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Contact: Kevin Gallagher Emory Epperson
Relational Technology Inc. Hill & Knowlton, Inc.
1080 Marina Village Parkway 2350 Mission College Blvd.
Alameda, CA 94501 Santa Clara, CA 95054 |
415-769-1400 408-496-6511
FOR IMMEDIATE RELEASE

(MPR-049T-001)
RELATIONAL TECHNOLOGY BRINGS INGRES TO PCs,

INTEGRATING THEM WITH CORPORATE COMPUTING POWER

Software Can Help Solve
Data Management Problems
ALAMEDA, California, February 17, 1987 -- Relational
Technology Inc. today introduced INGRES for Personal Computers, a
new generation of PC relational database software. It allows
users to get full use of mainframe database management system

(DBMS) capabilities on the PC and integrate PCs into the
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Inagine having the functionality

of a mainframe database product on
your PCs. One that both your end-users
and developers could use. And one
that’s incredibly fast and efficient.

And what if you could include your
PC resources in a distributed network,
reducing the load on your mainframes
and minis while saving the company
thousands of dollars in development time.

Just envision being able to provide
your end-users with a sophisticated
database tool that’s as easy to use as
Lotus 1-2-3. A product that lets them get
at the corporate data they really need.

Imagine no longer. Because now you
can bring the power of the most advanced
relational database for mainframes and
minis to your PCs—-with INGRES, the
“Distributed SQL Relational Database
System” from Relational Technology.




Distributed database gives you
compatibility and flexibility

Whether it's used as a stand-alone database
management system, provides access to remote
databases, or helps to distribute the processing
load of more costly mainframe and mini-
computer resources, INGRES extends the
distributed database capabilities of your organ-
ization while making the most of your PC
investment.

INGRES is available in a variety of environ-
ments including PCs, workstations, mini-
computers and mainframes, and works the
same way in each. Compatibility across
machines means applications can be devel-
oped on a PC and then passed to a mainframe-
or vice versa-providing a cost-effective
environment for application developers.

With distributed database, users get trans-
parent access to information anywhere in the
organization-without having to know where
that information is located, or how to get it.
And with distributed database you can use
PCs for application processing functions, and
then call on the power of mainframes or minis
for database processing. So your PC becomes
an important information processing tool,
not just a terminal emulator.




Plus, with INGRES for PCs, the information
in both local and corporate databases can
be used with popular PC productivity software
like spreadsheets, word processing programs
and graphics packages.

INGRES Supported Environments:

Mainframes
IBM

DEC

AMDAHL

Minicomputers
DEC

AT&T
Data General
HP
Alliant
Computer
Consoles
ELXSI
Gould
ICL
Pyramid
Sequent
Unisys

9370, 370, 43xx
30xx
VAX 8974, 8978

470, 580

8000 Series,
VAX 11/7xx

3B5, 3B15, 3B20
MV Series
9000 Series

FX Series
Power 6/32

6400

PowerNode Series
Clan Series
Workcenter, 90 Series
Balance Series

5000, 7000, XE550

VM/CMS, VM/IS,
MVS, UNIX
VAX/VMS, Ultrix,
UNIX System V,

4.x BSD

VM/CMS, MVS, UTS

VAX/VMS, Ultrix,
UNIX System V,
4.x BSD

UNIX

DG/UX, AOS/VS
HP/UX
Concentrix

UNIX

ENIX, Embos
UTX/32
UNIX

0OSx

DYNIX
UNIX, CTIX

Microcomputers, Workstations, Personal Computers

IEM

IBM
DEC

AT&T
Compagq
HP

Apollo
Computer-
Vision
NCR

SUN

PC/XT, PC/AT, RT PC
(100% Compatibles)
3270/PC
MicroVAX,
VAXStation,
VAXMate

6300 Series, 3B2
All Models

Vectra Series

DN Series
CDS3000

Tower 32
SUN-2, SUN-3

PC DOS, MS-DOS,
AIX

VAX/VMS, Ultrix,
UNIX;

MS-DOS
MS-DOS, UNIX
MS-DOS
MS-DOS
DOMAIN/IX
UNIX

UNIX
UNIX




Integmted tools mean extraordinary
productivity for both application
developers and end-users

INGRES offers the most sophisticated set of
tools for application development available
in the PC marketplace. And its end-user
decision-support tools make it easy for the
sophisticated end-user.

For application developers, INGRES provides
an extremely cost-effective solution, letting
you create applications orders-of-magnitude
faster than other methods. 4GL and Embedded
Language support allows rapid prototyping of
applications, complete with customized forms
and full database functionality.

For end-users, Visual Programming tools
make it easy to run queries and reports—even
create entire applications-using a forms design
approach. And the Lotus-style user interface
of INGRES for PCs means instant productivity.




IN GRES SQL combines high
performance and flexibility
with ease of use

Unlike other PC database products, INGRES
for PCs includes a broadly compatible imple-
mentation of the SQL database language. And
compatibility with IBM’s DB2, ANSI and
X-OPEN SQL standards means your invest-
ment is protected now, and in the future.

In addition, the product has been carefully
designed to take maximum advantage of the
PC and MS-DOS environment. Independent
tests prove INGRES for PCs is the fastest full-
function personal computer data manage-
ment tool on the market.

INGRES uses artificial intelligence tech-
niques to determine the most efficient way to
execute a query, and whether to use indexes,
scanning tables, join methods or sorting. You
can also tune INGRES to increase the speed
of your applications even more.




Support and training
you need to succeed

Relational Technology offers a significantly
higher level of training and support than most
companies-because it’s familiar with meeting
your organization’s overall information man-
agement needs.

For DP professionals, Relational Technology
provides the technical documentation, hot-
line telephone support and utilities needed
for maximum productivity.

And Relational Technology provides the
support for end-users, those who enter infor-
mation and use applications on a daily basis
and those who occasionally retrieve infor-
mation from the database. It begins with
computer-assisted instruction which proceeds
at the user’s pace. Next comes complete,
easy-to-understand documentation to meet
the needs of a variety of users.




Relational Technology also organizes and
supports the INGRES User Association.
Biannual meetings provide a forum for
sharing valuable INGRES knowledge and
ideas. In addition, The INGRES Advantage
quarterly newsmagazine provides new prod-
uct updates, informative application stories
and timely technical articles. You can even
arrange for customized, on-site training.

Relational Technology not only provides
superior database products, but is your tech-
nology partner in meeting your organization’s
information management needs.




INGRES: The power of a mainframe
database in a PC.

INGRES for Personal Computers is the same
INGRES that runs on much larger machines.
Fourth generation language. Integrated,
visually-oriented tools for applications devel-
opment. The fastest full-function database
available. INGRES has what you need for your
individual, departmental and corporate data
management needs.

For more information on the NEW corporate
standard for information management call
800-4-INGRES.

Specifications:

Minimum Hardware:

« IBM PC XT, PC AT or 100% compatible
computer with 640K internal memory and
hard disk; as little as 350K internal memory
for run-time applications.

Disk Space Requirements:

* 6MB required for full application develop-
ment system; as little as 500K for run-time
applications.




- INGRES for PCs, Visual Programming and the INGRES

Advantage are trademarks of Relational Technology Inc. IBM,
IBM PC, PC AT, PC XT, PC DOS and DB2 are trademarks of
International Business Machines Corporation. MS-DOS is a
trademark of Microsoft Corporation. Lotus 1-2-3 is a rademark
of Lotus Development Corporation.



INGRES

Relational Technology

1080 Marina Village Parkway
Alameda, CA 94501-9891
415-769-1400

800-4-INGRES

MIN-056P-001



" 'INGRES

Chrysler's Factory
of the Future

Vaolume I, Number 1, 1987 A Vi) 4 A N I

Relational Technology

WGRES INGRES INGRES INGn.. «GRESINGRES 1. GRES
WGRESINGRESINGRESINGRES ). £SINGRES’™  ~"INGRES
ESINGRE. VGRESIN ;RESINGR/ 'GRES

ESINGRESINGRES INGRES I/ GRES INGF

ESINGRESINGRESINGP™  'GRESINGH

*SINGRE. TRESINGR. GRES
WGRESINGRES ING, YESINGRES:..  LINGRF
'WGRESINGRES ING, NGRESINGRES IV

A




.,

In January, Paul E. Newtan
Joined Relational Technology as
president and chief aperating
officer. Former president, Gary
Morgenthaler was named Chair-
man of the Board of Directors
and continues as chief executive
officer. Mr. Newton brings with
him over 20 years of experience
in the software industry, most
recently at UCCEL Corporation,
where he was senior vice pres-
dent and general manager of the
Systems Software Group.

glational Technology is pleased to unveil
INGRES for Personal Computers in this issue
of The INGRES Advantage. INGRES for Personal

Cumputers represents another major milestone in

the implementation of our corporate strategy.

Relational Technology's strategy is to provide major
corporations and government organizations with a
single integrated and distributed database solution.

The features of INGRES that make this strategy
work are its open-architecture distributed capability
for tying together data from multiple, dissimilar
computers; integrated tools for high-productivity
application development and end-user decision sup-
port; and a high-performance SQL-based relational
database engine. INGRES for Persanal Computers
supports all of these features.

First is the open-architecture distributed database
capability. INGRES for Personal Computers is
designed to operate in a distributed world. PC users
can use minicomputer and mainframe data within
their PC applications easily and transparently.

INGRES's integrated tools are fully incorporated in
the PC version. For the first time, PC users have a
powerful 4GL application development environment
on the PC. INGRES applications can be developed in
the low cost PC environment and moved without
change to the mini or mainframe.

And INGRES's SOL-based RDBMS is the best per-
forming database product for sophisticated applica-
tions in the PC marketplace.

Beyand simply bringing the full power of INGRES 1o
the PC, we've also adapted INGRES to meet the
needs of PC users.We've added a familiar ring-
menu interface in addition to the “Classic INGRES"”
menu. We've written an entirely new set of docu-
mentation specifically for PC users. And we've
developed a state-of-the-art computer-based train-
ing tutorial for novice INGRES users.

The availability of INGRES for Personal Computers
enables PCs to be fully integrated in the corporate
computing environment. And it further enables our
customers to use a single integrated and distributed
database solution across their organization.

| am proud to be joining Relational Technology at
this exciting time in the company’s growth. | believe
our company has the finest products, the best
people and the strongest commitment to customer
success and satisfaction in the industry. And | am
committed to maintaining our leadership position in
these areas.

Tl P Dot

Paul Newtan
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The INGRES Advantage

INGRES, the Distributed SQL Relational Database System, has
increased productivity and accelerated applications develop-
ment in thousands of organizations worldwide. Available for a
number of key computer environments, INGRES offers users a
sophisticated open architecture distributed database, integrated
tools and a high-performance SQL product for comprehensive
data management.

And now, INGRES is available for IBM Personal Computers and
compatibles, enabling complete data and application portabil-
ity and distributed data access between PCs, mainframes,
minicomputers and workstations.



“The bottom line is that INGRES, is
INGRES, is INGRES whether it’s used
on micros, minis or mainframes,” says P.
Michael Seashols, vice president of sales
and marketing for Relational Technology.
“INGRES for PCs operates in the same
way, and provides the same capabilities
as INGRES in any other environment.
The applications and user interfaces
work exactly the same way whether the
data is located in a local database on
the user’s PC, or in a remote database
on another computer connected to the
PC through a network”

“We're very excited about INGRES for
PCs!’ adds Group Product Marketing
Manager Ed Forman. “The essence of
INGRES is exactly the same in this new
product, while at the same time we've
done some very special things to take
advantage of the personal computer
environment?’

INGRES: The Single Solution

INGRES is designed as a single data
management tool which operates across
all strategic operating environments in
most computing organizations.

Its open architecture distributed data-
base allows transparent, simultancous
access to data on multiple computers
and operating systems. Because INGRES
applications and end-user tools are
compatible across environments, devel-
opment time and usability are greatly
enhanced. It also ensures that applica-
tions designed to run on a mainframe
can operate unchanged on a mini, micro-
computer or workstation.

The INGRES integrated tools provide not
only a sophisticated fourth-generation
application development environment,
but a complete family of end-user tools
for decision-support. The 4GL applica-
tions environment encompasses multi-
ple levels of tools ranging from Visual
Programming and 4GL, to embedded
language interfaces for third generation
languages. For end-user decision sup-
port, INGRES offers utilities for query,
reporting and data extraction from a
host computer to work with personal
productivity packages like Lotus 1-2-3.

At the heart of INGRES is a high-
performance SQL database compatible
with IBM’s DB2. Applications can be
moved between INGRES and DB2 with
minimal effort. As a result, INGRES can
complement DB2 in an organization by
running the same applications on mini-

and microcomputers as DB2 runs on
the mainframe. In addition, organiza-
tions can choose INGRES as their single
database management system running
on all computers from mainframes to
micros. The INGRES SQL also complies
with the ANSI and X-OPEN SQL stand-
ards, ensuring current and future invest-
ments are protected.

Mudltiple Levels of Use

“Relational Technology has carefully
analyzed its customers’ PC needs and
ways in which they plan to use the PC
in their database environment, empha-
sizes Forman. “From these ongoing
research projects, Relational Technol-
ogy has designed and developed a
family of software products to accom-
modate those needs””

INGRES for PCs will be used primarily
in these four situations:

- INGRES for PCs extends the INGRES/
STAR distributed environment to the
personal computer, allowing users to
run applications on their PC which
access distributed data within a
computer network. The data appears
as if it resides on the PC; however,
the data may be anywhere in the
distributed database. The processing
load on expensive mainframe and
minicomputers is reduced, while the
PC is used more effectively as a real
processing tool instead of a terminal
emulator.

- It'sideal for developing INGRES
applications — regardless of whether
they will be ultimately used on
mainframes, minicomputers, work-
stations or PCs - offering an efficient
and cost-effective way of utilizing
valuable machine resources. As one
user notes, “we can save a lot of
money developing applications on
the PC or workstation, then port the
application to the mini or mainframe
when we're ready for production.”

- INGRES for PCs provides a powerful
stand-alone database system fine-
tuned for developing and deploying
single-user applications and for train-
ing INGRES users.

- Itis also a bridge to connect users
of PC productivity software, such as
Lotus 1-2-3, Multiplan, dBASE I1/
111, WordPerfect and Wordstar, to
INGRES data.

