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This publication describes FOGUS,
a nonprocedural language and
database management system for
building data and knowledge-
based information systems. The
description includes a discussion
of the concepts behind FOCUS and
an averview of its basic facilities.

The cover depicts the logos of Information
Builders' Research and Development
groups, each of which is responsible for
delivering a compatible varsion of FOCUS
lor a particular operating systen.

IBM computers {VM ar MVS)

DEC VAX/VMS compulers

Wang VS compulers
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‘ﬁ TANDEM computers

AS400 computers
UNIX-based computers:
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Motarola, NRC, NIXDCRF, Phillips,
Pyramid, Sequent, Sun, SCO,

and Unisys.
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OCUS is a Fourth
F Generation Language and
Database Management -
-System (4GL/DBMS) from -
Information Builders Inc., the
originators of 4GL technology.
FOCUS is a superb language for
developing applications. It also
offers automatic generators for
producing application code,
screen layouts and presentation
systems with pop-up and pulil-
down windows that application
developers can customize to
produce front ends for their
applications. The comprehen-
sive FOCUS facilities permit
users of varying levels of expe-
rience to issue queries, analyze
data, and build complete appli-
cations for reporting and
managing data — without
resorting to other tools or third
generation languages.

Business professionals will find
that FOCUS" nonprocedural
language handles ail aspects of
dara selection, retrieval, format-
ting and display — freeing them
from the intricacies of coding
requests and allowing them to
concentrate instead on formulat-
ing problems they wish to solve.

FOCUS is useful immediately
with existing data — in almost
any format! You can analyze
data and produce reports, even
update files, often ten times

Introduction to FOCUS
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faster than writing requests in a
traditional language. With
interfaces to over 30 external
sources (non-FOCUS tables and
files), FOCUS provides direct
access to the data as it stands —
there’s never a need to convert
or re-enter valuable information.
A single request can also access
many files simultaneously: join
IMS files and DB2 tables, for
example, or combine IMS files
from the IBM mainframe with
Rdb files on a VAX machine —
as many as 16 files can be joined
at one time! No other product
offers comparable support for
leveraging existing investments
in data and applications.

FOCUS provides enterprise-
wide control of information on
networks, in the corporate data
center, in business planning
groups, and on personal work-
stations. In addition to offering

" G OF APTLICATIONS'

"Financial/Accounting

" Tracking Systems
Markeling
" Persannel/Payroll
Miscellancous
[oventary Planning
Stralegic Plauning
Studies/Surveys
Order Entry {meau driven)

" Production Comtrol -

access o most files, FOCUS
applications are portable. You
can run them on computers
from IBM, DEC, Wang,
Hewlett-Packard, AT&T, Sun,
Apollo (and other UNIX-based
machines), as well as on
microcomputers running DOS
or OS/2. Thus, developers can
take advantage of fast response
and window-based screen-
design facilities on intelligent
workstations, while producing
applications for mainframes and
large minicomputers.

What Kinds of Problems Do
People Solve with FOCUS?

A recent survey of FOCUS
users revealed that 40% of their
applications run in production
centers, while the remainder
suppoit end-user activities in
Information Centers. The chart
below shows the functional
categories.

—_—— . ——— — — — [



Carporate Goals

A leader in the development
of nonprocedural language,
application generators, data
interfaces and connectivity
products, Information Builders
is currently integrating database
and expert system technologies
by embedding the LEVELS
expert system tool within
FOCUS. This combination will
enable users to tackle
applications beyond the reach
of conventional products.

Information Builders is
dedicated to customers’ success
with FOCUS and provides
support and service throughout
the life of each FOCUS
application — from inception
through implementation,
Information Builders provides
professional education and
consulting, technical documen-
tation and publications, and
local, national and international
telephone support, through a .
network of 25 branch offices
and education centers in North
America and 50 offices in
Western Europe, Australia,
Japan and South America,
including wholly-owned
subsidiaries and licensed
representatives in major cities
throughout the world.

FOGUS Meets Every
Application Need

The heart of FOCUS is a
language: a high-performance,
nonprocedural language that
has come to define fourth
generation language technology.
The phrase emphasizes the
distinction between FOCUS and
rraditional programming
languages, such as C, COBOL,
and FORTRAN that require
detailed data processing
mstructions.

With FOCUS, you need only
state what you want to see
(SUM AMOUNT BY REGION)
and describe the data-selection
criteria (WHERE YEAR FROM
86 TO 89). Because the basic
syntax remains consistent from
one facility to the next, FOCUS

promotes a smooth learning curve,

Complementing the nonpro-
cedural query facilities are
procedural tools for controlling
database maintenance
applications. FOCUS processes
transactions and supplies the
tools application developers
need to implement and support
window-driven, interactive
programs for their end users.

Bﬁll'Qﬁ_ﬂﬂ000000!3.0059.00‘.‘!503393..O000\!09OOQOOQQOCBGOCI'OOCOSIQHCQOQQIDQOQ

- TABLE FILE SALES
SUM AMOLINT »

BY REGION
ACROSS YEAR
WHERE YEAR FROM 86 TO 8%

END

TABLE command

indicales a report
request from the
SALES file.

The bedy of the
request specifies *—
the desired
functions, data
fields, sort order
and record -
selaction criteria.

I

To develop the fourth
generation language as a
nonprocedural alternative
to traditionai programming
languages
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Comprehensive Fagilities

The procedures for managing
and converting data into useful
-information include data entry,
storage, maintenance, selection,
retrieval, computation and
analysis. While some products
offer either database Facilities,
report writing or data mainte-
nance capabilities, FOCUS
provides a database plus
completely integrated tools for:

« Designing, building and
maintaining databases.

« Accessing and analyzing
FOCUS and non-FOCUS
data.

« Creating and displaying
reports, graphs, and
spreadsheets.

FOCUS also offers support for
SQL-based relational databases.
You can use the FOCUS
language and tools to query and
maintain data in relational

databases as easily as if the data

resided in FOCUS files.

