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Companies like Nestle Canada and British Petmleum have I adomted INGRES as a co-rate standard to integrate the I 
da& msources of the co&odon for an enterpri*e-wide 
view of corporate data. 

INGRES8s portability allows applications to run on DEC 
VAX, IBM, UNlXand PC platforms while the 4GL environment 
ensures rapid development and deployment of new applica- 
tion systems. In addition, INGRES8s intuitive, "fill-in-the- 
forms'' approach makes It easy for end users to run queries 
and produce reports for themselves. 

By integrating information across manufacturing, engi- 

L 
neering, distribution. and business units, INGRES improves 
productivity and increases the return on Investment. I 
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Relational Technology-The Leader in 
Corporate Intonnation Management 

Corporate Standard become a new standard in relational 1984-1987 

Relational Technology is the premier database management. From the Programming ~oduct lv~y 

developer and supplier of integrated first commercial INGRES prod- INGRES use grew dramatically during 
information management software and uct in 1981 until now, Relational the next years the intro- 
services to major organizations around Technology has responded to rnarkt duction of INGRES/APPLICATIONS. 
the world. The INGRES hni ly of demand for a portable relational This new product debuted as the first 

relational database products is the most DBMS with application develop- 4GL system 
advanced distributed data manage- ment tools and distributed database integrated with a DBMS. 
ment and application development technology INGRES customers Relational Technology's revenues 
system for all major computers. have consistently been the first to rapidly approached the fifty million 

INGRES installations number realize the benefits of flexibility, pro- dollar mark as INGRES was widely 
over 7,000 mainframe and rnini- ductivity and offered by Fortune 500, multina- 
computers worldwide. Leading orga- by advanced relational information tional and government 
nizations in aerospace, banking, management solutions. Clients soon realized that the tight 
chemicals, education, energy, govern- since its inception, MGRES integration of 4GL development tools 
ment , insurance, mandicturing and product development has been guided and SQL data management 
pharmaceutical industries entrust by anarchitectural b lq r in t  designed them to get a competitive edge by 
their data to INGRES. INGRES is to meet your current needs and to production 'ystems much 
the leading relational DBMS for anticipate future technological and fdster than previously possible. 
DEC VAX computers. In addition, business trends. For example, early isn isao 
INGRES has thousands of installa- in the development of INGRES, 
tions in the IBM, UNIX and IBM Relational Technology developers Idormation managers are wnd- 
PC environments. foresaw the need to access corporate ing enthusiastically to Relational 

The INGRES product h i l y  databases from desktop computers. Techology's of the first 
runs aoms all major computer systems Implementing this vision into the distributed system. 
including IBM, Digital Equipment, product line, Relational Technology Leading organizations in 
Sun, Apollo, AT&T, G o u ~ ~ ,  Data introduced the first DBMS server banking, electronics, gov- 
General, Hewlett-Packard, ICL, architecture for L A N ~  in 1983. ~h~ ernment, telecommunications and 
Pyramid, Sequent, and UNISYS. development of INGRES has paral- are adopting INGREsas a 

INGRES can share data among each leled the growth of Relational corporate standard to integrate infor- 
system as well. Among the operating Technology over three periods of time. mation across their entire enterprise. 
systems INGRES supports are VAXI lsm_lgss 

These clients realize that INGRES's 
VMS, VAX/ULTRIX, MVS, VM/ ~ . t .  ~ d b u i t y  combination of integrated develop- 
CMS, UNIX, MS-DOS, and other INGRES was introduced in 1981. ment and Open architecture 
proprietary operating systems. one ofthe first commercial relational distributed data management is a 

Applied Immvation 
systems on the market, INGRES strategic advanrage in Oper- 

The founders of Relational proved the feasibility of a flexible sting - andin to 

Technology, a group of world- new approach to data management. the of 

renowned computer scientists and Relational Technology's annual reve- 

businessmen, were among a hand- nues quickly surpassed ten million 

11 of innovators to design what has dollars as engineers, scientists and 
other pioneers began realizing the ben- 
efits of flexibility, simplicity and pro- 
ductivity offered by relational systems. 
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The INGRES Solution for Integrated I n f o d o n  Management 
For Today's Needs and Tomorrow's Challenges 

INGRES provides global access to 
Information for end u m  and appllca- 

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

Integrating Distributed Data 
Bridging Incompatible Systems 
hpming Productivity 
Achieving Optimal Performance 

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

Open Architecture Distributed Data Management 
* Professional Productivity Tools 

Migh-Performance SQL Transaction Processing 

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

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

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



THE CHALLENGE: Bridging WE INGRW~ SOLUTION 
Incompatible S-mr An Open Arohhetum DBMS 
lvatoWb--- INGRES is specially designed to provide data management and application 
thrwghm your organlution, Ws 

development capabilities across a network of dissimilar hardware and soha re  
tem,urinmdifhwnthguases. systems. Applications can run identically on any system without time con- 