Agriculture Canada

Agriculture Canada is a Canadian gov-
ernment agency very similar to the U.S.
Department of Agriculture, and spear-
heads a multitude of projects in that
country from research to agricultural
business programs. The first Canadian
government agency to purchase an
INGRES license, data systems person-
nel at Agriculture Canada have spent
the last several months “beating
[INGRES for PCs] to death’’

“INGRES for PCs works exactly like the
VAX product, reports Steve Almond,
chief of database administration. “In
fact, Relational Technology has left the
nice parts of the product alone, while
actually making some of the more
cumbersome operations easier. It's
very beneficial from a technical stand-
point that all directories and subdirec-
tories are the same. | mean." Alimond
continues, “how many PC products do
you find that have a time zone flag? The
functionality of a minicomputer product
has been successfully transferred to
the PC”

INGRES is used for “literally anything
and everything” at Agriculture Canada
including corporate project tracking,
project reporting and time reporting.
“At last count we were supporting over
150 databases, ranging from small,
two-user tables to our time reporting
system that is used by the entire
organization.’ At each month’s end,
the time reporting system is rolled up
to allow the deputy minister to review
high visibility projects within the
organization.

“When it comes to a minicomputer
solution, INGRES is the answer as far
as databases are concerned.’ Almond
continues. “We use INGRES for every-
thing. And we are investigating how
we can make the most out of INGRES

Volume I, No. 1




Computer Sciences
Corporation

Computer Sciences Corporation
(CSC) supports the computer center
at the Naval Ocean Systems Center
(NOSC) in San Diego, Calif. The com-
pany is a long-time INGRES user with
licenses for both the VAX/VMS and
UNIX operating systems. Currently,
there are approximately 1300 INGRES
users at NOSC, including clerical per-
sonnel, managers, programmers and
application developers.

CSC has written a fiscal database
using INGRES for NOSC project
research, funding, labor and materials.
Information is cross-loaded from

the NOSC accounting machines and
plugged into INGRES for access
centerwide. The center also has many
users who utilize INGRES/PCLINK to
download information from the fiscal
database for working with PC spread-
sheet programs.

“I see INGRES for PCs as an applica-
tion developer's tool’ says Joel Saks,
responsible for INGRES systems sup-
port at CSC. “There are a number of
developers who incur a lot of charges
on the minicomputer. INGRES for PCs
provides a way to off-load the time
and charges on the bigger machines.
When an application is finished and
the bugs are all out;’ continues Saks,
“we can port it to the mini for final
production’’

The company takes advantage of the
INGRES 4GL tools as much as
possible in the course of their appli-
cations development. They plan on
using INGRES for PCs to augment
their distributed capabilities as well.

“We see INGRES for PCs and INGRES/
NET as a way to off-load applications
from the mini and decentralize some
of our processing;’ notes Saks.

. The INGRES Advantage

Full INGRES Functionality

INGRES for Personal Computers
includes six product modules that can
be purchased together or separately
depending on your applications. These
product modules include:

+ The INGRES relational DBMS

- The INGRES user interfaces, encom-
passing interactive SQL and QUEL,
Query-By-Forms, Visual-Forms-Editor
and the INGRES Report-Writer.

+ INGRES/APPLICATIONS including
the INGRES 4GL and Applications-
By-Forms.

- Embedded SQL and QUEL database
language support for the Microsoft C
programming language.

- INGRES/NET for distributed process-
ing with host computers.

- INGRES/PCLINK for query and
extract to PC productivity software.

INGRES for PCs has been carefully
re-architected to take maximum advan-
tage of the PC environment. In addition
to the classic INGRES menu structure
with menus at the bottom of each
screen, INGRES for PCs includes the
ability to display menus in a manner
similar to Lotus 1-2-3 and other popular
PC productivity tools. “Users can easily
switch back and forth between the
menu styles;’ adds Forman. “Users who
are accustomed to using INGRES via an
asynchronous terminal such as the DEC
VT100 or the block mode IBM 3270
will be able to interact with INGRES in
exactly the same manner. On the other
hand, if the user is more accustomed to
products like Lotus 1-2-3 or other ring-
menu driven programs, they ¢an use
INGRES in that way.” Availability of the
ring-menu interface should make it
much easier to train PC users to work
with INGRES applications and data.

For networking PCs with other INGRES
systems, INGRES/NET will initially sup-
port the asynchronous protocol called
BLAST - a widely-accepted product for
asynchronous communications between
PCs and host computers. The BLAST
protocol - an easily installed protocol
that can be used to connect all INGRES
environments — is provided by Relational
Technology as part of the asynchronous
support.

Extraordinary Performance

Relational Technology invested consid-
crable time designing INGRES for PCs
to function efficiently within the 640K
memory limitation of the personal com-
puter (see “Built for Speed” on page 6).
The result is the fastest full-function
relational database product on the
market — INGRES for PCs.

“Even preliminary benchmarks per-
formed when the product was still in
its infant stages proved INGRES for PCs
was beating out its competitors on
complex applications by a margin of
five-to-one.’ remarks Steven Vandor,
product marketing manager for PC
products. “In many cases, the competi-
tion couldn’t even handle fairly stand-
ard tasks. We have a stronger product
from both a performance and function-
ality standpoint than anybody else out
there”

“INGRES for PCs is incredibly fast;" adds
Charles Nocera, an INGRES Value-Added
Reseller who began transferring his
accounting systems to the PC as soon as
the beta version of the new product
became available in June, 1986. “Even
as a beta product INGRES for PCs with-
stood the ultimate performance tester:

Enhanced Systems
and Services




my customers and end-users.” Over 700
organizations participated in the exhaus-
tive pre-release testing of the product.

In addition to taking maximum advan-
tage of the MS-DOS environment,
INGRES for Personal Computers will
enhance host performance by running
application processes on the personal
computer and utilizing the back-end on
larger machines more efficiently. And
by off-loading applications which are
single-user in character there will be
more resources in multi-user environ-
ments available for larger, multi-user
applications.

Requirements

INGRES for Personal Computers will
operate on IBM PCs, PC/XT, PC/AT or
any 100 percent compatible computer.
640K of memory is required to build
applications and 6MB of disk is required
to store the entire set of INGRES for PC
modules. End-user applications can be
designed that require as little as S00K
of disk and 350K of memory. For con-
nection between INGRES databases on
multi-user computers and personal pro-
ductivity products on PCs, INGRES/
PCLINK requires only 320K. It requires

the PC DOS or MS-DOS operating system.

Expanding Your Corporate Data
Management Solution

“INGRES for PCs expands your corpo-
rate data management solution to include
PCs.’ notes Forman. “Future enhance-
ments of the product will include
support for a greater number of tradi-
tional programming languages and sup-
port for multi-user capabilities in the
MS-DOS environment." INGRES for PCs
will support the new 286-DOS or
A-DOS operating systems when they
become available, as well as windowing
facilities like Microsoft Windows.

In addition, the INGRES for Personal
Computers product includes an entirely
re-designed set of documentation, as
well as a self-paced on-line training
program.

“Whether you use INGRES for PCs as

an extension of your distributed capa-
bilities, to create independent applica-
tions or to train your INGRES end-users.’
concludes Forman, “INGRES for PCs is
the fastest full-function database prod-
uct you could hope for”

Enhanced Systems and Services
(ESS), owned and operated by
INGRES Value-Added Reseller Charles
Nocera, is a four-year-old company
that markets Finesse—an accounting
and manufacturing application pro-
gram which uses INGRES as its base.

For ESS, the INGRES for PCs product
means greater marketing and profit
potential.

“I think the INGRES for PCs product is
of strategic importance for both my
company and Relational Technology;’
says Nocera. “Organizations will want
to run it as a stand-alone product as
well as with their minis or mainframe
computers.’

Nocera plans to use the product as
both a development and marketing
tool. One of the first organizations to
test INGRES for PCs, Nocera ported a
number of INGRES applications from
the VAX to the PC in a weekend'’s time.
“I recently developed an entire person-
nel package on the PC and success-
fully ported it to the VAX' Nocera notes.

ESS plans to use the product as both
a development and marketing tool.
“Now our prospective customers can
try out our applications on PCs. It
expands the product line and mix we
have to offer. And we can get a lot
more MIPS from development on the
PC, while at the same time provide a
more portable product to our cus-
tomers.’ According to Nocera, there is
a tremendous demand for the high-
performance and broad functionality
of INGRES for PCs among developers
of sophisticated applications.

In total, four people at ESS use
INGRES to develop applications for
the DEC VAX, UNIX and PC environ-
ments. The group has been impressed
with the user-friendliness of the new
INGRES PC tool and have been even
more impressed with its performance.

“| think for a PC product, INGRES is
really fast;’ emphasizes Nocera. “| have
nothing but good things to say about
the entire new package’’

ARA Services

ARA Services is a multifaceted organi-
zation with its fingers in almost every
service-oriented business imaginable.
The company maintains one of the
largest food service businesses in the
world, supplying schools, hotels, col-
leges and recreation areas. One divi-
sion of ARA provides full-service
hospital support, including uniform
rental, sickroom supplies, janitorial
and food services. Another division
manages the concessions at major
stadiums and parks all over the
country.

In its corporate headquarters alone,
ARA has over 100 “very educated” per-
sonal computer users. The company is
looking forward to the portability
INGRES has to offer.

“Right now we're using R:Base on our
PCs,’ says Merritt Wolfe, manager of
corporate systems planning and devel-
opment at ARA. “And the problem

is that to move an application over to
our VAX or IBM systems we often have
to rewrite it. With INGRES running

on the PC we can port applications
over to our other systems.’

“Currently, ARA uses INGRES for
financial applications,’ says Wolfe.
“We extract information from our gen-
eral ledger financial systems’’ Appli-
cations include a purchasing control
system which provides accumulated
food purchasing data from over 2000
remote locations. In addition, ARA has
a system which tracks information for
its legal department, including current
litigation and outside legal counseling
information.

“We can see that INGRES for PCs
could be very useful in our organiza-
tion!' adds Wolfe.
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BUILT FOR
SPEED

Sleven Vandor

INGRES for Personal Computers ushers
in a new era in database computing.
Besides its position as the fastest rela-
tional database available on PCs, INGRES
now allows organizations to incorpo-
rate PC hardware into their overall data
processing strategy. This ability derives
from the fact that complete INGRES
functionality is preserved in the MS-DOS
environment,

The job of designing INGRES for the
personal computer was really two par-
allel efforts, each a triumph in applied
technology and human ingenuity, The
first task involved making the INGRES
data manager, the back-end, as fast as
possible. The second task required
bringing the application tools and pro-
ductivity environment — tools that set
INGRES apart from other products on
the market — into the demanding envi-
ronment of the personal computer.

The most significant obstacle INGRES
engineers would ultimately overcome
was devising a system that would work
effectively in the limited PC memory
space of 640K. Since INGRES poten-
tially occupies several megabytes of
memory on minicomputers, the system
architecture had to be reviewed. To
meet this challenge, Relational Tech-
nology assembled a select team of engi-
neers, combining some of the company’s
brightest talent with PC experts hired
specifically to build the new product.

- The INGRES Advantage

The monumental job of designing a
fast and complete version of INGRES
for personal computers began almost
two years ago. Working from a simple,
early version of INGRES, Dr. Robert
Kooi, Relational Tec hnn[ng_\ s principal
performance engineer, refined and
enhanced the architecture of the INGRES
data manager, developing a function-
ally complete version of the product
while keeping in mind the size con-
straints of the PC.

By design, INGRES for Personal Com-
puters had to be capable of accomplish-
ing serious work that heretofore could
only be assigned to larger computers.
The product had to be designed so that
a "reasonable” amount of memory
would always remain available for user
applications and data. After allowing
40K for the operating system, the team,
led by John Newton, concluded that if
the data manager could be engineered
to work in 220-230K, over 350K would
still be available to the user. Here, then,
was Dr. Kooi's target.

As the data manager and query optimizer
were designed, built and enhanced, a
system of program overlays were put

in place. This technique allowed that at
any given moment, only 70-80% of the
entire body of data manager code had
to be in memory. Sections of the code
not immediately needed could be trans-
fered in and out of memory. In fact, this

Bob Kooi and John Newton,
chief systems architects for
the INGRES product on PCs.

system of overlays is one of the most
crucial and sophisticated parts of the
new product.

What emerged over a year later from
this concentrated effort was the fastest,
most sophisticated data management
system yet seen on PCs. In independent
testing conducted at the University of
Stuttgart, West Germany, during the
spring and summer of 1986 against
such products as Oracle, dBASE I11,
Informix and R:Base 5000, INGRES was
determined the highest performer by
far. “INGRES raised itself above the
others through consistently good results”
the benchmark reported. ... INGRES left
all other competitors far behind. This
fact proves the assumption that INGRES
has the best query optimizer and pos-
sesses a very good storage structure.”

But this remarkable speed is only half the
story of INGRES for Personal Computers.
There was still 2 need to provide users
with the special set of INGRES tools for
application development and end-user
decision support. Here, a new set of
challenges presented themselves.

The first of these involved how to run
more than one program on a PC con-
currently. Unlike larger, multi-user com-
puters, PCs can execute only a single
task at any given time. The entire archi-
tecture of the INGRES system — wherein
one program (the “front-end” applica-
tion), communicates with another (the
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66 1he job of designing INGRES for the personal computer was
really two parallel efforts, each a triumph in applied technology

data manager) - appeared to be in
peril.

The solution to this problem lay in

a strategy built on the DOS capability
called “terminate and stay resident”’
Under this scheme, the INGRES data
manager is loaded into memory, but
does not open any database, Instead,
control is immediately returned to

the operating system and the user can
start up whatever application is needed
using any database. The data manager
remains poised in RAM, ready to respond
to whatever task is sent to it from the
application.

Once this basic architectural hurdle
was cleared, the way seemed open to
re-program the INGRES integrated tools
(Query-By-Forms, Application-By-Forms,
Visual-Forms-Editor (VIFRED), Report-
Writer, etc.) for the PC environment,
But again, it became incumbent upon
the engineering staff to develop some
new technology to keep the system up
to the standards INGRES users had come
to expect.

For example, it was necessary to design
away for a user to switch between
programs quickly and easily in the midst
of an application. For instance, while
using Applications-By-Forms, a user
might want to edit a form with VIFRED
first, then edit an INGRES 4GL source
code file, then compile a new frame —
all under the security and direction of

and human ingenuity. . .. 4%

the INGRES/APPLICATIONS environ-
ment. If the user had to constantly exit
and re-enter these various programs,
the productivity gains INGRES provides
might be seriously undermined.

The solution lay in developing a new
set of routines that could be used com-
monly by any INGRES application.
Dubbed “P-switch]’ these routines allow
a user or an application to exit from
one program and start another, and
upon returning to the original program
return to exactly the same place. To the
uscr, it appears a new process or shell
has been spawned, similar to INGRES's
behavior on larger machines.