Whether analyzing data or
producing reports, graphs,
statistical summaries or spread-
sheets, you move smoothly
from one operation to the next.
Use English syntax or window-
based point-and-click tools to
produce reports without coding.

Decision Support

I
" Data/ I' Data I Database/ ! Inter-

Application [ Maintenance |- Fije machine |
Definition | Transaction | TInterfaces | Connectivity |
& Control | Processing. '

: | 1 .
' Windows | SQL | Native

| { FOCUS Front Ends1 Scrcen

; : Language { Painter I‘
p . ' L

FOCUS

~ Reporting/Analysis

® Graphics - Simple Queries

W Statistics ' m Complex Reports

R Spreadsheet : m Financial Statements .
= Project Management -5

FOCUS meeots avery need.

st To release complete, functionally compatible
ﬂu PE version of a mainframe product
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For specialized tasks, FOCUS
syntax is rich in custom-
formatting commands.

Code generators and visually
oriented screen and window
painters automate application
development, substantially
reducing the effort required to
prototype and produce finished
applications. FOCUS has
conveniently integrated text and
database editors and automa-
tically performs many utility
functions such as binding
screens to applications.

Unmatched Portahility

As computing power moved to
the desktops of business
professionals, Information
Builders developed a
microcomputer version of
FQCUS. Personal computer
users received the most powerful
4GL/DBMS on the market, as
well as data-transfer Ffacilities for
uploading and downloading data
and applications from a
mainframe host. The success of
PC/FOCUS foreshadowed
development of parallel versions
of FOCUS for other operating
systems and established a
standard of portability unequaled
in the industry.

Today, Information Builders
offers functionally equivalent
versions on IBM mainframes and
PCs, Digital Equipment
Corporation’s YAX equipment,
Wang’s V& machines, Hewlett-
Packard, and Sun, Apollo and a

variety of other UNIX-based
workstations, minicomputers,
and mainframes. The PC
version, which is available for
both DOS and 0S/2, has also
been extended to support the
major local area networks.

Consistent syntax, universal
support for FOCUS features,
and built-in communications

CPU (Op.Sys)

IBM & compatibles

Manframes Amdahl (UTS)

A9 40 0FTANSADSEIA0ESIDTRIOPEA0INITCSIDPATOIGCDISFEAIIIIFTFASIIADIISIOGOCFTOOONOLABDTAEDS D

links make FOCUS databases
and applications interchange-
able in these hardware
environments. Applications can
be developed and delivered on
different systems without
modification, moved to larger
systems as needed, and shared
among departments using
different processors.

370, 30xs, 43xx, 9370

CVMICMS, MVS/TS0, MVS/ICICS)

1BM plog compatibles

Apalla (DOMAINAX)
AT & T {UNIXD

DEC (VMS, ULTRIX)
HP (HRUX, MPEXD
HCL (UNIX)

1BM ASMDD (05400
TBM (ALK, SCO XENIX)
Intel 80386-based
XENIX or UNIX V/336)
Matarcla (UNEX)

NCR (UNIX}
NIXDORFE (UNIX)
Phillips (UNIX}

Prime (ORI

Pyramid (LUNIX)

Sup GunOS}

SCO XENIX 186
Sequantl (DYNIX)
Siemens GINDO
Tandem (GUARDIANSD)
Wang (V5)

Minicomputers

e
Microcomputers 1M & compatibles PC XT, PC AT, P52
(DOS & 037D

Domain serics

IBD series, 65336 WGS
VAX series, DECsiation
HPIG00 & TTPIDDD
ucL

Bxx

KL S

All 386 models

8000 scries

Tower series
Targonf15, Targoni/3]
9070

EXL

98xx

Sun-3, Sun-4, Sun3Bi
All 386 madels
Symmetty series

MX series

CLX, EXTNonStopl[ TXPVLX
V8 series



Information Builders
Strongly Supports
Industry-Standard
Software

FOCUS Applications

FOCUS applications are
diverse, spanning all industries
and functional areas. Typical
applications include:

Communications

FOCUS connectivity products Accounting

use proven protocols and Accounts Receivable
~lranspori seftware, including: Accounts Payabie

Advancenet, Ethernet, Budgeting

- DECnet, WangNet, SNA,

LUS.2 and TCP/P. Capital Equipment Tracking

- m— P Local Area Networks ' Eg.lsatlfneal sis
'wm.,.. : PC/FOCUS supports: Novell, o y .
Netware, Banyan VINES, i Cormmercial Loan Analysis
Do = P 3COM 3PLUS, PC LANAnd [l Profitability Studies
st liineiirn itk e - M NET/ONE. :
. : Personnel
sSaL M Human Resources Planning
FOCUS reads and updates il Personnel Directory '
many relational databases(sec @il ERISA Reporting
Universal Access to Dala). .
FOCUS applications are g Marketing
portable across dialects of [ Market Research
SQL. W Product Tracking -

_ - IDlrect Mail Program L
Database Servers | e T
FOCUS supports dedicated . - Salés .. . T
Database Servers on stand- 8 Sales Analy5|s
. e alone machines (Teradata, ’ Expense Heportmg
ﬂﬁm:?nwulm»nrmmu mn-un.rm'h;nmun Br]“on Lee). as We“ as third-

- - party relational database
management systems on many
aperating platforms (see
Universal Access to Data).

