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Companies like Nestle Canada and British Petroleum have
adopted INGRES as a corporate standard to integrate the
data resources of the corporation for an enterprise-wide
view of corporate data.

INGRES’s portability allows applications to run on DEC
VAX, IBM, UNIX and PC platforms while the 4GL environment
ensures rapid development and deployment of new applica-
tion systems. In addition, INGRES's intuitive, ““fill-in-the-
forms" approach makes it easy for end users to run queries
and produce reports for themselves.

By integrating information across manufacturing, engi-
neering, distribution, and business units, INGRES improves
productivity and increases the return on investment.




Relational Technology—The Leaderin
Corporate Information Management

Corporate Standard

Relational Technology is the premier
developer and supplier of integrated
information management software and
Services to major organizations around
the world. The INGRES family of
relational database products is the most
advanced distributed dara manage-
ment and application development
system for all major computers.

INGRES installations number
over 7,000 mainframe and mini-
computers worldwide. Leading orga-
nizations in aerospace, banking,
chemicals, education, energy, govern-
ment, insurance, manufacturing and
pharmaceutical industries entrust
their data to INGRES. INGRES is
the leading relational DBMS for
DEC VAX computers. In addition,
INGRES has thousands of installa-
tions in the IBM, UNIX and IBM
PC environments.

The INGRES product family
runs across all major computer systems
including IBM, Digital Equipment,
Sun, Apollo, AT&T, Gould, Data
General, Hewlett-Packard, ICL,
Pyramid, Sequent, and UNISYS.
INGRES can share data among each
system as well. Among the operating
systems INGRES supports are VAX/
VMS, VAX/ULTRIX, MVS, VM/
CMS, UNIX, MS-DOS, and other
proprietary operating systems.

Applied Innovation

The founders of Relational
Technology, a group of world-
renowned computer scientists and
businessmen, were amon g a hand-
ful of innovators to design what has

become a new standard in relational
database management. From the
first commercial INGRES prod-
uct in 1981 uncil now, Relational
Technology has responded to market
demand for a portable relational
DBMS with application develop-
ment tools and distributed database
technology. INGRES customers
have consistently been the first to
realize the benefics of flexibility, pro-
ductivity and profitability offered
by advanced relational information
management solutions,

Since its inception, INGRES
product development has been guided
by an architectural blueprint designed
to meet your current needs and to
anticipate future technological and
business trends. For example, early
in the development of INGRES,
Relational Technology developers
foresaw the need to access corporate
databases from desktop computers.
Implementing this vision into the
product line, Relational Technology
introduced the first DBMS server
architecture for LANs in 1983. The
development of INGRES has paral-
leled the growth of Relational
Technology over three periods of time.
1981-1983
Data Flexibility
INGRES was introduced in 1981.
One of the first commercial relational
systems on the market, INGRES
proved the feasibility of a flexible
new approach to data management.
Relational Technology’s annual reve-
nues quickly surpassed ten million
dollars as engineers, scientists and
other pioneers began realizing the ben-
efies of flexibility, simplicity and pro-
ductivity offered by relational systems.

1984-1987
Programming Productivity

INGRES use grew dramatically during
the next two years following the intro-
duction of INGRES/APPLICATIONS.
This new product debuted as the first
4GL application development system
integrated with a relacional DBMS.
Relational Technology's revenues
rapidly approached the fifty million
dollar mark as INGRES was widely
adopted by Fortune 500, multina-
tional and government organizations.
Clients soon realized that the tight
integration of 4GL development tools
and SQL data management enabled
them to get a competitive edge by
developing production systems much
faster than was previously possible.
1988-1990

Enterprise-Wide Integration
Information managers are respond-
ing enthusiastically to Relational
Technology's release of the first com-
mercial distributed relational system.
Leading organizations in aerospace,
automotive, banking, electronics, gov-
ernment, telecommunications and
other areas are adopting INGRES as a
corporate standard to integrate infor-
mation across their entire enterprise.
These clients realize that INGRES's
combination of integrated develop-
ment tools and open architecture
distributed data management is a
strategic corporate advantage in oper-
ating today —and in responding to
the challenges of tomorrow.



With INGRES and its distributed database capabilities,
Citicorp’s Financial Institutions Group uses INGRES to link
major money centers in the United States, Europe and Japan.
Twenty four hour access to information will help the group
provide such services as funds transfer, cash management,
trading, global clearing/reconcilement, securities clearing
and custody services to foreign and domestic banks as well
as international Citicorp branches.

Likewise, several parts of Citicorp’s Investment Bank con-
solidate financial information from around the globe for
more accurate reports, more product-oriented information,
and greater flexibility. INGRES was chosen in order to signifi-
cantly reduce the corporation’s development and mainte-
nance costs as well as enhance the financial giant's
competitive edge.




The INGRES Solution for Integrated Information Management
For Today's Needs and Tomorrow’s Challenges

THE CHALLENGE: Integrating
Distributed Data

The economics of today's corpo-
rate computing environment
favor putting data as close as pos-
sible to the end user. This has led
to a proliferation of processors
and data resources: PCs and work-
stations on the desktop; multi-
user systems for the workgroup,
department or plant; and the tradi-
tional corporate data center. The
result is isolated islands of critical
corporate information—distrib-
uted over different departments,
computers and locations—that
you must manage to keep your
company competitive.

INGRES provides global access to
information for end users and applica-
tion developers.
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Introduction

Today’s industrial, service and government organizations face four major chal-
lenges in successfully managing information to achieve their goals:

* Integrating Distributed Data

* Bridging Incompatible Systems

* Improving Productivity

* Achieving Optimal Performance

The INGRES family of products enables you to meert these challenges with
a highly integrated information management solution that features:

* Open Architecture Distributed Data Management

* Professional Productivity Tools

* High-Performance SQL Transaction Processing

THE INGRES SOLUTION

Integrated Information

INGRES is designed to manage dispersed data and turn it into integrated
information. Information you can use to more productively direct your cur-
rent operations. Information you can use to create profitable new oppor-
tunities for your organization.