+ --: nmning ditfomnt operatkg ays- surning reprogramming. Data can be processed h m  any number of sites as 
7 '  t e m s , a n d i n d ~ ~ .  

data and app~ications easily as if it were stored locally An open architecture system protects your 
. , ' i  f r o m m c o ~ t o ~ e r i s  existing investment in databases, computers, and applications by letting you 

:ni3 amexpemiwpmame~adds easily integrate them into distributed systems without expensive conversion. ;;?- litUemlue.Asnewandmorecort- 

,<<- 
; ded"e s.-- 8-s Ilu6nrclmIndependenw 

. - enter your omnization, the ohal- INGRES provides complete portability of applications and data across IBM, 
- Ienge of managing lncampatlble - 

,., -:i s~~ 
Digital Equipment, UNIX and PC DOS computer platforms. You can 

-- , > I  develop an entire application on one machine - including screens, reports, 

I 
' 1 - - 

graphics and 4GL code - and then deploy it on other machines throughout 
your organization without the expense of additional programming or 
modification. 
Adhemnce to lndurtry Sfandada 

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

TCPlIP and SNA. Relational Technology is also committed to 
emerging industry standards such as X-Windows and SAA. I 
Across its product line, Relational Technology has implemented 

reliable, state-of-the-art industry standard components in the INGRES 
system. This commitment to standards ensures that your systems can 
grow without running the risk of becoming obsolete. 

INGRES pmvides complete portaMHty of 
applications a d  data across naainframe, 
mini, worksWon and PC ptilttorms. 

INORES also connecb heterogeneous 
systems for a tmnp.rent, intemted view 



THE C U N G E :  lmprouiing 
Roducthrity 

~ l s - e x e c ~ s #  re- 
seamhema managers, engineers 
a d  analysts-are critScd to the 
r u c c e s s o f ~ a ~ i u t k n r .  
Their prod- and re- 
nesstonewritucltionrcanluvsa 
big effec8 on m r  bottom line. End 
usersneedtoeasilyanatyzeand 
i n t m p m t ~ o n ( r o m . l l y -  
where in the organization-with- 
o u t w o r r y i n g a b w t h o w o r ~  
it is stored. T&Adcd pmhssbn- 
als require pmductMRy took to 

and delivrw them on time. 
Today's business challenge 

requiresthatyouimpmvopm- 
fe.roOnal producthrSty in the face 
of inconrprLiMe data msowmm 
scatterad throughout your 
organization. 

TME CHALLENGE: Aehbuhg 
Optimal PertOnnance 
The idonnation explosion has ere- 

. ated an unprecedented dsmand 
for processing increasing amounts 
of infonnttion. Vour ability to 

I serue your clients, manage your 
operations, and quicldy respond 
to changing conditions is tightly 
linked to the perfommme and 

! reliability of your i n f o d n  

; syotcrma. 
Vour challenge is to build 

responsive and reliable on-lne 
systemstlutarploitthb~ 
advantage of distributed 
computing. 

SO access 

INGRES, with visual inte&es and direct connections to industry standards 
such as Lotus 1-2-3 and SAS, enables end users to concentrate on analysis 
and interpretation - rather than wasting valuable time on details. Using 
INGRES, professionals can easily access information from multiple sources 
in the organization. 
R.pkl- 

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

INGRES htum an active and fully 
integrated data dictionary. This L 

a s w e ~ a s ~ e s ~ ~ s ~ r o m  
headquarters. 

INGRES provides high speed, on-line 
t r a n h n  Dmceuinrcal local sites 

greatly reduces life cycle mainte- 
nance costs and enables your system 
professionals to design new appli- 
cations - rather than spend excessive I N G R ~ ~  visual 1- imprmn pro 

time repairing old ones. ductMtytorkrrlness,t.chnkdmd 
MIS pdedonah. 

D i s t r i b u t e d O n - l i n e ~ P r o c e d n g  

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

The superior performance of INGRES extends h m  a single CPU, 
to multi-processors, to an entire network of distributed workstations and 
database servers. You can incrementally add processing power as your needs 
expand - always taking advantage of current cost-effective hardware. 

1- 
?I 

INGRES is engineered to keep performing so your production systems stay 
running. The system architecture minimizes potential &lure points while 
maximizing data consistency and integrity. In certain environments, INGRES 
continues to operate even when hardware &Is. INGRES protects your data 
so it is always reliable and available when you need it. 
1-- 

Throughout its history INGRES has led the relational database industry in 
performance and reliability. Performance capabilities have typically doubled 
every two years. With INGRES, you can be sure your critical operational 
systems will be on-line and on-time. 