Manufacturmg

Product Scheduling
Inventory Control .
Order Tracking = -~ -

Windowing

FOCUS supports ,window
4 management systems:

B e DECwindows, Microsoft
Windows, X Window System,

Presentation Manager and 4 Engineering
New Wave. 2 Project Control

. :-| Reliability and Yield Analysis
0Ss/2 k2 Statistical Analysis of Product
PC/FOCUS for OS/2 offers full || Characteristics
two-way compatibility with the . ', R
T— | mainframe and minicomputer "j*%| Insurance !
-.ZMod_iI‘yTaIk'-' e - | versions of FOCUS. i1 Policy Administration :
LT 1 Claims Reporting

Education
Class Scheduling
Institutional Administration

LOED FRECIDURE SLLLCTION MENU SCHEDN &.1.0 -
§ | Far Fi= CUSTOMCA

ity

Wmdow-based pom!—and .click user SAA '

interfaces, first developed for creating’ "~ '~'| Information Builders supports | T :
report requests, make 4GL technology ‘1 IBM's System Application ; o
accessibie 1o a wide range of users. i Architecture on all three . :
' , 4 | platforms. ! |
Imaging £

o

image processing. PC/FOCUS
|- users can create vispal data- -
: bases usmg FOCUS V:s:on

|
o _ . B
1| FOCUS supparts Wang WIS - ll
|




LTS

lmsmmmsmmmm
uizmm‘&ﬂ:]ﬁ-_ﬂﬂ‘ﬂ]m
L}Emm; bt mal
mlmmmaﬂﬂﬁﬂm&mr

MHSWMEEMA
N A e A S AR g
|mﬁmﬂm
IR B G S YRR R AR T 20

| 4 AL
e Bl el = et

o

5 DR R EEE
ER SRR L SRR T
WEEMMWI -

&

A3 32000330000 =

Major corporalions maintain
vast holdings of data in a
variely of files under various
operaling systems. FOCUS
offars direct access o the
data in sequential, relational
and indexed or variable-
length files, as well as
proprielary databases —
wherever they reside.




open architecture. The corporate

goal is to enable FOCUS users to
access data — vegardiess of where it
resides. In addition to providing
functionally equivalent versions of ~
FOCUS for the major operating
environments, Information Butlders
offers interfaces that allow FOCUS
vsers to apply their 4GL tools o other
sources of data.

I nformation Builders fully supports

Direct AccesstoData

FOCUS Interfaces provide access to
data as it stands; there is never a need
to convert gr re-enler it, which saves
valuable time and resources. Many of
the interfaces include automatic
generators that create FOCUS file
definitions from native file schemas.
In the case of SQL-based fles,
FOCUS actually expands the
functionality of 1the SQL catalog with
added suppeort for fteld aliases, data-
validation criteria and edit masks
within the schema definitions.

VAX/VMS

Adabas
ShareBase
DBMS
Ingres
QRACLE
Ridb

RMS

Sybase
Teradata

Universal Access ta Data
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The interfaces enable FOCUS o work
as easily with existing data as with
native FOCUS files, producing highly
efficient queries. Clienis can preserve
investmenss in existing files and
applications by using FOCUS to
access dara throughout the organiz-
ation without redesigning existing
systems, re-entering data. or
purchasing additional hardware

or software.

Combine Datafrom
Different Sources

FOCUS allows users to access several
sources of data simultaneously through
dynamic relational join operations that
can link up to 16 different tables and
databases at a time. Relational files
can even be linked with nonrelational
structures. The facility is simple to
use; even casual users can produce
reports which consolidate data from
diverse sources.

i DOs Qs/2

1 ASCIL ASCI

H C-TISAM dBASE
Informix 1, 1V

2 Ingres Latus
Sybase 0OS5/2 Ext Ed

Paradox

Rbasc

SQL Server

R R T R TP L N RN PET L TS

E" e

FOCUS offers Univergal Access lo more data than any other 4GL.

M PART NUMEER il ORDER NUMBER
| MDESCRPTICN M DATE
’ W CUSTOMER
) 8 PART NUMBER

You can join up to 16 of the files
listed on the Universal Access chart
in a single FOCUS operation!

To provide a wide
selection of dirgct
interfaces ta other
proprietary sources
of daia
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A major oil company uses
FOCUS io computerize
documentation and repor;
status of offshore oif
production. Their system
pravides daily accounlab:.
of produclion and alfows |
managers 1o reassess
strategies based on the
previous day's oulput and
current prices and demanc
The PC/FOCUS-based
system, which runs on the
drilling platforms, has alsc
been ported to DEC and IE
mainframes.
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oday, as compuling moves
increasingly to integrared
computer networks from

different manufacturers, Information
Builders offers conneciivity solutions

-that provide logical access to data ¢n

remote machines. These praducts -
allow FOCUS users to share data and
applications freely, while shielding
them from the complexiries of
unfamiliar cperating systems. access
methods and darabase management
systems. FOCUS users can leverage
the poniability of their wols and
applications to take full advantage
of varied capabilities afforded by
intelligent workstations, remote
systemns and dedicated servers.

Client/Server Maodel Uses
Standard Protacols

Information Builders’ client/server
modei layers on top of the operating-
system and access-method
archireciures of each participating
node. It consists of three components:

= Client (or requestor) sofiware.

+ Interfaces ro netwark transport
sofiware.

+ Server software.

By placing intelligence at both ends
of the links. Informarion Builders
minimizes traffic on the network,
while taking maximum advantage of
available CPU resources and pro-
viding the widest possible access 10
data through FOCUS data interfaces
on individual nodes.

To preserve the cusiomers’
investments in existing network
hardware and software, only accepted
transport technologies are employed
{L.e., VTAM, SNA, SNA Gareway,
TCP/IP, LUD, LUG.2, DECnet,
WangNer, etc.).

Connecting Major Operating Platforms
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The Benefits of Distributed
Processing

Intelligent workstations linked via
gateways to dedicated database servers
offer optimal solutions in many
processing situations. Distributed
client/server applications can
dramatically reduce response times by
empleying servers as additional
processing engines. Also, by taking
advaniage of the window-based
graphic support available on today's
intelligent workstations, developers
can produce friendly, PC-type
applications that make database
management activities accessible o a
broad population of users.

For those with high-speed
communicatien links such as channel-
to-channel adaptors, intec-machine
controlters (Interlink), T1 dedicated
links and Local Area Networks, it’s
possible to divide processing loads
eventy between the requesting and
serving nodes. This sirategy offloads
data selection to a server. while
performing the data analysis and
formauting at the requesting node.
Thus, live data can be accessed in real-
time at its source and data from local
and remote nodes joined to complele
requests. .