Another major effort revolved around
the user interface for INGRES for Per-
sonal Computers. Although the classic
INGRES menus with which users were
familiar had to be preserved, the design
for this product also had to take into
account users who have only PC soft-
ware experience. To improve the usabil-
ity of the product, two efforts were
undertaken.

First, a companion menu structure, sim-
ilar to the popular “ring menus” of
Lotus 1-2-3 and other PC products, was
developed. And a new environment var-
iable, called “ii_menu)’ was assigned to
allow the user to choose either the new
ring menus or classic INGRES menus
for any one session. No reprogramming
of any application is required to sup-

port either or both interfaces.

Next, an entirely new set of user docu-
mentation was written and designed.
Specialists in PC software were employed
for this job. The result is an exciting
and extremely “readable” configuration
of on-screen tutorials, reference mate-
rial and introductory guides.

From the start, the INGRES for Personal
Computers project at Relational Tech-
nology was a special effort, challenging
the talents of some exceptional people.
The end result is a series of programs
that will truly change the way PCs are
used in organizations now and in the
future. Even before its general release,
INGRES for Personal Computers cap-
tured the imaginations of many people
far beyond the engineering team, from
end-users to programmers to execu-
tives, in the U.S. and abroad.

Steven Vandor, Personal Computer prod-
uct marketing manager for Relational
Technology has eight years of experi-
ence in the software industry. He has
published several articles in Byte maga-
zine and other computer industry
journals and has spoken on a wide range
of topics at industry trade shows and
Symposia.

Volume ll No. 7 .

7



Computer Integrated Manufacturing

Chrysler Motors

“Our whole objective is to build [an INGRES] database
that houses all of the manufacturing data we need. ..

Steve Holda
Project Manager for INGRES Systems

8 . The INGRES Advantage

Chrysler Motors is the biggest corporate come-
back story in American history. Rising from a
near bankrupt company in 1979 to the fastest
growing automobile manufacturer in America,
Chrysler Motors is now regarded as a streamlined,
highly well-organized company here to stay.

Much of Chrysler’s success can be attributed

to the complete overhaul of its manufacturing
processes. Plagued by inefficiency and foreign
competition, the company was forced to move
into a new technological age. And for Chrysler, it
worked. In six short years, the company emerged
from a failing large car producer into a highly
successful full product automotive manufacturer.
In fact, under the direction of R.E. Dauch,
executive vice president of manufacturing, the
company is quickly moving toward a fully auto-
mated “Factory of the Future” manufacturing
environment.

Today, the Outer Drive Manufacturing Technical
Center (ODMTC) at Chrysler is responsible

for formulating manufacturing computer solu-
tions. One primary objective of the group is to
completely automate the manufacturing pre-
production activities, according to Joe Bulat,
manager of computer integrated manufacturing,
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requiring extensive coordination among the
ODMTC, engineering, manufacturing plants and
vendors. INGRES, the Distributed SQL Relational
Database is playing a major role in that effort.

Engineering has historically been one of Chrysler’s
strong points. But there was a time when there
was little communication between engineering
and manufacturing, “I'd call in a guy from engi-
neering, and he'd stand there dumbfounded
when I'd explain to him that we had a design
problem or some other hitch in the engineering-
manufacturing relationship. writes Lee lacocca
in his recent autobiography. “. ... he might come
up with a terrific new design. There was only one
problem: he didn't know that the manufacturing
people couldn't build it.’

Today, the environment is different. Once

new products have been identified by Chrysler
engineers and automotive designers, the man-
ufacturing center immediately embarks on
manufacturing feasibility studies to determine if
the new vehicle can be manufactured consistently,
and at a quality that enables the company to
achieve its goal of the lowest cost producer of
cars and trucks — a major thrust of the manufac-
turing “process-driven design” concept at Chrysler,

Once feasibility is determined, the goal of the
technical systems staff at ODMTC is to identify
what combination of computer technologies can
be most effectively used to manufacture the
vehicle. These solutions can encompass robotics,
Computer Aided Design/Computer Aided Manu-
facturing (CAD/CAM) and integrated database
technology INGRES offers. Robotics are used for
machine vision to inspect the quality and con-
struction of the car as well as various welding
operations. CAD/CAM equipment is used for
three-dimensional design of assembly and
stamping tools and helps perform numerical
control for the machining of dies. All Chrysler
manufacturing plants are serviced by the ODMTC,
including five power train (engine/ transmission)
plants, three stamping plants, nine U.S. and two
Canadian assembly plants and five manufactur-
ing plants in Mexico.

“We have seven major INGRES Manufacturing
Planning and Control applications in full produc-
tion,' says Steve Holda, project manager for all
INGRES applications in the technical systems
group at the ODMTC. Among these applications
is a press loading and scheduling system which
tracks the design, development, construction and
assembly of all dies — the “molds” car manufac-
turers use to stamp out automobile parts like
hoods, fenders, doors and frames. “This applica-
tion tracks the master list of all parts that have to
be built or purchased. Holda explains. “Tt keeps
tabs on all of the key elements in a car”

As little as eighteen months ago, all part informa-
tion had to be painstakingly keypunched by a
group of computer operators for batch processing
on an IBM machine. When the reports came out,
Chrysler planners were forced to wade through
rows and rows of binders to find the part number
or information they needed.

“You'd have thought it was a public library in
here] jokes Bill Kowynia, a twenty-year veteran
at Chrysler and a key INGRES user in the Stamping
Division’s Sourcing and Advanced Planning Group.
“It took so much time;" he continues, “that you
really had to be physically and mentally strong

to do your job”

But now that INGRES is on-line, the efficiency of
the group has increased tremendously. “We use
INGRES for any type of meaningful study we
need to do' adds Kowynia. “I can easily get
information out of the database to answer ques-
tions like: How many hours worth of real time is
it going to take to build this car? How many hours
will it take to build an L Model like the Omni
Horizon at a particular plant? How many presses
are running this week and how many dies are at a
particular plant? And most importantly, do we
have enough time to build this thing according to
schedule? In fact, the ODMTC group has emerged
as one of the key departments that tracks part
information in the company. “At any time, we can
tell you what was, what is and what's going to be;’
adds Kowynia.

Another group at the ODMTC maintains a finan-

cial work order system for estimating the cost of
building each part. In addition, a stamping line
system maintains manufacturing quality control
documents. Informative summary reports are
generated with the INGRES Report-Writer for
Chrysler executives to study.

“In February,” Holda adds, “we launched an MPAC
system that automates all of our assembly 'proc-
ess sheets," In the future, we'll download the
sheets to appropriate assembly plants over the
network.” The process sheets outline individual
processes for each new part operation on an
assembly line. “For every model year, we produce
33,000 process sheets containing 12,000 graphic
illustrations. Right now there are 131 process
engineers who perform this work manually. With
INGRES, much of that manual work is eliminated.
And the INGRES system works much faster.”

Still another INGRES system maintains work
order information for parts purchased from sev-
eral hundred outside vendors.

The Chrysler ODMTC uses INGRES on a VAX
Cluster with two VAX-11/780 computers, one
VAX-11/785 and a VAX 8650. In addition, the
company maintains several MicroVAX computers
and multiple IBM PCs. “Currently, we have
approximately 170 terminals on our network’’
explains Holda. “By the end of 1987, we will have
expanded that number to 300 The group uses
the full spectrum of INGRES products, including
Applications-By-Forms and full reporting capa-
bilities. Programs written previously in languages
like FORTRAN can also be embedded in new
INGRES applications so development time is
maximized and old code doesn't have to be
abandoned.

In addition, the company is investigating an
INGRES/STAR solution for networking all of its
assembly plants under a single distributed data-
base. “Our whole objective is to build a database
that houses all of the manufacturing data we
need so we can train users to do ad hoc reporting
of the data through a friendly computer system,
wherever they happen to be!’

Since the ODMTC began using INGRES in 1984,
productivity has improved tremendously. “We've
seen at least a 75 percent improvement in devel-
oping software;’ remarks Holda. “With INGRES,
major systems are brought on-line in six to nine
months instead of the one to three years it might
have taken us had we used a third generation
language” Augmenting the speed of develop-
ment, the entire Chrysler manufacturing area
has become more aware of the technology that's
available to them to increase their productivity.
“The awareness of the information is there,' con-
cludes Holda. “We're able to produce more ata
faster rate and more efficiently.”

“In fact;’ adds Chrysler’s Kowynia, “we've become
sort of a focal point in the organization because
we have the information immediately available.
Having that information is enabling us to be very
successful”’
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| Carnegie-Mellon Develc

Imagine college students being able to register for
courses right in their own dorm room or apart-
ment with a personal computer or terminal, or
check on academic progress and converse with
an advisor through electronic mail. As a university
teacher or administrator, imagine having the oppor-
1unity to access the administrative information you
need personally, without having to go through the
rigor of making those requests through overloaded
departmental centers.

All of this and more is one major goal of Carnegie-
Mellon University (CMU) in Pittsburgh, thanks to
an innovative new technology partnership recently
formed between Relational Technology and the
university,

The five-year agreement is to create a distributed
database environment that will span the universi-
ty's seven colleges and other administrative depart-
ments, ultimately connecting a number of divergent
mainframe, mini- and microcomputers in one
tightly linked system. A key ingredient to this
system is the INGRES/STAR distributed database
product from Relational Technology.

A Technology-Driven Environment

In addition to being a learning and knowledge
center, CMU has traditionally been a technology-
driven environment, Like many universities, it has
long cooperated with private industry to develop
new technologies and test new products. For
example, it was a key beta site for IBM's RT PC
engineering workstation and Digital Equipment
Corporation’s DECNET communications protocol.
In addition, CMU was involved in the early explo-
ration of using large disks with personal comput-
ers to provide faster ways to transfer data across
PC-based networks, as well as the original Apple
Computer Consortium.

In 1982, CMU reached a point where the universi-
ty's computing needs began expanding beyond
the limits of its computing power, so it decided to
take a serious look at providing the technology to
students and faculty directly by means of personal
computers and workstations. With this idea in
mind, CMU began working with IBM to develop a
campus-wide networking system using new fiber
optic network technology as well as IBM's Token
Ring Network.

The relationship between CMU and IBM sprouted
into The Information Technology Center, a $35
million project involving several dozen professors
and administrators from CMU and approximately
10 senior specialists from IBM. The center's goal
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was 1o gradually introduce personal computing to
the university environment, paving the way for
campus-wide use of personal productivity tools
and eliminating the use of time-sharing at the
university. By November 1986, more than 10,000
connections had been networked to link over 250
separate workstations in 50 sites across the
campus. And CMU and IBM jointly announced
the availability of “Andrew’ a central file storage
network and window management system that
both faculty and students can use.

Linking Dissimilar Systems

Besides its relationship with IBM, CMU has been
involved with testing and developing products
manufactured by a number of different computer
vendors. At present, CMU is home to 75 DEC VAX
11-780 computers, eight DEC 2060s, between
four and five hundred MicroVAXes, an IBM 3083,
1500 or more IBM Personal Computers, greater
than 200 IBM RT PCs, over 2000 Macintosh
computers and many other manufacturers’ products.

“CMU is a very decentralized campus;’ explains
Tony Schaller, manager of administrative systems
development at the university. "What we've really
got are many separate entrepreneurial organiza-
tions each handling their own business.”

For example, most universities conduct registra-
tion from a central location, like the registrars
office. At Carnegie-Mellon, each department main-
tains its own registration for courses within that
school. Data from registration alone can cause a
myriad of complex data management problems.
Information shared by faculty, administration and
students was duplicated across several systems
on the campus.

"It was when we started the IBM networking
project that we realized we should be looking at a
distributed database solution;” says Schaller. “We
decided to pursue INGRES and INGRES/STAR as
a total administrative solution. Another thing that
sold us on INGRES;" Schaller continues, “was our
success with INGRES on our IBM running the
VM/CMS operating system’”

With the new partnership, Carnegie-Mellon will
be developing a central corporate INGRES/STAR
database. This INGRES system will act as the
database manager for administrative information
systems spread across the university. It will also
be used for development and control of the overall
system. Subsequent development and production
systems will be housed on a DEC VAX cluster and
two VAX 8700 machines. With INGRES/STAR,

r in Every Room

ing Campus-Wide Applications with INGRES

users will be able to access information residing
on heterogenous machines as easily as if it were
residing on one machine. The user interface
remains consistent, enhancing both end-user and
programmer productivity.

“Our system development will span the informa-
tion spectrum,” says Len Brush, director of admin-
istrative systems. “We will provide core data from
the central processor all the way out to where the
end-user, represented by a department head,
student, advisor, administrator, etc. can have access
1o appropriate information. At some future point.
he continues, “we hope to let individual stu-

dents tap into the central database and obtain
information regarding their course studies and
curriculum development”

“This partnership with Relational Technology has
generated a lot of excitement at the university,
says Schaller. "We will be developing a whole new
family of administrative systems for higher educa-
tion and serving a set of clients that, to this point,
have been otherwise unserved.’

On Technology s Cutting Edge

“We feel the new partnership with Relational
Technology is one of the firsts between industry
and higher education designed to place adminis-
trative systems on the leading edge of relational
technology." says CMU's Brush.

Using INGRES, CMU has already noticed produc-
tivity gains in the area of application development.

“We have definitely seen a big gain building
applications using the INGRES tools; notes Schaller.
“We've seen development time drop from a

month to a few days for some systems.”

At present, CMU is taking advantage of all of the
INGRES tools including the INGRES 4GL and
Applications-By-Forms. They also make extensive
use of the retrieve and querying capabilities of
INGRES.

"I personally feel we will begin to see major cost
improvements over time using the new distributed
system,” concludes Schaller. "The accessibility of
information to the end-user and the ability to use
the INGRES 4GL will greatly enhance the produc-
tivity of the university.”

“Relational Technology has their finger on the
pulse of industry technology. We feel they are
going in the right direction. And we are looking
forward to a long-term technological relationship
with them!”

“We wanted to pursue
INGRES and INGRES/STAR
as a total administrative
solution. ... Another thing
that sold us on INGRES
was our success with

INGRES on our IBM
running the VM/CMS
operating system.”

Tony Schaller
Manager, Administrative Systems Development

)\
“We feel the new partner-
ship with Relational
Technology is one of the

firsts between industry

and higher education
designed to place adminis-
trative systems on the
leading edge of relational
technology...”