With INGRES, you can process information throughout your organiza-
tion as easily as if it were all stored locally. You can integrate data resources
without disrupting local operations. The INGRES solution consists of end-
user, application development, data management, and connectivity building
blocks that can be mixed and matched as necessary to meet your exact require-
ments. INGRES can turn your isolated pieces of data into a valuable, shared
COrpOorate resource.

Integrated Application Solutions

Many of the world’s leading application software vendors have selected
INGRES as the database foundation for packaged solutions in the areas of
financial administration, research and development, engineering, manufac-
turing and distribution. Using INGRES, you can easily integrate these
applications into enterprise-wide systems spanning different offices, divisions
and plants.



THE CHALLENGE: Bridging
Incompatible Systems

Not only is valuable data dispersed
throughout your organization, it's
often stored on different compu-
ters, using different languages,
running different operating sys-
tems, and in different formats.
Converting data and applications
from one computer to another is
an expensive process that adds
little value. As new and more cost-
effective computing systems
enter your organization, the chal-
lenge of managing incompatible
systems intensifies.

THE INGRES SOLUTION

An Open Architecture DBMS

INGRES is specially designed to provide data management and application
development capabilities across a network of dissimilar hardware and software
systems. Applications can run identically on any system without time con-
suming reprogramming. Data can be processed from any number of sites as
easily as if it were stored locally. An open architecture system protects your
existing investment in databases, computers, and applications by letting you
easily integrate them into distributed systems without expensive conversion.
Hardware Independence

INGRES provides complete portability of applications and data across IBM,
Digital Equipment, UNIX and PC DOS computer platforms. You can
develop an entire application on one machine — including screens, reports,
graphics and 4GL code —and then deploy it on other machines throughout
your organization without the expense of additional programming or
modification.

Adherence to Industry Standards

SQL, the industry standard relarional database language, is at the heart of
INGRES. Networking products use the ISO/OSI model to support DECNET,

m— TCP/IP and SNA. Relational Technology is also commicted to

f @ emerging industry standards such as X-Windows and SAA.

— Across its product line, Relational Technology has implemented

frrr ol o

s £row without running the risk of becoming obsolete.

reliable, state-of-the-art industry standard components in the INGRES
system. This commitment to standards ensures that your systems can

L i | C J L

INGRES provides complete portability of
applications and data across mainframe,
mini, workstation and PC platforms.
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INGRES also ts heterog
systems for a transparent, integrated view
of corporate information.




THE CHALLENGE: Improving
Productivity
Professionals—executives, re-
searchers, managers, engineers
and analysts—are critical to the
success of today’s organizations.
Their productivity and responsive-
ness to new situations can have a
big effect on your bottom line. End
users need to easily analyze and
interpret information from any-
where in the organization—with-
out worrying about how or where
itis stored. Technical profession-
als require productivity tools to
develop new systems more quickly
and deliver them on time.

Today's business challenge
requires that you improve pro-
fessional productivity in the face
of incompatible data resources
scattered throughout your
organization.

THE CHALLENGE: Achieving
Optimal Performance

The information explosion has cre-
ated an unprecedented demand
for processing increasing amounts
of information. Your ability to
serve your clients, manage your
operations, and quickly respond
to changing conditions is tightly
linked to the performance and
reliability of your information
systems.

Your challenge is to build
responsive and reliable on-line
systems that exploit the cost
advantage of distributed
computing.

INGRES provides high speed, on-line
transaction processing at local sites
as well as integrated access from

headquarters.

THE INGRES SOLUTION
Seamless Access
INGRES, with visual interfaces and direct connections to industry standards
such as Lotus 1-2-3 and SAS, enables end users to concentrate on analysis

and interpretation — racher than wasting valuable time on details. Using
INGRES, professionals can easily access information from multiple sources
in the organization.

Rapid Development

INGRES is unique among relational systems in providing a complete,
integrated 4GL application development system. Its screen-oriented, visual-
programming approach enables technical professionals to design and imple-
ment systems in far shorter time than
with other methods.

Low-Cost Maintenance

INGRES features an active and fully-
integrated data dictionary. This
greatly reduces life cycle mainte-
nance costs and enables your system
professionals to design new appli-
cations — rather than spend excessive
time repairing old ones.

INGRES's visual interfaces improve pro-
for business, technical and

ductivity
MIS professionals.

THE INGRES SOLUTION:

Distributed On-line Transaction Processing
INGRES maximizes the return on your hardware investment by providing
optimal performance for both on-line transaction processing and decision-
support activities. Using advanced database server and distributed processing
technology, INGRES can support hundreds of concurrent users processing
gigabytes of data. Its Al-based optimizer automatically selects the fastest
access path — freeing you from performance concerns and letting you concen-
trate on achieving results.

The superior performance of INGRES extends from a single CPU,
to multi-processors, to an entire network of distributed workstations and
database servers. You can incrementally add processing power as your needs
expand — always taking advantage of current cost-effective hardware.
Reliability, Availability and Integrity
INGRES is engineered to keep performing so your production systems stay
running. The system architecture minimizes potential failure points while
maximizing data consistency and integrity. In certain environments, INGRES
continues to operate even when hardware fails. INGRES protects your data
so it is always reliable and available when you need it.
Industry Leader
Throughout its history, INGRES has led the relational database industry in
performance and reliability. Performance capabilities have typically doubled
every two years. With INGRES, you can be sure your critical operational
systems will be on-line and on-time.
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Major universities like MIT, the University of California and
Carnegie-Mellon have committed to using INGRES for
instruction, research and business administration in
campus-wide applications.