Qrganizations with actworks
employing slower physical
conneclions can elect to do more
processing on the server machine,
As an example. a user might run
menu-driven procedures on a
worksatton, generating standard

FOCUS requests 1o update DB2 tables |

on another node. At the mainframe,
the FOCUS DB? Interface would
generate an SQL request for the DB2
Server. Since the Interface permits
users to assign resource-inlensive
tasks. such as sorting, indexing and
aggregations 10 the DB2 engine, users
on PCs or midrange systems can
hamess the mainframe to share
processing and minimize the volume
of data retwmed across the network,

11

| Client/Server Model |

requests
analyzes
formats a
{client)

presents

(reformats)

selected

reads
selects
joins

npdates -

FOCNET aflows FOCUS users to
divide the processing load between the
requesting and serving nodes.

REQUESTOR
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The layered implementation hides underlying communications protocols from users. By using off-the-shelf technology,

FOCUS assures users of stable operating environmenits for distribuled processing. As improved communications
lechnologies become available, they can be substituted transparently.

To offer lacation-transparent accass to
ﬂ data elsewhere on a network

st To offer LAN-based client/server arghitecture

ﬁ_ (PC/FOCUS-MultiUser)

i)

12
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PC-Host Links

PC/FOCUS has always supported file DEC VAX
wransfers between PCs and attached

- host machines. The connectivity -
established under DOS with TBM -
mainframes running VM or MVS,
now extends to host machines ninning
YAX/VMS, UNIX, Wang VS,
MPE/XL (HP) and TANDEM's
proprietary operating system.

Customers who purchase the 05/2
version of PC/FOCUS can participate
fully in client/server applications as
standalone workstations or dedicated
databasa servers on LANS or larger
networks.

Gonnectivity Across Proprietary
Networks

Information Builders already supports
or is adding support for proprierary
hardware and software connectivity
facilities in most environments where
FOCUS runs:

» On PCs - Distributed processing is
supported through {our proprietary
LAN management strategies (see
Technical Summary ).

+ On UNIX-based machines —
Support is being added for TCP/IP-
and LU6.2-based communications
to link UNTX nodes and IBM
machines respectively.

* On VAX - Distributed processing is
supported through DEC’s DECnet.

« On Wang VS Systems — Distributed
processing and operalions through
the Wang System Network (WSN).

» On IBM mainframes - IBI supplies
cross-machine products that use
VTAM, LUS6.2 and SNA for linking
mainframe users on IBM sysiems
wirh other IBM systems.

With PC/FOCUS and FOCNET instalied, ©5/2 machines can serve as fully
enabled mullitasking nodes on today’s corporate networks.

To have an 85/2 version gifering

st full two-way compatibility with
@ midrange and mainframe versions

13
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The same nonprocedural
language can produce:

+ Ad-hoc queries with
automatically formatted
results,

Formal reports with
automalic or user-
conirglled formatting.

High-resolution
graphics, both color and
monochrome.

Statistical analyses that
are prompt driven and
interactive.

= Financial models and
reporis.




ecision support covers the
D processes by which data is

retrieved, analyzed. formatted,
displayed and transformed into
information. In FOCUS, these .
functions are specified and controlled
with simple English commands that
are easy to learn, yet powerful enough
1o handle any reporting requirement,
all with online help 2nd error-
correction facilities.

FOCUS users can have as much or as
little control over format and display
options as they wish. Intelligent
defaults enable FOCUS to automat-
ically format any report, whether a
simple ad-hoc query listing items in
an inventory, or a financial staterment
with many columns and levels of
subtotals. At the same time, FOCUS
is highly flexible, allowing users to
freely customize 1he look of their
reports. A budget analysis for top
managetnent may require a graphic
presentation. Business analysis and
planners, on 1he other hand, need
financial models and statistical
summaries on which ta base projec-
tions. In both cases, formatting and
display options can be defaulted or
specified by the user as required.

Tools far Every Category of User

FOCUS reporting and analytical
facilities offer support for all levels of
expentise, from business end users to
advanced DP professionals. Basic
reporting funclions are performed with
a few simple commands. Users can

add to their vocabularies a5 their needs

increase, Because the syntax does not
change. only expands, simple queries
can grow into sophisticaled
applications. User interfaces range
from English and SQL query
generalors [q interaclive, menu-driven
report generators. '

Decision Support Tools

*I0IOGPOCAIOIOCES PO ORSSIDIIAPAIIGAIGEATOHIGTIOITIOROSOIIIDONASEDDIOFI D

English Query Language (EQL})

This nawral language facility accepis
queries written in English instead of
special commands to draw informalion
from files accessible to FOCUS. It is
ideal for nontechnical personnel,
executives and casuval users. With
EQL, they need only know what type
of information is in a file 1o ask
FOCUS 10 produce reports: “Who sold
the most units?” or “How many
engineers in the Houston office?”

Il - Crfralozar UY - Lenaon M diid
-

EQL includes a large lexicon of words
used to translate requests into FOCUS
syntax. Individuals can customize or
expand lexicons to include special
corporate terminology which reflects
their personal styles and needs.

Automatic Report Generator

TableTalk, Information Builders’
automalic report generator. allows
users (o create ermor-free requests
through point-and-pick selections on a
tiled series of pop-up windows —
without typing! Requests can be
revised and rerun or stored for later
use. Highly efficient, TableTalk
converts menu selections directly into
FOCUS syntax. And because the
generated FOCUS syntax is visible
throughout the session, novices begin
to learn the native language.

TableTalk

To iniraduce menu-driven
window technology for
casual users

st
AR
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SQL Translator

The SQL Translator gives people who
know SQL immediate access to FOCUS
tcols. databases and elher relational and
nonrelational files. SQL requests are
transiated automatically and can be
ported to many hardware platforms.