Len Brush
Director, Administrative Systems
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INGRES Wins Best DBMS Software
Award For Second Year

I digiial re:fiew :
TARGET
AWARDS

-

For the second year in a row, INGRES was named
Best DBMS in the Digital Review 1987 Target
Awards. Database users nationwide cited INGRES
for its “technological innovation, user friendliness
and price/performance.”

Digital Review magazine created the Target awards
to recognize those products in the DEC market that
have had the greatest impact on the DEC industry.

INGRES offers an open architecture distributed
database, integrated tools and high-performance
SQL-complete data management solutions for
today's organization.

oooooooooooooooooooo

INGRES/STAR Gateway to IMS
Databases Demonstrated

On December 19, 1986, key staff members of
Relational Technology and the research group of
one of the country's largest automobile manufac-
turers demonstrated a new proprietary gateway
prototype linking the INGRES/STAR distributed
database with an IBM IMS database.

During the demonstration, 20 INGRES/STAR SQL
queries were executed—15 which required data
extraction from an IMS database and five which
required joining information from an INGRES
database residing on a DEC VAX computer with
information stored in IMS. The operation marked
the first case of connecting two foreign databases
for retrieving information.

The INGRES Advantage

EWS

The INGRES/STAR IMS Gateway interface is a
nine-month joint development project between
the two companies. The demonstration in
December represents a significant milestone in

its ongoing development. The second phase of the
project, intended to provide update capabilities
between databases and more efficient retrieval is
already underway. Currently, the gateway provides
distributed access to IBM's IMS, DB2, SQL/DS
and VSAM products. The prototype is also designed
to make updates to DBZ and SQL/DS database
products. The gateway will not be completed or
available until later in the year.

“This is a big step for INGRES/STAR;" says Dr.
Robert McCord, INGRES/STAR product marketing
manager for Relational Technology. “It means the
full set of INGRES development tools can now be
brought to bear on IBM databases. This greatly
increases the functionality of INGRES/STAR"

--------------------

MVS Development Agreement
Signed with Pansophic

As part of a new cooperative development and
value-added reseller agreement, Relational Tech-
nology will develop and provide an MVS version
of INGRES as the underlying database system for
a series of future Pansophic products. Pansophic
Systems is one of the world's largest independent
software vendors.

Under the agreement, Relational Technology will
develop versions of INGRES to run on IBM's
MVS/XA operating system, under both TSO and
CICS. Pansophic will have the right to incorporate
versions of INGRES on MVS-and all other operat-
ing systems Relational Technology supports—in
the entire Pansophic product line.

“We view this as a very strategic alliance through
which we can take advantage of each company’s
technical expertise and market presence; said
Eric M. Gnau, director, business development for
Relational Technology.

E. James Emerson, vice president of technology
for Pansophic said, “Relational Technology leads
the industry in relational DBMS technology. We
view INGRES as a key strategic element in some
future Pansophic products.’

Pansophic Systems has been a leading supplier of
software since 1969 with over 35,000 product
installations covering 8,300 sites. Product lines
include on-line application development, retrieval
systems, library control, decision support and
graphics. Revenues for the fiscal year ending April
30,1986, were over $84 million, representing a
growth rate over the previous year in excess of

20 percent.

Relational Technology Offers Free
Special Seminars

Now's your chance to find out more about INGRES
for Personal Computers, the fastest relational
database system to hit the PC.

Relational Technology is hosting six free special
INGRES for PCs events in San Francisco, Los
Angeles, Chicago, Boston, New York and Wash-
ington DC from March 9-20.

During the seminar, guests will see a live hands-on
demonstration of INGRES for PCs and will walk
away with a free self-paced tutorial demonstration
disk.

INGRES for PCs, tailored for IBM PCs and
compatibles, is a functionally complete relational
database system identical to INGRES for the mini-
and mainframe computer environment. It offers a
full-function INGRES database manager which
has been engineered to operate efficiently within
the personal computer environment and includes
a full set of user-interface tools.

Locations and dates for the PC seminars are as
follows:

Palo Alto, CA March 10
Los Angeles, CA March 11
Chicago, IL March 12
Washington DC March 17
Boston, MA March 18
New York City, NY March 19

After March, all regularly held INGRES seminars
will include information on the INGRES for PCs
product.

To register for an INGRES for PCs seminar, call
800-4-INGRES. Space is limited, so call today to
guarantee your seat at this event!



INGRES Available for Apollo
Workstations

In January, Relational Technology announced

the availability of INGRES on the Apollo Computer
Inc. Domain/IX operating system. The announce-
ment is part of a three-year, joint-marketing
agreement to market and distribute INGRES on
Apollo's DOMAIN System product family of
high-performance workstations.

Apollo’s key technical markets include the
computer-aided engineering, design and manu-
facturing arenas as well as the oil and gas and
artificial intelligent (Al) markets, making the joint
marketing agreement a perfect match.

“The INGRES environment is particularly well-
suited to Apollo’s DOMAIN System;" said Apollo
Senior Marketing Manager Terri McKeever,
“because both address the resource-sharing needs
of technical professionals who work in a distrib-
uted processing environment where data manip-
ulation and analysis are commonplace. INGRES
provides DOMAIN system users with the robust,
integrated set of tools they require for building
complex, multi-user applications in a high-speed
resource sharing environment”

“Apollo is recognized as one of the leading
suppliers of workstations for technical profession-
als;’ said P Michael Seashols, vice president, sales
and marketing at Relational Technology.“We have
found many of our Fortune 500 and federal
customers have established Apollo workstations
as one of their strategic products along with the
IBM mainframe, VAX minicomputer and IBM
Personal Computer. Since INGRES is available in
each of these product-line environments, these
customers can now integrate their databases
across these heterogeneous hardware systems.”

Apollo is the only workstation supplier to offer

the two UNIX operating systems most widely used
by technical professionals—UNIX System V and
Berkeley 4.2. Apollo’s DOMAIN/IX product, a twin
port of these two industry standards, allows users
to run one or both operating systems simultane-
ously on the same workstation.

The Apollo agreement is the latest in a number of
OEM/joint-marketing and development agree-
ments announced by Relational Technology. Other

companies marketing INGRES include AT&T, Data
General, Hewlett-Packard, ICL, Pyramid, Sun
Microsystems and Unisys.

New INGRES Book Now Available

e

A Guide to INGRES, authored by database indus-
try luminary Chris Date, is now available from
Addison-Wesley publishers.

The book, similar to Date’s A Guide to DB2,

is an excellent source for database and system
administrators, systems analysts, application pro-
grammers, end-users and end-user management,
database consultants and designers, or anyone
interested in relational database technology. Date
devotes several chapters of discussion to the
INGRES “back-end"” database engine, “front-end
integrated application tools and INGRES/STAR,
the distributed database from Relational Technology.

“I've always been very impressed with the com-

pany and the product;” said Date."A great advan-
tage of the INGRES relational database system is
that it's really based on sound computer science

theory. INGRES is a nice system to describe.’

The book is a mix of tutorial and in-depth discus-
sion of the INGRES family of products. Practical
exercises are also included throughout the guide.
“You can get a pretty good idea from the book of
what you can and can't do with the system.” notes
Date. "And you can try out the exercises if you
have an INGRES license”

Siemens Medical Systems Developing
Intercontinental INGRES Applications

Using INGRES/STAR, Siemens Medical Systems
is planning a strategic intercontinental distributed
database linking a complex system of Siemens
offices in both the United States and Germany.

In the United States alone, more than 150 sites
currently maintaining data on DEC VAX-11/730
and 11/750 computers will be networked into a
central INGRES database in Islin, New Jersey. As
many as 50 sites in Germany will likewise net-
work into a central computer in Erlangen.

Headquartered in Europe, Siemens Medical Sys-
tems is one of the largest producers of medical
equipment in the world. Currently the company is
working on products in the area of magnetic
resonance scanners, a new generation in medical
imaging technology.

With INGRES, Siemens is implementing a fully-
automated information and service support sys-
tem for all locations. INGRES will even be coupled
with communications technology to automatically
dial-up then disconnect to remote and central
sites.

“Siemens has a charter to integrate information
across all areas of the company,” reports Jacob
Golder, INGRES project manager for the On-Line
Systems Installation and Support group at Siemens.
“We will be building all of our other systems
products around INGRES.

Current applications planned for INGRES include a
common technical library to standardize the com-
pany’s technical documents, a quality assurance
monitoring system to monitor the performance of
existing information systems and an expert
Computer Aided Instruction system designed to
provide on-line training in the use of Siemens
equipment.
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IUA Draws Biggest Crowd

Over 300 people attended the three-day Fall
INGRES User Association meeting held last Octo-
ber in Philadelphia, Pennsylvania. A representative
from each organization went home with a free
early-release version of our recently announced
INGRES for Personal Computers product. In addi-
tion, users saw a preview of the product, as well
as an on-line INGRES/STAR distributed database
demonstration. In addition, users had a chance to
attend more than 20 user presentations on a
variety of subjects as well as a number of Birds-
of-a-Feather sessions.

The keynote speaker for the event was Dr. Michael
Stonebraker, professor of computer science at the
University of California at Berkeley and Relational
Technology co-founder. His presentation, entitled
“POSTGRES, A Next Generation Database System”
described his current research project. POSTGRES
is @ new DBMS designed to extend use for data
types, operators and access methods. According
to Stonebraker, it will offer facilities for active
databases and simplify crash recovery as well as
provide support for complex objects, optical discs
and workstations with multiple, tightly coupled
processors as well as custom VLS| chips.

The INGRES for PC “Early Release” offering was
the highlight of the meeting. Relational Technology
Group Product Marketing Manager Ed Forman
outlined the company’s strategy for the new soft-
ware: “There are five major areas of use for PCs in
the MIS environment;,” he said. “The integration of
PCs in multi-user applications; the deployment of
single-user applications; the development of appli-
cations for other systems; the connection of PC
spreadsheet users to INGRES data; and the provi-
sions of an economical training environment for
the user’’

The INGRES Advantage

{EWS

In the final count, 210 organizations committed to
the use of INGRES were given a complimentary
early release product.

Eric Palmer, of Palmer and Associates, is one of
over 100 customers who beta tested the product.
“The availability of INGRES on personal comput-
ers has the potential to change the way micros are
used in many applications in diverse industries,
and INGRES on the PC will be the best PC
database out there, Palmer said.

Among the most liked and attended user presen-
tations were Eric Palmer’s talk on “PCs and
INGRES: A Developer's Viewpoint” and “Maintain-
ing Productivity Levels After the Fires Have Been
Put Out!" a presentation by Nestle's MIS Director
Richard Porter.

The next IUA meeting will be held in San Francisco
at the Sheraton Palace Hotel, April 26-29. Regis-
trations for the meeting can be made by calling
800-4-INGRES.

INGRES users attend the
biannualmeetingtoexchange
important information,

learn about new products and
have fun!

Relational Technology Hosts Second
INGRES Advisory Board Meeting

“Connectivity” was the theme of the second
meeting of the INGRES Advisory Board, held
October 30-31 at the Wyndham Franklin Plaza
Hotel in Philadelphia, Pennsylvania. Thirty-one
INGRES customers attended the meeting, which
proved very productive for both Relational Tech-
nology and the key customers who make up the
Advisory Board.

The INGRES Advisory Board was formed in April
of 1986 in order to provide input to Relational
Technology regarding its marketing and product
development plans. During the meeting, custom-
ers from such organizations as Citibank, Eastman
Kodak, General Electric, General Motors, Microsoft
Corporation, and Ortho Pharmaceutical Corpora-
tion divulged future plans for information con-
nectivity in their respective organizations. A
number of executives from Relational Technology
discussed future INGRES product plans as well.

“We feel our customer’s connectivity plans map
very nicely into our future plans for INGRES
reported Relational Technology Director of Product
Planning, Aaron Zornes. “Advisory Board mem-
bers told us that their primary product platforms
include IBM's MVS and VM/CMS, DEC VAX/VMS,
UNIX and PC DOS operating systems—the five
strategic operating systems that, by the end of
1987, we will support”

In addition to plans for connectivity, users discussed
their experience with the INGRES/STAR product
during the beta testing period. Users were very
pleased with the technology and performance of
INGRES/STAR. A tremendous amount of enthusi-
asm was also voiced regarding the new INGRES
for PCs product. Users expressed that they are
looking forward to the ability to off-load work from
their host computer to the PC or workstation.

The next INGRES Advisory Board meeting is
scheduled to be held at Relational Technology
headquarters in Alameda, California. As the Octo-
ber meeting concluded the one-year term of
current Advisory Board members, new members
will be nominated prior to the next conference.



Caching in

INGRES . .

With INGRES Release 5.0, INGRES
includes further enhancements to
“caching” — a mechanism for keeping
frequently used data in memory.
Caching reduces disk input/output
(1/0) and greatly improves overall
performance.

Caching of data is used in a variety of
software, ranging from operating sys-
tems to high-performance relational
databases like INGRES. The notion of
caching — although perhaps not the
name — is a familiar concept.

Consider for example, the student writ-
ing an English paper. On the student’s
desk you would find the reference
materials he wishes to use for his paper.
He would want his dictionary close at
hand while at the same time he would
not want a mathematics book taking up
valuable desk space.

The student maintains a buffer or
“cache” of recently used books on his
desk. When he needs to consult a par-
ticular book, he first looks to see if the
book is already on his desk. If it is, he
scores what is commonly called a
“cache hit’” Data he requested was
already in the cache (e.g. on his desk),
thereby saving him the effort of getting
up, walking to his bookcase, fetching
the book and then placing it on his
desk.

Continuing with the analogy, the stu-
dent (or INGRES buffer manager) uses
intelligence in choosing which books
(or INGRES data pages) he will keep on
his desk during the composition of the
paper. Certainly, a book which is refer-
enced often - like the dictionary —
should have more preference on his
desk than an obscure volume which
contains one pertinent quote for the
paper. Clearly, no chemistry books
should be given space on his desk; yet,
even among the English books, some
books are more important than others.
This is the idea of preferential treat-
ment in the cache.

How INGRES Caches Data

Each INGRES user maintains a “local
cache” of memory to hold both impor-
tant and commonly used data. Pages
most often found in the “local cache”
typically include frequently used data
and system catalog pages. The INGRES
cache managers are designed as expert
systems in themselves — they pay close
attention to which types of pages are in
the caches, and how many times each
page has been resident in the cache
before. This — in conjunction with a
weighted value scheme and a Least
Recently Used (LRU) algorithm —
determines which page of the cache
will be “kicked out” when a new page
needs to come into the cache. Among
the highest value pages in the cache
are: 1. INGRES system catalog pages; 2.
ISAM/B-tree root pages; 3. ISAM/B-tree
index pages; and 4. B-tree leaf pages.