1 Major universities like MIX the Universh of California and 
Carnegie-Mellon have commEtted to using INGRES for 
instruction, research and business administration in 
campus-wide applications. 

While institutions like Camegie-Mellon have embarked on 
massive projects to integrate decentralized administrative 
systems with the INGREWSTAR distributed data manager, 
other universities like the Universh of Wisconsin benedit 
daily from the flexibility INGRES provides in housing hun- 
dreds of aiaabvtes of research data. 

~e la t i in i l  ~dchnology's commitment to the educational :. - 
environment allows educational institutions to utilize s t a d  #.- 



The INGRES Architeetunre 

The INGRES family of products consists 
of a complete system for integrated infor- 
matlon management, repre&ted here by 
s~mbds for the INGRES SOL Relational 
data Manager, End-User Query and Re- 
porting Roducts, INGRESIAPPLICA- 
TlONS 4GL Devekwmmt System. INGRES 
Database and Flle system irateways and 
the INGRES Distributed Data Manage- 
ment Products. 

An lnt.aded h h h c t w e  

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

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

In this section, we describe the architecture and discuss the special fea- 
tures that encompass the INGRES integrated design. subsequentsections in 
this guide describe individual products in greater detail. 
In(*gded Data DieUoauy 

One key to the great productivity increases realized by INGRES users lies in 
the reusable forks, kports, graphs and code modules-stored in the integrated 

INGRES data dictionary. These application components are auto- 
matically saved and can be easily used again in different applications. 

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

Reusable appllcakn components, stored in the Integrated 
data dktlonary, grently Incmaw development productivity. . . Life cycle maintenance is vastly simplified. Modifications need 

only be made once and are automatically applied to all relevant 
applications. Only INGRES provides the benefits of a consistent user inter- 
f i e  and reusable application modules across a wide range of popular compu- 
ter systems. 
I-- 
In a similar manner, INGRES end-user and development tools are highly 
integrated with the database, data dictionary and each other. Tools such as the 
INGRESIQUERY visual query system can be easily called from applications. 
This shortens development time and increases user confidence, 
RdMeUI.r/&merArcMt.ctwr 

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

- an INGRES end-user query, reporting or utility tool, 
- an application developed in INGRES 4GL, 
- an application developed in a host language such as C, COBOL 

or FORTRAN, or 
 ha INORES uwr~~rwrarcl~iteehm pmwides maximum - an application package (e.g., FOCUS) which interfixes 
power and Wbility. to INGRES. 



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

The data manager enables multiple applications to share data at the 4 _ .  : same time. It optimizes the query and accesses the database in the most effi- 
: cient way possible. It then returns the specified data to the user application for 1 pmessing. The INGRES data manager is designed to support high-volume 
: processing on large databases by many concurrent users with full security and 
i integrity 

In the simplest implementation, user applications and the data manager 

I i are both resident on the same computer. 
This portable userlserver architecture enables you to make the best pos- 

i sible use of your current computing environment and to easily adjust to 
n 1 i changes in the future. Applications are no longer "trapped" on the same 

WorkrtrtionrunlFcumrunurily 
sham data 4th the INQRES ar&h&m. : 

machine as the data. They can easily be depluyed to other machines and trans- 
parently connected to INGRES and non-INGRES data managers. 
~ A o o o n  

INGRES is the first relational system designed h m  the ground up to take ad- 
vantage of local and wide area networks. User applications may be located on 
a PC or desktop workstation and connected to the data manager by a network. 
In this configuation, the query is automatically sent across the network to 
the data manager and only the appropriate data is returned. Performance is 
enhanced by the cooperative processing of two machines to minimize net- 
work traffic. 

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

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

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

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



INQRLS Gateways allow you to mdty Into- : 
grata urlsting flk. nd applications into r : 

-tobddngD.t. 

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

INGRES Gateways protect your current data investment while helping 
you add value that was never before possible. They ease the migration path 
to a relational database by enabling you to develop new SQLbased systems 
without expensive conversion of your current data and applications. 
INOMS kmlly ot CCOduotm 

The INGRES architecture is implemented by four product groups that 
make up a complete system for integrated information management. These 
groups are: 

INGRES SQL Relational Database Manager 
INGRES End-User Query and Reporting Products 
INGREStAPPLICATIONS 4GL Development System 
INGRESISTAR Distributed Data Management Products 

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

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

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



sgrated manufa 
nd on lNGRESa 



INCRES sQL Relational Data Manager 

: lgh-- 

INGRES is a high- 
: performance SQL data manager 
: designed especially for production 
: applications. Such applications consist 
i of hundreds of users simultaneously 
i querying and updating gigabytes of 
i data. The data manager is engineered 
i to provide optimal performance for a 