Aeaport across ciliese—

A B
‘r,-{'il\l.l

i 'T il
u‘ ““i}"[{l“\_“_“h,,\x:{. c‘ﬁ!":i’ Hl- L

NOVEMBER SALARY PAYMENTS FOCUS Report Writer
v M@ While TableTalk is ideally suited to

quick analysis of data, the real power of -
.............. FOCUS lies in the completeness of the

811730 M3 7-49-852 52.400.36 212432119  $2,241.20 H i .
8 Qu7-49.8520  $2.490.98 Sitasan S n;u!ve language. Users \;lll find that as
351-78-1180 5190422 360-91-4305  $2,451.1 eir experie rows the w
378119213 5200100 400-19-6520 32.000.21 ! Aperience grows they can wnie
55144320 5245022 S12691234 S1.891.80 complex reports in a fraction of 1he time
=31 a. . B . . . -
350907280 $2913.50 . . required with traditional programming

languages. The nonprocedural language
enables users to specify custom reports
incorporating sophisticated computa-

MLS DEPT, TOTAL §16.365 50 $12.136.01

MARKETING 04241-6730  §1.745.94  061-21-4822  $1,530.20

047-91-5420 $2.010.45 101-45.6720 $1.972.40 tional lOgiC and complex formauing.

050.70-1234 §2.179.80 212.55.3401  §2,781.00

1r1-seea1  $2.53400 : : Users will appreciate the ease and power

990444982 $2,020.50 : . of FOCUS syntax as they begin to design
I uarkenng DT, TOTAL $13.685.59 58,163,60 their own formats and specify how the

SALES cadiszs S2rEes0 150415762 $245110 d;ua should be summarized and

050-78-4887 52555 20 152660271 §2.872.50 displayed. FOCUS suppons complete

SO age2 S AS0i0.ar szov0.00 selection and compurational capabilities,

D 2 EOtanEaa0 3300100 including mathematical funciions for

: | Crnantiol Sz94s0 subtotaling and cross-footing, substring
990-10-1290  $3.103.10 manipulation and martches. Record-

991732690  52,104.a2 . .
selection options supporn full Boolean

SALES DEPT. TOTAL $16.598.45 $26338.76 operations on discrere fields and chains
of field values.
TOTALS BY CITY 88411130 26,542 25 $45,658.27
TOTAL PAY DATE 5‘&'“50}7 $93,251..2
Homs

Te+al across cilies

| Total by

department

Embedded paramelers

e
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Financial Reporting Features Parameters embedded in headline

A few additional commands allow
clients Lo create more complex

maltrices, such as row- and column- - Total carried over from earfier ,__
oriented financial statements. Data can quariers not printed in report
be sorted by rows and acrass columns
to produce income statements, balance

sheets, budgets and other reports better A A '
presented in matrices. Listings and
matrices can be produced in ascending TI—'
or descending order, or by ranges of AVDUNTS DLE FRCMCPEN PVOCES AS CF LAY 12 18
values, and can include summary lines CUSTOMCFDATABASE - REPCHTRNGINSES 410pm, (FRZ)
at any level. 1
QBT oriEm 219 s e TOTALBR [TDT ]
Analysts can pass results fromone .. e e T mmrrrmeess o memeees
financial model to another, using the prerfie sl o an e < s _
i i BENSCHALTOPARTS wn 1110 o 15158 54D |
result of one column or time period as 55 w2 i?‘ﬁ B o ;'gt“ |
1 o
the starting balance for the next. A Sl ST 2 @
1
matrix can also be structured line by mfﬂgg‘flm B EE AR @ 22 Py
line, with the definition and placement ESAT o Zor =5 = mm ‘gg
m
of each cell specified within the body PTRXT o0 2z %‘E 3 iﬁg a;;ﬁ
of a report request. Cells can be MFFEE":PMW mgg = = o ‘Eg
- 1 m 1
referenced using convenient row Im‘%ﬂom mfé e TR & g{é mﬁ'&
calumn nptatlon, and internal =3 i B o5 2 -5 - !
A & o ! :
computations can bf: produced and Mﬁ%‘n - To o == 3 e m*gg;g :
. 1
placed anywhere within the report. T MUFFLER STORE 205 1wz 20 m 41510 480
i | e 2 3 E o2 ome o |
Repetitive analyses and report requests e SIShRS B owdp e o ,_,;;m zstte :
. 121um
are easily saved for recall. These T s?c}"fsalﬂim TS z’g% a;sg g‘g E 2o a5 :
m
stored procedures (called FOCEXECs) ] e e ms 2 ol 1 b
can then be executed on demand by LERE ...z o~ .  ® i} LD ’
entering a single commnnd: . ' \ osE 1 J—— oo y
Procedures can be menu driven and *%OF 258000k TOT ET T T o e !
customized as needed. The nRTRT oTmTmRERARem Rt . -
HILAUTOHAS nar 15000 m o 19:.57 A0TATT
NTLCARPARTS 10 o 1ATm m 255790 255190
B LLEF 4 GO m m 259110 m 291 m 2591.m
HILMJAER m m ji-] pi-3 ) ol
i R I ,
cmemm =8 mamEE meews mmams  mwEe- |
CRADTOTAL WS 190ES  Zpmis m  \IEm Rz i
~. CF B85-80 TOTAL i ] onE s m L= 10000 !
- . i
]
!

=———>=Porcentages calculaled

Subtotals i

Gran::.f lotais |
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Graphics

Sometimes information is more easily y PART COSTS
understood when presented - : .
eraphically. Often, interrelationships '

between data elements are_lost among PART NUMBER
the rows, columns, and totals of Bl 04564 31205 41827 59201 62518 73117

tabular reporis. FOCUS graphics add a ":'. ........ i :
: 25.00 435 3500 .52 1.89 4.00

powerful visual dimension to
reperting, reducing large volumes of
information into easily understood
graphs and charts.

The integrated graphic facilities use
the same syntax as queries and repoerts.
Replacing 1he first word of a report
request such as TABLE with GRAPH
amomatically converts a report into a
graph and vice versa. A full set of
intelligent defaults handles display
parameters, making it possible 10
produce a graph immediately. Afier
viewing the inirial versien. you can
change the display parameters 10
customize the graph. without
additional data retrievat.