Read-Ahead

Another feature of the INGRES caching
mechanism is read-ahead. When a user
runs a report or executes a query
against a sorted structure, like ISAM,
the INGRES local cache manager quickly
detects that read-ahead will be advanta-
geous and grabs “X” pages per /0. It
gives the user the one page he asked for
and loads the other X-1 pages into the
local cache. Then, if the next X-1 pages
are requested, 7o additional disk 1/0

is performed; they are already resident
in the INGRES local cache. With certain
types of queries — called “scans” or “get
next” queries — read-ahead can greatly
enhance performance.

Read-ahead, like the size of the local
cache itself, can be determined by the
application developer and built into the
application.

On some operating systems, INGRES
also implements a global cache that
contains data used repeatedly by many
users across the entire installation.
Pages typically found in the global cache
include DBDB catalog pages where
information on INGRES users and data-

TECHNICAL

diNU0) .

bases is kept, and any data pages that
are viewed by many system users. With
global caching, small databases can
effectively be kept memory resident,
thus again dramatically increasing the
performance of INGRES. And with large
databases, smaller relations may be able
to reside entirely in the cache.

With the price of computer memory
plummeting, great performance gains
can be achieved with INGRES by com-
bining a few new memory boards with
the built-in intelligence found in the
INGRES local and/or global data caches.

Additional information regarding
INGRES caching features can be found
in the INGRES QUEL and SQL Refer-
ence Manual, INGRES for the VAX/VMS
operating system release notes and, for
some operating systems, in the Installa-
tions and Operations Guide. Techniques
for better utilizing the INGRES caches
are also covered in the Advanced Per-
formance seminar offered by the Rela-
tional Technology training department.

David A. Kellogg, member of the
Relational Technology technical staff,
regularly provides training, technical
support and consulting to INGRES
customers.

T T R T T T T T S )

INGRES Users Contribute to
Quality Through Beta Program

By Meg Verardi

Since the introduction of the first
INGRES product in 1980, Relational
Technology has strived to ensure the
highest technical quality in all new
products and releases. To meet this
end, INGRES is put through careful
design, implementation and quality
assurance testing. But after this rigor-
ous cycle, INGRES doesn't meet all the
criteria until it's delivered and evalu-
ated by our most critical tester: the
customer.

Continued on page 16
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Continued from page 15

This period of use by selected custom-
ers is called the “beta release” phase.
The length of the beta period ranges
from two to six months, depending on
the number, nature and complexity of
new product features or enhancements.
During this time, users are encouraged
to exercise INGRES to the fullest extent
possible. Each beta site’s applications
and utilization of INGRES components
and subsystems are tracked in detail by
Relational Technology’s Beta Support
Group. Sites keep the Support Group
informed of their time and experience
with the product.

To facilitate thorough use of INGRES
during this period, users have access to
Relational Technology technical sup-
port specialists who can answer ques-
tions and help isolate problems. The
support specialists have direct access
to the developers for answering ques-
tions, solving problems and making cor-
rections to the new version.

The stability and quality of the new
product is evaluated on the number of
reported problems relative to the
amount of testing. Beta test participants
play a key part in determining whether
the product is production quality. When
the product is deemed ready for pro-
duction, it is certified for limited release
to the customer sites. An additional
group of sites is also selected for fur-
ther exercise. After this period of
testing, “final production certification”
is awarded to the product, and ship-
ment to our installed base and custom-
ers with new licenses can begin.

Our customers are the best judge of
INGRES quality, and we value their
experience. If your organization is inter-
ested in participating in Relational
Technology’s beta program, please call
(415) 769-1400 and ask for Meg Verardi.

Meg Verardi has been with Relational
Technology for three years. Previously a
technical support manager, Meg now
oversees the Relational Technology beta
program as beta program manager.

The INGRES Advantage

NEWS Continued

Strategic Agreements Inked With
Data General

In February, Relational Technology and
Data General Corporation signed two
strategic agreements to offer INGRES on
Data General’s ECLIPSE/MV family of
super minicomputers.

The first — a multimillion dollar joint
development agreement between the
two companies — will ultimately com-
bine the INGRES integrated application
tools with the Data General proprietary
DG/SQL database system.

Both companies have committed many
man-months to the development of

the new product. Technical staff from
both Relational Technology and Data
General will work on the product over
the next two years. The first phase of

the product is scheduled to become avail-
able in early 1988, with the finished
product slated for completion later in
the year.

“We felt very strongly that we needed a
good 4GL product that Data General
could sell and support for our systems;’
said Barbara Babcock, director of
product marketing at Data General.""We
view INGRES as one of the top relational
database vendors in the industry and we
are very proud to make it available on
our systems product line. The incre-
mental systems and software sales from
this agreement will produce signifi-

cant revenue for both Data General and
Relational Technology.”

A second marketing agreement was also
signed to offer INGRES on Data General’s
MYV systems running under AOS/VS. In
the new agreement, the two vendors will
jointly port the full INGRES product

set to run under the AOS/VS operating
system. The sales force of both com-
panies will be able to market the product.

“Because the INGRES data manager isa
very marketable product, we felt that it
made sense to port the entire product to
the DG AOS operating system.’ said

DG’s Babcock. INGRES will be available
on this operating system in early 1988.



INGRES SEMINARS

To learn more about the INGRES Distributed

SQL Relational Database System, attend one of the
many free INGRES seminars held each month.

The seminars are hosted by an experienced
Relational Technology marketing representative
who can answer all of your questions and show
you why INGRES is the distributed relational
solution for you.

The following seminars will be held from now
through June. Locations and dates are subject
to change, and new seminars are being added
every day.

To register for a frée seminar call us at (800)
4-INGRES. Space is limited so call today!
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INGRES TRAINING CLASSES

The following INGRES training classes will be held from now through June. For more information or to
register for a training course, call (415) 748-3535. Classes are subject to change.

Each five day INGRES Release 4.0/5.0 course session includes a two-day “Introduction to INGRES
for Application Developers” course and a three-day “INGRES for Application Developers” course. Each

class may be taken separately,

INTRODUCTION TO INGRES FOR
APPLICATION DEVELOPERS

California
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June BN N Rl R e e w7 (S)
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Maryland: < < sz 5 5. o s June 16-17
ADVANCED PER FORMANCE SEMINAR
California . . . . « . . . . April30-Mayl
Matyland s et s Sine June 16-17

EMBEDDED QUERY LANGUAGE SEMINAR
California . . . . . . . . . April30-Mayl
Maryland. . . . . . . . . . Junel5

(S) VMS and UNIX classes taught in SQL
(Q) VMS and UNIX classes taught in QUEL
(C) VM/CMS classes taught in SQL

SPECIAL INGRES FOR PCs SEMINARS
PaloAlto, CA  RickeysHyatt. . . . Mar 10

Los Angeles, CA  Sheraton LaReina . . Mar 11

Chicago, IL Westin Hotel . . . . Mar 12

Washington DC  Crystal City. . . . . Mar 17
Hyatt Regency

Boston, MA Parker House . . . . Mar 18

New York City,

New York St. Regis Sheraton . . Mar 19

INGRES FOR APPLICATION

DEVELOPERS
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INGRES USER ASSOCIATION MEETING

April 26-29 San Francisco, CA Plan to attend
the biannual INGRES User Association Meeting
April 26-29 at the Sheraton Palace Hotel, San
Francisco, CA.

The IUA meeting features three full days of
presentations by INGRES users and Relational
Technology executives. In addition, new products
are regularly previewed to the association.

The IUA Meeting is an important forum for meet-
ing with other INGRES users with similar applica-
tions and interests. In addition, it offers you the
chance to meet with key Relational Technology
management. At this meeting, you'll have even
more access to Relational Technology staff as the
company headquarters are located directly across
the San Francisco bay from where the meeting
will be held.
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Relational Technology, producers of INGRES, is
known for providing technically superior products in
the relational database market. The company is
committed to distributed solutions which allow users
to access and integrate data across a wide variety
of computers and operating systems including IBM
VM, DEC VAX/VMS and UNIX environments. Since
it was founded in 1981, Relational Technology has
offered four major releases of INGRES, each with
increased functionality and performance. In February,
1987, Relational Technology announced the availa-
bility of INGRES for IBM Persanal Computers and
compatible computers.

Relational Technology
1080 Marina Village Parkway
Alameda, CA 94501

(800) 4-INGRES

3/87 20M
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Relational Databases Gaining Ground
On Their More Traditional Elders

By Laura DiDio

LA JOLLA, Calif.—Relational data-
bases are swiftly gaining market share at
the expense of older, traditional network
and hierarchical database products—with
Relational Technology Inc. leading the
way, according to a recent survey by Com-
puter Intelligence (CI).

*“One indication of just how fast relation-
al databases are coming on is that DEC’s
DBMS market share has gone from 25 per-
cent in December 1985 to 23 percent in
July 1986 and down to 21 percent ... in
December 1986,” according to the CI ana-
lyst who compiled the survey’s data.

“However, DEC’s relational product of-
fering, Rdb/VMS, went from 10 percent in
December 1985 to 14 percent in July 1986
to 15 percent in December 1985,” the CI
analyst went on. “Because these products
balanced out, DEC was able to maintain
about a 36 percent combined DBMS and
relational DBMS market share.”

CI'’s report was based on an analysis of
1,938 VAX sites that had a DBMS in-
stalled, while the figures for the relational
DBMS market are based on a survey of
1,051 sites, the analyst said.

The CI statistics also showed a down-
ward spiral for DBMS products written in-
house at the sites surveyed. These declined
from 15 percent in December 1985 to 9
percent in December 1986.

Growing DBMS Pie

Oracle and Ingres, the other two major
players in the overall DBMS market,
showed virtually no growth in their respec-
tive market shares during the 1985-1986
survey year. “But that fact notwithstand-
ing,” the CI analyst insisted, “the overall
DBMS market is growing. They’re [Oracle
and Relational Technology] not getting a
bigger slice of the pie, but the pie itself is
growing.”

CI's figures show that among the sites
surveyed, Oracle’s market share has re-
mained at a flat 12 percent from December
1985 to December 1986. Ingres, which was
in use at 20 percent of the sites surveyed in

15% (Rdb/VAX)

3% (info)
12% (Oraie
Thﬂm _co.
4% (Poise)
28% (Rdb/VAX)

3% (Informix-SQL)

Oracle Corp.
22% (Oretie)

‘Relational Inc.
oo g

VAX DBMS MARKET SHARE
21% (DBMS) M In-House Systems)

Relational DBMS Systems

In-House
9%

~ Software House
3% (System 1032)

Relational Inc.
ey _Iat;h\olowm

Software Inc.

Source: Computer Infelligence

December 1985, was down by 1 percentage
point to 19 percent last December.

Analysts and users alike agreed that the
burgeoning relational DBMS market is the
one to watch.

In the relational portion of the market,
DEC's Rdb/VMS gained 7 percent in the
past year, climbing from 21 percent in De-
cember 1985 to 24 percent in July 1986 and
on to its current 28 percent market share.

DEC’s top two relational rivals—Oracle
and Ingres—declined in overall market
percentage, although they sold more unit
volume of their respective relational soft-

ware products.

Oracle’s market share declined slightly,
from 25 percent at the 1,051 sites studied in
December 1985 to 21 percent in July 1986
and to 22 percent in December 1986.

Relational Technology’s Ingres had a 43
percent market share in December 1985,
but this slipped to 38 percent in July 1986
and 36 percent in December 1986.

“Although Ingres has lost market share,
it is still the No. 1 relational DBMS prod-
uct by an 8 percent margin over its closest
competitor,” the CI analyst noted. “There
are two possibilities as to why they're losing




market share: First, DEC is gaining with
Rdb/VMS, and also, there are now more
relational products on the market then
there were a year ago.”

The proliferation and popularity of rela-
tional DBMS offerings can be explained in
three words: ease of use.

Comarco Co., a Sierra Vista, Ariz., gov-
ernment contractor that tests U.S. Army
communications equipment, chose Ingres
for its flexibility.

“We made our choice three or four years
ago and decided early on we wanted a rela-
tional DBMS because we were in a tricky
development area,” observed Pat Kerr, Co-
marco’s senior computer scientist.

“The large development requirements
we had weren't well defined, and we real-
ized that a relational DBMS would give us
the most flexibility and allow us to make
modifications in design as we went along,”
he explained.

His company chose Relational Technol-
ogy’s Ingres “because of their support for
data entry through use of their screen
forms, and because DEC didn’t have a rela-
tional offering at the time,” Kerr said.

“We have VAX 11/750s and Micro-
VAXes running Ingres,” the Comarco sci-
entist said. “The support for data entry
through the screen forms lets the applica-
tion developer design screen forms for ac-
cessing the database. We felt this gave us an
edge, because we could very quickly devel-

INDUSTRY NEWS

op interactive applications. It relieved us of
having to design a lot of our own software
to perform data validation and screen man-
agement.”

Another user, the senior staff engineer of
a major defense contracting firm whose
plant runs Oracle on its VAX systems, of-
fered this opinion. ‘“Relational is not neces-
sarily the most computer-efficient [DBMS]
to use from a hardware standpoint. The
basic difference between hierarchical and
relational [databases] is that the hierarchi-
cal structure is laid out already, and this
makes it difficult to change.”

The engineer, who requested anonymity, ,

added, “For users with a relatively low
amount of database knowledge, relational
databases are very powerful ones to use. If
we made the wrong decisions on what data
to input, it’s easy to modify, and that far
outweighs any hardware disadvantages.

“We’re a manufacturing support facili-
ty—wedon’t have all of the data processing
tools at our disposal. We’re using Oracle
running on a VAX 11/785 and 11/750.”

Oracle was chosen for its data compati-
bility with IBM PCs, the engineer said.

But Gig Graham, program director at
the Gartner Group Inc. in Stamford,
Conn., believes that Ingres and Oracle sur-
pass DEC’s Rdb/VMS.

And the Winners Are ...

“From a vendor perspective the winners

are Ingres and Oracle because they are the
leaders in implementing SQL-based rela-
tional architecture on DEC and IBM sys-
tems,” Graham asserted. “SQL serves pre-
cisely the same role for integrating
database applications as the Q-bus did for
integrating specialized peripheral sup-
port,” he said.

“Ingres has really come on in the DEC
marketplace, although the impression in
the market is that Oracle has a larger
share,” he said.