86T 
WW1 YUIIM( 

i broad mix oftransaCtion processing 
MI 

~~smmmn i and reporting activities. -- INGRES uses advanced locking, 
lass rn- : : caching and access techniques to deli- 

BIR*TEME(I- 

,-- : ver predictable and eff'ective response zv : times. The database designer can 
BURKaM : 

SL- s u ~ o ~ e ~ l ~ e  . adjust parameters to tune the data- 
com* 4 : base for the best performance in spe- 

=OP 1 -1 i cific applications. Four different access 
M O P  ANNomTEO RlMCTED 

rn OUBRY i mechanisms may be specified includ- 
PUN ( 7 0 0 ~  i ing hash and B-tree. Frequently-used 

ThelNGREQ~queyopdkniurmes i queries can be stored in the data man- 
~ A l t ~ u e s t o d e t e d n e t h .  : ager and repeatedly executed with mini- 
tastest mahod in which to satisfy infomuth . 
r a q d .  : mum overhead. 

In benchmarks measuring over- 
all DBMS performance in typical 
transaction environments, INGRES 
is comparable to network DBMS sys- 
tems and consistently outscores other 
relational systems. 
l a d u r a y 1 H . n d . d ~  

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

COBOL, ADA, PUI and PASCAL. 
as well as the INGRES 4GL. Com- 
patible with IBMS DB2 and com- 
pliant with ANSI SQL, INGRES 
enables you to write SQL applications 
that are portable across a wide range 
of computer platforms from main- 
fkmes to personal computers. 
Q.ryOptlmlut-~R#poR.o 
INGRES is the only relational DBMS 
available with an AI-based query 
optimizer that automatically deter- 
mines the fastest method in which 
to satisfy a database request. Using 
INGRES, your end users and applica- 
tion programmers don't need years of 
training and experience to obtain good 
DBMS performance. They are free to 
concentrate on effective problem- 
solving while the optimizer automat- 
ically ensures fast response. 



M u H b ~ ~ n ~ 8 ~ i ~  
bmM Support. Mom U r r s  

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

The INGRES data manager is 
: designed to take maximum advantage 
: of multiple processor systems like 
i Digital's VAXcluster. The architecture 
: supports multiple, concurrent servers 
: and provides great flexibility in con- 
: figuring them to meet your perform- 
: ance needs. 
: M8xImumD.bInt.g* 

: INGRES provides two strong lines of 
defense to guard your valuable data - 

i an external system to control user 
i access, and an internal system to pro- 
: tect against database corruption. The 
i external security system is extremely 
i flexible and lets you control author- 
: ized access to the database by user, 
: date, time of day, location or a stored 
: datavalue. 

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

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

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

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

One of the most unique features of 
INGRES is its integrated data diction- 
ary. This active dictionary combines 
all of the INGRES components in 
one place and makes it easy to design, 
develop and maintain an application 
throughout its life cycle. As you 
develop your database and applica- 



-;. tions, the data dictionary is automat- E:: ically updated. In addition to data 
h - . definitions, it stores application pro- 

gram code as well as screen, report and 5 graphic definitions. Once any of these 
"objectS' are defined, they can be used 
in any appropriate application. In 
most other products, such objects must 
be recreated for each application. 

Dictionary information can be 
directly accessed by authorized users 
and applications -giving you great 
power and flexibility in system 
development. Reusable screen and 
code modules encourage structured 
development, promote standardi- 
zation, and increase programmer 
productivity. Modifications are 
automatically applied to all relevant 
applications -greatly reducing the 
cost of life cycle maintenance. 
#hctluu DatabuaAdndnlrb.tlon 

INGRES provides a comprehensive set 
of database administration capabilities 
you can't find in other products: 

Easy to use, screen-based database 
administration utilities. 
Performance and tuning 
monitoring. 
Database, tables and fields can be 
modified dynamically without 
interrupting processing. 
Dynamic disk space allocation - 
INGRES only uses as much disk 
space as it needs. Space does not have 
to be estimated and pre-allocated by 
the database administrator. 

Optional data compression saves 
disk space. 
Fast bulk data loading from standard 
data files. 
Flexible journaling and backup of 
individual tables or the entire 
database. 
Tables can be individually assigned 
to disk devices for best UO 
performance. 

These features simplify administra- 
tion tasks and enable many INGRES 
users to maintain databases without 
the services of a specialized database 
administrator. 

CREATING A NEW TABLE 
Enterthe nameofthe new table: 

Enterthe wlumn 8pgHlcationsotthenew table: 
I 

name char (20) 
smalllnl Ysr . 

I n m O  Dal*@l Bhnk13I M m l  W a Y e M ( 5 )  > 



~ l t U V l a o a + r r r t r r C k e ~  
~eOllnaucnenrarrwclonrmmr& 
With hundreds of local telephone exchanges around the coun- 
try, the Bell Operating companies are faced with a formidable 
challenge in resource capacity planning and allocation. 