= .-ﬁ:)'uﬁt"ﬂ‘s St |

FOCUS produces connected point and

line plots. histograms. bar charts, -
scater diagrams and pie charts. “
Multiple variables can be plowted on »
the same graph. and a whole series of %
graphs is produced. The plotted data '
can reside in FOCUS databases. er in

any existing files or databases that

FOCUS reads. and can be displayed

on monochrome or high-resoluticn

color monitors, printers and plotters.

' PART COSTS
U 04564
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These are jus! a few of the graph types possible in FOCUS,

PlotTalk

end users 1o produce graphs without
all FOCUS graph types.

The integrated FOCUS environment
allows you to move easily from one
preseniation format to another all in
one language, independently of dala
[ile types or formats.

This automatic graph generator enables

learning native FOCUS command syntax.
Users select options from a series of tiled
and pop-up windows. PlotTalk suppons -

PloL en the verlicl -axis

A Meld from the data fike-

The PERCENT of -
The AVERAGE of .
The COUNT of. -
Toc MAXIMUM of
The MINIMUM of, . -
Tne ROW PERCENT of

GRAPII FILE PARTS
ON GRAPIL SET PIEON
sUM :
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One Spreadsheet for Use on PCs,
Minicomputers and Mainframes

FOCCALC is a full-function, Lotus-
like spreadsheer with advanced features
for consolidation and geal seeking. It
provides consistent PC-type
spreadsheet capabilities for FOCUS
users on midrange and mainframe
systerns. Users can automatically
calculawe depreciation and amortization
schedules, rates of retumn, linear re-
gressions and standard deviation.

Since every cell in a spreadsheet can be
formaued individually, different types
of data can be listed in any column and
in any format. Clients can populate
celis of FOCCALC spreadsheets with
data from any file that FOCUS reads,
including live production data. They
can build formulas, test hypotheses,
and calculate results from within the
spreadsheet environment. Because the
data is maintained separaiely.

different data sets can be applied
against a medel.

A single celf of a spreadsheet may contain an entire FOCUS

In many cases, it is more convenient 10 retrieval program. When the request is executed, the data is
bring the FOCCALC model to the data selecled and analyzed and the resulls are automatically

cn the mainframe, rather than transfer . placad in the spreadsheel.

the data to a PC,

Lotus-Like Operatian

The menu-driven operation and
alphanumeric cell notation of
FOCCALC closely parallels

Lotus 1-2-3. In addition, existing Lotus
models and daia can be loaded directly
into PC/FOCCALC spreadsheets and
uploaded to any compatible FOCUS
host running FOCCALC.

20
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FOCCALC Graphics

FOCCALC spreadsheets can be_
displayed as line graphs, pie charts,
bar charts and X-Y graphs. In : i

.. . - , Col 0 Rovr: 01
addition, line charts can be overlaid on WTOCLs: Database Goalseek Timecharl System Quil
bar charts or several bar charts stacked Oo dalabase operalions on the worksheat
for more effeciive comparisons.

Feb  Mar  Apr

East 5340 35368 $5410 S462
Cenlrat S360 S304 5260 5284
Wesl S180 5224 3291 S360

Any combination of up lo four graphs Overseas  $134 185 $150 $102
and spreadsheels can be displayed
on a screen simullaneously — even —— 7
combinations of data from different : Growlth Trends | g
fites and databases. . | A

Tolal $1,01451,08351,11151.208

Statistics -

RN

The menu-driven, interactive statistics
module integrated within FOCUS CROSSTABS
offers formal siatistical functions.

TIMESERIES || | CORRELATIONS

o gt g i

Te perform statistical analyses. users
select operations from a main menu

and respond to prompis for the 1 E 1
necessary parameters. Moving from a EXPONENTIAL i ANALYSIS OF [! | DISCRIMINANT |: :
report or graph 1o statistical analysis SMOOTHING | VARIANCE [} | ANALYSIS 3 ;
and back is easy in FOCUS. Data can ! : q i
originate in a FOCUS darabase or in O A P TS | —— ! — [
any external file or database structure ’ :.
FOCUS reads. 5 . - !

i FACTOR |1 | DESCRIPTIVE [
REGRESSIONS 3 ANALYSIS |} STATISTICS }] :
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PROCESS SELECTION SCREEN 1.0.0
For File CUSTOMER

KEYS: F2 Expand ENTER Selecc F3 Quil

Select 1he type ol procedure to generate ’ M‘defy Talk conve{Ts menu selections
into error-free native FOCUS synlax to
build applications for managing
FOCUS database liles.

_A procedure with, all actions deéfaulied
A customized maintenanee procedure

SAVED PROCEDURE SELECTION MENU SCREEN 6.1.0
For File: CUSTOMER
KEYS: F2 Expand F3 Quit ESC [ruse

After saving e procedusns

Execule the saved: procedure
Campile the saved procedure
| Compile the saved procedure, and run it
Edit W saved procedure

‘Quail

All the Jata segmenis in the Tile
Allow mulliple record processing:
For all segmenrs in the file
" After generating the proceduse:

"Save the precedure penerated

INSTRUCTIONS: - [-Move curser to selection with & Sarrow keys . ) ] )
S e, 2-Press ENTER 1o Scheet : : l  Window Painter is an automalic, menu-

3-ESC key 1o QUIT

driven facilily that allows designers to
create and incorporale pop-up and puli-
down windows in their applicalions, withoul
— —— . S coding. These might be used lo present
“Menu Gofizomaty : RIbetid  processing allernatives, lo solicit

: - information, or lo display additionat

Text _iqpur.
Text display instructions.

File names .
" Ficld names
‘File contents
| Return- value di

Select the. window- ty pe:

*Exit-this mead™ " "
~|.Grlg value ~
Retoen value
‘Heading What Do You Want To De?
Deseription
| Show 2 window Update Lhe Customer Database
Unshow a window Update the Line
‘| Display list : Update (ke Fart

Hide list .- Update the Orde What Repart Do You Wani te Run?
-gz’ﬂ" " orn Report Outstanding Orders Listing

Curl}nrr;. . All Qpders (or a Specific Customer

N All Parts [or a Specilic Order

Help window Customer Listing

Line-break -

Mulli-Sclect  (OFD _ Pasts Table Listing
Quit

File MAINMENU Window: REFORT Typs Menu (rert) Fl-Help F2-Menu ROSC38




OCUS offers professional
F application developers a

complete, self-contained
environment for building applications
to create and update files, including
those created by other applications or
products (see SQL Suppori ). FOCUS
combines a high-productivity
language with a versatile daabase
and integrated control Facilities for
rapidly prototyping, testing and

implementing production applications.