Graham attributed Ingres’ popularity to
the fact “that Ingres was developed at the
USC Berkeley, the center of Unix develop-
ment activities, which have since been com-
mercialized by Sun MicroSystems and
DEC. And in the VMS world there was a
natural desire to have a database that was
common to both Ultrix and VMS,” he said.

“Ingres promised a level of portability
across two DEC operating systems that
wasn’t initially available from other ven-
dors. In my opinion, the Ingres product
strategy of supporting VAX clusters and
DEChnet will allow them to leverage their
overall capabilities more successfully than
other players, with the exception of DEC
and Oracle,” the Gartner Group director
maintained.

Graham cited the example of Informix.
“It’s a very fine product, but it doesn’t
support DECnet or VAX clusters.” l

Copyright © 1987 Zili-Davis Publishing Company. All Rights Reserved
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Relational Technology In¢c.

m Need to pull together information stored in a hodgepodge of incompatible computers? This
private company has stolen a march on the competition with software that finally makes it
easy for managers to massage data from mainframe, mini-, and personal computers—just as if
the information were in one file. For example, 3M uses Relational’s system to help pull to-
gether all its manufacturing information. Carnegie-Mellon University has bought the software
to link computers without regard to race, creed, or color: four Digital Equipment and IBM
mainframes, 675 Digital and IBM minis, and 1,500 IBM PCs. In its last fiscal year the Alame-
" da, California, company earned $1.8 million on sales of $28.1 million. C.E.O. Gary Morgen-
thaler expects profits to hit $4.5 million and revenues to top $50 million this year, when the
company is expected to go public. — Brett Duval Fromson
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New Systems Tackle Problem
Of Tapping In to Data Bases

By PatL B. CARrOLL
Staff Reporter of THE WALL STREET JOURNAL

derstand it, imagine a television station assembling a high-

lights film on Ray Knight, the New York Mets third baseman

and World Series star. If the film maker's videotape ar-
chives were set up as most computer data bases are, he would be
able to pull together his film of all the big plays in Mr. Knight's ca-
reer in seconds. But to add film stored by the TV networks, he would
have to travel to the networks, figure out unfamiliar archiving sys-
tems and carry copies of the videotape back with him.

That, roughly, is the difficulty that confronts users of data
bases. They can quickly gather information that is stored on their
computer, but they face a prohibitively time-
consuming process when they try to get infor-
mation stored on other types of machines.

The problem isn't about to disappear
overnight, but the first products that attempt to
deal with it are starting to appear. Last month,
Oracle Corp. of Belmont, Calif., began shipping
what's called a distributed data-base manage-
ment system. Relational Technology Inc. of Al-
ameda, Calif., promises a similar kind of sys-
tem by the end of the year, and other vendors, including Interna-
tional Business Machines Corp., will follow.

T HERE IS A PROBLEM in using computer data bases. To un-

ited in scope. Still, these distributed data-base systems at

least hold out the hope that, eventually, any user of any type

of machine in a network will have easy access to data
stored on any other machine in that network, no matter which com-
pany made the machine or which operating system it uses.

Currently, to get data from a mainframe with an incompatible
operating system, a personal-computer operator generally would
have to load a special program into memory, establish contact with
the mainframe, make a request in the mainframe's language and
write a program to plug the data into the program he wants to run
on his PC.

Under a distributed system, a user can request data using the
language he’s familiar with and receive it in a format he can readily
use. “The user doesn’t even have to know where the file is that he
wants. He just logs on and asks for some information, and the sys-
tem finds it for him,” says Anthony Schaller, manager of systems
development at Carnegie-Mellon University, which plans to use the
Relational Technology product to integrate 6,000 to 7,000 work sta-
tions with its central computer operation.

Distributed products work by, first of all, keeping an index,
called a dictionary, that keeps track of the information on all the
data bases on all the computers in an organization's network. The
data-base management systems also include a device that deter-

g: S WITH MOST new technology, the initial products are lim-

mines the fastest, cheapest way for retrieving the required informa-
tion. And the systems do a higher-level translation than network de-
vices can do alone, meaning that information stored under a format
used by, say, a Digital Equipment Corp. minicomputer will be us-

able by, say, an IBM PC.
l v I tributed data-base management system is helping it inte-
grate computers it uses in manufacturing. Michael
Rohricht, supervisor of the Integrated Computer Systems Group,
says 3M will be better able to control inventory and the assembly-
line processes because operators, engineers and management will
have access to a wealth of information on production problems, re-
sults of quality-control tests and the use of raw materials.
“In the past,’ Mr. Rohricht says, “much of the information
was ignored and the benefits of that information were lost."
Oracle and Relational Technology say that almost every large
company eventually will need a distributed data-base system be-
cause it overcomes the “islands of information" problem. **The cur-
rent setup doesn’t lend itself to saying, ‘Oh, what the heck, let me
see how many of my sales in the past month have resulted in order
backlogs,’ '' says Ken Cohen, director of product marketing at Ora-
cle. "'But now a salesman can know, ‘Should I have steel in my voice
ghenﬁ 1 promise that the product can really be delivered on
me?' "

T HE MAJOR PROBLEM now is that the distributed data-

INNESOTA MINING & Manufacturing Co., one of the test
sites for the Relational Technology product, says the dis-

base products only cover a few operating systems, restrict-

ing the number of machines they can link. Oracle's SQL*Star

product can connect only machines that use an IBM main-
frame system called VM, the Digital Equipment VAX language
called VMS and the PC/DOS system that runs on IBM-compatible
personal computers. Relational Technology says its Ingres/Star will
initially be able to handle DEC's VMS system and Unix, a system
used largely in the work-station market.

Distributed data-base managers can also seem slow. Although
users no longer have to go through a painful series of steps to get
information, they may have to wait minutes for the manager to
track down and process the data. .

Both Oracle and Relational Technology contend distributed
data-base systems are the technology for the latter half of the '80s,
but their criticisms of each other’s current products are telling.
Relational Technology says Oracle's product is so slow it should be
classed as ‘‘vaporware.” Oracle says Relational Technology's prod-
uct covers far too few operating systems. '‘We feel like we've come
out with a family sedan that seats six,"" Mr. Cohen of Oracle says,
“while they've come out with a family sedan that seats one.”
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Distributed DBMS To Link 3M’s Plants Throughout U.S.
By PATRICIA ZRNGEALE together data ‘siored 00 equip- tributed configuration, databases  in a distributed environment, col-  ment. Once that is done we will
ment manufactured by different - nhbul_ﬂ.lllltoﬂ.Mhlmhd lecting tion, process and  be concentraling on performance

i . - ta on one of the corpor-  checks. Speed is one of our lop
database management syslems  They may ioclude Hewlett- other processors in the system.  ation's consumer products and priorities.”
(DBMSs) mark one of the hot- Packard Corp., International  ““Thoseprocessorssimulatethe integrating it into an inventory uumr:w:ndmme system,
2 : - istri . control syslem. : ‘Rohricht said, next few
provinces in the large systems  Microsystems Inc. and manufac-  ‘“That information is also used to The integrated data is then Yyears, we are looking more at
software arena, bul at least 008  purers of personal computersrun-  update the main database, as  used to create a single source for integration within a manufac-

majr U.S. industrial company  ping Microsoft Corp.’s MS-DOS  needed.” information on the raw materials  turing plant, applying distributed
hopes to use one Lo creale & gpersting system. “One of the really nice things is  being used to manufacture the technology to manufacturing
database linking its manufac- that you can define a consumer product. within ‘a plant or a couple of
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the said the laboratory system is them. That is dynamic, you can databases,” Winters said. In the longer term, the com-
4  hased on Ingres Star, a distribut-  change that at any time, by re- pplication pany hopes to install Ingres Star
an

veloping a Process Management  of relational DBMS from Re- défining an individual database a real-time application in which s 8 manager for data related Lo
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data.” . beyond the plant eavironment. .
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INGRES FOR PCs

A Benchmark Comparison

In February 1987, a benchmark comparing INGRES, Oracle and Informix SQL relational
database management systems for Personal Computers was conducted by Eric Palmer &
Associates, Duluth, Ga.

"Of 110 query results INGRES was the clear leader in performance,” the benchmark states.
“Eighty seven first place finishes went to INGRES and three ties for first place went to
Informix and INGRES.”

First Place Finishes ]

Informix 15.9%

&

ingrea T9.0%

-  Copyright ® 1587, Paleer & Associates. Inc.

The Palmer benchmark summarizes:

"INGRES clearly performed better than Informix and Oracle on 87 of 110 queries and tied
with Informix on three others . .. INGRES took second place for 18 of the remaining tests
and third place on only two.”

“INGRES performed better than the other two products on all of the set function queries
... where INGRES performed better than the other two products, it generally did so very
significantly.”

*Oracle could not compete with the other two products and was clearly outdistanced . . .
Oracle performed so poorly that we would not consider using it at this time for
development projects.”

INGRES VS QORACLE. BENCHMARKS ON IBM PC AT
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SELECT Jain SET FUNCTION UPDATE QUERIES

Bl ~cass Y ORACLEIbest ORACLE(worst)

Source: Paimer anc Associstes. Inc,

For a complete copy of the Palmer benchmark results, cail 800-4-INGRES.

(MBW-036P-001)



Contact: Kevin Gallagher Emory Epperson

Relational Technology Inc. Hill & Knowlton, Inc.

1080 Marina Village Parkway 2350 Mission College Blvd.
Alameda, CA 94501 Santa Clara, CA 95054
415-769-1400 408-496-6511

FOR IMMEDIATE RELEASE
(MPR-049T-001)

RELATIONAL TECHNOLOGY BRINGS INGRES TO PCs,

INTEGRATING THEM WITH CORPORATE COMPUTING POWER

Software Can Help Solve
Data Management Problems
ALAMEDA, California, February 17, 1987 -- Relational

Technology Inc. today introduced INGRES for Personal Computers, a
new generation of PC relational database software. It allows
users to get full use of mainframe database management system
(DBMS) capabilities on the PC and integrate PCs into the
corporate computing environment.

With INGRES for PCs, all the performance, power and
functionality of INGRES on minis and mainframes is now available
for PCs used in both stand-alone and networked systems. INGRES
is the leading relational DBMS (RDBMS) in the DEC VAX world, with
a greater than 40% RDBMS market share. (According to the 1986

Computer Intelligence Corp. study.)

-- more --
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INGRES for PCs will be used within the corporate computing
environment four ways:

e In a distributed configuration, to run applications on

PCs which process data residing on minicomputers and
mainframes;

® As a stand-alone PC database system providing superior

performance and functionality for powerful PC applications;

e As a full function 4GL application development

environment where applications can be developed on PCs

for use on mainframes and minicomputers;

® As a bridge between the PC and mini/mainframe database
systems, enabling the PC user to access INGRES data and
use it with popular PC software such as Lotus 1-2-3.

"For the first time, the PC is fully integrated into the
corporate computing environment, not treated as an independent
system," said P. Michael Seashols, vice president, sales and
marketing. "It becomes part of a distributed information system,
not just an island of information.”

The software has been beta tested and evaluated by more than
500 organizations, including Chrysler Corporation, Citibank,
Eastman Kodak, General Electric and Upjohn.

Distributed Data Management

INGRES now brings PCs into the INGRES/STAR distributed
database environment. PC users can transparently retrieve and
update data on minicomputers and mainframes as easily as if data
were on their own PC. Users can access data simultaneously from
multiple mainframes and minicomputers. In addition, multiple PC

users can share a single concurrent mini/mainframe database.

-- more --
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INGRES queries and applications look exactly the same to the
end user whether the data is local or remote. Host databases are
not downloaded to the PC. Rather, INGRES converts the PC user's
request into SQL that is processed by the host. Results are
returned from the host to the PC. The PC user does not have to
know host location or retrieval methods.

Superior Performance

INGRES is also a powerful standalone PC database system. It
performs sophisticated applications that used to require
mainframe or minicomputer power and functionality.

Performance benchmarks from Eric Palmer & Associates and
University of Stuttgart show INGRES to be the fastest DBMS
currently available for sophisticated PC applications.

This capability allows the information manager to offload
single user applications from the mini and mainframe environments
to the more economical PC. 1In addition, the PC can be used as a
low-cost INGRES training environment.

Full Function Environment

INGRES for Personal Computers is also a powerful application
development environment. INGRES's Visual Programming, 4GL and
Embedded SQL application development tools have been ported to
the PC.

Applications that will be run on a mainframe or minicomputer
can be prototyped, developed and tested on the PC, then moved

directly to the production environment without change.

-—- more --
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Bridge to Productivity Tools

INGRES for PCs can easily and cleanly access and reformat
data for use with popular productivity tools such as Lotus 1-2-3,
Multiplan, dBASE II/III, WordPerfect or WordStar. INGRES/PCLINK
provides a smooth software-to-software link that makes it
simple for PC productivity tool users to access and manipulate
corporate data.

Users familiar with Lotus 1-2-3 will recognize the same
function—key_usage and screen design. This makes working with
INGRES for PCs easier, especially for new users.

"INGRES for PCs is more than just another data manager for
PCs," said Seashols. "It is the first general purpose software
for developing PC applications in a distributed environment. It
increases the performance and application-writing power of the PC
and makes it easier to use standard productivity tools. It is a
new way to use PCs to solve difficult data management problems."

Operation Requirements

The software fully implements the SQL database language and
is compatible with IBM DB2, ANSI and X-OPEN-SQL. It allows
complete data and application portability between the PC and DEC
VAX/VMS, UNIX and IBM mainframe operating systems. INGRES for
PCs requires an IBM PC/XT, PC/AT or 100% compatible system.

The product comes with complete technical documentation--
which has been specially written for a PC audience--and computer
assisted instruction.

Users can opt to purchase hot line telephone support
and classroom or custom on-site training, similar to the support

provided for mini and mainframe products.

== more -—-



Relational Brings INGRES tO PCSieeeceeessceaasaaas.Page 5

Price and Delivery

INGRES for PCs includes six product modules that may be
purchased individually or together, depending on customer
application. A typical configuration can cost from $1200 for a
stand-alone base system to $2000 for a complete application
development system.

Delivery is scheduled for March 1987.

Relational Technology is a leading developer of relational
database management systems and a pioneer in advanced distributed
database solutions. The company's primary product is INGRES, the
Distributed SQL Relational Database System. INGRES combines an
open-architecture distributed database capability with integrated
4th generation application tools and a high-performance SQL database.

INGRES is currently available across a wide range of
operating environments including IBM mainframes and compatibles
with VM/CMS or UTS; DEC VAX minicomputers with VMS and Ultrix;
workstations such as Sun and Apollo; and more than a dozen other
UNIX operating system-based computers.