While institutions like Carnegie-Mellon have embarked on
massive projects to integrate decentralized administrative
systems with the INGRES/STAR distributed data manager,
other universities like the University of Wisconsin benefit
daily from the flexibility INGRES provides in housing hun-
dreds of gigabytes of research data.

Relational Technology’s commitment to the educational
environment allows educational institutions to utilize state-
of-the-art technology. The partnership between Relational
Technology and higher education has often led to new
adwvances in the INGRES relational products.




The INGRES Architecture

L EI R EES

The INGRES family of products consists
of a complete system for integrated infor-
mation management, represented here by
symbols for the INGRES SQL Relational
Data Manager, End-User Query and Re-
porting Products, INGRES/APPLICA-
TIONS 4GL Development System, INGRES
Database and File System Gateways and
the INGRES Distributed Data Manage-
ment Products.

An Integrated Architecture

The INGRES architecture starts with you — the end user, application devel-
oper, database designer or MIS manager. INGRES provides an integrated
set of components that work together so you can build, maintain and use
information systems easier and faster than ever before.

The INGRES architecture is designed to meet your current needs and
provide a coherent growth path for the future. Relational Technology is well
aware of the sizeable investment you make in information systems. INGRES
is architected to protect your investment and add significant value in the key
areas of productivity and integration.

In this section, we describe the architecture and discuss the special fea-
tures that encompass the INGRES integrated design. Subsequent sections in
this guide describe individual products in greater detail.

Integrated Data Dictionary

One key to the great productivity increases realized by INGRES users lies in
the reusable forms, reports, graphs and code modules stored in the integrated
INGRES data dictionary. These application components are auto-
matically saved and can be easily used again in different applications.

This promotes standardization and provides a big payback in
programmer productivity. New screens and code can be created in
a fraction of the usual time by visually editing existing screens
and code. User training is minimized by consistency in appearance
and operation.

m’:lul? 'P':,'y"":"““"‘“’l:'c‘:::e'?“l Lotz t‘n?:wd e Life cycle maintenance is vastly simplified. Modifications need

only be made once and are automatically applied to all relevant
applications. Only INGRES provides the benefits of a consistent user inter-
face and reusable application modules across a wide range of popular compu-
ter systems.

Integrated Tools

In a similar manner, INGRES end-user and development tools are highly
integrated with the database, data dictionary and each other. Tools such as the
INGRES/QUERY visual query system can be easily called from applications.
This shortens development time and increases user confidence.

Flexible User/Server Architecture

The INGRES data management architecture consists of two basic elements:
the user application and the data manager server. The user application is the
part of INGRES that you interact with. It may be:

_ -an INGRES end-user query, reporting or utility tool,

—% - an application developed in INGRES 4GL,

- an application developed in a host language such as C, COBOL
or FORTRAN, or

The INGRES user/server architecture provides maximim - an application package (e.g., FOCUS) which interfaces

power and flexibility.

to INGRES.
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Workstations and PC users can easily
share data with the INGRES architecture.

(3]
Ll

INGRES can process data stored on
different computers as easily as if it were
all stored locally.

The user application does not access the database directly; racher, it
sends an SQL query to the data manager server.

The data manager enables multiple applications to share data at the
same time. It optimizes the query and accesses the database in the most effi-
cient way possible. It then returns the specified data to the user application for
processing. The INGRES data manager is designed to support high-volume
processing on large databases by many concurrent users with full security and
integrity.

In the simplest implementation, user applications and the data manager
are both resident on the same computer.

This portable user/server architecture enables you to make the best pos-
sible use of your current computing environment and to easily adjust to
changes in the future. Applications are no longer “trapped” on the same
machine as the data. They can easily be deployed to other machines and trans-
parently connected to INGRES and non-INGRES data managers.

Distributed Access
INGRES is the first relational system designed from the ground up to take ad-
vantage of local and wide area networks, User applications may be located on

a PC or desktop workstation and connected to the data manager by a necwork.
In this configuration, the query is automatically sent across the network to

the data manager and only the appropriate data is returned. Performance is
enhanced by the cooperative processing of two machines to minimize net-
work traffic.

This architecture, pioneered by INGRES, enables users to easily share
large databases while retaining the ease of use and performance benefits of
their desktop machines.

Distributed Data

The INGRES architecture also enables you to process data stored on a number
of different computers as easily as if all the data were stored on one computer.
This is accomplished by introducing a distributed data manager to act asa
“traffic controller” and coordinate communication between your application
and the local data managers resident on each computer.

Your application “sees” the distributed database as just a standard set of
data tables. It sends a query to the distributed data manager. The query is
optimized and sub queries are dispatched to all relevant local data managers.
The required data is then returned to your application.

As an end user or application developer, you don’t even have to know
where the data you need is stored — it could be on your local computer or half-
way around the world! INGRES automatically finds the data and efficiently
processes it — providing fast response time and saving communications cost.

12



Gateways to Existing Data
INGRES Gateways enable you to easily integrate existing files and databases
into an information management system. Using a Gateway, your application
can process existing data as if it were actually in an INGRES database. For
example, you will be able to use the INGRES 4GL and interactive develop-
ment system to write applications for IBM's DB2 system. The same applica-
. tion can then run unaltered on an INGRES for VAX, UNIX or PC system.
. Or you can use SQL to combine INGRES data with data already stored in

g
g

a Digital VAX RMS data file.

INGRES Gateways protect your current data investment while helping
you add value that was never before possible. They ease the migration path
to a relational database by enabling you to develop new SQL-based systems

T
(I

t
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=& without expensive conversion of your current data and applications.
= *  INGRES Family of Products
: The INGRES architecture is implemented by four product groups that

— make up a complete system for integrated information management. These
INGRES Gateways allow you to easily inte-

grate existing files and applications into a : &roupsare:
comprehensive relational system. : * INGRES SQL Relational Database Manager

* INGRES End-User Query and Reporting Products
* INGRES/APPLICATIONS 4GL Development System
* INGRES/STAR Distributed Data Management Products

Each of these INGRES product groups is based on industry standard SQL.
Each, in turn, is tightly integrated with other INGRES products through the
data dictionary and common user interfaces. You can pick and choose only
those products needed to meet your exact requirements.