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

The system integrates information that was previously 
stored in eight separate database systems. A relational da- 
base system has provided the telecommunications expert* , 
with a decision suppolt tool that makes sense, saves time, 

A 



INQRPS End-User Query and Reporting Products 

@asy Answan to Your Ou.rtions 

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

All of the INGRES interfaces have 
a consistent look and feel. Menu 
choices are clearly indicated on the 
screen and function keys work identi- 
cally throughout the system. Once 
you've used one component, you can 
use them all. 
ngMly 1nt.gnt.d w~ DBMS 

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

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

Meets a Wldm Range of End Usor Needs 

INGRES provides a range of products 
to meet all your query and reporting 
needs. INGRES provides easy access to 
data with: 

INGRESIMENU -Menu access to 
all INGRES user intedkes. 
INGRESIQUERY - Visual query, 
display and update of one or more 
tables. 
INGRESIREPORTS - Report gen- 
eration from one or more tables. 
VIGRAPH -Color graphics from 
one or more tables. 
INGRESIPCLINK - PC access to 
host data for use with Lotus, 
dBASE, Multiplan and other popu- 
lar PC products. 
ISQL - Full-screen entry and dis- 
play of SQL queries. 

Extended Power from Intedacm 

Our corporate partners extend the 
power of INGRES by providing access 
to INGRES databases from natural 
language queries, statistical systems, 
AI systems and others. Corporate part- 
ners provide direct access to INGRES 
data through: 

FOCUS -A widely used business 
reporting and analysis system. 
DataTalker - English language 
database query and reporting. 
SAS -A reporting, graphics and 
statistical system. 
RSI1- An interactive graphics and 
analysis system. 
KEE - An AI development and 
inference system. 
ART -An AI development and 
inference system. 

I?! 

Customer PUIC~U*) ordm 

Contact: 
p.a 1t.m 

: INGREWQUERY I& you M e v e  data 
: and join tables just by flllng In a fonn on 
: thesemen. 
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INGRESIMENU provides a simple, 
self-explanatory menu interfice to the 
INGRES end-user query and report- 
ing tools. You can move easily and 
quickly between the various options 
without having to remember compli- 
cated system commands. 
INQRUIQUUIYfor~Took 

INGRESIQUERY enables you to 
retrieve and display data just by filling 
in a form with simple search criteria. 
In addition, it can also be used for 
entering, updating, and deleting data. 
Information from multiple tables 
can be viewed and updated simulta- 
neously Since INGRESIQUERY does 
not require learning a language like 
SQL, you can be productively using 
INGRES within a matter of minutes. 

INGRESIREPORTS formats the 
results of a query into presentation- 
quality reports without requiring you 
to memorize a single command. The 
entire report, including headers, titles, 
sort fields, breaks and totals, is spec- 
ified visually by just pointing the 
cursor and selecting the appropriate 
menu item. 

Report definitions are automat- 
ically stored in the data dictionary so 
they can be easily run when needed 
and can be shared among users, 
departments and applications. With 
INGRESIREPORTS, you can lay out 
and produce professional-looking 
reports in no time without writing 
code or learning commands. 

1-- 
The Visual-Graphics-Editor turns the 
results of your queries into presenta- 
tionquality business graphics. It lets 
you create bar charts, pie charts, line 

charts, text charts and scatter charts, 
using numerous colors and fonts, and 
supports a wide range of terminals, 
printers and plotters. Graph defini- 
tions are automatically stored in the 
database for shared use and can be 
included in applications. 

VIGRAPH's WYSlWYG(What 
You See Is What You Get) editor lets 
you customize every detail of your 
graph. You can easily turn complex 
data into clear graphics for maximum 
visual impact. 
PGto-HostConnedon 

INGREWCLINK provides personal 
computer and laptop users with a 
bridge h m  PC productivity tools 
such as Lotus 1-2-3 to INGRES 
databases on a host system. Personal 
computer users can access informa- 
tion in host databases using a visual, 
menu-driven, query method. INGRESI 
PCLINK automatically reformats data 
in Lotus 1-2-3, dBASE, Wordstar 
and Multiplan format on the PC. 

With INGRESIPCLINK, you 
can browse through host databases, 
extract data and transfer it to your 
personal computer without having to 
know any query or file-transfer com- 
mands - INGRESIPCLINKlooks and 
feels just like a spreadsheet program. 

INGRESIISQL is an interactive, full- 
screen flrcility for entering, executing 
and editing SQL queries. You can 
easily enter a query, run it, and then 
browse through the results with full 
horizontal and vertical scrolling. You 
can then change the query and re-run 
it with just a few keystrokes. Queries 
can be saved for later use and results 
can be printed. 