For more information, call Relational Technology at
(800)4-INGRES, or write to Relational Technology Inc., 1080
Marina Village Parkway, Alameda, CA 94501-9891

44
INGRES for PCs, INGRES for Personal Computers,INGRES/STAR,
INGRES/PCLINK and Visual Programming are trademarks of Relational
Technology, Inc.
IBM, IBM PC, PC/AT, PC/XT and DB2 are trademarks of International
Business Machines Corporation. Lotus 1-2-3 is a trademark of
Lotus Corp.; Multiplan is a trademark of MicroSoft; UNIX is a
trademark of AT&T; dBase is a trademark of Ashton-Tate; DEC, VAX,

VMS, Ultrix and WordPerfect are trademarks of Digital Equipment
Corp.; WordStar is a trademark of Micropro.
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RELATIONAL TECHNOLOGY LINKS UNIX, VAX/VMS, AND PC-DOS

SYSTEMS IN DISTRIBUTED DATABASE DEMONSTRATION

Washington, D.C., Jan. 21, 1987 --Representing a first for the

relational database industry, Relational Technology, makers of the INGRES

Distributed SQL Relational Database Management System, today demonstrated

INGRES's ability to link database systems operating under UNIX, VAX/VMS and

PC-DOS.

Relational Technology's demonstration, held at UniForum, showed INGRES's

ability to join, retrieve and update data from a number of computers and

operating systems located at five vendors' booths. Participating were

Relational Technology Inc., Digital Equipment Corp. (DEC), Pyramid Technolcgy

Corp., Sequent Computer Systems, and Sun Microsystems Inc.

Computers and operating systems in the distributed database network

included:
Vendor
* Relational Technology
(Booth #1560)
* DEC (Booth #1830)
* Pyramid (Booth #1940)
* Sequent (Booth #1140)

* Sun (Booth #1712)

Computer

MicroVax II
Pyramid Workcenter
IBM PC AT

VAX

Pyramid Workcenter

Sequent Balance

Sun3

--more--

Operating System

VAX/VMS
0sX 3.1
MS-DOS
Ultrix 2.0
0S¥ 3.1

Dynix 2.1

Sun 3.2
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The step-by-step demonstration highlighted the ability of the companv's
distributed database product, INGRES/STAR, to access data on multiple cocmputers
simultaneously, as if all information was resident on a single computer.

"The benefits of linking information from databases residing on
different computers and running under different operating systems greatly
enhances an organization's production and performance," said P. Michael
Seashols, Relational Technology vice president, sales and marketing. "UNIX
operating system-based computers can now share data among themselves or link to
databases located on divergent hardware, like a DEC MicroVAX, running under the
VMS operating system."

The database application for the demonstration was designed around a
restaurant's wine database. An end-user, or "sommelier," could access the
database via an IBM PC to request the type and year of wine best suited for a
particular meal. Menu selection was located on a MicroVAX at Relational
Technology's booth while french white wine data, for example, was located on a
Pyramid Workcenter at Pyramid's booth. Data for different types of wines
resided at other locations.

INGRES/STAR's distributed "query optimizer" minimized data movement for
optimal throughput in the distributed environment as it went about the business
of retrieving data and accessing information about the wines from various
systems. Within seconds of a request, the end-user was provided with the wine,

or list of wines, best suited for the accompanying "main course."

=-more-—-
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Relational Technology is a leading developer of relational database
management systems and a pioneer in advanced distributed database solutions.
The company's primary product is INGRES, The Distributed SQL Relational
Database System. INGRES combines an open architecture distributed database
c;pability with integrated application tools and a high-performance SQL
database. INGRES application tools include a fourth generation application
development environment and end-user decision support tools.

INGRES is currently available for a number of operating environments
including IBM mainframes and compatibles with VM/CMS or UTS: DEC VAX super
minicomputers with VMS, Ultrix and UNIX; and more than two dozen other UNIX
operating system-based computers including SUN, Apollo, AT&T, Hewlett-Packard,
and NCR. For more information on INGRES call Relational Technology at
800-4-INGRES, or write to Relational Technology Inc., 1080 Marina Village
Parkway, Alameda, CA 94501-9891.

L33
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RELATIONAL TECHNOLOGY AND CARNEGIE MELLON

SIGN TECHNOLOGY PARTNERSHIP AGREEMENT

INGRES/STAR the Center of Campus-Wide
Distributed Relational Database System

ALAMEDA, Calif., November 10 -- Relational Technology and Carnegie
Mellon University (CMU), Pittsburgh, Penn., have announced a five-year
technology partnership agreement to create a distributed database environment
that will span the university's seven colleges. This agreement marks the
first non-governmental pact to develop integrated information systems based on
a distributed database environment that includes a variety of mainframes,
minicomputers and personal workstations.

The implementation of this distributed database environment will
provide end-users access to multiple databases residing on divergent hardware
and operating systems. CMU users in one department can develop applications
and access necessary data and records from remote departments. Key to the
operation is INGRES/STAR, Relational Technology's heterogeneous distributed
database product which runs on a wide range of hardware and operating system
configurations.

At present, the CMU computing environment includes 75 DEC VAX 780's,
eight DEC 2060's, 400 Micro VAX'es, 1500 IBM PCs, more than 200 IBM RT's and
2000 Apple Macintoshes. It's administrative production systems, for example,
reside on both a DEC 2060, a VAX 780 and a 3COM Etherseries LAN.

- more -
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A major development effort is underway to integrate University information
within an Ingres database on an IBM 3083. Future plans include developing a
new student information system, an alumni/development system and a human
resources information system. These will reside on a VAX cluster and two
8700's.

"Under the new partnership, we plan to use the INGRES/STAR
distributed database, along with Relational Technology's personal computer
product currently being beta-~tested at CMU, to distribute computing power
across the university, moving data from a central system to departmental
systems and ultimately to individual personal systems,” said Tony Schaller,
CMU manager of systems development for administrative systems.

CMU is a pioneer in the commercial use of distributed relational
database management. The university will publicly demonstrate INGRES/STAR at
the Educom Conference, November 11 - 14 in Pittsburgh. The university is also
a beta site for Relational Technology's new Ingres for the Personal Computer
product.

According to Len Brush, CMU director of administrative systems, "with
INGRES/STAR, we will be developing a whole new family of information systems
for higher education.™

INGRES/STAR allows transparent access across a variety of
environments from mainframes to mini- and microcomputers. Distributed
database technology transcends existing database management and database
networking technologies. It presents an organization with a single relational
view of all data stored within an entire network of computers so users need
not be concerned with where data is located, how to get it, or what type of
hardware or operating system is used.

= more -
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Relational Technology is a leading developer of relational database
management systems and a pioneer in advanced distributed database solutions.
The company's primary product is INGRES, the Distributed SQL Relational
Database System. INGRES combines an open architecture distributed database
capability with integrated fourth generation application tools and a
high-performance SQL database.

Relational Technology's INGRES dominates the DEC VAX marketplace with
45 percent market share. INGRES is currently available for a number of
Operating environments including DEC VAX/VMS, IBM mainframes and compatibles
with VM/CMS or UTS, and more than two dozen UNIX operating system based
computers. For more information on ?NGRES call Relational Technology at

800-4-INGRES, or write to Relational Technology Inc., 1080 Marina Village

Parkway, Alameda, CA 94501-9891.

- 30 -
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OVERVIEW

Relational database management systems offer today's computer user
an easy-to-use, time saving program for storing, retrieving, accessing and
updating information. The relational model was developed by Dr. E.F. Codd
at the IBM research center in San Jose, Calif., to fill the need for a
simple, well-defined database system. With it, technical professionals and
end-users can view large blocks of data organized in the form of simple
tables without needing to know how the database works. Today, virtually all
new database management sy;tem products are relational. Analysts view
relational technology as the major driver of the database industry in the

years to come.

THE COMPANY

Relational Technology Inc. is a leading supplier of-relational
database management systems. The company was one of the first to be solely
devoted to the relational database marketplace. Company founders and
management are among the most experienced in the industry.

Relational Technology is known for providing technically superior
products and is committed to distributed solutions which allow a user to
access and integrate data across a wide variety of computers and operating
systems. In addition to its technical leadership, Relational Technology has
earned a reputation for superior customer service and support.

Relational Technology's primary product. is INGRES, The Distributed
SQL Relational Database. System. In addition to its database system, INGRES
provides integrated tools including a fourth generation application
development environment and end-user decision support tools. INGRES currently

runs on a variety of mainframe, minicomputer and microcomputer systems.



Relational Technology also markets INGRES/STAR, the world's
first commercial, heterogeneous distributed database system. INGRES/STAR
enables organizations to develop applications and process data that span a
variety of computer systems, with the same ease as if all information were
resident on a single computer.

Seven of the top ten United States industrial companies are Relational
Technology customers. They are: Chevron, DuPont, Exxon, Ford, General
Electric, General Motors, and IBM. In addition, INGRES is used by 22 of the
top 29 MIS installations in the country, as ranked by InformationWEEK magazine
on October 6, 1986.

INGRES is the leading relational database system on DEC VAX systems.
According to a 1986 survey by Computer Intelligence Corporation, INGRES
holds a 45 percent market share, followed by DEC's Rdb with 30 percent and
".Oracle with 25 percent. For the second year in a row,-feaders of Digital
Review magazine voted INGRES the "Best Database/Fourth Generation Language
Software Product" in the DEC marketplace.

INGRES is used for a variety of corporate, institutional and
government applications including banking and finance, research, engineering
and manufacturing (including CAD/CAE/CIM). Applications range from monitoring
coin box capacity in pay telephones and tracking patient records at medical
facilities, to managing a new automobile plant and controlling the design and
production of software in an international modular telecommunications
switching system.

Relational Technology traces its beginnings to the INGRES research
project at the University of California at Berkeley in the early 1970s.
There, company founders Lawrence Rowe, Michael Stonebraker and Eugene Wong
pioneered the development of a relational database system, during the same
time that Codd's work was evolving at IBM.
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The INGRES research group was a pioneer in the integration of
relational database systems and application development tools, and in the
development of distributed database systems.

A prototype of INGRES was available in early 1975. Later that
year, over 150 sites were using the product. Users found INGRES to be very
easy to use after a minimum amount of training. Because less training was
required, the start up cost for INGRES was significantly lower than for
previous systems.

As INGRES's popularity grew, demand from users for additional
support and functionality was too great for a research project to handle.
Relational Technology was incorporated in 1980 by Rowe, Stonebraker, Wong,
Gary Morgenthaler and a recruit from Cullinet Software. Previously a
general business consultant from McKinsey & Company, .Inc., Morgenthaler
‘joined Relational Technology as executive vice president and chief
operating officer. He was promoted to president in 1984, and is currently
chairman and chief executive officer. 1Initial funding was provided by Sutter
Hill Ventures and the five founders.

The privately-owned company has grown rapidly, from revenues of $0.9
million in fiscal year 1982 to $28.1 million in fiscal year 1986, and
anticipates rapid growth through 1990 and beyond. (Relational Technology's
fiscal year ends June 30.) The company has been profitable for each of the
past five years.

‘Relational: Technology currently employs over 300 people worldwide. In
1985, the company.moved its headquarters from Berkeley to an 88,000 sg. ft.
facility in Alameda, Calif. The company has 20 regional sales and service
centers throughout North America. International operations consist of a
headquarters office in London, and sales offices in Paris, Berlin, Amsterdam,
and Sydney. INGRES is further marketed through distributors in Belgium,
Finland, Hong Kong, Ireland, Israel, Italy, Norway and Sweden.
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Relational Technology has been the first to market with many

technical innovations. The company's list of industry firsts includes:

* the first to introduce visual programming approaches to interfacing with a
relational database (1981)

* the first integration of graphics with a relational database system (1983)

* the first database networking product for distributed access (1983)

* the first integration of fourth generation language application
development tools with a relational database (1984)

* first to introduce an integrated micro-to-mainframe link with a relational
database (1985)

* the first heterogeneous distributed database management system (1986)

MARKET BACKGROUND

The Evolution .of .Database Management Systems

‘Database management is one of the most important functions provided
by modern computer systems. Often, it is the principal justification for
acquiring a computer. A database is a computerized record keeping system.
Organizations use a database to collect and organize information. Database
management implies a systematic way to store and catalog records in the
computer that allows easy retrieval of information on demand and the
ability to update records when necessary. The data can be shared by
several applications and should be easily accessed from all application
perspectives.

Prior to:the development of -the relational approach, the.
relationship between different parts of the database had to be rigidly
defined when the database was created. Database systems were difficult to
understand, and people with highly specialized skills were required to
develop applications to extract and update data. There was little support
for direct end-user access. Installation and implementation was a slow and

difficult process.



Dr. E.F. Codd's relational model described the capability to
efficiently access and manipulate data, regardless of the manner in which
the data is physically stored. In the rush to become "relational," many
vendors claimed to offer relational-like products that do not comply with
Codd's model. By simply overlaying some relational features over a
hierarchical or network database, certain products have been made to look
relational. These "born again" relational database management systems do
not provide the benefits of a true relational system in terms of
flexibility, ad hoc capability, ease-of-use by non-technical users and the
ability to support true distributed databases.
Relational Technology's Market

The worldwide market for mainframe and minicomputer database
. management systems, according to InfoCorp, a Cupertino, Calif.-based research
group, was $4.4 billion in 1986. This was up from $4.0 billion in 1985. The
market is rapidly moving to relational technology, which is expected to be
the dominant approach by 1990. The market is also interested in solutions
that are common across the major micro-, mini- and mainframe computer systems
and that adhere to SQL standards. In addition, the technology responsible for
an emerging "distributed database" market represents a major innovation that
resolves the significant problem of corporate data being dispersed across a
number of normally incompatible environments.

Relational Technology is an-acknowledged leader -in- the distributed,
relational DBMS market and.:INGRES is the leading relational DBMS in the DEC
VAX world with a greater than 40 percent market share (according to a 1986

Computer Intelligence Corp. study.)



Relational Technology has played on its strengths in the minicomputer
market to enter the mainframe and microcomputer markets. INGRES is currently
available across a wide range of operating environments including IBM
mainframes and compatibles with VM/CMS or UTS; DEC VAX minicomputers with
VMS, Ultrix and UNIX; workstations such as Sun and Apollo; IBM PCs and
compatibles with MS-DOS; and more than two dozen other UNIX operating system
based computers.