INGRES products are portable and operate in over 40 different hard-
ware and operating environments. The applications developed in INGRES
are also portable — allowing you to develop an application on one machine
and then deploy it throughout your organization without the expense of addi-
tional programming.

Wich INGRES, you can implement hardware-independent, integrated
solutions.



At aleading aerospace corporation’s aircraft engine man-
ufacturing facilities, INGRES plays a key role in orchestrat-
ing the operation of a completely automated 55,000 square
foot plant—from material movement to part machining to
quality testing.

Relying on INGRES’s unique ability to provide non-stop
VAXcluster transaction processing, the company completely
integrates production scheduling, shop-floor control and
quality assurance through several large INGRES databases.

This Fortune 500 firm is representative of a number of aero-
space, electronic and automotive companies who use INGRES
as the cornerstone of their computer integrated manufac-
turing systems. These companies depend on INGRES for
round-the-clock automation systems designed to increase
productivity and quality while reducing time to market.




INGRES SQL Relational Data Manager
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The INGRES expert query optimizer uses
advanced Al techniques to determine the
fastest method in which to satisfy information
requests.

High-Performance Transaction
Processing

The heart of INGRES is a high-
performance SQL data manager
designed especially for production
applications. Such applications consist
of hundreds of users simultaneously
querying and updating gigabytes of
data. The data manager is engineered
to provide optimal performance for a
broad mix of transaction processing
and reporting activities.

INGRES uses advanced locking,
caching and access techniques to deli-
ver predictable and effective response
times. The database designer can
adjust parameters to tune the data-
base for the best performance in spe-
cific applications. Four different access
mechanisms may be specified includ-
ing hash and B-tree. Frequently-used
queries can be stored in the data man-
ager and repeatedly executed with mini-
mum overhead.

In benchmarks measuring over-
all DBMS performance in typical
transaction environments, INGRES
is comparable to network DBMS sys-
tems and consistently outscores other
relacional systems.

Industry Standard SQL

INGRES uses industry standard

SQL to leverage and protect your
database application investment.
INGRES/SQL supports all popular
languages including: C, FORTRAN,

15

COBOL, ADA, PL/Tand PASCAL

as well as the INGRES 4GL. Com-
patible with IBM’s DB2 and com-
pliant with ANSI SQL, INGRES
enables you to write SQL applications
that are portable across a wide range
of computer platforms from main-
frames to personal compurers.

Query Optimizer Ensures Fast Response
INGRES is the only relational DBMS
available wich an Al-based query
optimizer that automatically deter-
mines the fastest method in which

to satisfy a database request. Using
INGRES, your end users and applica-
tion programmers don’t need years of
training and experience to obtain good
DBMS performance. They are free to
concentrate on effective problem-
solving while the optimizer automat-
ically ensures fast response.



Multi-Threaded Transaction Processing
Server Supports More Users

The INGRES data manager features

a multi-threaded transaction process-
ing server architecture that minimizes
both memory and CPU resource uti-
lization. In a server, all users share
basic system services, buffers and
tables. Since each additional user only
requires a small increment of memory,
INGRES can support large numbers
of users on the mid-size computers

so widely used for departmental and
distributed systems.

The INGRES data manager is
designed to take maximum advantage
of multiple processor systems like
Digital's VAXcluster. The architecture
supports multiple, concurrent servers
and provides grear flexibility in con-
figuring them to meet your perform-
ance needs.

Maximum Data Integrity

INGRES provides two strong lines of
defense to guard your valuable data —
an external system to control user
access, and an internal system to pro-
tect against database corruption. The
external security system is extremely
flexible and lets you control author-
ized access to the database by user,
date, time of day, location or a stored
data value,

16

Internally, INGRES is engi-
neered to minimize single points of
failure and provide maximum protec-
tion for your data. If a hardware failure
does occur, INGRES automatically
backs out all incomplete operations
and returns the database to a consis-
tent state.

Unlike other DBMS products
that store everyone’s data in one large
monolithic file, INGRES enables
different databases to be defined as
needed. Development work can easily
be done on a test database, for exam-
ple, without risking corruption of the
production database.

High Availability and Fault-Tolerance
INGRES is designed to keep perform-
ing so your production applications
stay running. After a hardware or sys-
tem failure, your database is up and
performing without any operator
intervention,

INGRES can take advantage of
fault-tolerant capabilities provided by
computer vendors. On Digital’s VAX-
cluster, for example, INGRES keeps
operating and automatically preserves
database consistency even if a CPU
fails. You can be confident that your
production systems will continue to
work with INGRES.

Integrated Data Dictionary

One of the most unique features of
INGRES is its integrated data diction-
ary. This active dictionary combines
all of the INGRES components in

one place and makes it easy to design,
develop and maintain an application
throughout its life cycle. As you
develop your database and applica-



tions, the data dictionary is automat-
ically updated. In addition to dara
definitions, it stores application pro-
gram code as well as screen, report and
graphic definitions. Once any of these
“objects” are defined, they can be used
in any appropriate application. In
most other products, such objects must
be recreated for each application.
Dictionary information can be
directly accessed by authorized users
and applications — giving you great
power and flexibility in system
development. Reusable screen and
code modules encourage structured
development, promote standardi-
zation, and increase programmer
productivity. Modifications are
automatically applied to all relevant
applications — greatly reducing the
cost of life cycle maintenance.
Effective Database Administration
INGRES provides a comprehensive set

* Optional data compression saves
disk space.

* Fast bulk dara loading from standard
dara files.