Rich Native Language

FOCUS provides the seleciion and
computational capabilities found in
waditional programming languages,
including mathematical functions,
IF...THEN...ELSE logic, substring
manipulation, 1esis on values and
ranges. The syntax supports efficient
database navigation and greatly
simplifies 1he expression of
transaction-processing logic for the
add/change/delete operations required
lo maintain databases. FOCUS
validates and compules database
values. logs transaciions and sends
starus messages to the terminal
during processing.

FOCUS maintenance procedures can
incorporate branching, looping, called
subroutines, and substitution of values
at run time for variable data fields.
Graphically criented editors allow
designers to paint menus. data enlry
screens (and repors in PC/FOCUS).

Application Development Facilities

34039033033 330 132333373333 233F3DTTI WIS II AT F TN 091 19 1 g
}

Application Generators for
Power Users

You can build complete FOCUS
applications for database management
without writing any third generation
code. Informarion Builders provides a
menu-based code generator,
ModifyTalk, thar automatically
produces screens and procedures for
updating FOCUS databases. Working
from menus presented in pop-up and
pull-down windows, you select the
processing functions for a new
application by simply moving 1he
cursor and pressing function keys. In
response, ModifyTalk generates
executable procedures with all
necessary legic and screen forms. as

well as accompanying documemation.

Add Pop-Up or Pull-Down
Windows Quiekly and Easily

The popularity of FOCUS" windowed
report and application generators led
Information Builders to offer a
Window Painter that allows
developers to add window-based front
ends 1o applications withour ¢oding,
With Window Painter it's easy to give
end users pop-up and pull-down
windows for submitting-parameters.
selecting processing options, and
indicating file and field names. Even
end users working on mainframes and
midrange systems can share friendly,
PC-type applications with menu-
driven operation. And the generated
windows can be enhanced easily with
the Screen Painter, if you later wish to

add additional highlighting features — ~

still without resorting to procedural
language coding!

Intelligent Defauits

FOCUS provides intelligent defaults
for almost every formatting or
processing option. Designers can
quickly raverse menus while defining
ihe basic flow of an application,
without thinking about display
formars. Finishing touches can be
added later with a texi editer.

Procedural Controls

FOCUS Dialogue Manager supplies
the process-control facilities that
enable developers to specify process
flows and interactive dialogues.
Developers can incorporate inleractive
prompts into programs lo solicit
values for variable data fields (such as
screening criteria) or pass contrel o
other FOCUS applications or
operating system macros. Additonal
facilities permit reading from and
wriling to sequential files, indexed
table lookups, and other special
processing options.

Editing Tools: Text Editor

FOCUS includes a text editor (TED)
for writing applications and
customizing programs created with
the code generators. Developers who
prefer system text editors can use
those as well. While similar to other
text editors, TED incorporates a
Screen Painer and improves
productiviry by combining screen
design and screen-processing logic in
one facility. It also offers interactive
debugging facilities. Because TED is
identical in all environments, FOCUS
users need only leamn one editor.



Screen Painter

Screen Painter allows designers to
visually lay out headings and dara
fields on screen forms. This speeds
the creative process and eliminates
frusirttions encountered with
conventional facilities that postpone
viewing results unfil screens are
compiled and link edited. FOCUS also
automatically binds screens 10 the
application, saving an additional step.

FOGUS CASE Tools

Rounding out the suite of
application development facilities,
Information Builders offers a
structured Computer-Aided Software
Engineering (CASE) methodology to
guide users in the development of
medium to large scale FOCUS
applications. The FOCUS Application
Creation Tooel (FACT) provides an
icon-driven user interface, as well as
graphics and text editors
supplemented by FOCUS-based
rules that streamline the entire
development process.

FACT auromates the analysis and
design of computer-based systems and
provides complete design-visualiza-
tion facilities including exception
reports to identify missing or incom-
plete elements. FACT also generates
pontable FOCUS code, including {ile
schema descriptions, input and output
screen layouts, procedures and reports,
, all of which will run in any FQCUS

% operating environment.

Ji

Host Language Interface

The Host Language Imerface (HLD)
enables programmers to access and
maintain FOCUS databases from
programs written in C. COBOL,
FORTRAN. Pascal, ADA, Assembler
and other programming languages.

Fla H:h‘.,

CLSTNO :
CLSTNAME

s L

I

i
|

WUM LOQCK

DRI A L T

FlaHelp=—

B ——
Cusioz=t Dalabase Mainesacce i
—_— = |

Cusomer Nomber . y
Name: [
Slreet: :

" Slater —_ }

Zip:

e ’.R b | Inpm Qalv

L 45 Tamareand
SIRTE " [ pigplay Quly

Ecter optiomal b=l . .} epticaal sebcript:

— TR

Customer Numher

Wame:

Streal

Screen Painter is a visually oriented code generator that
automatically produces FOCUS screen definitions in
response lo options taken on menus and enlries made on
the screen. Designers can creale easy-lo-use screens with
color and highlighting, without coding.
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Antomatic Facilities for Beploying
and Contralling FOCUS
Appiications

The Application Control Environment
{ACE) is a centralized facility for
deploying FOCUS applications in
corporate environments. ACE unifies
1he various aspects of the FOCUS
environment — dara descriptions,
dawabases, procedures, documentation,
security, ete, — into the single concept
of an application. ACE manages
applications in a repository which
serves as an active data dictionary,
providing information and interactive
tools for end users, application devel-
opers and database administrators.

The ACE Repository

The ACE Repository acuvely tracks
traditional data dictionary information

about procedures, databases, field
definitions and their imervelation-
ships. Opticnally, procedures and data
descriptions can be stored within the
ACE Repository enabling cenirally
managed pieces of an application to be
delivered on request.