IY;ERI]IIICIKE 

I Every fifteen minbs. 365 days per year, ffve thousand mea- 
suring devices locatad in lakes, streams and other b o d i i  of 
water around the state of California take measurements that 

I must be recorded, stored and analyzed each day. 
Using INQRES, the consultina fOrm of Mewine and Pallesen. -- 

Inc. dedgned the Water Data lrkrmation System (HIDIS) to I house all of the surface and g m n d  water measurements of 
volume and quality for the state. The system is comprised of 
over 20 networked graphics workstations at the Sacramento 
state capitol's Division of Planning. Many more workstations 

I will tie into the central site via an INCREWSTAR distributed 
I database network. - - - -. . -- 

One of California's major sources of revenue is its agricul. I ture industw-and uuatmr r e s o e  dannina is a subiect of 
I continuous ;cdny and public debbte. INGRES, Mer- 

vine and Pallesen was able to design and implement a state- 
of-the-art, disbiibuted solution that allows its government 
clients to make better informed public policy decisions. 



INGREWAPPLICATIONS 4GL Development System 

VAX DATA FILE INGRES 

This appliutfon, linking a VAXlVMS 
customer data file with order items from 
an INGRES database, was dewloped in 
mlnutea without o m  llne ol pmgram- 
mlng code. 

R.pM RPtotrpina Hiah -uctlvWy 

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

INGRES uses the latest in advanced 
human interface technology, a 
WYSIWYG editor that lets you visu- 
ally "paint* screens and reports. If you 
don't like something, change it. You'll 
immediately see the result. You work 
directly with the same screen the user 
will see - greatly increasing your 
productivity Relational Technology 
invented this approach to develop- 
ment and has led the market in pmto- 
typeldevelopment tools. 
Pull Punotlon 46L 

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

I Q L ~ ~ f o r n o e t L a n g ~ e a  
U k m  COBOL 

INGRES also provides a rich work- 
bench of tools to turn your host lan- 
guage of choice into a powerful 4GL 
productivity vehicle. Whether your 
organization uses COBOL, C, FOR- 
TRAN, PUI, ADA, or PASCAL, 
INGRES shortens your application 
development cycle while maintaining 
your current coding standards. 

INGRES uses ANSI-standard, 
embedded SQL to move data between 
the database and your host language 
program. To complete the journey - 
from your program to the user's termi- 
nal - INGRES adds embedded form 
capabilities that greatly enhance the 
power of SQL. INGRES provides com- 
plete control of screens, fields, menu 
items and function keys from the host 
language program. High-level, object- 
oriented commands eliminate the 
tedium of screen-formatting. It lets 
you concentrate on the application 
at hand. 



Porbbb~andAppHcrrtlons 

The INGRES Forms Runtime System 
(FRS) automatically handles screen 
operations such as display attributes 
and scrolling regions without any pro- 
gramming on your part. FRS provides 
application-independent support of 
over one hundred different types of ter- 
minals including block-mode IBM 
3270 devices. It also automatically 
manages the memory required by the 
screens, objects and data in the applica- 
tion. You can write your application 
once and be confident it will run cor- 
rectly and consistently on a wide range 
of computers and display devices. 
Reusable Application Components 

INGRES stores screen, graph and 
report definitions in the data dictio- 
nary. Revisions to screens are auto- 
matically applied to all relevant 
applications. These definitions can be 
easily shared by different application 
developers so common screens will 
have a consistent format throughout 
all your programs. 
Fasthewtion 

INGRES applications aren't limited 
in the performance arena either. After 
prototyping your application, you can 
generate an installable load module 
with just a press of a finger. Unlike 
other systems, INGRES doesn't rely 
on slow, memory-intensive 4GL inter- 
preters. The result is fast, executable 
object code direct fbm your prototype. 
With INGRES, the prototype is 
the application. 

With INGRES rapid prototyping, 
users can see the system being built 
before their eyes. They become more 
actively involved in the development 
process. And you can easily respond to 
their requests. In addition, users can 
easily develop screens, queries and 
reports using visual, menu-oriented 
tools. These queries and reports can 
later be embedded into applications 
without reprogramming. By involv- 
ing end users earlier in the develop- 
ment cycle, you greatly increase 
the level of satisfaction with the 
finished application. 

Th. next generation of INGRES applica- : 
tion development tools uses windows, : 
graphim.ndamouwforevengmater : 
p o w o r a n d ~ o f ~ .  



Security. integrity and connectivity recently led a nmjor 
European systems integrator to select INORES as the founda- 
tion for a strategic crimi information application. The INGRES 
database will replace a current paper-based crime reporting 
system wlth an integrated computer-based applicatlon 
implemented force-wide. 