* Flexible journaling and backup of
individual cables or the entire
database.

* Tables can be individually assigned
to disk devices for best I/0O
performance.

These features simplify administra-

tion tasks and enable many INGRES

users to maintain databases without
the services of a specialized database
administrator.

CREATING A NEW TABLE
| suppliers |

ications of the now table

Enter the name of the new table:

Enter the column

ColumnName

supplier —id
name
stalus

city

volume

Innort (2] Dalete (2)

INGRES's visual, screen-oriented utilities
enable users to easily perform database
administration tasks.

of database administration capabilities

you can't find in other products:

* Easy to use, screen-based database
administration utilities.

* Performance and tuning
monitoring.

* Database, tables and fields can be
modified dynamically without
interrupting processing.

* Dynamic disk space allocation —
INGRES only uses as much disk
space as it needs. Space does not have
to be estimated and pre-allocated by
the database administrator.

17



With hundreds of local telephone exchanges around the coun-
try, the Bell Operating companies are faced with a formidable
challenge in resource capacity planning and allocation.

By developing and deploying INGRES-based systems ona
wvariety of UNIX computers, engineers now have easier
access to information that informs them about new business
forecasts, planning requirements, part availability, budgets
and other critical information. In addition, the learning curve
for the engineers, technicians and other operators has been
reduced by the INGRES user friendly interfaces.

The system integrates information that was previously
stored in eight separate database systems. A relational data-
base system has provided the telecommunications experts
with a decision support tool that makes sense, saves time,
cuts errors and delivers built-in flexibility for the future.




INGRES End-User Query and Reporting Products

Easy Answers to Your Questions
INGRES End-User Query and
Reporting Products feature a set of
visual interfaces that enable you to
easily access dara just by filling in the
blanks on a screen. Designed to make
you productive in minutes, INGRES
user interfaces are easy to learn and
easy to use, and let you query, update
and report data without even having
to learn a language like SQL.
Consistent Human Interface

All of the INGRES interfaces have

a consistent look and feel. Menu
choices are clearly indicated on the
screen and function keys work identi-
cally throughout the system. Once
you've used one component, you can
use them all.

Tightly Integrated with DBMS

The INGRES user interfaces are com-
pletely integrated with each ocher
and with the DBMS through the data
dictionary. For example, your report
design can be shared with other users
and can be embedded into an applica-
tion by a programmer.

All of the INGRES user inter-
faces can access distributed data as
easily as local data. Using a consistent,
visual interface at your desktop, you
can tap into information anywhere
in your organization.

Meets a Wide Range of End User Needs
INGRES provides a range of products
to meet all your query and reporting
needs. INGRES provides easy access to
data with:

* INGRES/MENU — Menu access to
all INGRES user interfaces.

* INGRES/QUERY — Visual query,
display and update of one or more
tables.

* INGRES/REPORTS — Report gen-
eration from one or more tables.

* VIGRAPH — Color graphics from
one or more tables.

* INGRES/PCLINK — PC access to
host data for use with Lotus,
dBASE, Multiplan and other popu-
lar PC products.

* ISQL — Full-screen entry and dis-
play of SQL queries.

Extended Power from Interfaces

Our corporate partners extend the

power of INGRES by providing access

to INGRES databases from natural
language queries, statistical systems,

Al systems and others. Corporate part-

ners provide direct access to INGRES

data through:

* FOCUS — A widely used business
reporting and analysis system.

* DataTalker — English language
database query and reporting.

* SAS — A reporting, graphics and
statistical system.

* RS/1— An interactive graphics and
analysis system.

* KEE — An Al development and
inference system.

* ART — An Al development and
inference system.

2|

Customer Purchase Order

Customer:
Name:

INGRES/QUERY lets you retrieve data
and join tables just by filling ina form on
the screen.
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INGRES/PCLINK enables PC users to
easily access host data using familiar
PC tools.
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=
Industry-leading applications vendors
extend the power of INGRES by provid-
ing specialized interfaces to access
INGRES data.

s

INGRES/MENU for Menu-Driven Access
INGRES/MENU provides a simple,
self-explanatory menu interface to the
INGRES end-user query and report-
ing tools. You can move easily and
quickly between the various options
without having to remember compli-
cated system commands.
INGRES/QUERY for Query Tools
INGRES/QUERY enables you to
retrieve and display data just by filling
in a form with simple search criteria.
In addition, it can also be used for
entering, updating, and deleting data.
Information from multiple tables
can be viewed and updated simulta-
neously. Since INGRES/QUERY does
not require learning a language like
SQL, you can be productively using
INGRES within a matter of minutes.
INGRES/REPORTS for Report Generation
INGRES/REPORTS formats the
results of a query into presentation-
quality reports without requiring you
to memorize a single command. The
entire report, including headers, ritles,
sort fields, breaks and totals, is spec-
ified visually by just pointing the
cursor and selecting the appropriate
menu item.

Report definitions are automat-
ically stored in the data dictionary so
they can be easily run when needed
and can be shared among users,
departments and applications. With
INGRES/REPORTS, you can lay out
and produce professional-looking
reports in no time without writing
code or learning commands.
Integrated Graphics
The Visual-Graphics-Editor turns the
results of your queries into presenta-
tion-quality business graphics. It lets
you create bar charts, pie charts, line
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charts, text charts and scacter charts,
using numerous colors and fonts, and
supports a wide range of terminals,
printers and ploccers. Graph defini-
tions are automatically stored in the
database for shared use and can be
included in applications.
VIGRAPH's WYSIWYG (What
You See Is What You Get) editor lets
you customize every detail of your
graph. You can easily tcurn complex
data into clear graphics for maximum
visual impact.
PC-to-Host Connection
INGRES/PCLINK provides personal
compurer and laptop users wich a
bridge from PC productivity tools
such as Lotus 1-2-3 to INGRES
databases on a host system. Personal
computer users can access informa-
tion in host databases using a visual,
menu-driven, query method. INGRES/
PCLINK automatically reformats data
in Lotus 1-2-3, dBASE, Wordstar
and Multiplan format on the PC.
With INGRES/PCLINK, you
can browse through host darabases,
extract data and transfer it to your
personal computer without having to
know any query or file-transfer com-
mands — INGRES/PCLINK looksand
feels just like a spreadsheet program.
Interactive Querying
INGRES/ISQL is an interactive, full-
screen facility for entering, executing
and editing SQL queries. You can
easily enter a query, run it, and then
browse through che results with full
horizontal and vertical scrolling. You
can then change the query and re-run
it with just a few keystrokes. Queries
can be saved for later use and resulcs
can be printed.