ACE exceeds the scope of traditional
data dictionaries, since the repository
maintains additional control on applic-
ation information including:

» Security access rules: ACE can
selectively restrict user access o
applications and data.

» Logical database views.

» Messages sent to application users.

+ Node-identification information
needed to establish connectivity
with distributed databases.

30U 080ANVGII I3 53335353 3FII I3 IAINIIIIINIIIANTIIIANINIIIIONDIIDASD D Ay
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ACE Toels

ACE makes centrally maintained
information available through
interactive, window-driven facilities.
Through 1hem, users can review and
use information on file, and add
information about new applications —~
all without writing code. The main
menu displays all applications that a
user is authorized 10 run. When the
user selects an application, ACE
transparently sets up the necessary
applicalion environment, runs the
application, and restores the environ-
ment when it is completed.

With ACE menus, users gain
transparent access Lo databases for ad-
hoc queries and reporting — no matter
where the data resides. ACE, thus,
insulates them from (he complexities
of the applications and the operating
environments,

ACE

based tools for establishing
security, managing test and
praduction versions of an

across applications.

hay

application, and resource sharing

fs authorized to run.

F(:'ﬂ' application developers, ACE
provides a full set of window-

Selzet an :nnph-:.
Quit
PAYROLL
: , BUDGET
ACE displays a menu of -
all the applications a user

ACE Applicution Menu
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Many government
branches use FOCUS

for information analysis,
program management,
logistic support and
pracurement processing.
A wide range cf interfaces
to exisling sources of

data and portability of
applications make FOCUS
ideal for organizations with
muiltiple divisions or
depariments.

”The ﬂPPhCattonneeddetermmes fthe database design”

P ——
e i el 3 .




OCUS supports a wide range
F of physical architectures and

conceptual ways of viewing or
modeling data: simple sequential files,
relational tables, networks and shared-
relaticnal structures. With FOCUS ir’s'
also possible to physically or logically
combine these structures within an
application. The absence of a strict
proprielary architeciure teaves
developers free to specify whatever
design best suits the data and their
operational goals.

Balance-Tree Indexing and
Alternate Views

Balance-tree indexing speeds data
retrieval and anline updates of large
databases. To further optimize
retrievals for specialized queries, users
can logically invert FOCUS darabases,
crealing alternate views. An alternate
entry point often significantly speeds
processing without requiring physical
restructuring of the file.

Rehuild Databases Easily

You can casily restructure a FOCUS
database, even after loading the data.
FOCUS includes utilities for adding or
‘ndexing fields, checking file integrity
- and reorganizing it if the integrity is
~wor — all without si1arting over or
vianging the application,

Flexible Database Architecture

.Oﬂ@uaoaaooaoﬂﬂﬂﬂ)‘.ibQOQO80093309000000OQOGDOQQ-"'}OQOGSG'SQO?QQ))"5
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Excellent Prototyping Tools

Versatility, flexibility and fast
definition make FOCUS databases
ideal for protolyping applications.
Developers can select data models
based on the end users’ stated needs,
wilh confidence that the whole design
can be changed easily if the
requirements shift in mid stream.
There is virally unlimited support User View From 'LINEITEMS'

for data types and files of every ;
magnitude. FOCUS prototypes often

prove so satisfactory that they are
upgraded 1o full production status '
withoul conversion — even some that
are slated for development with other
RDBMS products!

Orlglnal View

RS

Distributed Patabkase Support Altarnate views allow users fo

oplimize the ratriaval strategy

FOCUS databases supporn distributed for a specialized query.

access across a variety of communi-
cation networks, FOCUS users can
combine data from multiple files in a
single retrieval and update files on
other machines across a network.
Informarion Builders has an ongoing
project to connect every node where
FOCUS runs through transparent links
to provide distributed access to all of
the data FOCUS controls or accesses.
This does not require mastery of the
communication protocols threugh
which 1he connections are made.

10K 10~ 100~ 1000K
“100K  1.000K '

Number ot Records

As the graph indicates, a
recent poll of FOCUS users
demonsirated that the majorily
of FOCUS databases hold
between 10,000 and
1,000,000 records.,
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Major universilies and
colleges alf over the world
use FOCUS for managing
T information about studenis
R ety R ab T T : and classes, lracking

e [ B alumni and annuat fund-
raising programs and
providing data for managing
investmen! portlolios.
Libraries and museums use
FOCUS lo manage their
collections and io gaiher
information lor the archives.




efore FOCUS can access data,

the files must be described in

the FOCUS Master Dictionary,
which is the repository for information
about files and the characteristics of *
each dara field. In addition 10 standard
information about field names,
lengths, dara formais and display
formats, FOCUS {ile descripiions can
also contain security restrictions, field
aliases, dala-validation criteria {(with
associated error-message text).
predefined relational join operations
and multiline column riles for use in
reports. File descriptions can be
moved freely bewween the various
FOCUS operating environments.

The Tools

File descriptions are writien in the
FOCUS Daa Definition Language.
These simple English statements can
be created automatically with the
FileTalk code generator or entered
using a tex1 editor. For users

Data Definition Language

2032923233905 0000392232020303FIF00233F79923723933230I33729720389720a30272030933%

describing third-pariy relational
databases, FOCUS provides automatic
facilities for crealing them directly
from the SQL Caialog (see SQL
Support). Since descriptions are
maintained separately from the actual
data and application cede. changes 10
field attributes. such as editing rules
for display fields, are visible
immediately — this is particulary
helpful when building prowolypes.

Data Security

Application developers and database
administrators can specify access
rights and secure confidential
information through facilities applied
in the file descriptions. It is possible to
restrict access to files, or to specific
rables, records, fields, or even values
within fields. For example, individuals
can seleclively be denied access to the
Salary field in a Payroll file whenever
the salary value exceeds aspecified

L

amount. Database adminisiralors can
tailor access rights for individuals or
groups of users, granting any of the
following levels of access:

» No access.

» