

-

10 

-

Source: Dataquest (August 1997) 
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Table B-8 
Detail IVf echanical Forecast, United Kingdom, All Operating Systems 

I\D 
I>o 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year Ine^stse (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year IncjKpse^) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

15,596 

16,061 

6 

46,408 

49,449 

5 

187 

11 

7 
206 

9 

136 

12 

59 

41 

100 

15 

442 

11 

1995 

16,036 

16,525 

3 

48,876 

51,457 

4 

192 

9 

9 
210 

2 

151 

11 

41 

43 

84 

-16 

445 

1 

1996 

17,974 

18,451 

12 

52,421 

54,705 

6 

224 

8 

10 
242 

15 

190 

26 

65 

51 

116 

38 

548 

23 

1997 

19,100 

19,500 

6 

56,300 

58,300 

7 

254 

11 

11 
276 

14 

217 

14 

89 

64 

154 

33 

647 

18 

1998 

19,500 

19,800 

2 

59,900 

61,700 

6 

255 

8 

11 

273 

-1 

232 

7 

96 

66 

161 

5 

667 

3 

1999 

20,000 

20,200 

2 

63,700 

65,200 

6 

257 

5 

10 
272 

-1 

249 

7 

103 

66 

169 

5 

690 

3 

2000 

21,000 

21,100 

5 

67,700 

68,900 

6 

271 

3 

9 
283 

4 

271 

9 

112 

70 

182 

8 

736 

7 

2001 

22,300 

22,400 

6 

72,100 

73,000 

6 

288 

2 

9 
299 

6 

301 

11 

123 

75 

198 

9 

799 

8 

CAGR (%) 
1996-2001 

4 

4 

-

7 

6 

-

5 

-26 

-2 
4 

-

10 

-

14 

8 

11 

-

8 

-

Source: Dataquest (August 1997) 
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Table B-9 
Detail Mechanical Forecast, Austria/Switzerland, All Operating Systems 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year It(i^[e|ise (%) 

Installed Base 

CPUs 

Seats 
Year-to-YearL^^3S|ase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

2,548 

2,568 

137 

3,963 

4,156 

121 

24 

0 

1 

26 

31 

17 

40 

7 

5 

12 

21 

54 

31 

1995 

4,732 

4,755 

85 

8,062 

8,223 

98 

40 

0 
2 

42 

63 

33 

96 

9 

7 

16 

34 

90 

67 

1996 

3,601 

3,629 

-24 

10,158 

10,297 

25 

42 

0 

2 

44 

5 

38 

15 

11 

9 

20 

27 

102 

12 

1997 

3,500 

3,500 

-3 

11,100 

11,200 

9 

43 

0 

2 

46 

3 

40 

7 

14 

10 

23 

17 

109 

7 

1998 

3,700 

3,700 

4 

11,500 

11,600 

4 

45 

0 

2 

47 

3 

45 

12 

14 

10 

24 

4 

116 

6 

1999 

3,700 

3,700 

2 

11,900 

12,000 

3 

45 

0 
2 

47 

1 

49 

9 

15 

9 

24 

2 

121 

4 

2000 

3,800 

3,800 

2 

12,300 

12,400 

3 

47 

0 

1 

48 

3 

53 

7 

16 

10 

25 

3 

127 

5 

2001 

3,900 

3,900 

1 

12,700 

12,800 

3 

48 

0 

1 

49 

1 

57 

7 

16 

9 

26 

1 

132 

4 

CAGR (%) 
1996-2001 

1 

1 

-

5 

4 

-

3 

-30 
-7 

2 

-

8 

-

8 
2 

5 

-

5 

-
Source: Dataquest (August 1997) 
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Table B-10 
Detail Mechanical Forecast, Russia, All Operating Systems 

l \3 
-ts. 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year IiitaeJiaB p . ) 

Installed Base 

CPUs 

Seats 

Year-to-Year IrcriKllSe (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

117 

117 

388 

139 

139 

482 

2 

-

0 

2 

262 

1 

1,321 

1 

0 

1 

126 

5 

284 

1995 

509 

509 

336 

637 

637 

357 

4 

-

0 

5 

113 

4 

146 

2 

1 

3 

94 

11 

117 

1996 

418 

418 

-18 

982 

982 

54 

5 

-

0 

5 

4 

4 

18 

1 

1 

2 

-6 

11 

6 

1997 

400 

400 

6 

1,200 

1,200 

25 

5 

-

0 

5 

14 

5 

17 

2 

1 

3 

34 

14 

19 

1998 

500 

500 

8 

1,400 

1,400 

14 

6 

-

0 

6 

9 

6 

15 

2 

1 

4 

12 

15 

12 

1999 

500 

500 

6 

1,500 

1,500 

10 

6 

-

0 

6 

7 

6 

12 

3 

1 

4 

10 

17 

10 

2000 

500 

500 

5 

1,700 

1,700 

8 

7 

-

0 

7 

7 

7 

10 

3 

1 

4 

9 

18 

9 

2001 

600 

600 

5 

1,800 

1,800 

7 

7 

-

0 

7 

7 

8 

11 

3 

2 

5 

9 

20 

9 

CAGR (%) 
1996-2001 

6 

6 

-

13 

13 

-

9 

NA 

3 

9 

-

13 

-

17 

10 

14 

-

12 

-

NA = Not applicable 
Source: Dataquest (August 1997) II 
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Table B-U 
Detail Mechanical Forecast, Central Europe*, All Operating Systems 

Hardware Shmment Data 
Shipments 

CPUs 

Seats 

Year-to-Year Inraease (%) 

Installed Base 

CPUs 

Seats 

Year--to-YGar Iria«|ise (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

1,162 

1,148 

11 

2,708 

2,797 

43 

18 

-

1 

18 

-5 

13 

-10 

4 

4 

8 

-17 

39 

-9 

1995 

1,981 

2,008 

75 

4,161 

4,245 

52 

17 

0 

1 

28 

52 

21 

66 

5 

6 

11 

39 

60 

54 

1996 

2,091 

2,122 

6 

5,396 

5,489 

29 

27 

0 

2 

29 

3 

23 

10 

6 

6 

12 

5 

64 

6 

1997 

2,200 

2,200 

3 

6,300 

6,400 

16 

30 

0 

2 

32 

11 

25 

11 

7 

7 

15 

26 

72 

14 

1998 

2,300 

2,300 

5 

7,000 

7,100 

11 

31 

0 

2 

33 

3 

28 

10 

8 

8 

16 

6 

77 

6 

1999 

2,400 

2,400 

4 

7,500 

7,600 

8 

32 

0 

2 

34 

3 

31 

9 

8 

8 

16 

5 

81 

5 

2000 

2,500 

2,500 

5 

8,000 

8,100 

7 

34 

0 

2 

36 

5 

33 

8 

9 

8 

17 

6 

86 

6 

2001 

2,600 

2,600 

4 

8,600 

8,600 

6 

36 

0 

2 

37 

5 

36 

9 

9 

9 

18 

6 

92 

6 

CAGR (%) 
1996-2001 

4 

4 

-

10 

9 

-

6 

-25 

-1 

5 

-

10 

-

11 

8 

9 

-

8 

-

'Not Including Russia 
Source: Dataquest (August 1997) ro 
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Table B-12 
Detail Mechanical Forecast, Rest of Europe, All Operating Systems 

l\3 
0 3 

Hardware Shipment Data 

Shipmen t 

CPUs 

Seats 

Year-to-Year Incriei9$e (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase {%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

4,991 

5,288 

-32 

21,553 

23,138 

-10 

40 

6 

2 

48 

-28 

32 

-30 

9 

7 

15 

-26 

95 

-28 

1995 

2,245 

2,242 

-58 

16,202 

17,353 

-25 

29 

0 

0 

29 

-40 

24 

-24 

6 

6 

12 

-22 

65 

-32 

1996 

1,875 

1,872 

-17 

11,436 

12,198 

-30 

22 

-

0 

22 

-23 

20 

-18 

4 

5 

9 

-26 

51 

-21 

1997 

1,400 

1,400 

-24 

7,900 

8,400 

-31 

17 

-

0 

18 

-21 

16 

-19 

4 

4 

8 

-6 

42 

-18 

1998 

1,300 

1,300 

-11 

5,900 

6,100 

-27 

16 

-

0 

16 

-10 

15 

-7 

4 

4 

8 

-6 

39 

-8 

1999 

1,200 

1,200 

-8 

4,800 

5,000 

-18 

14 

-

0 

15 

-8 

14 

-5 

4 

3 

8 

-3 

37 

-6 

2000 

1,100 

1,100 

-3 

4,400 

4,500 

-10 

14 

-

0 

14 

-2 

14 

0 

4 

3 

8 

2 

36 

0 

2001 

1,100 

1,100 

-2 

4,200 

4,200 

-6 

14 

-

0 

14 

-1 

14 

2 

5 

3 

8 

3 

37 

1 

CAGR (%) 
1996-2001 

-10 

-10 

-

-18 

-19 

-

-9 

NA 

-12 

-9 

-

-6 

-

3 

-7 

-2 

-

-6 

-

NA = Not applicable 
Source: Dataquest (August 1997) I 
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Chapter 1 

Introduction ^ 

About This Document 

Definitions 

This Market Statistics report contains Dataquest's detailed market share 
information on the mechanical CAD/DAM/CAE industry at the country 
level. This document is meant to supplement the worldwide mechanical 
CAD/CAM/CAE market share book by providing mechanical CAD/ 
CAM/CAE market share detail for Asia/Pacific countries. 

This section lists the definitions specific to this document. For other defini­
tions, please see the worldwide market statistics book. 

Asia/Pacific 
Includes Australia, Bangladesh, Brunei, Cambodia, China, Hong Kong, 
India, Indonesia, Korea, Laos, Malaysia, Maldives, Myanmar, Nepal, New 
Zealand, Pakistan, Philippines, Singapore, Sri Lanka, Taiwan, Thailand, 
and Vietnam 

Publishing Schedule 

A Final Note 

Dataquest publishes market share and forecasting at the country level 
once each year. Our dehvery schedule is as follows: 

• Asia/Pacific covmtry-level market share tables for 1996, based on data 
collection and analysis beginning in January 1997, are presented in this 
report. At this point, the market share database is frozen and will not be 
changed until the end of 1997. 

• Forecast tables will be available electronically by September 5, and 
books will be shipped by September 26. These forecast tables will con­
tain country-level information for the Asia/Pacific region. 

Dataquest's policy is to continually update its market information for cur­
rent cuid past years with any new data received in order to arrive at the 
most accurate market representation possible. Our ongoing commitment 
is to maintain an accurate and complete model of the entire CAD/CAM/ 
CAE, AEC and GIS, and EDA worldwide markets, and we welcome your 
input. Please feel free to contact any member of the CAD/CAM/CAE, 
AEC and GIS, or EDA team if you have any questions or concerns. 

CMEC-AP-MS-9701 ©1997 Dataquest 



Chapter 2 

Market Statistics Tables 

Table A-1 
Top 30 Mechanical Software Companies, Worldwide, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 

12 
13 
14 

15 

16 
17 
18 
19 

20 
21 
22 

23 
24 
25 

26 
27 
28 
29 
30 

Company Name 
IBM 

Parametric Technology 

Dassault 
EDS Unigraphics 
Autodesk 

Computervision 

Structural D3mamics Research Corporation 
MICROCADAM 
MacNeal-Schwendler 

Info. Services Int'l. Dentsu*^ 
Fujitsu 

Matra Datavision 
CoCreate 
Hitachi 

NEC 
Toshiba* 
Nihon Unisys 
Hitachi Zosen Info Systems 

ANSYS 
Hakuto* 

C. Itoh Techno-Science* 
Intergraph 

Tecnomatix Technology 
Sherpa Corporation 
Marubeni Hytech* 

ISD Software 
Delcam International 
Applicon 

Sumisho Electronics* 
Adra Systems 

All North American Companies 
All European Companies 

All Asian Companies 

All Companies 

1994 
368.3 
209.8 
154.2 

140.5 
166.8 
148.2 
115.4 
91.7 

90.8 
66.0 
83.7 

75.6 
74.5 
66.7 
61.7 

54.5 
48.1 
34.5 

32.5 
23.6 
34.6 
61.1 

13.0 
18.8 
18.3 

10.5 
11.6 
19.3 
18.4 
18.0 

1,720.6 
288.2 
428.4 

2,437.2 

1995 
494.5 
321.2 

190.6 
155.5 
189.6 
149.0 

144.8 
129.2 
114.0 
85.2 

97.0 
87.4 
79.0 
70.9 

72.9 
66.7 
52.8 
38.7 

32.6 

29.8 
30.8 

54.0 
20.1 
20.6 
19.9 

14.5 
16.7 

21.5 

18.8 
19.0 

2,140.9 
342.0 

481.5 

2,964.4 

1996 
579.7 
495.0 

228.6 
191.3 
176.5 
174.4 

153.0 
152.0 
124.3 
117.2 

107.3 
91.8 
90.2 
79.9 

62.9 
62.5 
54.4 

39.3 
37.0 

34.0 
30.8 
27.1 

26.3 
26.2 
23.0 
22.7 

21.9 

21.8 
21.6 
21.1 

2,500.8 
352.2 

491.5 

3,344.6 

1995-1996 
Growth (%) 

17.2 
54.1 

19.9 
23.0 
-6.9 
17.1 

5.7 
17.7 

9.0 
37.6 
10.7 

4.9 
14.2 
127 

-13.7 

-6.3 
3.0 
1.4 

13.6 
14.0 

0 
-49.8 

31.1 
27.2 

15.3 
56.5 
31.1 

1.3 
14.5 
11.2 

16.8 
3.0 
2.1 

12.8 

1996 Market 
Share (%) 

17.3 
14.8 
6.8 

5.7 
5.3 
5.2 

4.6 
4.5 
3.7 

3.5 
3.2 

2.7 
2.7 
2.4 

1.9 
1.9 
1.6 
1.2 

1.1 

1.0 
0.9 

0.8 
0.8 
0.8 
0.7 
0.7 
0.7 

0.7 

0.6 
0.6 

74.8 
10.5 
14.7 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Mechanical CAD/CAM/CAE Applications Asia/Pacific 

Table A-2 
Top 30 Mechanical Software Companies, Asia/Pacific, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 

3 
4 

5 

6 
7 

8 

9 
10 
11 

12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 

24 

25 
26 
17 

28 
29 

30 

Company Name 
IBM 

Parametric Technology 
Autodesk 

EDS Unigraphics 

Dassault 
Structural Dynamics Research Corporation 
Computervision 
MacNeal-Schwendler 

Matra Datavision 
MICROCADAM 
Delcam International 
Intergraph 

FORMTEK 
Sharp* 

Cimatron 

ANSYS 
Design Automation 
MCS 
Alias Research 

Gerber Systems 
Straessle Informationssysteme 
Adra Systems 

Concentra 
Bentley Systems 
Mechanical Dynamics 
Pafec 

Investronica SA 

MARC 
Vero International Software 
CNC Software 

All North American Companies 
All European Companies 

All Asian Companies 

All Companies 

1994 
29.0 

0.1 
16.7 

12.6 

10.8 
7.6 
2.8 

1.8 
2.6 
3.0 
2.3 

2.4 
0.7 

1.5 
1.1 

1.3 
0.9 
1.3 

-
1.1 
1.1 
0.7 

0.1 

0.3 
1.0 

-

3.8 
-

0.2 
0.5 

85.0 
12.3 
2.9 

100.2 

1995 
38.8 

9.6 

20.9 
15.6 

13.3 
6.5 

10.3 

2.4 
7.0 
3.9 

2.8 
2.1 

0.8 
2.1 

1.7 
1.9 

1.6 
1.8 
1.7 

1.2 

1.6 
1.1 

0.3 

0.8 
1.0 

-

3.9 
-

0.3 
0.6 

120.6 
17.8 
4.1 

142.4 

1996 
42.3 
32.9 
22.9 

17.2 

14.6 
10.9 
10.1 

7.5 
4.6 
4.6 
3.1 

2.8 
2.1 

1.9 
1.8 
1.8 

1.8 
1.8 
1.7 

1.5 
1.4 
1.4 
1.2 

1.0 

1.0 
1.0 

0.8 

0.8 
0.7 
0.7 

162.8 

14.1 
3.8 

180.7 

1995-1996 
Growth (%) 

9.1 
241.1 

10.0 

10.7 

9.6 
67.9 

-1.6 
212.1 
-34.4 
17.9 

7.8 
33.3 

172.8 
-10.2 

9.3 
-5.4 
14.4 
-0.7 

-
21.0 

-14.2 
19.3 

372.3 

14.6 
-3.1 
N A 

-79.5 
N A 

115.4 

16.8 

35.0 

-20.6 
-7.4 

26.8 

1996 Market 
Share (%) 

23.4 
18.2 
127 

9.5 

8.1 
6.0 
5.6 
4.1 

2.5 
2.5 
1.7 

1.5 
1.1 

1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
0.8 

0.8 
0.8 
0.7 

0.5 
0.5 
0.5 
0.4 
0.4 

0.4 
0.4 

90.1 

7.8 
2.1 

100.0 

NA = Not applicable 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
•Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Market Statistics Tables 

Table A-3 
Top Mechanical Software Companies, China, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Company Name 
EDS Unigraphics 
IBM 

Parametric Technology 
Dassault 

Structural Dynamics Research Corporation 
Computervision 
MacNeal-Schwendler 
MICROCADAM 
Autodesk 
ANSYS 

Gerber Systems 
Cimatron 
Matra Datavision 
Intergraph 

Delcam International 
B.A. Intelligence Networks 
Mechanical Dynamics 
Investronica SA 

Spatial Technology 
Applicon 

CAD Centre 
Bentley Systems 
Pacific Nmnerix 

Engineered Software 

Other Companies 
All North American Companies 

All European Companies 
All Asian Companies 

All Companies 

1994 
2.3 
3.5 

-
1.5 
1.1 
0.4 
0.6 

0.5 
0.5 
0.4 
0.4 

0.2 
0.4 
0.2 

0.1 
0.1 
0.5 

-

0.1 
0.1 

0.1 

-
-
-

1.1 

9.8 
0.8 

-
11.7 

1995 
4.9 

5.0 
0.8 
1.7 

0.8 
1.5 
0.8 
0.7 

0.6 
0.5 
0.4 

0.3 
0.5 
0.2 
0.2 
0.1 

0.1 
-

0.2 

0.1 
0.1 

-
-̂

-

1.1 

16.0 
1.0 

-

18.1 

1996 
6.5 
5.6 
4.2 

1.9 
1.6 
1.5 
1.2 

0.8 
0.7 
0.6 

0.5 
0.3 
0.3 
0.2 

0.2 
0.1 
0.1 

0.1 
0.1 
0.1 

0 
0 

0 
0 

0.6 
23.0 

1.0 

-

24.5 

1995-1996 
Growth (%) 

33.5 
11.6 

421.9 
12.2 
87.1 

-1.6 
48.6 
17.9 

15.1 
16.9 
38.3 

9.3 
-34.4 

33.3 

7.8 
78.8 
-3.1 
NA 

-45.4 

5.5 
-66.7 
N A 

N A 

N A 

-44.6 
43.4 

-7.2 
N A 

35.2 

1996 Market 
Share (%) 

26.7 
23.0 

17.0 
7.9 

6.5 
5.9 
5.1 

3.4 
2.7 
2.5 
2.2 

1.3 
1.2 

0.8 
0.7 
0.6 

0.6 
0.5 
0.3 
0.3 

0.1 
0.1 

0 

0 

2.5 
93.7 

3.9 

-

100.0 

NA = Not applicable 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table A-4 
Top Mechanical Software Companies, Hong Kong, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 

3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 

Company Name 
Parametric Technology 
IBM 

Computervision 
Structural Dynamics Research Corporation 

EDS Unigraphics 
Dassault 
Autodesk 

MICROCADAM 
Fafec 
Investronica SA 

Intergraph 
Vero International Software 
Matra Datavision 

Gerber Systems 
Cimatron 

Just In Time Systems 

CNC Software 
CIMLINC 
Bentley Systems 
Gibbs and Associates 

MacNeal-Schwendler 
MCS 

Other Companies 
All North American Companies 
All European Companies 

All Asian Companies 

All Companies 

1994 
-

2.3 

0.5 
1.2 

0.3 
:-

0.7 

0.5 
-
-

0.4 

0.2 
0.4 

0.2 

0.1 

-
0.1 

-

-
-

0.6 
0.3 

0.9 
6.7 

0.8 

-

8.4 

1995 
1.4 

3.1 
1.7 

1.0 

0.8 
1.1 

0.8 
0.7 

-

• - . 

0 3 
0.1 
0.5 
0.2 
0.1 

-
0.1 
0.1 

.-
-

0.7 
0.3 

0.7 
10.8 
0.7 

-

12.2 

1996 
4.2 

3.0 
1.7 
1.7 

1.2 
1.1 
0.9 

0.8 
0.7 
0.6 

0.5 

0.3 
0.3 
0.3 

0.1 
0.1 
0.1 

0.1 
0 

0 
-
^ 

0.4 
14.0 
2.2 

-

16.5 

1995-1996 
Growth (%) 

203.4 

-1.0 
-1.6 
73.2 

52.5 

-0.5 
15.6 
17.9 

N A 

N A 

33.3 

115.4 
-34.4 
11.1 

9.3 
N A 

8.7 

8.1 
N A 

N A 

-100.0 
-100.0 

-49.7 

29.9 
202.4 

N A 

35.1 

1996 Market 
Share (%) 

25.7 

18.5 

10.3 
10.1 
7.4 

6.4 
57 

5.0 
4-4 
3.9 
2.7 

1.9 
1.9 
1.7 

0.7 
0.6 

0.6 
0-4 
0.3 

0.2 
» 

' 

2.3 
84.7 

13.0 
-

100.0 

NA = Not applicable 
Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
Source: Dataquest (July 1997) 
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Table A-5 
Top 30 Mechanical Software Companies, Korea, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 

3 
4 
5 
6 
7 
8 
9 
10 

11 
12 

13 
14 
15 
16 
17 
18 
19 
20 

21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

Company Name 
IBM 
Parametric Technology 

Autodesk 
MacNeal-Schwendler 

Structural Dynamics Research Corporation 

Dassault 
FORMTEK 
Computervision 

Delcam International 
Adra Systems 
Straessle Informationssysteme 
MICROCADAM 

MCS 

ANSYS 
Matra Datavision 
Altair Computing 

EDS Unigraphics 

Intergraph 
Concentra 
Mechanical Dynamics 

Bentley Systems 
CIMLINC 
Cimatron 
Gerber Systems 

Vero International Software 
Applicon 

Pafec 

CAD Lab 
CNC Software 
Just In Time Systems 

Other Companies 
All North American Companies 
All European Companies 

All Asian Companies 

All Companies 

1994 
5.4 

:-
4.3 

:-

1.8 

in 
., 

0.5 
0.7 
0.6 
0.9 

0.5 
^ 

0.4 

0.4 
» 

0.6 
0.4 

0.1 
0.5 

-
-

0.1 
0.1 

-: 

0.1 
-
•r 

0.1 

-

3.1 

14.5 
2.5 
0.1 

20.2 

1995 
8.5 
2.2 

5.1 
-

1.9 
2.9 

^ 

1.7 

1.5 
0.9 

1.1 
0.7 
0.4 

0.5 
0.9 

•>. 

3.2 

0.3 
0.1 
0.3 

• ~ 

0.2 
0.2 
0.2 

0.1 
0.1 

-* 
.-

0.1 

:-

3.3 
25.5 
3.8 
0.1 

32.8 

1996 
9.6 
8.1 
5.3 
3.7 

3.4 
3.3 
2.1 
1.7 

1.6 
1.1 

1.0 

0.8 
0.7 

0.6 

0.6 
0.6 
0.5 
0.5 
0.4 
0.4 

0.2 
0.2 
0.2 

0.2 
0.2 
0.1 

0.1 
0.1 
0.1 
0.1 

1.0 
38.8 
4.1 

-
43.9 

1995-1996 
Growth (%) 

12.6 
266.5 

4.1 

N A 
81.9 

13.1 
N A 

-1.6 

7.8 
16.1 

-14.2 

17.9 
65.5 
12.7 

-34.4 

N A 

-85.6 
33.3 

228.3 
45.3 

N A 

8.1 
9.3 

16.7 

115.4 
5.5 

N A 

N A 
14.3 

N A 

-69.3 

52.0 
6.2 

-100.0 

33.7 

1996 Market 
Share (%) 

21.9 
18.3 
12.1 

8.5 

in 
1.6 
4.7 

3.9 
3.7 
2.5 
2.2 

1.9 
1.7 
1.4 

1.4 
1.4 
1.0 

1.0 
0.9 
0.9 

0.6 
0.5 

0.5 
0.5 

0.4 
0.3 
0.3 
0.3 
0.2 
0.2 

2.3 
88.4 

9.2 

- • 

100.0 

NA = Not applicable 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table A-6 
Top Mechanical Software Companies, Singapore, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 

23 
24 

Company Name 
Parametric Technology 
IBM 
EDS Unigraphics 

Structural Dynamics Research Corporation 
Dassault 
MICROCADAM 

Autodesk 
Computervision 

Concentra 
B.A. Intelligence Networks 
Vero International Software 

Delcam International 
Intergraph 

Cimatron 
Just In Time Systems 
CNC Softwrare 

DP Technology 
CAD Centre 
Bentley Systems 

Gibbs and Associates 
Applicon 

ISD Software 
Pacific Numerix 

ANSYS 

Other Companies 

All North American Companies 
All European Companies 

All Asian Companies 

All Companies 

1994 
-

1.9 

2.8 
1.6 

-. 
0.5 
0.5 
0.2 
0.1 
0.2 

0 
0.6 
0.1 
0.1 

-
0.1 

0 
-

-
-

i^. 
' 

-

0.1 

1.2 

7.8 
1.1 

-

10.1 

1995 
1.3 
2.6 

1.5 
1.3 

0.9 
0.7 

0.6 
0.7 
0.1 
0.2 
0.1 

0.2 
0.1 

0.1 

-
0.1 

0.1 
0 
-
-

6 
-
-

0.1 

0.6 
9.1 
0.4 

-
10.0 

1996 
3.1 
2.5 
2.4 

2.0 

0.9 
0.8 
0.7 
0.7 
0.4 
0.2 
0.2 

0.2 
0.2 

0.1 
0.1 
0.1 

0.1 
0 
0 
0 

0 
0 

0 
-

0.3 
12.9 

0.6 

-
13.9 

1995-1996 
Growth (%) 

135.0 
-1.0 

62.7 
49.6 

-0.5 
17.9 
13.5 

-1.6 
228.3 
43.6 

115.4 

7.8 
33.3 

9.3 
NA 
8.7 

37.1 

265.8 
NA 

N A 

5.5 
N A 

N A 

-100.0 

-38.8 

41.8 
65.3 
N A 

38.2 

1996 Market 
Share (%) 

22.1 

18.3 
17.6 

14.3 

6.3 
6.0 
5.3 

5.3 
3.0 
1.7 

1.3 

1.3 
1.1 

0.8 
0.7 
0.7 

0.5 
0.2 
0.2 
0.2 

0.2 
0.1 

0.1 

-

2.4 

93.2 
4.4 

T 

100.0 

NA = Not applicable 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table A-7 
Top Mechanical Software Companies, Taiwan, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 

Company Name 
Parametric Technology 
Autodesk 
IBM 
Structural Dynamics Research Corporation 

Dassault 
EDS Unigraphics 
MacNeal-Schwendler 
Computervision 

MCS 
Cimatron 
MICROCADAM 

Delcam International 
Gerber Systems 

Hitachi Zosen Info Systems 
Intergraph 

ANSYS 
DP Technology 
B.A. Intelligence Networks 
Bentley Systems 
Straessle Informationssysteme 

CNC Software 
Spatial Technology 

Livermore Software Laboratories 

Vero International Software 
Ricoh 
ISD Software 

CAD Centre 
Diehl Graphsoft Inc. 

Other Companies 
All North American Companies 

All European Companies 
All Asian Companies 

All Companies 

1994 
-

3.6 

3.1 
1.9 
1.5 
0.6 

• • -

0.3 

1.0 
0.6 

0.5 
0.4 
0.3 

0.3 
0.3 
0.3 

0.1 
0.2 

.-. 

0.2 

0.2 
0.1 

0 
-̂

-

~ 

-

-

3.5 
12.1 

1.5 
0.3 

17.5 

1995 
2.0 
4.5 

4.5 
1.5 

1.5 
1.0 

-
1.2 

1.0 
0.9 
0.7 

0.5 
0.4 
0.4 

0.3 
0.4 
0.2 

0.2 

-
0.2 

0.2 
0.2 

0.1 

0 
-
' 

-

0 

4.0 

17.6 
1.8 
0.4 

23.7 

1996 
5.2 

4.8 
4.5 
2.2 

1.6 
1.5 
1.2 

1.2 

1.0 
1.0 
0.8 
0.5 

0.5 
0.4 
0.4 
0.3 

0.3 
0.2 
0.2 
0.2 

0.2 
0.1 
0.1 

0 
0 
0 
0 

-

4.0 
23.9 

1.8 
0.4 

30.1 

1995-1996 
Grov^th (%) 

160.7 

5.9 
1.5 

52.0 
2.0 

52.0 
N A 

-1.6 
-0.7 
9.3 

17.9 

7.8 
12.2 

1.4 

33.3 
-28.3 
38.5 
45.1 
N A 

-14.2 

9.8 
-45.4 
-27.1 

115-4 
N A 

N A 

N A 

-100.0 

0.5 
35.9 

1.7 

3.5 

26.8 

1996 Market 
Share (%) 

17.4 
15.9 

15.1 
7.4 

5.2 
5.1 
4.1 

4.0 
3.4 
3.2 
2.7 

1.8 
1.6 
1.3 

1.2 
1.0 
0.8 
0.8 
0.7 
0.6 

0.6 
0.3 
0.2 

0.1 

0.1 
0.1 

0.1 
-

13-4 

79.3 
6.0 
1.3 

100.0 

NA = Not applicable 
Note: Vendor data Includes OEM revenue, so sum of vendors Is greater than total. 
Source: Dataquest (July 1997) 
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Table A-8 
Top 30 Mechanical Software Companies, Rest of Asia/Pacific, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 

3 
4 

5 
6 
7 
8 
9 
10 
11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 

Company Name 
IBM 
Autodesk 

Parametric Technology 
Dassault 
EDS Unigraphics 

Matra Datavision 

Computervision 
MacNeal-Schwendler 
Intergraph 
Delcam International 

MICROCADAM 
Mechanical Dynamics 

Bentley Systems 
Concentra 

ANSYS 
Adra Systems 
CNC Software 
Straessle Informationssysteme 

Research Engineers—Civilsoft 
Cimatron 

CAD Centre 
Just In Time Systems 

DP Technology 

Algor Interactive Systems 
Pafec 
Gibbs and Associates 

RoboCAD Solutions 
Diehl Graphsoft Inc. 
FORMTEK 

Pathtrace Systems Inc. 

Other Companies 

All North American Companies 

All European Companies 
All Asian Companies 

All Companies 

1994 
12.9 

7.1 
-

-

6.1 
0.5 
0.9 

0.6 
1.0 
0.4 

0.3 
- • 

-
-

0.2 
0.1 
0.2 

-
0.1 

0.1 
-

- • 

0 

0 
-
- J 

0 

-
0.7 

0 

2.6 
28.7 

1.1 

-

32.3 

1995 
15.1 
9.2 

1.9 
5.2 

4.2 

5.1 
3.4 

0.8 
0.9 
0.5 

0.4 

0.6 

-
-

0.3 
0.2 

0.2 
0.2 

0.1 
0.1 

-
-

0.1 

0.1 
-
r-. 

0 

0 
0.8 

0 

3.5 
36.0 

6.0 
-

45.5 

1996 
17.0 

10.5 

8.1 
5.9 

5.0 
3.4 

3.3 
1.2 
1.2 
0.5 
0.4 

0.4 
0.4 
0.4 

0.3 
0.3 
0.2 
0.2 

0.1 
0.1 

0.1 
0.1 
0.1 

0.1 
0.1 
0.1 

0 
0 
-

-

1.2 

46.1 
4.5 

-

51.8 

1995-1996 
Growth (%) 

12.3 
14.1 

319.1 

12.9 

20.9 
-34.4 

-1.6 
51.2 

33.3 
7.8 

17.9 

-27.3 
NA 

N A 

-7.2 
35.2 

33.1 
-14.2 
56.7 

9.3 
N A 

N A 

67.8 
34.3 
N A 

N A 

33.1 
24.2 

-100.0 
-100.0 

-65.7 

28.1 

-24.8 
N A 

13.9 

1996 Market 
Share (%) 

32.8 
20.3 
15.7 

11.3 
9.7 

6.5 
6.4 
2.4 
2.2 

1.0 
0.8 
0.8 
0.8 
0.7 

0.6 
0.5 
0.4 
0.4 

0.2 
0.2 

0.2 
0.2 
0.2 

0.2 
0.1 
0.1 

0.1 
0.1 

-
:-

2.4 

89.0 
8.7 

-

100.0 

NA = Not applicable 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Chapter 1 

1997 Asia/Pacific Mechanical CAD/CAM/CAE Forecast 
Update ^ ^ ^ ^ ^ ^ - ^ ^ ^ ^ ^ . ^ ^ ^ ^ ^ ^ ^ ^ ^ 

About This Document 
This document contains Dataquest's detailed forecast information on the 
Mechanical CAD/CAM/CAE market at the country level. This report is 
meant to supplement the worldwide Mechanical CAD/CAM/CAE fore­
cast book by providing forecast detail for Asia/Pacific countries. 

Although Dataquest does not forecast currency exchange rates, we do 
forecast with the best information available. The exchange rate is calcu­
lated as the simple arithmetic mean of the 12 average monthly rates for 
each country. For the purpose of this forecast, Dataquest assumes the July 
1997 exchange rate will remain stable in the future (see Tables 1 and 2). 

Additional market statistics publications for Dataquest's Mechanical 
CAD/CAM/CAE service for 1997 are as follows: 

• Dataquest's 1996 market share document (published as CMEC-WW-
MS-9701) was sent to our clients in March. 

n Dataquest's 1996 forecast document was released in May (published as 
CMEC-WW-MS-9702). 

• Dataquest's 1996 market share data was verified, updated, and sent to 
our clients in August as a market share update report (published as 
CMEC-WW-MS-9703). Country-level data was also made available at 
this time. 

This document is an updated forecast that has been expanded to include 
country-level information and in-depth analysis. 

Worldwide Forecast Assumptions 
The following sections describe the main forces driving the CAD/CAM/ 
CAE, AEC and GIS, and EDA worldwide software forecasts. 

All Applications 
As CAD/CAM/CAE, AEC and GIS, and EDA becomes more of a replace­
ment market, market leaders would appear to have the upper hand—the 
cost of switching is high. However, software that lets users get a better 
product to market faster and helps eliminate business risks will always be 
u-i demand, regardless of market share. Thus, there is always an opportu­
nity for new vendors in technical markets. 

The primary trend in design software function is toward operathig at a 
higher level of abstraction. In all applications, Dataquest has seen an evo­
lution of focus from electronic paper to component modeling and now to 
system modeling, with the eventual goal being to fully sunulate, evaluate, 
redesign, and test the design inside the computer before manufacture. 
Meanwhile, increased computing power is allowing the nature of design 
to evolve to include constituencies in manufacturing, product support, 
and from users themselves. Thus the engineering process is being 
expanded to include input from a broader base. 

CMEC-AP-MS-9702 ©1997 Dataquest 1 



Mechanical CAD/CAM/CAE Asia/Pacific 

Table 1 
CAD/CAM/CAE and GIS Revenue Growth Comparison (U.S Dollars versus Local 
Currency for Both Europe and Japan) 

Europe (U.S.$M) 

Software Revenue 
Hardware Revenue 
Service Revenue 

Total Factory Revenue 

ECU1U.S.$ Exchange Rate* 

Europe (ECU Million) 
Software Revenue 
Hardware Revenue 
Service Revenue 

Total Factory Revenue 

Japan (U.S.$M) 
Software Revenue 

Hardware Revenue 
Service Revenue 

Total Factory Revenue 

JapanlU.S.$ Exchange Rate* 

Japan (Yen Million) 
Software Revenue 
Hardware Revenue 
Service Revenue 

Total Factory Revenue 

North America (U.S.$M) 
Software Revenue 
Hardware Revenue 
Service Revenue 

Total Factory Revenue 

Worldwide (U.S.$M) 
Software Revenue 
Hardware Revenue 
Service Revenue 

Total Factory Revenue 

199S 

2,045.51 
2,816.50 
1,121.38 

5,983.39 

0.77 

1,575.04 

2,168.70 
863.46 

4,607.21 

1,637.45 
2,772.38 
1,175.93 

5,585.76 

93.90 

153,756.13 
260,326.42 
110,420.25 

524,502.80 

2,138.08 
2,774.01 
1,230.68 

6,142.76 

6;306.82 
9,050.96 
3,801.12 

19,158.90 

1996 

2,248.57 
2,861.37 

1,271.20 
6,381.13 

0.80 

1,798.86 
2,289.09 
1,016.96 
5,104.91 

1,772.40 
2,793.91 
1,246.04 

5,812.35 

108.81 

192,855.17 
304,005.04 
135,581.93 

632,442.14 

2,531.06 
2,998.23 
1,483.94 

7,013.23 

7,159.11 
9,440.39 
4,352.20 

20,951.70 

2001 

3,463.83 
3,682.31 
2,085.22 

9,228.66 

0.91 

3,152.09 
3,350.91 
1,897.55 

8,398.08 

2,905.45 
3,723.95 
2,226.79 

8,856.19 

115.38 

335,231.16 
429,669.19 
256,927.31 

1,021,827.66 

5,162.27 
5,751.18 
3,056.50 

13,969.95 

13,265.95 
15,190.53 
8,412.34 

36,866.13 

Growth (%) 
1995-1996 

9.9 
1.6 

13.4 

6.6 

3.9 

14.2 

5.6 
17.8 

10.8 

8.2 

0.8 
6.0 
4.1 

15.9 

25.4 
16.8 
22.8 

20.6 

18.4 
8.1 

20.6 

14.2 

13.5 
4.3 

14.5 
9.4 

CAGR (%) 
1996-2001 

9.0 
5.2 

10.4 

7.7 

2.6 

11.9 
7.9 

13.3 
10.5 

10.4 

5.9 
123 
8.8 

L2 

11.7 
7.1 

13.6 

lO.l 

15.3 
13.9 
15.5 

14.8 

13.1 
10.0 
14.1 

12.0 
'Assuming a stable currency, the 2001 exchange rate is the same as the July 1997 exchange rate. 
Source: Dataquest (August 1997) 
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At the same time, the nature of design data itself is expanding from a focus 
on geometry to include multiple data types, making the challenge of sys- i 
tem modeling even more complex. Also, the World Wide Web holds the 
potential to expand the nature of collaborative design by harnessing the 
joint power of anticipated increases in both computing power and com­
munications bandwidth. Thus, there is little limit to the problems that 
design or GIS software can tackle. The primary challenge will continue to 
be to develop robust, leaduig-edge software ahead of competitors. During 
the forecast period, Dataquest anticipates significant, but not revolution­
ary, advances in the ability of the existing programmer pool to produce 
new software. 

In addition to technology trends, it is also necessary to consider exchange 
rate fluctuations, especially as the dollar has continued to strengthen 
against most major currencies of the world, such as the deutsche mark and 
the yen, over the past year. Growth rates in countries where the dollar has 
Strengthened against the local currency are likely to be adversely affected 
when considered in dollar-denominated terms. 

Mechanical Forecast Assumptions 
The foUowuTg factors will promote expansion of the mechanical CAD/ 
CAM/CAE market. 

Renewed Investment in Meclianical CAD Technology 
Over the past two years, Dataquest has seen renewed investment in 
mechanical CAD/CAM/CAE technology among the major aerospace and I 
automotive companies, particularly in North America and Europe. Now 
that these companies have completed their investment cycles, we expect to 
see corresponding investment by their supplier bases as a key driver of the 
market going forward. Furthermore, many of these major companies that 
reinvested in base CAD technology will be looking to further invest in 
design automation. Add-on, niche applications should be pushing the 
market toward higher growth over our forecast period. 

At the regional level, the outlook for Europe continues to be positive. The 
weakening of major European currencies against the dollar has helped the 
export of manufactured goods in countries like Germany, France, Italy, 
and Spain, and this is creating a more favorable climate for business 
investment and industrial production. The dollar has also strengthened 
against the Japanese yen over the past year, and indications are for an eco­
nomic upturn in Japan, as well, in the near term. 

New Software, New Platforms, New Users 
Despite the fact that it is still a UNIX-based world out there, there is a very 
strong interest in NT-based mechanical design solutions. Vendors spent 
1995 and 1996 making solutions available on the NT platform, and, finally, 
designers and engineers have a number of packages to choose from. The 
prospects of lower-cost software on lower-cost platforms have sparked 
renewed interest in CAD technology among designers who have not been 
purchasing CAD systems in recent years. 

i 
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NT is beginning to encroach on the installed base for DOS/Windows and 
Windows 95 at the low end and UNIX at the high end. The move to 
replace UNIX will take longer than the replacement at the low end, espe­
cially for industries that need surfacing technologies. For example, today 
it is not possible to model the surface of a complete car using NT 
machuies. These tasks still depend on high-end UNIX workstations. Also, 
a large proportion of 3-D CAII) software packages are still on UNIX. But 
3-D CAD software is becoming less expensive and easier to use and is 
moving to NT in a big way. 

Untapped Users Eager for Technology 
While CAD investment in Europe and North America will begin to slow 
down over our forecast period, the Asia/Pacific region is just beginning to 
take off, fueled by CAD investments from local and national governments 
(such as Indonesia's IPTN) and multinational companies. As manufactur­
ing continues to move offshore into the Asia/Pacific region, Dataquest 
expects to see an increased level of CAD sophistication among the tisers. 
Similarly, mechanical CAD/CAM/CAE growth in Japan is expected to 
undergo major reinvestment over our forecast period. The UNIX platform 
dominates the mecharucal sector in Japan today, and the Japanese mechan­
ical market still places a heavy emphasis on 2-D design rather than solid 
modeUng. We expect to see a movement of many Japanese CAD users 
from 2-D and proprietary systems to 3-D commercial systems over our 
forecast period. 

The following trends will slow growth in the mechanical CAD/CAM/ 
CAE market. 

CAD Investments Are Cyclical 
The major aerospace and automotive companies, particularly in Europe, 
have been significant drivers of the double-digit mecharucal CAD/CAM/ 
CAE growth Dataquest has seen over the last two years. However, these 
companies have now completed their investment cycles in CAD technol­
ogy for the next four to six years. Investment in CAD by these companies 
will slow significantly until the next investment cycle begins, bringing 
down the overall market growth. 

Meeting User Needs Beyond Design 
In order for the mechanical CAD/CAM/CAE market to maintain the high 
growth that it has experienced in recent years, designers need applications 
that do more than just design. Design needs to become more tightly inte­
grated with manufacturing and analysis, and beyond that, the whole pro­
cess of bringing a product to market carmot continue to live in isolation 
within the engineering walls. Vendors are beginning to address this issue 
today, but it will take some time before users as well as vendors determine 
exactly what is needed and how it can work within the business processes 
of a company. 
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AEC Forecast Assumptions 
The following factors will contribute to the long-term expansion of the 
AEC CAD industry. 

CAD Is Becoming a Business Requirement 
Large design firms are growing at the expense of smaller firms, and these 
large-end users increasingly require their employees and suppliers to 
adopt automation tools in the design and construction process. Smaller 
design firms must increasingly buy CAD systems or risk being dropped 
from consideration as a partner. 

AEC IMaricet Penetration 
A significant pool of untapped users still exists, and the relatively low 
market penetration of AEC CAD systems should allow steady worldwide 
growth during the next five years, despite constant volatility in demand 
for the buildings and infrastructure to be designed. 

New Features in AEC CAD Products Are Aciiievable 
Better, lower-cost visualization tools will be in increasing demand as sales 
and communication tools. Data and database functions are growing in 
importance in AEC design, creating opportunities to sell users significant 
new functionality. Some vendors will create products that foster commu­
nications in the entire design, construction, and maintenance process— 
products that will increase the payoff in CAD investments. 

The following trends will inhibit growth in AEC. 

Design Is Only Part of the Problem 
AEC's one-design/one-build structure means CAD provides fewer eco­
nomic benefits to these users than does the one-design/build-many struc-
tiire of manufacturing. Construction, which is essentially a prototype 
buUd, is fraught with uncertainties and delays that are not well-addressed 
by AEC systems today. Design tools can only thrive in the AEC structure 
when they support more of the entire business problem. Commitment to 
and cooperation on the problem from multiple vendors will allow 
Dataquest to increase the forecast growth rate further. 

GIS/Mapping Forecast Assumptions 
The following sections identify those factors that will promote growth in 
the worldwide GIS market. 

Impact of Windows NT 
Intetgraph's move to Windows NT at the expense of UNIX will quicldy 
make PC-based operating systems the dominant revenue stream in North 
America. In the long term, the GIS UNIX market is highly subject to ero­
sion by Windows NT because of the appealing prospects of better integra­
tion of GIS and Windows-based productivity tools. 

< 

i 
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Abundant Supply of Prospective Buyers 
Penetration is still moderately low among core users. Bread-and-bulrter 
prospects in government and utilities are charged with maintaining infor­
mation on land and assets in perpetuity. Many of these prospective buyers 
are still using paper maps or have only entry-level systems in terms of 
value delivered. 

New Technologies 
Faster, less expensive computers will be continually leveraged to support 
new software products. Widespread computer industry developments in 
open, distributed systems supporting high-speed networking will make it 
possible for GIS technology to broadly expand the user base. Lower-cost, 
higher-resolution satellite imagery holds the potential to drive another 
explosion in GIS market grow&v among users who caimot afford aerial 
photography. Advances in aerial photography, global positioning systems, 
and laser range finders are making it possible to create GISs that are signif­
icantly less expensive, more accurate, and more complete than existing 
paper maps, giving experienced users some compelling reasons to rein­
vest. Portable and pen-based computers are bringing GIS to new users in 
field operations. Finally, database companies themselves are gaining a bet­
ter understanding of spatial analysis, a key factor in spreading use of GIS 
systems more broadly. 

GIS has attained a certain indispensability, particularly among federal 
users and those in utilities. As a result, users are beginning to expect to 
share the data that lies in their various GIS systems. Within three years, 
Dataquest expects data to be readily exchangeable across different sys­
tems. At that point, shareable data will help drive market growth. 

Long-term expansion of the GIS market will be constrained by the follow­
ing factors. 

High Cost of Entry Remains a Barrier 
There will remain an uncertain, but certainly high, cost of creating a work­
ing GIS in traditional environments. No magic will emerge to create a low-
cost, meaningful data set for mainstream customers in government and 
utilities. Data conversion will remain costly because the significant cost of 
correcting prior errors and omissions on paper maps is inevitably bundled 
into the cost of "conversion." 

Price Pressures Inhibit Growth 
Price pressure will hold down total revenue in the GIS market. Innovation 
is the only way to maintain prices in any software industry, and GIS ven­
dors will Struggle in their attempt to create compelling new applications 
and improved investment payoff for customers. 
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Electronic Design Automation Forecast Assumptions 
It is fairly obvious that the EDA industry is not used to this level of pros­
perity. This market's 1996 estimates were almost 1 percent below the 1996 
actual figures. This has been driven by an almost unprecedented seat 
count growth. Companies can no longer afford the level of tool sharing 
seen in the past. Mainstream companies liave started re-engineering their 
engineering groups. Dataquest's lowest estimate of a week lost in the 
design cycle is $155,000, and that isn't counting lost market opportunity 
and SO on. This makes the decision to by a new toolset fairly easy. The bad 
news is that sales in CAE are still primarily in the older tools. Only in the 
two CAD applications, IC CAD and PCB Design, is there the impact of a 
new generation of tools. Dataquest continues to expect a slowdown after 
the second design cycle is completed in early 1999. The only way to grow 
through that dip would be to get the new register transfer level (RTL) 
methodology tools on the market by the end of next year—unfortunately, 
that doesn't look very likely at this point. 

Electronic CAE 
CAE was the one area that came in below the preliminary numbers. By 
operation system, it was apparent that NT is growing faster than expected. 
lliis is mirrored by UNIX sales being almost 3 percent lower than reported 
in the preliminary numbers. North America came in as expected, but 
Japan reported lower numbers, which was the cause of the miss. Europe 
came ui higher, showing a lot more life than most people expected. 

IC Layout 
IC Layout was where the industry showed its reluctance to believe its own 
reports. Although the preliminary numbers came in below Dataquest's 
expectations, the final numbers blew the Dataquest forecast out of the 
water. IC CAD grew more than 38 percent. 

The general explanation from IC CAD suppliers was that they just didn't 
believe their preliminary numbers and therefore lowballed their response 
until they got the actual figures from their regions. Europe was the big sur­
prise, coming in at almost 28 percent more than the preliminary numbers. 

PCB Design 
The PCB design market came in about 1 percent higher than the prelimi­
nary numbers, and here the UNIX-to-NT migration is really evident. Not 
unexpectedly, UNIX is all but finished as the platform of choice for PCB 
design. What wasn't taken into accoimt was the decrease in the "swap-out" 
rate. Basically, the PCB world is upgrading hardware almost two years 
faster than in the past. This was another surprisingly strong market in 
Europe. 

History and Forecast for All Applications and Operating Systems 
Table 3 shows the lustory and forecast of all applications. 

i 

i 
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Table 3 
Top Level Worldwide CAD/CAM/CAE/GIS Software History and Forecast, All Applications and Operating Systems 

CO 
CO 

Software Revenue ($M) 

Worldwide, All Operating Systems 

Worldwide 
UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems 

North America 

Europe 

Japan 
Asia/Pacific 

Rest of World 

Year-to-Year Soiftware Revenue Growth Rate (%) 

Worldwide, All Operating Systems 

Worldwide 

UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems 

North America 

Europe 

Japan 
Asia/Pacific 

Rest of World 

1994 

5,283 

3,708 

118 

1,265 

192 

1,825 

1,691 

1,406 

277 

84 

-

-

-

-

-

-

-

-

-

-

1995 

6,307 

4,275 

351 

1,499 

181 

2,138 

2,046 

1,637 

376 

109 

19.4 

15.3 

196.9 

18.5 

-5.9 

17.2 

21.0 

16.4 

35.7 

30.5 

1996 

7,159 

4,789 

736 

1,478 

155 

2,531 

2,249 

1,772 

483 

124 

13.5 

12.0 

109.6 

-1.4 

-14.1 

18.4 

9.9 

8.2 

28.3 

13.4 

1997 

8,078 

5,237 

1,239 

1,492 

109 

2,969 

2,368 

1,984 

612 

145 

12.8 

9.3 

68.4 

0.9 

-29.6 

17.3 

5.3 

11.9 

26.7 

17.0 

1998 

9,265 

5,758 

1,867 

1,564 

76 

3,474 

2,620 

2,223 

770 

178 

14.7 

9.9 

50.6 

4.8 

-30.4 

17.0 

10.6 

12.0 

25.8 

22.7 

1999 

10,223 

6,103 

2,424 

1,648 

49 

3,848 

2,857 

2,395 

918 

206 

10.3 

6.0 

29.9 

5.4 

-36.3 

10.8 

9.0 

7.7 

19.2 

15.6 

2000 

11,599 

6,556 

3,290 

1,722 

31 

4,453 

3,136 

2,632 

1,125 

254 

13.5 

7.4 

35.7 

4.5 

-35.5 

15.7 

9.8 

9.9 

22.5 

23.2 

2001 

13,266 

7,098 

4,361 

1,786 

21 

5,162 

3,464 

2,905 

1,401 

334 

14.4 

8.3 

32.6 

3.7 

-33.5 

15.9 

10.4 

10.4 

24.5 

31.7 

CAGR (%) 
1996-2001 

13.1 

8.2 

42.7 

3.9 

-33.1 

15.3 

9.0 

10.4 

23.7 

21.9 

-

-

-

-

-

-

-

-

-

-
NA = Not applicable 
Source. Dataquest (August 1997) 
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Forecast Methodology 
Fundamental to the way Dataquest conducts its research is the underlying 
philosophy that the best data and analyses come from a well-balanced 
program. This program includes the following: balance between primary 
and secondary collection techniques; balance between supply-side and 
demand-side analysis; balance between focused, industry-specific 
research and coordinated, "big-picture" analysis aided by integration of 
data from the more than 25 separate high-technology uidustries Dataquest 
covers; and balance between the perspectives of experienced industry pro­
fessionals and rigorous, disciplined techniques of seasoned market 
researchers. 

Dataquest also analyzes trends in the macroenvironment, which can have 
major influences on both supply-side and demand-side forecasting. In 
addition to demographics, analysts look at gross national product (GNP) 
growth, interest rate fluctuation, business expectations, and capital spend­
ing plans. In the geopolitical arena, the group looks at trade issues, politi­
cal stability or lack thereof, tariffs, nontariff barriers, and such factors as 
the effect on Europe of the events of 1996. 

Figure 1 shows the CAD/CAM/CAE, AEC and GIS, and EDA forecasting 
model. The overall forecasting process uses a combination of techniques 
such as time series and technological modelhig. Market estimates and 
forecasts are derived using the following research techniques: 

• Segment forecasting—Individual forecasts are derived for each applica­
tion segment tracked by the CAD/CAM/CAE, AEC and GIS, and EDA 
groups. Specifically, each application, segmented by region and plat­
form, is forecast and roUed up . In this way, each application segment 
incorporates its own set of unique assumptions. 

• Demand-based analysis—Market growth is tracked and forecast in 
terms of the present and anticipated demand of current and future 
users. This requires the development of a total available market model 
and a satisfied available market figure to assess the levels of penetration 
accurately. Dataquest analysts also factor in the acceptance or ability for 
users to consume new technology. 

• Capacity-based analysis—This method involves identifying future ship­
ment volume constraints. These constraints, or "ceilings," can be the 
result of component availability, manufacturing capacity, or distribution 
capacity. In any case, capacity limitations are capable of keeping ship­
ments below the demand level. 

Changes to the Forecast Database 
Within this forecasting model, Dataquest has made numerous assumption 
changes that better reflect the reality in the changing the mechanical 
CAD/CAM/CAE, AEC and GIS, and EDA worlds. These changes include 
updating the hardware retirement model and altering the average selling 
prices (ASPs) for software, service, and hardware. 
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Figure 1 
CAD/CAM/CAE and CIS Forecasting Model 

UsenOemand-Side Data 
Projected Budget Growth and Allocations 

Business and System Requirements 
Purchasing Procedures 
Criteria for Selection 
Regular Application End-User Surveys 

"• 

Market Sizing 
and 

IVIarkiBt Projection 

Technology Assessments 
Technology Developments 
Standards Development 
Price/Performance Development 

Vendor/Supply-Side Data 
Product Shipment Projections 
Factory Revenue 
Strategic Alliances 
Marketing Strategies 

"1 
- 1 
u 

Environmental Analysis 
Economic Forecasts 
Industry/Competitive Climate 

WBXS 

Source: Dataquest (September 1997) 

Segmentation Definitions 

Operating Systems 
The following defines the operating systems: 

• UNIX—Includes all UNIX variants and older workstation operating 
systems. 

• Host—Includes minicomputer and mainframe operating systems in 
which external workstationso functions are dependent on a host 
computer. 

• Windows NT—The Microsoft operating system. 

• PC—Includes DOS, Windows, Wuidows 95, OS/2, and Apple operating 
systems. 
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Line Items 
Line item definitions are as follows: 

• Average selling price (ASP) is defined as the average price of a product, 
inclusive of any discounts. 

• CPU revenue is the portion of revenue derived from a system sale that 
is related to the value of the CPU. 

• CPU shipment is defined as the number of CPUs delivered. 

• CPU installed base is defined as the total number of CPUs in active, 
day-to-day use. 

• Unit shipment is defined as the number of products delivered (that is, 
seats). 

• Seats are defined as the number of possible simultaneous users. 

• Installed seats are defined as the total number of seats hi active, day-to­
day use. 

• Hardware revenue is defined as the sum of the revenue from the hard­
ware system components: CPU revenue, terminal revenue, and periph­
erals revenue. 

• Peripherals revenue is defined as the value of all the peripherals from 
turnkey sale. (Peripherals in this category typically are input and out­
put devices.) 

• Terminal revenue is defined as revenue derived from the sale of termi­
nals used to graphically create, analyze, or manipulate designs. The 
term is applicable only to the host systems. 

• Software revenue is revenue derived from the sale of application 
software. 

• Service revenue is defined as revenue derived from the service and 
support of CAD/CAM/CAE, AEC and CIS, or EDA systems. Service is 
followed as software service and hardware service. 

n Total factory revenue is defined as the amount of money received for 
goods measured in U.S. dollars and is the sum of hardware, software, 
and service revenue. 

Regions 

Asia/Pacific 
Australia, Bangladesh, Brunei, Cambodia, China, Hong Kong, India, 
Indonesia, Korea, Laos, Malaysia, Maldives, Myanmar, Nepal, 
New Zealand, Pakistan, the Philippines, Singapore, Sri Lanka, Taiwan, 
Thailand, and Vietnam 
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Table A-1 
Top Level Mechanical Forecast, Asia/Pacific, All Operating Systems 
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Software Revenue ($M) 

Worldwide, All Operating Systems 

Worldwide 

UNDC 

Wmdows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems 

North America 

Europe 
Japan 

Asia/Pacific 

Rest of Worid 

Year-to-Year Software Revenue Growth Rate (%) 

Worldwide, All Operating Systems 

Worldwide 

UNIX 

Windows NT 

Personal Computer 

Host/ Proprietary 

All Operating Systems 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of World 

1994 

2,436 

1,804 

42 

460 

131 

730 

825 

753 

99 

28 

-

-

-

-

-

-

-

-

-

-

1995 

2,963 

2,190 

115 

540 

117 

859 

1,024 

902 

141 

36 

21.6 

21.4 

176.2 

17.4 

-10.4 

17.7 

24.1 

19.7 

42.2 

29.3 

1996 

3,345 

2,412 

295 

538 

100 

1,009 

1,149 

970 

181 

36 

12.9 

10.1 

155.3 

-0.4 

-14.6 

17.4 

12.2 

7.6 

28.0 

-0.5 

1997 

3,689 

2,566 

507 

546 

69 

1,139 

1,197 

1,081 

233 

38 

10.3 

6.4 

72.1 

1.5 

-31.0 

12.9 

4.2 

11.4 

28.9 

6.8 

1998 

4,108 

2,745 

744 

567 

52 

1,265 

1,317 

1,194 

291 

41 

11.4 

7.0 

46.6 

3.9 

-24.6 

11.1 

10.0 

10.4 

25.0 

6.8 

1999 

4,502 

2,903 

980 

585 

34 

1,400 

1,419 

1,283 

356 

44 

9.6 

5.8 

31.8 

3.1 

-34.6 

10.6 

7.8 

7.5 

22.3 

7.2 

2000 

4,893 

3,037 

1,229 

604 

23 

1,540 

1,534 

1,359 

413 

47 

8.7 

4.6 

25.4 

3.2 

-31.8 

10.0 

8.1 

5.9 

16.0 

6.6 

2001 

5,332 

3,168 

1,526 

621 

16 

1,689 

1,683 

1,440 

470 

49 

9.0 

4.3 

24.1 

2.9 

-29.7 

9.7 

9.7 

6.0 

13.8 

5.2 

CAGR (%) 
1996-2001 

9.8 

5.6 

38.9 

2.9 

-30.4 

10.9 

7.9 

8.2 

21.1 

6.5 

-

-

-

-

-

-

-

-

-

-

Source: Dataquest (August 1997) 
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Table B-1 
Top Level Mechanical Forecast, Asia/Pacific, All Operating Systems 

cu 
S-

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year Increase (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (fi) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

18,103 

18,778 

32 

38,278 

40,488 

45 

142 

12 

11 

164 

46 

99 

37 

35 

26 

62 

36 

325 

41 

1995 

22,689 

23,454 

25 

52,000 

54,431 

34 

203 

14 

15 

232 

41 

141 

42 

39 

42 

81 

31 

454 

40 

1996 

24,004 

25,075 

7 

62,970 

65,910 

21 

235 

18 

12 

266 

15 

181 

28 

54 

54 

108 

34 

554 

22 

1997 

27,400 

28,500 

14 

73,400 

76,800 

17 

300 

31 

15 

347 

30 

233 

29 

85 

78 

163 

51 

743 

34 

1998 

31,300 

32,200 

13 

84,700 

88,200 

15 

339 

23 

16 

377 

9 

291 

25 

106 

89 

195 

19 

863 

16 

1999 

35,400 

36,200 

12 

97,700 

101,200 

15 

383 

18 

16 

416 

10 

356 

22 

129 

100 

230 

18 

1,002 

16 

2000 

39,000 

39,600 

9 

111,300 

114,500 

13 

423 

12 

16 

451 

8 

413 

16 

150 

111 

261 

14 

1,125 

12 

2001 

42,300 

42,800 

8 

124,800 

127,600 

11 

458 

8 

16 

482 

7 

470 

14 

170 

121 

291 

12 

1,244 

11 

CAGR (%) 
1996-2001 

12 

11 

-

15 

14 

-

14 

-15 

5 

13 

-

21 

-

26 

18 

22 

-

18 

-

Source: Dataquest (August 1997) 
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Table B-2 
Top Level Mechanical Forecast, China, All Operating Systems 

I 

en 

I>o 
CO 

CO 
CO 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 
Vear-to-Year Iitggie^ (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Incie^e (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

1,456 

1,492 

26 

3,632 

3,922 

22 

17 

0 

1 

18 

15 

12 

15 

4 

4 

8 

12 

38 

14 

1995 

2,032 

2,060 

38 

4,753 

4,977 

27 

17 

0 

1 

29 

60 

18 

56 

5 

6 

11 

44 

58 

55 

1996 

2,254 

2,279 

11 

5,843 

6,016 

21 

33 

0 

2 

35 

21 

25 

34 

7 

8 

16 

39 

75 

29 

1997 

2,900 

2,900 

28 

7,300 

7,400 

23 

46 

1 

2 

49 

41 

35 

44 

13 

13 

26 

66 

110 

47 

1998 

3,600 

3,600 

24 

9,200 

9,300 

25 

56 

1 

2 

59 

21 

47 

34 

18 

16 

33 

29 

140 

17 

1999 

4,300 

4,400 

21 

11,500 

11,600 

25 

68 

1 

2 

71 

19 

61 

29 

23 

19 

42 

25 

173 

24 

2000 

5,000 

5,000 

15 

14,000 

14,100 

22 

77 

0 

2 

80 

13 

73 

19 

27 

21 

49 

17 

201 

16 

2001 

5,600 

5,600 
12 

16,600 

16,600 

18 

85 

0 

2 

87 

10 

83 

15 

32 

24 

55 

13 

226 

12 

CAGR (%) 
1996-2001 

20 

20 
-

23 

23 

-

21 

-6 

9 

20 

-

28 

-

33 

23 

29 

-

25 

-

Source: Dataquest (August 1997) 
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Table B-3 
Top Level Mechanical Forecast, Hong Kong, All Operating Systems 

Dl 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year Increase (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

1,481 

1,505 

-1 

3,951 

4,144 

20 

13 

0 

1 

14 

-2 

9 

-7 

3 

2 

5 

-2 

28 

-4 

1995 

1,767 

1,775 

18 

4,666 

4,805 

16 

20 

0 

2 

22 

51 

12 

46 

3 

4 

7 

35 

41 

47 

1996 

2,231 

2,233 

26 

5,593 

5,682 

18 

23 

0 

2 

25 

13 

17 

33 

6 

5 

11 

52 

52 

26 

1997 

2,400 

2,400 

10 

6,500 

6,600 

15 

27 

0 

2 

29 

19 

20 

19 

8 

7 

16 

41 

65 

23 

1998 

2,600 

2,600 

7 

7,400 

7,400 

13 

27 

0 

2 

29 

0 

22 

14 

9 

8 

17 

8 

69 

6 

1999 

2,800 

2,800 

8 

8;300 

8,300 

12 

29 

0 

2 

31 

5 

26 

16 

11 

8 

19 

12 

76 

11 

2000 

3,000 

3,000 

7 

9,100 

9,100 

10 

30 

0 

2 

32 

5 

29 

12 

12 

9 

21 

10 

82 

9 

2001 

3,200 

3,200 

6 

9,800 

9,800 

8 

32 

0 

2 

34 

4 

33 

12 

14 

9 

23 

9 

89 

8 

CAGR (%) 
1996-2001 

8 

8 

-

12 

12 

-

7 

-17 

1 

6 

-

15 

-

18 

12 

15 

-

11 

-

Source: Dataquest (August 1997) 



o 
m 
C5 

I > 
-D 

C/3 
I 

CO •>! 
O 
IN3 

Table B-4 
Top Level Mechanical Forecast, Korea, All Operating Systems 

@ 
CO 
CO 

• v l 

a 
Dl 

Ui 
CD 

• o 
CD 
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IN3 
CO 

CO 
CO 
-si 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-tO'Year InesSill^'f?^) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data (SM) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

4,104 

4,316 

36 

8,258 

8,810 

55 

29 

4 

4 

37 

63 

20 

47 

9 

5 

14 

39 

71 

53 

1995 

5,135 

5,335 

24 

11,532 

12,161 

38 

46 

4 

4 

53 

42 

32 

62 

10 

9 

19 

40 

104 

47 

1996 

5,639 

5,831 

9 

14,310 

14,990 

23 

55 

3 

3 

61 

15 

44 

37 

13 

13 

26 

37 

131 

26 

1997 

6,300 

6,500 

11 

16,800 

17,500 

17 

67 

5 

3 

75 

24 

54 

22 

20 

17 

37 

43 

166 

27 

1998 

7,000 

7,200 

11 

19,300 

20,000 

14 

74 

4 

3 

82 

8 

65 

22 

24 

19 

44 

17 

191 

15 

1999 

7,900 

8,000 

11 

22,100 

22,800 

14 

83 

3 

3 

89 

9 

78 

20 

29 

21 

51 

16 

218 

15 

2000 

8,700 

8,800 

10 

25,000 

25,600 

13 

92 

2 

3 

98 

9 

91 

17 

34 

24 

58 

15 

247 

13 

2001 

9,400 

9,500 

8 

27,900 

28,500 

11 

100 

2 

3 

104 

7 

103 

13 

39 

26 

64 

11 

272 

10 

CAGR (%) 
1996-2001 

11 

10 

-

14 

14 

-

13 

-12 

3 

11 

-

19 

-

24 

15 

20 

-

16 

-
Source: Dataquest (August 1997) 
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Table B-5 
Top Level Mechanical Forecast, Singapore, All Operating Systems 

@ 
CO 
CD 
-vl 

cu 
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CO 

CO 
CO 

HatdMrare Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year ISciiB3se (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Ini^Eiise (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

1,299 

1,413 

11 

3,227 

3,525 

32 

15 

2 

1 

18 

26 

10 

11 

3 

3 

6 

3 

34 

17 

1995 

1,430 

1,638 

16 

3,882 

4,327 

23 

16 

4 

1 

21 

17 

10 

4 

3 

3 

6 

0 

37 

10 

1996 

1,558 

1,952 

19 

4,420 

5,183 

20 

20 

7 

1 

28 

32 

14 

35 

5 

5 

9 

42 

51 

35 

1997 

1,700 

2,100 

9 

4,900 

6,000 

15 

24 

12 

1 

36 

32 

17 

20 

7 

6 

13 

41 

66 

30 

1998 

1,900 

2,200 

3 

5,400 

6,600 

11 

24 

9 

1 

33 

-9 

19 

14 

8 

6 

14 

7 

66 

0 

1999 

2,100 

2300 

5 

6,100 

7;300 

9 

25 

6 

1 

32 

-4 

22 

17 

9 

6 

15 

10 

69 

5 

2000 

2,200 

2,400 

4 

6,700 

7,800 

7 

26 

4 

1 

31 

-2 

25 

13 

10 

7 

17 

9 

73 

5 

2001 

2,400 

2,500 

5 

7,300 

8,300 

6 

28 

3 

1 

31 

0 

28 

12 

11 

7 

18 

9 

78 

6 

CAGR (%) 
1996-2001 

9 

5 

-

11 

10 

-

7 

-17 

-3 

3 

-

15 

-

20 

8 

15 

-

9 

-

Source: Dataquest (August 1997) 
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Table B-6 
Top Level Mechanical Forecast, Taiwan, All Operating Systems 

ro 
C3 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-1»-Year fae]»e?t^^^) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

3,971 

4,098 

21 

8,062 

8,421 

59 

23 

3 

1 

27 

20 

17 

17 

6 

4 

10 

25 

54 

20 

1995 

4,958 

5,160 

26 

11,241 

11,719 

39 

33 

4 

2 

38 

45 

24 

40 

7 

6 

13 

35 

76 

41 

1996 

5,074 

5,410 

5 

13,474 

14,195 

21 

39 

6 

1 

46 

21 

30 

26 

8 

8 

16 

21 

92 

22 

1997 

5,500 

5,900 

9 

15,200 

16,100 

14 

46 

10 

2 

58 

26 

36 

19 

12 

11 

23 

42 

117 

26 

1998 

5,900 

6,200 

5 

16,700 

17,700 

10 

47 

7 

1 

56 

-4 

41 

15 

14 

11 

25 

8 

122 

4 

1999 

6,400 

6,600 

7 

18,200 

19,300 

9 

51 

6 
1 

58 

3 

48 

17 

16 

12 

28 

13 

134 

10 

2000 

6,900 

7,000 

6 

19,800 

20,800 

8 

55 

4 

1 

60 

4 

55 

14 

18 

12 

31 

11 

146 

9 

2001 

7,200 

7,400 

5 

21,400 

22,200 

7 

58 

3 

1 

62 

3 

61 

12 

21 

13 

34 

10 

157 

8 

CAGR (%) 
1996-2001 

7 

6 

-

10 

9 

-

8 

-16 

-1 

6 

-

15 

-

21 

10 

16 

-

11 

-

Source: Dataquest (August 1997) 
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Table B-7 
Top Level Mechanical Forecast, Rest of Asia/Pacific, All Operating Systems 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year Increase (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

5,792 

5,955 

63 

11,148 

11,665 

53 

45 

2 

3 

50 

115 

32 

103 

10 

9 

18 

112 

101 

110 

1995 

7,367 

7,486 

26 

15,925 

16,440 

41 

62 

1 

5 

69 

38 

44 

37 

11 

12 

23 

17 

137 

35 

1996 

7,1A7 

7;y7\ 

-2 

19,330 

19,844 

21 

66 

1 

4 

71 

3 

52 

17 

15 

15 

30 

28 

153 

12 

1997 

8,500 

8,700 

18 

22,700 

23,200 

17 

91 

2 

6 

99 

38 

72 

39 

25 

24 

49 

64 

219 

43 

1998 

10,300 

10,400 

20 

26,700 

27,200 

17 

110 

2 

6 

118 

19 

96 

33 

33 

29 

. 62 

27 

276 

26 

1999 

11,900 

12,000 

16 

31,500 

32,000 

18 

128 

1 

7 

136 

15 

121 

25 

41 

34 

75 

21 

331 

20 

2000 

13,200 

13,300 

11 

36,700 

37,100 

16 

142 

1 

7 

150 

11 

140 

16 

48 

38 

85 

14 

376 

13 

2001 

14,500 

14,600 

10 

41,800 

42,200 

14 

157 

1 

7 

164 

9 

161 

15 

54 

42 

96 

13 

422 

12 

CAGR (%) 
1996-2001 

15 

15 

-

17 

16 

-

19 

-7 

9 

18 

-

26 

-

29 

23 

26 

-

22 

-

CD 

Source: Dataquest (August 1997) M 
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Chapter 1 

1997 Mechanical CAD/CAM/CAE Forecast Update 

Introduction 
Dataquest's CAD/CAM/CAE, AEC and GIS, and EDA forecasts are 
based upon market share software revenue gathered primarily during the 
first quarter of 1997. Dataquest's software forecast for all applications 
includes: 

• Three-year historical software and hardware revenue by region and 
Operating system 

• Five-year forecast of software, hardware, and service revenue by region 
and Operating system 

• Three-year history and five-year forecast of hardware shipments and 
installed base data 

Although Dataquest does not forecast currency exchange rates, we do 
forecast with the best information available. The exchange rate is calcu­
lated as the simple arithmetic mean of the 12 average monthly rates for 
each country. For the purpose of this forecast, Dataquest assumes the July 
1997 exchange rate will remain stable in the future (see Tables 1 and 2). 

Dataquest's 1996 market share update documents for these markets (pub­
lished as CAEC-WW-MS-9703, CEDA-WW-MS-9703, and CMEC-WW-
MS-9703) were published and sent to our clients in August. 

Worldwide Forecast Assumptions 
The following sections describe the main forces driving the CAD/CAM/ 
CAE, AEC and GIS, and EDA worldwide software forecasts. 

All Applications 
As CAD/CAM/CAE, AEC and GIS, and EDA becomes more of a replace­
ment market, market leaders would appear to have the upper hand—the 
cost of switching is high. However, software that lets users get a better 
product to market faster and helps eliminate business risiss will always be 
in demand, regardless of market share. Thus, there is always an opportu­
nity for new vendors in technical markets. 

The primary trend in design software function is toward operating at a 
higher level of abstraction. In all applications, Dataquest has seen an evo­
lution of focus from electronic paper to component modeling and now to 
system modeling, with the eventual goal being to fuUy simulate, evaluate, 
redesign, and test the design inside the computer before manufacture. 
Meanwhile, increased computing power is allowing the nature of design 
to evolve to include constituencies in manufacturing, product support, 
and from users themselves. Thus the engineering process is being 
expanded to include input from a broader base. 

CMEC-WW-MS-9704 ©1997 Dataquest 



Mechanical CADlCAWIlCAE Worldwide 

Table 1 
CAD/CAM/CAE and CIS Revenue Growth Comparison (U.S Dollars versus Local 
Currency for Both Europe and Japan) 

Europe (U.S.$M) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

ECU1U.S.$ Exchange Rate* 

Europe (ECU Million) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

Japan (U.S.$M) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

JapanIU.S5 Exchange Rate* 

Japan (Yen Million) 
Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

North America (U.S.$M) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

Woridwide (U.S.$M) 

Software Revenue 
Hardware Revenue 

Service Revenue 

Total Factory Revenue 

1995 

2,045.51 

2,816.50 

1,121.38 

5,983.39 

0.77 

1,575.04 

2,168.70 
863.46 

4,607.21 

1,637.45 

2,772.38 

1,175.93 

5,585.76 

93.90 

153,756.13 
260326.42 

110,420.25 

524,502.80 

2,138.08 

2,774.01 

1,230.68 

6,142.76 

6,306.82 

9,050.96 

3,801.12 

19,158.90 

1996 

2,248.57 

2,861.37 

1,271.20 

6,381.13 

0.80 

1,798.86 

2,289.09 

1,016.96 

5,104.91 

1,772.40 

2,793.91 

1,246.04 

5,812.35 

108.81 

192,855.17 

304,005.04 

135,581.93 

632/442.14 

2,531.06 

2,998.23 
1,483.94 

7,013.23 

7,159.11 

9,440.39 

4,352.20 

20,951.70 

2001 

3,463.83 

3,682.31 

2,085.22 

9,228.66 

0.91 

3,152.09 

3,350.91 

1,897.55 

8,398.08 

2,905.45 

3,723.95 

2,226.79 

8,856.19 

115.38 

335,231.16 

429,669.19 

256,927.31 

1,021,827.66 

5,162.27 

5,751.18 

3,056.50 

13,969.95 

13,265.95 

15,190.53 

8,412.34 

36,866.13 

Growth (%) 
1995-1996 

9.9 

1.6 
13.4 

6.6 

3.9 

14.2 

5.6 

17.8 

10.8 

8.2 
0.8 
6.0 

4.1 

15.9 

25.4 

16.8 

22.8 
20.6 

18.4 

8.1 

20.6 

14.2 

13.5 

4.3 

14.5 

9.4 

CAGR (%) 
1996-2001 

9.0 

5.2 

10.4 

7.7 

2.6 

11.9 

7.9 

13.3 

10.5 

10.4 

5.9 

12.3 

8.8 

1.2 

11.7 

7.2 

13.6 

10.1 

15.3 

13.9 

15.5 

14.8 

13.1 

10.0 

14.1 

12.0 
'Assuming a stable currency, the 2001 exchange rate is the same £is the July 1997 exchange rate. 
Source: Dataquest (August 1997) 
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At the same time, the nature of design data itself is expanding from a focus 
on geometry to include multiple data types, making the challenge of sys­
tem modeling even more complex. Also, the World Wide Web holds the 
potential to expand the nature of collaborative design by harnessing the 
joint power of anticipated increases in both computing power and com­
munications bandwidth. Thus, there is little limit to the problems that 
design or GIS software can tackle. The primary challenge will continue to 
be to develop robust, leading-edge software ahead of competitors. During 
the forecast period, Dataquest anticipates significant, but not revolution­
ary, advances in the ability of the existing programmer pool to produce 
new software. 

In addition to technology trends, it is also necessary to consider exchange 
rate fluctuations, especially as the dollar has continued to strengthen 
against most major currencies of the world, such as the deutsche mark and 
the yen, over the past year. Growth rates in countries where the dollar has 
strengthened against the local currency are likely to be adversely affected 
when considered in dollar-denominated terms. 

Mechanical Forecast Assumptions 
The following factors will promote expansion of the mecharucal CAD/ 
CAM/CAE market. 

Renewed Investment in Mechanical CAD Technology 
Over the past two years, Dataquest has seen renewed investment in 
mechanical CAD/CAM/CAE technology among the major aerospace and 
automotive companies, particularly in North America and Europe. Now 
that these companies have completed their investment cycles, we expect to 
see corresponding investment by their supplier bases as a key driver of the 
market going forward. Furthermore, many of these major companies that 
reinvested in base CAD technology will be looking to further invest in 
design automation. Add-on, niche applications should be pushing the 
market toward higher growth over our forecast period. 

At the regional level, the outlook for Europe continues to be positive. The 
weakening of major European currencies against the dollar has helped the 
export of manufactured goods in countries like Germany, France, Italy, 
and Spain, and this is creating a more favorable climate for business 
investment and uidustrial production. The dollar has also strengthened 
against the Japanese yen over the past year, and indications are for an eco­
nomic upturn in Japan, as well, in the near term. 

New Software, New Platforms, New Users 
Despite the fact that it is still a UNIX-based world out there, there is a very 
strong interest hi NT-based mechanical design solutions. Vendors spent 
1995 and 1996 making solutions available on the NT platform, and, finally, 
designers and engineers have a number of packages to choose from. The 
prospects of lower-cost software on lower-cost platforms have sparked 
renewed interest in CAD technology among designers who have not been 
purchasing CAD systems in recent years. 

CMEC-WW-MS-9704 ©1997 Dataquest September 29,1997 



1997 Mechanical CAD/CAM/CAE Forecast Update 

NT is beginnuig to encroach on the installed base for DOS/Windows and 
Windows 95 at the low end and UNIX at the high end. The move to 
replace UNIX will take longer than the replacement at the low end, espe­
cially for industries that need surfacing technologies. For example, today 
it is not possible to model the surface of a complete car using NT 
machines. These tasks still depend on high-end UNIX workstations. Also, 
a large proportion of 3-D CAII) software packages are still on UNIX. But 
3-D CAD software is becoming less expensive and easier to use and is 
moving to NT in a big way-
Untapped Users Eager for Technology 
While CAD investment in Europe and North America will begin to slow 
down over our forecast period, the Asia/Pacific region is just beginning to 
take off, fueled by CAD investments from local and national goverrunents 
(such as Indonesia's IPTN) and multuiational companies. As manufactur­
ing continues to move offshore into the Asia/Pacific region, Dataquest 
expects to see an increased level of CAD sophistication among the users. 
Similarly, mechanical CAD/CAM/CAE growth in Japan is expected to 
undergo major reinvestment over our forecast period. The UNIX platform 
dominates the mechanical sector in Japan today, and the Japanese mechan­
ical market still places a heavy emphasis on 2-D design rather than solid 
modeling. We expect to see a movement of many Japanese CAD users 
from 2-D and proprietary systems to 3-D commercial systems over our 
forecast period. 

The following trends will slow growth in the mechanical CAD/CAM/ 
CAE market. 

CAD Investments Are Cyclical 
The major aerospace and automotive companies, particularly in Europe, 
have been significant drivers of the double-digit mechanical CAD/CAM/ 
CAE growth Dataquest has seen over the last two years. However, these 
compeuiies have now completed their investment cycles in CAD technol­
ogy for the next four to six years. Investment in CAD by these companies 
will slow significantly until the next investment cycle begins, bringing 
down the overall market growth. 

Meeting User Needs Beyond Design 
In order for the mechanical CAD/CAM/CAE market to maintain the high 
growth that it has experienced in recent years, designers need applications 
that do more than just design. Design needs to become more tightly inte­
grated with manufacturing and analysis, and beyond that, the whole pro­
cess of bringing a product to market carmot continue to live in isolation 
within the engineering walls. Vendors are begirming to address this issue 
today, but it will take some time before users as well as vendors determine 
exactly what is needed and how it can work within the business processes 
of a company. 

AEC Forecast Assumptions 
The following factors will contribute to the long-term expansion of the 
AEC CAD industry. 

CMEC-WW-MS-9704 ©1997 Dataquest September 29,1997 



Mechanical CAD/CAMlCAEWoddwide 

CAD Is Becoming a Business Requirement 
Large design firms are growing at the expense of smaller firms, and these 
large end users increasingly require their employees and suppliers to 
adopt automation tools in the design and construction process. Smaller 
design firms must increasingly buy CAD systems or risk being dropped 
from consideration as a partner. 

AEC iMaricet Penetration 
A significant pool of untapped users still exists, and the relatively low 
market penetration of AEC CAD systems should allow steady worldwide 
growth during the next five years, despite constant volatility in demand 
for the buildings and infrastructure to be designed. 

New Features in AEC CAD Products Are Acliievabie 
Better, lower-cost visualization tools will be in increasing demand as sales 
and communication tools. Data and database functions are growing in 
importance ui AEC design, creating opportunities to sell users significant 
new functionality. Some vendors will create products tJiat foster commu­
nications in the entire design, construction, and maintenance process— 
products that will increase the payoff in CAD investments. 

The following trends will inhibit growth in AEC. 

Design is Oniy Part of tlie Probiem 
AEC's one-design/one-build structure means CAD provides fewer eco­
nomic benefits to these users than does the one-design/build-many struc­
ture of manufacturing. Construction, which is essentially a prototype 
build, is fraught with uncertainties and delays that are not well-addressed 
by AEC systems today. Design tools can only thrive in the AEC structure 
when they support more of the entire business problem. Commitment to 
and cooperation on the problem from multiple vendors will allow 
Dataquest to increase the forecast growth rate further. 

GIS/Mapping Forecast Assumptions 

The following sections identify those factors that will promote growth in 
the worldwide GIS market. 

impact of Windows NT 
Intergraph's move to Windows NT at the expense of UNIX will quickly 
make PC-based operating systems the dominant revenue stream in North 
America. In the long term, the GIS UNIX market is highly subject to ero­
sion by Windows NT because of the appealing prospects of better integra­
tion of GIS and Windows-based productivity tools. 

Abundant Suppiy of Prospective Buyers 
Penetration is still moderately low among core users. Bread-and-butter 
prospects in government and utilities are charged with maintaining infor­
mation on land and assets in perpetuity. Many of these prospective buyers 
are still using paper maps or have only entry-level systems in terms of 
value delivered. 
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New Technologies 
Faster, cheaper computers will be continually leveraged to support new 
software products. Widespread computer industry developments in open, 
distributed systems supporting high-speed networking will make it possi­
ble for GIS technology to broadly expand the user base. Lower-cost, 
higher-resolution satellite imagery holds the potential to drive another 
explosion in GIS market growSi among users who cannot afford aerial 
photography. Advances in aerial photography, global positioning systems, 
and laser range finders are making it possible to create GISs that are signif­
icantly less expensive, more accurate, and more complete than existing 
paper maps, giving experienced users some compelling reasons to rein­
vest. Portable and pen-based computers are bringing GIS to new users in 
field operations. Finally, database companies themselves are gaining a bet­
ter understanding of spatial analysis, a key factor in spreading use of GIS 
systems more broadly. 

GIS has attained a certain indispensability, particularly among federal 
users and those in utilities. As a result, users are beginrdng to expect to 
share the data that lies in their various GIS systems. Within three years, 
Dataquest expects data to be readily exchangeable across different sys­
tems. At that point, shareable data will help drive market growth. 

Long-term expansion of the GIS market will be constrained by the follow­
ing factors. 

High Cost of Entry Remains a Barrier 
There will remain an uncertain, but certainly high, cost of creating a work­
ing GIS in traditional environments. No magic will emerge to create a low-
cost, meaningful data set for mainstream customers in government and 
utilities. Data conversion will remain costly because the significant cost of 
correcting prior errors and omissions on paper maps is inevitably bundled 
into the cost of "conversion." 

Price Pressures inhibit Growth 
Price pressure will hold down total revenue in the GIS marlset. Innovation 
is the only way to maintain prices in any software industry, and GIS ven­
dors will struggle in their attempt to create compelling new applications 
and improved investment payoff for customers. 

Electronic Design Automation Forecast Assumptions 
It is fairly obvious that the EDA industry is not used to this level of pros­
perity. This market's 1996 estimates were almost 1 percent below the 1996 
actual figures. This lias been driven by an almost unprecedented seat 
count growth. Companies can no longer afford the level of tool sharing 
seen in the past. Mainstream companies have started re-engineering their 
engineering groups. Dataquest's lowest estimate of a week lost in the 
design cycle is $155,000, and that isn't counting lost market opportunity 
and SO on. This makes the decision to by a new toolset fairly easy. 
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The bad news is that sales in CAE are still primarily in the older tools. 
Only in the two CAD applications, IC CAD and PCB Design, is there the 
impact of a new generation of tools. Dataquest continues to expect a slow­
down after the second design cycle is completed in early 1999. The only 
way to grow through that dip would be to get the new register transfer 
level (RTL) methodology tools on the market by the end of next year— 
imfortunately, that doesn't look very likely at this point. 

Electronic CAE 
CAE was the one area that came in below the preliminary numbers. By 
operation system, it was apparent that NT is growing faster than expected. 
This is mirrored by UNIX sales being almost 3 percent lower than reported 
in the preliminary numbers. North America came in as expected, but 
Japan reported lower numbers, which was the cause of the miss. Europe 
came in higher, showing a lot more life than most people expected. 

IC Layout 
IC layout was where the industry showed its reluctance to believe its own 
reports. Although the preliminary numbers came in below Dataquest's 
expectations, the final numbers blew the Dataquest forecast out of the 
water. IC CAD grew more than 38 percent. 

The general explanation from IC CAD suppliers was that they just didn't 
believe their preliminary niunbers and therefore lowballed their response 
until they got the actual figures from their regions. Europe Vv as the big sur­
prise, coming in at almost 28 percent more than the preliminary numbers. 

PCB Design 
The PCB design market came in about 1 percent higher than the prelimi­
nary numbers, and here the UNIX-to-NT migration is really evident. Not 
unexpectedly, UNIX is all but finished as the platform of choice for PCB 
design. What wasn't taken uito account was the decrease in the "swap-out" 
rate. Basically, the PCB world is upgrading hardware almost two years 
faster than in the past. This was another surprisingly strong market in 
Europe. 

History and Forecast for All Applications and Operating Systems 
Table 3 shows the history and forecast of all applications. 

Forecast Methodology 
Fundamental to the way Dataquest conducts its research is the underlying 
philosophy that the best data and analyses come from a well-balanced 
program. This program includes the following: balance between primary 
and secondary collection techniques; balance between supply-side and 
demand-side analysis; balance between focused, industry-specific 
research and coordinated, "big-picture" analysis aided by integration of 
data from the more than 25 separate high-technology industries Dataquest 
covers; and balance between the perspectives of experienced industry pro­
fessionals and rigorous, disciplined techniques of seasoned market 
researchers. 
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Table 3 
Top Level Worldwide CAD/CAM/CAE/GIS Software History and Forecast, All Applications and Operating Systems 

CO 
CO 
•vj 

Software Revenue ($M) 

Worldwide, All Operating Systems 

Worldwide 

UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of World 

Year-to-Year Software Revenue Growth Rate (%) 

Worldwide, All Operating Systems 

Worldwide 

UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems 

North America 

Europe 

Japan 
Asia/Pacific 

Rest of World 

1994 

5,283 

3,708 

118 

1,265 

192 

1,825 

1,691 

1,406 

277 

84 

-

-

-

-

-

-

-

-

-

-

1995 

6,307 

4,275 

351 

1,499 

181 

2,138 

2,046 

1,637 

376 

109 

19.4 

15.3 

196.9 

18.5 

-5.9 

17.2 

21.0 

16.4 

35.7 

30.5 

1996 

7,159 

4,789 

736 

1,478 

155 

2,531 

2,249 

1,772 

483 

124 

13.5 

12.0 

109.6 

-1.4 

-14.1 

18.4 

9.9 

8.2 

28.3 

13.4 

1997 

8,078 

5,237 

1,239 

1,492 

109 

2,969 

2,368 

1,984 

612 

145 

12.8 

9.3 

68.4 

0.9 

-29.6 

17.3 

5.3 

11.9 

26.7 

17.0 

1998 

9,265 

5,758 

1,867 

1,564 

76 

3,474 

2,620 

2,223 

770 

178 

14.7 

9.9 

50.6 

4.8 

-30.4 

17.0 

10.6 

120 

25.8 

22.7 

1999 

10,223 

6,103 

2,424 

1,648 

49 

3,848 

2,857 

2,395 

918 

206 

10.3 

6.0 

29.9 

5.4 

-36.3 

10.8 

9.0 

7.7 

19.2 

15.6 

2000 

11,599 

6,556 

3,290 

1,722 

31 

4,453 

3,136 

2,632 

1,125 

254 

13.5 

7.4 

35.7 

4.5 

-35.5 

15.7 

9.8 

9.9 

22.5 

23.2 

2001 

13,266 

7,098 

4,361 

1,786 

21 

5,162 

3,464 

2,905 

1,401 

334 

14.4 

8.3 

32.6 

3.7 

-33.5 

15.9 

10.4 

10.4 

24.5 

31.7 

CAGR (%) 
1996-2001 

13.1 

8.2 

42.7 

3.9 

-33.1 

15.3 

9.0 

10.4 

23.7 

21.9 

-

-

-

-

-

-

-

-

-

-
NA - Not applicable 
Source; Dataquest (August 1997) 
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Dataquest also analyzes trends in the macroenvirorunent, which can have 
major influences on both supply-side and demand-side forecasting. In 
addition to demographics, analysts look at gross national product (GNP) 
growth, interest rate fluctuation, business expectations, and capital spend­
ing plans. In the geopolitical arena, the group looks at trade issues, politi­
cal stability or lack thereof, tariffs, nontariff barriers, and such factors as 
the effect on Europe of the events of 1996. 

Figure 1 shows the CAD/CAM/CAE, AEC and GIS, and EDA forecasting 
model. The overall forecasting process uses a combination of techniques, 
such as time series and technological modeling. Market estimates and 
forecasts are derived using the following research techniques: 

• Segment forecasting—Individual forecasts are derived for each applica­
tion segment tracked by the CAD/CAM/CAE, AEC and GIS, and EDA 
groups. Specifically, each application, segmented by region and plat­
form, is forecast and rolled up. In this way, each application segment 
incorporates its own set of imique assumptions. 

• Demand-based analysis—Market growth is tracked and forecast in 
terms of the present and anticipated demand of current and future 
users. This requires the development of a total available market model 
and a satisfied available market figure to assess the levels of penetration 
accurately. Dataquest analysts also factor in the acceptance or ability for 
users to consume new technology. 

• Capacity-based analysis—This method involves identifying future ship­
ment volume constraints. These constraints, or "ceilings," can be the 
result of component availability, manufacturing capacity, or distribution 
capacity. In any case, capacity limitations are capable of keeping ship­
ments below the demand level. 

Changes to the Forecast Database 
Within this forecasting model, Dataquest has made numerous assumption 
changes that better reflect the reality in the changing mechanical CAD/ 
CAM/CAE, AEC and GIS, and EDA worlds. These changes include 
updating the hardware retirement model and altering the average selling 
prices (ASFs) for software, service, and hardware. 

Segmentation Definitions 

Operating Systems 
The following defines the operating systems: 

• UNIX—Includes all UNIX variants and older workstation operating 
systems. 

• Host—Includes minicomputer and mainframe operating systems in 
which external workstations' functions are dependent on a host 
computer. 

• Windows NT—The Microsoft operating system. 

• PC—Includes DOS, Windows, Windows 95, OS/2, and Apple operating 
systems. 

CMEC-WW-MS-9704 ©1997 Dataquest September 29,1997 



1997 Mechanical CADlCAIWCAE Forecast Update 11 

Figure 1 
CAD/CAM/CAE and CIS Forecasting Model 

UseryOemand-Side Data 
Projected Budget Growth and Allocations 
Business and System Requirements 

Purchasing Procedures 
Criteria for Selection 

Regular Application End-User Surveys 

' 

Marlwt Sizing 
and 

Market Projection 

Technology Assessments 
Technology Developments 
Standards Development 
Price/Performanc» Development 

VendoiySupply-Slde Data 
Product Shipnnent Projections 
Factory Revenue 
Strategic Alliances 
Marketing Strategies 

~ | 

1 ' 

Environmental Analysis 
Economic Forecasts 
Industry/Competitive Qimate 

976302 

Source: Dataquest (September 1997) 

Line Items 
Line item definitions are as foUows: 

• Average selling price (ASP) is defined as the average price of a product, 
inclusive of any discounts. 

• CPU revenue is the portion of revenue derived from a system sale that 
is related to the value of the CPU. 

• CPU shipment is defined as the number of CPUs delivered. 

n CPU installed base is defined as the total number of CPUs in active, 
day-to-day use. 

• Unit shipment is defined as the number of products delivered (that is, 
seats). 

n Seats are defined as the number of possible simultaneous users. 

• Installed seats are defined as the total number of seats in active, day-to­
day use. 

• Hardware revenue is defined as the sum of the revenue from the hard­
ware system components: CPU revenue, terminal revenue, and periph­
erals revenue. 
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12 Mechanical CAD/CAMlCAE Worldw^ide 

Peripherals revenue is defined as the value of all the peripherals from . 
turnkey sale. (Peripherals in this category typically are input and out- I 
put devices.) 
Terminal revenue is defined as revenue derived from the sale of termi­
nals used to graphically create, analyze, or manipulate designs. The 
term is applicable only to the host systems. 

Software revenue is revenue derived from the sale of application 
software-
Service revenue is defined as revenue derived from the service and sup­
port of CAD/CAM/CAE, AEC and GIS, or EDA systems. Service is fol­
lowed as software service and hardware service. 

Total factory revenue is defined as the amount of money received for 
goods measured in U.S. dollars and is the sum of hardware, software, 
and service revenue. 

Regions 
The following defines the different regions Dataquest tracks: 

• North America 

a United States—The 48 contiguous states, Washington D.C., Alaska, 
Hawaii, and I\ierto Rico 

• Canada—Single-country region 

• Mexico—Single-country region 

• Europe 

• Western Europe—Austria, Belgiunn, Derunark, Finland, France, Ger­
many, Greece, Ireland, Italy, Luxembourg, Netherlands, Norway, Por­
tugal, Spain, Sweden, Switzerland, Turkey, and the United Kingdom 

• Rest of Western Europe—Andorra, Cyprus, Faroe Islands, Gibraltar, 
Greenland, Guernsey, Iceland, Jersey, Liechtenstein, Malta, Republic 
of Monaco, San Marino, and Vatican City 

• Central and Eastern Europe—^Albania, Armenia, Azerbaijan, Belarus, 
Bosnia, Bulgaria, Croatia, Czech Republic, Estonia, Federal Republic 
of Yugoslavia (including Serbia and Montenegro), Georgia, Hungary, 
Kazakhstan, Krygyzstan, Latvia, Lithuarda, Macedonia, Moldova, 
Poland, Romania, Russia (as far as the Urals), Slovakia, Slovenia, 
Tajikistan, Turkmenistan, Ukraine, and Uzbekistan 

• Japan—Single-country region 

• Asia/Pacific—Australia, Bangladesh, Brunei, Cambodia, China, Hong 
Kong, India, Indonesia, Korea, Laos, Malaysia, Maldives, Myanmar, 
Nepal, New Zealand, Pakistan, the Philippines, Singapore, Sri Lanka, 
Taiwan, Thailand, and Vietnam 

• Rest of World—Africa, the Caribbean, the Middle East, Oceania, and 
South America 

i 
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Table A-1 
CAD/CAM/CAE/GIS Software History and Forecast, Top Level IVIechanical Forecast, Worldwide, All Operating Systems 
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Software Revenue ($M) 
Worldwide, All Operating Systems 

Worldwide 

UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of World 

Year-to-Yeat Software Revenue Growth Rate (%) 

Worldwide, All Operating Systems 

Worldwide 
UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systerr^ 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of Worid 

1994 

2,436 

1,804 

42 

460 

131 

730 

825 

753 

99 

28 

-

-

-

-

-

-

-

-

-

-

1995 

2,963 

2,190 

115 

540 

117 

859 

1,024 

902 

141 

36 

21.6 

21.4 

176.2 

17.4 

-10.4 

17.7 

24.1 

19.7 

42.2 

29.3 

1996 

3,345 

2,412 

295 

538 

100 

1,009 

1,149 

970 

181 

36 

12.9 

10.1 

155.3 

-0.4 

-14.6 

17.4 

12.2 

7.6 

28.0 

-0.5 

1997 

3,689 

2,566 

507 

546 

69 

1,139 

1,197 

1,081 

233 

38 

10.3 

6.4 

72.1 

1.5 

-31.0 

12.9 

4.2 

11.4 

28.9 

6.8 

1998 

4,108 

2,745 

744 

567 

52 

1,265 

i;317 

1,194 

291 

41 

11.4 

7.0 

46.6 

3.9 

-24.6 

11.1 

10.0 

10.4 

25.0 

6.8 

1999 

4,502 

2,903 

980 

585 

34 

1,400 

1,419 

1,283 

356 

44 

9.6 

5.8 

31.8 

3.1 

-34.6 

10.6 

7.8 

7.5 

22.3 

7.2 

2000 

4,893 

3,037 

1,229 

604 

23 

1,540 

1,534 

1,359 

413 

47 

8.7 

4.6 

25.4 

3.2 

-31.8 

10.0 

8.1 

5.9 

16.0 

6.6 

2001 

5,332 

3,168 

1,526 

621 

16 

1,689 

1,683 

1,440 

470 

49 

9.0 

4.3 

24.1 

29 

-29.7 

9.7 

9.7 

6.0 

13.8 

5.2 

CAGR (%) 
1996-2001 

9.8 

5.6 

38.9 

2.9 

-30.4 

10.9 

7.9 

8.2 

21.1 

6.5 

-

-

-

-

-

-

-

-

-

-
NA = Not applicable 
Sourco: Dataquest (August 1997) 
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Table B-1 
CAD/CAM/CAE/GIS Software History and Forecast, Detail Mechanical Forecast, Worldwide, All Operating Systems 
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Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year ItiGliEraBe (%) 

Installed Base 

CPUs 

Seats 
Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

287,782 

298,796 

5 

816,452 

880,923 

10 

3,458 

203 

286 

3,947 

11 

2,436 

8 

907 

703 

1,610 

12 

7,992 

10 

1995 

335,469 

344,522 

15 

1996 

352,016 

361,193 

5 

T-CtJ^^-jH/^--

923,70^ 

978,271 

11 

3,936 

154 

342 

4,432 

12 

2,963 

22 

918 

834 

1,752 

9 

9,148 

14 

1,019,026 

1,066,176 

9 

4,160 

136 

349 

4,644 

5 

3,345 

13 

1,103 

925 

2,028 

16 

10,017 

10 

1997 

369,100 

375,700 

4 
•JJA 

1,098,400 

1,138,500 

7 

4,488 

167 

355 

5,010 

8 

3,689 

10 

1,448 

1,104 

2,552 

26 

11,250 

12 

1998 

395,100 

400,100 

6 

1,181,600 

1,214,600 

7 

4,697 

116 

348 

5,161 

3 

4,108 

11 

1,602 

1,168 

2,770 

9 

12,039 

7 

1999 

418,800 

422,500 

6 

1,275,400 

1,301,900 

7 

4,900 

74 

335 

5,308 

3 

4,502 

10 

1,750 

1,225 

2,975 

7 

12,785 

6 

2000 

444,400 

447,000 

6 

1,375,500 

1,396,100 

7 

5,148 

47 

323 

5,517 

4 

4,893 

9 

1,890 

1,300 

3,189 

7 

13,599 

6 

2001 

470,400 

472,300 

6 

1,478,800 

1,494,600 

7 

5,395 

30 

312 

5,736 

4 

5,332 

9 

2,043 

1,379 

3,422 

7 

14,490 

7 

CAGR (%) 
1996-2001 

6 

6 

-

8 

7 

-

5 

-26 

-2 

4 

-

10 

-

13 

8 

11 

-

8 

-
NA = Not applicable 
Source: Dataquest (August 1997) 
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Table B-2 
CAD/CAM/CAE/GIS Software History and Forecast, Detail Mechanical Forecast, Worldwide, UNIX 

@ 
CO 
CO 
•vl 

cu 
, - 1 -
cu 

CO 
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ISD 
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CO 
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Hardware Shipment Data 

Shipments 

CPUs 

Seats 
Year-to-Year Inqpaiie ^) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 
Service Revenue 

Year-to-Year Increase (%) 

Tbtal Factory Revenue 

Year-to-Year Increase (%) 

1994 

108,741 

108,741 

15 

320,002 

320,002 

19 

2,439 

-

217 

2,655 

16 

1,804 

15 

739 

555 
1,294 

12 

5,754 

15 

1995 

125,287 

125,287 

15 

375,343 

375,343 

17 

2,898 

-

259 

3,157 

19 

2,190 

21 

728 

699 
1,427 

10 

6,775 

18 

1996 

136,547 

136,547 

9 

427,913 

427,913 

14 

2,973 

-

257 

3,230 

2 

2,412 

10 

871 

775 
1,646 

15 

7,288 

8 

1997 

134,000 

134,000 

-2 

463,800 

463,800 

8 

3,093 

-

249 

3,342 

3 

2,566 

6 

1,124 

897 

2,021 

23 

7,929 

9 

1998 

138,400 

138,400 

3 

497,000 

497,000 

7 

3,219 

-

241 

3,460 

4 

2,745 

7 

1,203 

966 
2,169 

7 

8,374 

6 

1999 

142,700 

142,700 

3 

537,100 

537,100 

8 

3^29 

-

230 

3,560 

3 

2,903 

6 

1,278 

1,032 

2,310 

7 

8,773 

5 

2000 

147,400 

147,400 

3 

580,800 

580,800 

8 

3,441 

-

217 

3,658 

3 

3,037 

5 

1,336 

1,101 
2,437 

5 

9,132 

4 

2001 

152,000 

152,000 

3 

624,500 

624,500 

8 

3,528 

-

204 

3,732 

2 

3,168 

4 

1,393 

1,164 

2,558 

5 

9,458 

4 

CAGR (%) 
1996-2001 

2 

2 
-

8 

8 

-

3 

NA 

-4 

3 

-

6 

-

10 

8 
9 

-

5 

-

NA = Not applicable 
Source: Dataquest (August 1997) 

a. 



o 
m 
o 

Ui 
I 

CO 
^ j 
C3 
Ji. 

Table B-3 
CAD/CAM/CAE/GIS Software History and Forecast, Detail Mechanical Forecast, Worldwide, NT/Hybrid 

@ 
(O 
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-VI 
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(/) 
CD 

• a 

IV3 
CO 

CO 
CO 

Hardware Shipment Data 
Shipments 

CPUs 

Seats 

Year-to-Year InfStlElitse (%) 
Installed Base 

CPUs 

Seats 

Year-tO"Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

2,270 

2,270 

3,064 

2,335 

2,335 

3,154 

28 
-

4 

33 

3,893 

42 

2,739 

15 

11 

27 

15,766 

101 

4,009 

1995 

5,957 

5,957 

162 

8,043 

8,043 

244 

69 
-

6 

74 

128 

115 

176 

31 

9 

40 

49 

230 

127 

1996 

14,371 

14,371 

141 

20,871 

20,871 

160 

168 
-

10 

178 

139 

295 

155 

66 

23 

89 

124 

561 

145 

1997 

27,600 

27,600 

92 

44,600 

44,600 

114 

336 
-

18 

353 

99 

507 

71 

162 

38 
200 

125 

1,060 

89 

1998 

37,900 

37,900 

37 

73,200 

73,200 

64 

473 

-

24 

497 

41 

744 

47 

239 

58 

297 

49 

1,537 

45 

1999 

47,000 

47,000 

24 

102,500 

102,500 

40 

602 

-

28 

630 

27 

980 

32 

322 

79 

401 

35 

2,011 

31 

2000 

56,600 

56,600 

20 

131,300 

131,300 

28 

756 

-

33 

789 

25 

1,229 

25 

410 

105 

515 

28 

2,532 

26 

2001 

67,500 

67,500 

19 

160,700 

160,700 

22 

918 

-

38 

956 

21 

1,526 

24 

512 

133 

645 

25 

3,127 

23 

CAGR (%) 
1996-2001 

36 

36 

-

50 

50 

-

41 

NA 

30 

40 

-

39 

-

51 
43 

49 

-

41 

-
NA = Not applicable 
Source: Dataquest (August 1997) 
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Table B-4 
CAD/CAM/CAE/GIS Software History and Forecast, Detail Mechanical Forecast, Worldwide, Personal Computer 

@ 
CO 
CO 
-NI 

a K-
cu 

cn 
CD 
• o 
I—(-
CD 

3 
I\3 
CO 

CO 
CO 

Hardware Shipment Data 

Shipments 
CPUs 

Seats 

Year-to-Year In^tfease (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year hicrease (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 
Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

173,134 

173,136 

-1 

474,378 

474;378 

8 

598 

-

46 

644 

16 

460 

3 

68 

30 
98 

1 

1,202 

9 

1995 

201,491 

201,675 

16 

523,399 

523,399 
10 

693 

-

48 
740 

15 

540 

17 

77 

31 
107 

9 

1,388 

15 

1996 

198,238 

198,513 

-2 

555,396 

555,396 

6 

693 

-

44 

738 

0 

538 

0 

82 

30 

112 

4 

1,387 

0 

1997 

205,300 

205300 

3 

577,200 

577,200 

4 

743 

-

48 

791 

7 

546 

2 

87 

39 

126 

12 

1,463 

5 

1998 

216,900 

216,900 

6 

600,300 

600300 

4 

786 

-

51 

837 

6 

567 

4 

92 

41 

133 

5 

1,537 

5 

1999 

228,000 

228,000 

5 

626,900 

626,900 

4 

830 

-

54 

884 

6 

585 

3 

96 

43 
139 

5 

1,608 

5 

2000 

239,500 

239,500 

5 

656,400 

656,400 

5 

864 

-

57 

921 

4 

604 

3 

98 

45 

144 

3 

1,668 
4 

2001 

250,200 

250,200 

4 

688,100 

688,100 

5 

894 

-

59 

952 

3 

621 

3 

101 

47 

148 

3 

1,721 

3 

CAGR (%) 
1996-2001 

5 
5 

-

4 

4 

-

5 
NA 

6 

5 

-

3 

-

4 

9 

6 

-

4 
-

NA = Not applicable 
Source: Dataquest (August 1997) i 
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Table B-5 
CAD/CAM/CAEIGIS Software History and Forecast, Detail Mechanical Forecast, Worldwide, Host/Proprietary 

@ 
CO 
CO 
VJ 

K. 
cu 

Crt 
CD 

3 cr 
CD 

IS3 
CO 

CO 
CO 
->I 

Hardware Shipment Data 
Shipments 

CPUs 

Seats 

Yea r-to-Year MciSaS! (%) 

Installed Base 
CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

3,637 

14,649 

-12 

19,737 

84,208 

-12 

393 

203 

18 

615 

-13 

131 

-45 

84 

106 

191 

0 

936 

-18 

1995 

2,734 

11,603 

-21 

16,925 

71,487 

-15 

277 

154 

30 

460 

-25 

117 

-10 

82 

96 

179 

-6 

756 

-19 

1996 

2,860 

11,762 

1 

14,846 

61,997 

-13 

326 

136 

37 

498 

8 

loo 
-15 

83 

98 

181 

2 

780 

3 

1997 

2,200 

8,800 

-25 

12,800 

52,900 

-15 

315 

167 

41 

523 

5 

69 

-31 

75 

130 

205 

13 

798 

2 

1998 

2,000 

6,900 

-21 

11,000 

44,100 

-17 

218 

116 

33 

367 

-30 

52 

-25 

68 

104 

171 

-17 

590 

-26 

1999 

1,200 

4,900 

-30 

9,000 

35,500 

-20 

138 

74 

23 

235 

-36 

34 

-35 

54 

71 

125 

-27 

394 

-33 

2000 

900 

3,400 

-29 

7,000 

27,600 

-22 

87 

47 

16 

150 

-36 

23 

-32 

46 

49 

94 

-25 

267 

-32 

2001 

700 

2,600 

-24 

5,400 

21,200 

-23 

55 

30 

11 

96 

-36 

16 

-30 

37 

35 

72 

-23 

184 

-31 

CAGR (%) 
1996-2001 

-25 

-26 

-

-18 

-19 

-

-30 

-26 

-21 

-28 

-

-30 

-

-15 

-18 

-17 

-

-25 

-

NA = Not applicable 
Source: Dataquest (August 1997) 
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Table B-6 
CAD/CAM/CAE/GIS Software History and Forecast, Detail Mechanical Forecast, North America, All Operating Systems 

r\3 
CD 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year IrttSBKIse (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 
Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

105,999 

108,988 

1 

304,001 

325,918 

8 

943 

49 

28 
1,019 

7 

730 

5 

247 

194 

441 

11 

2,191 

7 

1995 

118,917 

120,622 

11 

334,956 

351,771 

8 

1,056 

33 

32 
1,121 

10 

859 

18 

236 

223 
460 

4 

2,441 

11 

1996 

119,740 

121,416 

1 

357,968 

370,946 

5 

1,156 

27 

38 
1,221 

9 

1,009 

17 

305 

265 
569 

24 

2,799 

15 

1997 

127,800 

128,700 

6 

380,700 

390,300 

5 

1,261 

23 

37 
1,321 

8 

1,139 

13 

419 

313 
732 

29 

3,192 

14 

1998 

136,200 

136,700 

6 

407,600 

414,500 

6 

1,324 

12 

35 
1,371 

4 

1,265 

11 

469 

332 
800 

9 

3,437 

8 

1999 

144,600 

144,900 

6 

440,700 

445,400 

7 

1,408 

8 

33 
1,449 

6 

1,400 

11 

524 

359 
883 

10 

3,731 

9 

2000 

153,700 

154,000 

6 

477,200 

480300 

8 

1,517 

5 

33 
1,555 

7 

1,540 

10 

582 

394 
976 

11 

4,071 

9 

2001 

162,800 

163,000 

6 

515,000 

517,100 

8 

1,619 

4 

32 
1,655 

6 

1,689 

10 

642 

430 
1,072 

10 

4,417 

8 

CAGR (%) 
1996-2001 

6 

6 

-

8 

7 

-

7 

-33 

-3 
6 
-

11 

-

16 

10 
13 

-

10 

-

NA = Not applicable 
Source: Oataquest (August 1997) 
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Table B-7 
CAD/CAM/CAE/GIS Software History and Forecast, Detail Mechanical Forecast, Europe, All Operating Systems 

@ 
;o to 
-VI 

a 
(U 
. - 4 -

Dl 

CO 

r\3 
CO 

CO 
CO 
- -J 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Yearto-Year II^)DB98« (S&) 

Installed Base 

CPUs 

Seats 

Year-to-Year IncreaS8e:(%i) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 
Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

93,421 

97,482 

3 

286,677 

310,428 

5 

1,163 

84 

61 

1,308 

6 

825 

6 

333 

244 
578 

12 

2,711 

7 

1995 

108,211 

111,876 

15 

312,132 

332,599 

7 

1,313 

58 

91 

1,462 

12 

1,024 
24 

315 

281 
596 

3 

3,083 

14 

1996 

108,499 

112,092 

0 

332,527 

350,580 

5 

1,377 

49 

105 

1,530 

5 

1,149 

12 

389 

312 
701 

18 

3,380 

10 

1997 

106,400 

109,100 

-3 

342,500 

358,200 

2 

1,411 

62 

102 

1,575 

3 

1,197 

4 

481 

356 
837 

19 

3,609 

7 

1998 

111,700 

113,800 

4 

354,600 

367,900 

3 

1,451 

48 

98 

1,597 

1 

1,317 

10 

525 

371 
896 

7 

3,810 

6 

1999 

115,600 

117,200 

3 

371,000 

381,900 

4 

1,474 

29 

92 

1,595 

0 

1,419 

8 

562 

378 
939 

5 

3,954 

4 

2000 

121,000 

122,100 

4 

391,100 

399,800 

5 

1,539 

18 

88 

1,644 

3 

1,534 

8 

603 

397 
1,000 

6 

4,178 

6 

2001 

127,600 

128,400 

5 

414,800 

421,500 

5 

1,619 

11 

85 

1,715 

4 

1,683 

10 

653 

420 
1,073 

7 

4,471 

7 

CAGR (%) 
1996-2001 

3 

3 

-

5 

4 

-

3 

-26 

-4 

2 

-

8 

-

11 

6 
9 

-

6 

-

NA = Not applicable 
Source: Dataquest (August 1997) 
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Table B-8 
CAD/CAM/CAE/GIS Software History and Forecast, Detail Mechanical Forecast, Japan, All Operating Systems 

IN3 

I>o 

Hardware SMpment Data 

Shipments 

CPUs 

Seats 
Year-to-Year Impje^se (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Increase (%) 

Revenue Data ($M) 

CPU Revenue 
Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

64,144 

67,227 

7 

172,116 

187,279 

17 

1,172 

57 

184 

1,413 

16 

753 

13 

282 

231 

513 

11 

2,679 

14 

1995 

77,551 

80,343 

20 

205,260 

218,986 

17 

1,318 

48 

200 

1,565 

11 

902 

20 

321 

280 

601 

17 

3,069 

15 

1996 

92,189 

94,912 

18 

243,944 

256,241 

17 

1,350 
41 

191 

1,581 

1 

970 

8 

347 

286 

633 

5 

3,184 

4 

1997 

99,700 

101,500 

7 

278,900 

289,500 

13 

1,469 

49 

198 

1,716 

8 

1,081 

11 

452 

346 

798 

26 

3,595 

13 

1998 

107,800 

109,100 

8 

310,700 

319,600 

10 

1,538 

31 

196 

1,765 

3 

1,194 

10 

491 

364 

856 

7 

3,814 

6 

1999 

114,800 

115,600 

6 

341,100 

348,000 

9 

1,587 

18 

190 

1,796 

2 

1,283 

7 

522 

376 

898 

5 

3,977 

4 

2000 

121,800 

122,300 

6 

369,800 

375,000 

8 

1,620 

10 

183 

1,813 

1 

1,359 

6 

542 

384 

925 

3 

4,098 

3 

2001 

128,300 

128,700 

5 

396,800 

400,600 

7 

1,647 

6 

176 

1,829 

1 

1,440 

6 

564 

393 

957 

3 

4,226 

3 

CAGR (%) 
1996-2001 

7 

6 

-

10 

9 

-

4 

-31 

-2 

3 

-

8 

-

10 

7 

9 

-

6 

-
NA = Not applicable 
Source: Dataquest (August 1997) 
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Table B-9 
CAD/CAM/CAE/GIS Software History and Forecast, Detail Mechanical Forecast, Asia/Pacific, All Operating Systems 

Hairdware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year IriccesBe,(%) 

Installed Base 

CPUs 

Seats 

Yea r-to-Year Increase (Si) 

Revenue Data ($M> 
CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 
Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 
Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

18,103 

18,778 

32 

38,278 

40,488 

45 

142 

12 

11 

164 

46 

99 
37 

35 

26 
62 

36 

325 

41 

1995 

22,689 

23,454 

25 

52,000 

54,431 

34 

203 

14 

15 

232 

41 

141 

42 

39 

42 

81 

31 

454 

40 

1996 

24,004 

25,075 

7 

62,970 

65,910 

21 

235 

18 

12 

266 

15 

181 
28 

54 

54 

108 

34 

554 

22 

1997 

27,400 

28,500 

14 

73,400 

76,800 

17 

300 

31 

15 

347 

30 

233 

29 

85 

78 
163 

51 

743 

34 

1998 

31,300 

32,200 

13 

84,700 

88,200 

15 

339 

23 

16 

377 

9 

291 
25 

106 

89 
195 

19 

863 

16 

1999 

35,400 

36,200 

12 

97,700 

101,200 

15 

383 

18 

16 

416 

10 

356 
22 

129 

100 

230 

18 

1,002 

16 

2000 

39,000 

39,600 

9 

111300 

114,500 

13 

423 

12 

16 

451 

8 

413 

16 

150 

111 

261 

14 

1,125 

12 

2001 

42,300 

42,800 

8 

124,800 

127,600 

11 

458 

8 

16 

482 

7 

470 

14 

170 

121 

291 

12 

1/244 

11 

CAGR (%) 
1996-2001 

12 

11 

-

15 

14 

-

14 

-15 

5 

13 

-

21 

-

26 

18 

22 

-

18 

-

NA = Not applicable 
Source: Dataquest (August 1997) 
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Table B-10 
CAD/CAM/CAE/GIS Software History and Forecast, Detail Mechanical Forecast, Rest of World, All Operating Systems 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year fisStiSse f^) 
Installed Base 

CPUs 

Seats 

Year-to-Year Increaafe fSo) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service 

Hardware Service 

Service Revenue 

Year-to-Year Increase (%) 

Ibtal Factory Revenue 

Year-to-Year Increase (%) 

1994 

6,114 

6,322 

4 

15,380 

16,810 

20 

38 

2 

3 
43 

7 

28 

2 

10 

7 

17 

6 

87 

5 

1995 

8,101 

8,227 

30 

19,360 

20,486 

22 

47 

1 

3 
51 

20 

36 

29 

7 

8 

15 

-10 

102 

17 

1996 

7,584 

7,698 

-6 

21,617 

22,499 

10 

42 

1 

3 
47 

-9 

36 

-1 

9 

8 

17 

16 

100 

-2 

1997 

7,800 

7,900 

3 

23,000 

23,700 

5 

46 

2 

3 
51 

9 

38 

7 

11 

11 

22 

25 

111 

11 

1998 

8,100 

8,200 

3 

23,900 

24,500 

3 

46 

1 

3 
51 

1 

41 

7 

12 

12 

23 

8 

115 

4 

1999 

8,500 

8,600 

5 

24,900 

25,400 

4 

48 

1 

3 
52 

2 

44 

7 

12 

13 

25 

8 

121 

5 

2000 

8,900 

9,000 

5 

26,100 

26,500 
4 

50 

1 

3 
54 

3 

47 

7 

13 

14 

27 

8 

128 

5 

2001 

9,400 

9,400 

5 

27,500 

27,800 

5 

51 

1 

3 
55 

1 

49 

5 

14 

15 

29 

5 

133 

4 

CAGR (%) 
1996-2001 

4 

4 

-

5 

4 

-

4 

-11 

0 
3 

-

7 

-

10 

12 

11 

-

6 

-
NA = Not applicable 
Source: Dataquest (August 1997) i 
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Chapter 1 

Introduction 
CAD/CAM/CAE, AEC/GIS, and EDA systems have dramatically 
changed the methods by which designers and production managers origi­
nate and implement products. CAD and CAE systems allow designers to 
create, draft, analyze, test, and manipulate products on a screen in two 
and three dimensions. As all these systems continue to decrease in cost, 
they become more available and cost-justifiable to new users. 

In order to provide a comprehensive view of the CAD/CAM/CAE/GIS 
industry, Dataquest's CAD/CAM/CAE, AEC/GIS, and EDA programs 
maintain a large database of industry information. The type of informa­
tion contained in the database is depicted in Figure 1-1. 

Table 1-1 summarizes the performance in various segments of the CAD/ 
CAM/CAE, AEC/GIS, and EDA markets in 1996 versus 1995. 

Figure 1-1 
CAD/CAM/CAE/GIS Market Database 

• More than 300 Active Companies 
• Over 100 Subapplications 
' 27 Industries 
• 27 Operaling SyHtems j p 
' IB Countries/Regions J^Stx^ 
• Histofylrom 1989 <3^x 

Source: Dataquest (July 1997) 
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Table 1-1 
Market Summary for All CAD Applications, 1995 to 1996 (Revenue in Millions of Dollars) 

Software 
Revenue 

1995 1996 

Applications—For the Sslecled Operating System 

Mechanical 

AEG 

GIS/Mapping 

Electronic CAE 

IC Layout 

PCB/MCM/Hybrid 

2,964.39 

973.58 

785.01 

1,001.30 

316.49 

268.87 

Electronic Design Automai&n 1,586.66 

All Appllcattons 6,309.64 

Region—For AlI Applications 

North America 

Eurape 

Japan 

Asia/Pacific 

Rest of World 

Worldwide 

2,138.08 

2,045.51 

1,637.45 

379.22 

109.39 

6,309.64 

Operating System—For All Applications 

UN DC 

H DSt / Proprietary 

NT/Hybrid 

Personal Computer 

All Operating Systems 

4,275.90 

181.03 

351.18 

1,501.53 

6,309.64 

3,344.57 

952.64 

904.12 

1,226.55 

437.94 

292.86 

1,957.35 

7,158.68 

2,531.07 

2,248.17 

1,772.40 

484.43 

124.01 

7,158.68 

4,787.67 

155.49 

736.08 

1,479.44 

7,158.68 

1995-1996 

Growth (%) 

12.82 

-2.15 

15.17 

22.50 

38.37 

8.92 

23.36 

13.46 

18.38 

9.91 

8.24 

27.74 

13.36 

13.46 

11.97 

-14.11 

109.60 

-1.47 

13.46 

Hardware 
Revenue 

1995 

4,606.81 

1,440.20 

1,166.53 

1,143.53 

349.07 

342.25 

1,834.85 

9^)48.38 

2,971.31 

2,973.63 

2,579.30 

391.47 

132.87 

9,048.38 

6,177.18 

645.60 

360.37 

1,865.24 

9,048.38 

1996 

5,041.36 

1,290.30 

1,180.66 

1,193.16 

352.25 

363.66 

1,909.07 

9,421.38 

3,049.14 

3,059.79 

2,710.15 

463.01 

141.68 

9/421.38 

6,420.73 

672.15 

534.14 

1,794.36 

9,421.38 

1995-1996 

Growth (%) 

9.43 

-10.41 

1.21 

4.34 

0.91 

6.26 

4.04 

4.12 

2.62 

2.90 

5.07 

18.27 

6.63 

4.12 

3.94 

4.11 

48.22 

-3.80 

4.12 

Total Factory 
Revenue 

1995 

9,306.93 

2,779.14 

2,445.04 

2,954.74 

957.31 

832.80 

4,744.86 

19,275.97 

6,502.18 

6,210.15 

5,304.24 

967.65 

291.77 

19,275.97 

13,658.01 

1,118.94 

857.63 

3,641.39 

19,275.97 

1996 

10,575.95 

2,680.82 

2,765.05 

3,347.09 

1,149.59 

875.62 

5,372.29 

21,394.11 

7,376.27 

6,770.57 

5,677.81 

1,234.17 

338.93 

21,394.11 

15,031.57 

1,095.60 

1,669.44 

3,597.50 

21,394.11 

1995-1996 

Growth (%) 

13.64 

-3.54 

13.09 

13.28 

20.08 

5.14 

13.22 

10.99 

13.44 

9.02 

7.04 

27.54 

16.17 

10.99 

10.06 

-2.09 

94.66 

-1.21 

10.99 

Seat Shipments 

1995 

337,268.2 

257,438.0 

121,901.0 

104,743.1 

16,002.0 

26,566.4 

147,311.5 

863,918.8 

355,372.0 

294,112.1 

136,249.6 

55,688.6 

22,528.7 

863,918.8 

248,519.1 

5,424.4 

25,880.5 

584,094.8 

863,918.8 

1996 

364,509.7 

226,581.9 

130,461.0 

107,728.6 

16,752.7 

29,599.3 

154,080.5 

875,633.1 

339,700.4 

287,862.5 

164,611.4 

61,083.8 

22,440.9 

875,633.1 

273,499.8 

5,530.5 

41,026.8 

555,576.0 

875,633.1 

1995-1996 

Growth (%) 

8.08 

-11.99 

7.02 

2.85 

4.69 

11.42 

4.60 

1.36 

-1.41 

-2.12 

20.82 

9.69 

-0.39 

136 

10.05 

1.96 

58.52 

-4.88 

1.36 

Source: Dataquest (July 1997) 
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Introduction 

About This Document 
This document contains Dataquest's detailed market share information on 
the CAD/CAM/CAE/GIS industry. Numbers presented hi this book rep­
resent Dataquest's best estimate of the CAD/CAM/CAE/GIS markets at 
this time. Each vendor surveyed is given the opportunity to self-report 
revenue information for his/her company (see "Market Share Methodol­
ogy" section for detailed explanation of how market numbers are com­
piled and scrubbed). The following list contains descriptions of the 
companies included in the Market Share boolcs. See Tables 1-2,1-3,1-4, 
and 1-5 for changes in the companies tracked from our 1995 report. 

• Mechanical Applications—All companies in database with mechanical 
revenue 

• AEC and GIS Applications—All companies in database with AEC or 
GIS revenue. Dataquest also has added GIS data companies. 

• EDA Applications—All companies in database with EDA (electronic 
CAE, IC layout, PCB/hybrid/MCM) revenue 

• Europe—All companies with European revenue 

• Asia—All companies with Asian revenue 

Table 1-2 
Companies Renamed since 1995 

Original Company Name 
AT&T 

CADWORKS 
Contec 

Data I/O 
GRAFTEK 

New Company Name 
Lucent Technologies 
Drawbase Software 
Applied Simulation Technology 
Synario Design Automation 
First Cadcam Inc. 

Source: Dataquest (July 1997) 

Table 1-3 
Companies (or CAD Portions of Companies) Sold/Merged in 1995 

Original Company Name 
Automotive Analytics 
Camax 
Eostat 
High Level Design Systems 
HoSoft 
Meta-Software 
Royal Digital Centers 
Strategic Mapping 
TYDAC Technology 
UniCAD 

Acquired by/Merged with 
MacNeal-Schwendler 

SDRC 
Space Iniaging 

Cadence Design Systems 
Applicon 

Avant! 
Mentor Graphics 
ESRI 
PCI Group 
Cooper & Chyan Technology 

Source: Dataquest (July 1997) 
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Companies deleted from our database shice 1995 are as follows: 

• Altium 

• Aspen Technologies 

• Bionic Knight 

• Carrier Corporation 

• Cimplex 

• Evolution Computing 

• Motorola 

• Pacsoft 

• Sinus Software 

Companies added to our database since 1995 are as follows: 

• 3D/Eyehic. 

• Baystate Technologies 

• BCTGmbH 

• Compact Software 

• ConsenSys Software Corporation 

• Control Data 

• DATACAD LLD 

• ESI Group 

• Incases 

• Interactive Image Technology 

• Knights Technology 

• Logic Vision 

• Rubicad 

• Sente 

• Sescoi 

• SolidWorks 

• Sjmplicity 

• Virtual Chips 

Dataquest no longer publishes top-level market statistics for the entire 
CAD/CAM/CAE/GIS industry. This data is available by calling Daya 
Nadamuni at (408) 468-8290. More detailed data on these markets may be 
requested through our client inquiry service. 

This document presents Dataquest's final market share of 1996 shipments 
and revenue. 

Dataquest's policy is to continually update its market information for cur­
rent and past years with any new data received in order to arrive at the 
most accurate market representation possible. 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 



Introduction 

Segmentation Definitions 
This section lists the definitions specific to this document. 

Applications 

Mechanical 
The mechanical segment refers to computer-aided tools used by enguieers, 
designers, analysts, technicians, and draftspeople working predominantly 
in the discrete manufacturing industries, but includes government and 
education sectors as well. Common design applications include concep­
tual design, industrial design, structural or thermal analysis, detail design, 
and electromechanical design. Common manufactuiing applications 
include tool and fixture design and numerical control part programming. 
Product data management and application development environments 
are also included in this segment. 

Architecture, Engineering, and Construction (AEC) 
The AEC segment covers the use of computer-aided tools by architects. 
Contractors, plant engineers, civil engineers, and other people associated 
with these disciplines to aid in designing and managing buildings, indus­
trial plants, ships, and other types of nondiscrete entities. 

Geographic Information Systems (GIS)/Mapping 
GIS is computer-based technology, and the segment comprises hardware, 
software, and data used to capture, edit, display, and analyze spatial 
(tagged by location) information. 

Electronic Design Automation (EDA) 
The EDA segment covers computer-based tools used to automate the 
design of an electronic product, including printed circuit boards, ICs, 
and systems. EDA includes ECAE, IC layout, and PCB/hybrid/MCM, 
as follows: 

• Electronic computer-aided engineering (ECAE)—These are computer-
aided tools used in the engineering or design phase of electronic prod­
ucts (as opposed to the physical layout phase of the product). Examples 
of electronic CAE applications are schematic capture and simulation. 

• IC layout—This is a software application tool used to create and vali­
date the physical implementation of an IC. The IC layout category com­
prises polygon editors, symbolic editors, placement and routing (gate 
array, cell, and block), and design verification tools (DRC/ERC/logic-
to-layout). 

• PCB/hybrid/MCM—This segment covers products used to create the 
placement and routing of the traces and components laid out on a 
printed circuit board. Also included in this category are thermal 
analysis tools. 

CMEC-WW-l\/IS-9703 ©1997 Dataquest August 11,1997 
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Regions 
• North America—Includes Canada, Mexico, and the United States 

(including the 48 contiguous states, Washington, D.C., Alaska, Hawaii, 
and Puerto Rico) 

• Europe 

• Western Europe—Includes Austria, Belgium, Derunark, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, 
Norway, Portugal, Spain, Sweden, Switzerland, Turkey, and the 
United Kingdom 

• Rest of Western Europe—Includes Andorra, Cyprus, Faeroe Islands, 
Gibraltar, Greenland, Guernsey, Iceland, Jersey, Liechtenstein, Malta, 
Monaco, San Marino, and Vatican City 

• Central and Eastern Europe—Includes Albania, Armenia, Azer­
baijan, Belarus, Bosnia, Bulgaria, Croatia, Czech Republic, Estonia, 
Federal Republic of Yugoslavia (including Serbia and Montenegro), 
Georgia, Hungary, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, Mace­
donia, Moldova, Poland, Romania, Russia (as far as the Urals), Slova­
kia, Slovenia, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan 

• Japan 

• Asia/Pacific—Includes Australia, Bangladesh, Brunei, Cambodia, 
China, Hong Kong, India, Indonesia, Korea, Laos, Malaysia, Maldives, 
Myanmar, Nepal, New Zealand, Pakistan, the PhiUppines, Singapore, 
Sri Lanka, Taiwan, Thailand, and Vietnam 

• Rest of World—Includes Africa, the Caribbean, the Middle East, 
Oceania, and South America 

Operating Systems 
Dataquest defines the operating systems as follows: 

• UNIX—Includes all UNIX variants and older workstation operating 
systems 

• Host—Includes minicomputer and mainframe operating systems in 
which the functions of external workstations are dependent on a host 
computer 

• Windows NT—^The Microsoft operating system 

• PC—Includes DOS, Windows, Windows 95, and Apple operating 
systems 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 



Introduction 

Metrics 
The following paragraphs define measurements: 

• Total Distribution Revenue—The total amount of money received by a 
company for all goods and services sold hito the CAD/CAM/CAE/GIS 
market. It is the sum of factory revenue, OEM revenue, and reseller 
revenue 

• Total Factory Revenue—The amount of money received by a manufac-
tirrer for its goods and services measured in U.S. dollars. Total factory 
revenue does not include revenue that a company may receive from 
products that are sold to another company for resale (OEM revenue). 
Total factory revenue is the sum of hardware revenue, software reve­
nue, and service revenue 

• Hardware Revenue—Revenue derived from the sales of CPUs (includ-
uig operatuig systems), terminals (for host-dependent systems), and 
peripherals 

• Software Revenue—Revenue derived from the sales of bundled (part of 
a turnkey system) and unbundled applications software that exists on a 
company's standard price list. It does not include operating systems 
revenue, which is part of the hardware revenue. 

• Service Revenue—Revenue derived from the service and support of 
CAD/CAM/CAE, AEC/GIS, and EDA systems. Service revenue can be 
calculated in the market share tables by subtracting hardware and soft­
ware revenue from total factory revenue. Service revenue includes the 
following: 

• Applications development—Adding new functionality through 
design and development of new customized CAD/CAM/CAE, 
AEC/GIS, and EDA software applications, or the modification, 
enhancement, or customization of existing software applications 

a Consulthig—Including an assessment of a company's CAD/CAM/ 
CAE, AEC/GIS, or EDA business IT needs and formulation of a plan 
based on needs identification 

• Integration services—Planning, implementing, migrating, and inte­
grating software products 

• Maintenance—Fees for hardware and software 

• Management and operations services—Includes help desk, education 
and training, disaster recovery, vaulting, facilities management, con­
figuration management, and relocation services 

• Service bureau—Includes construction of database, data conversion, 
product design, analysis, or manufacturing 

• Unit Shipment—The number of seats delivered (number of possible 
simultaneous users of product delivered) excluding OEM shipments. 
CPU shipments are defined as the number of CPUs deUvered, which is 
the same as unit shipments for all platforms but host-dependent 
platforms. 

CMEC-WW-l\llS-9703 ©1997 Dataqu est August 11,1997 
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• Distribution Channels are defined as follows: 

• Direct—Sales direct to the end user 

• Indirect—Sales to resellers, from which dealer revenue is calculated 

• Dealer revenue—Dealer revenue is based on a multiplier of indirect 
revenue. Dealer revenue always exists for every vendor with indirect 
sales, and it is always equal to, or greater than, indirect revenue. Cal­
culation of these dealer multipliers vary by vendor, by region, and by 
platform. 

• OEM—A charmel through which vendors sell their finished product 
to Other companies for resale through an agreement. Once sold, the 
product is usually modified slightly, relabeled, and rebranded by the 
new original equipment manufacturer, and then resold directly to the 
end user or through an indirect channel. Revenue as sold by that final 
vendor (who, from the perspective of the original component sup­
plier, is also popularly known as the OEM) is then credited as reve­
nue to the final supplier. 

• Reseller—The revenue a named company in the CAD/CAM/CAE, 
AEC/GIS, and EDA database receives for selling another company's 
product, such as Intergraph's revenue from Bentley Microstation 
products, IBM's revenue for reselling MicroCADAM, or Fujitsu's rev­
enue for reselling software from several U.S. vendors. 

Notes on Dataquest Metrics 
The application of these distribution channel definitions to software reve­
nue allows Dataquest to calculate vendor market share based on a combi­
nation of any of the above buUeted items. Typical reporting metrics for 
market share will be: 

• Company software revenue is the sum of revenue from the direct, indi­
rect, OEM, and reseller charmels for any given company 

• Product software revenue is the sum of revenue from the direct and 
indirect charmels for any given company 

• End-user spending is the sum of revenue from the direct, dealer, OEM, 
and reseller channels for any given company 

To avoid double-counting the market, market size for company software 
revenue is the sum of revenue from the direct and indirect channels, and 
market size for end-user spending is the svun of revenue from the direct 
and dealer cliannels. Tables 1-4 and 1-5 provide views of the market, 
including market share by product software revenue and company soft­
ware revenue for the entire CAD market. Dataquest will report end-user 
spending in an upcoming market share update. 
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Table 1-4 
Top 25 Product Software Revenue, Software Companies, Worldwide, All Operating 
Systems (Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Company Name 

IBM 

Parametric Technology 

Autodesk 

Cadence 

Intergraph 

Synopsys 

Dassault 

Fujitsu 

Mentor Graphics 

Computervision 

EDS Unigraphics 

ESRI 

Structural Dynamics Research 
Corporation 

MicroCADAM 

MacNeal-Schwendler 

Info. Services International 
Dentsu 

Bentley Systems 

Hitachi 

Landmark Graphics 

NEC 

Matra Datavision 

CoCreate 

Toshiba 

Quicktum Design Systems 

AVANT! 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

411.5 

209.8 

438.9 

202.4 

318.4 

142.7 

157.1 

182.1 

175.9 

163.1 

140.5 

109.4 

115.4 

91.7 

93.6 

66.0 

26.0 

88.9 

72.5 

103.4 

75.6 

74.5 

78.1 

59.0 

32.2 

3,828.2 

667.0 

789.8 

5,284.9 

1995 

530.6 

321.2 

516.0 

258.0 

342.3 

193.5 

194.5 

210.8 

185.0 

163.7 

155.5 

124.1 

144.8 

129.2 

117.6 

85.2 

81.2 

94.5 

89.9 

110.0 

87.4 

79.0 

97.3 

70.7 

53.3 

4,643.9 

786.3 

879.5 

6,309.6 

1996 

618.7 

495.0 

477.0 

379.0 

318.3 

245.1 

233.2 

225.0 

212.8 

191.7 

191.3 

168.4 

153.0 

152.0 

124.3 

117.2 

107.0 

105.1 

98.3 

94.9 

91.8 

90.2 

85.7 

83.3 

82.5 

5,443.9 

822.1 

892.7 

7,158.7 

1995-1996 
Growth (%) 

16.6 

54.1 

-7.6 

46.9 

-7.0 

26.7 

19.9 

6.7 

15.0 

17.1 

23.0 

35.7 

5.7 

17.7 

5.7 

37.6 

31.7 

11.2 

9.3 

-13.7 

4.9 

14.2 

-11.9 

17.7 

54.9 

17.2 

4.6 

1.5 

13.5 

1996 
Market 

Share (%) 

8.6 

6.9 

6.7 

5.3 

4.4 

3.4 

3.3 

3.1 

3.0 

1.7 

2.7 

2.4 

2.1 

2.1 

1.7 

1.6 

1.5 

1.5 

1.4 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

76.0 

11.5 

12.5 

loo.o 
SouIve: Dataquest (July 1997) 
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Table 1-5 
Top 25 Company Software Revenue, Software Companies, Worldwide, All Operating 
Systems (Revenue in Millions of Dollars) 

Ranlc 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Company Name 

IBM 

Parametric Technology 

Autodesk 

Cadence 

Intergraph 

Synopsys 

Mentor Graphics 

Computervision 

EDS Unigraphics 

ESRI 

Fujitsu 

Structural Dynamics Research 
Corporation 

MicroCADAM 

MacNeal-Schwendler 

Bentley Systems 

Hitachi 

Landmark Graphics 

NEC 

Matra Datavision 

CoCreate 

Quickturn Design Systems 

AVANT! 

Nihon Unisys 

Toshiba 

Zuken-Redac 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

358.4 

206.5 

438.6 

199.3 

318.4 

142.7 

175.9 

163.1 

140.5 

109.4 

135.1 

115.4 

91.7 

93.6 

4.2 

88.9 

72.5 

103.4 

75.6 

74.5 

59.0 

30.6 

69.9 

78.1 

67.7 

3,828.2 

667.0 

789.8 

5,284.9 

1995 

464.0 

321.2 

510.9 

254.3 

292.5 

193.5 

183.3 

163.7 

155.5 

124.1 

151.4 

144.9 

129.2 

117.6 

81.3 

94.5 

89.9 

110.0 

87.4 

79.0 

70.7 

51.0 

77.1 

88.5 

72.4 

4,643.9 

786.3 

879.5 

6,309.6 

1996 

518.6 

495.0 

472.2 

375.3 

285.1 

245.1 

210.6 

191.7 

' 191.3 

168.4 

160.5 

153.1 

152.0 

124.3 

107.0 

105.1 

98.3 

94.9 

91.8 

90.2 

83.3 

80.3 

79.3 

78.0 

77.0 

5,443.9 

822.1 

892.7 

7,158.7 

1995-1996 
Growth (%) 

11.7 

54.1 

-7.6 

47.6 

-2.5 

26.7 

14.9 

17.1 

23.0 

35.7 

6.0 

5.7 

17.6 

5.7 

31.6 

11.2 

9.3 

-13.7 

4.9 

14.2 

17.7 

57.4 

3.0 

-11.9 

6.4 

17.2 

4.6 

1.5 

13.5 

1996 
Market 

Share (%) 

7.2 

6.9 

6.6 

5.2 

4.0 

3.4 

2.9 

2.7 

2.7 

2.4 

2.2 

2.1 

2.1 

1.7 

1.5 

1.5 

1.4 

1.3 

1.3 

1.3 

1.2 

1.1 

1.1 

1.1 

1.1 

76.0 

11.5 

12.5 

100.0 

Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 



Introduction 11 

This reporting scheme means that the sum of vendor revenue (and market 
shares) will total to more than the sum of the market. Dataquest has used 
similar reporting for European and Asian clients for years in response to 
the realities of market requirements. We believe this is the best way to 
accurately report market opportunities and positioning worldwide. 
Advantages to this approach include: 

• Dataquest does not double-count any total market opportunity, and we 
will continue to avoid overstating the actual revenue available, which 
will help our clients make the most reasonable investments. 

• The high level of activity of vendors that are active in multiple channels 
will show up in market share tables, agahi without double-counting 
revenue. For example, it will be possible to understand the status of 
Bentley Systems as it relates to its involvement with Intergraph. We can 
report Bentley's company software revenue, end-user spending for 
Bentley products (some of which will be sold by Intergraph), Inter-
graph's sales from Intergraph products, Intergraph reseller sales from 
Bentley products, and sales made by Intergraph's own dealers. In gen­
eral, this model will allow us to better detail market contributions by 
companies with complex business models, such as Fujitsu, IBM, and 
NEC. 

Market Share Methodology 
Dataquest uses both primary and secondary sources to produce our mar­
ket share data. In the fourth quarter of each year and second quarter of 
the subsequent year, we survey all participants in each industry. Each 
vendor is offered the opportunity to self-report the information required. 
Although there is a primary contact for each company, large companies 
are surveyed across product lines and across geographic regions. Thus, 
there is a corresponding increase in the number of contacts at large compa­
nies. (Dataquest maintains a large contact database on all sources of infor­
mation.) Examples of the job titles of people contacted for information are 
as follows: 

• President and CEO 

• Vice president and general manager 

n Vice president of marketing 

• Vice president, strategic product plarming 

• Director of strategic plarming 

• Director of marketing 

• Director of market development 

• Manager, CAD/CAM/CAE/GIS marketing programs 

• Market research analyst 
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The Audit Process 
Data supplied by vendors is evaluated against information drawn from 
many sources, including the following: 

• Revenue published by major industry participants 

• Estimates made by knowledgeable and reliable industry spokespersons 

• Government data or trade association data 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and users 

• Relevant economic data 

• Information and data from online data banks 

• Articles in both the general and trade press 

• Annual reports, SEC documents, credit reports 

• Company publications and press releases 

n Reports from financial analysts 

• User Studies 

• Reseller and supplier reports and reports from a vendor's competitors 

Dataquest also sums vendor revenue across other industries covered by 
Dataquest to make sure that revenue is not credited twice, and checks with 
multiple sources at one company to cross-check data on that company. 

Dataquest analysts have many years of experience in how to apply the 
tools described to get the most accurate information possible on a particu­
lar company (such as what to use when and what industry averages are). 
We believe that the estimates presented here are the most accurate and 
meaningful generally available today. It is the CAD/CAM/CAE, AEC/ 
GIS, and EDA groups' policy to continually update our market informa­
tion for any year, based on any new data received, in order to arrive at the 
most accurate market representation possible. 

Dataquest's CAD/CAM/CAE, AEC/GIS, and EDA market numbers are 
often higher than those reported by other sources. We survey worldwide, 
which involves more vendors, higher total market revenue, lower market 
share per vendor, and a more accurate market picture—which is particu­
larly useful when comparing regions or appUcations. 

Reporting Clianges 
Beginning with Dataquest's March 4,19%, pubUcation, we published mar-
lset share data that reports OEM revenue for all regions. Also, for the first 
time in the United States our market share tables included companies that 
resell products from other vendors as well as their own products (these are 
primarily Japanese companies), and companies that sell products prima­
rily to otiier vendors (such as Dassault). In the past, this reporting was 
Standard only in our products for Japan, Europe, and Asia/Pacific. We 
believe that this reporting accurately reflects the activity of all the vendors 
in the CAD/CAM/CAE, AEC/GIS, and EDA markets. To prevent double-
counting of the market, we will continue to count the total market size by 
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excluding OEM and reseller revenue. As a result, the sum of the individ­
ual software vendors will be greater than the total market size in all mar­
ket share tables. On an inquiry basis, we can produce market share tables 
that exclude OEM revenue, or report only OEM revenue. 

These reporting changes primarily reflect our efforts to both accurately 
depict markets while accounting for revenue by distribution charmel. 
Dataquest's CAD/CAM/CAE, AEC/GIS, and EDA database was first 
developed in the turnkey era of CAD/CAM, when channel reporting was 
relatively unimportant. Today, of course, worldwide distribution and PC-
based products require us to better report revenue by charmel. While our 
existing database does accovmt for much of this information, we believe 
improvements are necessary. 

A Final Note 
The tables Dataquest chooses to publish in statistics books are those we 
believe useful for the greatest number of clients. However, given the rich 
dynamics in distribution channels, it is not possible to understand the full 
opportunity from a single viewpoint. On request, we are happy to deliver 
alternative views of the market, as detailed tables—preferably delivered as 
Excel workbooks via e-mail. Any client needing an electronic version of 
our market statistics should contact Daya Nadamuni via e-mail at 
daya.nadamuni@dataquest.eom. Our ongoing commitment is to maintain 
an accurate and complete model of the worldwide CAD/CAM/CAE, 
AEC/GIS, and EDA markets, and we welcome client input. 

Publishing Schedule 
Dataquest publishes market share and forecasting twice each year for 
each, allowing for both timely distribution of data and thorough analysis 
and forecasting. The annual delivery schedule is as follows: 

• Market share was published and distributed to cUents on March 14. 

• A five-year forecast for CAD/CAM/CAE/GIS was shipped to clients 
on May 26. 

• Final updated market share tables, based on additional data collection 
and analysis, were available in electronic format to clients on June 30. At 
this point, the market share database is frozen and will not be changed 
until the end of the year. For the next six months, supplementary mar­
ket data will be based on this final market data. 

• Complete final forecast tables will be published by September 30. These 
tables take into consideration changes in the market share during the 
previous six months. 
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Chapter 2 

Market Statistics Tables 

Table A-1 
1996 Top 30 Mechanical Software Companies, Worldwide, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 
3 
4 
5 
6 
7 

8 
9 
10 

11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Company Name 
IBM 
Parametric Technology 
Dassault 
EDS Unigraphics 
Autodesk 
Computervision 

Structural Dynamics Research 
Corporation 

MicroCADAM 
MacNeal-Schwendler 
Info. Services International 

Dentsu* 
Fujitsu 
Matra Datavision 
CoCreate 
Hitachi 
NEC 
Toshiba* 
Nihon Unisys 
Hitachi Zosen Info Systems 
Ansys 
Hakuto* 
C. Itoh Techno-Science* 
Intergraph 
Tecnomatix Technology 
Sherpa Corp . 
Marubeni Hytech* 
ISD Software 
Delcam International 
Applicon 
Sumisho Electronics* 
ADRA Systems 

All North American Companies 
All European Companies 
All Asian Companies 

All Companies 

1994 
368,3 
209.8 
154.2 
140.5 
166.8 
148.2 
115.4 

91.7 
90.8 
66.0 

83.7 
75.6 
74.5 
66.7 
61.7 
54.5 
48.1 
34.5 
32.5 
23.6 
34.6 
61.1 
13.0 
18.8 
18.3 
10.5 
11.6 
19.3 
18.4 
18.0 

1,720.6 
288.2 
428.4 

2,437.2 

1995 
494.5 
321.2 
190.6 
155.5 
189.6 
149.0 
144.8 

129.2 
114.0 
85.2 

97.0 
87.4 
79.0 
70.9 
72.9 
66.7 
52.8 
38.7 
32.6 
29.8 
30.8 
54.0 
20.1 
20.6 
19.9 
14.5 
16.7 
21.5 
18.8 
19.0 

2,140.9 
342.0 
481.5 

2,964.4 

1996 
579.7 
495.0 
228.6 
191.3 
176.5 
174.4 
153.0 

152.0 
124.3 
117.2 

107.3 
91.8 
90.2 
79.9 
62.9 
62.5 
54.4 
39.3 
37.0 
34.0 
30.8 
27.1 
26.3 
26.2 
23.0 
22.7 

21.9 
21.8 
21.6 
21.1 

2,500.8 
352.2 
491.5 

3,344.6 

1995-1996 
Growth (%) 

17.2 
54.1 
19.9 
23.0 
-6.9 
17.1 
5.7 

17.7 
9.0 

37.6 

10.7 
4.9 

14.2 
12.7 

-13.7 
-6.3 
3.0 
1.4 

13.6 
14.0 

0 
-49.8 
31.1 
27.2 
15.3 
56.5 
31.1 

1.3 
14.5 
11.2 

16.8 
3.0 
2.1 

12.8 

1996 Market 
Share (%) 

17.3 
14.8 

6.8 
5.7 
5.3 
5.2 
4.6 

4.5 
3.7 
3.5 

3.2 
2.7 
2.7 
2.4 
1.9 
1.9 
1.6 
1.2 
1.1 
1.0 
0.9 
0.8 
0.8 
0.8 
0.7 
0.7 
0.7 
0.7 
0.6 
0.6 

74.8 
10.5 
14.7 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Table A-2 
1996 Top 30 Mechanical Software Companies, Worldwide, UNIX 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Dassault 

EDS Unigraphics 

Computervision 

Structural Dynanriics Research 
Corporation 

Info. Services International 
Dentsu* 

MacNeal-Schwendler 

Matra Datavision 

Fujitsu 

Hitachi 

CoCreate 

Nihon Unisys 

MicroCADAM 

Toshiba* 

Hitachi Zosen Info Systems 

NEC 

C. Itoh Techno-Science* 

Ansys 

Tecnomatix Technology 

Sherpa Corp. 

Marubeni Hytech* 

Delcam International 

Hakuto* 

Intergraph 

Tokyo Electron* 

Concentra 

Seiko* 

MARC 

Alias Research 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

278.3 

188.9 

115.5 

140.5 

141.3 

109.4 

62.7 

59.9 

74.0 

56.1 

53.9 

69.7 

43.8 

36.7 

39.6 

34.5 

42.0 

30.9 

22.1 

13.0 

18.8 

18.3 

11.0 

14.1 

37.9 

16.0 

12.1 

18.0 

15.5 

13.1 

1,256.9 

205.2 

341.7 

1,803.8 

1995 

405.2 

269.8 

146.4 

155.5 

142.4 

136.6 

80.9 

86.6 

75.5 

65.0 

57.3 

59.3 

51.8 

51.7 

50.0 

38.7 

43.7 

28.4 

24.5 

20.1 

20.4 

19.9 

16.0 

17.9 

52.2 

17.4 

12.7 

19.7 

18.2 

17.3 

1,581.9 

234.1 

374.5 

2,190.5 

1996 

509.1 

386.1 

201.1 

172.1 

166.7 

145.7 

111.3 

91.8 

79.2 

71.7 

66.1 

65.6 

53.6 

45.6 

42.5 

39.3 

37.7 

28.4 

27.8 

26.3 

26.0 

23.0 

20.8 

20.6 

20.2 

20.0 

19.6 

19.0 

17.7 

17.3 

1,826.0 

215.5 

370.5 

2,412.0 

1995-1996 
Growth (%) 

25.6 

43.1 

37.4 

10.7 

17.1 

6.7 

37.6 

6.0 

4.9 

11.9 

15.3 

10.7 

3.5 

-11.8 

-15.0 

1.4 

-13.7 

0 

13.5 

31.1 

27.3 

15.3 

29.7 

15.3 

-61.4 

15.3 

54.2 

-3.5 

-2.2 

-

15.4 

-8.0 

-1.1 

lO.l 

1996 Market 
Share (%) 

21.1 

16.0 

8.3 

7.1 

6.9 

6.0 

4.6 

3.8 

3.3 

3.0 

1.7 

1.7 

1.1 

1.9 

1.8 

1.6 

1.6 

1.2 

1.2 

1.1 

1.1 

1.0 

0.9 

0.9 

0.8 

0.8 

0.8 

0.8 

0.7 

0.7 

75.7 

8.9 

15.4 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAIVdistributor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Table A-3 
1996 Top 30 Mechanical Software Companies, Worldwide, NT/Hybrid 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

Parametric Technology 

Autodesk 

EDS Unigraphics 

MicroCADAM 

ISO Software 

Matra Datavision 

Wacom 

Intergraph 

Bentley Systems 

SolidWorks Corporation 

Structural Dynamics Research 
Corporation 

Omron 

CoCreate 

CAD Lab 

Radan Computational 

Ansys 

CAD Distribution 

Mutoh Industries* 

NEC 

MCS 

Graphtec Engineering 

Toshiba Engineering* 

BCT GMBH 

Vero International Software 

DP Technology 

3D/Eye Inc. 

MARC 

Spatial Technology 

Mechanical Dynamics 

MacNeal-Schwendler 

All North American Companies 

All European Companies 

All .Asian Companies 

All Companies 

1994 

20.6 

-

-

4.6 

-

-

-

13.6 

1.5 

.-

-

-̂  

-

-

0.1 

-

0.1 

2.5 

" • • 

-̂  

- i 

^̂  

• - • 

• - * 

• T 

-

-

0.9 

- • 

-'-

40.3 

1.5 

:-

41.8 

1995 

51.4 

-

~ 

6.4 

-

9.6 

4.9 

1.8 

4.6 

- . 

4.8 

5.8 

3.2 

0.7 

-

3.9 

3.5 

2.3 

5.2 

1.4 

-

-

0.4 

-

1.0 

-

-

1.4 

-

1.1 

83.9 

15.7 

15.9 

115.4 

1996 

108.9 

29.1 

19.1 

18.2 

12.3 

10.1 

7.1 

6.9 

6.8 

6.3 

6.1 

5.8 

5.6 

5.2 

5.1 

4.8 

4.8 

4.7 

4.5 

3.7 

2.6 

2.5 

2.5 

2.3 

1.9 

1.8 

1.6 

1.3 

1.2 

1.2 

228.2 

44.3 

22.2 

294.7 

1995-1996 
Growth (%) 

111.9 

NA 

NA 

182.8 

NA 

4.4 

44.5 

295.4 

47.2 

NA 

28.1 

-0.6 

72.4 

662.4 

NA 

23.0 

37.6 

100.0 

-13.7 

174.9 

NA 

NA 

500.6 

NA 

96.1 

NA 

NA 

-6.1 

NA 

8.5 

172.1 

182.7 

39.6 

155.3 

1996 Market 
Share (%) 

37.0 

9.9 

6.5 

6.2 

4.2 

3.4 

2.4 

2.4 

2.3 

2.1 

2.1 

2.0 

1.9 

1.8 

1.7 

1.6 

1.6 

1.6 

1.5 

1.3 

0.9 

0.9 

0.9 

0.8 

0.6 

0.6 

0.5 

0.4 

0.4 

0.4 

77.4 

15.0 

7.5 

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Table A-4 
1996 Top 30 Mechanical Software Companies, Worldwide, Personal Computer 
(Revenue in Millions of Dollars) 

Ranlc 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

Autodesk 

MicroCADAM 

Fujitsu 

NEC 

Toshiba* 

CoCreate 

Andor* 

Hakuto* 

Design Automation 

Cimatron 

Hitachi 

Investronica SA 

Wiechers Datentechnik 

Tebis 

MCS 

CNC Software 

Con\putervision 

Bentley Systems 

Formtek 

Algor Interactive Systems 

Ashlar 

Info. Services International 
Dentsu* 

Serbi 

Viagrafix 

Surfware 

ADRA Systems 

PAFEC 

Sumisho Electronics* 

BCT GMBH 

Ziegler Informatics 

All North American Comparues 

All European Companies 

AU Asian Companies 

All Companies 

1994 

157.0 

50.4 

20.9 

19.7 

14.9 

4.9 

17.6 

9.4 

7.0 

5.1 

9.6 

10.6 

8.2 

5.1 

9.0 

7.6 

6.9 

2.1 

5.2 

4.1 

5.8 

3.3 

5.0 

5.5 

1.7 

5.1 

1.3 

5.2 

3.0 

5.0 

310.9 

77.7 

71.\ 

460.7 

1995 

179.8 

71.1 

24.2 

24.0 

16.7 

16.5 

15.9 

11.9 

11.6 

9.3 

10.2 

11.1 

7.6 

8.0 

7.5 

8.4 

6.6 

6.6 

5.7 

6.0 

5.7 

4.3 

5.9 

5.6 

5.0 

5.1 

2.4 

4.6 

3.8 

3 3 

372.9 

89.2 

79.2 

541.3 

1996 

142.3 

88.2 

26.9 

20.8 

20.0 

19.0 

17.8 

13.4 

13.3 

12.9 

11.4 

10.6 

9.2 

8.9 

8.7 

8.7 

7.7 

6.4 

6.2 

6.1 

5.9 

5.9 

5.6 

5.4 

5.4 

5.4 

5.3 

5.1 

4.7 

4.6 

359.5 

90.2 

88.2 

537.9 

1995-1996 
Growth (%) 

-20.9 

24.1 

11.0 

-13.7 

20.0 

15.3 

12,0 

12.0 

14.4 

38.3 

12.0 

-3.8 

20.9 

11.1 

16.5 

3.7 

17.1 

-2.7 

8.9 

1.4 

4.2 

37.6 

-4.1 

-2.5 

8.1 

4.8 

118.7 

12.0 

23.9 

40.3 

-3.6 

1.2 

11.3 

-0.6 

1996 Market 
Share (%) 

26.4 

16.4 

5.0 

3.9 

3.7 

3.5 

3.3 

2.5 

2.5 

2.4 

2.1 

2.0 

1.7 

1.7 

1.6 

1.6 

1.4 

1.2 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.9 

0.9 

66.8 

16.8 

16.4 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/dlstributor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Table A-5 
1996 Top Mechanical Software Companies, Worldwide, Host/Proprietary 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Company Name 

IBM 

Dassault 

MacNeal-Schwendler 

Fujitsu 

C. Itoh Techno-Science* 

Hitachi 

Mechanical Dynamics 

Exapt 

Ansys 

Mitsubishi Electric* 

Nihon Unisys 

Toyo Information Systems* 

Kubota Computer 

Whessoe Computing Systems 

Computational Mechanics 

Sherpa Corp. 

debis Systemhaus 

Altair Computing 

Century Research Center 

Access Corp. 

Framasoft 

CIMTEK 

Technodia* 

First Cadcam Inc. 

Cimtel 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

90.0 

38.7 

30.9 

6.7 

3.6 

3.1 

2.1 

6.1 

3.3 

1.5 

4.3 

0.9 

0.9 

0.6 

0.5 

-

0.2 

-

0.4 

0.5 

0.4 

0.2 

0 

0.4 

0 

112.4 

3.9 

14.5 

130.8 

1995 

89.3 

44.2 

25.1 

7.8 

2.4 

3.3 

1.9 

4.5 

1.3 

1.2 ~ 

1.1 

0.8 

0.8 

0.5 

0.5 

0.2 

0.2 

-

0.3 

0.4 

0.4 

0.1 

0 

0.3 

0 

102.3 

3.1 

11.9 

117.2 

1996 

69.6 

27.4 

27.3 

7.7 

2.4 

2.3 

1.7 

1.3 

1.1 

0.9 

0.8 

0.6 

0.5 

0.4 

0.4 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0 

-

-

87.2 

2.2 

10.6 

lOO.l 

1995-1996 
Growth (%) 

-22.1 

-38.0 

8.9 

-0.8 

-

-30.0 

-9.0 

-71.8 

-14.8 

-30.0 

-22.3 

-30.0 

-33.1 

-17.3 

-32.5 

18.8 

0.2 

NA 

-30.0 

-49.8 

-61.9 

-8.4 

-30.0 

-100.0 

-100.0 

-14.8 

-27.1 

-10-4 

-14.6 

1996 Market 
Share (%) 

69.5 

27-4 

27.3 

7.7 

2-4 

2.3 

1.7 

1.3 

1.1 

0.9 

0.8 

0.6 

0.5 

0-4 

0-4 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0 

- • 

-

87.2 

2.2 

10.6 

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAFVdistributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-6 
1996 Top 30 Mechanical Software Companies, North America, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

•26 

27 

28 

29 

30 

Company Name 

Parametric Technology 

IBM 

EDS Unigraphics 

Structural Dynamics Research 
Corporation 

Autodesk 

Computervision 

Dassault 

M acNeal-Schwendler 

Ansys 

CoCreate 

Sherpa Corp. 

Intergraph 

Concentra 

MicroCADAM 

Formtek 

.Algor Interactive Systems 

Altair Computing 

Gerber Systems 

ADRA Systems 

MCS 

Applicon 

Tecnomatix Technology 

Alias Research 

Deneb Robotics 

Bentley Systems 

Mechanical Djmamics 

CGTech 

CNC Software 

Matra Datavision 

ICEM Technologies 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

114.7 

86.4 

92.7 

52.0 

75.5 

30.8 

43.2 

48.3 

17.2 

11.2 

10.3 

33.1 

8.1 

5.0 

9.2 

6.5 

4.3 

7.1 

9.4 

8.3 

8.8 

6.8 

7.9 

5.6 

1.8 

6.3 

3.0 

5.1 

5.3 

3.8 

714.3 

14.8 

1.2 

730.3 

1995 

160.6 

95.1 

93.3 

68.3 

83.4 

48.1 

47.6 

50.0 

15.4 

11.9 

13.4 

24.8 

8.0 

9.0 

10.0 

9.7 

6.0 

8.3 

8.1 

8.6 

8.3 

7.4 

8.6 

6.5 

5.5 

4.7 

5 5 

5.6 

4.4 

4.5 

837.7 

20.2 

1.6 

859.4 

1996 

217.8 

123.9 

112.8 

73.3 

73.2 

64.0 

61.7 

54.7 

18.7 

16.2 

15.7 

14.1 

12.0 

10.6 

10.5 

10.4 

10.0 

9.4 

8.9 

8.8 

8.8 

8.6 

8.6 

7.3 

6.2 

6.1 

5.8 

5.8 

5.5 

5.3 

982.2 

24.8 

1.8 

1,008.8 

1995-1996 
Growth (%) 

35.6 

30.3 

20.9 

7.3 

-12.2 

33.0 

29.5 

9.3 

21.4 

37.0 

17.2 

-43.1 

50.3 

17.6 

4.7 

7.3 

66.0 

13.0 

10.4 

2.4 

5.5 

16.5 

-

13.0 

12.8 

29.2 

5.9 

3.5 

25.9 

17.5 

17.3 

23.1 

8.8 

17.4 

1996 Market 
Share (%) 

21.6 

12.3 

11.2 

7.3 

7.3 

6.3 

6.1 

5.4 

1.9 

1.6 

1.6 

1.4 

1.2 

1.1 

1.0 

1.0 

1.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.7 

0.6 

0.6 

0.6 

0.6 

0.5 

0.5 

97.4 

2.5 

0.2 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-VlS-9703 ©1997 Dataquest August 11,1997 
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Table A-7 
1996 Top 30 Mechanical Software Companies, North America, UNIX 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Parametric Technology 

IBM 

EDS Unigraphics 

Structural Dynamics Research 
Corporation 

Computervision 

Dassault 

MacNeal-Schwendler 

Sherpa Corp. 

Ansys 

Concentra 

CoCreate 

Intergraph 

Altair Computing 

Gerber Systems 

Tecnomatix Technology 

Alias Research 

Formtek 

Deneb Robotics 

Applicon 

ADRA Systems 

ICEM Technologies 

Matra Datavision 

Mechanical Dynamics 

Algor Interactive Systems 

CGTech 

CIMLINC 

Cadis Software 

MicroCADAM 

Adina R&D 

First Cadcam Inc. 

All North American Companies 

All European Companies 

All .Asian Companies 

All Companies 

1994 

103.3 

56.0 

92.7 

48.1 

29.2 

32.3 

31.9 

10.3 

11.7 

8.1 

10.4 

20.6 

4.2 

7.1 

6.8 

7.9 

6.4 

5.6 

8.5 

6.8 

3.8 

5.2 

5.1 

2.6 

2.1 

2.6 

0.4 

2.0 

2.4 

2.2 

511.5 

11.8 

1.0 

524.4 

1995 

134.9 

77.2 

93.3 

63.2 

46.0 

36.6 

38.0 

13.3 

11.6 

8.0 

8.9 

24.0 

5.9 

8.3 

7.4 

8.6 

7.0 

6.5 

6.6 

5.9 

4.5 

3.8 

3.8 

3.9 

3.9 

3.4 

1.1 

3.6 

2.7 

2.6 

619.1 

16.0 

1.4 

636.5 

1996 

169.9 

109.4 

101.6 

69.7 

61.2 

54.3 

40.4 

15.6 

14.0 

12.0 

11.8 

10.5 

9.5 

9.4 

8.6 

8.6 

7.4 

7.3 

6.9 

6.7 

5.0 

4.8 

4.7 

4.4 

4.0 

3.4 

3.3 

3.2 

3.1 

3.0 

720.0 

18.3 

1.6 

739.9 

1995-1996 
Growth (%) 

25.9 

41.7 

8.8 

10.4 

33.0 

48.4 

6.3 

17.3 

21.4 

50.3 

32.8 

-56.3 

60.9 

13.0 

16.5 

-

4.7 

13.0 

4.9 

13.0 

12.8 

25.8 

22.8 

13.0 

4.4 

-

205.6 

-11.8 

13.0 

16.5 

16.3 

14.7 

13.8 

16.2 

1996 Market 
Share (%) 

23.0 

14.8 

13.7 

9.4 

8.3 

7.3 

5.5 

2.1 

1.9 

1.6 

1.6 

1.4 

1.3 

1.3 

1.2 

1.2 

1.0 

1.0 

0.9 

0.9 

0.7 

0.6 

0.6 

0.6 

0.5 

0.5 

0.4 

0.4 

0.4 

0.4 

97.3 

2.5 

0.2 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 

Cl\llEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-8 
1996 Top 30 Mechanical Software Companies, North America, NT/Hybrid 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Parametric Technology 

Autodesk 

EDS Unigraphics 

SolidWorks Corporation 

Intergraph 

Bentley Systems 

Structural Dynamics Research 
Corporation 

Ansys 

MCS 

3D/Eye Inc. 

DP Technology 

MicroCADAM 

CoCreate 

Spatial Technology 

CGTech 

Matra Datavision 

MacNeal-Schwendler 

Mechanical Dynamics 

NOVASOFT Systems 

B.A. Intelligence Networks 

SRAC 

Gibbs and Assoc. 

MARC 

IBM 

ICEM Technologies 

CONSENS 

Radan Computational 

Auto-Trol 

Delcam International 

Altair Computing 

All North American Companies 

All European Companies 

AU Asian Companies 

All Companies 

1994 

11.2 

T-

- • 

-

7.3 

0.7 

— 

-

-

-

= 
0.3 

^ 

0.4 

0.3 

-

• -

-

-

-

- - • 

• - • 

.̂ . 

^ • • 

.-

.-

-

-

-

^ • 

19.5 

0.1 

:-

19.6 

1995 

25.7 

r-

-

-

0.8 

2.1 

3.0 

1.9 

0.9 

-

0.8 

0.5 

0.5 

0.6 

0.6 

0.5 

0.5 

• -

0.2 

0.2 

0.4 

-

-

^ 

• • - • 

0.1 

--. 

-

-

- • 

38.6 

0.5 

-

39.1 

1996 

47.9 

12.1 

11.3 

4.7 

3.6 

3.0 

2.9 

2.4 

2.2 

1.8 

1.5 

1.3 

1.0 

0.7 

0.6 

0.6 

0.5 

0.5 

0.5 

0.4 

0.4 

0.4 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

100.1 

1.2 

-

101.3 

1995-1996 
Growth (%) 

86.5 

N A 

N A 

N A 

346.2 

45.4 

-1.4 

31.6 

159.2 

N A 

100.0 

182.4 

106.9 

6.7 

16.5 

25.3 

9.2 

N A 

100.0 

100.0 

-6.8 

N A 

NA 

NA 

NA 

60.0 

NA 

NA 

NA 

NA 

158.9 

150.4 

N A 

158.8 

1996 Market 
Share (%) 

47.3 

11.9 

11.1 

4.6 

3.6 

3.0 

2.9 

2.4 

2.2 

1.7 

1.5 

1.3 

1.0 

0.7 

0.6 

0.6 

0.5 

0.5 

0.5 

0.4 

0.4 

0.4 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

98.8 

1.2 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAIR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-9 
1996 Top 30 Mechanical Software Companies, North America, Personal Computer 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

Autodesk 

MicroCADAM 

Algor Interactive Systems 

CNC Software 

MCS 

Viagrafix 

Surfware 

Baystate Technologies 

CoCreate 

Formtek 

Ashlar 

Bentley Systems 

Computer vision 

ADRA Systems 

Workgroup Tech. 

SRAC 

DP Technology 

Pathtrace Engineering Systems 

Cimatron 

Applicon 

MacNeal-Schwendler 

3D/Eye Inc. 

Ansys 

Gibbs and Assoc. 

Variation Systems Analysis 

CGTech 

Engineering Mechanics 

GRAPHSOFT 

Boothroyd Dewhurst 

NOVASOFT Systems 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

71.0 

2.8 

3.9 

5.1 

5.8 

4.9 

1.9 

• • -

0.7 

2.8 

3.5 

1.0 

1.5 

2.7 

-

1.5 

1.6 

1.4 

0.5 

0.3 

-

-

3.8 

1.9 

1.1 

0.6 

3.0 

0.7 

0.9 

0.1 

137.9 

2.7 

0.1 

140.7 

1995 

78.4 

5.0 

5.8 

5.6 

4.7 

5.0 

3.6 

1.1 

2.5 

3.0 

3.0 

3.0 

2.1 

2.2 

1.8 

1.5 

1.9 

1.5 

0.9 

1.7 

0.6 

-

1.4 

2.2 

1.3 

1.1 

1.0 

1.0 

1.0 

1.0 

152.2 

3.5 

0.1 

155.7 

1996 

58.9 

6.2 

6.0 

5.8 

5.2 

5.1 

3.8 

3.5 

3.4 

3.2 

3.1 

2.8 

2.8 

2.3 

2.2 

2.2 

2.0 

2.0 

1.9 

1.8 

1.8 

1.8 

1.7 

1.6 

1.3 

1.2 

1.1 

1.1 

1.0 

1.0 

136.8 

5.2 

0.1 

142.1 

1995-1996 
Growth (%) 

-24.9 

24.1 

3.5 

3.5 

10.9 

3.5 

6.5 

215.4 

38.3 

4.7 

4.2 

-3.9 

33.1 

3.5 

23.9 

42.9 

3.5 

30.8 

107.5 

8.3 

216.8 

NA 

21.4 

-29.1 

3.5 

5.9 

3.5 

4.2 

-1.4 

3.5 

-10.1 

47.9 

3.5 

-8.8 

1996 Market 
Share (%) 

41.5 

4.3 

4.2 

4.1 

3.7 

3.6 

2.7 

2.5 

2.4 

2.2 

2.2 

2.0 

2.0 

1.6 

1.6 

1.5 

1.4 

1.4 

1.4 

1.3 

1.2 

1.2 

1.2 

1.1 

0.9 

0.8 

0.8 

0.7 

0.7 

0.7 

96.3 

3.7 

0 

lOO.O 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
'Company statistics contain VAFVdistributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-l\llS-9703 ©1997 Dataquest August 11,1997 



24 Mechanical CAD/CAM/CAE Woddwide 

Table A-10 
1996 Top Mechanical Software Companies, North America, Host/Proprietary 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Company Name 

IBM 

MacNeal-Schwendler 

Dassault 

Mechanical Dynamics 

Ansys 

Altair Computing 

Access Corp. 

Sherpa Corp . 

Computational Mechanics 

Kubota Computer 

debis Systemhaus 

Framasoft 

Exapt 

First Cadcam Inc. 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

30.4 

16.4 

10.8 

0.9 

1.7 

-
0.4 

-

0.2 

0.1 

-

-

2.0 

0.3 

45.4 

0.2 

0.1 

45.7 

1995 

17.9 

11.0 

11.1 

0.7 

0.6 

-

0.4 

0.1 

0.2 

0.1 

^ 

-

1.5 

0.3 

27.7 

0.2 

0.1 

28.0 

1996 

14.3 

12.0 

7.4 

0.7 

0.6 

0.2 

0.2 

0.1 

0.1 

0.1 

0 

0 

-

-

25.3 

0.1 

0.1 

2S.5 

1995-1996 
Growth (%) 

-20.1 

9.2 

-33.0 

-5.2 

-8.9 

NA 

-50.0 

9.5 

-50.0 

-50.0 

NA 

NA 

-100.0 

-100.0 

-8.6 

-45.4 

-50.0 

-9.1 

1996 Market 
Share (%) 

56.1 

47.1 

29.0 

2.6 

2.2 

0.8 

0.7 

0.6 

0.4 

0.2 

0.1 

0 

-

-

99.3 

0-4 

0.2 

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
'Company statistics contain VAR/distributor revenue not counted In total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-11 
1996 Top 30 Mechanical Software Companies, Europe, All Operating Systems 
(Revenue in Millions of Dollars) 

Ranlc 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Dassault 

Computervision 

Matra Datavision 

EDS Unigraphics 

Autodesk 

Structural Dynamics Research 
Corporation 

CoCreate 

MacNeal-Schwendler 

ISD Software 

ASCAD 

Tecnomatix Technology 

Tebis 

Delcam International 

CAD Lab 

MicroCADAM 

Applicon 

ICEM Technologies 

Ansys 

Sherpa Corp. 

Straessle Informationssysteme 

Wiechers Datentechnik 

Investronica SA 

Radan Computational 

Sescoi 

ADRA Systems 

BCT GMBH 

Eigner -i- Partner 

Intergraph 

All North .American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

165.9 

68.3 

86.3 

90.9 

63.5 

33.7 

53.4 

29.8 

37.3 

18.4 

10.5 

12.1 

5.7 

5.2 

5.6 

11.4 

7.3 

9.7 

6.2 

8.5 

8.4 

15.6 

8.9 

5.7 

8.2 

-

4.4 

3.0 

5.4 

21.2 

579.3 

246.0 

^ 

825.3 

1995 

249.5 

109.2 

110.5 

73.6 

70.0 

43.6 

60.7 

38.7 

43.5 

32.0 

14.5 

14.9 

11.6 

12.5 

7.7 

13.6 

10.3 

12.4 

9.8 

10.1 

7.2 

12.0 

8.3 

6.0 

7.6 

6.0 

6.8 

4.2 

6.3 

19.7 

746.8 

277.6 

-

1,024.4 

1996 

298.5 

173.3 

132.3 

81.1 

68.8 

55.5 

55.2 

43.1 

42.4 

36.1 

22.4 

16.5 

16.3 

14.0 

12.9 

12.8 

12.2 

12.1 

11.2 

11.1 

10.5 

10.3 

8.9 

8.6 

8.2 

7.5 

7.5 

7.1 

6.8 

6.5 

867.0 

282.1 

-

1,149.0 

1995-1996 
Growth (%) 

19.6 

58.6 

19.7 

10.2 

-1.6 

27.4 

-9.1 

11.3 

-2.4 

12.7 

55.0 

10.9 

40.1 

12.3 

68.1 

-5.6 

17.6 

-1.9 

14.7 

9.9 

45.7 

-14.2 

7.1 

43.8 

7.4 

25.0 

9.4 

71.6 

8.4 

-67.0 

16.1 

1.6 

NA 

12.2 

1996 Market 
Share (%) 

26.0 

15.1 

11.5 

7.1 

6.0 

4.8 

4.8 

3.7 

3.7 

3.1 

2.0 

1.4 

1.4 

1.2 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

0.9 

0.9 

0.8 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

75.5 

24.5 

-

100.0 

NA = Not available 
Note: Vendor data Includes OEM revenue, so sum of vendors Is greater than total. 
'Company statistics contain VAR/distrlbutor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11.1997 
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Table A-12 
1996 Top 30 Mechanical Software Companies, Europe, UNIX 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Dassault 

Computervision 

Matra Datavision 

EDS Unigraphics 

Structural Dynamics Research 
Corporation 

CoCreate 

MacNeal-Schwendler 

Tecnomatix Technology 

ASCAD 

Delcam International 

ICEM Technologies 

Sherpa Corp . 

Straessle Informationssysteme 

Applicon 

Ansys 

ISO Software 

Eigner + Partner 

Han Dataport 

CAD Lab 

Sescoi 

PROCAD GmbH 

ADRA Systems 

MARC 

Tebis 

Intergraph 

Concentra 

Alias Research 

Mechanical Dynamics 

All North American Companies 

All European Companies 

All .Asian Companies 

All Companies 

1994 

132.5 

61.5 

64.7 

86.4 

62.1 

33.7 

29.2 

34.8 

12.2 

5.7 

11.5 

5.3 

6.2 

8.4 

15.6 

9.5 

5.8 

7.5 

5.4 

7.1 

8.0 

-

3.1 

3.2 

3.8 

0.5 

13.0 

3.3 

3.3 

3.1 

454.2 

177.1 

-

631.3 

1995 

206.0 

91.7 

84.9 

70.4 

60.4 

43.6 

37.0 

32.6 

24.3 

11.6 

12.8 

7.4 

9.8 

7.1 

12.0 

10.0 

7.6 

10.4 

6.3 

7.8 

7.5 

4.8 

5.2 

5.0 

4.5 

4.6 

19.1 

3.4 

4.3 

3.0 

581.7 

190.3 

-

772.0 

1996 

263.5 

135.1 

116.5 

77.5 

59.4 

49.9 

41.0 

30.8 

26.6 

16.3 

14.1 

12.3 

10.8 

10.4 

10.3 

9.6 

8.3 

7.6 

6.8 

6.5 

6.4 

6.0 

5.7 

5.6 

5.3 

5.3 

4.8 

4.7 

4.3 

4.1 

678.7 

169.1 

-

847.8 

1995-1996 
Growth (%) 

27.9 

47.3 

37.2 

10.2 

-1.7 

14.6 

10.7 

-5.4 

9.6 

40.1 

10.7 

66.4 

10.1 

45.8 

-14.2 

-4.3 

9.9 

-27.6 

8.4 

-17.4 

-14.2 

25.0 

9.9 

12.4 

19.0 

14.4 

-74.6 

37.1 

-

35.3 

16.7 

-11.2 

NA 

9.8 

1996 Marlcet 
Share (%) 

31.1 

15.9 

13.7 

9.1 

7.0 

5.9 

4.8 

3.6 

3.1 

1.9 

1.7 

1.4 

1.3 

1.2 

1.2 

1.1 

1.0 

0.9 

0.8 

0.8 

0.8 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.5 

0.5 

80.1 

19.9 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-13 
1996 Top 30 Mechanical Software Companies, Europe, NT/Hybrid 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
17 

28 

29 

30 

Company Name 

Parametric Technology 

ISO Software 

Autodesk 

Matra Datavision 

EDS Unlgraphics 

CAD Lab 

CAD Distribution 

Radan Computational 

Bentley Systems 

CoCreate 

BCT GMBH 

Structural Dynamics Research 
Corporation 

Intergraph 

MicroCADAM 

Ansys 

Vero International Software 

ASCAD 

SolidWorks Corporation 

PROCAD GmbH 

MCS 

Delcam International 

IBM 

MARC 

Catalpa groupe Missler 

ICEM Technologies 

B.A. Intelligence Networks 

Mechanical Dynamics 

MacNeal-Schwendler 

Spatial Technology 

CGTech 

All North American Companies 

AU European Companies 

All Asian Companies 

All Companies 

1994 

6.8 

-

-

-

-

-

0.1 

-

0.7 

-

^ 

• ^ 

4.8 

0.4 

-

-

-

• ^ ' 

0.3 

-

^ 

r. 

-

r. 

- • 

-: 

-' 

-

0.2 

0.2 

12.3 

0.8 

-

13.1 

1995 

17.5 

* 

^ ^ • 

7.7 

-

0.7 

3.5 

-

2.1 

1.8 

0.4 

1.0 

0.6 

0.5 

1.2 

-

0.9 

- • 

0.6 

0.3 

-

-. 

r-. 
^ 

-

0.3 

-

0.3 

0.3 

0.2 

26.4 

13.7 

-

40.2 

1996 

38.1 

12.2 

9.1 

7.5 

5.5 

5.1 

4.8 

4.5 

3.1 

2.6 

2.5 

1.7 

1.7 

1.5 

1.4 

1.3 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.5 

0.5 

0.4 

0.4 

0.4 

0.4 

0.3 

0.2 

68.6 

39.3 

-

108.0 

1995-1996 
Growth (%) 

118.1 

N A 

N A 

-2.1 

N A 

654.8 

37.6 

N A 

43.9 

47.3 

500.6 

79.8 

160.8 

182.4 

19.1 

N A 

14.4 

N A 

39.0 

172.2 

N A 

N A 

N A 

N A 

N A 

36.0 

N A 

12.6 

-2.4 

20.1 

159.6 

186.1 

N A 

168.6 

1996 Market 
Share (%) 

35.3 

11.3 

8.4 

7.0 

5.1 

4.8 

4.4 

4.2 

2.8 

2.4 

2.3 

1.6 

1.5 

1.4 

1.3 

1.2 

0.9 

0.8 

0.7 

0.7 

0.6 

0.5 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

0.2 

63.6 

36.4 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distnbutor revenue not counted in total. 
Source: Dataquest (July 1997) 

CIVIEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-14 
1996 Top 30 Mechanical Software Companies, Europe, Personal Computer 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Autodesk 

CoCreate 

Wiechers Datentechnik 

Tebis 

Investronica SA 

MicroCADAM 

Serbi 

BCT GMBH 

Ziegler Informatics 

Cimatron 

Whessoe Computing Systems 

PAFEC 

Computervision 

Bentley Systems 

Anilam Electronics 

ISD Software 

Applicon 

Pathtrace Engineering Systems 

Just In Time Systems 

ADRA Systems 

Matra Datavision 

MCS 

Kloeckner-Moeller 

RoboCAD Solutions 

Formtek 

Sescoi 

CADdy Spain 

ASCAD 

CAD Lab 

Vero International Software 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

50.2 

2.4 

8.1 

4.7 

5.7 

4.0 

5.0 

3.0 

4.9 

1.6 

3.5 

1.3 

4.5 

1.0 

2.8 

3.0 

0.3 

1.5 

1.9 

1.2 

1.4 

1.8 

1.9 

2.2 

1.2 

- • 

1.3 

0.6 

3.4 

1.4 

77.2 

64.7 

-

141.9 

1995 

58.4 

9.1 

7.5 

7.9 

6.0 

5.7 

5.9 

3.8 

3.3 

3.4 

3.8 

-

3.2 

3.0 

2.6 

4.0 

2.4 

1.6 

2.5 

1.8 

1.8 

1.5 

1.7 

1.9 

1.4 

1.2 

1.4 

1.2 

5.4 

1.7 

94.9 

71.0 

** 

165.8 

1996 

44.4 

8.9 

8.9 

8.8 

8.6 

7.1 

5.6 

4.7 

4.6 

4.4 

3.9 

3.7 

3.6 

2.9 

2.7 

2.6 

2.6 

2.1 

2.1 

1.9 

1.9 

1.7 

1.7 

1.6 

1.5 

1.5 

1.4 

1.3 

1.3 

1.2 

82.7 

71.7 

-

154.4 

1995-1996 
Growth (%) 

-23.9 

-1.5 

18.4 

11.1 

43.8 

24.1 

-4.1 

23.9 

40.3 

30.6 

1.8 

NA 

10.3 

-5.0 

3.0 

-34.4 

8.3 

31.0 

-17.8 

1.3 

2.1 

16.5 

0.5 

-14.5 

13.7 

25.0 

0 

10.3 

-76.4 

-29.4 

-12.9 

1.0 

NA 

-6.9 

1996 Market 
Share (%) 

28.8 

5.8 

5.8 

5.7 

5.6 

4.6 

3.6 

3.0 

3.0 

2.8 

2.5 

2.4 

2.3 

1.9 

1.8 

1.7 

1.7 

1.4 

1.3 

1.2 

1.2 

1.1 

1.1 

1.0 

1.0 

1.0 

0.9 

0.9 

0.8 

0.8 

53.6 

46.4 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'CompEiny statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-15 
1996 Top Mechanical Software Companies, Europe, Host/Proprietary 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Company Name 

IBM 

Dassault 

MacNeal-Schwendler 

Exapt 

Mechanical Djmamics 

Ansys 

Whessoe Computing Systems 

debis Systemhaus 

Computational Mechanics 

Framasoft 

Sherpa Corp. 

CIMTEK 

Access Corp. 

Cimtel 

First Cadcam Inc. 

All North American Companies 

All European Companies 

All Asian Compaiues 

All Companies 

1994 

33.5 

21.7 

6.3 

4.0 

0.6 

0.8 

0.4 

0.2 

0.2 

0.4 

- • 

0.2 

0 

0 

0 

35.6 

3.4 

-

39.0 

1995 

43.6 

25.6 

7.0 

3.0 

0.6 

0.4 

0.3 

0.2 

0.2 

0.4 

0.1 

0.1 

0 

0 

0 

43.8 

2.6 

-

46.4 

1996 

34.5 

15.9 

7.9 

1.3 

0.6 

0.3 

0.3 

0.2 

0.2 

0.2 

0.1 

0.1 

0 

• - : 

• -

37.0 

2.0 

-

38.9 

1995-1996 
Growth (%) 

-20.8 

-38.1 

12.6 

-57.4 

4.4 

-17.6 

-15.4 

-5.8 

-12.5 

-63.0 

36.1 

-8.4 

-44.3 

-100.0 

-100.0 

-15.7 

-24.6 

NA 

-16.2 

1996 Market 
Share (%) 

88.6 

40.8 

20.3 

3.3 

1.5 

0.9 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0 

• ^ ^ • 

» • 

94.9 

5.1 

-

loo.o 
NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
'Company statistics contain VAR/dlstributor revenue not counted in total. 
Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-16 
1996 Top 30 Mechanical Software Companies, Japan, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

MicroCADAM 

Info. Services International 
Dentsu* 

IBM 

Fujitsu 

Hitachi 

Parametric Technology 

NEC 

Toshiba* 

Nihon Unisys 

Hitachi Zosen Info Systems 

Hakuto* 

CoCreate 

C. Itoh Techno-Science* 

Structural Dynamics Research 
Corporation 

MacNeal-Schwendler 

Maruberu Hytech* 

Sumisho Electronics* 

Tokyo Electron* 

Dassault 

Autodesk 

Seiko* 

Andor* 

Mutoh Industries* 

Mitsui Engineering 

Computervision 

Matra Datavision 

Design Automation 

MARC 

Toyo Information Systems* 

Graphtec Engineering 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

75.2 

66.0 

76.4 

83.7 

66.7 

26.3 

61.7 

54.5 

48.1 

34.2 

23.6 

22.4 

34.6 

25.6 

22.3 

18.3 

18.4 

16.0 

13.9 

16.3 

18.0 

17.6 

14.2 

12.9 

22.3 

4.2 

6.1 

9.6 

7.6 

7.9 

319.3 

9.7 

424.3 

753.3 

1995 

104.7 

85.2 

106.0 

97.0 

70.9 

41.8 

72.9 

66.7 

52.8 

38.3 

29.8 

22.9 

30.8 

31.3 

29.6 

19.9 

18.8 

17.4 

19.1 

19.0 

19.7 

15.9 

13.1 

14.0 

14.0 

5.2 

10.0 

11.1 

8.1 

8.6 

408.2 

17.9 

475.8 

901.9 

1996 

123.1 

117.2 

109.8 

107.3 

79.9 

71.1 

62.9 

62.5 

54.4 

38.9 

34.0 

31.6 

30.8 

25.9 

24.9 

23.0 

21.6 

20.0 

19.9 

19.8 

19.0 

17.8 

17.0 

16.1 

15.7 

11.9 

11.5 

9.8 

9.0 

8.6 

461.0 

23.1 

486.0 

970.1 

1995-1996 
Growth (%) 

17.6 

37.6 

3.5 

10.7 

12.7 

70.2 

-13.7 

-6.3 

3.0 

1.4 

14.0 

37.8 

0 

-17.3 

-16.1 

15.3 

14.5 

15.3 

4.3 

4.7 

-3.5 

12.0 

29.5 

15.2 

12.1 

127.3 

14.4 

-12.2 

10.7 

0.5 

12.9 

28.7 

2.1 

7.6 

1996 Market 
Share (%) 

12.7 

12.1 

11.3 

11.1 

8.2 

7.3 

6.5 

6.4 

5.6 

4.0 

3.5 

3.3 

3.2 

1.7 

2.6 

2.4 

2.2 

2.1 

2.0 

2.0 

2.0 

1.8 

1.8 

1.7 

1.6 

1.2 

1.2 

1.0 

0.9 

0.9 

47.5 

2.4 

50.1 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAFttdistributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-17 
1996 Top 30 Mechanical Software Companies, Japan, UNIX 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

Info. Services International 
Dentsu* 

IBM 

Fujitsu 

Hitachi 

Parametric Technology 

Nihon Unisys 

Toshiba* 

Hitachi Zosen Info Systems 

NEC 

MicroCADAM 

C. Itoh Techno-Sdence* 

Structural Dynamics Research 
Corporation 

Marubeni Hytech* 

CoCreate 

Hakuto* 

Tokyo Electron* 

Seiko* 

MacNeal-Schwendler 

Dassault 

Sumisho Electronics* 

Mitsui Engineering 

Computervision 

Matra Datavision 

MARC 

Mutoh Industries* 

Toyo Information Systems* 

Adam Net 

Kubota Computer 

Sharp* 

CADIX 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

62.7 

56.8 

56.1 

53.9 

23.7 

43.8 

39.6 

34.2 

42.0 

30.1 

30.9 

25.1 

18.3 

20.9 

14.1 

16.0 

18.0 

14.7 

10.4 

13.1 

12.4 

21.6 

4.1 

9.6 

7.8 

6.7 

6.7 

6.0 

6.1 

4.2 

220.9 

8.0 

338.7 

567.6 

1995 

80.9 

86.1 

65.0 

57.3 

35.1 

51.8 

50.0 

38.3 

43 .7 ' 

41.9 

28.4 

30.6 

19.9 

17.2 

17.9 

17.4 

19.7 

22.5 

14.6 

14.2 

13.5 

13.4 

4.5 

11.1 

7.3 

7.3 

7.2 

6.6 

8.3 

4.2 

281.0 

12.7 

370.2 

663.9 

1996 

111.3 

95.5 

72.7 

66.1 

55.4 

53.6 

42.5 

38.9 

37.7 

36.9 

28.4 

24.6 

23.0 

23.0 

20.6 

20.0 

19.0 

18.4 

17.5 

16.4 

15.5 

15.0 

10.3 

8.9 

8.4 

8.4 

7.7 

7.6 

7.5 

7.0 

298.8 

15.5 

366.6 

681.0 

1995-1996 
Growth (%) 

37.6 

11.0 

11.9 

15.3 

58.1 

3.5 

-15.0 

1.4 

-13.7 

-11.8 

0 

-19.6 

15.3 

33.6 

15.3 

15.3 

-3.5 

-18.4 

19.6 

15.3 

15.3 

12.1 

127.2 

-20.1 

15.3 

15.3 

6.8 

15.3 

-10.2 

65.7 

6.4 

21.7 

-1.0 

2.6 

1996 Market 
Share (%) 

16.4 

14.0 

10.7 

9.7 

8.1 

7.9 

6.2 

5.7 

5.5 

5.4 

4.2 

3.6 

3.4 

3.4 

3.0 

2.9 

2.8 

2.7 

2.6 

2.4 

2.3 

2.2 

1.5 

1.3 

1.2 

\2 

1.1 

1.1 

1.1 

1.0 

43.9 

2.3 

53.8 

100.0 

Note: Vendor data Includes OEM revenue, so sum of vendors Is greater than total. 
'Company statistics contain VAFl/distributor revenue not counted in total. 
Source: Oataquest (July 1997) 

CMIEC-WW-MS-9703 ©igg7Dataquest August 11,1997 
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Table A-18 
1996 Top 30 Mechanical Software Companies, Japan, NT/Hybrid 
(Revenue in Millions of Dollars) 

Ranlc 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Parametric Technology 

MicroCADAM 

Wacom 

Omron 

Mutoh Industries* 

NEC 

Autodesk 

Graphtec Engineering 

Toshiba Engineering* 

CoCreate 

Matra Datavision 

Structural Dynamics Research 
Corporation 

MARC 

Ansys 

Vero International Software 

EDS Unigraphics 

SolidWorks Corporation 

Radan Computational 

Intergraph 

Mechanical E^ynamics 

MacNeal-Schwendler 

CGTech 

Spatial Technology 

IBM 

Bentley Systems 

MCS 

SRAC 

Delcam International 

Gibbs and Assoc. 