Every fifteen minutes, 365 days per year, five thousand mea-
suring devices located in lakes, streams and other bodies of
water around the state of California take measurements that
must be recorded, stored and analyzed each day.

Using INGRES, the consulting firm of Mervine and Pallesen,
Inc. designed the Water Data Information System (WDIS) to
house all of the surface and ground water measurements of
volume and quality for the state. The system is comprised of
over 20 networked graphics workstations at the Sacramento
state capitol’s Division of Planning. Many more workstations
will tie into the central site via an INGRES/STAR distributed
database network.

One of California’s major sources of revenue is its agricul-
ture industry—and water resource planning is a subject of
continuous scrutiny and public debate. With INGRES, Mer-
vine and Pallesen was able to design and implement a state-
of-the-art, distributed solution that allows its government
clients to make better informed public policy decisions.




INGRES/APPLICATIONS 4GL Development System

e

VAX DATA FILE INGRES

[ |

This application, linking a VAX/VMS
customer data file with order items from
an INGRES database, was developed in
minutes without one line of program-
ming code.

Rapid Prototyping for High Productivity
INGRES is the only relational system
to combine a full function fourth
generation language (4GL) with a
powerful interactive development
environment. You can design screens
and reports, code logic and test your
application merely by selecting appro-
priate menu items. Never again do you
have to wait for lengthy edit/compile/
link/run cycles. Using INGRES,
programmers report productivity
increases of five-to-one or greater over
conventional development methods.
WYSIWYG Interface

INGRES uses the latest in advanced
human interface technology, a
WYSIWYG editor that lets you visu-
ally “paint” screens and reports. If you
don't like something, change it. You'll
immediately see the result. You work
directly with the same screen the user
will see — greatly increasing your
productivity. Relational Technology
invented this approach to develop-
ment and has led the market in proto-
type/development tools.

Full Function 4GL

The INGRES 4GL is a full function,
object-oriented language that com-
bines SQL with high-level constructs
for terminal interaction and flow con-
trol. It features “plug-in” access to the
operating system, user programs and
INGRES tools to give you maximum
power and flexibility.
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A4GL Productivity for Host Languages
Like COBOL

INGRES also provides a rich work-
bench of tools to turn your host lan-
guage of choice into a powerful 4GL
productivity vehicle. Whether your
organization uses COBOL, C, FOR-
TRAN, PL/I, ADA, or PASCAL,
INGRES shortens your application
development cycle while maintaining
your current coding standards.
INGRES uses ANSI-standard,
embedded SQL to move data between
the database and your host language
program. To complete the journey —
from your program to the user’s termi-
nal —INGRES adds embedded form
capabilities that greatly enhance the
power of SQL. INGRES provides com-
plete control of screens, fields, menu
items and function keys from the host
language program. High-level, object-
oriented commands eliminate the
tedium of screen-formatting. It lets
you concentrate on the application
at hand.



Portable Forms and Applications

The INGRES Forms Runtime System
(FRS) automatically handles screen
operations such as display attributes
and scrolling regions without any pro-
gramming on your part. FRS provides
application-independent support of
over one hundred different types of ter-
minals including block-mode IBM
3270 devices. Italso automatically
manages the memory required by the
screens, objects and data in the applica-
tion. You can write your application
once and be confident it will run cor-
rectly and consistently on a wide range
of computers and display devices.
Reusable Application Components
INGRES stores screen, graph and
report definitions in the data dictio-
nary. Revisions to screens are auto-
matically applied to all relevant
applications. These definitions can be
easily shared by different application
developers so common screens will
have a consistent format throughout
all your programs.

Fast Execution

INGRES applications aren’t limited

in the performance arena eicher. After
prototyping your application, you can
generate an installable load module
with justa press of a finger. Unlike
other systems, INGRES doesn’t rely
on slow, memory-intensive 4GL inter-
preters. The result is fast, executable
object code direct from your prototype.
With INGRES, the prototype /s

the application.

Improved User Satisfaction

With INGRES rapid prototyping,
users can see the system being built
before their eyes. They become more
actively involved in the development
process. And you can easily respond to
their requests. In addition, users can
easily develop screens, queries and
reports using visual, menu-oriented
tools. These queries and reports can
later be embedded into applicacions
without reprogramming. By involv-
ing end users earlier in the develop-
ment cycle, you greatly increase
the level of satisfaction with the
finished application.
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The next generation of INGRES applica-
tion development tools uses windows,
graphics and a mouse for even greater
power and ease of use.
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Security, integrity and connectivity recently led a major
European systems integrator to select INGRES as the founda-
tion for a strategic crime information application. The INGRES
database will replace a current paper-based crime reporting
system with an integrated computer-based application
implemented force-wide.

Using INGRES/STAR, the system will run on over 2,000
workstations in police divisions, sub- sions, areas and
enquiry centers. All will be networked into several hundred
Digital Equipment MicroVAX'’s and centrally coordinated by
a group of clustered mainframes. This massive distributed
database will provide a dynamic, up-to-the-minute over-
view of city-wide crime patterns while maintaining efficient
local access.

Over 30,000 police officers and civil staff will be able to
access, create and update crime interrogation reports and
statistics 24 hours per day, seven days per week.




INGRES/STAR Distributed Data Management Products

S

INGRES/STAR enables an application to
transparently process INGRES data resid-
ing on two or more different computers.

INGRES/STAR distributed data man-

agement products work as a team with

other INGRES products to create

integrated information systems that

can span:

- different locations,

- different computers and operating
systems, and/or

- different database and file systems.

Wich INGRES/STAR, end
users and application developers can
process data distributed over a network
of computers as easily as if it were
stored locally.

The product family consists of
three product groups:

* INGRES/STAR Distributed Data
Manager

* INGRES Gateways

* INGRES/NET Network Protocol
Support

The INGRES/STAR distributed
data manager connects an INGRES
application with a distributed data-
base. The distributed database can con-
sist of two or more local databases on
the same computer or on different
computers.

INGRES Gateways enable
other types of databases and file sys-
tems to be included in a distributed
database. They also enable INGRES
applications to directly process in-
formation stored in other types of
formats. INGRES/NET is a trans-
parent layer that provides necwork
protocol support.
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The INGRES/STAR product
family is unique in providing all the
features you need for effective dis-
tribured data management.

Location Transparency

INGRES provides complete location
transparency. The distributed database
appears as a set of local relational tables
even though data may be physically
dispersed throughout the necwork.
This provides instant migration of
existing applications to a distributed
environment and enables end users
and developers to use the distributed
database without additional training.



Local Autonomy

INGRES preserves the full autonomy
of local database participants in a dis-
tributed database. Permission must
be granted from the local level to the
distributed level for access. You can
define a distributed database without
disturbing existing applications run-
ning against a local database. This
layered approach enables you to incre-
mentally “grow” an integrated system
without costly modifications

or downtime.

Global Data Dictionary

The INGRES global data dictionary
provides a complete set of dictionary
services for the distributed database. It
automarically stores reusable applica-
tion components and provides full dis-
tributed access to any application at
any node. The global data dictionary
can be replicated at multiple sites.

It provides a global view of all your
data and applications throughout

the network.
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INGRES/STAR Distributed
Data Manager

The INGRES/STAR Distributed Data
Manager 1s the nerve center of a dis-
tributed database system., It receives
an SQL query from an application,
breaks it into subqueries, and routes
them o the appropriate local data
managers and gateways. Each local
data manager executes its subquery
and the selected data is returned to the
application via INGRES/STAR. With
INGRES/STAR you can transparently
join and combine tables across dif-
ferent sites using any of the INGRES/
SQL end-user interfaces or application
development tools.

Fast Network Performance
INGRES/STAR includes an advanced
optimizer for lightening-fast perform-
ance in a network environment. The
distributed optimizer automatically
picks the best route for satistying a
multi-site request. It minimizes net-
work data traffic and provides the best
possible performance for end users and
programmers alike — whether across

a LAN or across a continent.

In its full implementation,
INGRES/STAR will use a two-phase
commit protocol to provide true dis-
tributed transaction processing. If
asite involved in a transaction is
suddenly inaccessible, other sites are
automatically rolled back. INGRES
preserves the integrity and consistency
of your distributed data just as it does
your local daca.



INGRES/NET

INGRES/NET is a transparent soft-
ware layer that provides INGRES pro-
tocol support for DECNET, TCP/IP,
SNA and ASYNC. INGRES/NET
conducts the “dialogue” between
INGRES components running on two
different machines joined by a net-
work. It also performs automatic data
type conversion — greatly reducing the
programming burden in a heteroge-
neous environment.

dBASE Gateway

The INGRES dBASE Gateway brings
the advantages of a fully relational and
distributed database to one of the most
popular PC-based database systems.
dBASE files can be accessed by any of
the INGRES user interface and appli-
cation development tools while pro-
viding a much higher level of visual
programming for easier use. In addi-
tion, users can access files using the
standard SQL database language.

VAX RMS Gateway

The INGRES VAX RMS Gateway
enables native VAX/VMS files to
appear as if they were tables in an
INGRES database. They can then

be read by any of the INGRES user
interfaces and application develop-
ment tools and can be combined with
INGRES tables in a distributed data-
base. With the RMS Gateway, you
can develop new applications with
INGRES and avoid the cost of con-
verting your existing data files and
applications.

DB2 and SQL/DS
As part of the INGRES Gateway fam-
ily, the INGRES DB2 and SQL/DS
Gateways will provide complete access
to IBM DB2 and SQL/DS databases
from any INGRES application. The
application can be resident on the IBM
computer or can be located on any
other machine in the network (for
example —a PC or a workstation).
Both read and write capabilities will
be supported.

Combined with the INGRES/

STAR Distributed Data Man- (&

ager, these gateways will e . - N_LJ

enable DB2 and SQL/DS data- :—

bases to be included inadis- l

tributed database spanning different

machines, database systems and loca- mﬂﬁu
tions. With these IBM gateway tools,

you will be able to leverage the value With INGRES Gateways, applications can combine

. data from INGRES and other DBMS and file
of your DB2 and SQL/DS data across mmsm_mﬂm:m i T e

the entire organization. You can also data and providing an easy migration path toa
save application development and Sty febopratac sefstomss i oRmufI
training costs by using the highly pro-

ductive INGRES/APPLICATIONS

4GL development system to develop

your IBM applications —as well as

your VAX, UNIX and PCapplications.

The INGRES DB2 Gateway will bring the power
of the INGRES end-user products and application
development system to the IBM DB2 environment.
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Siemens Medical Systems—one of the largest medical equip-
ment manufacturers in the world—uses INGRES for interac-
tive customer support for its medical systems products. One
system allows the technical support center to provide real-
time diagnosis and monitoring of its customers’ magnetic
resonance scanners. Magnetic resonance scanning is a new
generation in medical imaging technology.

In addition, Siemens’ INGRES systems provide bulletin
boards for shared user information, training programs and
direct access to Siemens’ technical libraries.

High reliability and the ability for the customer to easily
access local databases led Siemens to entrust their new
systems to INGRES.




Customer Support and Services

The true measure of your success

is determined by how quickly and
reliably INGRES applications can

be developed and deployed through-
out the organization. Relational
Technology’s commitment to excel-
lence in customer service helps you
achieve this success. In fact, Datapro
Research Corporation rates INGRES
as one of the best supported products
in the industry. From installation
through operation, Relational
Technology works with you as your
business partner in successful applica-
tion development and INGRES usage.
Technical Support

Expert help is as close as the telephone.
Anytime you need assistance, trained
specialists are ready to provide you
with answers fast. All calls are logged
in the INGRES Call Tracking System
database that flags your problem for
immediate attention, references the
profile of your account, and links to an
active database of similar problems
and solutions. For emergency calls, a
7 day a week, 24 hour hotline service
helps you keep your production sys-
tems running. In North America,
[WO Separate Support centers — one
on the west coast and one on the east
coast — are staffed and ready to help
you. Support personnel also staff

each of the Relational Technology
International offices.

On-line Customer Information Service
Relational Technology's on-line
customer information database is
available to all INGRES users. It pro-
vides general information regarding
known software anomalies, customer
improvement requests and INGRES
training schedules. Up-to-the-minute
information keeps you on top of
every situation.

Comprehensive Training Programs
Relational Technology knows that
education is the best investment you
can make to guarantee success. The
INGRES curriculum of training
classes provides a complete education
program that spans introductory to
advanced level training for end users,
application developers and database
administrators. INGRES classes can
also be customized to suit your par-
ticular requirements.

Classroom Training

Regularly scheduled courses are held
at Regional Education Centers located
across the country and in Europe. If
you have your own training facilities,
certified INGRES instructors can be
scheduled for on-site training provid-
ing convenient and efficient education

to larger groups. Classes feature hands-

on experience and real-world exercises
presented by professional software
crainers. INGRES classes provide a

stimulating and lively forum for infor-

mation exchange.

Customized Training and Train-the-Trainer
Program

Courses can be customized to your spe-

cific needs and delivered conveniently
at your site, Also, to help you establish

your own curriculum, a “crain-the-
trainer program” is used by many large
organizations to set up ongoing in-
house instruction.

Computer-based Training

Computer-based Training (CBT) is
available to complement the classroom
curriculum. Personal, interactive
instruction through CBT allows indi-
viduals to quickly gain familiarity
with INGRES operations, speeding
application deployment, acceptance
and development, Users can proceed
at their own pace, accommodating
personal work schedules and training
requirements. Delivered on personal
computers, INGRES CBT presents
INGRES training for all environ-
ments: VAX/VMS, UNIX, VM/CMS,
PCand MVS.

Self-paced Tutorials

Self-paced tutorial booklets filled with
illustrations and examples guide users
through INGRES at their own pace

and convenience.

29



Relational Technology provides the highest level
of customer support and services in the DBMS
industry.
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Consulting Services

Relational Technology provides a full
spectrum of consulting services for
database and application design, from
the initial design phase through imple-
mentation and performance tuning.
Our consulting staff can assist you
with database design, business sys-
tems requirements analysis, project
management, application design, and
data modeling as well as specific tech-
nical tasks related to performance
tuning and systems analysis. Each
consultant has extensive experience
relevant to business goals, presentation
ability, overall communication skills
and project management. A senior
consultant works with you to define
the scope of effort to ensure that your
objectives are met. In addition, Rela-
tional Technology provides certified
technical training to external consul-
tants to assist you with the application
development and implementation
phases of your project.

Comprehensive Documentation
INGRES documentation is com-
plete, well organized and well written.
Every INGRES product comes with
documentation rich in examples and
indexed for quick reference. Separate
manuals are available for database

and system administrators. Quick
reference booklets also complement
Relational Technology's extensive
library of technical publications. In
addition, Chris Dates A Guide to
INGRES and Michael Stonebraker’s
The INGRES Papers offer insights

on the INGRES system architecture
and product functionality.
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Technical Note Series

The technical experience and exper-
tise of both our clients and in-house
INGRES experts is regularly con-
densed and offered to our customers

in the form of technical notes. The
Technical Note Series provides tips on
solving difficult problems, database
tuning hints, internal system archi-
tecture and answers to questions com-
monly asked during technical support
telephone calls. The notes are updated
with every INGRES release.

Regular Product Updates

Relational Technology regularly ships
maintenance releases to INGRES
product versions. These updates incor-
porate problem fixes in direct response
to feedback from our users. In addi-
tion, Relational Technology regularly
introduces major releases of its prod-
ucts, which incorporate significant
new features and functionality that
enhance the value of your investment
with Relational Technology.

INGRES User Association

The INGRES User Association (IUA)
is a non-profit organization specially
formed to bring INGRES users to-
gether to share ideas and information.
In addition to annual North American
and European JUA meetings, local
chapters meet regularly to discuss
INGRES issues, share applications pro-
gramming and design techniques and
exchange information among profes-
sionals with similar interests.

At the annual IUA conferences,
attendees are regularly given access to
top-level Relational Technology tech-
nical developers and management.
Throughout the business relationship
with Relational Technology, you can
be assured of having accurate, honest,
up-to-date information about the
company's future product plans and
Customer commitment.
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RELATIONAL TECHNOLOGY
Corporate Headquarters

1080 Marina Village Parkway
Alameda, CA 94501

RELATIONAL TECHNOLOGY
International Limited

Anchor House, 15—19 Britten Street
London, SW3 3TY, UK

For more information, call 800-4-INGRES.
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