Using INGRPSISTAR. the system wil l  run on over 2,000 
workstations in polEce divisions, sub-dMsions, areas and 

I enquiry centers. All will be networked Into several hundred 
Diaital hulpment MicroVAX's and centmllv coonlsnated bv 
a +up clustered mainframes. This mascwe distributed- 
database will p d d e  a dynamic, up-to-the-minute aver- 
dew of citv-wide crime patterns while maDntainins atficient - 

Ovw 30,000 police officers and &I staff will be able to 
access, create and update crime intermgatson reports and 
statidca 24 hours per day, seven days per week. 



INGREWSTAR Distributed Data Management Products 

INGRWSTAR enables an appltwtion to : 
transpumntly process INGRES data m#- : 
ins oi two 6 more diffwmt corn- 

INGREYSTAR distributed data man- 
agement products work as a team with 
other INGRES products to create 
integrated information systems that 
canspan: 
- different locations, 
- Merent computers and operating 

systems, andlor 
- different database and file systems. 

With INGRESISTAR, end 
users and application developers can 
process data distributed over a network 
of computers as easily as if it were 
stored locally 

The product family consists of 
three product groups: 

INGREYSTAR Distributed Data 
Manager 
INGRES Gateways 
INGREWNET Network Protocol 
Support 

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

INGRES Gateways enable 
other types of databases and file sys- 
tems to be included in a distributed 
database. They also enable INGRES 
applications to directly process in- 
formation stored in other types of 
formats. INGRESINET is a trans- 
parent layer that provides network 
protocol support. 

The INGRESISTAR product 
h i l y  is unique in providing all the 
features you need for effective dis- 
tributed data management. 
~ o n l ' r a ~ n c y  

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



LocalAutonomy 

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

The INGRES global data dictionary 
provides a complete set of dictionary 
services fbr the distributed database. It 
automatically stores reusable applica- 
tion components and provides full dis- 
tributed access to any application at 
any node. The global data dictionary 
can be replicated at multiple sites. 
It provides a global view of all your 
data and applications throughout 
the network. 

INQRMVIIWR Dktrlbuted 
-Managor 

The INGRESISTAR Distributed Data 
Manager is the nerve center of a dis- 
tributed database system. It receives 
an SQL query from an application, 
breaks it into subqueries, and routes 
them to the appropriate local data 
managers and gateways. Each local 
data manager executes its subquery 
and the selected data is returned to the 
application via INGRESISTAR. With 
INGRESISTAR you can transparently 
join and combine tables across dif- 
ferent sites using any of the INGRESI 
SQL end-user interfices or application 
development tools. 
Fast N ~ r k h r f o n n a ~  

INGRESISTAR includes an advanced 
optimizer for lightening-fast petform- 
ance in a network environment. The 
distributed optimizer automatically 
picks the best route for satisfying a 
multi-site request. It minimizes net- 
work data traffic and provides the best 
possible performance for end users and 
programmers alike - whether across 
a LAN or across a continent. 

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



INGWWNFF 

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

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

The INGRES VAX RMS Gateway 
enables native VAXNMS files to 
appear as if they were tables in an 
INGRES database. They can then 
be read by any of the INGRES user 
intedces and application develop- 
ment tools and can be combined with 
INGRES tables in a distributed data- 
base. With the RMS Gateway, you 
can develop new applications with 
INGRES and avoid the cost of con- 
verting your existing data files and 
applications. 

DBO and W W I  

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

Combined with the INGRESI 
STAR Distributed Data Man- - 

ager, these gateways will 
enable DB2 and SQLIDS data- 
bases to be included in a dis- ' 
tributed d a t a k  spanning & ~ n t  
machines, database systems and loca- 
tions. With these IBM gateway tools, 
you will be able to leverage the value - INGRm -s, .(rplkakm can -Mm 
of your DB2 and SQL/DS data across I W R a  0 t h ~  DBMS and file 

managem-muimizlngyow inwstmntin existing 
the entire organization. You can also daaaml p r o v i d l n g a n e a s y m ~  plth taa 
save application development and Mly-rd.-.mimnd 

training costs by using the highly pro- 
ductive INGRESIAPPLICATIONS 
4GL development system to develop 
your IBM applications -as well as 
your VAX, UNIX and PC applications. - '(I 

The INGRES DB2 Gateway will bring the power 
of h INGRES end-user products and applkatIon 
dwelopmant system to IBM DB2 environment. 



FOR SUPPORT THAT MAKES A D ImRI  
MCRllDhS THE RUIAELE SOW7101 
Siemens Medical Systems-one dthe largest medical equip- 
ment nunufacturers in the world-uses INORES for intemc- 
tiw customer support for its medica! systems products. One 
swstem all- the technical suowrt center to m-ide real- 
&me diagnosis and monitoring bi its custom& magnetic 
resonance scanners. Magnetic resonance scanning is a new 
generation in medical imaging technology. 

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

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



The true measure of your success 
is determined by how quickly and 
reliably INGRES applications can 
be developed and deployed through- 
out the organization. Relational 
Technology's commitment to excel- 
lence in customer service helps you 

this success. In k t ,  Datapro 
h Corporation rates INGRES 

one of the best supported products 
n the industry From installation 
hrough operation, Relational 

chnology works with you as your 
usiness partner in successful applica- 
ion development and INGRES usage. 

rt help is as close as the telephone. 
nytime you need assistance, trained 

specialists are ready to provide you 
with answers fast. All calls are logged 
in the INGRES Call Tracking System 
database that flags your problem for 
immediate attention, references the 
profile of your account, and links to an 
active database of similar problems 
and solutions. For emergency calls, a 
7 day a week, 24 hour hotline service 
helps you keep your production sys- 
tems running. In North America, 
two separate support centers - one 
on the west coast and one on the east 
coast - are s tded and ready to help 
you. Support personnel also staff 
each of the Relational Technology 
International offices. 

~ ~ w I ~ ~ e 0  

Relational Technology's on-line 
customer information database is 
available to all INGRES users. It pro- 
vides general information regarding 
known soha re  anomalies, customer 
improvement requests and INGRES 
training schedules. Up-to-the-minute 
information keeps you on top of 
every situation. 
--*WngptQw-s 
Relational Technology knows that 
education is the best investment you 
can make to guarantee success. The 
INGRES curriculum of training 
classes provides a complete education 
program that spans introductory to 
advanced level training for end users, 
application developers and database 
administrators. INGRES classes can 
also be customized to suit your par- 
ticular requirements. 
Classmm Raining 

Regularly scheduled courses are held 
at Regional Education Centers located 
across the country and in Europe. If 
you have your own training fkilities, 
certified INGRES instructors can be 
scheduled for on-site training provid- 
ing convenient and efficient education 
to larger groups. Classes feature hands- 
on experience and real-world exercises 
presented by professional software 
trainers. INGRES classes provide a 
stimulating and lively forum for infor- 
mation exchange. 
Customized &inlngand Paln-the-Painer 
program 

Courses can be customized to your spe- 
cific needs and delivered conveniently 
at your site. Also, to help you establish 

your own curriculum, a "train-the- 
trainer program" is used by many large 
organizations to set up ongoing in- 
house instruction. 
Computer-based Raining 

Computer- based Training (CBT) is 
available to complement the classroom 
curriculum. Personal, interactive 
instruction through CBT allows indi- 
viduals to quickly gain b i l ia r i ty  
with INGRES operations, speeding 
application deployment, acceptance 
and development. Users can proceed 
at their own pace, accommodating 
personal work schedules and training 
requirements. Delivered on personal 
computers, INGRES CBT presents 
INGRES training for all environ- 
ments: VAXIVMS, UNIX, VMICMS, 
PC and MVS. 
Self-paced 7lrtorials 

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



Rlr- I-w- p t v v l m r  u- m y l m r .  -4 
of customer supporl and wwkos k, the DBMS . . 

Industry. 

-- 
Relational Technology provides a full 
spectrum of consulting services for 
database and application design, from 
the initial design phase through imple- 
mentation and performance tuning. 
Our consulting staff can assist you 
with database design, business sys- 
tems requirements analysis, project 
management, application design, and 
data modeling as well as specific tech- 
nical tasks related to performance 
tuning and systems analysis. Each 
consultant has extensive experience 
relevant to business goals, presentation 
ability, overall communication skills 
and project management. A senior 
consultant works with you to define 
the scope of effort to ensure that your 
objectives are met. In addition, Rela- 
tional Technology provides certified 
technical training to external consul- 
tants to assist you with the application 
development and implementation 
phases of your project. --- 
INGRES documentation is corn- 
plete, well organized and well written. 
Every INGRES product comes with 
documentation rich in examples and 
indexed for quick reference. Separate 
manuals are available for database 
and system administrators. Quick 
reference booklets also complement 
Relational Technology's extensive 
library of technical publications. In 
addition, Chris Date's A Gui& to 
ZNGRES and Michael Stonebraker's 
The ZNGRES Paptxs offer insights 
on the INGRES system architecture 
and product functionality 

T w h a l c l l l N o t e ~  

The technical experience and exper- 
tise of both our clients and in-house 
INGRES experts is regularly con- 
densed and offered to our customers 
in the form of technical notes. The 
Technical Note Series provides tips on 
solving difficult problems, database 
tuning hints, internal system archi- 
tecture and answers to questions com- 
monly asked during technical support 
telephone calls. The notes are updated 
with every INGRES release. 
R.gukr Roduet Updates 

I 

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

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

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