ICEM Technologies 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

2.6 

3.8 

-

-

2.5 

-

-: 

-
> - • 

-

- • 

— 

-
- i 

• - : 

-

.-

-, 

0.6 

-

-

0.1 

0.2 

-

0 

• -

" 

» 

•i' 

^ 

7.3 

0.1 

-

7.3 

1995 

6.7 

5.2 

4.9 

5.8 

2.3 

5.2 

-

-

-

0.9 

0.6 

0.4 

-

0.5 

- • 

-

.:̂ -
• _ . 

0.1 

^ • 

0.3 

0.2 

0.3 

-

0 

0 

0.1 

-: 

• ^ 

-

14.8 

0.6 

15.9 

31.3 

1996 

15.6 

14.8 

7.1 

5.8 

4.7 

4.5 

3.3 

2.6 

2.5 

2.0 

1.3 

1.0 

0.8 

0.6 

0.6 

0.6 

0.4 

0.4 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0 

40.7 

2.4 

22.2 

65.3 

1995-1996 
Growth (%) 

134.1 

182.4 

44.5 

-0.6 

100.0 

-13.7 

NA 

NA 

NA 

108.1 

126.3 

175.5 

NA 

16.7 

NA 

NA 

NA 

NA 

300.0 

NA 

-16.2 

20.1 

-20.4 

NA 

290.2 

172.2 

-42.6 

NA 

NA 

NA 

174.5 

314.6 

39.6 

108.6 

1996 Market 
Share (%) 

24.0 

22.6 

10.8 

8.8 

7.2 

6.9 

5.0 

4.0 

3.9 

3.0 

2.0 

1.6 

1.2 

1.0 

0.9 

0.9 

0.6 

0.6 

0.5 

0.4 

0.4 

0.4 

0.3 

0.3 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

62.3 

3.7 

34.0 

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAFVdistributor revenue not counted In total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11.1997 
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Table A-19 
1996 Top 30 Mechanical Software Companies, Japan, Personal Computer 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

MicroCADAM 

Fujitsu 

NEC 

Toshiba* 

Andor* 

Autodesk 

Hakuto* 

Design Automation 

Hitachi 

CoCreate 

Info. Services International 
Dentsu* 

Sumisho Electronics* 

Kozo Keikaku Engineering* 

Mutoh Industries* 

Graphtec Engineering 

Argo Graphics* 

Mitsubishi Electric* 

Cimatron 

Ashlar 

Wacom 

Anilam Electronics 

Uchida Yoko 

Workgroup Tech. 

ADRA Systems 

Surfware 

MacNeal-Schwendler 

Adam Net 

Investronica SA 

Computervision 

Formtek 

All North American Companies 

AU European Companies 

All Asian Companies 

All Companies 

1994 

41.3 

20.9 

19.7 

14.9 

17.6 

15.5 

9.4 

6.1 

9.6 

1.5 

3.3 

5.2 

3.7 

3.8 

-

1.9 

1.8 

0.3 

1.2 

4.7 

1.1 

-

-

0.9 

0.1 

-

0.2 

-

0.7 

0.8 

66.3 

1.5 

71.2 

139.0 

1995 

57.6 

24.2 

24.0 

16.7 

15.9 

18.0 

11.9 

10.0 

10.2 

4.8 

4.3 

4.6 

3.3 

3.5 

-

2.0 

1.7 

0.7 

1.6 

1.1 

1.2 

0.8 

0.7 

0.8 

0.3 

0.3 

0.2 

-

0.6 

0.9 

88.9 

4.5 

77.9 

171.3 

1996 

71.4 

26.9 

20.8 

20.0 

17.8 

16.2 

13.4 

11.5 

11.4 

6.7 

5.9 

5.1 

4.2 

4.0 

2.6 

2.3 

1.9 

1.8 

1.7 

1.3 

1.3 

1.3 

0.9 

0.9 

0.8 

0.8 

0.8 

0.7 

0.7 

0.6 

104.2 

5.1 

86.6 

195.9 

1995-1996 
Growth (%) 

24.1 

11.0 

-13.7 

20.0 

12.0 

-10.2 

12.0 

14.4 

12.0 

39.1 

37.6 

12.0 

27.8 

12.0 

N A 

12.0 

12.0 

142.1 

4.2 

18.7 

12.0 

60.6 

23.9 

12.0 

224.0 

143.2 

230.5 

N A 

12.1 

-27.2 

17.2 

13.9 

11.1 

14.3 

1996 Market 
Share (%) 

36.5 

13.7 

10.6 

10.2 

9.1 

8.3 

6.8 

5.9 

5.8 

3.4 

3.0 

2.6 

2.1 

2.0 

1.3 

1.2 

1.0 

0.9 

0.8 

0.7 

0.7 

0.7 

0.5 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

53.2 

2.6 

44.2 

100.0 

NA = Not available 
Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-20 
1996 Top Mechanical Software Companies, Japan, Host/Proprietary 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Company Name 

IBM 

Fujitsu 

MacNeal-Schwendler 

C. Itoh Techno-Science"* 

Dassault 

Hitachi 

Mitsubishi Electric* 

Nihon Unisys 

Toyo Information Systems* 

Kubota Computer 

Mechanical Dynamics 

Century Research Center 

Ansys 

Whessoe Computing Systems 

Altair Computing 

Technodia* 

Computational Mechanics 

Framasoft 

First Cadcam Inc. 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

19.6 

6.7 

7.6 

3.6 

3.5 

3.1 

1.5 

4.3 

0.9 

0.7 

0.4 

0.4 

0.5 

0.1 

-

0 

0.1 

0 

0.1 

24.8 

0.2 

14.4 

39.4 

1995 

20.0 

7.8 

6.5 

2.4 

4.4 

3.3 

1.2 

1.1 

0.8 

0.6 

0.5 

0.3 

0.2 

0.1 

-

0 

0 

0 

0.1 

23.6 

0.1 

11.7 

35.4 

1996 

14.1 

7.7 

5.5 

2.4 

2.4 

2.3 

0.9 

0.8 

0.6 

0.4 

0.3 

0.2 

0.1 

0.1 

0 

0 

0 

0 

-

17.4 

0.1 

10.6 

28.0 

1995-1996 
Growth (%) 

-29.6 

-0.8 
-16.2 

-

-46.0 

-30.0 

-30.0 

-22.3 

-30.0 

-30.0 

-23.5 

-30.0 

-19.2 

-30.0 

NA 

-30.0 

-30.0 

-53.8 

-100.0 

-26.3 

-38.0 

-10.0 

-20.9 

1996 Market 
Share (%) 

50.2 

27.5 

19.5 

8.6 

8.5 

8.3 

3.1 

3.0 

2.1 

1.6 

1.2 

0.8 

0.5 

0.2 

0.1 

0.1 

0.1 

0 

. : T . : 

62.0 

0.3 

37.7 

100.0 

NA = Not available 
Note: Vendor data Includes OEM revenue, so sum of vendors Is greater than total. 
'Company statistics contain VAR/distributor revenue not counted In total. 
Source: Dataquest (July 1997) 

CMEC-WW-WIS-9703 ©1997 Dataquest August 11,1997 
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Table A-21 
1996 Top 30 Mechanical Software Companies, Asia/Pacific, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Autodesk 

EDS Unigraphics 

Dassault 

Structural Dynamics Research 
Corporation 

Computervision 

MacNeal-Schwendler 

Matra Datavision 

MicroCADAM 

Delcam International 

Intergraph 

Formtek 

Sharp* 

Cimatron 

Ansys 

Design Automation 

MCS 

Alias Research 

Gerber Systems 

Straessle Informationssysteme 

ADRA Systems 

Concentra 

Bentley Systems 

Mechanfcal Dynamics 

PAFEC 

Investronica SA 

MARC 

Vero International Software 

CNC Software 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

29.0 

0.1 

16.7 

12.6 

10.8 

7.6 

2.8 

1.8 

2.6 

3.0 

2.3 

2.4 

0.7 

1.5 

1.1 

1.3 

0.9 

1.3 

-

1.1 

1.1 

0.7 

0.1 

0.3 

1.0 

-

3.8 

-

0.2 

0.5 

85.0 

12.3 

2.9 

100.2 

1995 

38.8 

9.6 

20.9 

15.6 

13.3 

6.5 

10.3 

2.4 

7.0 

3.9 

2.8 

2.1 

0.8 

2.1 

1.7 

1.9 

1.6 

1.8 

1.7 

1.2 

1.6 

1.1 

0.3 

0.8 

1.0 

-

3.9 

-

0.3 

0.6 

120.6 

17.8 

4.1 

142.4 

1996 

42.3 

32.9 

22.9 

17.2 

14.6 

10.9 

10.1 

7.5 

4.6 

4.6 

3.1 

2.8 

2.1 

1.9 

1.8 

1.8 

1.8 

1.8 

1.7 

1.5 

1.4 

1.4 

1.2 

1.0 

1.0 

1.0 

0.8 

0.8 

0.7 

0.7 

162.8 

14.1 

3.8 

180.7 

1995-1996 
Growth (%) 

9.1 

241.1 

10.0 

10.7 

9.6 

67.9 

-1.6 

212.1 

-34.4 

17.9 

7.8 

33.3 

172.8 

-10.2 

9.3 

-5.4 

14.4 

-0.7 

-

21.0 

-14.2 

19.3 

372.3 

14.6 

-3.1 

NA 

-79.5 

NA 

115.4 

16.8 

35.0 

-20.6 

-7.4 

26.8 

1996 Market 
Share (%) 

23.4 

18.2 

12.7 

9.5 

8.1 

6.0 

5.6 

4.1 

2.5 

2.5 

1.7 

1.5 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.8 

0.8 

0.8 

0.7 

0.5 

0.5 

0.5 

0.4 

0.4 

0.4 

0.4 

90.1 

7.8 

2.1 

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distrlbutor revenue not counted in total. 
Source: DatEquest (July 1997) 

CMEC-WW-MS-9703 ©1997Dataquest August 11,1997 
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Table A-22 
1996 Top 30 Mechanical Software Companies, Asia/Pacific, UNIX 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

EDS Unigraphics 

Dassault 

Structural Dynamics Research 
Corporation 

Computervision 

MacNeal-Schwendler 

Matra Datavision 

Delcam International 

Intergraph 

Sharp* 

Alias Research 

Gerber Systems 

Formtek 

Ansys 

MicroCADAM 

Straessle Informationssysteme 

Concentra 

ADRA Systems 

Mechanical Dynamics 

MARC 

Autodesk 

Altair Computing 

Hitachi Zosen Info Systems 

PAFEC 

MCS 

CIMLINC 

CSAR Corp. 

Auto-Trol 

CAD Centre 

All North American Companies 

All European Companies 

AU Asian Companies 

All Companies 

1994 

24.3 

0.1 

12.6 

8.1 

6.9 

2.7 

1.2 

2.6 

2.2 

1.5 

1.5 

-

1.1 

0.5 

0.9 

1.2 

1.1 

0.1 

0.5 

0.8 

-

1.0 

0.3 

0.3 
w 

0.4 

-

*-

• • -

0.1 

57.2 

6.3 

2.0 

65.5 

1995 

31.9 

8.1 

15.6 

10.2 

5.7 

9.8 

1.8 

6.0 

1.7 

2.0 

2.1 

1.7 

1.2 

0.5 

1.5 

1.6 

1.6 

0.3 

0.8 

0.8 

-

1.3 

0.4 

0.4 

-

0.6 

0.3 

0.2 

0.1 

0.1 

83.8 

10.8 

2.8 

97.4 

1996 

36.4 

25.6 

15.5 

12.9 

10.3 

9.7 

5.5 

4.0 

2.9 

2.1 

1.9 

1.7 

1.5 

1.4 

1.4 

1.4 

1.4 

1.2 

1.0 

0.8 

0.7 

0.7 

0.6 

0.4 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

113.1 

8.9 

2.3 

124.3 

1995-1996 
Growth (%) 

14.0 

216.7 

-0.4 

25.6 

80.4 

-1.6 

202.9 

-34.5 

6.8 

2.5 

-10.2 

-

21.0 

172.8 

-5.4 

-11.8 

-14.2 

372.3 

20.0 

-7.7 

NA 

-45.0 

45.4 

1.4 

NA 

-56.9 

-

53.2 

145.1 

95.1 

35.1 

-17.5 

-20-4 

27.6 

1996 Market 
Share (%) 

29.3 

20.6 

12.5 

10.4 

8.3 

7.8 

4-4 

3.2 

2.3 

1.7 

1.5 

1-4 

1.2 

1.2 

1.1 

1.1 

1.1 

1.0 

0.8 

0.6 

0.6 

0.6 

0.5 

0.3 

0.3 

0.2 

02 

0.2 

0.2 

0.2 

91.0 

7.2 

1.8 

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-23 
1996 Top 30 Mechanical Software Companies, Asia/Pacific, NT/Hybrid 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Nanie 

Parametric Technology 

Autodesk 

EDS Unigraphics 

Intergraph 

MicroCADAM 

Matra Datavision 

Bentley Systems 

MCS 

Structural Dynamics Research 
Corporation 

Vero International Software 

SolidWorks Corporation 

B.A. Intelligence Networks 

Ansys 

DP Technology 

Delcam International 

Mechanical Dynamics 

MacNeal-Schwendler 

IBM 

Spatial Technology 

MARC 

CAD Lab 

ISD Software 

SRAC 

Gibbs and Assoc. 

Research Engineers—Civilsoft 

Auto-Trol 

Altair Computing 

CIMLINC 

CGTech 

CoCreate 

All North .American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

0 

-

-: 

0.5 

0.1 

-

0.1 
< 'A ' 

-

-

-

-, 
T-

-

-

-

-

-

0.1 

-

-

-

•r 

-

' 

-

' 

-

0 

-

0.8 

0.2 

-

l.O 

1995 

1.5 

r: 

- • 

0.1 

0.2 

0.8 

0.3 

0.2 

0.4 

M 

-

0.1 

0.2 

0.1 

-

-

0 

. ^ • 

0.1 
. - • • 

... 

• • - -

. - . . • 

• - . • 

0 

-. 

-

-

0 

0 

3.4 

0.8 

-

4.1 

1996 

7.2 

3.8 

1.7 

0.7 

0.5 

0.5 

0.5 

0.4 

0.4 

0.4 

0.3 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

0 

0 

0 

• ^ • 

16.6 

1.1 

-

17.7 

1995-1996 
Growth (%) 

369.0 

NA 

N A 

953.7 

197.2 

-34.7 

47.1 

151.2 

0.8 

N A 

N A 

160.0 

2.5 

158.5 

N A 

N A 

298.9 

N A 

-45.4 

N A 

N A 

N A 

N A 

N A 

1298.0 

N A 

N A 

N A 

-88.3 

-100.0 

392.3 

47.0 

N A 

328.1 

1996 Market 
Share (%) 

40.7 

21.3 

9.7 

4.0 

3.1 

2.8 
2.7 

2.5 

2.4 

2.1 

1.8 

1.5 

1.4 

1.0 

0.8 

0-4 

0.4 

0.4 

0.4 

0-4 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

0 

0 

0 

-

93.6 

6-4 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAFVdistributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-24 
1996 Top 30 Mechanical Software Companies, Asia/Pacific, Personal Computer 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Autodesk 

MicroCADAM 

Design Automation 

Cimatron 

MCS 

Investronica SA 

CNC Software 

PAFEC 

Formtek 

Bentley Systems 

Computervision 

Just In Time Systems 

ADRA Systems 

Vero International Software 

B.A. Intelligence Networks 

MacNeal-Schwendler 

Surfware 

SRAC 

DP Technology 

Ansys 

Matra Datavision 

Research Engineers—Civilsoft 

Gibbs and Assoc. 

Ashlar 

Structural Dynamics Research 
Corporation 

CADWORKS 

Applicon 

Algor Interactive Systems 

RoboCAD Solutions 

Pathtrace Engineering Systems 

All North American Companies 

ALl European Companies 

ALl Asian Companies 

All Companies 

1994 

15.7 

1.6 

0.9 

0.8 

0.9 

3.8 

0.5 

^ 

0.2 

0.1 

0.1 

-

0.2 

0.2 

0.2 

-.. 

0.3 

0.1 

0.1 

0.3 

0.1 

0.1 

^ • 

~-

0.7 

0.1 

0 

0 

0 

0 

22.1 

5.8 

0.9 

28.8 

1995 

19.6 

2.1 

1.6 

1.4 

1.0 

3.9 

0.6 
.̂ -

0.2 

0.5 

0.5 

-

0.3 

0.3 

0.2 

0 

0.5 

-

0.2 

0J2 

0.2 

0.1 

-

0.1 

0.3 

0.1 

0 

0 

0 

0 

27.1 

6.1 

1.2 

34.4 

1996 

18.5 

2.6 

1.8 

1.7 

1.0 

0.8 

0.7 

0.6 

0.6 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

26.5 

4.0 

1.5 

32.1 

1995-1996 
Growth (%) 

-5.8 

24.1 

14.4 

19.9 

7.5 

-79.5 

16.8 

NA 

172.8 

-2.8 

-1.5 

NA 

17.5 

3.4 

14.5 

802.7 

-56.8 

NA 

13.8 

-5.4 

-31.9 

39.8 

NA 

4.2 

-72.1 

-43.9 

8.3 

33.1 

33.1 

198.3 

-2.1 

-34.0 

22.5 

-6.9 

1996 Market 
Share (%) 

57.6 

8.3 

5.5 

5.2 

3.3 

2.5 

2.1 

2.0 

1.9 

1.4 

1.4 

1.1 

1.1 

1.1 

0.9 

0.7 

0.7 

0.6 

0.6 

0.5 

0.4 

0.3 

0.3 

0.3 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

82.6 

12.6 

4.8 

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CI\llEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-25 
1996 Top Mechanical Software Companies, Asia/Pacific, Host/Proprietary 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

Company Name 

IBM 

Dassault 

MacNeal-Schwendler 

Mechanical Dynamics 

Ansys 

Altair Computing 

Framasoft 

Computational Mechanics 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

4.8 

1.7 

0.6 

0.2 

0.1 

-

--

0 

4.8 

0.1 

:-̂ -

4.9 

1995 

6.9 

3.1 

0.5 

0.2 

0.1 

-

0 

0 

6.4 

0 

-

6.4 

1996 

5.9 

1.8 

1.6 

0.1 

0.1 

0 

0 

-

6.6 

0 

-

6.6 

1995-1996 
Growth (%) 

-14.9 

-43.3 
211.1 

-28.8 

-29.8 

NA 

19.3 

-100.0 

2.7 

-95.0 

NA 

2.2 

1996 Market 
Share (%) 

89.2 

26.7 

24.9 

1.6 

0.8 

0.2 

0 

-

100.0 

0 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
'Company statistics contain VAR/distrlbutor revenue not counted In total. 
Source: Dataquest (July 1997) 
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Table A-26 
1996 Top 30 Mechanical Software Companies, Rest of World, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Autodesk 

Engineering Mechanics 

IBM 

Computervision 

Cimatron 

Intergraph 

Delcam International 

MicroCADAM 

MacNeal-Schwendler 

NOVASOFT Systems 

Matra Datavision 

Formtek 

MCS 

Investronica SA 

CNC Software 

Ansys 

Whessoe Computing Systems 

Straessle Informationssysteme 

Viagrafix 

DP Technology 

Baystate Technologies 

B.A. Intelligence Networks 

Computational Mechanics 

Tebis 

Bentley Systems 

Surfware 

SRAC 

ADRA Systems 

CGTech 

CAD Centre 

All North .American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

5.0 

-: 

10.6 

1.4 

2.8 

1.5 

1.1 

1.1 

-

0.4 

-

0.7 

- • 

0.5 

0.5 

1.0 

0.4 

-

0.2 

^ 
• * - . 

0.1 

0.1 

• ^ -

0 

0.1 

0.1 

0.2 

0.1 

0 

22.6 

5.4 

- • • 

28.0 

1995 

5.7 

4.5 

5.0 

3.0 

3.5 

4.9 

2.2 

1.3 

-

1.0 

0.9 

0.8 

0.1 

0.5 

0.5 

0.6 

0.5 

0.3 

0.2 

0.1 

0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

27.6 

8.5 

-

36.2 

1996 

5.3 

5.2 

5.2 

3.5 

3.4 

2.4 

2.2 

1.5 

1.2 

1.1 

0.9 

0.8 

0.7 

0.6 

0.5 

0.5 

0.5 

0.3 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

27.8 

8.1 

-

36.0 

1995-1996 
Growth (%) 

-7.0 

15.4 

3.5 

17.1 

-2.3 

-49.8 

1.1 

17.2 

NA 

15.6 

4.9 

9.1 

498.0 

4.0 

6.5 

-20.7 

6.0 

-14.2 

6.5 

15.3 

215.4 

14-4 

10.3 

12.3 

21.0 

13.7 

-24.9 

17.5 

8.0 

265.8 

0.6 

-4.4 

NA 

-0.5 

1996 Market 
Share (%) 

14.7 

14.6 

14.5 

9.7 

9.5 

6.8 

6.1 

4.2 

3-4 

3.1 

2.6 

2.3 

2.0 

1.6 

1.5 

1-4 

1.3 

0.8 

0.5 

0.5 

0-4 

0-4 

0-4 

0-4 

0-4 

0.3 

0.3 

0.3 

0.3 

0.3 

77A 

22.6 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distrlbutor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Table A-27 
1996 Top 30 Mechanical Software Companies, Rest of World, UNIX 
(Revenue in Millions of Dollars) 

Ranlc 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

IBM 

Engineering Mechanics 

Computervision 

Delcam International 

Intergraph 

MacNeal-Schwendler 

Matra Datavision 

Formtek 

NOVASOFT Systems 

MicroCADAM 

Ansys 

Cimatron 

Straessle Informationssysteme 

Autodesk 

MCS 

CAD Centre 

Computational Mechanics 

ADRA Systems 

CGTech 

Whessoe Computing Systems 

Tebis 

DP Technology 

First Cadcam Inc. 

SRAC 

Algor Interactive Systems 

B.A. Intelligence Networks 

Bentley Systems 

Siemens Nixdorf Informations­
systeme 

Mechanical Djmamics 

Structural Dynamics Research 
Corporation 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

8.9 

-

1.3 

1.1 

0.9 

-

-

0.5 

0.3 

0.5 

0.7 

0.4 

-

0.3 

.-

0 

0.1 

0.2 

0 

0 

=̂ 
-

0 

0 

0 

0.1 

• - -

0.4 

0.1 

0.1 

13.1 

2.0 

^ 

15.0 

1995 

4.1 

3.0 

2.8 

2.1 

4.7 

-

0.8 

0.5 

0.5 

0.5 

0.5 

0.6 

0.3 

0.3 

0 

0 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

0 

0 

0 

0.4 

0.1 

0 

16.4 

4.3 

-

20.6 

1996 

4.4 

3.6 

3.3 

2.1 

1.8 

0.9 

0.8 

0.6 

0.6 

0.5 

0.4 

0.3 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 
. • » 

-

— • 

15.4 

3.7 

• ~ -

19.0 

1995-1996 
Growth (%) 

6.6 

20.0 

17.1 

-0.2 

-61.4 

NA 

4.9 

9.1 

20.0 

-11.8 

-20.5 

-48.3 

-14.2 

-53.5 

133.3 

260.1 

20.0 

20.0 

2.5 

20.0 

14.4 

20.0 

23.0 

-29.3 

20.0 

20.0 

-24.3 

-100.0 

-100.0 

-100.0 

-6.0 

-14.3 

NA 

-7.7 

1996 Market 
Share (%) 

22.9 

18.9 

17.5 

10.9 

9.5 

4.8 

4.2 

3.0 

3.0 

2.4 

2.0 

1.6 

1.5 

0.8 

0.6 

0.5 

0.5 

0.4 

0.4 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.1 

0 

• ^ 

-

~ 

80.7 

19.3 

--

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 

CMEC-WW-MS-9703 ©1997 Dataquest August 11,1997 
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Table A-28 
1996 Top Mechanical Software Companies, Rest of World, NT/Hybrid 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Company Name 

Autodesk 

Intergraph 

MCS 

MicroCADAM 

NOVASOFT Systems 

Delcam International 

Matra Datavision 

Bentley Systems 

Ansys 

B.A. Intelligence Networks 

DP Technology 

Vero International Software 

CCTech 

SRAC 

Research Engineers—Civilsoft 

MacNeal-Schwendler 

Structural Dynamics Research 
Corporation 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

-

0.3 

-

0.1 

-

-

-

d 
-

-

-

-

0 

-

-

-

"̂  

0.4 

0.4 

-

0.8 

1995 

-

0.2 

-

0.1 

0.1 

-

0.1 

0 

0.1 

0 

0 

. T ^ 

-

0 
•J. 

- • 

0 

0.6 

0.1 
:-

0.7 

1996 

0.9 

0.6 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

0 

0 

~ 

2.2 

0.2 

-

2.4 

1995-1996 
Growth (%) 

N A 

296.7 

N A 

182.4 

30.0 

N A 

4.4 

56.1 

-14.8 

30.0 

30.0 

N A 

N A 

-75.4 

NA 

NA 

-100.0 

281.1 

142.4 

NA 

261.1 

1996 Market 
Share (%) 

36.2 

25.9 

7.7 

7.1 

5.2 

4.4 

4.2 

2.8 

2.5 

1.8 

1.5 

0.7 

0.2 

0.2 

0.1 

0.1 

• 

90.3 

9.7 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Table A-29 
1996 Top 30 Mechanical Software Companies, Rest of World, Personal Computer 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Autodesk 

Cimatron 

Engineering Mechanics 

MicroCADAM 

Investronica SA 

CNC Software 

MCS 

NOVASOFT Systems 

Whessoe Computing Systems 

Formtek 

Viagrafix 

Baystate Technologies 

Computervision 

Surfware 

Tebis 

B.A. Intelligence Networks 

DP Technology 

SRAC 

Bentley Systems 

Ziegler Informatics 

Superdraft 

Ansys 

Algor Interactive Systems 

MacNeal-Schwendler 

Engineered Software 

GRAPHSOFT 

Matra Datavision 

Research Engineers—Civilsoft 

Computational Mechanics 

CGTech 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

4.7 

1.9 

-

0.6 

0.5 

0.5 

-

0 

0.3 

0.2 

0.2 

-

0.1 

0.1 

-

0.1 

-

0 

0 

0 

0 

0.2 

0 

-̂ . 

^ 

0 

-̂  

0 

0 

0 

7.4 

3.0 

-

10.3 

1995 

5.3 

2.9 

1.5 

0.7 

0.5 

0.5 

0.1 

0.4 

0.3 

0.2 

0.2 

0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0.1 

0 

-

- • 

0 

0 

0 

0 

0 

9.9 

4.1 

-

14.0 

1996 

4.3 

3.1 

1.6 

0.9 

0.6 

0.5 

0.4 

0.4 

0.4 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9.3 

4.2 

-. 

13.5 

1995-1996 
Growth (%) 

-20.3 

7.1 

6.5 

24.1 

4.0 

6.5 

482.4 

6.5 

6.5 

9.1 

6.5 

215.4 

17.1 

13.7 

11.1 

6.5 

6.5 

-11.9 

3.1 

40.3 

6.5 

-21.4 

6.5 

NA 

NA 

3.5 

8.9 

39.8 

6.5 

4.0 

-6.1 

2.7 

NA 

-3.5 

1996 Market 
Share (%) 

31.6 

23.0 

12.2 

6.5 

4.2 

4.0 

3.2 

3.0 

2.8 

1.8 

1.3 

1.2 

1.1 

0.8 

0.7 

, 0.6 

0.6 

0.5 

0.5 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

69.0 

31.0 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Table A-30 
1996 Top Mechanical Software Companies, Rest of World, Host/Proprietary 
(Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

Company Name 

IBM 

MacNeal-Schwendler 

Whessoe Computing Systems 

Computational Mechanics 

Ansys 

Mechanical Dynamics 

First Cadcam Inc. 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

1.7 

^, 

0.1 

0 

0.1 

0 

-

1.7 

0.1 

• - • 

1.8 

1995 

0.9 

-

0.1 

0 

0 

0 

0 

0.8 

0.1 

-

0.9 

1996 

0.8 

0.3 

0 

0 

0 

-

^ 

1.0 

0.1 

-

1.0 

1995-1996 
Growth (%) 

-10.0 

N A 

-10.0 

-10.0 

-41.0 

-100.0 

-100.0 

19.7 

-10.0 

N A 

17.5 

1996 Market 
Share (%) 

81.3 

26.7 

4.7 

2.8 

1.4 

-

-

94.5 

5.5 

-

100.0 

NA = Not available 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAFVdistributor revenue not counted In total. 
Source: Dataquest (July 1997) 
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Table B-1 
1996 All Mechanical Software Companies, Worldwide, All Operating Systems 
(Revenue in Millions of Dollars) 

Company Name 

3D/Eye Inc. 

Access Corp. 

Adam Net 

Adina R&D 

ADRA Systems 

Algor Interactive Systems 

Alias Research 

Altair Computing 

Andor* 

Anilam Electronics 

Ansys 

Applicon 

Argo Graphics* 

ASCAD 

Ashlar 

Auto-Trol 

Autodesk 

B.A. Intelligence Networks 

Baystate Technologies 

BCT GMBH 

Bentley Systems 

Boothroyd Dewhurst 

C . Itoh Techno-Sdence* 

CAD Centre 

CAD EHstribution 

CAD Lab 

CADdy Spain 

Cadis Software 

CADIX 

Cadkey 

CADSI 

CADWORKS 

Catalpa groupe Missler 

Century Research Center 

CGTech 

Cimatron 

CIMLINC 

CIMTEK 

Cimtel 

1994 

-

0.8 

6.9 

8.0 

18.0 

6.8 

13.1 

5.7 

17.6 

4.1 

32.5 

19.3 

3.6 

12.1 

5.8 

4.4 

166.8 

2.6 

-

3.0 

3.9 

1.4 

34.6 

0.7 

3.8 

11.4 

1.3 

0.4 

4.2 

6.8 

2.1 

0.2 

1.1 

1.1 

6.0 

7.3 

4.8 

4.1 

0.8 

1995 

-

0.6 

7.5 

9.0 

19.0 

10.0 

17.3 

8.0 

15.9 

3.8 

32.6 

21.5 

3.8 

14.9 

5.7 

4.1 

189.6 

2.7 

1.3 

4.2 

12.2 

1.6 

30.8 

0.9 

5.8 

13.6 

1.4 

1.2 

4.7 

7.4 

3.1 

0.2 

1.5 

1.1 

10.0 

11.3 

5.8 

1.2 

1.0 

1996 

3.5 

0.5 

8.5 

10.3 

21.1 

10.5 

17.3 

12.0 

17.8 

4.1 

37.0 

21.8 

4.3 

16.5 

5.9 

4.2 

176.5 

3.3 

4.1 

7.2 

13.9 

1.6 

30.8 

1.6 

5.1 

13.0 

1.4 

3.3 

7.3 

-

3.2 

0.1 

1.3 

1.1 

10.4 

14.2 

5.9 

1.6 

1.0 

1995-1996 
Growth (%) 

N A 

-25.2 

13.8 

15.0 

11.2 

5.2 

• ^ 

50.2 

12.0 

5.8 

13.6 

1.3 

13.5 

10.9 

4.2 

3.3 

-6.9 

21.9 

217.1 

71.6 

14.2 

-0.6 

0 

78.8 

-13.1 

-4.7 

0 

175.0 

55.4 

-100.0 

4.8 

-44.4 

-12.5 

2.5 

4.0 

26.2 

0.6 

31.0 

-0.6 

1996 Market 
Share (%) 

0.1 

0 

0.3 

0.3 

0.6 

0.3 

0.5 

0.4 

0.5 

0.1 

1.1 

0.7 

0.1 

0.5 

0.2 

0.1 

5.3 

0.1 

0.1 

0.2 

0.4 

0 

0.9 

0 

0.2 

0.4 

0 

0.1 

0.2 

-

0.1 

0 

0 

0 

0.3 

0.4 

0.2 

0 

0 
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Table B-1 (Continued) 
1996 All Mechanical Software Companies, Worldwide, All Operating Systems 
(Revenue in Millions of Dollars) 

Company Name 

CMstat 

CNC Software 

CoCreate 

Computational Mechanics 

Computervision 

Concentra 

CONSENS 

Control Data 

CSAR Corp. 

Dassault 

Database Applications 

debis Systemhaus 

Delcam International 

Deneb Robotics 

Design Automation 

DP Technology 

EDS Unigraphics 

Eigner -i- Partner 

Engineered Software 

Engineering Computer Services* 

Engineering Mechanics 

ESI Group 

Exapt 

FHECOR* 

First Cadcam Inc. 

Formtek 

Framasoft 

Fujitsu 

Gerber Systems 

Gibbs and Assoc. 

GRAPHSOFT 

Graphtec Engineering 

Hakuto* 

Han Dataport 

Hitachi 

Hitachi Zosen Info Systems 

IBM 

ICEM Technologies 

IMSI 

1994 

0.7 

7.6 

74.5 

2.1 

148.2 

12.1 

-

- • 

1.2 

154.2 

0.5 

3.2 

11.6 

8.0 

7.0 

3.7 

140.5 

5.4 

0.6 

6.9 

8.1 

-

7.2 

0.5 

3.3 

17.4 

4.7 

83.7 

12.1 

1.9 

1.0 

7.9 

23.6 

7.1 

66.7 

34.5 

368.3 

10.9 

0.5 

199S 

0.7 

8.4 

79.0 

2.1 

149.0 

12.7 

0.6 

2.3 

3.4 

190.6 

0.5 

3.5 

16.7 

9.3 

11.6 

4.8 

155.5 

6.3 

0.6 

7.9 

7.6 

4.5 

5.7 

0.6 

3.7 

18.9 

4.7 

97.0 

13.1 

2.2 

1.5 

8.6 

29.8 

7.8 

70.9 

38.7 

494.5 

15.3 

0.4 

1996 

1.9 

8.7 

90.2 

2.1 

174.4 

19.6 

1.0 

2.8 

5.2 

228.6 

0.7 

4.0 

21.9 

8.4 

13.3 

6.0 

191.3 

7.0 

0.6 

-

8.6 

5.0 

2.6 

0.6 

3.8 

20.6 

3.9 

107.3 

14.9 

2.6 

1.5 

8.6 

34.0 

6.5 

79.9 

39.3 

579.7 

17.5 

0.4 

1995-1996 
Growth (%) 

160.0 

3.7 

14.2 

-3.2 

17.1 

54.2 

60.0 

21.7 

53.2 

19.9 

50.9 

13.5 

31.1 

-9.4 

14.4 

25.2 

23.0 

11.2 

2.3 

:>100.0 

13.1 

11.1 

-54.0 

0 

3.0 

8.9 

-17.1 

10.7 

14.0 

18.2 

3.5 

0.5 

14.0 

-17.4 

12.7 

1.4 

17.2 

14.7 

4.5 

1996 Market 
Share (%) 

0.1 

0.3 

2.7 

0.1 

5.2 

0.6 

0 

0.1 

0.2 

6.8 

0 

0.1 

0.7 

0.3 

0.4 

0.2 

5.7 

0.2 

0 

-

0.3 

0.1 

0.1 

0 

0.1 

0.6 

0.1 

3.2 

0.4 

0.1 

0 

0.3 

1.0 

0.2 

2.4 

1.2 

17.3 

0.5 

0 
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Table B-1 (Continued) 
1996 All Mechanical Software Companies, Worldwide, All Operating Systems 
(Revenue in Millions of Dollars) 

Company Name 

Info. Services International 
Dentsu* 

Intergraph 

Investronica SA 

ISD Software 

ISKA 

Just In Time Systems 

Kloeckner-Moeller 

Kozo Keikaku Engineering'* 

Kubota Computer 

Livermore Software Tech. 

MacNeal-Schwendler 

MARC 

Marubeni Hytech"* 

Matra Datavision 

MCS 

Mechanical Dynamics 

MicroCADAM 

Mitsubishi Electric* 

Mitsui Engineering 

Mutoh Industries* 

NEC 

Nihon Itek* 

Nihon Unisys 

NOVASOFT Systems 

Omron 

Pacific Numerix 

PAFEC 

Parametric Technology 

Pathtrace Engineering Systems 

PROCAD GmbH 

Radan Computational 

Research Engineers—Civilsoft 

Ricoh 

RoboCAD Solutions 

Seiko* 

Serbi 

Sescoi 

Sharp* 

1994 

66.0 

61.1 

10.6 

10.5 

0.9 

1.9 

1.9 

7.4 

8.3 

1.1 

90.8 

15.5 

18.3 

75.6 

13.0 

13.9 

91.7 

6.3 

12.9 

14.2 

61.7 

5.1 

48.1 

2.2 

5.2 

-

5.2 

209.8 

3.0 

3.5 

9.0 

0.4 

2.2 

2.3 

18.0 

5.0 

-

7.6 

1995 

85.2 

54.0 

11.1 

14.5 

1.1 

2.5 

1.7 

7.3 

8.9 

1.6 

114.0 

18.2 

19.9 

87.4 

13.6 

12.6 

129.2 

6.3 

14.0 

13.1 

72.9 

5.5 

52.8 

4.8 

7.8 

-

6.0 

321.2 

3.2 

5.8 

8.2 

0.6 

4.8 

1.9 

19.7 

5.9 

8.0 

10.4 

1996 

117.2 

27.1 

10.6 

22.7 

1.2 

2.4 

1.7 

8.4 

9.8 

1.5 

124.3 

19.5 

23.0 

91.8 

14.7 

15.5 

152.0 

6.7 

16.1 

17.0 

62.9 

6.4 

54.4 

3.9 

7.7 

0.3 

7.9 

495.0 

4.2 

6.5 

9.2 

0.9 

4.1 

1.6 

19.0 

5.6 

10.0 

9.4 

1995-1996 
Growth (%) 

37.6 

-49.8 

-3.8 

56.5 

11.7 

-3.3 

0.5 

15.0 

10.7 

-6.9 

9.0 

7.4 

15.3 

4.9 

7.7 

23.4 

17.7 

5.7 

15.2 

29.5 

-13.7 

15.3 

3.0 

-17.9 

-0.6 

NA 

32.9 

54.1 

29.2 

12.8 

12.9 

44.7 

-13.4 

-13.7 

-3.5 

-4.1 

25.0 

-10.2 

1996 Market 
Share (%) 

3.5 

0.8 

0.3 

0.7 

0 

0.1 

0.1 

0.3 

0.3 

0 

3.7 

0.6 

0.7 

2.7 

0.4 

0.5 

4.5 

0.2 

0.5 

0.5 

1.9 

0.2 

1.6 

0.1 

0.2 

0 

0.2 

14.8 

0.1 

0.2 

0.3 

0 

0.1 

0 

0.6 

0.2 

0.3 

0.3 
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Table B-1 (Continued) 
1996 All Mechanical Software Companies, Worldwide, All Operating Systems 
(Revenue in Millions of Dollars) 

Company Name 

Sherpa Corp. 

Siemens Nixdorf 
Informationssysteme 

Softdesk 
Softronics 

SolidWorks Corporation 

Spatial Technology 

SRAC 

Straessle Informationssysteme 

Structural Dynamics Research 
Corporation 

Sumisho Electronics* 

Superdraft 

Surfware 

Tebis 

Technodia* 

Tecnomatix Technology 

Tokyo Electron* 

Toshiba Engineering* 

Toshiba* 

Toyo Information Systems* 

Uchida Yoko 

Variation Systems Analysis 

Vero International Software 

Viagrafix 

Wacom 

Whessoe Computing Systems 

Wiechers Datentechnik 

Workgroup Tech. 

Yokogawa Digital Computer 

Ziegler Informatics 

Zuken-Redac 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

18.8 

24.7 

1.2 

1.9 

-

2.5 

3.4 

18.3 

115.4 

18.4 

1.4 

2.7 

5.7 

3.6 

13.0 

16.0 

11.1 

54.5 

7.6 

0.3 

2.4 

1.6 

5.5 

5.9 

5.3 

9.0 

3.0 

0.2 

5.0 

0.7 

1,720.6 

288.2 

428.4 

2/437.2 

1995 

20.6 

25.2 

0.9 

2.0 

-

3.9 

4.8 

16.4 

144.8 

18.8 

1.4 

5.0 

12.6 

3.9 

20.1 

17.4 

11.8 

66.7 

8.1 

1.4 

2.6 

2.1 

5.6 

6.0 

5.4 

8.4 

6.3 

0.2 

3.3 

0.5 

2,140.9 

342.0 

481.5 

2,964.4 

1996 

26.2 

-

^ 

1.0 

7.0 

3.7 

5.6 

14.1 

153.0 

21.6 

1.3 

5.4 

14.2 

4.5 

26.3 

20.0 

4.2 

62.5 

9.0 

2.2 

2.8 

4.5 

5.4 

8.4 

5.5 

9.2 

7.8 

0.2 

4.6 

• ^ 

2,500.8 

352.2 

491.5 

3,344.6 

1995-1996 
Growth (%) 

27.2 

-100.0 

-100.0 

-50.0 

NA 

-6.1 

16.6 

-14.2 

5.7 

14.5 

-6.7 

8.1 

12.3 

14.9 

31.1 

15.3 

-64.0 

-6.3 

10.7 

60.6 

8.2 

115.9 

-2.5 

39.6 

2.3 

9.4 

24.1 

-4.4 

40.3 

-100.0 

16.8 

3.0 

2.1 

12.8 

1996 Market 
Share (%) 

0.8 
- • 

- • 

0 

0.2 

0.1 

0.2 

0.4 

4.6 

0.6 

0 

0.2 

0.4 

0.1 

0.8 

0.6 

0.1 

1.9 

0.3 

0.1 

0.1 

0.1 

0.2 

0.3 

0.2 

0.3 

0.2 

0 

0.1 

- • • 

74.8 

10.5 

14.7 

loo.o 
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Table C-1 
1996 Top 30 Mechanical Software Companies, Total Vendor Market Share, Worldwide, 
All Operating Systems (Revenue in Millions of Dollars, Actual Units) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Sun Microsystems 

Hewlett-Packard 

Digital Equipment 

Parametric Technology 

Silicon Graphics 

Fujitsu 

EDS Unigraphics 

Structural Dynamics 
Research Corporation 

Computervision 

Dassault 

NEC 

Nihon Unisys 

Hitachi 

Autodesk 

MicroCADAM 

Info. Services 
International Dentsu* 

Matra Datavision 

Argo Graphics'* 

Intergraph 

MacNeal-Schwendler 

Sumisho Electronics* 

Toshiba* 

CoCreate 

Mitsubishi Electric* 

Hitachi Zosen Info Systems 

Hakuto* 

Technodia* 

Delcam International 

Mutoh Industries* 

other Companies 

All North American 
Companies 

All European Companies 

AU Asian Companies 

All Companies 

CPU 
Shipments 

64,322 

45,968 

44,882 

68,715 

-

23,606 

14,197 

7,432 

-̂  

-

-

16,275 

1,562 

4,915 

-

-

603 

1,992 

1,709 

1,975 

-

1,307 

4,848 

-

1,106 

7,684 

1,657 

335 

821 

1,428 

87,134 

199,900 

12,980 

64,496 

364,510 

Software 
Revenue 

579.7 

-

-

--

495.0 

-

107.3 

191.3 

153.0 

174.4 

228.6 

62.9 

54.4 

79.9 

176.5 

152.0 

117.2 

91.8 

4.3 

27.1 

124.3 

21.6 

62.5 

90.2 

6.7 

39.3 

34.0 

4.5 

21.9 

17.0 

-

2,500.8 

352.2 

491.5 

3,344.6 

CPU 
Revenue 

922.7 

933.9 

836.6 

712.9 

-

582.3 

208.2 

78.6 

-

-

--. 

112.9 

70.0 

83.0 

-

• - -

21.7 

28.9 

66.2 

43.2 

-

40.2 

65.1 

-

41.7 

30.0 

38.4 

23.9 

17.7 

20.1 

285.2 

3,189.1 

143.3 

950.9 

4,568.5 

Service 
Revenue 

376.1 

255.8 

205.0 

105.5 

1650 

64.7 

101.1 

35.1 

132.2 

101.1 

40.0 

260 

64.9 

18.2 

1 0 

8 0 

-

11.8 

^ • 

53.9 

9 0 

-

15.1 

340 

-

17.6 

2.9 

10.7 

14.8 

10.5 

7.3 

1,714.3 

148.7 

334.8 

2,205.1 

Total 
Distribution 

Revenue 

2033.3 

1,189.7 

1,041.6 

818.4 

660.0 

647.0 

416.6 

305.0 

285.3 

275.5 

268.6 

255.6 

206.8 

181.1 

177.5 

1600 

138.9 

138.7 

136.2 

133.9 

133.3 

129.2 

127.6 

124.3 

109.8 

953 

75.3 

72.3 

57.0 

56.6 

393.9 

7,580.8 

685.8 

1,915.4 

10,575.9 

1996 Market 
Share (%) 

19.2 

11.2 

9.8 

7.7 

6.2 

6.1 

3.9 

2.9 

2.7 

2.6 

2.5 

2.4 

20 

1.7 

1.7 

1.5 

1.3 

1 3 

1 3 

1 3 

1 3 

1.2 

1.2 

1.2 

10 

0.9 

0.7 

0.7 

0.5 

0.5 

3.7 

71.7 

6.5 

18.1 

100.0 

Note: Vendor data includes OEM revenue and shipments, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table C-2 
1996 Top 30 Mechanical Software Companies, Total Vendor Market Share, Worldwide, 
UNIX (Revenue in Millions of Dollars, Actual Units) 

Rank 

1 

2 

3 

4 

5 

6 

,7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

IBM 

Sun Microsystems 

Hewlett-Packard 

Silicon Graphics 

Parametric Technology 

Digital Equipment 

Fujitsu 

EDS Unigraphics 

Structural D3mannics 
Research Corporation 

Computervision 

Dassault 

Nihon Unisys 

Hitachi 

NEC 

Info. Services Interna­
tional Dentsu* 

Matra Datavision 

Sumisho Electronics* 

Intergraph 

MacNeal-Schwendler 

Mitsubishi Electric* 

Hitachi Zosen Info Systems 

CoCreate 

Toshiba* 

Technodia* 

Argo Graphics* 

Delcam International 

Mitsui Engineering 

C. Itoh Techno-Science* 

MicroCADAM 

ASCAD 

All North American 
Companies 

All European Companies 

All Asian Companies 

AU Companies 

CPU 
Shipments 

26,286 

45,968 

29,038 

23,606 

-

18,364 

6,091 

7,432 

- • 

-

-

1,558 

3,110 

3,766 

430 

1,732 

223 

1,281 

-

578 

7,684 

-

1,450 

335 

340 

821 

158 

764 

-

920 

112,324 

5,449 

31,177 

148,950 

Software 
Revenue 

509.1 
-: 

• ' 

.,. 

386.1 

-

72.7 

172.1 

145.7 

166.7 

201.1 

53.6 

66.1 

37.7 

111.3 

79.2 

16.4 

20.2 

91.8 

4.0 

39.3 

65.6 

42.5 

4.4 

2.1 

20.8 

15.5 

28.4 

45.6 

14.1 

1,826.0 

215.5 

370.5 

2,412.0 

CPU 
Revenue 

631.7 

933.9 

788.8 

582.3 

-

278.0 

160.0 

70.8 

-

- • 

•i 

69.5 

68.7 

50.3 

20.7 

25.1 

31.4 

33.6 

-

37.8 

30.0 

-

44.3 

23.9 

33.5 

16.8 

7.7 

13.7 

-

22.6 

2,570.9 

102.2 

708.7 

3,381.9 

Service 
Revenue 

281.6 

255.8 

196.6 

64.7 

128.7 

45.3 

68.8 

31.6 

125.9 

96.7 

35.2 

50.0 

150 

15.4 

-

10.4 

-

373 

6.9 

-: 

17.6 

28.8 

113 

10.7 

-

14.1 

20.8 

4.1 

2.4 

5.2 

1,4343 

107.6 

260.1 

1,802.0 

Total 
Distribution 

Revenue 

1,508.8 

1,189.7 

985.4 

6470 

514.8 

323.3 

301.5 

274.5 

271.6 

263.4 

236.4 

190.3 

149.8 

139.6 

1320 

120.1 

101.8 

99.1 

98.6 

96.7 

95.3 

94.4 

86.8 

72.2 

69.1 

54.2 

51.9 

48.9 

48.0 

47.1 

5,937.3 

444.7 

1,4510 

7,833.0 

1996 Market 
Share (%) 

193 

15.2 

12.6 

8 3 

6.6 

4.1 

3.8 

3.5 

3.5 

3.4 

30 

2.4 

1.9 

1.8 

17 

15 

13 

13 

1.3 

1.2 

1.2 

1.2 

1.1 

0.9 

0.9 

0 7 

0 7 

0.6 

0.6 

0.6 

75.8 

5.7 

18.5 

100.0 

Note: Vendor data includes OEM revenue and shipments, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table C-3 
1996 Top 30 Mechanical Software Companies, Total Vendor Market Share, Worldwide, 
NT/Hybrid (Revenue in Millions of Dollars, Actual Units) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Parametric Technology 

Digital Equipment 

Intergraph 

EDS Unigraphics 

Autodesk 

MicroCADAM 

ISO Software 

Mutoh Industries* 

Matra Datavision 

CAD Lab 

NEC 

Structural Dynamics 
Research Corporation 

Radan Computational 

Omron 

SolidWorks Corporation 

Bentley Systems 

Wacom 

CoCreate 

Ansys 

CAD Distribution 

Graphtec Engineering 

Hewlett-Packard 

Toshiba Engineering* 

MCS 

BCT GMBH 

Delcam International 

Spatial Technology 

DP Technology 

Vero International 
Software 

Mechanical Dynamics 

Other Companies 

AH North American 
Companies 

All European Companies 

All Asian Companies 

All Companies 

CPU 
Shipments 

-

4,155 

695 

^-

--

-

509 

461 

-

-

852 

-

186 

154 

-

^ • 

-

-

-

-

45 

422 

151 

-

28 

^ 

-
: - • 

- • 

1 

6,720 

5,272 

732 

1,663 

14,387 

Software 
Revenue 

108.9 

-

6.9 

19.1 

29.1 

18.2 

12.3 

4.7 

10.1 

5.2 

4.5 

6.1 

5.1 

5.8 

6.3 

6.8 

7.1 

5.6 

4.8 

4.8 

2.6 

-

2.5 

3.7 

2.5 

1.1 

1.3 

1.9 

2.3 

1.2 

-

228.2 

44.3 

22.2 

294.7 

CPU 
Revenue 

-

42.0 

9.5 

7.9 

-

-

1.5 

6.7 

3.2 

4.0 

4.5 

-

2.8 

2.8 

' 

-

-

-

-

-

1.9 

4.4 

1.7 

0.1 

0.8 

0.9 

-

0.1 

0.2 

0 

71.8 

64.2 

14.0 

17.7 

167.7 

Service 
Revenue 

363 

7.1 

16.6 

3.5 

0.2 

1.0 

1.2 

2.4 

13 

2.9 

1.3 

5 3 

1.6 

0 7 

2.7 

0.8 

0.5 

1.9 

1.3 

0.5 

0.2 

0.8 

0.8 

0.8 

0.4 

0.7 

1.4 

0.7 

0.2 

0.9 

-

84.1 

9.2 

5.8 

99.1 

Total 
Distribution 

Revenue 

145.2 

49.1 

34.8 

30.5 

29.3 

19.2 

16.7 

15.6 

153 

13.5 

12.2 

11.4 

9.9 

9 3 

9.0 

7.6 

7.5 

7.5 

6.1 

5.3 

5 3 

5.2 

5.1 

4.6 

3.8 

2.9 

2.7 

2.7 

2 7 

2.1 

71.8 

378.2 

71.8 

50.0 

571.8 

1996 Market 
Share (%) 

25.4 

8.6 

6.1 

5 3 

5.1 

3.4 

2.9 

2 7 

2.7 

2.4 

2.1 

2.0 

17 

1.6 

1.6 

1 3 

13 

1 3 

1.1 

0.9 

0.9 

0.9 

0.9 

0.8 

0 7 

0.5 

0.5 

0.5 

0.5 

0.4 

12.6 

66.1 

12.6 

8.7 

100.0 

Note: Vendor data Includes OEM revenue and shipments, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table C-4 
1996 Top 30 Mechanical Software Companies, Total Vendor Market Share, Worldwide, 
Personal Computer (Revenue in Millions of Dollars, Actual Units) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Coinpany Name 

IBM 

Autodesk 

NEC 

Digital Equipment 

Fujitsu 

MicroCADAM 

Argo Graphics* 

Hewlett-Packard 

Investronica SA 

Toshiba* 

Hakuto* 

Andor* 

Sumisho Electronics* 

Hitachi 

CoCreate 

Tebis 

Design Automation 

Cimatron 

Wiechers Datentechnik 

Mutoh Industries* 

Computervision 

MCS 

Formtek 

Mitsubishi Electric* 

CNC Software 

ADRA Systems 

Serbi 

Bentley Systems 

BCT GMBH 

Info. Services 
International Dentsu* 

Other Companies 

All North American 
Companies 

All European Companies 

All Asian Companies 

All Companies 

CPU 
Shipments 

37,472 

-

11,657 

42,856 

8,105 

-

1,368 

15,422 

3,903 

3,397 

1,176 

495 

1,083 

1,436 

-

194 

557 

-

265 

532 

-

44 

115 

517 

• - -

-

585 

• ^ 

252 

173 

80,247 

80,136 

6,747 

31,181 

198,312 

Software 
Revenue 

-

142.3 

20.8 

-

26.9 

88.2 

2.3 

-

10.6 

20.0 

13.4 

17.8 

5.1 

11.4 

190 

8.9 

13.3 

12.9 

9.2 

4 0 

7.7 

8.7 

6.2 

1.9 

8.7 

5.4 

5.6 

6.4 

4.7 

5.9 

"-

359.5 

90.2 

88.2 

537.9 

CPU 
Revenue 

155.9 

-

58.1 

98.7 

48.2 

-

32.7 

43.4 

10.6 

20.8 

15.4 

5.2 

8.8 

12.4 

-

2.6 

3.4 

T 

2.7 

5.9 

-

0.2 

0 

2.8 

-

-

1.7 

-

1.6 

1.1 

183.1 

265.6 

25.4 

219.0 

693.1 

Service 
Revenue 

-

0.8 

9.3 

3.6 

25.3 

4.6 

-

7.7 

7.9 

3.7 

1.2 

-

-

2.6 

3.4 

5.4 

0.3 

3.5 

2.4 

1.3 

4.4 

1.8 

3.7 

-

-

2.5 

-

0.8 

0.8 

-

-

47.7 

25.7 

45.5 

119.0 

Total 
Distribution 

Revenue 

155.9 

1430 

103.8 

102.3 

100.5 

92.8 

67.1 

510 

42.8 

40.8 

30.0 

27.7 

27.4 

26.4 

22.4 

18.5 

170 

16.5 

14.3 

13.5 

12.1 

10.9 

9.9 

8.7 

8.7 

7.8 

7.4 

7.2 

7 0 

6.9 

183.1 

6730 

158.4 

373.1 

1,387.6 

1996 Market 
Share (%) 

11.2 

10.3 

7.5 

7.4 

7.2 

6.7 

4.8 

3.7 

3.1 

2.9 

2.2 

2 0 

2.0 

1.9 

1.6 

1.3 

1.2 

1.2 

1 0 

10 

0.9 

0.8 

0.7 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.5 

13.2 

48.5 

11.4 

26.9 

100.0 

Note: Vendor data includes OEM revenue and shipments, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table C-5 
1996 Top Mechanical Software Companies, Total Vendor Market Share, Worldwide, 
Host/Proprietary (Revenue in Millions of Dollars, Actual Units) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Company Name 

IBM 

Digital Equipment 

Dassault 

MacNeal-Schwendler 

Nihon Unisys 

Fujitsu 

Hitachi 

Mitsubishi Electric* 

C. Itoh Techno-Science* 

Exapt 

Mechanical Dynamics 

Toyo Information Systems* 

Ansys 

debis Systemhaus 

Kubota Computer 

Century Research Center 

Altair Computing 

Access Corp. 

Whessoe Computing 
System.s 

Computational Mechanics 

Sherpa Corp. 

Framasoft 

CIMTEK 

Technodia* 

o ther Companies 

All North American 
Companies 

AU European Companies 

All Asian Companies 

All Companies 

CPU 
Shipments 

563 

3,340 

-

-

4 

-

369 

12 

77 

49 

0 

12 

.--

-

- • 

1 

- • 

-: 

-: 

- • 

- • 

-

3 

-

166 

2,167 

52 

475 

2,860 

Software 
Revenue 

69.6 

-

27.4 

27.3 

0.8 

77 

2.3 

0.9 

2.4 

1.3 

1 7 

0.6 

1.1 

0.2 

0.5 

0.2 

0.2 

0.2 

0.4 

0.4 

0.2 

0.2 

0.1 

0 

^ 

87.2 

2.2 

10.6 

100.1 

CPU 
Revenue 

135.1 

294.1 

-

-

0.5 

-

2.0 

1.1 

1.1 

0.9 

0 

0.7 

-

0.5 

-

0.1 

-

-

-

-

-

-

0.1 

-

30.3 

288.4 

1.5 

5.6 

325.8 

Service 
Revenue 

94.5 

49.6 

4.8 

2.0 

14.9 

7.0 

0.6 

• ~ -

0.3 

0.5 

1.2 

0.2 

0.3 

0.6 

0.2 

0.1 

0.3 

0.2 

• - " 

-^ 

0.1 

0.1 

0.1 

-

7.3 

148.2 

6.2 

23.3 

185.0 

Total 
Distribution 

Revenue 

367.6 

343.7 

32.2 

29.3 

16.5 

14.7 

4.9 

4.5 

4.2 

3 7 

2.9 

1.7 

1.4 

1.4 

0.7 

0.6 

0.6 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

0 

139.0 

592.2 

11.0 

41.3 

783.5 

1996 Market 
Share (%) 

46.9 

43.9 

4.1 

3.7 

2.1 

1.9 

0.6 

0.6 

0.5 

0.5 

0.4 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

0 

0 

17.7 

75.6 

1.4 

5.3 

100.0 

Note: Vendor data includes OEI\/l revenue and shipments, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Chapter 1 

Introduction 

About This Document 

Definitions 

This Market Statistics report contains Dataquest's detailed market share 
information on the mechanical GAD/DAM/GAE industry at the country 
level. This document is meant to supplement the worldwide mechanical 
GAD/GAM/GAE market share book by providing mechanical GAD/ 
GAM/GAE market share detail for Asia/Pacific countries. 

This section lists the definitions specific to this document. For other defini­
tions, please see the worldwide market statistics book. 

Asia/Pacific 
Includes Australia, Bangladesh, Brunei, Cambodia, China, Hong Kong, 
India, Indonesia, Korea, Laos, Malaysia, Maldives, Myanmar, Nepal, New 
Zealand, Pakistan, Philippines, Singapore, Sri Lanka, Taiwan, Thailand, 
and Vietnam 

Publishing Schedule 

A Final Note 

Dataquest publishes market share and forecasting at the country level 
once each year. Our delivery schedule is as follows: 

• Asia/Pacific country-level market share tables for 1996, based on data 
collection and analysis beginning in January 1997, are presented in this 
report. At this point, the market share database is frozen and will not be 
changed tmtil the end of 1997. 

• Forecast tables will be available electronically by September 5, and 
books will be shipped by September 26. These forecast tables will con­
tain country-level information for the Asia/Pacific region. 

Dataquest's policy is to continually update its market information for cur­
rent and past years with any new data received in order to arrive at the 
most accurate market representation possible. Our ongoing commitment 
is to maintain an accurate and complete model of the entire GAD/GAM/ 
CAE, AEG and GIS, and EDA worldwide markets, and we welcome your 
input. Please feel free to contact any member of the GAD/GAM/GAE, 
AEG and GIS, or EDA team if you have any questions or concerns. 

CMEC-AP-MS-9701 ©1997 Dataquest 



Chapter 2 

Market Statistics Tables 

Table A-1 
Top 30 Mechanical Software Companies, Worldwide, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 

2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 

13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 

Company Name 
IBM 

Parametric Technology 
Dassault 
EDS Unigraphics 
Autodesk 
Computervision 

Structural Dynamics Research Corporation 
MICROCADAM 
MacNeal-Schwendler 

Info. Services Int'l. Dentsu* 
Fujitsu 
Matra Datavision 

CoCreate 
Hitachi 

NEC 
Toshiba* 
Nihon Unisys 
Hitachi Zosen Info Systems 

ANSYS 
Hakuto* 
C. Itoh Techno-Science* 

Intergraph 
Tecnomatix Technology 
Sherpa Corporation 
Marubeni Hytech* 

ISD Software 
Delcam International 
Applicon 

Smnisho Electronics"^ 
Adra Systems 

All North American Companies 
All European Companies 
All Asian Companies 

All Companies 

1994 
368.3 
209.8 
154.2 

140.5 
166.8 
148.2 

115.4 
91.7 

90.8 
66.0 
83.7 

75.6 

74.5 
66.7 

61.7 

54.5 
48.1 
34.5 
32.5 

23.6 
34.6 

61.1 
13.0 
18.8 

18.3 
10.5 
11.6 

19.3 
18.4 

18.0 

1,720.6 
288.2 

428.4 

2,437.2 

1995 
494.5 
321.2 

190.6 
155.5 
189.6 
149.0 

144.8 
129.2 
114.0 
85.2 

97.0 
87.4 
79.0 
70.9 

72.9 
66.7 
52.8 
38.7 

32.6 

29.8 
30.8 

54.0 
20.1 
20.6 
19.9 

14.5 
16.7 

21.5 

18.8 
19.0 

2,140.9 
342.0 

481.5 

2,964.4 

1996 
579.7 

495.0 
228.6 

191.3 
176.5 

174.4 
153.0 

152.0 
124.3 
117.2 
107.3 

91.8 
90.2 
79.9 

62.9 
62.5 
54.4 

39.3 

37.0 
34.0 
30.8 
27.1 

26.3 
26.2 

23.0 
22.7 
21.9 

21.8 
21.6 
21.1 

2,500.8 
352.2 

491.5 

3,344.6 

1995-1996 
Growth (%) 

17.2 
54.1 
19.9 

23.0 
-6.9 
17.1 

5n 
17.7 

9.0 

37.6 
10.7 

4.9 
14.2 
12.7 

-13.7 

-6.3 
3.0 
1.4 

13.6 

14.0 
0 

-49.8 
31.1 
27.2 
15.3 

56.5 
31.1 

1.3 

14.5 
11.2 

16.8 
3.0 
2.1 

12.8 

1996 Market 
Share (%) 

17.3 
14.8 
6.8 
5.7 
5.3 

5.2 
4.6 

4.5 
3.7 

3.5 
3.2 
2.7 
2.7 
2.4 

1.9 

1.9 
1.6 
1.2 
1.1 

1.0 
0.9 
0.8 
0.8 
0.8 
0.7 

0.7 
0.7 

0.7 
0.6 
0.6 

74.8 
10.5 
14.7 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
"Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (July 1997) 
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Mechanical CAD/CAM/CAE Applications Asia/Pacific 

Table A-2 
Top 30 Mechanical Software Companies, Asia/Pacific, All Operating Systems 
(Revenue in Millions of Dollars) 

Ranlc 
1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 

15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Company Name 
IBM 

Parametric Technology 
Autodesk 
EDS Unigraphics 

Dassault 
Structural Dynamics Research Corporation 
Computervision 
MacNeal-Schwendler 

Matra Datavision 
MICROCADAM 

Delcam International 
Intergraph 
FORMTEK 

Sharp* 
Cimatron 

ANSYS 
Design Automation 

MCS 
Alias Research 
Gerber Systems 

Straessle Informationssysteme 
Adra Systems 
Concentra 

Bentley Systems 
Mechanical Dynamics 
Pafec 

Investronica SA 

MARC 
Vero International Software 
CNC Software 

All North American Companies 
All European Companies 
All Asian Companies 

All Companies 

1994 
29.0 

0.1 
16.7 
12.6 

10.8 

7.6 
2.8 
1.8 

2.6 
3.0 
2.3 

2.4 
0.7 

1.5 

1.1 
1.3 
0.9 

1.3 
-

1.1 

1.1 
0.7 
0.1 

0.3 
1.0 

-

3.8 
-

0.2 

0.5 

85.0 
12.3 

2.9 

100.2 

1995 
38.8 

9.6 

20.9 
15.6 

13.3 
6.5 

10.3 
2.4 

7.0 
3.9 

2.8 
21 

0.8 
2.1 

1.7 
1.9 

1.6 
1.8 
1.7 

1.2 

1.6 
1.1 

0.3 
0.8 

1.0 
-

3.9 
-. 

0.3 
0.6 

120.6 
17.8 
4.1 

142.4 

1996 
42.3 
32.9 

22.9 
17.2 

14.6 
10.9 
10.1 

7.5 
4.6 
4.6 

3.1 

2.8 
2.1 
1.9 

1.8 
1.8 
1.8 
1.8 
1.7 

1.5 
1.4 
1.4 

1.2 

1.0 
1.0 
1.0 
0.8 

0.8 
0.7 
0.7 

162.8 

14.1 
3.8 

180.7 

1995-1996 
Growth (%) 

9.1 
241.1 

10.0 
10.7 

9.6 
67.9 
-1.6 

212.1 

-34.4 
17.9 

7.8 
33.3 

172.8 
-10.2 

9.3 
-5.4 
14.4 
-0.7 

-

21.0 
-14.2 

19.3 
372.3 

14.6 
-3.1 
NA 

-79.5 
NA 

115.4 
16.8 

35.0 
-20.6 

-7.4 

26.8 

1996 Market 
Share (%) 

23.4 

18.2 
12.7 

9.5 

8.1 
6.0 
5.6 
4.1 

2.5 
2.5 
1.7 

1.5 
1.1 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

0.8 
0.8 
0.8 
0.7 

0.5 

0.5 
0.5 
0.4 
0.4 
0.4 

0.4 

90.1 

7.8 
2.1 

100.0 

NA = Not applicable 
Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted In total. 
Source: Dataquest (July 1997) 
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Market Statistics Tables 

Table A-3 
Top Mechanical Software Companies, China, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 
3 
4 
5 
6 . 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Company Name 
EDS Unigraphics 
IBM 
Parametric Technology 
Dassault 

Structural Dynamics Research Corporation 
Computervision 
MacNeal-Schwendler 
MICROCADAM 

Autodesk 
ANSYS 
Gerber Systems 
Cimatron 

Matra Datavision 
Intergraph 

Delcam International 
B.A. Intelligence Networks 
Mechanical Dynamics 
Investronica SA 

Spatial Technology 
Applicon 

CAD Centre 
Bentley Systems 
Pacific Numerix 

Engineered Software 

Other Companies 
All North American Companies 

All European Companies 
All Asian Companies 

All Companies 

1994 
2.3 
3.5 

-
1.5 
1.1 
0.4 
0.6 

0.5 
0.5 
0.4 
0.4 
0.2 

0.4 
0.2 

0.1 
0.1 
0.5 

--
0.1 

0.1 
0.1 

-
.r^ 

-: 

1.1 

9.8 
0.8 

' 

11.7 

1995 
4.9 
5.0 
0.8 
1.7 

0.8 
1.5 
0.8 
0.7 

0.6 
0.5 
0.4 

0.3 
0.5 
0.2 

0.2 
0.1 
0.1 

-
0.2 

0.1 

0.1 

-
-
•r 

1.1 

16.0 
1.0 

-

18.1 

1996 
6.5 
5.6 
4.2 

1.9 
1.6 

1.5 
1.2 

0.8 
0.7 
0.6 

0.5 
0.3 
0.3 
0.2 

0.2 
0.1 
0.1 

0.1 
0.1 
0.1 

0 
0 
0 

0 

0.6 
23.0 

1.0 

-
24.5 

1995-1996 
Growth (%) 

33.5 

11.6 
421.9 

12.2 
87.1 

-1.6 
48.6 
17.9 

15.1 
16.9 

38.3 

9.3 
-34.4 

33.3 
7.8 

78.8 

-3.1 

N A 
-45.4 

5.5 
-66.7 
N A 

N A 

N A 

-44.6 
43.4 

-7.2 
N A 

35.2 

1996 Market 
Share (%) 

26.7 

23.0 
17.0 

7.9 

6.5 
5.9 
5.1 
3.4 
2.7 

2.5 
2.2 

1.3 
1.2 

0.8 
0.7 
0.6 

0.6 
0.5 
0.3 

0.3 
0.1 
0.1 

0 

0 

2.5 
93.7 

3.9 

-

100.0 

NA = Not applicable 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table A-4 
Top Mechanical Software Companies, Hong Kong, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 

Company Name 
Parametric Technology 
IBM 
Computervision 

Structural Dynamics Research Corporation 
EDS Unigraphics 
Dassault 
Autodesk 

MICROCADAM 

Pafec 
Investronica SA 

Intergraph 

Vero International Software 
Matra Datavision 
Gerber Systems 
Cimatron 

Just In Time Systems 

CNC Software 
CIMLINC 
Bentley Systems 

Gibbs and Associates 
MacNeal-Schwendler 
MCS 

Other Companies 

All North American Companies 
All European Companies 

All Asian Conrpanies 

All Companies 

1994 
-

2.3 

0.5 
1.2 

0.3 
• - • 

0.7 
0.5 

:-

-

0.4 

0.2 
0.4 

0.2 
0.1 

-
0.1 

-

-
-

0.6 
0.3 

0.9 
6.7 

0.8 

-

8.4 

1995 
1.4 

3.1 
1.7 

1.0 

0.8 
1.1 

0.8 
0.7 

-
T 

0.3 

0.1 
0.5 
0.2 

0.1 

-
0.1 
0.1 

-
-

0.7 
0.3 

0.7 

10.8 
0.7 

-

12.2 

1996 
4.2 

3.0 
1.7 
1.7 

1.2 
1.1 

0.9 
0.8 
0.7 

0.6 
0.5 
0.3 
0.3 

0.3 
0.1 
0.1 

0.1 
0.1 

0 

0 
-
-

0.4 

14.0 
2.2 

-

16.5 

1995-1996 
Growth (%) 

203.4 

-1.0 
-1.6 
73.2 

52.5 
-0.5 
15.6 
17.9 

N A 

N A 

33.3 
115.4 
-34.4 

11.1 
9.3 

NA 
8.7 
8.1 

N A 

N A 

-100.0 
-100.0 

-49.7 

29.9 
202.4 

N A 

35.1 

1996 Market 
Share (%) 

25.7 

18.5 

10.3 
10.1 
7.4 

6.4 
5.7 

5.0 
4.4 
3.9 
2.7 

1.9 
1.9 
1.7 

0.7 

0.6 
0.6 
0.4 
0.3 

0.2 
-

- • 

2.3 
84.7 

13.0 

-

100.0 

NA = Not applicable 
Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Market Statistics Tables 

Table A-5 
Top 30 Mechanical Software Companies, Korea, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 

Company Nanie 
IBM 

Parametric Technology 
Autodesk 
MacNeal-Schwendler 

Structural Dynamics Research Corporation 
Dassault 
FORMTEK 

Computervision 
Delcam International 
Adra Systems 
Straessle Inf ormationssysteme 

MICROCADAM 
MCS 

ANSYS 
Matra Datavision 
Altair Computing 

EDS Unigraphics 
Intergraph 

Concentra 
Mechanical Dynamics 

Bentley Systems 
CIMLINC 
Cimatron 

Gerber Systems 
Vero International Software 
Applicon 

Pafec 
CAD Lab 
CNC Software 

Just In Time Systems 

Other Companies 
All North American Companies 

All European Companies 
All Asian Companies 

All Companies 

1994 
5.4 

-
4.3 

T-

1.8 

in 
- • 

0.5 
0.7 
0.6 

0.9 
0.5 

- • • 

0.4 

0.4 

^ • 

0.6 
0.4 
0.1 
0.5 

-: 
- • 

0.1 

0.1 
• . . . - . 

0.1 
^ 

• . -

0.1 
• - • 

3.1 

14.5 
2.5 
0.1 

20.2 

1995 
8.5 
2.2 

5.1 
-

1.9 
2.9 

< - • 

1.7 

1.5 
0.9 

1.1 
0.7 
0.4 

0.5 
0.9 

" 
3.2 

0.3 
0.1 
0.3 

-
0.2 
0.2 

0.2 

0.1 
0.1 

-
-

0.1 
-

3.3 
25.5 
3.8 
0.1 

32.8 

1996 
9.6 
8.1 

5.3 
3.7 

3.4 
3.3 
2.1 
1.7 

1.6 
1.1 

1.0 
0.8 
0.7 
0.6 

0.6 
0.6 
0.5 
0.5 
0.4 

0.4 
0.2 
0.2 

0.2 
0.2 
0.2 

0.1 
0.1 
0.1 
0.1 

0.1 

1.0 

38.8 
4.1 

-

43.9 

1995-1996 
Growth (%) 

12.6 

266.5 
4.1 

N A 

81.9 
13.1 
N A 

-1.6 

7.8 
16.1 

-14.2 

17.9 
65.5 
12.7 

-34.4 
N A 

-85.6 
33.3 

228.3 
45.3 

N A 
8.1 

9.3 
16.7 

115.4 
5.5 

N A 

N A 

14.3 
N A 

-69.3 
52.0 

6.2 
-100.0 

33.7 

1996 Marlcet 
Share (%) 

21.9 
18.3 
12.1 

8.5 

in 
7.6 
4.7 

3.9 
3.7 
2.5 
2.2 

1.9 
1.7 
1.4 
1.4 
1.4 

1.0 
1.0 
0.9 

0.9 

0.6 
0.5 

0.5 
0.5 
0.4 
0.3 

0.3 
0.3 
0.2 
0.2 

2.3 
88.4 

9.2. 

-

100.0 

NA = Not applicable 
Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table A-6 
Top IVIechanical Software Companies, Singapore, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

Company Name 
Parametric Technology 
IBM 

EDS Unigraphics 

Structural D5mamics Research Corporation 

Dassault 
MICROCADAM 
Autodesk 

Computervision 
Concentra 

B.A. Intelligence Networks 
Vero International Software 

Delcam International 
Intergraph 

Cimatron 

Just In Time Systems 
CNC Software 
DP Technology 
CAD Centre 

Bentley Systems 

Gibbs and Associates 
Applicon 
ISD Software 

Pacific Numerix 

ANSYS 

Other Companies 

All North American Companies 
All European Companies 
All Asian Companies 

All Companies 

1994 
-

1.9 

2.8 
1.6 

-

0.5 
0.5 
0.2 

0.1 
0.2 

0 
0.6 
0.1 

0.1 

-
0.1 

0 
-

-. 
^ 

0 
- • 

•̂. 

0.1 

1.2 

7.8 
1.1 

-

10.1 

1995 
1.3 
2.6 

1.5 

1.3 
0.9 
0.7 
0.6 
0.7 

0.1 
0.2 

0.1 
0.2 

0.1 

0.1 
-

0.1 

0.1 
0 

-
- • 

0 
-: 
-

0.1 

0.6 

9.1 
0.4 

-

10.0 

1996 
3.1 

2.5 
2.4 
2.0 

0.9 
0.8 
0.7 

0.7 
0.4 
0.2 

0.2 
0.2 

0.2 
0.1 

0.1 
0.1 
0.1 

0 
0 
0 
0 
0 
0 
-

0.3 
12.9 

0.6 

-

13.9 

1995-1996 
Growth (%) 

135.0 
-1.0 
62.7 

49.6 

-0.5 
17.9 
13.5 

-1.6 
228.3 
43.6 

115.4 

7.8 
33.3 

9.3 
NA 
8.7 

37.1 

265.8 
NA 

NA 

5.5 
NA 

N A 

-100.0 

-38.8 
41.8 

65.3 
N A 

38.2 

1996 Market 
Share (%) 

22.1 

18.3 
17.6 

14.3 

6.3 
6.0 
5.3 

5.3 
3.0 
1.7 

1.3 

1.3 
1.1 

0.8 
0.7 
0.7 

0.5 
0.2 
0.2 
0.2 

0.2 
0.1 

0.1 
• ^ 

2.4 

93.2 
4.4 

-
100.0 

NA = Not applicable 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table A-7 
Top Mechanical Software Companies, Taiwan, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 

Conipany Name 
Parametric Technology 
Autodesk 

IBM 
Structural Dynamics Research Corporation 

Dassault 
EDS Unigraphics 
MacNeal-Schwendler 

Computervision 

MCS 
Cimatron 

MICROCADAM 
Delcam International 
Gerber Systems 
Hitachi Zosen Info Systems 

Intergraph 
ANSYS 

DP Technology 
B.A. Intelligence Networks 
Bentley Systems 

Straessle Informationssysteme 
CNC Software 
Spatial Technology 
Livermore Software Laboratories 

Vero International Software 
Ricoh 
ISD Software 
CAD Centre 

Diehl Graphsoft Inc. 

Other Companies 
All North American Companies 
All European Companies 

All Asian Companies 

All Companies 

1994 
-

3.6 

3.1 
1.9 
1.5 
0.6 

-

0.3 
1.0 
0.6 

0.5 
0.4 
0.3 

0.3 
0.3 
0.3 

0.1 
0.2 

-
0.2 
0.2 
0.1 

0 
-
-
-
-

^ 

3.5 
12.1 

1.5 

0.3 

17.5 

1995 
2.0 
4.5 

4.5 
1.5 
1.5 
1.0 

-
1.2 

1.0 
0.9 
0.7 

0.5 
0.4 
0.4 

0.3 
0.4 
0.2 
0.2 

-̂  
0.2 
0.2 
0.2 

0.1 
0 
-
-

-
0 

4.0 
17.6 

1.8 
0.4 

23.7 

1996 
5.2 
4.8 

4.5 
2.2 

1.6 
1.5 
1.2 
1.2 

1.0 
1.0 

0.8 
0.5 
0.5 
0.4 
0.4 

0.3 
0.3 
0.2 
0.2 

0.2 
0.2 
0.1 

0.1 
0 
0 
0 
0 

-

4.0 
23.9 

1.8 
0.4 

30.1 

1995-1996 
Growth (%) 

160.7 
5.9 

1.5 
52.0 

2.0 
52.0 
N A 

-1.6 
-0.7 
9.3 

17.9 

7.8 
12.2 

1.4 

33.3 
-28.3 
38.5 

45.1 
N A 

-14.2 

9.8 
-45.4 
-27.1 

115.4 

N A 
N A 

NA 
-100.0 

0.5 

35.9 
1.7 

3.5 

26.8 

1996 Market 
Share (%) 

17.4 

15.9 

15.1 
7.4 

5.2 
5.1 
4.1 

4.0 
3-4 
3.2 
2.7 

1.8 
1.6 
1.3 
1.2 

1.0 
0.8 
0.8 
0.7 

0.6 
0.6 
0.3 

0.2 
0.1 

0.1 
0.1 
0.1 

-

13.4 
79.3 
6.0 

1.3 

100.0 

NA = Not applicable 
Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Table A-8 
Top 30 IVIechanical Software Companies, Rest of Asia/Pacific, All Operating Systems 
(Revenue in Millions of Dollars) 

Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 

30 

Company Name 
IBM 
Autodesk 

Parametric Technology 
Dassault 

EDS Unigraphics 
Matra Datavision 
Computervision 

MacNeal-Schwendler 
Intergraph 
Delcam International 

MICROCADAM 

Mechanical Dynamics 
Bentley Systems 
Concentra 

ANSYS 
Adra Systems 
CNC Software 

Straessle Informationssysteme 
Research Engineers—Civilsoft 
Cimatron 

CAD Centre 
Just In Time Systems 
DP Technology 
Algor Interactive Systems 

Pafec 

Gibbs and Associates 
RoboCAD Solutions 

Diehl Graphsoft Inc. 
FORMTEK 

Pathtrace Systems Inc. 

Other Companies 
All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 
12.9 
7.1 

-
-

6.1 

0.5 
0.9 
0.6 

1.0 
0.4 

0.3 
-

-
-

0.2 
0.1 
0.2 

-
0.1 
0.1 

-
-
0 
0 
-

• - • 

0 

-
0.7 

0 

2.6 
28.7 

1.1 

-

32.3 

1995 
15.1 

9.2 
1.9 

5.2 
4.2 
5.1 
3.4 
0.8 
0.9 
0.5 
0.4 

0.6 

-
^ 

0.3 
0.2 

0.2 
0.2 
0.1 

0.1 
-

-
0.1 
0.1 

-
-
0 

0 
0.8 

0 

3.5 
36.0 

6.0 
-

45.5 

1996 
17.0 
10.5 

8.1 
5.9 

5.0 
3.4 
3.3 
1.2 
1.2 
0.5 

0.4 
0.4 
0.4 

0.4 

0.3 
0.3 
0.2 
0.2 
0.1 

0.1 

0.1 
0.1 

0.1 

0.1 
0.1 
0.1 

0 
0 
-

-

1.2 
46.1 

4.5 
-

51.8 

1995-1996 
Grov f̂th (%) 

12.3 
14.1 

319.1 
12.9 
20.9 

-34.4 

-1.6 
51.2 

33.3 
7.8 

17.9 

-27.3 
NA 

N A 

-7.2 
35.2 

33.1 
-14.2 
56.7 

9.3 

N A 

N A 

67.8 
34.3 

N A 

N A 

33.1 
24.2 

-100.0 
-100.0 

-65.7 

28.1 
-24.8 

N A 

13.9 

1996 Marltet 
Share (%) 

32.8 
20.3 
15.7 

11.3 
9.7 

6.5 
6.4 
2.4 

2.2 
1.0 

0.8 

0.8 
0.8 
0.7 

0.6 
0.5 
0.4 
0.4 
0.2 

0.2 

0.2 
0.2 

0.2 

0.2 
0.1 
0.1 
0.1 

0.1 
-
-

2.4 
89.0 

8.7 
-

100.0 

NA = Not applicable 
Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
Source: Dataquest (July 1997) 
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Introduction 
Dataquest's CAD/CAM/CAE and GIS forecast is based upon market 
share software revenue gathered primarily during the first quarter of 1997. 
Dataquest's software forecast for all CAD/CAM/CAE and GIS applica­
tions includes: 

• Three-year historical software and hardware revenue by region and 
operating system 

• Five-year forecast of software, hardware, and service revenue by region 
and operating system 

• Three-year history and five-year forecast of hardware shipments and 
installed base data 

Although Dataquest does not forecast currency exchange rates, forecasts 
are made with the best information available. The exchange rate is calcu­
lated as the simple arithmetic mean of the 12 average monthly rates for 
each country. For the purpose of this forecast, Dataquest assumes the 
March 1997 exchange rate will remain stable in the future (see Tables 1 
and 2). 

Dataquest's 1996 Market Share document (published as CAEC-WW-MS-
9701, CEDA-WW-MS-9701, and CMEC-WW-MS-9701) was pubUshed and 
sent to clients in March. 

The market share data for 1996 is being verified and updated, and it will 
be available in July as a Market Share Update document. Country-level, 
industry, and subapplication data will be available at that time. 

Dataquest will also perform an updated forecast that will be expanded to 
include country-level information, additional metrics, and in-depth analy­
sis. This forecast update will be available in September. 

Worldwide Forecast Assumptions 
The following sections describe the main forces driving the C A D / C A M / 
CAE and GIS worldwide software forecast. 

All Applications 
As CAD/CAM/CAE/GIS becomes more of a replacement market, market 
leaders would appear to have the upper hand; the cost of switching is 
high. However, software that lets users get a better product to market 
faster and software that helps eUminate business risks will always be in 
demand—regardless of market share. Thus, there is always an opportu-
ruty for new vendors in technical markets. 

The primary trend in design software function is toward operating at a 
higher level of abstraction. In all applications, Dataquest has seen an 
evolution of focus from "electronic paper" to component modeling, and 
now to systems modeling with the eventual goal being to fully simulate, 
evaluate, redesign, and test the design inside the computer prior to 
manufacture. At the same time, increased computing power is allowing 

CMEC-WW-MS-9702 ©1997 Dataquest 



Mechanical CAD/CAM/CAE Worldwide 

Table 1 
CADlCAMlCAE and GIS Revenue Growth Comparison 
(U.S. Dollars versus Local Currency for Both Europe and Japan) 

Europe (U.S.$ Million) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

ECU/U.S.$ Exchange Rate* 

Europe (ECU Million) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

Japan (U.S. $ MiUion) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

Japan/U.S.$ Exchange Rate* 

Japan (Yen Million) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

North America (U.S.$ MiUion) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

Worldwide (U.S.$ Million) 

Software Revenue 

Hardware Revenue 

Service Revenue 

Total Factory Revenue 

1995 

2,079.76 

2,865.71 

1,332.51 

6,271.98 

0.77 

1,601.41 

2,206.60 

1,026.03 

4,829.43 

1,626.87 

2,768.44 

1,245.70 

5,640.61 

93.90 

152,762.86 

259,956.74 

116,970.90 

529,652.93 

2,140.11 

2,791.37 

1,452.15 

6,382.03 

6,312.67 

9,091.97 

4,333.32 

19,729.96 

1996 

2,260.94 

2,889.03 

1,479.91 

6,622.56 

0.80 

1,808.75 

2,311.22 

1,183.93 

5,298.05 

1,826.57 

2,887.25 

1,413.26 

6,126.54 

108.81 

198,749.18 

314,161.14 

153,776.53 

666,629.01 

2,498.04 

3,009.14 

1,765.08 

7,270.15 

7,134.39 

9,504.22 

5,028.29 

21,657.07 

Forecast 
2001 

3,592.97 

3,656.60 

2,188.73 

9,438.30 

0.87 

3,125.89 

3,181.24 

1,904.20 

8,211.32 

3,168.19 

3,799.36 

2,368.03 

9,335.58 

122.70 

388,736.40 

466,182.05 

290,556.81 

1,145,475.25 

4,854.01 

4,668.89 

3,274.58 

12,797.48 

12,968.10 

13,469.54 

8,688.42 

35,126.06 

Growth (%) 
1995-1996 

8.7 

0.8 

11.1 

5.6 

3.9 

12.9 

4.7 

15.4 

9.7 

12.3 

4.3 

13.5 

8.6 

15.9 

30.1 

20.9 

31.5 

25.9 

16.7 

7.8 

21.5 

13.9 

13.0 

4.5 

16.0 

9.8 

CAGR (%) 
1996-2001 

9.7 

4.8 

8.1 

7.3 

1.7 

11.6 

6.6 

10.0 

9.2 

11.6 

5.6 

10.9 

8.8 

2.4 

14.4 

8.2 

13.6 

11.4 

14.2 

9.2 

13.2 

12.0 

12.7 

7.2 

11.6 

10.2 

•Assuming a stable currency, the 2001 exchange rate is March 1997 exchange rate. 
Source: Dataquest (April 1997) 
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the nature of design to evolve; it now includes constituencies among man­
ufacturing and product support, as well as from users, themselves. Thus, 
the engineering process is being expanded to include input from a 
broader base. 

At the same time, the nature of design data itself is expanding because of a 
focus on geometry to include multiple data types—making the challenge 
of system modeling even more complex. Also, the World Wide Web holds 
the potential to expand the nature of collaborative design by harnessing 
the joint power of anticipated increases in both computing power and 
communications bandwidth. Thus, there is little limit to the problems that 
design or GIS software can taclde. The primary challenge will continue to 
be developing robust, leading-edge software ahead of competitors. During 
the forecast period, Dataquest anticipates sigruficant, but not revolution­
ary, advances in the ability of the existing programmer pool to produce 
new software. 

Mechanical Forecast Assumptions 
The following factors will promote expansion of the mechanical CAD/ 
CAM/CAE market. 

Renewed Investment in IVIeclianicai CAD Technology 
Over the past two years, Dataquest has seen renewed investment in 
mechanical CAD/CAM/CAE technology among the major aerospace and 
automotive companies, particularly in North America and Europe. Now 
that these companies have completed their investment cycles, Dataquest 
expects to see corresponding investment by their supplier bases as a key 
driver of the market going forward. Further, many of these major compa­
nies who reinvested in base CAD technology will be looking to further 
invest in design automation. The industry should see add-on, niche appli­
cations pushing the market toward higher growth over the forecast 
period. 

New Software, New Platforms, and New Users 
Despite the fact that it is still a UNIX-based world, there is a very strong 
interest in NT-based mecharucal design solutions. Vendors spent 1995 and 
1996 making solutions available on the NT platform, and finally, designers 
and engineers have a number of packages to choose from. The prospects 
of lower-cost software on lower-cost platforms have sparked renewed 
interest in CAD technology among designers who have not been purchas­
ing CAD systems in recent years. 

Untapped Users Eager for Technology 
While CAD investment in Europe and North America will begin to slow 
down over the forecast period, the Asia/Pacific region is just beginning to 
take off, fueled by CAD investments from local and national governments 
(such as Indonesia's IPTN) and multinational companies. As manufactur­
ing continues to move offshore into the Asia/Pacific region, Dataquest 
expects to see an increased level of CAD sophistication among users. Sim­
ilarly, mechanical CAD/CAM/CAE growth in Japan is expected to 
undergo major reinvestment over the forecast period. The UNIX platform 
dominates the mechanical sector in Japan today, and the Japanese 
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mechanical market still places a heavy emphasis on 2-D design rather than 
solid modeling. Dataquest expects to see a movement of many Japanese 
CAD users from 2-D and proprietary systems to 3-D commercial systems 
over the forecast period. 

The following trends will slow growth in the mechanical CAD/CAM/ 
CAE market. 

CAD Investments Are Cyclical 
The major aerospace and automotive companies, particularly in Europe, 
have been significant drivers of the double-digit mechanical CAD/CAM/ 
CAE growth over the last two years. However, these companies have now 
completed their investment cycles in CAD technology for the next four to 
six years. Investment in CAD by these companies will slow significantly 
until the next investment cycle begins, bringing down the overall market 
growth. 

Meeting User Needs beyond Design 
For the mecharucal CAD/CAM/CAE market to show the high growth 
that it has of recent years, designers need applications that do more than 
just design. Design needs to become more tightly integrated with manu­
facturing and analysis, and beyond that, the whole process of bringing a 
product to market cannot continue to live in isolation within the engineer­
ing walls. Vendors are beginning to address this issue today, but it will 
take some time before users as well as vendors determine exactly what is 
needed and how it can work within the business processes of a company. 

AEC Forecast Assumptions 
The following factors will contribute to the long-term expansion of the 
AEC CAD hidustry. 

CAD Is Becoming a Business Requirement 
Large design firms are growing at the expense of smaller firms, and these 
large-end users increasingly require their employees and supphers to 
adopt automation tools in the design and construction process. Smaller 
design firms must increasingly buy CAD systems or risk being dropped 
from consideration as a partner. 

AEC Market Penetration 
A significant pool of untapped users stiU exists, and the relatively low 
market penetration of AEC CAD systems should allow steady worldwide 
growth during the next five years, despite constant volatility in the 
demand for the buildings and infrastructure to be designed. 

New Features in AEC CAD Products Are Achievable 
Better, lower-cost visuahzation tools will be in increasing demand as sales 
and communication tools. Data and database functions are growing in 
importance in AEC design, creating opporturuties to sell users significant 
new functionality. Some vendors will create products that foster commu­
nications in the entire design, construction, and maintenance process— 
products that will increase the payoff in CAD investments. 
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The following trends will inhibit growth in AEC. 

Design Is Only Part of the Problem 
AEC's one-design/one-build structure means CAD provides fewer eco­
nomic benefits to these users than does the one-design/build-many struc­
ture of manufacturing. Construction, which is essentially a prototype 
build, is fraught with uncertainties and delays that are not well-addressed 
by AEC systems today. Design tools can only thrive in the AEC structure 
when they address more of the entire business problem. Cooperation and 
commitment to the problem from multiple vendors will allow Dataquest 
to increase the forecast growth rate further. 

Downturn in Germany 
The German construction industry, which has been the driving force 
behind the high growth in AEC of recent years, has come to an abrupt halt. 
Although there are spots in Europe that are investing in AEC solutions, 
Germany plays such a dominant role that it will drag down the overall 
European growth for AEC. 

GIS/MappIng Forecast Assumptions 

The following sections identify those factors that will promote grow^th in 
the worldwide GIS market. 

Impact of Windows NT 
Intergraph's move to Windows NT at the expense of UNIX will quickly 
make PC-based operating systems the dominant revenue stream in North 
America. In the long term, the GIS UNIX market is highly subject to ero­
sion by Windows NT because of its appeal of better integration of GIS and 
Windows-based productivity tools—an appealing prospect to many GIS 
users. 

Abundant Supply of Prospective Buyers 
Penetration is still moderately low among core users. Bread-and-butter 
prospects in government and utihties are charged with maintaining infor­
mation on land and assets in perpetuity. Many of these prospective buyers 
are still using paper maps, or have only entry-level systems in terms of 
value dehvered. 

New Technologies 
Faster, cheaper computers will be continually leveraged to support new 
software products. Widespread computer industry developments in open, 
distributed systems supporting high-speed networking will make it possi­
ble for GIS technology to broadly expand the user base. Lower-cost, 
higher-resolution satellite imagery holds the potential to drive another 
explosion in GIS market growth among users who cannot afford aerial 
photography. Advances in aerial photography, global positioning systems, 
and laser range finders are making it possible to create GISs that are signif­
icantly cheaper, more accurate, and more complete than existing paper 
maps, giving experienced users some compelling reasons to reinvest. Por­
table and pen-based computers are bringing GIS to new users in field 
operations. Finally, database companies themselves are gaining a better 
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understanding of spatial analysis, a key factor in spreading the use of GIS 
systems over a broader area. 

GIS has attained a certain indispensability, particularly among federal 
users and utilities. As a result, users are beginning to expect to share the 
data that resides in their various GIS systems. Within three years, 
Dataquest expects data to be readily exchangeable across different sys­
tems. At that point, shareable data will help drive market growth. 

Long-term expansion of the GIS market will be constrained by the follow­
ing factors. 

High Cost of Entry Remains a Barrier 
There will remain an uncertain, but certainly high, cost of creating a 
working GIS system in traditional environments. No magic will emerge to 
create a low-cost, meaningful data set for mainstream customers in gov­
ernment and utilities. Data conversion will remain costly because the sig-
ruficant cost of correcting prior errors and omissions on paper maps is 
inevitably bundled into the cost of "conversion." 

Price Pressures Inliibit Growth 
Price pressure will hold down total GIS revenue. Innovation is the only 
way to maintain prices in any software industry, and GIS vendors will 
struggle in their attempt to create compelling new applications and 
improved investment payoff for customers. 

Electronic Design Automation Forecast Assumptions 
The EDA industry continued its strong software growth in 1996, coming in 
at 19.8 percent over 1995. This year will see the end of the first design cycle 
after the semiconductor downturn. This may be indicated by a slow quar­
ter, but will soon recover and result in another 20 percent growth for 1997. 
Dataquest continues to expect a slowdown after the second design cycle is 
completed in early 1999. 

Electronic CAE 
CAE came in even stronger than expected, driving CAE growth to 
23.5 percent in 1996. This was driven by both North America and Japan. 
What the industry is seeing in North America is the beginning of the re-
engineering of the upper mainstream users as they get ready for system 
level integration (SLI). Recently, Japan has been written off as a nation of 
manufacturers rather than designers; but this is completely undeserved. 
The designing progress Japan has made in the last 18 months is nothing 
short of remarkable. But anyone with a history in this business has grown 
to expect that of Japan. Both regional tiends will continue in 1997. 

In Europe, the economic situation will play a big role. The growth in inde­
pendent electronic design centers is a significant driver. A lot of these are 
starting up in Europe with a secondary goal of selUng intellectual prop­
erty. The telecommunications market will continue to push EDA sales, 
especially in the mobile communications and switching and transmission 
sectors. Networking, automotive, and consumer markets (especially digi­
tal set-top boxes) are fast-growing areas. Most of these need mixed-signal 
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solutions, as well as DSP and RF design efforts. Dataquest anticipates 
significant growth in those EDA sectors that support these applications 
and technologies. 

IC Layout 
This was the unpleasant surprise. North America came in at 17.3 percent 
growth—12 percent below expectations. Japan, although Dataquest didn't 
expect much, came in at 3.6 percent growth, almost 14 percent below 
expectations. Dataquest expects this to be a one-year-only phenomenon— 
the semiconductor industry has already started its recovery. 

PCB Design 
The PCB design market came in almost exactly on target at 8.4 percent 
growth. NT is continuing its penetration of this market, and Dataquest 
expects the market to continue to grow at a 10.1 percent five-year com­
pound annual growth rate. 

Table 3 shows the revenue history and forecast of all applications, while 
Table 4 shows the revenue growth history and forecast of all applications. 

Forecast Methodology 

Fundamental to the way Dataquest conducts its research is the underlyhig 
philosophy that the best data and analyses come from a well-balanced 
program. This program includes the following: 

• Balance between primary and secondary collection techniques 

• Balance between supply-side and demand-side analysis 

• Balance between focused, industry-specific research and coordinated, 
"big-picture" analysis aided by integration of data from the more than 
25 separate high-technology industries Dataquest covers 

• Balance between the perspectives of experienced industry professionals 
and rigorous, disciplined techniques of seasoned market researchers 

Dataquest also analyzes trends in the macro environment, which can have 
major influences on both supply-side and demand-side forecasting. In 
addition to demographics, analysts look at gross national product (GNP) 
growth, interest rate fluctuation, business expectations, and capital spend­
ing plans. In the geopolitical arena, the group looks at trade issues, politi­
cal stability or lack thereof, tariffs, nontariff barriers, and such factors as 
the effect on Europe of the events of 1996. 

Figure 1 shows the CAD/CAM/CAE and GIS forecasting model. The 
overall forecasting process uses a combination of techniques such as time 
series and technological modeling. Market estimates and forecasts are 
derived using the following research techniques: 

• Segment forecasting—Individual forecasts are derived for each applica­
tion segment tracked by the CAD/CAM/CAE and GIS group. Specifi­
cally, each application, segmented by region and platform, is forecast 
and rolled up. In this way, each application segment incorporates its 
own set of unique assumptions. 
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Table 3 
CAD/CAM/CAE/GIS Software Revenue History and Forecast (Millions of U.S. Dollars) 

Worldwide, All Operating Systems 

Worldwide by Operating System 
UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems by Region 

North America 

Europe 
Japan 

Asia/Pacific 

Rest of World 

1994 
5,296 

3,713 

118 

1,270 

194 

1,855 

1,691 

1,398 

265 

87 

1995 
6,313 

4,277 

352 

1,502 

182 

2,140 

2,080 
1,627 

356 

110 

1996 
7,134 

4,815 

624 

1,531 

165 

2,498 

2,261 

1,827 

432 

117 

1997 
8,071 

5,302 

1,080 

1,567 

122 

2,889 

2,455 

2,061 

537 

130 

1998 
9,180 

5,803 

1,645 

1,645 

87 

3,321 

2,713 

2,334 

667 

145 

1999 
10,098 

6,168 

2,143 

1,730 

56 

3,667 

2,964 

2,522 

786 

158 

2000 
11,397 

6,608 

2,941 

1,812 

36 

4,216 

3,247 

2,812 

946 

177 

2001 

12,968 

7,105 

3,946 

1,893 

24 

4,854 

3,593 

3,168 

1,155 

198 

CAGR (%) 
1996-2001 

12.7 

8.1 

44.6 

4.3 

-31.8 

14.2 

9.7 

11.6 

21.7 

11.2 

Source: Dataquest (April 1997) 

Table 4 
Year-to-Year CAD/CAM/CAE/GIS Software Revenue Growth Rate History and Forecast (Percent) 

Worldwide, All Operating Systems 

Worldwide by Operating System 

UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

Ml Operating Systems by Region 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of World 

1995 

19.2 

I 

15.2 

199.0 

18.2 

-6.3 

15.4 

23.0 
16.4 

34.3 

26.8 

1996 

13.0 

12.6 

77.1 

1.9 

-9.7 

16.7 
8.7 

12.3 

21.5 

5.9 

1997 

13.1 

10.1 

73.1 

2.3 

-25.7 

15.7 

8.6 

12.8 

24.3 

11.3 

1998 

13.7 

9.4 

52.3 

5.0 

-29.0 

15.0 

10.5 

13.3 

24.1 

12.0 

1999 

10.0 

6.3 
303 

5.2 

-34.9 

10.4 
9.3 

8.1 

18.0 

9.2 

2000 

12.9 

7.1 

37.2 

4.7 

-35.8 

15.0 

9.5 
11.5 

20.3 

11.5 

2001 

13.8 

7.5 
34.2 

4.5 

-33.0 

15.1 
10.7 

12.7 

22.1 

11.9 
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Source: Dataquest (April 1997) 
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Figure 1 
CAD lCAM/CAE and G IS Forecasting Model 

UserlDemand-Slde Data 

• Projected Budget Growth and Allocations 
• Business and System Requirements 
• Purchasing Procedures 
• Criteria for Selection 
• Regular Application End-User Surveys 

VendorlSupply-Slde Data 

• Product Shipment Projections 
• Factory Revenue 
• Strategic Alliances 
• Marketing Strategies 

sM^msimSMvji v. -. 

Marltet Sizing 
and 

Market Projections 

Technology Assessments 

• Technology Developments 
• standards Development 
• Price/Performance Development 

Environmental Analysis 

• Economic Forecasts 
• Industry/Competitive Climate 

t 

S73d9E 

Source: Dataquest (April 1997) 

Demand-based analysis—Market growth is tracked and forecast in 
terms of the present and anticipated demand of current and future 
users. This requires the development of a total available market model 
and a satisfied available market figure to assess the levels of penetration 
accurately. Dataquest analysts also factor in the acceptance or ability for 
users to consume new technology. 

Capacity-based analysis—This method involves identifying future ship­
ment volume constraints. These constraints, or "ceilings," can be the 
result of component availabihty, manufacturing capacity, or distribution 
capacity. In any case, capacity limitations are capable of keeping ship­
ments below the demand level. 

Changes to the Forecast Database 
Dataquest's forecasting model will be undergoing changes over the course 
of this year. The first set of changes are reflected here in the mechanical 
CAD/CAM/CAE, AEC, and GIS market forecasts. Witiun the forecasting 
model, there are numerous assumption changes that better reflect the real­
ity in the changing GAD/GAM/GAE/AEG and GIS worlds. These 
changes include updating the hardware retirement model and altering 
the average selling prices (ASPs) for software, service, and hardware. 
Dataquest will continue to refine these assumptions over the next five 
months, at which time Dataquest will publish its forecast update. At the 
same time, Dataquest will implement assumption changes to the elec-
tionic design automation market forecast. 
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Mechanical CAD/CAM/CAE Preliminary Forecast 11 

Segmentation Definitions 

Operating Systems 
The following defines the operating systems: 

• UNIX—Includes all UNIX variants and older workstation operating 
systems 

• Host—Includes mirdcomputer and mainframe operating systems in 
which external workstations' functions are dependent on a host 
computer 

• Windows NT—A Microsoft operating system 

• PC—Includes DOS, Windows, Windows 95, OS/2, and Apple operating 
systems 

Line Items 
Line item definitions are as follows: 

• Average selling price (ASP)—The average price of a product, inclusive 
of any discounts 

• CPU revenue—The portion of revenue derived from a system sale that 
is related to the value of the CPU 

• CPU shipment—The number of CPUs delivered 

• CPU installed base—The total number of CPUs in active, day-to-day 
use 

• Unit shipment—The number of products delivered (that is, seats) 

• Seats—The number of possible simultaneous users 

• Installed seats—The total number of seats in active, day-to-day use 

• Hardware revenue—The sum of the revenue from the hardware system 
components: CPU revenue, terminal revenue, and peripherals revenue 

• Peripherals revenue—The value of all the peripherals from turnkey sale 
(typically input and output devices) 

• Terminal revenue—Revenue derived from the sale of tenninals used to 
graphically create, analyze, or manipulate designs; applicable only to 
the host systems 

• Software revenue—Revenue derived from the sale of application soft­
ware 

• Service revenue—Revenue derived from the service and support of 
CAD/CAM/CAE or GIS systems; subcategorized as software service 
and hardware service 

• Total factory revenue—The amount of money received for goods 
measured in U.S. dollars; the sum of hardware, software, and service 
revenue 
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Table A-1 
CADlCAMlCAElGIS Software History and Forecast—Top-Level Mechanical Forecast, Worldwide, All Operating Systems 

Software Revenue ($M) 

Worldwide, All Operating Systems 

Worldwide Revenue by Operating System 

UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems Revenue by Region 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of World 

Year-to-Year Software Revenue Growth Rate (%) 

Worldwide, All Operating Systems 

Worldwide Growth by Operating System 

UNIX 

Windows NT 

Personal Computer 

Host/Proprietary 

All Operating Systems Growth by Region 

North America 

Europe 

Japan 
Asia/Pacific 

Rest of World 

1994 

2A39 

1,798 

41 

468 

131 

735 

833 

747 

94 

30 

-

-

-

-

-

-

-

-

-

-

1995 

2,964 

2,174 

115 

559 

117 

827 

1,072 

894 

132 

39 

21.5 

20.9 

176.7 

19.3 

-10.5 

12.6 

28.7 

19.6 

40.3 

30.7 

1996 

3,431 

2,457 

274 

600 

99 

977 

1,220 

1,017 

174 

43 

15.7 

13.0 

139.3 

7.5 

-15.1 

18.0 

13.9 

13.8 

32.0 

8.5 

1997 

3,875 

2,688 

494 

620 

73 

1,098 

1,359 

1,150 

221 

47 

12.9 

9.4 

79.9 

3.3 

-26.6 

12.4 

11.4 

13.1 

27.1 

10.1 

1998 

4,321 

2,890 

729 

647 

56 

1,219 

1,512 

1,268 

270 

52 

11.5 

7.5 

47.6 

4.3 

-23.4 

11.1 

11.2 

10.3 

22.2 

10.4 

1999 

4,749 

3,079 

963 

671 

37 

1,346 

1,660 

1,362 

326 

55 

9.9 

6.5 

32.2 

3.6 

-33.9 

104 

9.8 

7.4 

206 

6.0 

2000 

5,169 

3,236 

1,214 

694 

25 

1,476 

1,816 

1,441 

375 

60 

8.8 

5.1 

26.1 

3.4 

-31.6 

9.7 

9.4 

5.8 

15.1 

9.7 

2001 

5,657 

3,396 

1,526 

716 

18 

1,615 

2,027 

1,526 

424 

65 

9.4 

5.0 

25.7 

3.3 

-29.4 

9.4 

11.6 

5.9 

12.8 

8.4 

CAGR (%) 
1996-2001 

10.5 

6.7 

41.0 

3.6 

-29.1 

10.6 

10.7 

8.5 

19.5 

8.9 

-

-

-

-

-

-

-

-

-

-

CO 
CD 
• ^ 

Source: Dataquest (April 1997) 
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Table B-1 
CAD/CAM/CAElGIS Software History and Forecast—Detail Mechanical Forecast, Worldwide, All Operating Systems 

Hardware ShipjEftent Data 

Shipments 

CPUs 

Seats 

Yea r-to-Year Iirti3!ease (%) 

i^ ta l led Base 

CPUs 

Seats 

Year-to-Year kiiSc^ise (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

I'ptal Hardware Revenue 

Year-to-Year Increase (%) 

•Software Revenue 

Year-to-Year Increase:(7o) 

Software Service Revenue 

Hardware Service Revenue 

'fetal Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

294,034 

305,048 

7 

822,123 

886,593 

11 

3,481 

203 

286 

3,970 

12 

2,439 

9 

940 

704 

1,645 

14 

8,054 

11 

1995 

341,152 

350,216 

15 

933,154 

987,668 

11 

3,952 

154 

342 

4,443 

12 

2,964 

22 

1,109 

880 

1,987 

21 

9,386 

17 

1996 

372,270 

381,331 

9 

1,044,073 

1,091,201 

10 

4,346 

136 

353 

4,698 

6 

3,431 

16 

1,263 

1,042 

2,296 

16 

10,415 

11 

1997 

395,800 

404,900 

6 

1,145,000 

1,187,500 

9 

4,619 

133 

354 

5,106 

9 

3,875 

13 

1,418 

1,109 

2,527 

10 

11,509 

11 

1998 

425,700 

431,800 

7 

1,247,600 

1,284,100 

8 

4,871 

96 

349 

5,316 

4 

4,321 

12 

1,564 

1,196 

2,760 

9 

12,397 

8 

1999 

450,900 

456,500 

6 

1,356,100 

1,387,600 

8 

5,112 

63 

337 

5,513 

4 

4,749 

10 

1,703 

1,278 

2,981 

8 

13,243 

7 

2000 

479,100 

483,100 

6 

1,468,700 

1,494,900 

8 

5,384 

41 

327 

5,751 

4 

5,169 

9 

1,833 

1,372 

3,206 

8 

14,126 

7 

2001 

508,200 

511,300 

6 

1,583,200 

1,604,600 

7 

5,660 

27 

316 

6,003 

4 

5,657 

9 

1,979 

1,472 

3,451 

8 

15,110 

7 

CAGR (%) 
1996-2001 

6 

6 

-

9 

8 

-

5 

-28 

-2 

5 

-

11 

-

9 

7 

8 

-

8 

-

o > 
o 
?5 
> 

o > 

CD 
CO 
-~J 

Source: Dataquest (April 1997) 
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Table B-2 
CAD/CAM/CAE/GIS Software History and Forecast—Detail Mechanical Forecast, Worldwide, UNIX 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year lacaĉ jiiaie (%) 

Installed Base 

CPUs 

Seats 

Year-to-YearlndrI^fese (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Total Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service Revenue 

Hardware Service Revenue 

Total Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

109,001 

109,001 

16 

319,835 

319,835 

19 

2A48 

-

217 

2,665 

16 

1,798 

15 

773 

557 

1,330 

16 

5,793 

16 

1995 

124,650 

124,650 

14 

374,137 

374,137 

17 

2,897 

-

259 

3,152 

18 

2,174 

21 

912 

741 

1,652 

24 

6,971 

20 

1996 

132,634 

132,634 

6 

422,795 

422,795 

13 

3,075 

-

259 

3,330 

6 

2,457 

13 

1,015 

875 

1,889 

14 

7,667 

10 

1997 

138,800 

138,800 

5 

463,900 

463,900 

10 

3,242 

-

256 

3,498 

5 

2,688 

9 

1,117 

940 

2,058 

9 

8,244 

8 

1998 

144,200 

144,200 

4 

503,300 

503,300 

8 

3,390 

-

248 

3,638 

4 

2,890 

8 

1,203 

1,017 

2,220 

8 

8,748 

6 

1999 

149,500 

149,500 

4 

550,300 

550,300 

9 

3,526 

-

238 

3,764 

3 

3,079 

7 

1,286 

1,093 

2,379 

7 

9,222 

5 

2000 

155,100 

155,100 

4 

601,000 

601,000 

9 

3,657 

-

225 

3,882 

3 

3,236 

5 

1,352 

1,170 

2,522 

6 

9,639 

5 

2001 

160,600 

160,600 

4 

651,300 

651,300 

8 

3,766 

-
212 

3,978 

2 

3,396 

5 

1,418 

1,243 

2,661 

6 

10,035 

4 

CAGR (%) 
1996-2001 

4 

4 

-

9 

9 

-

4 

NA 

-4 

4 

-

7 

-

7 

7 

7 

-

6 

-

CD 
CO 
-v l 

NA = Not applicable 
Source: Dataquest (April 1997) 
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Table B-3 
CADlCAMlCAElGIS Software History and Forecast—Detail Mechanical Forecast, Worldwide, NTlHybrid 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year I i t d ^ i ^ (%) 

"Bistalled Base 

CPUs 

Seats 

Year-to-Year In^ise^ (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

TDatal Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service Revenue 

Hardware Service Revenue 

Total Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

2,262 

2,262 

3,053 

2,327 

2,327 

3,143 

28 

-

4 

33 

3,883 

41 

2,715 

15 

11 

26 

15,512 

100 

3,974 

1995 

5,940 

5,940 

163 

8,019 

8,019 

245 

69 

-

6 

74 

128 

115 

177 

31 

9 

40 

52 

228 

128 

1996 

14,435 

14,435 

143 

21,160 

21,160 

164 

165 

-

9 

174 

134 

274 

139 

70 

28 

98 

147 

546 

139 

1997 

24,600 

24,600 

71 

41,900 

41,900 

98 

300 

-

14 

314 

81 

494 

80 

127 

44 

171 

75 

979 

79 

1998 

34,000 

34,000 

38 

66,800 

66,800 

60 

425 

-

19 

444 

42 

729 

48 

189 

67 

256 

50 

1,429 

46 

1999 

42,200 

42,200 

24 

92,500 

92,500 

38 

541 

-

22 

563 

27 

963 

32 

255 

91 

346 

35 

1,872 

31 

2000 

51,100 

51,100 

21 

118,300 

118,300 

28 

682 

-

.26 
709 

26 

1,214 

26 

325 

121 

446 

29 

2,369 

27 

2001 

61,600 

61,600 

21 

145,600 

145,600 

23 

839 

-

30 

870 

23 

1,526 

26 

411 

155 

566 

27 

2,962 

25 

CAGR (%) 
1996-2001 

34 

34 

-

47 

47 

-

38 

N A 

29 

38 

-

41 

-

43 

41 

42 

-

40 

-

o 
3> 
o 
o 
> • 

o 
> 

a 
CD 
O 
a> 

CO 
CO 
•SI 

NA = Not applicable 
Source: Dataquest (April 1997) 
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Table B-4 
CADlCAM/CAE/GIS Software History and Forecast—Detail Mechanical Forecast, Worldwide, Personal Computer 

Hardware Shipment Difa 

Shipments 

CPUs 

Seats 

Year-to-Year iBdIaaiaflse (%) 

Mstalled Base 

CPUs 

Seats 

Year-to-Year Eneie^e (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Total Hardware Revenue 

Year-to-Year Inaease (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service Revenue 

Hardware Service Revenue 

Total Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

179,134 

179,137 

3 

480,224 

480,224 

10 

611 

-

46 

658 

18 

468 

5 

68 

30 

98 

1 

1,224 

12 

1995 

207,827 

208,010 

16 

534,078 

534,078 

11 

710 

-

48 

756 

15 

559 

19 

82 

34 

116 

18 

1,430 

17 

1996 

222,415 

222,554 

7 

585,350 

585,350 

10 

781 

-

48 

828 

9 

600 

7 

91 

38 

130 

11 

1,555 

9 

1997 

231,700 

231,700 

4 

628,000 

628,000 

7 

832 

-

51 

883 

7 

620 

3 

92 

42 

134 

3 

1,637 

5 

1998 

245,700 

245,700 

6 

668,100 

668,100 

6 

883 

-

54 

937 

6 

647 

4 

97 

44 

142 

6 

1,726 

5 

1999 

259,200 

259,200 

5 

706,900 

706,900 

6 

934 

-

58 

992 

6 

671 

4 

102 

47 

149 

5 

1,811 

5 

2000 

272,800 

272,800 

5 

745,300 

745,300 

5 

974 

-

61 

1,035 

4 

694 

3 

105 

49 

154 

4 

1,882 

4 

2001 

285,900 

285,900 

5 

783,800 

783,800 

5 

1,009 

-

63 

1,072 

4 

716 

3 

108 

51 

159 

3 

1,947 

3 

CAGR (%) 
1996-2001 

5 

5 

-

6 

6 

-

5 

N A 

6 

5 

-

4 

-

3 

6 

4 

-

5 

-

CD 
to 

NA = Not applicable 
Source: Dataquest (April 1997) 
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Table B-5 
CADlCAMlCAE/GIS Software History and Forecast—Detail Mechanical Forecast, Worldwide, Host/Proprietary 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-lo-Year Irt(9S^e (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year itojbf̂ a^e (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Total Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service Revenue 

Hardware Service Revenue 

Total Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

3,637 

14,649 

-12 

19,737 

84,208 

-12 

393 

203 

18 

615 

-13 

131 

-45 

84 

106 

191 

0 

936 

-18 

1995 

2,735 

11,616 

-21 

16,919 

71,433 

-15 

277 

154 

30 

460 

-25 

117 

-11 

83 

96 

180 

-6 

757 

-19 

1996 

2,786 

11,707 

1 

14,768 

61,896 

-13 

325 

136 

37 

367 

-20 

99 

-15 

88 

100 

180 

0 

646 

-15 

1997 

700 

9,700 

-17 

11,200 

53,800 

-13 

245 

133 

33 

411 

12 

73 

-27 

82 

83 

165 

-9 

649 

0 

1998 

1,800 

7,900 

-19 

9,300 

45,900 

-15 

173 

96 

27 

296 

-28 

56 

-23 

75 

67 

142 

-14 

494 

-24 

1999 

100 

5,700 

-28 

6,500 

37,900 

-17 

111 

63 

20 

194 

-34 

37 

-34 

61 

47 

108 

-24 

339 

-31 

2000 

100 

4,100 

-28 

4,100 

30,200 

-20 

71 

41 

14 

126 

-35 

25 

-32 

52 

32 

84 

-22 

235 

-31 

2001 

lOO 

3,200 

-22 

2,400 

23,800 

-21 

45 

27 

10 

82 

-35 

18 

-29 

42 

24 

65 

-22 

166 

-30 

CAGR (%) 
1996-2001 

-51 

-23 

-

-30 

-17 

-

-33 

-28 

-23 

-26 

-

-29 

-

-14 

-25 

-18 

-

-24 

-

o > 
a 
c5 
> 

o > 

O) 

CD 
O 
CU 

CD 
CD 
•VI 

Source: Dalaquest (April 1997) 
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Table B-6 
CAD/CAM/CAEyCIS Software History and Forecast—Detail Mechanical Forecast, North America, All Operating Systems 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year Inctesa^e (%) 

Installed Base 

CPUs 

Seats 
Year-to-Year IMmse (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Total Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service Revenue 

Hardware Service Revenue 

Total Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

109,610 

112,599 

5 

307,471 

329,387 

9 

951 

49 

28 

1,027 

8 

735 

6 

269 

194 

464 

16 

2,225 

9 

1995 

115,515 

117,212 

4 

334,693 

351,499 

7 

1,023 

33 

32 

1,087 

6 

827 

13 

295 

228 

523 

13 

2A36 

9 

1996 

121,915 

123,423 

5 

359,091 

371,893 

6 

1,133 

26 

33 

1,166 

7 

977 

18 

349 

279 

627 

20 

2,768 

14 

1997 

128,800 

130,000 

5 

382,100 

391,800 

5 

1,184 

16 

31 

1,231 

6 

1,098 

12 

393 

291 

684 

9 

3,012 

9 

1998 

137,100 

137,800 

6 

408,400 

415,500 

6 

1,251 

9 

29 

1,289 

5 

1,219 

11 

436 

316 

752 

10 

3,261 

8 

1999 

145,100 

145,600 

6 

440,300 

445,300 

7 

1,332 

5 

29 

1,366 

6 

1,346 

10 

485 

346 

831 

10 

3,543 

9 

2000 

153,700 

154,100 

6 

475,400 

479,000 

8 

1,431 

4 

28 

1,464 

7 

1,476 

10 

534 

383 

917 

10 

3,857 

9 

2001 

162,200 

162,500 

5 

511,600 

514,200 

7 

1,524 

2 

28 

1,555 

6 

1,615 

9 

584 

420 

1,005 

10 

4,174 

8 

CAGR (%) 
1996-2001 

6 

6 

-

7 

7 

-

6 

-37 

-3 

6 

-

11 

-

11 

9 

10 

-

9 

-

o 
OJ 

o ' 
5i. 
c-> 
> 
a 

'5 
> 

o 
— E 

Q -CD 
CO 
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Source: Dalaquest (April 1997) 
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Table B-7 
CAD/CAM/CAElGIS Software History and Forecast—Detail Mechanical Forecast, Europe, All Operating Systems 

Hardware ShipiaIecttData 

Shipments 

CPUs 

Seats 

Year-to-Year IrS^^aSife (%) 

Sastalled Base 

CPUs 

Seats 

Year-to-Year B^i^ci^e (%) 

R0's?eniieData ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

fptal Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service Revenue 

Hardware Service Revenue 

$Otal Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

96,049 

100,110 

6 

288,987 

312,738 

5 

1,177 

84 

61 

1,322 

7 

833 

7 

342 

246 

588 

14 

2,743 

8 

1995 

117,780 

121,445 

21 

322,411 

342,817 

10 

1,375 

58 

91 

1,518 

15 

1,072 

29 

417 

308 

724 

23 

3,308 

21 

1996 

120,405 

124,005 

2 

350,944 

368,951 

8 

1,487 

49 

102 

1,590 

5 

1,220 

14 

459 

362 

817 

13 

3,619 

9 

1997 

124,600 

128,300 

3 

375,200 

391,800 

6 

1,551 

51 

100 

1,701 

7 

1,359 

11 

506 

378 

884 

8 

3,944 

9 

1998 

132,500 

135,100 

5 

400,900 

415,500 

6 

1,620 

40 

97 

1,758 

3 

1,512 

11 

555 

404 

959 

9 

4,229 

7 

1999 

138,300 

140,700 

4 

428,800 

441,700 

6 

1,682 

25 

92 

1,798 

2 

1,660 

10 

600 

426 

1,026 

7 

4,484 

6 

2000 

145,900 

147,600 

5 

459,000 

469,800 

6 

1,777 

15 

89 

1,881 

5 

1,816 

9 

647 

459 

1,106 

8 

4,802 

7 

2001 

155,400 

156,600 

6 

492,500 

501,300 

7 

1,897 

9 

86 

1,992 

6 

2,027 

12 

707 

498 

1,205 

9 

5,224 

9 

CAGR (%) 
1996-2001 

5 

5 

-

7 

6 

-

5 

-28 

-3 

5 

-

11 

-

9 

7 

8 

-

8 

-

o > 
o 
c5 
> 

> 

tu 
00 

CO 
Source: Dataquest (April 1997) 
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Table B-8 
CAD/CAM/CAE/GIS Software History and Forecast—Detail Mechanical Forecast, Japan, All Operating Systems 

rsj 
' CD 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year l i^aef^ (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Itmresse (%) 

Revenue Data ($M) 

CPU Revenue 

Tt^rminal Revenue 

Peripheral Revenue 

Total Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service Revenue 

Hardware Service Revenue 

Total Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

64,288 

67,371 

8 

172,155 

187,318 

17 

1,177 

57 

184 

1A18 

16 

747 

12 

282 

232 

514 

11 

2,679 

14 

1995 

77,310 

80,076 

19 

205,073 

218,773 

17 

1,312 

47 

199 

1,560 

10 

894 

20 

337 

293 

630 

23 

3,084 

15 

1996 

97,523 

100,136 

25 

248,975 

261,272 

19 

1,441 

41 

200 

1,639 

5 

1,017 

14 

381 

332 

711 

13 

3,367 

9 

1997 

106,700 

108,900 

9 

290,400 

301,500 

15 

1,551 

35 

204 

1,790 

9 

1,150 

13 

425 

357 

782 

10 

3,722 

11 

1998 

116,100 

117,500 

8 

328,400 

337,800 

12 

1,632 

22 

202 

1,856 

4 

1,268 

10 

459 

381 

840 

7 

3,965 

7 

1999 

123,800 

124,800 

6 

363,800 

371,400 

10 

1,691 

13 

197 

1,901 

2 

1,362 

7 

484 

399 

884 

5 

4,147 

5 

2000 

131,900 

132,500 

6 

396,900 

402,800 

8 

1,730 

7 

189 

1,927 

1 

1,441 

6 

499 

411 

911 

3 

4,278 

3 

2001 

139,400 

139,900 

6 

427,500 

432,000 

7 

1,761 

5 

182 

1,947 

1 

1,526 

6 

516 

423 

939 

3 

4,413 

3 

CAGR (%) 
1996-2001 

7 

7 

-

11 

11 

-

4 

-36 

-2 

4 

-

8 

-

6 

5 

6 

-

6 

-

to 
CD 
• ^ 

Source: Dataquest (April 1997) 
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Table B-9 
CAD/CAM/CAE/GIS Software History and Forecast—Detail Mechanical Forecast, Asia/Pacific, All Operating Systems 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year BapEigase (%) 

Jiistalled Base 

CPUs 

Seats 

Year-to-Year Ind^ase (%) 

ReV'enue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

ifetal Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service Revenue 

Hardware Service Revenue 

Total Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

17,500 

18,174 

28 

37,662 

39,872 

43 

135 

12 

11 

158 

40 

94 

30 

37 

25 

62 

37 

313 

36 

1995 

22,818 

23,576 

30 

51,561 

53,984 

35 

191 

14 

15 

220 

39 

132 

40 

47 

40 

87 

42 

439 

40 

1996 

24,741 

25,892 

10 

63,359 

66,372 

23 

232 

19 

13 

244 

11 

174 

32 

61 

56 

116 

33 

534 

22 

1997 

27,500 

29,300 

13 

73,800 

78,000 

17 

277 

30 

15 

322 

32 

221 

27 

80 

69 

149 

28 

693 

30 

1998 

31,100 

32,400 

11 

84,500 

89,200 

14 

309 

24 

15 

348 

8 

270 

22 

97 

79 

176 

18 

794 

15 

1999 

34,300 

35,800 

10 

96,100 

101,200 

13 

346 

19 

16 

380 

9 

326 

21 

117 

90 

207 

18 

914 

15 

2000 

37,500 

38,700 

8 

108,100 

113,300 

12 

379 

14 

16 

409 

7 

375 

15 

134 

101 

235 

13 

1,019 

12 

2001 

40,400 

41,400 

7 

119,900 

124,900 

10 

408 

10 

15 

433 

6 

424 

13 

150 

111 

261 

11 

1,118 

10 

CAGR (%) 
1996-2001 

10 

10 

-

14 

13 

-

12 

-12 

3 

12 

-

19 

-

20 

14 

18 

-

16 

-

> 
O > 

3> 

CD 
O 
05 

CO 
CO 
-VI 

Source: Dataquest (April 1997) 



o 
m 

Table B-10 
CAD/CAM/CAE/GIS Software History and Forecast—Detail Mechanical Forecast, Rest of World, All Operating Systems 

ro 
[\3 

Hardware Shipment Data 

Shipments 

CPUs 

Seats 

Year-to-Year fi«5Ee3ie (%) 

Installed Base 

CPUs 

Seats 

Year-to-Year Ism^^m (%) 

Revenue Data ($M) 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

Total Hardware Revenue 

Year-to-Year Increase (%) 

Software Revenue 

Year-to-Year Increase (%) 

Software Service Revenue 

Hardware Service Revenue 

Total Service Revenue 

Year-to-Year Increase (%) 

Total Factory Revenue 

Year-to-Year Increase (%) 

1994 

6,587 

6,795 

12 

15,848 

17,278 

24 

41 

2 

3 

46 

15 

30 

10 

10 

7 

18 

13 

93 

13 

1995 

7,730 

7,908 

16 

19,416 

20,594 

19 

52 

2 

4 

58 

27 

39 

31 

12 

10 

23 

31 

120 

29 

1996 

7,686 

7,875 

0 

21,703 

22,713 

10 

53 

2 

5 

58 

0 

43 

9 

13 

12 

26 

12 

127 

5 

1997 

8,200 

8,400 

7 

23,500 

24,400 

7 

56 

2 

5 

62 

7 

47 

10 

15 

14 

28 

10 

138 

9 

1998 

8,800 

9,000 

7 

25,200 

26,100 

7 

59 

1 

5 

65 

5 

52 

10 

16 

15 

32 

12 

149 

8 

1999 

9,400 

9,600 

6 

27,200 

27,900 

7 

61 

1 

5 

67 

3 

55 

6 

17 

16 

34 

7 

156 

5 

2000 

10,200 

10,300 

7 

29,400 

30,000 

8 

66 

1 

5 

71 

6 

60 

10 

19 

18 

38 

12 

169 

9 

2001 

10,800 

10,900 

6 

31,600 

32,200 

7 

70 

1 

5 

75 

5 

65 

8 

21 

21 

41 

9 

182 

7 

CAGR (%) 
1996-2001 

7 

7 

-

8 

7 

-

6 

-18 

0 

5 

-

9 

-

9 

11 

10 

-

7 

-

CO 
CO 

Source: Dataquest (April 1997) 
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Introduction 
CAD/CAM/CAE/GIS systems have dramatically changed the methods 
by which designers and production managers originate and implement 
products. CAD and CAE systems allow designers to create, draft, analyze, 
test, and manipulate products on a screen in two and three dimensions. As 
CAD/CAM/CAE/GIS systems continue to decrease in cost, they become 
more available and cost-justifiable to new users. 

In order to provide a comprehensive view of the CAD/CAM/CAE/GIS 
industry, Dataquesf s CAD/CAM/CAE/GIS group maintains a large 
database of industry information. The type of information contained in the 
database is depicted in Figure 1. 

Table 1 summarizes the performance in various segments of the 
CAD/CAM/CAE/GIS markets in 1996 versus 1995. 

Figure 1 
CAD/CAM/CAE lC IS Market Database 

• More than 300 Active Companies 
• Over 100 Subapplications 
• 27 Industries 
• 27 Operating Systems 
• 18 Countries/Regions 
• History from 1989 

Applications 

Source: Dataquest (February 1997) 
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Table 1 
All CAD Applications, Market Summary, 1995 to 1996 (Revenue in Millions of Dollars) 

Applications 

Mechanical 

AEC 

CIS/Mapping 

Electroric CAE 

IC Layout 

PCB/MCM/HybnM 

Electronic Design 
Automation 

All Applications 

Regions 

North America 

Europe 

Japan 

Asia/Pacific 

Rest of World 

Worldwide 

Ojjerating Systems 

UNIX 

Host /Proprietary 

NT/Hybr id 

Personal Computer 

All Operating Systems 

Software 
Revenue ($M) 

1995 

2,957.59 

945.46 

810.32 

1,037.10 

286.72 

270.33 

1,594.14 

6,307.50 

2,138.51 

2,073.76 

1,626.47 

358.76 

110.01 

6,307.50 

4,270.78 

182.14 

352.24 

1,502.35 

6307.50 

1996 

3,420.48 

939.78 

853.15 

1,281.19 

336.27 

293.04 

1,910.51 

7,123.92 

2,495.93 

2,253.62 

1,826.04 

433.42 

116.65 

7,123.92 

4,805.54 

164.56 

624.87 

1,528.95 

7,123.92 

Growth (%) 

1995-1996 

15.65 

-0.60 

5.29 

23.54 

17.28 

8.40 

19.85 

12.94 

16.71 

8.67 

12.27 

20.81 

6.04 

12.94 

12.52 

-9.65 

77.40 

1.77 

12.94 

Hardware 
Revenue ($M) 

1995 

4,653.37 

1,403.27 

1,196.20 

1,150.50 

344.34 

342.51 

1,837.35 

9,090.20 

2,986.53 

2,998.78 

2,577.63 

393.59 

133.69 

9,090.20 

6,221.78 

645.61 

361.05 

1,861.75 

9,090.20 

1996 

4,951.28 

1,304.58 

1,199.90 

1,301.08 

372.75 

355.92 

2,029.76 

9,485.51 

3,075.74 

3,041.33 

2,797.06 

427.64 

144.89 

9,485.51 

6,546.35 

517.30 

552.23 

1,869.64 

9,485.51 

Growth (%) 

1995-1996 

6.40 

-7.03 

0.31 

13.09 

8.25 

3.92 

10.47 

4.35 

2.99 

1.42 

8.51 

8.65 

8.38 

4.35 

5.22 

-19.88 

52.95 

0.42 

4.35 

Total Factory 
Revenue ($M) 

1995 

9,589.67 

2,762.87 

2,569.10 

3,006.30 

930.49 

836.01 

4,772.81 

19,694.44 

6,666.27 

6,457.47 

5,306.92 

954.35 

309.43 

19,694.44 

13,969.42 

1,128.55 

923.03 

3,673.45 

19,694.44 

1996 

10,617.18 

2,679.84 

2,675.71 

3,587.00 

1,072.98 

875.02 

5,535.01 

21,507.74 

7,406.82 

6,787.83 

5,871.52 

1,109.95 

334.79 

21,507.74 

15,303.19 

979.24 

1,508.12 

3,717.20 

21,507.74 

Growth (%) 

1995-1996 

10.71 

-3.01 

4.15 

19.32 

15.31 

4.67 

15.97 

9.21 

11.11 

5.12 

10.64 

16.30 

8.20 

9.21 

9.55 

-13.23 

63.39 

1.19 

9.21 

Unit Seat 
Shipments 

1995 

344,590.42 

243,684.51 

127,652.81 

106,320.90 

14,983.66 

26,606.96 

147,911.53 

863,839.27 

355,130.43 

295,541.27 

136,313.84 

56,533.32 

20320.41 

863,839.27 

250,448.69 

5,425.68 

25,958.39 

582,006.51 

863,839.27 

1996 

379,028.43 

227,422.68 

129,280.16 

107,509.83 

16,452.69 

28,674.02 

152,636.54 

888,367.80 

354,384.70 

289,154.15 

164,811.78 

59,177.19 

20,875.31 

888,367.80 

264,796.45 

5,334.89 

41,345.63 

576,890.83 

888,367.80 

Growth (%) 

1995-1996 

9.99 

-6.67 

1.27 

1.12 

9.80 

7.77 

3.19 

2.84 

-0.21 

-2.16 

20.91 

4.68 

2.73 

2.84 

5.73 

-1.67 

59.28 

-0.88 

2.84 

Source: Dataquest (FebruaIy 1997) 
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About This Document 
rfhis document contains Dataquest's detailed market share information 
on the CAD/CAM/CAE/GIS industry. Numbers presented in this book 
represent Dataquest's best estimate of the CAD/CAM/CAE/GIS markets 
at this time. Eadi vendor surveyed is given the opportunity to self-report 
revenue information for the company (see the Market Share Methodology 
section for a detailed explanation of how market numbers are compiled 
and scrubbed). The following fist contains descriptions of the companies 
included in the Market Share books. See Tables 2 and 3 for changes in the 
companies tracked from our 1995 report. Companies deleted or added to 
our database are also Usted in this chapter. 

• Mecharucal applications—All companies in database with mechanical 
revenue 

• GIS and AEC appHcations—All companies in the database with GIS 
revenue and aU companies in database with AEC revenue. We also 
have added GIS data companies. 

• Electronic design automation applications—All companies in the 
database with EDA (electronic CAE, IC layout, PCB/hybrid/MCM) 
revenue 

• Europe—All companies with European revenue 

• Asia—All companies with Asian revenue 

We no longer publish top-level market statistics for the entire 
CAD/CAM/CAE/GIS industry. This data is available by caUing 
Daya Nadamuni at (408) 468-8290. More detailed data on these markets 
may be requested through our client inquiry service. 

This document represents our market share of 1996 shipments and 
revenue. 

Tab le 2 
Companies Renamed Since 1995 

Original Company Name 

AT&T 

CADWORKS 

Contec 

Data I / O 

GRAFTEK 

New Company Name 

Lucent Technologies 

Drawbase Software 

Applied SimLilatlon Technology 

S)mario Design Automation 

First Cadcam Inc. 

Source: Dataquest (FebruaI^ 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Tab le 3 
Compan ies (or C A D Portions of Compan ies) Sold/Merged in 1995 

Original Company Name 

Camax 

High Level Design Systems 

HoSoft 

Meta-Software 

Royal Digital Centers 

Strategic Mapping 

TYDAC Technology 

UniCAD 

Acquired by/Merged with 

SDRC 

Cadence Design Systems 

Applicon 

Avant! 

Mentor Graphics 

ESRI 

PCI Group 

Cooper & Chyan Technology 

Source: Dataquest (February 1997) 

Companies deleted from our database since 1995 are as follows: 

• Altium 

• Bionic Knight 

• Carrier Corporation 

• Cimplex 

• Evolution Computing 

• Motorola 

• Pacsoft 

• Sinus Software 

Companies added to our database since 1995 are as follows: 

• 3D/Eyehic. 

• BCTGmbH 

• Compact Software 

• ConsenSys Software Corporation 

• Control Data 

• ESI Group 

• Incases 

• Interactive Image Technology 

• Knights Technology 

• Logic Vision 

• Rubicad 

• Sente 

li SoUdWorks 

• S5mplicity 

• Virtual Chips 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Dataquest's policy is to continually update its market information, for 
current and past years, with any new data received in order to arrive at 
the most accurate market representation possible. 

Segmentation Definitions 
This section Usts the definitions specific to this document. The following 
paragraphs define the segments. 

Appiications 

Mechanical 
The mechanical segment refers to computer-aided tools used by 
engineers, designers, analysts, technicians, and draftspeople working 
predominantly in the discrete manufacturing industries, but includes 
government and education. Common design apphcations include concep­
tual design, industrial design, structural or thermal analysis, detail design, 
and electromechanical design. Common manufacturing applications 
include tool and fixture design and numerical control part programming. 
Product data management and application development environments 
are also included in this segment. 

Architecture, Engineering, and Construction (AEC) 
The AEC segment covers the use of computer-aided tools by architects, 
contractors, plant engineers, civil engineers, and other people associated 
with these disciplines to aid in designing and managing buildings, indus­
trial plants, ships, and other types of nondiscrete entities. 

Geographic Information Systems (GIS)fMapping 
GIS is computer-based technology, and the segment comprises hardware, 
software, and data used to capture, edit, display, and analyze spatial 
(tagged by location) information. 

Electronic Design Automation (EDA) 
The EDA segment covers computer-based tools used to automate the 
design of an electronic product, including printed circuit boards, ICs, and 
systems. EDA includes ECAE, IC layout, and PCB/hybrid/MCM, as 
follows: 

• Electronic computer-aided engineering (ECAE)—These are computer-
aided tools used in the engineering or design phase of electronic prod­
ucts (as opposed to the physical layout phase of the product). Examples 
of electronic CAE applications are schematic capture and simulation. 

• IC layout—rphis jg a software application tool used to create and 
validate the physical implementation of an IC. The IC layout category 
comprises polygon editors, symbolic editors, placement and routing 
(gate array, cell, and block), and design verification tools (DRC/ERC/ 
logic-to-layout). 

• PCB/hybrid/MCM—This segment covers products used to create 
the placement and routing of the traces and components laid out on a 
printed circuit board . Also included in this category are thermal 
analysis tools. 

CMEC-WW-MS-9701 ©1997 Dataqu est March 10,1997 
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Regions 
The following paragraphs define the regions. 

• North America 

• United States—Includes the 48 contiguous states, Washington, D.C., 
Alaska, Hawaii, and Puerto Rico 

• Canada 

• Mexico 

• Europe 

• Western Europe—Includes Austria, Benelux (Belgium, the 
Netherlands, Luxembourg), France, Germany, Greece, Ireland, Italy, 
Scandinavia (Derunark, Finland, Norway, Sweden), Portugal, Spain, 
Switzerland, Turkey, and the United Kingdom 

• Rest of Western Europe—Andorra, Cyprus, Faeroe Islands, Gibraltar, 
Greenland, Guernsey, Iceland, Jersey, Liechtenstein, Malta, Monaco, 
San Marino, and Vatican City 

• Central and Eastern Europe—Includes Albania, Armenia, 
Azerbaijan, Belarus, Bosnia, Bulgaria, Croatia, Czech RepubHc, 
Estonia, Federal Republic of Yugoslavia (including Serbia and 
Montenegro), Georgia, Hungary, Kazakhstan, Kyrgyzstan, Latvia, 
Lithuania, Macedonia, Moldova, Poland, Romania, Russia (as far as 
the Urals), Slovakia, Slovenia, Tajikistan, Turkmenistan, Ukraine, 
and Uzbekistan 

• Japan 

• Asia/Pacific—Includes Australia, Bangladesh, Brunei, Cambodia, 
China, Hong Kong, India, Indonesia, Korea, Laos, Malaysia, Maldives, 
Myanmar, Nepal, New Zealand, Pakistan, the PhiUppines, Singapore, 
Sri Lanka, Taiwan, Thailand, and Vietnam 

• Rest of World—Includes Africa, the Caribbean, the Middle East, 
Oceania, and South America 

Operating Systems 
Dataquest defines the operating systems as follows: 

• UNIX—Includes all UNIX variants and older worlcstation operating 
systems 

• Host—Includes minicomputer and mainframe operating systems in 
which the functions of external workstations are dependent on a host 
computer 

• Windows NT—A Microsoft operating system 

• PC—Includes DOS, Windows 3.x, Windows 95, and Apple operating 
systems 
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Metrics 
The following paragraphs define measurements: 

• Total distribution revenue—The total amount of money received by a 
company for all goods and services sold into the CAD/CAM/CAE/GIS 
market. It is the sum of factory revenue, OEM revenue, and reseller 
revenue. 

• Total factory revenue—The amount of money received by a manufac­
turer for its goods and services measured in U.S. doUars. Total factory 
revenue does not include revenue that a company may receive from 
products that are sold to another company for resale (OEM revenue). 
Total factory revenue is the sum of hardware revenue, software 
revenue, and service revenue. 

• Hardware revenue—Derived from the sales of CPUs (including operat­
ing systems), terminals (for host-dependent systems), and peripherals 

• Software revenue—Derived from the sales of bundled (part of a turnkey 
system) and unbundled applications software that exists on a com­
pany's standard price list. It does not include operating systems 
revenue, which is part of the hardware revenue. 

• Service revenue—Derived from the service and support of CAD/ 
CAM/CAE/GIS systems. Service revenue can be calculated in the 
market share tables by subtracting hardware and software revenue 
from total factory revenue. Service revenue includes the following: 

• Applications development—Adding new functionality through 
design and development of new customized CAD/CAM/CAE/GIS 
software appUcations, or the modification, ervhancement, or customi­
zation of existing software appUcations 

• Consulting—Including an assessment of a company's CAD/CAM/ 
CAE/GIS business IT needs and formulation of a plan based on 
needs identification 

• Integration services—Planning, implementing, migrating, and 
integrating software products 

• Maintenance—Fees for hardware and software 

• Management and operations services—Includes help desk, education 
and training, disaster recovery, vaulting, facilities management, 
configuration management, and relocation services 

• Service bureau—Includes construction of database, data conversion, 
product design, analysis, or manufacturing 

• Unit shipment—Defined as the number of seats delivered (number of 
possible simultaneous users of product deUvered), excluding OEM 
shipments. CPU shipments are defined as the number of CPUs 
delivered, which is the same as unit shipments for all platforms but 
host-dependent platforms. 

• Distribution channels are defined as follows: 

• Direct—Sales direct to the end user 

a Indirect—Sales to resellers, from which dealer revenue is calculated 
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• Dealer revenue—Dealer revenue is based on a multiplier of indirect 
revenue. Dealer revenue always exists for every vendor with indirect 
sales, and it is always equal to, or greater than, indirect revenue. 
Calculation of these dealer multipliers vary by vendor, by region, 
and by platform 

• OEM—A charmel through which vendors sell their finished product 
to Other companies for resale through an agreement. Once sold, the 
product is usually modified slightly, relabeled, and rebranded by the 
new original equipment manufacturer, and then resold directly to the 
end user or through an indirect channel. Revenue as sold by that final 
vendor (who, from the perspective of the original component sup­
plier, is also popularly known as the OEM) is then credited as 
revenue to the final supplier 

• Reseller—The revenue a named company in the CAD/CAM/CAE/ 
GIS database receives for selling another company's product, such as 
Intergraph's revenue from Bentley Microstation products, IBM's 
revenue for reselling MicroCADAM, or Fujitsu's revenue for reselling 
software from several U.S. vendors 

The application of these distribution charmel definitions to software 
revenue allows us to calculate vendor market share based on a combina­
tion of any of the above buUeted items. Typical reporting metrics for 
market share will be: 

• Company software revenue is the sum of revenue from the direct, 
indirect, OEM, and reseller channels for any given company 

• Product software revenue is the svun of revenue from the direct and 
indirect charmels for any given company 

• End-user spending is the sum of revenue from the direct, dealer, OEM, 
and reseller charmels for any given company 

To avoid double counting the market, market size for company software 
revenue is the stun of revenue from the direct and indirect charmels, and 
market size for end-user spending is the sum of revenue from the direct 
and dealer charmels. Table 4 and Table 5 provide views of the market, 
including market share by product software revenue and company soft­
ware revenue for the entire CAD market. We wiU be reporting end-user 
spending in our June market share update . 

This reporting scheme means that the sum of vendor revenue (and market 
shares) will total to more than the sum of the market. We have used sinu-
lar reporting for European and Asian clients for years, in response to the 
reaUties of market requirements. We believe the best way to accurately 
report market opportunities and positioning worldwide is through this 
method . Advantages to this approach include: 

• We do not double count any total market opportunity, and we wiU 
continue to avoid overstating the actual revenue available, which will 
help our clients make the most reasonable investments. 
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The high level of activity of vendors who are active in multiple charmels 
will show up in market share tables, again without double counting 
revenue. For example, it will be possible to understand the status of 
Bentley Systems vis-a-vis Intergraph. We can report Bentley's company 
software revenue, end-user spending for Bentley products (some of 
which will be sold by Intergraph), Intergraph's sales from Intergraph 
products, Intergraph reseller sales from Bentley products, and sales 
made by Intergraph's own dealers. In general, tWs model will allow us 
to better detail market contributions by companies with complex busi­
ness models, such as Fujitsu, IBM, and NEC. 

Market Share Methodology 
Dataquest uses both primary and secondary sources to produce our mar­
ket share data. In the fourth quarter of each year and second quarter of the 
subsequent year, we survey all participants in each industry. Each vendor 
is offered the opportunity to self-report the information required. 
Although there is a primary contact for each company, large companies 
are surveyed across product lines and across geographic regions. Thus, 
there is a corresponding increase in the number of contacts at large com­
panies. (Dataquest maintains a large contact database on all sources of 
information.) Examples of the job titles of people contacted for informa­
tion are the following: 

• President and CEO 

• Vice president and general manager 

• Vice president of marketing 

• Vice president, strategic product planning 

• Director of strategic planning 

• Director of marketing 

• Director of market development 

• Manager, CAD/CAM/CAE/GIS marketing programs 

• Market research analyst 

The Audit Process 
Data supplied by vendors is evaluated against information drawn from 
many sources, including the following: 

• Revenue published by major industry participants 

• Estimates made by knowledgeable and reliable industry spokespersons 

• Government data or trade association data 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and users 

• Relevant economic data 

• Information and data from online data banks 

• Articles in both the general and trade press 
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• Annual reports. Securities and Exchange Commission documents, and 
credit reports 

• Company pubhcations and press releases 

• Reports from financial analysts 

• User studies 

• Reseller and supplier reports and reports from a vendor's competitors 

Dataquest also sums vendor revenue across other industries covered by 
Dataquest to make sure that revenue is not credited twice, and checks 
with multiple sources at one company to cross-check data on that 
company. 

Dataquest analysts have many years of experience in how to apply the 
tools described to get the most accurate information possible on a particu­
lar company (such as what to use when and what industry averages are). 
We believe that the estimates presented here are the most accurate and 
meaningful generally available today. It is the CAD/CAM/CAE/GIS 
group's policy to continually update our market information for any year, 
based on any new data received, in order to arrive at the most accurate 
market representation possible. 

Dataquest's CAD/CAM/CAE/GIS market numbers are often higher than 
those reported by other sources. We survey worldwide, which involves 
more vendors, higher total market revenue, lower market share per ven­
dor, and a more accurate market picture—which is particularly useful 
when comparing regions or applications. 

Reporting Changes 
Beginning with our March 4,1996, pubfication, we pubUshed market 
share data that reports OEM revenue for all regions. Also, for the first time 
in the United States our market share tables included companies that 
reseU products from other vendors as weU as their own products (these 
are primarily Japanese companies), and companies that sell products 
primarily to other vendors (such as Dassault). In the past, this reporting 
was standard only in our products for Japan, Europe, and Asia/Pacific. 
We believe that this reporting accurately reflects the activity of all the 
vendors in the CAD/CAM/CAE and GIS market. To prevent double 
counting of the market, we will continue to count the total market size by 
excluding OEM and reseller revenue. As a result, the sum of the individ­
ual software vendors will be greater than the total market size in all 
market share tables. On an inquiry basis, we can produce market share 
tables that exclude OEM revenue, or report only OEM revenue. 

These reporting changes primarily reflect our efforts to both accurately 
depict markets while accounting for revenue by distribution charmel. 
Dataquest's CAD/CAM/CAE/GIS database was first developed in the 
turnkey era of CAD/CAM, when channel repoiiing was relatively unim­
portant . Today, of course, worldwide distribution and PC-based products 
require us to better report revenue by channel. While our existing data­
base does accouart for much of this information, we believe improvements 
are necessary. 
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Table 4 
Top Product Software Revenue, Software Companies, Worldwide, All Operating 
Systems (Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Company Name 

IBM 

Parametric Technology 

Autodesk 

Cadence 

Intergraph 

Synopsys 

Mentor Graphics 

Computervision 

EDS Unigraphics 

Fujitsu 

MicroCADAM 

Structural Dynamics 
Research Corporation 

ESRI 

Hewlett-Packard 

NEC 

MacNeal-Schwendler 

Bentley Systems 

Hitachi 

Landmark Graphics 

Matra Datavision 

Quickturn Design Systems 

Zuken-Redac 

Avant! 

Nihon Unisys 

Toshiba 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

358.4 

206.5 

438.6 

202.7 

318.4 

142.7 

175.9 

163.1 

135.1 

135.1 

91.7 

115.4 

109.4 

108.9 

103.4 

93.6 

4.2 

88.9 

72.5 

75.6 

59.0 

67.7 

29.2 

69.9 

78.1 

3,833.5 

674.3 

789.8 

5,297.6 

1995 

461.4 

321.2 

511.3 

262.9 

295.6 

193.5 

183.3 

163.7 

152.9 

151.4 

129.2 

131.2 

124.1 

114.9 

109.9 

117.6 

81.3 

94.5 

89.9 

87.4 

70.7 

72.4 

47.9 

77.1 

88.5 

4,646.6 

781.5 

879.4 

6,307.5 

1996 

540.4 

495.0 

482.5 

342.2 

281.3 

245.1 

207.9 

194.9 

190.6 

160.5 

152.0 

148.0 

133.9 

128.3 

128.1 

120.2 

107.0 

105.1 

98.3 

93.9 

90.3 

88.2 

80.3 

79.3 

78.0 

5,387.3 

815.6 

921.0 

7,123.9 

Growth (%) 

17.1 

54.1 

-5.6 

30.2 

-4.8 

26.7 

13.5 

19.1 

24.7 

6.0 

17.6 

12.8 

7.9 

11.6 

16.6 

2.3 

31.6 

11.2 

9.3 

7.4 

27.6 

21.8 

67.9 

3.0 

-11.9 

15.9 

4.4 

4.7 

12.9 

Market 
Share (%) 

1996 

7.6 

6.9 

6.8 

4.8 

3.9 

3.4 

29 

2.7 

2 7 

2.3 

2 1 

2 1 

1.9 

1.8 

1.8 

1.7 

1.5 

1.5 

1.4 

1.3 

1.3 

1.2 

1.1 

1.1 

LI 

75.6 

11.4 

12.9 

100.0 

Source: Dataquest (FebruaIy 1997) 
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Table 5 
Top Company Software Revenue, Software Companies, Worldwide, All Operating 
Systems (Revenue in Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Company Name 

IBM 

Parametric Technology 

Autodesk 

Cadence 

Intergraph 

S5mopsys 

Dassault 

Fujitsu 

Mentor Graphics 

Computervision 

EDS Unigraphics 

MicroCADAM 

Structural Dynamics Research 
Corporation 

ESRI 

Hewlett-Packard 

NEC 

MacNeal-Schwendler 

Info. Services Inf 1. Dentsu* 

Bentley Systems 

Hitachi 

Landmark Grapliics 

Matra Datavision 

Quicktum Design Systems 

Zuken-Redac 

Toshiba* 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

411.5 

209.8 

438.9 

205.7 

318.4 

142.7 

157.1 

182.1 

175.9 

163.1 

138.2 

91.7 

115.4 

109.4 

108.9 

103.4 

93.6 

66.0 

26.0 

88.9 

72.5 

75.6 

59.0 

67.7 

78.1 

3,833.5 

674.3 

789.8 

5,297.6 

1995 

527.6 

321.2 

516.4 

267.0 

345.8 

193.5 

194.5 

210.8 

185.0 

163.7 

156.2 

129.2 

131.2 

124.1 

114.9 

109.9 

117.6 

85.2 

81.2 

94.5 

89.9 

87.4 

70.7 

72.4 

97.3 

4,646.6 

781.5 

879.4 

6,307.5 

1996 

619.2 

495.0 

487.2 

347.9 

334.8 

245.1 

233.2 

225.0 

210.2 

194.9 

194.3 

152.0 

148.0 

133.9 

128.3 

128.1 

120.2 

117.2 

107.0 

105.1 

98.3 

93.9 

90.3 

88.2 

85.7 

5,387.3 

815.6 

921.0 

7,123.9 

Growth (%) 

17.3 

54.1 

-5.7 

30.3 

-3.2 

26.7 

19.9 

6.7 

13.6 

19.1 

24.4 

17.7 

12.8 

7.9 

11.6 

16.6 

2 3 

37.6 

31.7 

11.2 

9.3 

7.4 

27.6 

21.8 

-11.9 

15.9 

4.4 

4.7 

12.9 

Market 
Share (%) 

1996 

8.7 

6.9 

6.8 

4.9 

4.7 

3.4 

3.3 

3.2 

3.0 

2.7 

2.7 

2.1 

2.1 

1.9 

1.8 

1.8 

1.7 

1.6 

1.5 

1.5 

1.4 

1.3 

1.3 

1.2 

1.2 

75.6 

11.4 

12.9 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (February 1997) 
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A Final Note 
The tables we choose to publish in statistics books are those we beUeve 
useful for the greatest number of clients. However, given the rich dynam­
ics in distribution charmels, it is not possible to understand the full oppor­
tunity from a single viewpoint. On request, we are happy to deliver 
alternative views of the market, as detailed tables—we do prefer to deliver 
these as Excel workbooks via e-mail. Any client needing an electronic 
version of our market statistics should contact Daya Nadamuni via e-mail 
at daya.nadamuni@dataquest.eom. Our ongoing commitment is to main­
tain an accurate and complete model of the entire CAD/CAM/CAE/GIS 
market, worldwide, and we welcome your input. 

Publishing Sciiedule 
We publish market share and forecasting twice each year for each, allow­
ing for both timely distribution of data and thorough analysis and fore­
casting. Our annual dehvery schedule is as follows: 

• Market share 1996 is presented in this report. 

• A five-year forecast for CAD/CAM/CAE/GIS will be available to 
clients by March 31. 

• Final updated market share tables, based on additional data collection 
and analysis, wiU be available to clients by June 30. At this time we wiU 
ftnaUze our 1996 market share data, including country-level data, end-
user spending, industry-level data, and subapplication information. At 
this point, the market share database is frozen and will not be changed 
until the end of the year. For the next six months, supplementary 
market data will be based on this final market data. 

• We will provide complete final forecast tables by September 30. These 
tables take into consideration changes in the market share during the 
previous six months. 
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Table A-1 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide, All Operating Systems 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Dassault 

Autodesk 

EDS Urugraphics 

Computervision 

MicroCADAM 

Structural Dynamics Research Corporation 

Info. Services Int'l. Dentsu* 

MacNeal-Schwendler 

Fujitsu 

Matra Datavision 

Hewlett-Packard 

NEC 

HitacJii 

Toshiba* 

Nihon Unisys 

Intergraph 

Ansys 

Hitachi Zosen Info Systems 

C. Itoh Techno-Sdence* 

Hakuto* 

ISD Software 

Tecnomatix Technology 

Sherpa Corp. 

Marubeni Hytech* 

Delcam International 

Applicon 

Suinlsho Electronics* 

ADRA Systems 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

368.3 

209.8 

154.2 

176.0 

138.2 

148.2 

91.7 

115.4 

66.0 

90.8 

83.7 

75.6 

74.5 

61.7 

66.7 

54.5 

48.1 

61.1 

32.5 

34.5 

34.6 

23.6 

10.5 

13.0 

18.8 

18.3 

11.6 

19.3 

18.4 

18.0 

1,723.3 

288.2 

428.4 

2,439.9 

1995 

491.5 

321.2 

190.6 

210.2 

156.2 

149.1 

129.2 

131.2 

85.2 

114.0 

97.0 

87.4 

79.0 

72.9 

70.9 

66.7 

52.8 

54.0 

37.4 

38.7 

30.8 

29.8 

14.5 

20.1 

20.6 

19.9 

16.7 

21.5 

18.8 

19.0 

2,142.1 

334.0 

481.5 

2,957.6 

1996 

580.2 

495.0 

228.6 

204.9 

194.3 

177.4 

152.0 

148.0 

117.2 

116.6 

107.3 

93.9 

90.2 

87.7 

79.9 

62.5 

54.4 

50.2 

44.3 

39.7 

34.4 

34.0 

28.2 

26.3 

26.2 

23.0 

21.8 

21.8 

21.6 

21.1 

2,557.8 

347.2 

515.6 

3,420.5 

Growth (%) 
1995-1996 

18.0 

54.1 

19.9 

-2.5 

24.4 

19.0 

17.7 

12.8 

37.6 

2.3 

10.7 

7.4 

14.2 

20.2 

12.7 

-6.3 

3.0 

-7.0 

18.5 

2.5 

11.7 

14.0 

94.4 

31.1 

27.2 

15.3 

30.9 

1.3 

14.5 

11.2 

19.4 

3.9 

7.1 

15.7 

Market 
Share (%) 

1996 

17.0 

14.5 

6.7 

6.0 

5.7 

5.2 

4.4 

4.3 

3.4 

3.4 

3.1 

2.7 

2.6 

2.6 

2.3 

1.8 

1.6 

1.5 

1.3 

1.2 

1.0 

1.0 

0.8 

0.8 

0.8 

0.7 

0.6 

0.6 

0.6 

0.6 

74.8 

10.1 

15.1 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
"Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (February 1997) 
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Table A-2 
1996 CAD/CAIVI/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide, UNIX 

Rank 

1 

2 

3 

4 

5 
6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Dassault 

EDS Unigraphics 

Computervision 

Structural Dynamics Research Corporation 

Info. Services Int'l. Dentsu* 

MacNeal-Schwendler 

Matra Datavision 

Fujitsu 

Hitachi 

Hewlett-Packard 

Nihon Unisys 

NEC 

MicroCADAM 

Toshiba* 

Hitachi Zosen Irvfo Systems 

Ansys 

C. Itch Techno-Science* 

Intergraph 

Tecnomatix Technology 

Sherpa Corp. 

Marubeni Hytech* 

Delcam International 

Hakuto* 

Tokyo Electron* 

Seiko* 

MARC 

Applicon 

ICEM Technologies 

All North American Companies 

All European Comparues 

ALl Asian Companies 

All Companies 

1994 

278.3 

188.9 

115.5 

138.2 

141.3 

109.4 

62.7 

59.9 

74.0 

56.1 

53.9 

69.7 

43.8 

42.0 

36.7 

39.6 

34.5 

22.1 

30.9 

37.9 

13.0 

18.8 

18.3 

11.0 

14.1 

16.0 

18.0 

15.5 

18.7 

10.9 

1,251.5 

205.2 

341.7 

1,798.4 

1995 

402.7 

269.8 

146.4 

156.2 

142.5 

123.0 

80.9 

86.6 

75.5 

65.0 

57.3 

59.3 

51.8 

43.7 

51.7 

50.0 

38.7 

28.1 

28.4 

52.2 

20.1 

20.4 

19.9 

16.0 

17.9 

17.4 

19.7 

18.2 

17.3 

15.3 

1,565.3 

227.7 

374.5 

2,167.5 

1996 

509.7 

386.1 

201.1 

175.1 

169.5 

141.0 

111.3 

85.9 

81.0 

72.7 

66.1 

65.6 

53.6 

50.4 

45.6 

42.5 

38.9 

33.3 

32.7 

32.7 

26.3 

26.0 

23.0 

21.2 

20.6 

20.0 

19.0 

19.0 

17.2 

17.0 

1,847.7 

216.5 

384.3 

2,448.5 

Grov^rth (%) 
1995-1996 

26.6 

43.1 

37.4 

12.1 

18.9 

14.7 

37.6 

-0.8 

7.3 

11.9 

15.3 

10.7 

3.5 

15.3 

-11.8 

-15.0 

0.4 

18.7 

15.3 

-37.5 

31.1 

27.3 

15.3 

32.2 

15.3 

15.3 

-3.5 

4.5 

-0.5 

11.5 

18.0 

-4.9 

2.6 

13.0 

Market 
Share (%) 

1996 

20.8 

15.8 

8.2 

7.2 

6.9 

5.8 

4.5 

3.5 

3.3 

3.0 

2.7 

2.7 

2.2 

2.1 

1.9 

1.7 

1.6 

1.4 

1.3 

1.3 

1.1 

1.1 

0.9 

0.9 

0.8 

0.8 

0.8 

0.8 

0.7 

0.7 

75.5 

8.8 

15.7 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-3 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide, NT/Hybrid 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Parametric Technology 

EDS Unigraphics 

MicroCADAM 

Intergraph 

ISD Software 

NEC 

Matra Datavision 

Bentley Systems 

SolidWorks Corporation 

Autodesk 

Toshiba Engineering"^ 

Omron 

Ansys 

Hewlett-Packard 

Wacom 

Structural Dynamics Research Corporation 

CAD Distribution 

Mutoh Industries* 

Spatial Technology 

Graphtec Engineering 

BCTGMBH 

DP Technology 

3D/Eye Inc. 

CAD Lab 

MCS 

MacNeal-Schwendler 

Mechanical Dynamics 

MARC 

B.A. Intelligence Networks 

CGTech 

All North American Companies 

All European Companies 

All Asian Companies 

All Comparues 

1994 

20.6 

-

4.6 

13.6 

-

-

-

1.5 

-

-

-

-

-

-

-

-

0.1 

2.5 

2.5 

-
-

-

-

-

-

-

-

-

-

0.6 

39.9 

1.5 

-

41.4 

1995 

51.4 

-

6.4 

1.8 

-
5.2 

9.6 

4.6 

-

* • • 

:-

5.8 

4.5 

3.2 

4.9 

4.8 

3.5 

2.3 

2.1 

-

OA 

1.0 

-

0.7 

1.4 

1.1 

-

-

0.7 

1.0 

83.1 

15.7 

15.9 

114.6 

1996 

108.9 

19.2 

18.2 

17.6 

15.3 

lOA 

10.3 

6.8 
6.3 

6.1 

5.8 

5.8 

5.7 

5.6 

5.5 

5.1 

4.8 

4.7 

3.6 

2.6 

2.5 

1.9 

1.8 

1.6 

1.5 

1.3 

1.2 

1.2 

1.2 

1.1 

208.9 

36.9 

28.5 

274.3 

Growth (%) 
1995-1996 

111.9 

NA 

182.8 

899.5 

N A 

100.0 

6.8 

47.2 

N A 

N A 

N A 

-0.6 

27.5 

72.4 

12.8 

6.5 

37.5 

100.0 

70.9 

N A 

500.6 

96.1 

N A 

129.0 

7.5 

18.0 

N A 

N A 

75.4 

14.2 

151.4 

135.6 

79.4 

139.3 

Market 
Share (%) 

1996 

39.7 

7.0 

6.6 

6.4 

5.6 

3.8 

3.8 

2.5 

2.3 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 

1.9 

1.7 

1.7 

1.3 

0.9 

0.9 

0.7 

0.6 

0.6 

0.5 

0.5 

0.5 

0.4 

0.4 

OA 

76.1 

13.5 

10.4 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
"Company statistics contain VAR/distrlbutor revenue not counted in total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-4 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide, Personal Computer 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

28 

29 

30 

Company Name 

Autodesk 

MicroCADAM 

NEC 

Fujitsu 

Toshiba* 

Hewlett-Packard 

Andor* 

Hakuto* 

Cimatron 

Hitachi 

Design Automation 

Investronica SA 

Tebis 

CNC Software 

Wiechers Datentechnik 

MCS 

Computervision 

CADKEY 

Bentley Systems 

Formtek 

Algor Interactive Systems 

CAD Lab 

Ashlar 

Info. Services Int'l. Dentsu* 

Serbi 

Viagrafix 

Surfware 

ADRA Systems 

PAFEC 

Sumisho Electronics* 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

165.6 

50.4 

19.7 

20.9 

14.9 

4.9 

17.6 

9.4 

5.1 

9.6 

7.0 

10.6 

5.1 

7.6 

8.2 

9.0 

6.9 

6.8 

2.1 

5.2 

4.1 

3.4 

5.8 

3.3 

5.0 

5.5 

2.7 

5.1 

1.3 

5.2 

319.5 

77.7 

71.\ 

469.3 

1995 

199.6 

71.1 

24.0 

24.2 

16.7 

16.5 

15.9 

11.9 

9.3 

10.2 

11.6 

11.1 

8.0 

8.4 

7.6 

7.5 

6.6 

7.5 

6.6 

5.7 

6.0 

5.4 

5.7 

4.3 

5.9 

5.6 

5.0 

5.1 

2.4 

4.6 

391.6 

87.6 

79.2 

558.4 

1996 

193.8 

88.2 

26.9 

26.9 

20.0 

19.0 

17.8 

13.4 

12.5 

11.4 

11.2 

10.6 

8.9 

8.7 

8.3 

8.1 

7.8 

7.2 

6.4 

6.2 

6.1 

5.9 

5.9 

5.9 

5.6 

5.4 

5.4 

5.4 

5.2 

5.1 

414.8 

91.5 

92.1 

598.4 

Grov»fth (%) 
1995-1996 

-2.9 

24.1 

12.0 

11.0 

20.0 

15.3 

12.0 

12.0 

33.7 

12.0 

-3.0 

-3.8 

11.1 

3.7 

9.6 

8.3 

19.0 

-3.9 

-2.7 

8.7 

1.4 

9.3 

4.2 

37.6 

-4.1 

-2.5 

8.1 

4.8 

115.3 

12.0 

5.9 

4.5 

16.2 

7.2 

Market 
Share (%) 

1996 

32.4 

14.7 

4.5 

4.5 

3.3 

3.2 

3.0 

2.2 

2.1 

1.9 

1.9 

1.8 

1.5 

1.4 

1.4 

1.3 

1.3 

1.2 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

69.3 

15.3 

15.4 

100.0 

Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-5 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide Host/Proprietary 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Company Name 

IBM 

Dassault 

MacNeal-Schwendler 

Fujitsu 

Hitachi 

Mechanical D3mamics 

C. Itoh Techno-Science* 

Ansys 

Exapt 

Mitsubishi Electric* 

Nihon Unisys 

Toyo Information Systems* 

Kubota Computer 

Whessoe Computing Systems 

Computational Mecharucs 

debis Systemhaus 

Sherpa Corporation 

Century Research Center 

Altair Computing 

Access Corp. 

Framasoft 

CIMTEK 

Cimtel 

Technodia* 

First Cadcam Inc. 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

90.0 

38.7 

30.9 

6.7 

3.1 

2.1 

3.6 

3.3 

6.1 

1.5 

4.3 

0.9 

0.9 

0.6 

0.5 

0.2 

-

0.4 

-

0.5 

0.4 

0.2 

0 

0 

0.4 

112.4 

3.9 

14.5 

130.8 

1995 

88.8 

44.2 

25.1 

7.8 

3.3 

1.9 

2.4 

1.5 

4.5 

1.2 

1.1 

0.8 

0.8 

0.5 

0.5 

0.2 

0.2 

0.3 

-

0.4 

0.4 

0.1 

0 

0 

0.3 

102.1 

3.1 

11.9 

117.1 

1996 

70.5 

27.4 

25.6 

7.7 

2.3 

1.7 

1.7 

1.3 

1.3 

0.9 

0.8 

0.6 

0.5 

0.4 

0.4 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0 

0 

;-

86.4 

2.3 

10.6 

99.3 

Growth (%) 
1995-1996 

-20.6 

-38.0 

2.1 

-0.8 

-30.0 

-9.0 

-30.0 

-14.7 

-71.8 

-30.0 

-22.3 

-30.0 

-33.1 

-17.3 

-32.5 

11.0 

18.8 

-30.0 

NA 

-49.8 

-62.4 

-8.4 

-16.4 

-30.0 

-100.0 

-15.4 

-25.0 

-10.4 

-15.1 

Market 
Share (%) 

1996 

71.0 

27.6 

25.8 

7.7 

2.3 

1.7 

1.7 

1.3 

1.3 

0.9 

0.8 

0.6 

0.5 

0.4 

0.4 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0 

0 

^ 

87.0 

2.3 

10.7 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
NA = Not applicable 
Source: Dataquest (FebruaIy 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-6 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, North America, All Operating Systems 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 
27 

28 

29 

30 

Company Name 

Parametric Technology 

EDS Unigraphics 

IBM 

Autodesk 

Structural D)mamics Research Corporation 

Dassault 

MacNeal-Schwendler 

Computervision 

Intergraph 

Hewlett-Packard 

Ansys 

Sherpa Corporation 

MicroCADAM 

Concentra 

Formtek 

Algor Interactive Systems 

Alias Research 

Gerber Systems 

MCS 

ADRA Systems 

Applicon 

Tecnomatix Technology 

Altair Computing 

Deneb Robotics 

Mechanical Dynamics 

CADKEY 

CGTech 

CNC Software 

Bentley Systems 

SolidWorks Corporation 

All North American Comparues 

ALl European Companies 

All Asian Companies 

All Companies 

1994 

114.7 

91.2 

86.4 

83.6 

52.0 

43.2 

48.3 

30.8 

33.1 

11.2 

17.2 

10.3 

5.0 

8.1 

9.2 

6.5 

7.9 

7.1 

8.3 

9.4 

8.8 

6.8 

4.3 

5.6 

6.3 

5.4 

3.0 

5.1 

1.8 

-

718.6 

14.8 

1.2 

734.6 

1995 

160.6 

95.3 

93.4 

81.5 

60.2 

47.6 

50.0 

28.6 

24.8 

11.9 

17.3 

13.4 

9.0 

8.0 

10.0 

9.7 

8.6 

8.3 

8.6 

8.1 

8.3 

7.4 

6.0 

6.5 

4.7 

5.8 

5.5 

5.6 

5.5 

-

805.5 

18.6 

1.6 

825.7 

1996 

217.8 

116.6 

106.8 

75.9 

68.4 

61.7 

50.2 

34.0 

22.6 

21.2 

20.8 

15.7 

10.6 

10.5 

10.5 

10.4 

9.7 

9.4 

9.2 

8.9 

8.8 

8.6 

8.3 

7.3 

6.2 

6.0 

5.8 

5.8 

5.4 

5.2 

950.4 

22.3 

1.8 

974.5 

Growth (%) 
1995-1996 

35.6 

22.4 

14.3 

-6.8 

13.5 

29.5 

0.2 

19.0 

-9.0 

78.9 

20.6 

17.2 

17.6 

31.5 

4.7 

7.3 

13.0 

13.0 

7.6 

10.4 

5.5 

16.5 

38.3 

13.0 

32.2 

3.5 

5.9 

3.5 

-1.5 

N A 

18.0 

20.2 

8.1 

18.0 

Market 
Share (%) 

1996 

22.4 

12.0 

11.0 

7.8 

7.0 

6.3 

5.1 

3.5 

2.3 

2.2 

2.1 

1.6 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.8 

0.6 

0.6 

0.6 

0.6 

0.6 

0.5 

97.5 

2.3 

0.2 

100.0 

Note: Vendor data Includes OEM revenue, so sum of vendors Is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-7 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, North America, UNIX 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 

27 

28 

29 

30 

Company Name 

Parametric Technology 

EDS Unigraphics 

IBM 

Structural Dynamics Research Corporation 

Dassault 

MacNeal-Schwendler 

Computervision 

Ansys 

Sherpa Corporation 

Hewlett-Packard 

Intergraph 

Concentra 

Alias Research 

Gerber Systems 

Tecnomatix Technology 

Altair Computing 

Formtek 

Deneb Robotics 

Applicon 

ADRA Systems 

ICEM Technologies 

Mechanical Dynamics 

Algor Interactive Systems 

Matra Datavision 

Delcam International 

CGTech 

CIMLINC 

Spatial Technology 

Cadis Software 

MCS 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

103.3 

91.2 

56.0 

48.1 

32.3 

31.9 

29.2 

11.7 

10.3 

10.4 

20.6 

8.1 

7.9 

7.1 

6.8 

4.2 

6.4 

5.6 

8.5 

6.8 

3.8 

5.1 

2.6 

5.2 

1.8 

2.1 

2.6 

2.8 

0.4 

2.5 

508.2 

11.8 

1.0 

521.1 

1995 

134.9 

95.3 

75.7 

55.1 

36.6 

38.0 

27.3 

12.9 

13.3 

8.9 

24.0 

8.0 

8.6 

8.3 

7.4 

5.9 

7.0 

6.5 

6.6 

5.9 

4.5 

3.8 

3.9 

3.8 

3.2 

3.9 

3.4 

2.4 

1.1 

3.0 

591.1 

14.7 

1.4 

607.2 

1996 

169.9 

105.0 

94.3 

65.1 

54.3 

36.9 

32.5 

15.7 

15.6 

15.4 

14.7 

10.5 

9.7 

9.4 

8.6 

7.9 

7A 

73 

6.9 

6.7 

5.1 

4.8 

4.4 

4.1 

4.0 

4.0 

3.9 

3.4 

3.3 

3.2 

684.1 

17.1 

1.6 

702.9 

Growth (%) 
1995-1996 

25.9 

10.2 

24.6 

18.1 

48.4 

-2.7 

18.9 

20.9 

17.3 

73.4 

-38.8 

31.5 

13.0 

13.0 

16.5 

34.1 

4.7 

13.0 

4.9 

13.0 

13.0 

25.7 

13.0 

7.3 

25.6 

4.4 

13.0 

42.4 

205.6 

6.9 

15.7 

16.5 

13.0 

15.8 

Market 
Share (%) 

1996 

24.2 

14.9 

13.4 

9.3 

7.7 

5.3 

4.6 

2.2 

2.2 

2.2 

2.1 

1.5 

1.4 

1.3 

1.2 

1.1 

1.0 

1.0 

1.0 

0.9 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

97.3 

2.4 

0.2 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-8 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, North America, NT/Hybrid 

Rank 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Company Name 

Parametric Technology 

EDS Unigraphics 

Intergraph 

SolidWorks Corporation 

Ansys 

Bentley Systems 

Structural Dynamics Research Corporation 

Autodesk 

Spatial Technology 

3D/Eye Inc. 

DP Technology 

Hewlett-Packard 

MicroCADAM 

MCS 

CGTech 

MacNeal-Schwendler 

Matra Datavision 

Mechanical D5mamics 

NOVASOFT Systems 

B.A. Intelligence Networks 

SRAC 

MARC 

CIMLINC 

CONSENS 

Delcam International 

Altair Computing 

Research Engineers—Civilsoft 

ISD Software 

All North American Companies 

ALl European Comparues 

All Asian Companies 

All Companies 

1994 

11.2 

-
7.3 

-

-
0.7 

-

•-• 

1.5 

-

-

-

0.3 

-

0.3 

-

-

- • 

-

-

-

-

-

-

-

-

P 
-

19.4 

0.1 

-

19.5 

1995 

25.7 

-

0.8 

-

2.1 

2.1 

3.0 

~-

1.3 

-

0.8 

0.5 

0.5 

0.9 

0.6 

0.5 

0.5 

-

0.2 

0.2 

0.4 

-

0.1 

0.1 

-

-

0.1 

-

38.2 

0.5 

-

38.7 

1996 

47.9 

11.5 

7.9 

4.7 

2.7 

2.6 

2.3 

2.3 

1.8 

1.8 

1.5 

1.3 

1.3 

0.9 

0.6 

0.6 

0.5 

0.5 

0.5 

0.4 

0.4 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0 

90.8 

0.7 

-

91.4 

Growth (%) 
1995-1996 

86.5 

N A 

874.0 

N A 

29.7 

27.0 

-20.9 

N A 

42.4 

N A 

100.0 

170.1 

182.4 

6.9 

16.5 

15.1 

6.8 

N A 

100.0 

100.0 

-6.8 

N A 

100.0 

60.0 

N A 

N A 

39.8 

N A 

137.5 

37.2 

N A 

136.2 

Market 1 
Share (%) 

1996 

52.4 

12.6 

8.6 

5.1 

2.9 

2.9 

2.6 

2.5 

2.0 

1.9 

1.7 

1.4 

1.4 

1.0 

0.7 

0.6 

0.6 

0.5 

0.5 

0.5 

0.4 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0 

99.3 

0.7 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater tlian total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-9 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, North America, Personal Computer 

Rank 

1 

,2 

3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Autodesk 

MicroCADAM 

Algor Interactive Systems 

CADKEY 

CNC Software 

Viagrafix 

MCS 

Hewlett-Packard 

Surfware 

Formtek 

Ashlar 

Gibbs and Associates 

Bentley Systems 

ADRA Systems 

SRAC 

DP Technology 

Pathtrace Engineering Systems 

Workgroup Tech. 

Ansys 

AppUcon 

3D/Eye Inc. 

MacNeal-Schwendler 

Cimatron 

Computervision 

Variation Systems .Analysis 

CGTech 

Engineering Mechanics 

GRAPHSOFT 

Boothroyd Dewhurst 

NOVASOFT Systems 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

78.6 

2.8 

3.9 

5.4 

5.1 

4.9 

5.8 

0.7 

1.9 

2.8 

3.5 

1.9 

1.0 

2.7 

1.5 

1.6 

1.4 

-

3.8 

0.3 

-

-

0.5 

1.5 

1.1 

0.6 

3.0 

0.7 

0.9 

0.1 

145.6 

2.7 

0.1 

148.3 

1995 

76.6 

5.0 

5.8 

5.8 

5.6 

5.0 

4.7 

2.5 

3.6 

3.0 

3.0 

2.2 

3.0 

2.2 

1.5 

1.9 

1.5 

1.8 

1.6 

1.7 

-

0.6 

0.9 

1.3 

1.3 

1.1 

1.0 

1.0 

1.0 

1.0 

148.6 

3.2 

0.1 

151.8 

1996 

71.4 

6.2 

6.0 

6.0 

5.8 

5.1 

5.1 

4.5 

3.8 

3.2 

3.1 

2.5 

2.5 

2.3 

2.2 

2.0 

2.0 

1.9 

1.9 

1.8 

1.8 

1.6 

1.6 

1.5 

1.3 

1.2 

1.1 

1.1 

1.0 

1.0 

152.7 

4.4 

0.1 

157.1 

Growth (%) 
1995-1996 

-6.8 

24.1 

3.5 

3.5 

3.5 

3.5 

8.3 

80.6 

6.5 

4.7 

4.2 

13.6 

-16.1 

3.5 

42.9 

3.5 

30.8 

3.5 

20.9 

8.3 

N A 

193.8 

73.8 

19.0 

3.5 

5.9 

3.5 

4.2 

-1.4 

3.5 

2.8 

38.3 

3.5 

3.5 

Market 
Share (%) 

1996 

45.4 

3.9 

3.8 

3.8 

3.7 

3.3 

3.2 

2.8 

2.4 

2.0 

2.0 

1.6 

1.6 

1.4 

1.4 

1.3 

1.2 

1.2 

1.2 

1.2 

1.1 

1.0 

1.0 

1.0 

0.8 

0.7 

0.7 

0.7 

0.6 

0.6 

97.2 

2.8 

0 

100.0 

Note: Vendor data Includes OEM revenue, so sum of vendors Is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) i 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-10 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, North America, Host/Proprietary 

Ranlc 

1 

2 

3 

4 

5 

6 
7 

8 
9 

10 

11 

12 

13 

Company Name 

IBM 

MacNeal-Schwendler 

Dassault 

Mechanical Dynamics 

Ansys 

Access Corporation 

Altair Computing 

Sherpa Corporation 

Computational Mechanics 

Kubota Computer 

debis Systemhaus 

Exapt 

First Cadcam Inc. 

All North American Companies 

All European Comparues 

All Asian Companies 

All Companies 

1994 

30.4 

16.4 

10.8 

0.9 

1.7 

0.4 

-

.-
0.2 

0.1 

-

2.0 

0.3 

45.4 

0.2 

0.1 

45.7 

1995 

17.8 

11.0 

11.1 

0.7 

0.7 

0.4 

-

0.1 

0.2 

0.1 

-

1.5 

0.3 

27.7 

0.2 

0.1 

28.0 

1996 

12.5 

11.0 

7.4 

0.7 

0.6 

0.2 

0.2 

0.1 

0.1 

0.1 

0 

-

-

22.9 

0.1 

0.1 

23.1 

Growth (%) 
1995-1996 

-29.6 

0.1 

-33.0 

-3.1 

-13.1 

-50.0 

N A 

9.5 

-50.0 

-50.0 

N A 

-100.0 

-100.0 

-17.3 

-42.1 

-50.0 

-17.6 

Market 
Share (%) 

1996 

54.2 

47.7 

32.1 

3.0 

2.6 

0.8 

0.7 

0.6 

0.4 

0.3 

0 

• - • 

-

99.2 

0.5 

0.3 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest Marcm 0,1997 



24 Mechanical CAD/CAM/CAE Worldwide 

Table A-11 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Europe, All Operating Systems 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Dassault 

Computervision 

Autodesk 

Matra Datavision 

EDS Unigraphics 

Structural Dynamics Research Corporation 

Hewlett-Packard 

MacNeal-Schwendler 

ISO Software 

Intergraph 

ASCAD 

Tecnomatix Technology 

CAD Lab 

Tebis 

Ansys 

MicroCADAM 

Applicon 

ICEM Technologies 

Sherpa Corp. 

Straessle Informationssysteme 

Delcam International 

Wiechers Datentechnik 

Investronica SA 

Radan Computational 

ADRA Systems 

BCT GMBH 

Bentley Systems 

PROCAD GmbH 

All North American Companies 

All European Comparues 

All Asian Companies 

All Companies 

1994 

165.9 

68.3 

86.3 

90.9 

59.9 

63.5 

35.9 

29.8 

37.3 

18.4 

10.5 

21.2 

12.1 

5.7 

11.4 

5.2 

8.5 

7.3 

9.7 

6.2 

8.4 

15.6 

5.6 

8.9 

5.7 

8.2 

4.4 

3.0 

1.8 

3.5 

587.0 

246.0 

-

832.9 

1995 

249.5 

109.2 

110.5 

100.1 

81.3 

70.0 

46.9 

35.8 

43.5 

32.0 

14.5 

19.7 

14.9 

11.6 

13.6 

12.5 

11.9 

10.3 

12.4 

9.8 

7.2 

12.0 

7.7 

8.3 

6.0 

7.6 

6.8 

4.2 

5.6 

5.8 

794.1 

271.6 

-

1,065.7 

1996 

298.4 

173.3 

132.6 

119.1 

77.9 

75.2 

58.3 

38.5 

33.4 

32.0 

28.1 

18.8 

16.4 

16.3 

15.3 

14.0 

13.8 

12.2 

12.1 

10.9 

10.5 

10.3 

9.6 

8.9 

8.6 

8.0 

7.5 

7.2 

6.9 

6.5 

930.2 

282.5 

-

1,212.8 

Growth (%) 
1995-1996 

19.6 

58.6 

19.9 

19.0 

-4.2 

7.4 

24.4 

7.5 

-23.2 

0.2 

94.3 

-4.4 

10.6 

40.1 

12.5 

12.3 

15.3 

17.6 

-1.9 

11.7 

45.7 

-14.2 

25.2 

7.4 

43.8 

4.5 

9.4 

71.6 

23.1 

12.8 

17.1 

4.0 

N A 

13.8 

Marlcet 
Share (%) 

1996 

24.6 

14.3 

10.9 

9.8 

6.4 

6.2 

4.8 

3.2 

2.8 

2.6 

2.3 

1.6 

1.4 

1.3 

1.3 

1.2 

1.1 

1.0 

1.0 

0.9 

0.9 

0.8 

0.8 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.5 

76.7 

23.3 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) i 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-12 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Europe, UNIX 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Dassault 

Computervision 

Matra Datavision 

EDS Unigraphics 

Structural Dynamics Research Corporation 

Hewlett-Packard 

MacNeal-Schwendler 

Tecnomatix Technology 

ASCAD 

Intergraph 

ICEM Technologies 

Sherpa Corporation 

Ansys 

Straessle Informationssysteme 

Applicon 

Delcam International 

ISD Software 

Radan Computational 

CAD Lab 

Han Dataport 

Eigner -i- Partner 

MARC 

PROCAD GmbH 

ADRA Systems 

Tebis 

Mechanical Dynamics 

Concentra 

MicroCADAM 

All North American Companies 

All European Companies 

All Asian Comparues 

All Comparues 

1994 

132.5 

61.5 

64.7 

86.4 

62.1 

35.9 

29.2 

34.8 

12.2 

5.7 

11.5 

13.0 

6.2 

8.4 

5.8 

15.6 

9.5 

5.3 

7.5 

7.9 

8.0 

7.1 

5.4 

3.8 

3.1 

3.2 

0.5 

3.1 

3.3 

2.9 

455.8 

177.1 

' 

633.0 

1995 

206.0 

91.7 

84.9 

95.7 

60.4 

46.9 

34.2 

32.6 

24.3 

11.6 

12.8 

19.1 

9.8 

7.1 

9.0 

12.0 

10.0 

7.4 

10.4 

7.5 

7.5 

7.8 

6.3 

4.5 

5.2 

5.0 

4.6 

3.0 

3.4 

4.1 

608.0 

185.5 

-

793.5 

1996 

263.8 

135.1 

116.7 

113.8 

64.8 

52.5 

36.7 

24.3 

23.6 

16.3 

14.1 

12.3 

10.9 

10.4 

10.4 

10.3 

9.6 

9.3 

8.8 

7.9 

7.9 

6.5 

6.1 

5.7 

5.7 

5.6 

5.3 

4.1 

4.0 

3.6 

717.4 

172.5 

-

889.9 

Growth (%) 
1995-1996 

28.1 

47.3 

37.4 

18.9 

7.3 

12.1 

7.3 

-25.5 

-2.8 

40.1 

10.5 

-35.7 

11.7 

45.8 

15.6 

-14.2 

-4.3 

26.5 

-15.6 

4.7 

5.3 

-17.4 

-3.2 

27.2 

9.9 

12.4 

14.4 

34.1 

16.4 

-11.8 

18.0 

-7.0 

N A 

12.1 

Marlcet 
Share (%) 

1996 

29.7 

15.2 

13.1 

12.8 

7.3 

5.9 

4.1 

2.7 

2.7 

1.8 

1.6 

1.4 

1.2 

1.2 

1.2 

1.2 

1.1 

1.0 

1.0 

0.9 

0.9 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.5 

0.4 

0.4 

80.6 

19.4 

-

100.0 

Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-13 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Europe, NT/Hybrid 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Parametric Technology 

ISD Software 

Matra Datavision 

Intergraph 

EDS Unigraphics 

CAD Distribution 

Bentley Systems 

BCTGMBH 

Autodesk 

Hewlett-Packard 

Ansys 

CAD Lab 

MicroCADAM 

structural Dynamics Research Corporation 

ASCAD 

Spatial Technology 

SolidWorks Corporation 

PROCAD GmbH 

B.A. Intelligence Networks 

Mechanical Dynamics 

MacNeal-Schwendler 

MARC 

MCS 

Delcam International 

CGTech 

DP Teclinology 

SRAC 

CIMLINC 

Research Engineers—Civilsoft 

NOVASOFT Systems 

All North American Companies 

All European Companies 

All Asian Companies 

ALl Companies 

1994 

6.8 

-

-

4.8 

-

0.1 

0.7 

-

-

-

-

-

0.4 

-

-

0.5 

- • 

0.3 

- • 

-

-

-

-

-

0.2 

-

-

-

-

-

12.2 

0.8 

-

13.0 

1995 

17.5 

-
in 
0.6 

-

3.5 

2.1 

0.4 

-

1.8 

1.4 

0.7 

0.5 

1.0 

0.9 

0.4 

-
0.6 

0.3 

- • 

0.3 

-

0.3 

-

0.2 

0.1 

0.2 

0 

0 

0.1 

26.4 

13.7 

-

40.1 

1996 

38.1 

15.3 

8.2 

6.6 

5.8 

4.8 

3.4 

2.5 

2.3 

2.1 

1.8 

1.5 

1.5 

1.3 

1.0 

0.9 

0.9 

0.8 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

0.2 

0.1 

0.1 

0 

0 

-

64.7 

34.5 

-

99.2 

Growth (%) 
1995-1996 

118.1 

N A 

6.8 

930.2 

N A 

37.5 

58.7 

500.6 

N A 

16.0 

24.0 

126.7 

182.4 

38.1 

14.1 

113.7 

N A 

39.0 

36.0 

N A 

15.0 

N A 

6.9 

N A 

20.1 

40.7 

-34.4 

36.3 

1298.0 

-100.0 

145.6 

150.7 

N A 

147.3 

Market 
Share (%) 

1996 

38.4 

15.4 

8.3 

6.6 

5.8 

4.8 

3.4 

2.5 

2.4 

2.1 

1.8 

1.6 

1.5 

1.3 

1.0 

0.9 

0.9 

0.8 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

0.2 

0.1 

0.1 

0 

0 

-

65.3 

34.7 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 



Mechanical CAD/CAM/CAE Worldwide Market Share 27 

Table A-14 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Europe, Personal Computer 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Autodesk 

Tebis 

Investronica SA 

Wiechers Datentechnik 

MicroCADAM 

Hewlett-Packard 

CAD Lab 

Serbi 

Computervision 

BCT GMBH 

ISD Software 

Cimatron 

Whessoe Computing Systems 

PAFEC 

Bentley Systems 

Ziegler Informatics 

.Anilam Electronics 

Applicon 

Pathtrace Engineering Systems 

Matra Datavision 

Just In Time Systems 

ADRA Systems 

Kloecloier-Moeller 

MCS 

RoboCAD Solutions 

Vero International Software 

Formtek 

ABB Industria'' 

ASCAD 

Ansys 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

56.3 

4.7 

5.7 

8.1 

4.0 

2.4 

3.4 

5.0 

4.5 

3.0 

3.0 

1.6 

3.5 

1.3 

1.0 

4.9 

2.8 

0.3 

1.5 

1.4 

1.9 

1.2 

1.9 

1.8 

2.2 

1.4 

1.2 

1.3 

0.6 

1.9 

83.3 

64.7 

-

148.0 

1995 

78.2 

7.9 

6.0 

7.5 

5.7 

9.1 

5.4 

5.9 

4.4 

3.8 

4.0 

3.4 

3.8 

-

3.0 

3.3 

2.6 

2.4 

1.6 

1.8 

2.5 

1.8 

1.7 

1.5 

1.9 

1.7 

1.4 

1.4 

1.2 

1.1 

115.8 

69.8 

-

185.6 

1996 

74.1 

8.8 

8.6 

8.1 

7.1 

7.0 

5.9 

5.6 

5.2 

4.7 

4.0 

4.0 

3.9 

3.6 

3.2 

3.1 

2.7 

2.6 

2.1 

2.1 

2.1 

1.9 

1.7 

1.6 

1.6 

1.6 

1.5 

1.4 

1.3 

1.2 

111.9 

73.6 

-

185.5 

Growth (%) 
1995-1996 

-5.2 

11.1 

43.8 

7.4 

24.1 

-22.4 

8.2 

-4.1 

19.0 

23.9 

-0.1 

18.9 

1.8 

N A 

4.9 

-3.2 

3.0 

8.3 

31.0 

15.3 

-17.8 

1.3 

0.5 

8.3 

-14.5 

-8.1 

13.2 

0 

10.0 

15.6 

-3.4 

5.5 

N A 

0 

Market 
Share (%) 

1996 

40.0 

4.7 

4.6 

4.4 

3.8 

3.8 

3.2 

3.0 

2.8 

2.5 

2.2 

2.2 

2.1 

2.0 

1.7 

1.7 

1.5 

1.4 

1.1 

1.1 

1.1 

1.0 

0.9 

0.9 

0.9 

0.9 

0.8 

0.8 

0.7 

0.7 

60.3 

39.7 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-15 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Europe, Host/Proprietary 

Rank 

1 

2 

3 

•4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Company Name 

IBM 

Dassault 

MacNeal-Schwendler 

Exapt 

Mechanical Djmamics 

Ansys 

Whessoe Computing Systems 

debis Systemhaus 

Computational Mechanics 

Framasoft 

Sherpa Corporation 

CIMTEK 

Cimtel 

Access Corporation 

First Cadcam Inc. 

All North .American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

33.5 

21.7 

6.3 

4.0 

0.6 

0.8 

0.4 

0.2 

0.2 

0.4 

-
0.2 

0 

0 

0 

35.6 

3.4 

-

39.0 

1995 

43.6 

25.6 

7.0 

3.0 

0.6 

0.5 

0.3 

0.2 

0.2 

0.4 

0.1 

0.1 

0 

0 

0 

43.9 

2.6 

-

46.5 

1996 

34.5 

15.9 

7.0 

1.3 

0.6 

0.4 

0.3 

0.3 

0.2 

0.2 

0.1 

0.1 

0 

0 

•^' 

36.2 

2.0 

-

38.2 

Growth (%) 
1995-1996 

-20.7 

-38.0 

0 

-57.4 

3.5 

-16.9 

-15.4 

6.4 

-12.5 

-62.8 

36.1 

-8.4 

-16.4 

-44.3 

-100.0 

-17.6 

-22.5 

N A 

-17.8 

Market 
Share (%) 

1996 

90.4 

41.6 

18.4 

3.3 

1.5 

1.0 

0.7 

0.7 

0.6 

0.4 

0.3 

0.2 

0.1 

0 

-

94.7 

5.3 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

i 
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Table A-16 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Japan, All Operating Systems 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

MicroCADAM 

Info. Services Int'l. Dentsu* 

IBM 

Fujitsu 

NEC 

Hitachi 

Parametric Technology 

Toshiba* 

Nihon Unisys 

Hitachi Zosen Info Systems 

Hewlett-Packard 

C. Itoh Techno-Science* 

Hakuto* 

Structural Dynamics Research Corporation 

MacNeal-Schwendler 

Marubeni Hytech* 

Autodesk 

Sumisho Electronics* 

Dassault 

Tokyo Electron* 

Seiko* 

Andor* 

Mutoh Industries* 

Computervision 

Mitsui Engineering 

Design Automation 

Toshiba Engineering* 

MARC 

Adam Net 

Toyo Information Systems* 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

75.2 

66.0 

76.4 

83.7 

61.7 

66.7 

26.3 

54.5 

48.1 

34.2 

22.4 

34.6 

23.6 

25.6 

22.3 

18.3 

10.7 

18.4 

13.9 

16.0 

18.0 

17.6 

14.2 

22.3 

12.9 

6.1 

10.9 

9.6 

6.9 

7.6 

313.4 

9.7 

424.3 

747.4 

1995 

104.7 

85.2 

101.3 

97.0 

72.9 

70.9 

41.8 

66.7 

52.8 

38.3 

22.9 

30.8 

29.8 

26.7 

29.6 

19.9 

20.2 

18.8 

19.1 

17.4 

19.7 

15.9 

13.1 

13.9 

14.0 

10.0 

11.6 

11.1 

7.5 

8.1 

400.4 

17.5 

475.8 

893.7 

1996 

123.1 

117.2 

112.9 

107.3 

87.7 

79.9 

71.1 

62.5 

54.4 

39.3 

34.7 

34.4 

34.0 

32.3 

31.4 

23.0 

22.0 

21.6 

20.6 

20.0 

19.0 

17.8 

17.0 

16.5 

16.1 

11.2 

11.1 

10.2 

9.0 

9.0 

488.6 

16.1 

511.8 

1,016.5 

Growth (%) 
1995-1996 

17.6 

37.6 

11.4 

10.7 

20.2 

12.7 

70.2 

-6.3 

3.0 

2.5 

51.6 

11.7 

14.0 

20.8 

6.1 

15.3 

9.1 

14.5 

7.9 

15.3 

-3.5 

12.0 

29.5 
19.0 

15.2 

12.0 

-4.3 

-8.1 

20.9 

10.7 

22.0 

-8.3 

7.6 

13.7 

Market 
Share (%) 

1996 

12.1 

11.5 

11.1 

10.6 

8.6 

7.9 

7.0 

6.2 

5.4 

3.9 

3.4 

3.4 

3.3 

3.2 

3.1 

2.3 

2.2 

2.1 

2.0 

2.0 

1.9 

1.8 

1.7 

1.6 

1.6 

1.1 

1.1 

1.0 

0.9 

0.9 

48.1 

1.6 

50.3 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-17 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Japan, UNIX 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Info. Services Int'l. Dentsu* 

IBM 

Fujitsu 

Hitachi 

Parametric Technology 

Nihon Unisys 

NEC 

Toshiba* 

Hitachi Zosen Info Systems 

MicroCADAM 

C. Itch Techno-Science"* 

Structural Dynamics Research Corporation 

Hewlett-Packard 

MacNeal-Schwendler 

Marubeni Hytech* 

Hakuto* 

Tokyo Electron* 

Seiko* 

Dassault 

Sumisho Electronics* 

Computervision 

Mitsui Engineering 

MARC 

Mutch Industries* 

Toyo Information Systems* 

Adam Net 

Kubota Computer 

Sharp* 

Nihon Itek* 

Toshiba Engineering* 

All North .American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

62.7 

56.8 

56.1 

53.9 

23.7 

43.8 

42.0 

39.6 

34.2 

30.1 

30.9 

25.1 

20.9 

14.7 

18.3 

14.1 

16.0 

18.0 

10.4 

13.1 

21.6 

12.4 

9.6 

7.8 

6.7 

6.7 

6.0 

6.1 

5.1 

10.9 

220.4 

8.0 

338.7 

567.1 

1995 

80.9 

82.1 

65.0 

57.3 

35.1 

51.8 

43.7 

50.0 

38.3 

41.9 

28.4 

26.1 

17.2 

22.5 

19.9 

17.9 

17.4 

19.7 

14.6 

14.2 

13.3 

13.5 

11.1 

7.3 

7.3 

7.2 

6.6 

8.3 

5.5 

11.6 

272.8 

12.4 

370.2 

655.4 

1996 

111.3 

98.4 

72.7 

66.1 

55.4 

53.6 

50.4 

42.5 

38.5 

36.9 

32.7 

30.8 

25.3 

23.2 

23.0 

20.6 

20.0 

19.0 

18.1 

16.4 

15.8 

15.5 

9.5 

8.4 

8.4 

8.2 

7.6 

6.5 

6.4 

5.3 

320.7 

10.5 

380.7 

711.8 

Growth (%) 
1995-1996 

37.6 

19.9 

11.9 

15.3 

58.1 

3.5 

15.3 

-15.0 

0.4 

-11.8 

15.3 

17.9 

46.9 

2.9 

15.3 

15.3 

15.3 

-3.5 

23.7 

15.3 

18.9 

15.3 

-14.5 

15.3 

15.3 

14.2 

15.3 

-22.2 

15.3 

-54.4 

17.5 

-15.9 

2.8 

8.6 

Market 
Share (%) 

1996 

15.6 

13.8 

10.2 

9.3 

7.8 

7.5 

7.1 

6.0 

5.4 

5.2 

4.6 

4.3 

3.5 

3.3 

3.2 

2.9 

2.8 

2.7 

2.5 

2.3 

2.2 

2.2 

1.3 

1.2 

1.2 

1.2 

1.1 

0.9 

0.9 

0.7 

45.1 

1.5 

53.5 

100.0 

Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAFVdistributor revenue not counted in total. 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-18 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Japan, NT/Hybrid 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

'17 

18 

19 

20 

21 

22 

23 
24 

25 

26 

Company Name 

Parametric Technology 

MicroCADAM 

NEC 

Toshiba Engineering* 

Omron 

Wacom 

Mutch Industries* 

Graphtec Engineering 

Hewlett-Packard 

Structural Dynamics Research Corporation 

Spatial Technology 

Intergraph 

Ansys 

Autodesk 

Matra Datavision 

MARC 

EDS Unigraphics 

SolidWorks Corporation 

MacNeal-Schwendler 

Mechanical D5mamics 

CGTech 

Bentley Systems 

SRAC 

Delcam International 

MCS 

Altair Computing 

All North American Companies 

ALl European Companies 

All Asian Companies 

ALl Companies 

1994 

2.6 

3.8 
-

-

-
-

2.5 

-
-

-

0.3 

0.6 

-

-

-

-

• -

•^ 

-

-

0.1 

0 

-

• • - • • 

-

-

7.1 

0.1 

-

7.2 

1995 

6.7 

5.2 

5.2 

-

5.8 

4.9 

2.3 

-

0.9 

0.4 

0.3 

0.1 

0.6 

-

0.6 

-

-

-

0.3 

-

0.2 

0 

0.1 

-

0 

-

14.6 

0.6 

15.9 

31.1 

1996 

15.6 

14.8 

10.4 

5.8 

5.8 

5.5 

4.7 

2.6 

2.2 

1.1 

0.8 

0.8 

0.8 

0.7 

0.6 

0.6 

0.6 

0.4 

0.4 

0.2 

0.2 

0.2 

0.1 

0 

0 

0 

38.6 

0.7 

28.5 

67.8 

Growth (%) 
1995-1996 

134.1 

182.4 

100.0 

N A 

-0.6 

12.8 

100.0 

N A 

128.9 

195.6 

202.4 

902.7 

27.2 

N A 

6.8 

N A 

N A 

N A 

21.8 

N A 

20.1 

407.3 

-42.6 

N A 

6.9 

N A 

163.7 

14.8 

79.4 

117.8 

Market 
Share (%) 

1996 

23.1 

21.8 

15.3 

8.6 

8.5 

8.1 

6.9 

3.8 
3.2 

1.6 

1.2 

1.2 

1.2 

1.0 

0.9 

0.9 

0.9 

0.6 

0.5 

0.4 

0.4 

0.3 

0.1 

0.1 

0.1 

0 

56.9 

1.0 

42.1 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
•Company statistics contain VAFl/distributor revenue not counted in total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-19 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Japan, Personal Computer 

Rank 

1 

2 

3 

4 

5 
6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

28 

29 

30 

Company Name 

MicroCADAM 

NEC 

Fujitsu 

Autodesk 

Toshiba* 

Andor* 

Hakuto* 

Hitachi 

Design Automation 

Hewlett-Packard 

Info. Services Int'l. Dentsu* 

Sumisho Electronics* 

Kozo Keikaku Engineering* 

Mutch Industries* 

Graphtec Engineering 

Argo Graphics* 

Cimatron 

Mitsubishi Electric* 

Ashlar 

Anilam Electronics 

Uchida Yoke 

MacNeal-Schwendler 

ADRA Systems 

Surfware 

Workgroup Tech. 

Hitachi Zosen Info Systems 

Wacom 

Adam Net 

CADKEY 

Computervision 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

41.3 

19.7 

20.9 

10.2 

14.9 

17.6 

9.4 

9.6 

6.1 

1.5 

3.3 

5.2 

3.7 

3.8 

-

1.9 

0.3 

1.8 

1.2 

1.1 

-

-

0.9 

0.1 

-

-

4.7 

0.2 

0.6 

0.7 

61.1 

1.5 

71.2 

133.8 

1995 

57.6 

24.0 

24.2 

19.2 

16.7 

15.9 

11.9 

10.2 

10.0 

4.8 

4.3 

4.6 

3.3 

3.5 

-

2.0 

0.7 

1.7 

1.6 

1.2 

0.8 

0.3 

0.8 

0.3 

0.7 

-

1.1 

0.2 

0.7 

0.6 

89.9 

4.4 

77.9 

172.3 

1996 

71.4 

26.9 

26.9 

20.9 

20.0 

17.8 

13.4 

11.4 

11.2 

7.3 

5.9 

5.1 

4.2 

4.0 

2.6 

2.3 

1.9 

1.9 

1.7 

1.3 

1.3 

1.0 

0.9 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.7 

110.2 

4.9 

92.0 

207.1 

Growth (%) 
1995-1996 

24.1 

12.0 

11.0 

9.2 

20.0 

12.0 

12.0 

12.0 

12.0 

53.1 

37.6 

12.0 

27.8 

12.0 

N A 

12.0 

150.7 

12.0 

4.2 

12.0 

60.6 

211.0 

12.0 

224.0 

12.0 

N A 

-30.7 

227.9 

12.0 

19.0 

22.5 

10.9 

18.1 

20.2 

Marltet 
Share (%) 

1996 

34.5 

13.0 

13.0 

10.1 

9.7 

8.6 

6.5 

5.5 

5.4 

3.5 

2.8 

2.5 

2.0 

1.9 

1.2 

1.1 

0.9 

0.9 

0.8 

0.6 

0.6 

0.5 

0.4 

0.4 

0.4 

0.4 

OA 

0.4 

0.4 

0.4 

53.2 

2.4 

44.4 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
•Company statistics contain VAR/distributor revenue not counted in total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CI\/IEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-20 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Japan, Host/Proprietary 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Company Name 

IBM 

Fujitsu 

MacNeal-Schwendler 

Dassault 

Hitachi 

C. Itoh Techno-Science* 

Mitsubishi Electric* 

Nihon Unisys 

Toyo Information Systems* 

Kubota Computer 

Mechanical D3mainics 

Century Research Center 

Ansys 

Whessoe Computing Systems 

Technodia* 

Altair Computing 

Computational Mechanics 

Framasoft 

First Cadcam Inc. 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

19.6 

6.7 

7,6 

3.5 

3.1 

3.6 

1.5 

4.3 

0.9 

0.7 

0.4 

0.4 

0.5 

0.1 

Q 

-

0.1 

0 
0.1 

24.8 
0.2 

14.4 

39.4 

1995 

19.3 

7,8 
6.5 

4.4 

3.3 

2.4 
1.2 

1.1 

0.8 

0.6 

0.5 

0.3 

0.2 

0.1 

0 
-

0 

0 
0.1 

23.0 

0.1 

11.7 

34.9 

1996 

14.5 

7.7 
6.9 

2.5 

2.3 

1.7 

0.9 

0.8 
0.6 

0.4 

0.3 
0.2 

0.2 

0.1 

0 

0 
0 

Q 

-

19.2 
0.1 

10.6 

29.9 

Growth (%) 
1995-1996 

-24.7 

-0.8 

5.9 

-44.2 

-30.0 

-30.0 

-30.0 

-22.3 

-30.0 

-30.0 

-24.7 

-30.0 

-14.7 

-30.0 

-30.0 

N A 

-30.0 

-53.5 

-100.0 

-16.5 

-38.0 

-10.0 

-14.4 

Market 
Share (%) 

1996 

48.6 

25.8 

23.1 

8.3 

7.8 

5.7 

2.9 

2.8 

1.9 

1.5 

1.1 

0.7 

0.6 

0.2 

0.1 

0.1 

0.1 

0 

-

64.4 

0.3 

35.4 

100.0 

Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
•Company statistics contain VAR/distributor revenue not counted in total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-21 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Asia/Pacific, Ail Operating Systems 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Autodesk 

Dassault 

EDS Unigraphics 

Structural Dynamics Research Corporation 

Matra Datavision 

Computervision 

MicroCADAM 

Delcam International 

MacNeal-Schwendler 

Ansys 

Cimatron 

Formtek 

Intergraph 

MCS 

Sharp'' 

Gerber Systems 

Straessle Informationssysteme 

ADRA Systems 

Bentley Systems 

PAFEC 

Mechanical Dynamics 

Hewlett-Packard 

Investronica SA 

MARC 

Concentra 

CNC Software 

B.A. Intelligence Networks 

ALtair Computing 

All North American Companies 

All European Compaiues 

All Asian Companies 

All Companies 

1994 

29.0 

0.1 

16.0 

10.8 

8.3 

7.6 

2.6 

2.8 

3.0 

2.3 

1.8 

1.3 

1.1 

0.7 

2.4 

1.3 

1.5 

1.1 

1.1 

0.7 

0.3 

-

1.0 

3.7 

3.8 

-

0.1 

0.5 

0.4 

0.3 

79.6 

12.3 

2.9 

94.8 

1995 

37.5 

9.6 

23.0 

13.3 

9.4 

8.3 

7.0 

4.6 

3.9 

2.8 

2.4 

2.2 

1.7 

0.8 

2.1 

1.8 

2.1 

1.2 

1.6 

1.1 

0.8 

-

1.0 

0.8 

3.9 

-

0.3 

0.6 

0.4 

0.4 

111.2 

17.8 

4.1 

133.1 

1996 

49.8 

32.9 

25.0 

13.7 

11.7 

8.9 

7.5 

5.5 

4.6 

3.9 

3.0 

2.7 

2.1 

2.1 

1.9 

1.9 

1.6 

1.5 

1.4 

1.4 

1.0 

0.9 

0.9 

0.9 

0.8 

0.8 
0.7 

0.7 

0.6 

0.5 

154.2 

17.7 

2.2 

174.0 

Growth (%) 
1995-1996 

32.9 

241.1 

8.9 

2.8 

24.4 

7.3 

7.4 

19.0 

17.9 

38.4 

25.7 

18.4 

22.0 

171.6 

-7.0 

7.6 

-22.2 

21.0 

-14.2 

19.3 

18.7 

N A 

-in 

14.2 

-79.5 

N A 

178.3 

16.8 

51.2 

27.6 

38.6 

-0.3 

-46.7 

30.8 

Market 
Share (%) 

1996 

28.6 

18.9 

14.4 

7.9 

6.7 

5.1 

4.3 

3.2 

2.6 

2.3 

1.7 

1.5 

1.2 

1.2 

1.1 

1.1 

0.9 

0.9 

0.8 

0.8 

0.6 

0.5 

0.5 
0.5 

0.5 

0.5 

0.4 

0.4 

0.4 

0.3 

88.6 

10.2 

1.3 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
•Company statistics contain VAR/distributor revenue not counted in total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-22 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Asia/Pacific, UNIX 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

28 

29 

30 

Company Name 

IBM 

Parametric Technology 

Dassault 

EDS Unigraphics 

Structural Dynamics Research Corporation 

Matra Datavision 

Computervision 

Delcam International 

MacNeal-Schwendler 

Ansys 

Sharp* 

Gerber Systems 

Formtek 

MicroCADAM 

Straessle Informationssysteme 

Intergraph 

ADRA Systems 

MARC 

Autodesk 

Mechanical Dynamics 

Concentra 

MCS 

Hewlett-Packard 

Altair Computing 

Hitachi Zosen Info Systems 

PAFEC 

CIMLINC 

CSAR Corporation 

CAD Centre 

Applicon 

All North American Companies 

ALl European Companies 

All Asian Companies 

All Companies 

1994 

24.3 

0.1 

8.1 

8.3 

6.9 

2.6 

2.7 

2.2 

1.2 

0.9 

1.5 

1.1 

0.5 

1.2 

1.1 

1.5 

0.5 

-

1.0 

0.8 

0.1 

0.4 

3.5 

0.3 

0.3 

-

-

; - • 

0.1 

0.2 

52.5 

6.3 

2.0 

60.8 

1995 

31.0 

8.1 

10.2 

9.4 

7.5 

6.0 

4.4 

2.7 

1.8 

1.7 

2.1 

1.2 

0.5 

1.6 

1.6 

2.0 

0.8 

-

1.4 

0.8 

0.3 

0.6 

0.6 

0.4 

0.4 

-

0.3 

0.2 

0.1 

0.2 

73.0 

10.8 

2.8 

86.7 

1996 

42.8 

25.6 

12.1 

10.5 

8.5 

6.5 

5.3 

3.8 
2.2 

2.0 

1.6 

1.5 

1.4 

1.4 

1.4 

1.3 

1.0 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.5 

0.4 

0.3 

0.3 

0.2 

0.2 

0.2 

103.8 

12.3 

2.2 

118.2 

Growth (%) 
1995-1996 

38.4 

216.7 

17.8 

12.1 

12.2 

7.3 

18.9 

40.0 

21.7 

18.6 

-22.2 

21.0 

171.6 

-11.8 

-14.2 

-37.5 

20.0 

N A 

-46.1 

-12.1 

178.3 

6.9 

10.7 

21.2 

0.4 

N A 

15.6 

53.2 

95.1 

4.9 

42.1 

13.8 

-23.6 

36.4 

Market 
Share (%) 

1996 

36.2 

21.7 

10.2 

8.9 

7.2 

5.5 

4.5 

3.2 

1.9 

1.7 

1.4 

1.3 

1.2 

1.2 

1.2 

1.1 

0.8 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.4 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

87.8 

10.4 

1.8 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
'Company statistics contain VAF^dlstrlbutor revenue not counted In total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest Marchi 0,1997 
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Table A-23 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Asia/Pacific, NT/Hybrid 

Rank 

1 

2 

3 

4 

5 
6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

Company Name 

Parametric Technology 

EDS Unigraphics 

Matra Datavision 

Autodesk 

Intergraph 

MicroCADAM 

Bentley Systems 

Ansys 

SolidWorks Corporation 

Structural Dynamics Research Corporation 

B.A. Intelligence Networks 

MCS 

DP Technology 

Delcam International 

Mechanical Dynamics 

Spatial Technology 

Hewlett-Packard 

MARC 

SRAC 

MacNeal-Schwendler 

CAD Lab 

Research Engineers—Civilsoft 

Altair Computing 

CGTech 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

0 

-

-

- • 

0.5 

0.1 

0.1 

-

-

-

-

•^ 

-

~-

.r; 

0.1 

-

-

- - ^ • 

:-. 

: - • 

--

.̂  

0 

0.7 

0.2 

-

0.9 

1995 

1.5 

•7 

0.8 

-

0.1 

0.2 

0.3 

0.3 

-

0.4 

0.1 

0.2 

0.1 

-

-

0.1 

0 

- • 

-

0 

^ 

0 

• • - . 

0 

3.3 

0.8 

-

4.0 

1996 

7.2 

1.2 

0.8 

0.7 

0.7 

0.5 

0.5 

0.3 

0.3 

0.3 

0.3 

0.2 

0.2 

0.1 

0.1 

O.l 

0.1 

0 

0 

0 

0 

0 

0 

0 

12.6 

1.0 

-

13.5 

Growth (%) 
1995-1996 

369.0 

N A 

6.8 

N A 

902.7 

197.2 

52.3 

27.2 

N A 

-29.2 

160.0 

6.9 

158.5 

N A 

N A 

-31.6 

72.4 

N A 

N A 

84.6 

N A 

1,298.0 

N A 

-88.3 

284.2 

24.2 

N A 

234.7 

Market 
Share (%) 

1996 

53.4 

8.5 

6.1 

5.5 

5.0 

4.0 

3.6 

2.5 

2.3 

2.2 

1.9 

1.4 

1.3 

0.8 

0.5 

0.5 

0.4 

0.4 

0.3 

0.3 

o.l 
0.1 

0 

0 

92.9 

7.1 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-24 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Asia/Pacific, Personal Computer 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 
27 

28 

29 

30 

Company Name 

Autodesk 

MicroCADAM 

Cimatron 

MCS 

Investronica SA 

CNC Software 

PAFEC 

Formtek 

Bentley Systems 

Vero International Software 

Just In Time Systems 

ADRA Systems 

B.A. Intelligence Networks 

Computervision 

.Ansys 

Surfware 

Matra Datavision 

SRAC 

DP Technology 

Hewlett-Packard 

Structmral Djnramics Research Corporation 

Research Engineers—Civilsoft 

Ashlar 

MacNeal-Schwendler 

CAD Lab 

Applicon 

Algor Interactive Systems 

RoboCAD Solutions 

Pathtrace Engineering Systems 

SolidWorks Corporation 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

15.1 

1.6 

0.8 

0.9 

3.8 

0.5 

-

0.2 

0.1 

0.2 

-
0.2 

0.2 

0.1 

0.3 

0.3 

0.1 

0.1 

0.1 

0.2 

0.7 

0.1 

-

* 

-̂

0 

0 

0 

0 

-

21.5 

5.8 

0.9 

28.2 

1995 

21.6 

2.1 

1.4 

1.0 

3.9 

0.6 

-

0.2 

0.5 

0.3 

-

0.3 

0.2 

0.2 

0.2 

0.5 

0.2 

-

0.2 

0.2 

0.3 

0.1 

0.1 

0 

-

0 

0 

0 

0 

-

28.8 

6.1 

1.2 

36.2 

1996 

23.5 

2.6 

1.9 

1.0 

0.8 
0.7 

0.6 

0.6 

0.5 

0.4 

0.4 

0.4 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

31.3 

4.4 

0 

35.7 

Growth (%) 
1995-1996 

8.9 

24.1 

33.7 

8.3 

-79.5 

16.8 

N A 

171.6 

0.6 

21.5 

N A 

17.5 

14.5 

19.0 

18.6 

-56.8 

15.3 

N A 

13.8 

15.3 

-62.1 

39.8 

4.2 

267.6 

N A 

8.3 

33.1 

33.1 

165.1 

N A 

8.8 

-27.8 

-99.4 

-1.1 

Market 
Share (%) 

1996 

65.8 

7.4 

5.2 

2.9 

2.3 

1.9 

1.8 

1.7 

1.3 

1.1 

1.0 

1.0 

0.8 

0.7 

0.7 

0.6 

0.6 

0.6 

0.5 

0.5 

0.3 

0.3 

0.3 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

87.6 

12.4 

0 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-25 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Asia/Pacific, Host/Proprietary 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

Company Name 

IBM 

Dassault 

MacNeal-Schwendler 

Mechanical Djmamics 

.Ansys 

Altair Computing 

Framasoft 

Computational Mechanics 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

4.8 

2.7 

0.6 

0.2 

0.1 

-

-

0 

4.8 

0.1 

-

4.9 

1995 

6.5 

3.1 

0.5 

0.2 

0.1 

-

0 

0 

6.1 

0 

-

6.2 

1996 

7.0 

1.6 

0.7 

0.1 

0.1 

0 

0 

*-

6.5 

0 

-
6.5 

Growth (%) 
1995-1996 

6.6 

-46.8 

25.2 

-32.2 

-15.7 

N A 

-7.4 

-100.0 

6.3 

-95.0 

N A 

5.7 

Market 
Share (%) 

1996 

107.0 

25.3 

10.1 

1.6 

1.1 

0.2 

0 

- • 

100.0 

0 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CI\/IEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-26 
1996 CAD/CAMlCAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Rest of World, All Operating Systems 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

28 

29 

30 

Company Name 

IBM 

Engineering Mechanics 

Intergraph 

Autodesk 

Cimatron 

Delcam International 

Computervision 

EDS Unigraphics 

MicroCADAM 

NOVASOFT Systems 

Matra Datavision 

Ansys 

Formtek 

Investronica SA 

CNC Software 

Whessoe Computing Systems 

CADKEY 

Straessle Informationssysteme 

Viagrafix 

DP Technology 

B.A. Intelligence Networks 

Computational Mechanics 

Tebis 

MCS 

Bentley Systems 

Surfware 

SRAC 

ADRA Systems 

CGTech 

CAD Centre 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

10.6 
:-

1.5 

5.8 

2.8 
1.1 

1.4 

1.4 

1.1 

OA 

-

1.0 

0.7 

0.5 

0.5 

0.4 

0.3 

-

0.2 

-
0.1 

0.1 

-
-

0 

0.1 

0.1 

0.2 

0.1 

0 

24.7 

5.4 

-

30.1 

1995 

9.7 

4.5 

4.9 

4.3 

3.5 

2.2 

2.0 

1.6 

1.3 

1.0 

0.9 

0.7 

0.8 

0.5 

0.5 

0.5 

0.4 

0.3 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

30.9 

8.5 

-

39.4 

1996 

12.3 

5.2 

4.5 

4.1 

3.4 

2.6 

2.3 

1.9 

1.5 

1.1 

0.9 

0.9 

0.8 

0.6 

0.5 

0.5 

0.4 

0.3 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

34.3 

8.6 

-

42.9 

Grov» t̂h (%) 
1995-1996 

26.4 

15.4 

-7.0 

-3.9 

-1.6 

21.1 

19.0 

24.2 

17.2 

15.6 

7.4 

19.4 

8.6 

4.0 

6.5 

6.0 

6.5 

-14.2 

6.5 

15.3 

14.4 

10.3 

12.3 

13.7 

21.0 

13.7 

-24.9 

17.5 

8.0 

265.8 

11.1 

0.7 

N A 

8.9 

Market 
Share (%) 

1996 

28.6 

12.2 

10.5 

9.6 

8.0 

6.1 

5.4 

4.5 

3.5 

2.6 

2.2 

2.0 

1.9 

1.3 

1.2 

1.1 

1.0 

0.7 

0.4 

0.4 

0.4 

0.3 

0.3 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

80.0 

20.0 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-27 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Rest of World, UNIX 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Engineering Mechanics 

Intergraph 

Delcam International 

Computervision 

EDS Unigraphics 

Matra Datavision 

Ansys 

NOVASOFT Systems 

Formtek 

MicroCADAM 

Cimatron 

Straessle Informationssysteme 

Autodesk 

CAD Centre 

Computational Mechanics 

ADRA Systems 

CGTech 

Whessoe Computing Systems 

Tebis 

DP Technology 

MCS 

First Cadcam Inc. 

SRAC 

Algor Interactive Systems 

B.A. Intelligence Networks 

Bentley Systems 

Siemens Nixdorf Info systeme 

Mechanical Dynamics 

Spatial Technology 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

8.9 

-

0.9 

1.1 

1.3 

1.4 

-

0.7 

0.3 

0.5 

0.5 

OA 

rr 

0.3 

0 

0.1 

0.2 

0 

0 

-

-

-

0 

0 

0 

0.1 

-

0.4 

0.1 

0.1 

14.5 

2.0 

-

16A 

1995 

8.0 

3.0 

4.7 

2.1 

1.9 

1.6 

0.8 

0.6 

0.5 

0.5 

0.5 

0.6 

0.3 

0.3 

0 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.4 

0.1 

0.1 

20.4 

4.3 

-

24.6 

1996 

10.3 

3.6 

2.9 

2.5 

2.2 

1.8 

0.8 

0.7 

0.6 

0.6 

0.5 

0.3 

0.3 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

^ 

^ 

-

21.7 

4.1 

-

25.8 

Growth (%) 
1995-1996 

28.5 

20.0 

-37.5 

22.0 

18.9 

12.1 

7.3 

18.6 

20.0 

8.6 

-11.8 

-47.9 

-14.2 

-52.0 

260.1 

20.0 

20.0 

2.5 

20.0 

14.4 

20.0 

6.9 

23.0 

-29.3 

20.0 

20.0 

-24.3 

-100.0 

-100.0 

-100.0 

6.6 

-3.4 

N A 

4.8 

Market 
Share (%) 

1996 

39.9 

13.9 

11.4 

9.8 

8.6 

6.8 

3.1 

2.6 

2.2 

2.2 

1.8 

1.2 

1.1 

0.5 

0.4 

0.4 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0 

- • 

-

-

84.0 

16.0 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-28 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Rest of World, NT/Hybrid 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Company Name 

Intergraph 

EDS Unigraphics 

MicroCADAM 

NOVASOFT Systems 

Autodesk 

Ansys 

Matra Datavision 

Delcam International 

Bentley Systems 

B.A. Intelligence Networks 

DP Technology 

MCS 

CGTech 

SRAC 

Structural Djnramics Research Corporation 

Spatial Technology 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

0.3 
«4 

0.1 

--.. 

. - • • 

-

• ^ 

-

p 
^ 

-

T 

0 

^ 

-

0.1 

0.4 

0.4 

-

0.8 

1995 

0.2 

-

0.1 

0.1 

-

0.1 

0.1 

-

0 

0 

0 

•7-

-: 

0 

0 

0 

0.6 

0.1 

-
0.7 

1996 

1.6 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

-

-

2.2 

0.2 

-

2.4 

Growth (%) 
1995-1996 

902.7 

N A 

182.4 

30.0 

N A 

38.2 

6.8 

N A 

56.1 

30.0 

30.0 

N A 

N A 

-75.4 

-lOO.O 

-100.0 

281.5 

88.5 

N A 

254.1 

Market 
Share (%) 

1996 

65.6 

7.8 

7.2 

5.2 

5.1 

4.7 

4.3 

3.2 

2.8 

1.8 

1.5 

0.3 

0.2 

0.2 

-

-

92.5 

7.5 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater tfian total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 



42 Mechanical CAD/CAM/CAE Worldwide 

Table A-29 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Rest of World, Personal Computer 

Rank 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 

27 

28 

29 

30 

Company Name 

Autodesk 

Cimatron 

Engineering Mechanics 

MicroCADAM 

Investronica SA 

CNC Software 

CADKEY 

NOVASOFT Systems 

Whessoe Computing Systems 

Formtek 

Viagrafix 

Surfware 

Computervision 

Tebis 

B.A. Intelligence Networks 

MCS 

DP Technology 

.Ansys 

SRAC 

Bentley Systems 

Superdraft 

Algor Interactive Systems 

Engineered Software 

Ziegler Informatics 

GRAPHSOFT 

Matra Datavision 

Research Engineers—Civilsoft 

Computational Mechanics 

CGTech 

ADRA Systems 

All North American Companies 

All European Comparues 

All Asian Companies 

All Companies 

1994 

5.5 

1.9 
, 

0.6 

0.5 

0.5 

0.3 

0 

0.3 

0.2 

0.2 

0.1 

0.1 

-: 

0.1 

-

-
0.2 

0 

0 

0 

0 

^• 

0 

0 

• -

0 

0 

0 

0.1 

8.1 

3.0 

-

11.1 

1995 

4.0 

2.9 

1.5 

0.7 

0.5 

0.5 

0.4 

0.4 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

-

0 

0 

0 

0 

0 

0 

0 

8.5 

4.1 

-

12.6 

1996 

3.9 

3.1 

1.6 

0.9 

0.6 

0.5 

0.4 

0.4 

0.4 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8.8 

4.2 

-

13.0 

Growth (%) 
1995-1996 

-3.9 

7.8 

6.5 

24.1 

4.0 

6.5 

6.5 

6.5 

6.5 

8.6 

6.5 

13.7 

19.0 

11.1 

6.5 

8.3 

6.5 

17.3 

-11.9 

3.1 

6.5 

6.5 

N A 

-3.2 

3.5 

15.3 

39.8 

6.5 

4.0 

6.5 

3.2 

3.0 

N A 

3.1 

Marlcet 
Share (%) 

1996 

29.7 

24.1 

12.7 

6.8 

4.4 

4.1 

3.3 

3.2 

2.9 

1.9 

1.4 

0.8 

0.8 

0.7 

0.7 

0.6 

0.6 

0.6 

0.5 

0.5 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

67.6 

32.4 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table A-30 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Rest of World, Host/Proprietary 

Rank 

1 

2 

3 

4 

5 
6 

Company Name 

IBM 

Whessoe Computing Systems 

Computational Mechanics 

Ansys 

Mechanical Dynamics 

First Cadcam Inc. 

All North American Companies 

All European Companies 

All Asian Companies 

All Companies 

1994 

1.7 

0.1 

0 

0.1 

0 
... 

1.7 

0.1 

-

1.8 

1995 

1.7 

0.1 

0 

0 

0 

0 

1.5 

0.1 

-

1.5 

1996 

2.0 

0 

0 

0 

-

-

1.6 

0.1 

-

1.7 

Growth (%) 
1995-1996 

16.2 

-10.0 

-10.0 

-15.7 

-100.0 

'100.0 

12.9 

-10.0 

N A 

11.9 

Market 
Share (%) 

1996 

116.8 

2.8 
1.7 

1.4 

-

-

96.7 

3.3 

-

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
NA = Not applicable 
Source: Dataquest (February 1997) 

CMEC-WW-MS-9701 ©1997 Dataquest March 10,1997 
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Table B-1 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
All Mechanical Software Companies, Worldwide, All Operating Systems 

Ranlc 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

Company Name 

3D/Eye Inc. 

ABB Industria* 

Access Corp. 

Adam Net 

Adina R&D 

ADRA Systems 

Algor Interactive Systems 

Alias Research 

Altair ComputIng 

Andor* 

.Anilam Electronics 

Ansys 

Applicon 

Argo Graphics* 

ASCAD 

Ashlar 

Auto-Trol 

Autodesk 

B.A. Intelligence Networks 

BCT GMBH 

Bentley Systems 

Boothroyd Dewhurst 

C. Itoh Techno-Science* 

CAD Centre 

CAD Distribution 

CAD Lab 

Cadis Software 

CADDC 

CADKEY 

CADSI 

CADWORKS 

Catalpa groups Missler 

Century Research Center 

CGTech 

Cimatron 

CIMLINC 

CIMTEK 

Cimtel 

1994 

-

1.3 

0.8 

6.9 

8.0 

18.0 

6.8 

13.1 

5.7 

17.6 

4.1 

32.5 

19.3 

3.6 

12.1 

5.8 

4.4 

176.0 

2.6 

3.0 

3.9 

1.4 

34.6 

0.7 

3.8 

11.4 

0.4 

4.2 

6.8 

2.1 

0.2 

1.1 

1.1 

6.0 

7.3 

4.8 

4.1 

0.8 

1995 

-

1.4 

0.6 

7.5 

9.0 

19.0 

10.0 

17.3 

8.0 

15.9 

3.8 

37.4 

21.5 

3.8 

14.9 

5.7 

4.1 

210.2 

2.7 

4.2 

12.2 

1.6 

30.8 

0.9 

5.8 

13.6 

1.2 

4.7 

7.5 

3.1 

0.2 

1.5 

1.1 

10.0 

11.3 

5.8 

1.2 

1.0 

1996 

3.5 

1.4 

0.5 

9.0 

10.3 

21.1 

10.5 

12.7 

10.0 

17.8 

4.1 

44.3 

21.8 

4.3 

16.4 

5.9 

4.6 

204.9 

3.3 

7.2 

13.9 

1.6 

34.4 

1.6 

5.0 

15.5 

3.3 

5.1 

7.2 

3.2 

0.1 

1.5 

1.1 

10.4 

13.7 

6.5 

1.6 

1.0 

Growth (%) 
1995-1996 

NA 

0 

-25.2 

20.9 

15.0 

11.2 

5.2 

-26.2 

25.1 

12.0 

5.8 

18.5 

1.3 

13.5 

10.6 

4.2 

12.1 

-2.5 

21.9 

71.6 

14.2 

-0.6 

11.7 

78.8 

-13.1 

13.7 

175.0 

9.4 

-3.9 

4.8 

-44.4 

1.9 

2.5 

4.0 

22.0 

11.8 

31.0 

4.9 

Marlcet 
Share (%) 

1996 

0.1 

0 

0 

0.3 

0.3 

0.6 

0.3 

0.4 

0.3 

0.5 

0.1 

1.3 

0.6 

0.1 

0.5 

0.2 

0.1 

6.0 

0.1 

0.2 

0.4 

0 

1.0 

0 

0.1 

0.5 

0.1 

0.1 

0.2 

0.1 

0 

0 

0 

0.3 

OA 

0.2 

0 

0 
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Table B-1 (Continued) 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
All Mechanical Software Companies, Worldwide, All Operating Systems 

Rank 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

Company Name 

CMstat 

CNC Software 

Computational Mechanics 

Computervision 

Concentra 

CONSENS 

Control Data 

CSAR Corp. 

Dassault 

Database Applications 

debis Systemhaus 

Delcam International 

Deneb Robotics 

Design Automation 

DP Technology 

EDS Unigraphics 

Eigner + Partner 

Engineered Software 

Engineering Computer Services* 

Engineering Mechanics 

ESI Group 

Exapt 

FHECOR* 

First Cadcam Inc. 

Formtek 

Framasoft 

Fujitsu 

Gerber Systems 

Gibbs and Assoc. 

GRAPHSOFT 

Graphtec Engineering 

Hakuto* 

Han Dataport 

Hewlett-Packard 

Hitachi 

Hitachi Zosen Info Systems 

IBM 

ICEM Technologies 

1994 

0.7 

7.6 

2.1 

148.2 

12.1 

-

-

1.2 

154.2 

0.5 

3.2 

11.6 

8.0 

7.0 

3.7 

138.2 

5.4 

0.6 

6.9 

8.1 

-

7.2 

0.5 

3.3 

17.4 

4.7 

83.7 

12.1 

1.9 

1.0 

7.9 

23.6 

7.1 

74.5 

66.7 

34.5 

368.3 

10.9 

1995 

0.7 

8.4 

2.1 

149.1 

12.7 

0.6 

2.3 

3.4 

190.6 

0.5 

3.5 

16.7 

9.3 

11.6 

4.8 

156.2 

6.3 

0.6 

7.9 

7.6 

4.5 

5.7 

0.6 

3.7 

18.9 

4.7 

97.0 

13.1 

2.2 

1.5 

8.6 

29.8 

7.8 

79.0 

70.9 

38.7 

491.5 

15.3 

1996 

1.9 

8.7 

2.1 

177.4 

16.6 

1.0 

2.8 

5.2 

228.6 

0.7 

4.0 

21.8 

8.4 

11.2 

6.0 

194.3 

6.1 

0.6 

-

8.6 

5.0 

2.6 

0.6 

3.8 

20.6 

3.9 

107.3 

14.9 

2.5 

1.5 

8.6 

34.0 

6.5 

90.2 

79.9 

39.7 

580.2 

17.0 

Growth (%) 
1995-1996 

160.0 

3.7 

-3.2 

19.0 

31.0 

60.0 

21.7 

53.2 

19.9 

50.9 

13.1 

30.9 

-9.4 

-3.0 

25.2 

24.4 

-3.2 

1.9 

-100.0 

13.1 

11.1 

-54.0 

0 

3.0 

8.7 

-16.7 

10.7 

14.0 

13.6 

3.5 

0.5 

14.0 

-17.4 

14.2 

12.7 

2.5 

18.0 

11.5 

Market 
Share (%) 

1996 

0.1 

0.3 

0.1 

5.2 

0.5 

0 

0.1 

0.2 

6.7 

0 

0.1 

0.6 

0.2 

0.3 

0.2 

5.7 

0.2 

0 

-

0.3 

0.1 

0.1 

0 

0.1 

0.6 

0.1 

3.1 

0.4 

0.1 

0 

0.3 

1.0 

0.2 

2.6 

2.3 

1.2 

17.0 

0.5 
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Table B-1 (Continued) 
1996 CAD/CAM/CAE/GIS Software Market Share Table (Revenue in $M) 
All Mechanical Software Companies, Worldwide, All Operating Systems 

Rank 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

Company Name 

IMSI 

Info. Services Int'l. Dentsu* 

Intergraph 

Investroruca SA 

ISD Software 

ISKA 

Just In Time Systems 

Kloeckner-Moeller 

Kozo Keikaku Engineering* 

Kubota Computer 

Livermore Software Tech. 

MacNeal-Schwendler 

MARC 

Marubeni Hytech* 

Matra Datavision 

MCS 

Mechanical Dynamics 

MicroCADAM 

Mitsubishi Electric* 

Mitsui Engineering 

Mutoh Industries* 

NEC 

Nihon Itek* 

Nihon Unisys 

NOVASOFT Systems 

Omron 

FAFEC 

Parametric Technology 

Pathtrace Engineering Systems 

PROCAD GmbH 

Radan Computational 

Research Engineers—Civilsoft 

Ricoh 

RoboCAD Solutions 

Seiko* 

Serbi 

Sharp* 

Sherpa Corporation 

1994 

0.5 

66.0 

61.1 

10.6 

10.5 

0.9 

1.9 

1.9 

7.4 

8.3 

1.1 

90.8 

15.5 

18.3 

75.6 

13.0 

13.9 

91.7 

6.3 

12.9 

14.2 

61.7 

5.1 

48.1 

2.2 

5.2 

5.2 

209.8 

3.0 

3.5 

9.0 

OA 

2.2 

2.3 

18.0 

5.0 

7.6 

18.8 

1995 

0.4 

85.2 

54.0 

11.1 

14.5 

1.1 

2.5 

1.7 

7.3 

8.9 

1.6 

114.0 

18.2 

19.9 

87.4 

13.6 

12.6 

129.2 

6.3 

14.0 

13.1 

72.9 

5.5 

52.8 

4.8 

7.8 

6.0 

321.2 

3.2 

5.8 

8.2 

0.6 

2.3 

1.9 

19.7 

5.9 

10.4 

20.6 

1996 

0.4 

117.2 

50.2 

10.6 

28.2 

1.2 

2A 

1.7 

8.4 

9.8 

1.8 

116.6 

20.4 

23.0 

93.9 

14.7 

15.5 

152.0 

6.7 

16.1 

17.0 

87.7 

6A 

54.4 

3.9 

7.7 

7.8 

495.0 

4.1 

6.5 

8.6 

0.8 

2.4 

1.6 

19.0 

5.6 

8.1 

26.2 

Growth (%) 
1995-1996 

4.5 

37.6 

-7.0 

-3.8 

94.4 

11.7 

-3.3 

0.5 

15.0 

10.7 

13.7 

2.3 

12.4 

15.3 

7.4 

7.7 

23.4 

17.7 

5.7 

15.2 

29.5 

20.2 

15.3 

3.0 

-17.9 

-0.6 

30.8 

54.1 

28.9 

12.8 

5.2 

44.2 

4.3 

-13.7 

-3.5 

-4.1 

-22.2 

27.2 

Market 
Share (%) 

1996 

0 

3.4 

1.5 

0.3 

0.8 

0 

0.1 

0 

0.2 

0.3 

0.1 

3.4 

0.6 

0.7 

2.7 

0.4 

0.5 

4.4 

0.2 

0.5 

0.5 

2.6 

0.2 

1.6 

0.1 

0.2 

0.2 

14.5 

0.1 

0.2 

0.3 

0 

0.1 

0 

0.6 

0.2 

0.2 

0.8 
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Table B-1 (Continued) 
1996 CADlCAM/CAE/GIS Software Market Share Table (Revenue in $M) 
All Mechanical Software Companies, Worldwide, All Operating Systems 

Rank 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

Company Name 

Siemens Nixdorf Info systeme 

Softdesk 

Softronics 

SolidWorks Corporation 

Spatial Technology 

SRAC 

Straessle Infomiationssysteme 

Structural Dynamics Research Corporation 

Sumisho Electronics* 

Superdraft 

Surfware 

Tebis 

Technodia* 

Tecnomatix Technology 

Tokyo Electron* 

Toshiba Engineering* 

Toshiba* 

Toyo Information Systems* 

Uchida Yoko 

Variation Systems Analysis 

Vero International Software 

Viagrafix 

Wacom 

Whessoe Computing Systems 

Wiechers Datentechnik 

Workgroup Tech. 

Yokogawa Digital Computer 

Ziegler Informatics 

Zuken-Redac 

All North American Companies 

All European Companies 

All Asian Companies 

ALl Companies 

1994 

24.7 

1.2 

1.9 

-

7.2 

3.4 

18.3 

115.4 

18.4 

1.4 

2.7 

5.7 

3.6 

13.0 

16.0 

11.1 

54.5 

7.6 

0.3 

2.4 

1.6 

5.5 

5.9 

5.3 

9.0 

3.0 

0.2 

5.0 

0.7 

1,723.3 

288.2 

428.4 

2,439.9 

1995 

25.2 

0.9 

2.0 

-

6.1 

4.8 

16.4 

131.2 

18.8 

1.4 

5.0 

12.6 

3.9 

20.1 

17.4 

11.8 

66.7 

8.1 

1.4 

2.6 

2.1 

5.6 

6.0 

5.4 

8.4 

6.3 

0.2 

3.3 

0.5 

2,142.1 

334.0 

481.5 

2,957.6 

1996 

-

0.9 

1.0 

7.0 

10.4 

5.6 

14.1 

148.0 

21.6 

1.3 

5.4 

14.2 

4.5 

26.3 

20.0 

11.1 

62.5 

9.0 

2.2 

2.8 

2.5 

5.4 

6.3 

5.5 

9.2 

6.5 

0.3 

3.2 

0.6 

2,557.8 

347.2 

515.6 

3,420.5 

Growth (%) 
1995-1996 

-100.0 

3.6 

-50.0 

N A 

71.0 

16.6 

-14.2 

12.8 

14.5 

-6.7 

8.1 

12.3 

14.9 

31.1 

15.3 

-5.6 

-6.3 

10.7 

60.0 

8.2 

21.7 

-2.5 

4.6 

2.3 

9.7 

3.6 

15.3 

-3.2 

15.3 

19.4 

3.9 

7.1 

15.7 

Market 
Share (%) 

1996 

-

0 

0 

0.2 

0.3 
0.2 

0.4 

4.3 

0.6 

0 

0.2 

0.4 

0.1 

0.8 

0.6 

0.3 

1.8 

0.3 

0.1 

0.1 

0.1 

0.2 

0.2 

0.2 

0.3 

0.2 

0 

0.1 

0 

74.8 

10.1 

15.1 

100.0 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
NA = Not applicable 
Source: Dataquest (February 1997) 
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Table C-1 
1996 CADlCAM/CAE/GIS Total Vendor Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide, All Operating Systems 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Hewlett-Packard 

Sun Microsystems 

Digital Equipment 

Parametric Technology 

Silicon Graphics 

Fujitsu 

EDS Unigraphics 

NEC 

Structural Dynamics 
Research Corporation 

Computervision 

Dassault 

Nihon Unisys 

Autodesk 

Hitachi 

MicroCADAM 

Intergraph 

Matra Datavision 

Info. Services 
Int'l. Dentsu* 

Argo Graphics* 

Sumisho Electronics* 

Toshiba* 

MacNeal-Schwendler 

Mitsubishi Electric* 

Hitachi Zosen 
Info Systems 

Hakuto* 

Technodia* 

C. Itoh Techno-Science* 

Delcam International 

Mutoh Industries* 

Other Companies 

All North American 
Companies 

AH European Companies 

All Asian Companies 

AH Companies 

CPU 
Shipments 

64,226 

44,882 

41,419 

68,715 

-

23,606 

14,197 

8,282 

24,225 

-

' 

-

1,562 

-

4,915 

-

1,878 

2,026 

603 

1,709 

1,307 

4,848 

-

1,106 

751 

1,657 

335 

-̂  

836 

1,428 

109,849 

197,314 

8,049 

63,810 

379,021 

Software 
Revenue 

580.2 

90.2 

-

-

495.0 

-

107.3 

1943 

87.7 

148.0 

177.4 

228.6 

54.4 

204.9 

79.9 

152.0 

50.2 

93.9 

117.2 

4.3 

21.6 

62.5 

116.6 

6.7 

39.7 

34.0 

4.5 

34.4 

21.8 

17.0 

-

2,557.8 

347.2 

515.6 

3,420.5 

CPU 
Revenue 

922.4 

836.6 

780.9 

712.9 

-

582.3 

208.2 

99.6 

165.3 

-

-

-

70.0 

-

83.0 

-

39.0 

27.4 

21.7 

66.2 

40.2 

65.1 

-

41.7 

30.3 

38.4 

23.9 

17.5 

17.7 

20.1 

306.9 

3,119.7 

137.3 

1,011.9 

4,575.7 

Service 
Revenue 

376.4 

239.0 

254.8 

105.5 

165.0 

64.7 

lOl.l 

74.4 

39.3 

137.5 

98.0 

40.0 

64.9 

1.2 

18.2 

8.0 

52.5 

19.5 

-

-

^ 

15.1 

9.9 

-

15.3 

2.9 

10.7 

11.7 

14.8 

10.5 

-

1,744.8 

161.3 

354.5 

2,260.5 

Total 
Distribution 

Revenue 

2,033.5 

1,165.9 

1,035.7 

818.4 

660.0 

647.0 

416.6 

368.3 

354.7 

285.5 

275.4 

268.6 

206.8 

206.2 

181.1 

160.0 

150.3 

146.8 

138.9 

136.2 

129.2 

127.6 

126.5 

109.8 

93.8 

75.3 

72.3 

66.8 

56.9 

56.6 

306.9 

7,596.3 

685.4 

2,028.5 

10,617.1 

1996 
Share of 
Market 

(%) 
19.2 

ll.O 

9.8 

7.7 

6.2 

6.1 

3.9 

3.5 

3.3 

2.7 

2.6 

2.5 

1.9 

1.9 

1.7 

1.5 

1.4 

1.4 

1.3 

1.3 

1.2 

1.2 

1.2 

l.O 

0.9 

0.7 

0.7 

0.6 

0.5 

0.5 

2.9 

71.5 

6.5 

19.1 

lOO.O 

Note: Vendor data includes OEM revenue, so sum of vendors is greater than 
'Company statistics contain VAR/dlstrlbutor revenue not counted In total. 
Source: Dataquest (February 1997) 

total. 
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Table C-2 
1996 CAD/CAM/CAE/GIS Total Vendor Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide, UNIX 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

IBM 

Hewlett-Packard 

Sun Microsystems 

Silicon Graphics 

Parametric Technology 

EDS Unigraphics 

Digital Equipment 

Fujitsu 

Structural Dynamics Research 
Corporation 

Computervision 

Dassault 

Nihon Unisys 

NEC 

Hitachi 

Info. Services Int'I. Dentsu"* 

Matra Datavision 

Sumisho Electronics* 

Intergraph 

Mitsubishi Electric* 

MacNeal-Schwendler 

Hitachi Zosen Info Systems 

Toshiba* 

Technodia* 

Argo Graphics* 

C. Itoh Techno-Science* 

Delcam International 

Mitsui Engineering 

ICEM Technologies 

MicroCADAM 

ASCAD 

All North American 
Companies 

All European Companies 

AU Asian Companies 

AU Companies 

CPU 
Shipments 

26,189 

29,038 

41,419 

23,606 

-

8,282 

18,364 

6,091 

r 

... 

-

1,558 

5,223 

3,110 

430 

1,752 

223 

1,017 

578 

-

751 

1,450 

335 

340 

-

836 

158 

770 

-

918 

109,576 

5,525 

25,039 

140,140 

Software 
Revenue 

509.7 

65.6 

-

-

386.1 

175.1 

-

72.7 

1410 

169.5 

201.1 

53.6 

50.4 

66.1 

111.3 

810 

16.4 

32.7 

4 0 

85.9 

38.9 

42.5 

4.4 

2.1 

32.7 

21.2 

15.5 

170 

45.6 

14.1 

1,847.7 

216.5 

384.3 

2,448.5 

CPU 
Revenue 

631.3 

788.8 

780.9 

582.3 

' 

89.7 

278.0 

160.0 

-

- • 

-

69.5 

71.8 

68.7 

20.7 

23.7 

31.4 

27.0 

37.8 

-

29.7 

44.3 

23.9 

33.5 

16.8 

17.2 

7:? 

16.8 

-

22.6 

2,497.2 

103.2 

736.0 

3,336.4 

Service 
Revenue 

281.4 

225.4 

254.8 

64.7 

128.7 

67.1 

45.3 

68.8 

134.5 

93.7 

35.2 

50.0 

20.9 

15.0 

-

17.3 

-

34.4 

^ 

7.5 

15.0 

11.3 

10.7 

-

11.2 

14.3 

20.8 

14.8 

2.4 

5.2 

1,465.4 

120.9 

269.8 

1,856.1 

Total 
Distribution 

Revenue 

1,508.2 

1,079.8 

1,035.7 

647.0 

514.8 

331.9 

323.3 

301.5 

275.5 

263.3 

236.4 

190.3 

185.1 

149.8 

1320 

127.1 

101.8 

100.5 

96.7 

93.4 

91.9 

86.8 

72.2 

69.1 

63.5 

55.2 

51.9 

49.5 

48.0 

47.0 

5,913.1 

459.6 

1,507.1 

7,879.8 

1996 
Share of 
Market 

(%) 

19.1 

13.7 

13.1 

8.2 

6.5 

4.2 

4.1 

3.8 

3.5 

3.3 

3 0 

2.4 

2.3 

1.9 

1.7 

1.6 

1.3 

1.3 

1.2 

1.2 

1.2 

1.1 

0.9 

0.9 

0.8 

0.7 

0.7 

0.6 

0.6 

0.6 

75.0 

5.8 

19.1 

1000 

Note: Vendor data includes OEM revenue, so sum of vendors Is greater than total. 
•Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (February 1997) 
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Table C-3 
1996 CAD/CAM/CAE/GIS Total Vendor Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide, NT/Hybrid 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

17 

28 

29 

30 

Company Name 

Parametric Technology 

Digital Equipment 

Intergraph 

EDS Unigraphics 

NEC 

MicroCADAM 

ISD Software 

Matra Datavision 

Mutoh Industries* 

Hewlett-Packard 

Toshiba Engineering* 

Omron 

SolidWorks Corporation 

Structural Dynamics Research 
Corporation 

Bentley Systems 

Wacom 

Autodesk 

Ansys 

Graphtec Engineering 

CAD Distribution 

BCT GMBH 

Spatial Technology 

CAD Lab 

DP Technology 

Mechanical Dynamics 

3D/Eye Inc. 

B.A. Intelligence Networks 

MCS 

Delcam International 

CGTech 

Other Companies 

All North American 
Companies 

All European Companies 

AU Asian Companies 

All Companies 

CPU 
Shipments 

-

4,155 

860 

-

2,057 

-

-

-

461 

422 

282 

154 

-

r 

-

• - • 

- ^ • 

^ 

-

-

T-. 

• 

-

' 
-.0. 

« • 

-

.^. 

-
.̂  

6,035 

5,437 

10 

2,954 

14,435 

Software 
Revenue 

108.9 

-

17.6 

19.2 

10.4 

18.2 

15.3 

10.3 

4.7 

5.6 

5.8 

5.8 

6.3 

5.1 

6.8 

5.5 

6.1 

5.7 

2.6 

4.8 

2.5 

3.6 

1.6 

1.9 

1.2 

1.8 

1.2 

1.5 

0.6 

1.1 

' 

208.9 

36.9 

28.5 

274.3 

CPU 
Revenue 

-

42.0 

12.0 

9.9 

9.7 

-

0.4 

3.0 

6.7 

4.4 

3.6 

2.8 

-

-

" 

0.6 

-

-

1.9 

-

0.8 

-

0.8 

0.1 

0 

-

-

0.1 

0.5 

-

65.5 

68.5 

5.7 

25.4 

165.0 

Service 
Revenue 

36.3 

7.1 

15.6 

7.4 

3.9 

1.0 

1.6 

2.2 

2.4 

2.6 

1.7 

0.7 

2.7 

2.6 

0.8 

1.2 

0 

0.3 

0.4 

0.5 

0.8 

-

0.9 

0.7 

0.9 

0.3 

0.6 

0.3 

0.4 

0.4 

-

80.7 

6.7 

10.3 

97.8 

Total 
Distribution 

Revenue 

145.2 

49.1 

47.3 

36.5 

26.3 

19.2 

18.1 

16.1 

15.6 

12.7 

10.6 

9.3 

9.0 

in 

7.6 

7.3 

6.2 

6.0 

5.5 

5.3 

4.2 

3.6 

3.6 

2.7 

2.1 

2.0 

1.8 

1.8 

1.7 

1.6 

65.5 

360.3 

51.1 

68.9 

545.7 

1996 
Share of 
Market 

(%) 

26.6 

9.0 

8.7 

6.7 

4.8 

3.5 

3.3 

3.0 

2.9 

2.3 

1.9 

1.7 

1.6 

1.4 

1.4 

1.3 

1.1 

1.1 

1.0 

1.0 

0.8 

0.7 

0.7 

0.5 

0.4 

0.4 

0.3 

0.3 

0.3 

0.3 

12.0 

66.0 

9.4 

12.6 

100.0 

Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (February 1997) 
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Table C-4 
1996 CAD/CAM/CAE/GIS Total Vendor Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide, Personal Computer 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Company Name 

Autodesk 

IBM 

NEC 

Digital Equipment 

Fujitsu 

MicroCADAM 

Hewlett-Packard 

Argo Graphics* 

Investronica SA 

Toshiba* 

Hakuto* 

Andor* 

Sumisho Electronics* 

Hitachi 

Tebis 

Cimatron 

Design Automation 

CAD Lab 

Mutoh Industries* 

Wiechers Datentechnik 

Computervision 

MCS 

Formtek 

Mitsubishi Electric* 

CNC Software 

ADRA Systems 

BCT GMBH 

Serbi 

Bentley Systems 

CADKEY 

Other Companies 

AH North American 
Companies 

AH European Companies 

AH Asian Companies 

AH Companies 

CPU 
Shipments 

-

37,472 

16,946 

42,856 

8,105 

-

15,422 

1,368 

-

3,397 

1,176 

495 

1,083 

1,436 

194 

- • 

~ 

423 

532 

250 

^ • 

40 

115 

517 

-

-

r-

585 

-

-

103,815 

80,132 

2,461 

35,419 

221,827 

Software 
Revenue 

193.8 

-

26.9 

-

26.9 

88.2 

19.0 

2.3 

10.6 

20.0 

13.4 

17.8 

5.1 

11.4 

8.9 

12.5 

11.2 

5.9 

4.0 

8.3 

7.8 

8.1 

6.2 

1.9 

8.7 

5.4 

4.7 

5.6 

6.4 

7.2 

-

414.8 

91.5 

92.1 

598.4 

CPU 
Revenue 

-

155.9 

83.8 

98.7 

48.2 

-

43.4 

32.7 

10.6 

20.8 

15.4 

5.2 

8.8 

12.4 

2.6 

-

3.6 

3.3 

5.9 

2.6 

-

0.2 

o 
2.8 

-

-

1.6 

1.7 

-

-

241.4 

265.6 

27.3 

245.3 

779.6 

Service 
Revenue 

1.1 

-

14.5 

3.6 

25.3 

4.6 

ll.O 

- • 

7.9 

3.7 

1.2 

-

-

2.6 

5.4 

2.6 

0.2 

4.0 

1.3 

1.9 

4.3 

1.5 

3.7 

-

-

2.5 

1.6 

-

0.8 

-

-

47.5 

27.9 

50.9 

126.3 

Total 
Distribution 

Revenue 

194.9 

155.9 

143.3 

102.3 

100.5 

92.8 

73.4 

67.1 

42.8 

40.8 

30.0 

27.7 

27.4 

26.4 

18.5 

15.1 

15.0 

14.4 

13.5 

12.8 

12.1 

lO.O 

lO.O 

8.7 

8.7 

7.8 

7.8 

7.4 

7.2 

7.2 

241.4 

728.2 

164.5 

411.3 

1,545.4 

1996 
Share of 
Market 

(%) 

12.6 

lO.l 

9.3 

6.6 

6.5 

6.0 

4.7 

4.3 

2.8 

2.6 

1.9 

1.8 

1.8 

1.7 

1.2 

l.O 

l.O 

0.9 

0.9 

0.8 

0.8 

0.6 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.5 

0.5 

15.6 

47.1 

10.6 

26.6 

lOO.O 

Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
'Company statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (February 1997) 
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Table C-5 
1996 CAD/CAM/CAE/GIS Total Vendor Market Share Table (Revenue in $M) 
Top Mechanical Software Companies, Worldwide, Host/Proprietary 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Company Name 

IBM 

Digital Equipment 

Dassault 

MacNeal-Schwendler 

Nihon Unisys 

Fujitsu 

Hitachi 

Mitsubishi Electric* 

Exapt 

C. Itch Techno-Science* 

Mechanical Dynamics 

Intergraph 

Toyo Information Systems* 

Ansys 

Kubota Computer 

Century Research Center 

Altair Computing 

Access Corporation 

Whessoe Computing Systems 

Computational Mechanics 

debts Systemhaus 

Sherpa Corporation 

Cimtel 

Framasoft 

CIMTEK 

Technodia* 

All North American 
Companies 

All European Companies 

All Asian Companies 

All Companies 

CPU 
Shipments 

565 

3,340 

-

-̂  

4 

-

369 

12 

49 

-

-

--

12 

-

• - • 

1 

- i 

-

-
^. 

-

-

1 

^ 

3 

-

2,169 

53 

398 

2,620 

Software 
Revenue 

70.5 

' 

27.4 

25.6 

0.8 

7.7 

2.3 

0.9 

1.3 

1.7 

1.7 

--

0.6 

1.3 

0.5 

0.2 

0.2 

0.2 

0.4 

0.4 

0.3 

0.2 

o 
0.2 

O.l 

o 
86.4 

2.3 

10.6 

99.3 

CPU 
Revenue 

135.2 

294.1 

- • 

-

0.5 

-

2.0 

1.1 

0.9 

0.7 

o 
-

0.7 

-

-

o.l 
-

-

-

-

o 
-

o.l 
-

o.l 
-

288.5 

1.1 

5.1 

294.7 

Service 
Revenue 

95.0 

49.6 

4.8 

2.2 

14.9 

7.0 

0.6 

-

0.5 

0.5 

1.2 

2.5 

0.2 

o.l 
0.2 

o.l 
0.3 

0.2 

-

-

o 
o.l 
0.2 

o.l 
o.l 

-

151.1 

5.7 

23.5 

180.3 

Total 
Distribution 

Revenue 

369.5 

343.7 

32.2 

27.8 

16.5 

14.7 

4.9 

4.5 

3.7 

3.3 

2.9 

2.5 

1.7 

1.4 

0.7 

0.6 

0.5 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

0.3 

o 
594.8 

10.2 

41.2 

646.2 

1996 
Share of 
Market 

(%) 

57.2 

53.2 

5.0 

4.3 

2.6 

2.3 

0.8 

0.7 

0.6 

0.5 

0.5 

0.4 

0.3 

0.2 

o.l 
o.l 
o.l 
o.l 
o.l 
o.l 
o.l 
o.l 
o.o 
o.o 
o.o 
o.o 

92.0 

1.6 

6.4 

lOO.O 

Note: Vendor data Includes OEM revenue, so sum of vendors is greater than total. 
*C 
.ompany statistics contain VAR/distributor revenue not counted in total. 
Source: Dataquest (February 1997) 
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Chapter 1 

Executive Summary 

Introduction 
Each year, Dataquest's Mechanical CAD/CAM/CAE Worldwide program 
performs an extensive survey of mechanical designers and reports on their 
shifting priorities, needs, and demands. For mechanical CAD/CAM/CAE 
vendors to be successful, they must have a thorough understanding of 
their target customer base. Dataquest's research of mechanical engineers 
and designers provides an insightful look into their preferences, tool and 
vendor satisfaction, and spending plans. In particular, this survey focuses 
on those North American designers using primarily UNIX-based mechan­
ical CAD packages. Dataquest's market statistics show that the mechanical 
market is driven primarily by UNIX-based purchases of mechanical CAD 
packages. In 1996 alone, UNIX-based mechanical CAD software revenue 
comprised nearly 75 percent of the market. As a result, this survey was 
designed to gain a keen imderstanding of this group of users who tend to 
Spend more money on CAD systems. 

Study Objectives and IVletliodoiogy 
This Study examines users of mechanical CAD/CAM/CAE systems. This 
report is based on the results of a May 1997 telephone survey in North 
America of 198 managers and professionals deeply involved in the 
mechanical design process. The specific objectives of this study are the 
following: 

• To understand the user of UNIX-based mechanical CAD/CAM/CAE 
systems 

• To advance understanding of what these users need to be successful 

• To characterize UNIX-based mechanical CAD users, their environ­
ments, and their spending expectations 

Key Survey Higliliglits 
Major findings of Dataquest's survey include the following: 

• Mechanical CAD/CAM/CAE is a mature technology, with UNIX-based 
users having several years of experience. In some industiies, mechani­
cal CAD technology is now facing the prospect of saturation and 
growth by replacement seats instead of new sales. 

• Unlike PC-based mechanical designers, use of both computer-aided 
manufacturing(CAM) and computer-aided analysis (CAE) tools is high 
among UNIX-based respondents, which points to a need for seamless 
integration among CAD, CAM, and CAE. 

• For the most part, the UNIX-based mechanical designers in the survey 
design in 3-D. Reasons for not designing in 3-D ranged from the abiUty 
of 2-D CAD to meet needs to the high cost of 3-D CAD packages. 

CMEC-WW-UW-9701 ©1997 Dataquest 
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The Standard for the Exchange of Product Data (STEP) standard, aimed 
at management of data throughout a product's life cycle, is seen as one 
solution to the data translation problem. STEP has been drawing the 
interest of the CAD community for quite some time, but this sui-vey 
shows that it still has many years to go until it is widely recognized. 

According to respondents, UNIX will indeed cede some ground to 
Windows NT in CAD. Actual movement of UNIX-based CAD users to 
NT-based CAD systems will occur, but not at lightening speed. Instead, 
it will happen in a gradual, more predictable fashion. 

Slightly over one-half of UNIX-based respondents are expecting 
increased mechanical CAD/CAM/CAE software and hardware spend­
ing over the next year. On the other hand, spending for mechanical 
CAD/CAM/CAE service and maintenance, appUcation development, 
and consulting is expected to remain at about the same levels for many 
respondents. 

Despite the maturity of the technology, users are still not completely sat­
isfied with their mechanical CAD/CAM/CAE solutions. Satisfaction 
ratings are still less than importance ratings for all basic CAD/CAM/ 
CAE software functionality, such as detailing and assembly design 
capabilities. 

Similarly, mechanical designers are not completely satisfied with their 
CAD vendors' service and software performance. Software stability still 
ranks as a top concern for UNIX-based designers, as does vendor ser­
vice and support . 

Dataquest Perspective 
The experiences and satisfaction of UNIX-based mechanical CAD users 
are not significantly different from PC-based mechanical designers. 
Among both groups, users are quick to express dissatisfaction with their 
CAD/CAM/CAE solutions and their CAD vendors. Despite mechanical 
CAD/CAM/CAE's lengthy history, user desires are still one step above 
what vendors are providing. If anything, UNIX-based designers are 
slightly more dissatisfied than their PC-based counterparts. 

Mechanical CAD/CAM/CAE technology has become indispensable to 
many organizations. Many of the obstacles that the technology faces today 
are broader in scope than just designing. Users understand the benefits of 
CAD but are looking beyond CAD to integration issues, design processes, 
and related technologies. 

Mechanical CAD/CAM/CAE opportunities are diverse and proliferating, 
and no vendor can hope to address the needs of all potential customers. 
Choosing which applications to develop, which user needs to concentrate 
on fulfilling, and which capabilities to incorporate into future product 
offerings will be a challenge to all vendors and a key to further develop­
ment of the mechanical CAD/CAM/CAE market. 

Project Analyst: Sharon Tan 

Market Research Analyst: Robert Thomhill 
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Chapter 2 

Study Foundations and Methodology 

Survey Methodology 
The survey questionnaire was developed by analysts from Dataquest's 
Mechanical CAD/CAM/CAE Worldwide program and consisted of about 
150 questions. The end-user data was gathered via a telephone survey 
conducted in May 1997. The results were entered into a statistical analysis 
package for emalysis of the data. In total, 198 surveys were completed. 

Any data point collected in the survey can form the basis of a cross-tabula-
tion. Special cuts of the data (such as by computer platform used or soft­
ware package) are available to Dataquest's Mechanical CAD/CAM/CAE 
Worldwide program clients by special request. However, the identities of 
the end users surveyed are strictly confidential. 

Sample Criteria 
In this survey, the respondents needed to meet specific criteria (namely, 
having a UNIX-based mechanical CAD/CAM/CAE system in develop­
ment or in place) to qualify for participation. Interview candidates were 
generated from a variety of sources, including magazine subscriptions, 
in-house databases, and previous respondents to end-user surveys. 

Interviewing Procedures 
The 20- to 30-minute telephone surveys were conducted by trained inter­
viewers at Dataquest's primary research facility in San Jose, CaUfomia. 
The interviews were conducted using an online computer-aided telephone 
interviewing (CATI) system. The interviewing facility is equipped with 
monitoring stations that are used for quality control purposes throughout 
the data collection process. 

A total of 198 interviews were completed. These completed interviews 
were checked, vaUdated, and tabulated by a Dataquest Research Opera­
tions analyst. An analyst from Dataquest's Mechanical CAD/CAM/CAE 
Worldwide program analyzed the results and prepared the final written 
analysis. 

Statistical Accuracy 
A totally random sample size of 198 achieves the statistical significance 
level of 95 percent, plus or minus 7 percent. This means that 95 percent of 
the time, one can be certain that the results are characteristic of the popula­
tion within 7 percentage points. All of the percentages in this report are 
estimates and are subject to the usual limitations of survey research. The 
sample excluded sites that did not identify a UNIX-based mechanical 
CAD/CAM/CAE system as their primary design package. The character­
istics of noncontacted and noncooperating sites could have changed the 
survey results. 
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Definitions 
Some questions asked respondents to evaluate opinion-based statements 
on the extent of agreement with certain statements or software vendor 
attributes on importance and satisfaction. These questions asked the indi­
vidual to respond using a five-point scale. The following rating system 
ranges were used: 

• From 1 for "strongly disagree" to 5 for "stiongly agree" 

• From 1 for "not at all important" to 5 for "very important" 

• From 1 for "not at all satisfied" to 5 for "very satisfied" 

The terms "mean" and "median" are used periodically in presenting survey 
results. These terms are defined as follows: 

• Mean—The arithmetic mean, or average, of responses 

• Median—The midpoint of the distribution of responses (that is, half of 
the responses are above and half are below this midpoint of the distri­
bution) 

Structure of the Document 
The remainder of this document is organized as follows: 

• Chapter 3, "Mechanical CAD Technology Today," characterizes the 
UNIX-based mechanical designer today. We begin by examining the use 
Of CAD/CAM/CAE within a company, including user experience with 
CAD systems, CAD saturation points, file formats, and data transfer 
methods . We investigate 3-D design and hindrances to its more wide­
spread use, and we question users about their prospects for the STEP 
standard. 

• Chapter 4, "The Designer's Work Environment and Future Purchasing 
Plans," characterizes the environment in which the engineer works . We 
discuss Operating system plans, CAD seat cotrnt changes, and antici­
pated future budgets for CAD-related hardware, software, and service. 
We also investigate how quickly deployment of Microsoft's Windows 
NT operating system will take place in the mechanical design world, 
according to end users. 

• Chapter 5, "Mechanical Application Perceptions," reveals what design­
ers think of the mechanical applications they use—what benefits have 
they seen, what CAD functionality and characteristics they seek, and 
what influences their purchasing decisions. Users rate the importance 
and satisfaction of a number of factors related to CAD/CAM/CAE and 
the engineering design process. 

• Chapter 6, "PDM Interests" takes an exclusive look at this hot market. 
We characterize today's users of PDM tools, factors influencing PDM 
deployment, and potential for future growth. 

While reading this report, it is important for the reader to keep in mind 
that the respondents to this survey identified a UNIX-based mechanical 
CAD system as their primary design system. While there are a number of 
PC-based users out there, this survey was specifically designed to under­
stand the needs of the traditional high-end mechanical CAD users and to 
examine what this group's future CAD computing needs and spending 
plans are. 
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Respondent Demographics 
Figure 2-1 gives the respondent breakdown by industry. The data repre­
sents a wide cross section of prominent industries in North America. The 
category "Manufacturing NEC" consists of those respondents in discrete 
manufacturing that do not fit into one of the categories in Figure 2-1. 
(Most of the "Manufacturing NEC" respondents were in medical manufac­
turing, computers, or consumer electronics; NEC means "not elsewhere 
classified.") The category "Others" consists of those respondents in ser­
vices, government, and telecommunications. Further analysis in this 
report will be based on those industry classifications. 

Respondent breakdown by job title is given in Figure 2-2. This survey has 
a high proportion of engineers and designers who use CAD/CAM/CAE 
tools in their daily jobs. Dataquest also surveyed a number of managers 
and system administrators who are knowledgeable about future CAD 
purchases, budgets, and spending plans. Respondent company size varied 
from less than 10 employees to greater than 10,000 (see Figure 2-3). Over­
all, respondents from this survey appear to come from larger companies 
than in previous surveys. 

The most commonly cited primary CAD package used by respondents 
were those packages from Parametric Technology (49 responses), followed 
by EDS Unigraphics (30 responses), and SDRC (20 responses). However, 
because of the limited number of responses for some of the vendors, 
Dataquest will not present survey results segmented by CAD vendor. 

Figure 2-1 
Respondents by Industry 

Electrical and — I 
Electronic \ 
(Machinery \ 

(11%) 

/ others 
/ V (13%) 

AutomotiveN. 
(10%) X 

Fabricated Metal ^ ^ ^ / 
(11%) 

Manufacturing \ 
NEC \ 

(21%) \ 

\ Industrial 1 
\ Machinery m 

\ (20%) m 

Aerospace 
(14%) 

^ 

974231 

Source: Dataquest (June 1997) 
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Figure 2-2 
Respondettts by Job Title 
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Figure 2-3 
Respondents by Company Size (Employees) 
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Source: Dataquest (June 1997) 
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Chapter 3 

Mechanical CAD Technology Today 

Experience Base of Respondents 
The respondent group as a whole is well-experienced with several years of 
hands-on use. The experience base of survey respondents was, on average, 
11 years. Little variation was seen by industry. The median for years of 
experience was 10 years; the maximum was 30 years. 

Dataquest asked respondents how many CAD packages they have learned 
and use on a regular basis. The results, by industry, are shown in 
Figure 3-1. On average, respondents have learned to use 3.7 mechanical 
CAD packages (with respondents in fabricated metals having learned the 
fewest). Respondents regularly use 1.8 CAD packages, with those in aero­
space using the most. 

Figure 3-1 
C A D Use by Industry 

Aerospace 

Automotive 

Electrical and Electronic Machinery 
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Source: Dataquest (June 1997) 
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Is Mechanical CAD Reaching Saturation? 
No doubt, mechanical CAD/CAM/CAE Is a mature technology that is 
now facing the prospect of saturation and growth by replacement seats 
instead of new sales. One way to gauge the saturation point for CAD is to 
look at just how many people use CAD and what the total available mar­
ket is for that technology. Dataquest asked respondents how many techni­
cal professionals work at their site (an indicator of the total available 
market for CAD), how many of these work on a CAD/CAM/CAE system, 
and how many would work on a CAD system under ideal circumstances 
(where budgets and training are not issues). The results are summarized in 
Figure 3-2 and Table 3-1. 

For all respondents, the average number of professionals working on a 
CAD/CAM/CAE system was 125 professionals, and the ideal number 
was slightly less at 111 professionals. These two numbers imply that, 
among sample respondents, CAD may have reached its saturation point. 
However, the total number of technical professionals for all respondents 
was 293 professionals, more than twice the number of professionals work­
ing on CAD. Optimistic readers would interpret this as a large opportu­
nity to put a CAD system on every technical professional's desk. 

Interestingly, the data from this survey hints at CAD saturation levels in 
aerospace, electrical and electronic machinery, and the "Others" category 
(again, mostly government, services, and telecommunications). Each of 
these industries indicated that in an ideal situation, the number of profes­
sionals working on a CAD system would be fewer than are currently 
working on the system. The industry showing the greatest potential for 
increased CAD/CAM/CAE systems is automotive, where both the num­
ber of ideal CAD workers and the number of total technical professionals 
are much higher than the number currently working on a CAD system. 

Customization and Integration 
Customization is nothing new to users of mechanical CAD systems. Most 
vendors have realized this and include customization tools in their soft­
ware offerings. The majority of mechanical CAD/CAM/CAE users con­
tinue to do some customization of their systems—21 percent of 
respondents said that they do "a lot" of customization and 61 percent said 
they do "some" customization, while 18 percent said they do no customi­
zation. The results are summarized by industry in Figure 3-3. 

Some of this customization is because users often must integrate one CAD 
package with another, and this is particularly true among the high end 
UNIX-based CAD designers. Tjrpically, these additional packages were 
used to either replace or supplement CAM and CAE functionality. About 
61 percent of respondents use a CAM package and 61 percent use a CAE 
package in addition to their primary vendor's CAD package. As expected, 
the heaviest use of CAM was seen in the fabricated metal emd industrial 
machinery industries, and the heaviest use of CAE was seen in electrical 
and electronic machinery and manufacturing NEC (again, primarily com­
puters, consumer electronics, and medical). All of these industries have a 
high content of electrical and mechanical design. 

CMEC-WW-UW-9701 ©1997 Dataquest June 23,1997 



Mechanical CAD Technology Today 

Figure 3-2 
CAD Penetration by Industry 
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Table 3-1 
CAD Penetration by Industry 

Aerospace 

Automotive 

Electrical and Electronic Machinery 

Fabricated Metal 

Industrial Machinery 

Manufacturing NEC 

Others 

All Respondents 

Technical 
Professionals 

763 

139 

160 

38 

68 

411 

406 

293 

Technical 
Professionals 

on CAD 

455 

48 

51 

15 

44 

117 

134 

125 

Ideal Number 
of Technical 

Professionals 
on CAD 

338 

71 

39 

19 

58 

134 

83 

111 

Source: Dataquest (June 1997) 
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Figure 3-3 
Customization of CAD/CAM/CAE Systems 
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New Designs or Modifications 
Not all discretely manufactured products are based on completely new 
designs. On the contrary, mechanical designers and engineers must spend 
some of their time modifying existing parts and assemblies instead of 
designing new parts from scratch. We asked respondents what is the pro­
portion of new parts designed to existing parts that are modified. On aver­
age, 53 percent of parts and assemblies are modifications and 47 percent 
are completely new designs. The amoimt of modifications done points to a 
need to preserve legacy data in a form that will be accessible in the future. 

Designing in 3-D versus 2-D 
For the most part, the UNIX-based mechanical designers in this survey 
design in 3-D. Details by industry are given in Table 3-2. Aerospace users 
report significantly higher use of 3-D design than other industries; in fact, 
85 percent of these respondents consider 3-D their main form of design 
and tend to use more of the 3-D functionality that is available to them . At 
the Other end of the spectrum, slightly more than one-half of those design­
ers in fabricated metals consider 3-D their primary design method, and 
this group of users only uses 55 percent of the 3-D functionality available 
in their systems. Surprisingly, only 55 percent of automotive respondents 
stated that their main design method is 3-D. This figure is much lower 
than results from previous end-user surveys. However, as expected, the 
amount of 3-D functionality they use is above the average for all 
respondents. 
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Table 3-2 
Is 3-D Design the Main Method of Design? 

Aerospace 

Automotive 

Electrical and Electronic Machinery 

Fabricated Metal 

Industrial Machinery 

Manufacturing NEC 

Others 

All Respondents 

Yes (%) 

85 

55 

71 

55 

65 

76 

77 

70 

No (%) 

15 

45 

29 

45 

35 

24 

23 

30 

Percentage of 3-D 
Functions Used 

73 

71 

60 

55 

62 

66 

70 

66 

Source: Dataquest (June 1997) 

Reasons for Staying with 2-D 
Of those users who do not consider 3-D to be their main form of design, 
Dataquest asked if it would become the main form by 1999. Fifty-seven per­
cent of these respondents said yes, 37 percent said no, and the remainder did 
not Icnow. Users cited many reasons for not planning to change to 3-D CAD 
by 1999. By far, the most commonly cited reason was that 2-D CAD is enough 
to meet their needs. AH reasons are summarized in Figure 3-4. Interestingly, 
despite the proliferation of relatively inexpensive (compared to UNIX-based 
packages) 3-D CAD packages with graphical user interfaces and multime­
dia-based learning tools, there is still the perception out there that 3-D CAD 
systems are expensive and difficult to learn and use. 

Figure 3-4 
Reasons for Not Moving to 3-D Design Methods 
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CAD File Types 
The mix of data file types is key to gaining an understanding of the level of 
use of various modeling technologies, including 3-D, and also points to 
the level of graphics performance necessary to view and edit design data 
as it is retrieved. Figure 3-5 shows the mix of files stored by modeling tech­
nology and industry. All respondents have a mix of 2-D or 3-D wire frame, 
surface, and solid model files. Despite the high percentage of respondents 
indicating 3-D design as their primary design method, data is most com­
monly Stored as 2-D files, particularly in industrial machinery and electri­
cal and electronic machinery. Those in automotive have a particular need 
to store files as surface models, as shown in Figure 3-5. 

Methods for Transferring Design Files 
Despite the relative sophistication of the survey sample, file tiansfer meth­
ods appear to be one step behind. Dataquest asked respondents to identify 
the main method for transferring design files from one system to another. 
While electronic methods dominate (such as through the Internet or via a 
direct link with a supplier or other site), files are still being transferred the 
manual way (on paper) or via "sneakemet" (on diskette). The results for all 
respondents are given in Figure 3-6. 

Figure 3-5 
Data Files Stored b y Type 
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Figure 3-6 
Primary Method for Transferring Design Files 
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The STEP Standard 
Data translation issues are one of the topics that surface in nearly all of 
Dataquest's CAD surveys. Users want ffie ability to transfer data between 
different CAD/CAM/CAE systems with a minimum of fuss and rework. 
The Standard for the Exchange of Product Data standard, aimed at man­
agement of data throughout a product's Hfe cycle, is seen as one solution 
to the data translation problem. STEP has been drawing the interest of the 
CAD community for quite some time, but this survey shows that it still 
has many years to go until it is widely accepted and used. 

Specifically, Dataquest asked users what their plans for the STEP standard 
are. The results are given in Figure 3-7. The highest rates of STEP use or 
plans are among designers in ffie automotive industry. This comes as no 
surprise, as much of the STEP development has been spearheaded by 
efforts in the automotive arena. These users also showed among the great­
est awareness of STEP; only 20 percent did not know what STEP is. 
Respondents in industrial machinery reported the highest "no plans for 
STEP," and those in fabricated metal reported the least awareness of the 
STEP standcu-d. In any case, the lack of awareness of STEP is still quite 
high for all industries. This mirrors the results in Dataquest's 1995 Euro­
pean end-user survey, where standards are generally given more consider­
ation than they are in North America. 
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Figure 3-7 
STEP Plans 
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Collaborative Engineering 
Just this year, the industry has seen concurrent or simultaneous engineer­
ing being replaced by collaborative engineering as the hot topic—at least 
among CAD vendors. Dataquest decided to investigate, from a CAD 
user's perspective, if the term "collaborative engineering" was a familiar 
one. (Respondents were not asked for a definition of collaborative engi­
neering.) The results are displayed in Table 3-3. 

While respondents in previous surveys were overwhelmingly familiar 
with the term "concurrent engineering," awareness of collaborative engi­
neering is sharply lower. Less than half of the respondents were famiUar 
with the term. In particular, those most familiar with the term came from 
the automotive and "Others" categories; those least familiar with the term 
were from fabricated metal, industiial machinery, and aerospace. It is sur­
prising that SO few aerospace respondents were familiar with the term. 
Automotive and aerospace users tend to be more advanced in their use of 
CAD and are often involved in large projects that encompass many groups 
of designers and lengthy design cycles—hence the need for some sort of 
collaborative engineering. At the other end of the spectrum, those users in 
fabricated metal tend to be designing discrete parts in smaller workgroups 
and the need for collaborative engineering principles here is undoubtedly 
less urgent. Dataquest would expect to eventually see a high awareness of 
collaborative engineering among industries that involve multiple disci­
plines (such as in consumer electronics, where electrical and mechanical 
disciplines must work together). 
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Table 3-3 
Familiarity with Collaborative Engineering 

Aerospace 

Automotive 

Electrical and Electronic Machinery 

Fabricated Metal 

Industrial Machinery 

Manufacturing NEC 

Others 

All Respondents 

Familiar 
with Term (%) 

33 

70 

48 

35 

36 

48 

62 

47 

Not Familiar 
with Term (%) 

67 

30 

53 

65 

64 

53 

38 

53 

Source: Dataquest (June 1997) 

The World Wide Web 
The explosion of the Internet and the World Wide Web has led many 
CAD/CAM/CAE vendors to implement some sort of Web-based strategy, 
which may be as simple as Web-enabling their software, or more complex, 
such as designing a "collaborative engineering" environment based on the 
Web. This survey shows that users, too, are interested in the Web, but there 
is no Strong consensus as to how they actually need to use the Web. 

Dataquest asked respondents if they had access to the World Wide Web at 
their site—78 percent of respondents said they did. However, respondents 
tended to be neutral about the importance of Web access for their jobs (see 
Figure 3-8 and Table 3-4). Those respondents in automotive and electrical 
and electronic machinery rated Web access the lowest among all indus­
tries, while those in the manufacturing NEC and other categories rated 
Web access higher than average. 

When respondents asked how they were using the Web, again there was 
no strong consensus. Personal use made up 29 percent of responses, 
searching for component and part information for design work comprised 
32 percent of responses, and "other reasons" made up 38 percent of 
responses (see Figure 3-9). 

Clearly, the user community is waiting for a Web-based strategy that helps 
them do something; they just have not identified what that "something" is. 
The next year should prove interesting, as vendors bring to market more 
elaborate Web-based strategies and users begin to mull over the potential 
of the Web and reach a point where they can explicitly characterize their 
Web-based design and manufacturing needs . 
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Figure 3-8 
Importance of Access to World Wide Web 
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Table 3-4 
Importance of Access to World Wide Web by Industry 

Aerospace 

Automotive 

Electrical and Electronic Machinery 

Fabricated Metal 

Industrial Machinery 

Manufacturing NEC 

Others 

All Respondents 

Weighted Average 
of Responses 

3.3 

2.7 

2.9 

3.0 

3.0 

3.6 

3.5 

3.2 

Note: Data shown is weighted average of responses by industry. 1 = not important, 5 = very important 
Source: Dataquest (June 1997) 
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Figure 3-9 
Reasons for Using World Wide Web 
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Level of System Operation 
Respondents indicated a number of levels of CAD/CAM/CAE system 
operation. Ninety-one percent of respondents are in some type of net­
worked environment, as indicated in Figure 4-1. (This contrasts with 
previous surveys, where typically one-half of respondents work on a 
Standalone system.) Again, this high percentage of networked environ­
ments is a result of this survey focus on UNIX-based CAD users. As in 
previous surveys, few respondents have reached the point where they 
have implemented a network with suppliers and clients tied into their sys­
tem. Such an elaborate network may soon become more commonplace, 
given the developments being made in intranets. 

Those respondents in sitewide, multisite, or multicompany system setups 
make up the majority of product data management (PDM) system users. 
PDM systems are discussed further in Chapter 6. 

Figure 4-1 
Level of System Operation 
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UNIX-Based Users: Will They Migrate to Windows NT? 
Nearly every person associated with the mechanical CAD/CAM/CAE 
market has spent hours trying to find, predict, or invent the answer to this 
question: When will the high end, UNIX-based mechanical designers 
move to NT? At last, Dataquest has some North American end-user data 
supporting the statement that actual movement of UNIX-based CAD 
users to NT-based CAD systems will occur, but not at lightning speed. 
Instead, it will happen in a slower, more predictable fashion. 

Dataquest asked users what their main CAD operating system will be two 
years in 1999 and in 2001. The results are summarized in Figures 4-2 and 
4-3. It is important to keep in mind that all survey respondents identified 
UNIX as their main CAD operating system today, so these results start 
from a base of 100 percent UNIX users, and that these are responses from 
end users and are not a Dataquest forecast of mechanical CAD operating 
systems. 

UNIX will indeed cede some ground to Windows NT in CAD. Over the 
next two years, 18 percent of users plan to move to the Windows NT oper­
ating system, and by the end of 2001,28 percent expect NT to be their pri­
mary CAD operating system. Further, 6 percent of respondents are unsure 
what their main CAD operating system will be in 1999, with that number 
growing to 12 percent in 2001. Previous end-user surveys have shown that 
users tend to be more optimistic about change than in reality. Expect the 
actual movement to NT to be slower than the numbers cited above. 

The overall numbers do not give the whole picture. It appears as though 
each industry will adopt the NT operating system at very different rates. 
Figure 4-3 illustrates some of these industry-level differences. If the user 
community has its wishes, NT will make its greatest gains in electrical cuid 
electronic machinery and aerospace, but UNIX will also lose the least 
amount of ground in aerospace and in the "Others" category. These results 
are a change from previous surveys, where aerospace respondents were 
expecting to see less adoption of NT than seen here. This comes as a sur­
prise, as aerospace sites tend to be larger sites that are well entrenched in 
UNIX and have the expertise and resources to maintain a UNIX-based sys­
tem. Also, the aerospace industry rehes heavily on applications for which 
vendors have not yet announced a full-fledged NT solution. Automotive 
users appear more guarded about their transition to NT The automotive 
industry also relies heavily on applications for which their "choice" ven­
dors have not yet announced complete NT-based CAD/CAM/CAE 
solutions. 

What Is Driving the NT Decision 
Dataquest asked respondents about their reasons for and against moving 
to the NT Operating system for their mechanical design work. The two top 
reasons to move to NT were NT-based CAD software fxinctionality and the 
prospect of reduced hardware costs (see Figure 4-4). Indeed, NT-based 
CAD functionality has come a long way in the past few years. Just last 
year, UNIX-based users did not cite NT CAD functionality as a reason 
motivating their switch to NT Also, hardware vendors should take note: 
A previous survey also found the prospect of reduced hardware costs to 
be a top reason to move to NT-based CAD among current UNIX users. 
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Figure 4-2 
Future Operating System, User Responses 

Percentage of Responses 

100 

Don't Know/ 
Uncertain 

other Operating 
Systems 

Windows NT 

UNIX 

1997 1999 2001 

Note: "Other Operating Systems" comprises mostly WinIJows 95 responses. 
Source: Dataquest (June 1997) 

Dataquest also investigated the reasons users did not expect to adopt NT 
as their primary operating system. Here, the top reasons were satisfaction 
with current UNIX operating system, followed by the functionality of NT-
based applications—specifically, the ability of such applications to handle 
large or complex designs (see Figure 4-5). The costs associated with pur­
chasing new NT-compatible hardware or software were also top issues. 
Legacy data issues continue to rank low among the areas of concern 
against moving to NT. Mechanical CAD/CAM/CAE software vendors 
with a substantial installed base of UNIX licenses should look to maintain­
ing a technological edge on NT-based CAD applications as well as keep­
ing current users satisfied. (Satisfaction with CAD is discussed further in 
Chapter 5.) 

CAD Purchasing Decisions 
For UNIX-based mechanical designers, CAD/CAM/CAE purchase deci­
sions tend to be centralized, with 67 percent of respondents stating that 
CAD purchasing decisions are made based on corporate edict or a policy 
to standardize on one CAD system. Twenty-seven percent of respondents 
said that their purchase decisions were project specific. The response rate 
was too small to analyze results by industry. 
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Adoption of NT by Industry 
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Figure 4-4 
Reasons to Move to N T 
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CAD/CAM/CAE Seat Counts 
Users, on the whole, are expecting the total number of CAD/CAM/CAE 
seats at their site to increase or remain the same from 1997 to 1999, with 
some variation by industry, as shown in Figure 4-6. The number of respon­
dents expecting an increased seat count is high (as much as 71 percent of 
industrial machinery respondents). Chapter 3 discussed the prospect of 
CAD reaching its saturation point within our respondent companies. 
Dataquest advises readers to interpret the results in Figure 4-6 in light of 
the data presented in Figure 3-2. Dataquest would have expected an even 
smaller percentage of respondents to anticipate seat count growth in light 
of the desire to reduce the number of professionals working on CAD in an 
ideal situation. However, it is not known if the desire to reduce the num­
ber of CAD professionals under ideal circumstances is because companies 
truly do have too many CAD workers or if they would like to achieve bet­
ter efficiencies with CAD than they currently do today. 

The anticipated percentage change of seat count increases from 21 percent 
in automotive to 34 percent in aerospace, with the average overall 
responses being a 29 percent increase. Responses for the amount of change 
in seat count decrease were too few to analyze. 
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Figure 4-5 
Reasons to Not Move to NT 
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Future License Purchases by Application 
Dataquest asked users to identify what CAD/CAM/CAE applications 
they are planning to purchase over the next two years. The results are 
given in Figure 4-7. Nearly one-quarter of new purchases will be drafting 
licenses, and one-fifth will be assembly or component design licenses. It 
appears as if users are planning to invest in basic CAD technology over 
the next two years; these high numbers for drafting and design may be a 
result of users expecting to move to NT. Moreover, users are not ignoring 
analysis—7 percent of new purchases will be linkage/mechanism analysis 
licenses, and 5 percent will be for other types of analysis. 

For most industries, the top three areas for license purchases were draft­
ing, assembly or component design, and conceptual design (see Table 4-1). 
The only exception was in fabricated metal, where the top area was prod­
uct data management followed by an equal tie among drafting, numerical 
control, and no-license purchases. 
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Figure 4-6 
Anticipated Seat Count Changes by Industry 
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CAD Software Retirements 
Fewer software retirements affect the capacity to absorb new modules in 
the future. Users were asked what percentage of their existing mechanical 
CAD/CAM/CAE modules they believe will be retired over the next two 
years. Clearly, these UNIX-based CAD users are looking for some 
change—overall, they are expecting to retire 20 percent of their current 
CAD software; in last year's survey, the average was only 10 percent. The 
automotive industry is expecting the fewest amount of software retire­
ments (only 9 percent), while the fabricated metal respondents expect to 
retire a whopping 27 percent of their CAD software modules. Again, the 
results could be affected by the anticipated move to NT among 
respondents. 

CAD Spending Plans 

CMEC-WW-UW-9701 

Dataquest asked respondents about planned increases or decreases in 
CAD Spending for the next year. Specifically, respondents were asked if 
Spending will increase, decrease, or remain the same for five areas: 

• Mechanical CAD/CAM/CAE software 

• Mechanical CAD/CAM/CAE hardware 

• Service and maintenance for mechanical CAD/CAM/CAE systems 

• Application development 

• Consulting and systems integration 
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Figure 4-7 
Expected License Purchases by Application 
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Table 4-1 
Top Three Areas for Anticipated License Purchases, by Industry 

Aerospace 

Automotive 

Electrical and Electronic 
Machinery 

Fabricated Metal 

Industrial Machinery 

Manufacturing NEC 

Others 

First 

Drafting 

Drafting 

Drafting 

Product Data 
ment 

Drafting 

Assembly or 
nent Design 

Manage-

Compo-

Conceptual Design 

Anticipated License Purchases 

Second 

Assembly or 
Component Design 

Conceptual Design 

Assembly or 
Component Design (tie) 

Drafting (tie) 

Assembly or Compo­
nent Design 

Conceptual Design 

Drafting 

Third 

Conceptual Design 

Assembly or 
Component Design 

Conceptual Design (tie) 

Numerical Control (tie). 
None (tie) 

Conceptual Design 

Drafting 

Assembly or 
Component Design 

Source: Dataquest (June 1997) 

The results are summarized by industry in Table 4-2 and are discussed 
later in this report. 
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Table 4-2 
Spending Changes 

Aerospace 

AutomoIive 

Electrical and Elec­
tronic Machinery 

FabrLcated Metal 

Indushrial Machin­
ery 

Manufacturing 
NEC 

Others 

All Respondents 

Increase 

40 

50 

47 

68 

59 

49 

46 

52 

Software 

Decrease 

8 

15 

16 

5 

2 

15 

8 

9 

Remain 
Same 

52 

35 

37 

27 

39 

37 

46 

39 

Increase 

44 

30 

59 

57 

54 

54 

58 

51 

Hardware 

Decrease 

8 

30 

18 

10 

15 

22 

8 

16 

Remain 
Same 

48 

40 

24 

33 

32 

24 

33 

33 

Service/Maintenance 

Increase 

38 

20 

28 

50 

36 

56 

40 

42 

Decrease 

8 

25 

17 

9 

8 

15 

4 

12 

Remain 
Same 

54 

55 

56 

41 

56 

29 

56 

46 

CAD/CAM/CAE 

Increase 

43 

24 

29 

38 

38 

29 

35 

34 

Application Development 

Decrease 

9 

12 

7 

0 

5 

3 

4 

5 

Remain 
Same 

48 

65 

64 

62 

56 

69 

61 

60 

Consulting/Systems Integration 

Increase 

35 

32 

41 
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34 

10 

38 
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13 

21 

18 

5 
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10 

Remain 
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47 

41 
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79 

63 

61 

Source: Dataquest (June 1997) 
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Software and Hardware 
Similar to last year's end-user survey, this survey revealed that users are 
expecting increased mechanical CAID/CAM/CAE software and hardware 
spending over the next year. However, the major difference between the two 
surveys is this year's emphasis on UNIX-based CAD users. UNIX-based CAD 
users spend four times as much money on CAD software and hardware each 
year than users of any other CAD operating system. As Table 4-2 illustrates, 
slightly more than one-half of (UNIX-based) survey respondents indicate that 
software spending will increase from today's levels. It is surprising to see such 
an overwhelming response to increased CAD spending from users who work 
in environments where CAD purchasing decisions tend to be corporate edicts 
and change is typically slow. A much greater percentage of respondents in 
fabricated metal than in any other industry are expecting an increase in soft­
ware spending over the next year. As stated earlier, some of this increased 
software spending is a reflection of the expected future transition toward NT-
based CAD/CAM/CAE software in all of the industries. 

Hardware spending plans over the next year look just as bright (see Table 4-2). 
Here, hardware implies computing hardware (for example, PCs and worksta­
tions) as well as related peripherals (for example, plotters, printers, and termi­
nals). 

It is unusual for users to anticipate spending increases in both software and 
hardware. Typically, one takes precedence over the other. Dataquest expects 
that, over the next few years, CAD users in North America will be seriously 
re-evaluating their existing CAD/CAM/CAE systems, with careful consider­
ation given to the new operating systems available and how much value/ 
functionality they can get out of their software for the money they spend on it. 

Maintenance, Application Deveiopment, and Consulting 
As shown earlier, more than one-half of all respondents are expecting 
increased hardware and software spending next year. On the other hand, 
spending for mechanical CAD/CAM/CAE service and maintenance, applica­
tion development, and consulting is expected to remain at about the same lev­
els for many respondents. If the results in Table 4-2 are any indication, the 
future looks stable (but is not growing wildly) for consultants/systems inte­
grators and application developers. However, it looks better for those 
involved in CAD/CAM/CAE system maintenance. 

The planned increases in spending for maintenance are reasonable. As users 
add more computers, networks, and software to their current CAD/CAM/ 
CAE systems, maintenance and related service costs will undoubtedly 
increase. Looldng to the future, as the goal of object-oriented CAD software, 
objects, and new architectures become market realities, Dataquest expects 
application development spending to rise accordingly. 

Plotters and Printers 
Any increase in the number of CAD/CAM/CAE seats leads to a correspond­
ing increase of peripherals such as printers and plotters. Users in this survey 
plan to purchase, on average, one plotter and two printers over the next two 
years (see Figure 4-8 for results by industry). As a point of reference, this 
report includes a summary of users' current plotter technology in Table 4-3. 
Laser plotters were the most frequently mentioned, followed by ink jet and 
electrostatic. 
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Figure 4-8 
Planned Plotter and Printer Purchases over Next Two Years 

Aerospace 

Automotive 

Electrical and Electronic Machinery 

Fabricated Metal 

Industrial Machinery 

Manufacturing NEC 

All Respondents 

Otiiers 

Number to be Purchased 

Printers 

Plotters 

n 
4 

974250 

Source: Dataquest (June 1997) 

Table 4-3 
Plotter Technology (N = 365) 

Laser 

InkJet 
Electrostatic 

Color Ink Jet 

Pen 

Thermal 

Others 

Number of 
Responses 

98 

83 

63 

50 

38 

28 

5 

Note: Multiple responses allowed 
Source: Dataquest (June 1997) 
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Chapter 5 

Mechanical Application Perceptions 
This chapter reveals what designers think of the mechanical applications 
they use—what benefits they have seen, what software functionality and 
characteristics they seek, and what influences their purchasing decisions. 
In delving into these issues, Dataquest asked users a series of questions 
based on their agreement with certain business-related statements, their 
satisfaction with the mechanical applications themselves (for example, 
analysis and assembly design), their satisfaction with specific design-
related tools and technologies (for example, photo-realistic imaging and 
3-D graphics), and their "wish lists" of items (for example, application sta­
bility and ease of use). The results are explored in the following sections. 

Is CAD/CAM/CAE Technology Helping to Meet Business Goals? 
Many factors ccm affect whether a company or business in discrete manu­
facturing succeeds or fails, and CAD/CAM/CAE technology is just one of 
them. While CAD technology has promised many things to many people, 
Dataquest decided to investigate just what users think about how well 
CAD technology is deployed in a company. The idea is that those compa­
nies who have had more success in deploying CAD technology are better 
able to make the cormection between CAID investment (dollars spent) and 
meeting business objectives (profits returned). 

Dataquest asked respondents to what level they agree or disagree with a 
series of general statements concerning CAD/CAM/CAE, its role in the 
company, and its benefits—not just to engineering design, but to the com­
pany's overall business processes. 

Overall, respondents in this survey are fairly happy with their CAD/ 
CAM/CAE systems with respect to their company's business goals. The 
results are displayed in Figures 5-1 and 5-2. In particular. Figure 5-2 shows 
results from this year's UNIX-based group of respondents in comparison 
to last year's mixed group (UNIX- and PC-based) survey respondents— 
the ratings are nearly identical. The one notable difference was that UNIX-
based users felt less stiongly about the statement that, "Information net­
works are stiong in my organization." Dataquest has always felt that those 
companies with strong information networks are better able to adopt new 
technologies and respond to change. The two groups of respondents pull­
ing down this rating were in aerospace and industrial machinery. 

Most respondents stiongly agreed that CAD/CAM/CAE has helped their 
companies solve more complex design problems. The widest range of 
responses was seen when users responded to the statements "CAD/ 
CAM/CAE has been oversold by vendors," and "engineering manage­
ment thoroughly understands benefits of design software." 
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Figure 5-1 
CAD Perceptions 
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Mechanical CAD/CAM/CAE Applications—What Users Think 
Designers were asked to rate their mechanical CAD/CAM/CAE applica-
tions w îth respect to importance and satisfaction on a scale of 1 (not 
important or not satisfied) to 5 (very important or very satisfied). These 
appUcations were as follows: 

• Detailing 

• Component design 

• Assembly design 

• Conceptual design 

• Analysis 

• Manufacturing applications 

• Product data management 

• Data exchange and translation 
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Figure 5-2 
CAD Perceptions , Weighted Average of Responses 

CAD/CAM/CAE Has Been 
Oversold by Vendors 

My Company Can Solve More Complex 
Design Problems than Two Years Ago 

Information Networks Are 
Strong in My Organization 

Engineering Management Thoroughly 
Understands Benefits of Design Software 

Our Organization's Progress to Date in Making 
Use of CAD Technology Has Been Excellent 

Our CAD Software Vendor 
Is Responsive to Our Needs 

Users at This Company Favor 
Our Current CAD Software '^^mmm^^mm^^s^^m^m^ 

0.5 
^V 
1.0 1.5 2.0 

^ ^ 
2.5 

\ 
3.0 3.5 

Weighted Average of Responses 

4.0 4.5 

Mix of UNIX- and PC-Based CAD Users, 1996 UNIX-Based CAD Users, 1997 

971252 

Source: Dataquest (June 1997) 

Figure 5-3 provides a visual interpretation of these user importance and 
satisfaction ratings. The most important characteristic according to user 
rankings—component design—is plotted on a l-to-5 scale at the top of the 
chart, and the other applications (for example, detailing, assembly design), 
are plotted in a counterclockwise maimer about the axes in order of 
decreasing importance. The satisfaction rating for each appHcation is 
mapped along the same axes as its corresponding importance rating. The 
gap, or difference, between the importance and satisfaction ratings for 
each application is indicated in Figure 5-3 by gray shading, exposing the 
areas f±iat need vendor attention and improvements. In an ideal situation, 
importance and satisfaction ratings would be equal, and no gray area 
would appear in Figure 5-3 because the two circles would coincide. How­
ever, when the two circles do not coincide at every point, users are not as 
happy as they could be. 

The numerical values of the gaps are given in Table 5-1. While most of the 
gaps in Table 5-1 are not large, there are clearly some unmet needs out 
there. Once again, the importance of data translation software to designers 
and engineers becomes apparent. It was ranked high in importance by 
survey respondents, but this same group of people is very unsatisfied—a 
negative 0.85 gap—with the translation products they use. Data transla­
tion is one area that has always demanded attention from users, and these 
UNIX-based users are more unsatisfied with their translators than we typ­
ically see. The high importance ranking given to detailing underscores the 
importance in mechanical design of this very basic application. In compar­
ison to other applications, the gap here, negative 0.31, is not large. 
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Software vendors could better spend their efforts focusing on other user-
perceived problems, as we shall see later in this chapter. 

Product data management did not rank high in importance among these 
North American survey respondents; similar results have appeared in ear­
lier surveys of Europe and North America. It is true that PDM did not 
really begin taking off until 1995, and the PDM market is still taking shape, 
but just because PDM is not ranked high in importance does not mean that 
users are satisfied with what PDM solutions they have. On the contrary, 
the satisfaction rating for PDM was the lowest among all of the mechani­
cal applications. 

Figure 5-3 
Importance/Satisfaction Gap Analysis of Mechanical Applications 
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Table 5-1 
Importance/Satisfaction Gap Ana lysis of Mechanical 
Applications 

Component Design 

Assembly Design 

Detailing 

Data Exchange and Translation 

Conceptual Design 

Product Data Management 

Manufacturing Applications 

Analysis 

Importance 

4.34 

4.18 

4.16 

4.13 

4.02 

3.85 

3.73 

3.68 

Satisfaction 

3.97 

3.62 

3.85 

3.28 

3.56 

3.14 

3.32 

3.57 

Gap 

-0.37 

-0.56 

-0.31 

-0.85 

-0.46 

-0.71 

-0.41 

-0.11 

Note: Ratings on a scale of 1 to 5 (1 = not important/not satisfied, 5 = veiy important/veI7 satisfieIj) 
Source; Dataquest (June 1997) 

Design-Related Tools and Technologies—What Users Want 
Getting a product to market is not just about CAD software and design, 
but it is also about how CAD and related technologies are used together. A 
host Of tools and technologies are on the market today—such as photo­
realistic imaging and 3-D graphics cards—that are targeted at making the 
fives Of designers easier. 

Dataquest asked users to rate the following CAD-related tools and tech­
nologies with respect to importance and satisfaction on a scale of 1 (not 
important/not satisfied) to 5 (very important/very satisfied): 

• High-performance 3-D graphics 

• Design optimization capabifities 

• Photo-reafistic imaging 

• Sharing of design files via Internet or intranet 

• CAD to CAM integration 

• CAD to CAE integration 

Figure 5-4 and Table 5-2 outline user ratings for the items fisted above. 
Clearly, these UNIX-based designers and engineers want a lot of perfor­
mance from their CAD solutions—tight integration among modules, good 
graphics, and design optimization capabilities. 

Better 3-D graphics is one area that UNIX-based workstation vendors tout 
over their PC-based and NT-based competitors. And, as our survey 
shows, graphics is ranked high in importance to these UNIX-based 
designers and engineers. (Surprisingly, however, photo-realistic imaging 
is of less importance, and users are satisfied with their imaging solutions.) 
As companies take on more complex design problems and become more 
entienched in 3-D design, it is natural that graphics become more of an 
important factor influencing purchasing decisions. The same is true for 
design optimization capabilities—as users begin to use more analysis and 
CAE tools in conjunction with CAD tools, the importance of optimization 
wiU rise. 
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To no one's surprise, integration of CAD with both CAM and CAE ranked 
high in importance and also showed large importance-satisfaction gaps. 
The user-perceived dissatisfaction with CAD to CAM and CAD to CAE 
integration is consistent with earlier data concerning exchange and 
translation. 

As explored earlier, mechanical designers are beginning to use the World 
Wide Web and Internet for design-related activities. Here, survey respon­
dents are interested in sharing design files via the Internet or intranet, but 
their satisfaction with their abilities to do so today is less than satisfactory. 

Figure 5-4 
Importance/Satisfaction Gap Analysis of CAD-Related Technologies 
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5 x 

Photorealistic Imaging 

CAD to CAE Integration 
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CAD to CAM Integration 
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97«64 

Note: Ratings on a scale of 1 to 5 (1 = not important/not satisfied, 5 = veIy impoilant/very satisfied) 
Source: Dataquest (June 1997) 

Table 5-2 
Importance/Satisfaction Gap Analysis of CAD-Related 
Technologies 

High-Performance 3-D Graphics 

CAD to C A M Integration 

Design Optimization Capabilities 

Abilify to Share Design Files via Internet 
or Intranet 

CAD to CAE Integration 

Photo-Realistic Imaging 

Importance 

4.14 

3.87 

3.80 

3.76 

3.73 

2.82 

Satisfaction 

3.78 

3.29 

3.43 

3.16 

3.36 

3.06 

Gap 

-0.36 

-0.58 

-0.37 

-0.6 

-0.37 

0.24 

Note: Ratings on a scale of 1 to 5 (1 
Source: Dataquest (June 1997) 

: not important/not satisfied, 5 = very importantA/ery satisfied) 
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Characterizing the Ideal Software Solution and CAD Vendor 
When it comes to CAD/CAM/CAE solutions, one can look at user-rated 
importance and satisfaction from one of two angles. The first one is con­
cerned with specific mechanical applications and CAD-related technolo­
gies. Dataquest explored these areas earlier in this chapter. The other angle 
is concerned with overall satisfaction with CAD/CAM/CAE solutions— 
such as software stability and vendor service. 

Dataquest created a "wish list" of items and asked users to rate the impor­
tance and satisfaction of the following 10 characteristics relevant to any 
mechanical application: 

• Software is bug free and stable. 

• Software has advanced features and functionality. 

• Software is easy to learn and use. 

• Software is compatible with current CAD environment. 

• Software performs complex or compute-intensive tasks well. 

• Software has a low cost per seat. 

• Vendor service and support. 

• Software is easy to customize. 

• Vendor is flexible in its licensing policies. 

• Applications and modules are tightly integrated. 

It is with this wish list that the real dissatisfaction with CAD/CAM/CAE 
solutions among end users becomes apparent. Nearly every item on the 
Ust was ranked with an importance rating of 4.0 or higher (see Figure 5-5 
and Table 5-3). All of the issues on the wish list factor into a company's 
decision to purchase mechanical CAD/CAM/CAE tools, and vendors 
could choose to address any one of these issues, as all of the gaps are large. 
This report discusses only some of these issues in the following 
paragraphs. 

Topping the list in importance was the request for software that is bug free 
and stable. The gap here is quite large—negative 1.20—and the impor­
tance rating is one of the highest we have seen in recent years of surveyhng 
CAD users. Software stability has always been an issue with the mechani­
cal design community and can sometimes be an impediment to the adop­
tion Of new technologies and methodologies. It also comes as no surprise 
that the importance-satisfaction gap for vendor service and support is sim­
ilarly large. 

Software that is easy to learn and use is also important to the design com­
munity. Engineers are always facing time-to-market pressures, and they 
have little time to spend learning new tools or applications or going to 
training. Only recently have UNIX-based CAD vendors begun to concen­
trate on ease-of-use issues in earnest. These vendors should take their cues 
from some of the newer, midrange packages arriving on the market today 
with intuitive interfaces and robust learning tools. 
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Of all the items on the wish list, the ones with the smallest gaps are ease of 
customization and advanced features and functionality. While these tech-
nology-driven issues are important, there are clearly other areas in which 
a vendor can excel to become a commanding player in the mechanical 
design market. 

Figure 5-5 
Importance/Satisfaction Gap Analysis of an Ideal CAD Solution 

Software Is Easy 
to Customize 

Software Is Bug Free and Stable 
5. 

Software Has Low 
Cost per Seat 

Software Vendor Is 
Flexible in Licensing 

Software Has Advanced 
Features and Functionality 

Vendor Service 
and Support 

Importance 

Satisfaction 

Software Is Compatible 
with Current CAD Environment 

Software Is Easy 
to Learn and Use 

Software Performs 
Compute-Intensive Tasks Well 

Applications and Modules Are Tightly Integrated 

Note: Ratings on a scale of 1 to 5 (1 = not important/not satlsfieij, 5 = veiy importantA/ery satisfied) 
Source: Dataquest (June 1997) 

Table 5-3 
Importance/Satisfaction Gap Analysis of an Ideal CAD Solution 

Software Is Bug Free and Stable 

Vendor Service and Support 

Software Is Compatible with Current CAD Environment 

Software Is Easy to Learn and Use 

Software Performs Compute-Intensive Tasks Well 

Applications and Modules Are Tightly Integrated 

Software Has Advanced Features and Functionality 

Software Vendor Is Flexible in Licensing 

Software Has Low Cost per Seat 

Software Is Easy to Customize 

Importance 

4.84 

4.40 

4.34 

4.32 

4.23 

4.15 

4.03 

4.02 

4.00 

3.72 

Satisfaction 

3.64 

3.58 

3.71 

3.51 

3.79 

3.68 

3.73 

3.24 

3.25 

3.45 

Gap 

-1.20 

-0.82 

-0.63 

-0.81 

-0.44 

-0.47 

-0.30 

-0.78 

-0.75 

-0.27 

Note: Ratings on a scale of 1 to 5 (1 = not important/not satisfied, 5 = very important/very satisfied) 
Source: Dataquest (June 1997) 
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Chapter 6 

PDM Interests ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ - . ^ ^ 
No one associated with mechanical design and discrete manufacturing has 
been able to ignore the issue of PDM. But, despite all of the discussion, the 
market has yet to explode. Vendors have been tr5dng to understand just 
how to position PDM to users, to whom to sell the solution, and what 
functionality users really need. Each vendor's approach to PDM is starkly 
different. 

Dataquest asked a series of questions to better gauge the prospects for 
PDM among UNIX-based mechanical designers. About one-third of the 
sample, or 66 respondents, said that they have a PDM system aheady in 
place, and 21 percent plan to introduce PDM within the next two years 
(see Figure 6-1). Awareness or knowledge of PDM is high in North Amer­
ica—on average, only 4 percent of respondents did not know what 
PDM is. 

Those survey respondents having a PDM system were further asked a 
series of questions about their respective systems. All industries were rep­
resented in this sample size of 66, with manufacturing NEC being the larg­
est group The following statements characterize aU 66 respondents' 
PDM sites: 

• PDM solutions have been around for many years, and not all systems 
being used today are commercial systems. Seventy-three percent of 
users said that their PDM systems are commercial systems, while 27 
percent said they were still using in-house developed systems. 

• Of all respondents, 37 percent of users were in the pilot stages of imple­
mentation at the time of our survey, and 63 percent were in the produc­
tion phase with PDM. 

• One of the major problems PDM vendors face is trying to figure out 
what orgardzation within a company is the PDM decision-maldng body. 
Determining who to approach isn't easy—the purchase decision makers 
for PDM tends to be all over the place. Thirty-one percent of respon­
dents said that engineering makes PDM purchase decisions, 24 percent 
said the central computing group (such as the coiporate information 
officer or information systems group) makes the decision, and the 
remaining 45 percent said that it is a joint decision between engineering 
and information systems. 

• The time it took to have the PDM system up and rurming ranged from 
one to 36 months. 7.5 months was the average for pilot users, and 10.6 
months was the average for production users. These figures are actually 
a few months less than the results of last year's survey. The shorter time 
could be a reflection of users implementing portions of PDM systems, 
such as vault-only capabilities, or are taking implementation in stages. 
Median time for both pilot and production users was six months. 

• One-half of respondents report the money spent on acquiring and set­
ting up their PDM system has been at budget (see Figure 6-2). These 
results are consistent with previous survey results; PDM vendors and 
systems integrators seem to be doing a good job of setting budget 
expectations correctly. 
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• Vendors need to know which group within an organization is most 
likely to buy PDM, and these results show that PDM systems still have 
their roots in engineering. Engineering was cited most often as the 
group using the PDM system on a regular basis (48 percent of 
responses), followed by manufacturing (see Figure 6-3). PDM and man­
ufacturing resource planning (MRP) vendors have been striving to inte­
grate their systems for the past two years. It appears as if PDM use, 
while Still concentrated within engineering, is spreading slowly to the 
manufacturing arena. 

Figure 6-4 illustrates what PDM users think some of the benefits of their 
systems are. Here, the data is split to show pilot users, production users, 
and all users. For those in the pilot phase, users say that it is too early to 
tell what the benefits of PDM are. Putting that aside, these users are seeing 
two closely related benefits—shorter time to market, and shorter develop­
ment cycles as the major gains. Production users overwhelmingly said 
that PDM systems help organize business processes. While vendors con­
tinually tout messages that PDM systems will help reduce product devel­
opment times, lower costs, and help companies bring products to market 
faster, the industry rarely hears the message that PDM systems will help to 
organize a company's business processes. But from a user's perspective, 
this is exactly one of the benefits they are seeing. 

Finally, Dataquest asked users what two improvements could be made to 
their PDM systems. The results are shown in Figure 6-5. Here, Dataquest 
included "do not know" as an option. While previous surveys have shown 
"do not know" as the top choice for improvement, now respondents report 
they are better able to comment on what needs to be improved. Overall, 
users are looking for their PDM system to be more tighldy integrated with 
Other systems within the company, including CAD. Respondents still cite 
"better understanding of what PDM system does" as one of the improve­
ments that can be made to their system, highlighting the fact that PDM is 
still fighting some basic uphill battles within cm organization. 
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Figure 6-1 
Planned Adoption of PDIVI in North America 
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(33%) 
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974256 

Source: Dataquest (June 1997) 

Figure 6-2 
The PDM Budget 
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Source: Dataquest (June 1997) 
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Figure 6-3 
Groups Using PDM 
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Figure 6-4 
User-Perceived Benefits of PDM 
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Figure 6-5 
Improvements to PDM 
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Chapter 7 

Conclusions 
While mechanical CAD/CAM/CAE technology has been around for a 
number of years, the technology is still evolving, and end users' experi­
ences are still not flawless. Satisfaction ratings are less than importance 
ratings for basic CAD/CAM/CAE software functionahty, and users are 
not completely satisfied with their CAD vendors' service. Furthermore, 
while design automation has become indispensable to many mechanical 
designers and engineers, users are looking beyond CAD to integration 
issues, process issues, and related technologies. The prospects for UNIX-
based mechanical design packages still looks healthy, as many UNIX-
based survey respondents have no plans to change operating systems any­
time soon. Indeed, mechanical designers and engineers will keep vendors 
on their toes for many years to come, and opportunities exist for those 
vendors willing to address issues outside of purely design. 
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