The current INGRES Release 5.0 supports INGRES/STAR's ability to
access remote INGRES databases from an INGRES application, regardless of the
remote operating system. It has an extended SQL query language that is
broadly compatible with IBM's DB2. Its ease-of-use, functionality and
increased performance extends INGRES's accessibility to more users. INGRES
performance has' improved by over a factor of ten since it was first
introduced in 1980.

Many environments require a highly flexible, highly functional
product where programmers and professionals can query the database in a
"what if" format. The INGRES relational database languages and
fill-in-the-forms tools are ideally suited to these applications.

Relational Technology plans to continue its leadership role in this arena
through leading edge product enhancements and further integration of
application development tools.

In addition,:Relational Technology is committed. to high performance
solutions to address transaction oriented applications. Relational Technology
believes that there is no fundamental reason why relational systems, such as

INGRES, can't perform as well or better than traditional approaches.



SALES AND CUSTOMER SUPPORT

Relational Technology sells its products directly to major
corporations and government accounts through North American sales and field
support offices in Atlanta, Boston, Chicago, Dallas, Denver, Detroit, Houston,
Los Angeles (2), Minneapolis, New York (3), Pittsburgh, San Jose, Seattle,
Washington D.C., Toronto and Montreal. Corporate headquarters are in Alameda,
Calif. In addition to its international headquarters in London, and sales
offices in Paris, Berlin, Amsterdam and Sydney, the company has distributors
in Belgium, Finland, Hong Kong, Ireland, Israel, Italy, Norway and Sweden.

Relational Technology has OEM or joint marketing agreements with many
computer system manufacturers to sell INGRES on their hardware. These
hardware vendors include AT&T, Alliant, Amdahl, Apollo,.Burroughs, Computer
Consoles, ComputerVision, Data General, ELXSI, Gould, Hewlett Packard,
International Computers, Ltd., (ICL), NCR, Pyramid Technology, Sequent,
Sequoia Systems and SUN Microsystems. In addition, the company has VAR
agreements with several independent software vendors which manufacture
products for a wide range of industries including government, defense, banking
and finance, CAD/CAM/CIM and CAE/CAD.

Relational Technology is committed to providing a high level of
customer support. A recent Datapro report states "Relational Technology has
earned a reputation for providing excellent customer support and for
developing. and.continually enhancing a.reliable.product." .Services. include:
customer -training, on-site consulting,'unlimited telephone support, a
24-hour, 7-day a week emergency hotline and a dial-in customer information

service.



THE PRODUCTS

Relational Technology's principal product is INGRES The Distributed
SQL Relational Database System. INGRES is an integrated product that includes
several components.

At the core is a high-performance SQL-based relatiocnal database
management system. Application tools are closely integrated with the
relational database system and include a fourth generation application
development environment and end-user decision support tools. INGRES is
designed to operate in a distributed environment, and facilities are provided
for both networking and true distributed database.

Today INGRES has been selected for a range of applications because of
its high functionality, reliability and performance. .For example, Nestle
‘Enterprises Canada Limited, has more than doubled productivity in its MIS
department over the past two years with INGRES, and has now selected INGRES
as its complete database engine throughout the corporation.

At Carnegie Mellon University (CMU) in Pittsburgh, Pa., INGRES is the
center of a distributed database environment that will span the university's
seven colleges. The application is the first non-governmental pact to
develop integrated information systems based on a distributed database
environment that includes a variety on mainframes, minicomputers and personal
workstations. The implementation of this distributed database environment
will provide end-users. access . to multiple databases residing on divergent
hardware and operating systems.

Minnesota Mining and Manufacturing (3M) is developing a distributed
database system based on INGRES/STAR which will act as the single manager for
3M's manufacturing data including linking it to corporate data centers. 1In
addition, the INGRES/STAR system will be used to simulate manufacturing
applications in a distributed environment -- collecting production, process



and quality data on one of the company's consumer products -- and integrating
it into an inventory control system.

INGRES is also the basis for an entire Computer-aided Design (CAD)
and Drafting system for architectural projects at Helmuth, Obata and
Kassabaum, where it assists in three-dimensional architectural design, space
and inventory planning and resource management.

At General Electric's aircraft engine plant, INGRES is used for
Computer Integrated Manufacturing (CIM) where it tracks all manufacturing
processes including production control, process information, engineering,
accounting and inventory of aircraft engine turning parts. At Atlantic
Richfield Coal Company, INGRES -- running on an IBM mainframe -- performs ad
hoc queries and produces reports of geological data for coal deposits in
Colorado, Wyoming and Australia.

- Open- Architecture Distributed Database

Relational Technology is a pioneer in the development of distributed
solutions. Relational Technology is committed to expanding distributed
solutions because the company believes that the trend in computing
environments is toward being both heterogeneous and distributed. The
company's founders have been involved in the research and development of
distributed solutions for the past four years. Relational Technology
introduced the first database networking product in 1983 and the first
heterogeneous distributed database product in June 1986.

INGRES is ideally suited for distributed computing environments
because of its portability. The advantage of portagility is that
applications designed to run on a minicomputer can run unchanged on a
mainframe or microcomputer. Applications can be developed anywhere and run
anywhere within an organization.

INGRES/NET gives users distributed access to all INGRES databases
connected in a computer network, even under different vendor operating
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environments. All INGRES tools and applications run interactively on the
user's local computer, while INGRES information from remote computers can be
accessed as necessary. INGRES/NET is optimized for speed in interactive
applications and overall system throughput. The number and size of messages
are reduced with INGRES/NET, thus reducing the cost of sending information
over long distance lines.

INGRES/STAR is Relational Technology's open-architecture
distributed database product. Distributed database systems enable
organizations to develop applications and access data that span a variety of
computer systems, with the same ease as if all information were resident on a
single computer. INGRES/STAR differs from database networking products in
that multiple computers can be. accessed simultaneously. The user need not
-know where the data.is.located or protOCOIS'for;accessing it. Both functions
are handled transparently to the user by INGRES/STAR.

INGRES/STAR's open architecture enables the distributed database to
operate over dissimilar hardware, operating systems and networks. The product
even provides gateways that will enable other vendors' database management
products to interface with the distributed environment. INGRES/STAR is a major
technological innovation that will help resolve the significant problem of
corporate data being dispersed across a number of normally incompatible
environments, often referred to as the "Islands of Information" problem.
Integrated Tools

Relational Technology. is' a pioneer and leader in the integration of
application development and end-user tools with relational database management
systems. INGRES offers both a fourth generation application development

environment and end-user decision support tools.
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INGRES's fourth generation application development environment
includes three productivity levels. Each level is fully functional on its
own and can be easily accessed from any other level and intermixed within the
same applications. This gives the user maximum flexibility to prototype,
create and maintain applications of arbitrary requirements totally within the
relational database system.

At the first level, INGRES's application development environment gives
users forms-based Visual Programming that allows data to be queried and update
thfough a form displayed on the terminal screen. The form includes a menu of
operations. The user may enter data into the fields of the form or execute
simple operations by selecting menu items. A visually-oriented forms editor
allows a user to customize the form. With Visual Programming, non-technical
user. productivity is increased because.the user can build a wide variety of
useful;applications:withouf programming knowledge.

With INGRES/APPLICATIONS, which includes INGRES/4GL and
Applications-By-Forms, users can develop sophisticated applications through a
"non-procedural® fourth generation language (4GL). The user tells the system
what is to be done rather than how to do it. INGRES/APPLICATIONS allows
users to share and manipulate information without writing, documenting or
debugging traditional programming code. This level includes the use of SQL
and a wide variety of other application-oriented commands for building
sophisticated multi-user applications.

The- third lewvel:provides the highest level of capability for the
technical user. The programmer can embed 4GL commands and SQL statements in
any of seven traditional programming languages: Ada, BASIC, COBOL, C,
FORTRAN, Pascal and PL/l, the widest array of languages supported by any
database management system vendor. 1In this way, sophisticated queries and
complex calculations can be included through the use of embedded SQL commands
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instead of requiring the programmer to re-program the action in a procedural
language.

INGRES's Visual Programming tools also provide end-users with decision
support capability. End-users can easily design ad hoc queries, reports and
graphs without programmer assistance. By allowing end-users to access some of
the corporate data they need, organizations can lower demands for MIS
assistance and reduce the applications backlog.

INGRES/PCLINK provides personal computer users with a bridge to PC
personal productivity tools from INGRES databases on a host system. PC users
can access information in host INGRES databases and applications using a
familiar PC-oriented Visual Query Language. The product allows personal
. computer users to .browse through the.contents of INGRES databases on other
computer systems, extraét;data, transfer the data across a network and store
and manipulate the data in the users' personal computer files. INGRES/PCLINK
automatically reformats data collected from host systems to conform with
personal computer software packages such as Lotus 1-2-3, dBase, Wordstar and
Multiplan.

The company's concentration on integration of tools allows INGRES
users to develop applications faster and easier than with other available
products. Because INGRES integrates application development with a relational
database management system, it has broader capabilities than either a stand
alone database management product or an application -development product.
INGRES supports the management of.a wide range of databases from simple to
extremely complex. With INGRES, end-users can develop simple applications,
while programmers can create sophisticated applications in a short time;
thus, application backlog is reduced and even eliminated.
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High-performance SQL

Relational Technology's objective is to provide a powerful database
management system that allows the broadest possible use of INGRES within an
organization.

INGRES's SQL database language is broadly compatible with IBM's DB2.
Applications can be moved between INGRES and DB2 with minimal effort. As a
result, INGRES can complement DB2 in an organization by running the same
applications on mini and microcomputers as DB2 runs on the IBM mainframe.
Alternatively, organizations can choose INGRES as their single database
management system'running on all computers from mainframes to micros.

INGRES's SQL also adheres to the ANSI Level 1 and X-OPEN SQL standards
Relational Technology's Carol Joyce is vice-chairperson of the ANSI committee
setting an SQL standard.

INGRES has performed consistently well in—-benchmarks and has been
chosen as the database of choice by hardware vendors and customers alike. It
is able to perform complex operations like unlimited inquiry and analysis of
information which are not possible with competitors' products. 1In addition,
it offers complete support for transaction oriented applications.

INGRES performance has improved in every major release since it was
introduced in 1981. INGRES Release 5.0 has demonstrated 30 to 40 percent
performance gains for complex queries and up to 50 percent for transaction
processing (TPl) over its predecessor, INGRES Release 4.0. Relational
Technology sees. gains of 40 percent or better as: reascnable annual

performance enhancement targets during the next several years.
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MANAGEMENT

Gary Morgenthaler, chairman of the board of directors/chief executive
officer (CEO), is also a Relational Technology founder. He has 15 years of
experience in high-technclogy product marketing, finance, development and
design. Prior to joining Relational Technology in 1980, Morgenthaler was a
consultant with McKinsey & Company Inc., advising major U.S. and European
companies on marketing, operations, finance, strategy and research and
development. Before McKinsey & Company, Morgenthaler worked at Tymshare, as
manager of systems development, where he was the principal architect of the
company's distributed applications network architecture. Morgenthaler holds a

B.A. from Harvard University.

Paul E. Newton, president, chief. operating officer, joined
Relational Technology from UCCEL Corporation where he was senior vice
president and general manager of their Systems Software and Financial
Software Divisions. Newton joined UCCEL in 1968 as a development engineer.
In 1976 he became director of software marketing and was promoted to general
manager of the Systems Software Division in 1981. Newton earned a BS in
Physics and an MBA from the Massachusetts Institute of Technology where he

wrote a thesis on the application of databases in large organizations.

P. Michael Seashols, vice president of sales and marketing, joined
Relational:Technology from Oracle Corporation where he spent two and one-half
years as -vice president of sales. Prior to Oracle, Seashols spent 11 years
with IBM in sales and marketing and three years with National Semiconductor as
marketing director for National Advanced Systems. Seashols was also involved
in founding two technology companies, one a supplier of multiuser computer
systems and the second a LAN software supplier. He has a B.A. in Mathematics
from Manchester College in Indiana.
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Michael D. Dion, vice president of engineering, has over 18 years
of experience developing and marketing computer products. Dion joined
Relational Technology as director of UNIX systems and was promoted to vice
president in September 1986. Prior to joining Relational Technology, Dion
managed engineering and marketing staffs at Intel Corporation for 11 years.
Dion also served as a systems analyst and senior systems programmer at General
Motors Corporation for 10 years. He holds a bachelor of engineering degree

from the General Motors Institute in Flint, Michigan.

Nicholas Birtles, vice president, international operations, has
more than 17 years of experience in the computer software and services
field. Before joining Relational Technology, Birtles spent 13 years with
‘Comshare, most recently as its European sales director, where he was
responsible for 12 sales offices in the U.K., with subsidiaries in Belgium,
the Netherlands, France and Germany. Prior to Comshare, Birtles worked in
sales support for Burroughs in Canada and, before Burroughs, for English

Electric/Marconi as a systems engineer.

William Smartt, chief financial officer and vice president,
finance and administration, joined Relational Technology from Di Giorgio
Corporation where he was vice president, finance and administration. At Di
Giorgio, Smartt was responsible for raising more than $100 million in
capital. Prior to Di Giorgio, he served as director of accounting for
Fairchild Camera and Instrument. Corporation, where his responsibilities
included developing and managing worldwide accounting policies. Smartt

received a BS degree from UC Berkeley.



Lawrence Rowe, consulting vice president, co-developed the
INGRES prototype at UC Berkeley and helped develop a commercialized version
as co-founder of Relational Technolcogy. As associate professor of
electrical engineering and computer science at UC Berkeley since 1976, Dr.
Rowe has served as a consultant for Apple Computer and Tandem Computers,
and has written extensively on programming languages, database management
systems and computer networks. He holds a Ph.D. in information and

computer science from the University of California, Irvine.

Michael R. Stonebraker, consulting vice president and director,
was the principal architect of INGRES in its developmental stages at UC
Berkeley. He has served as a UC Berkeley Protessér of electrical
engineering and computer sciences since 1971. His most recent book, The

INGRES Papers, Anatomy of a Relational Database System, summarizes the

development of INGRES at UC Berkeley and Relational Technolgy. Dr.
Stonebraker holds a Ph.D. in computer information and control engineering

from the University of Michigan.

Bugene Wong, consulting vice president and corporate secretary,
was also a key member of the INGRES design team. He is chairman of the UC
Berkeley electrical engineering and computer sciences department where he
has served as a professor since 1962. Dr. Wong has worked on the research
staff at IBM and served as -a consultant to Ampex Corp. and Honeywell Corp.
He holds a Ph.D. in electrical engineering and computer sciences from

Princeton University.
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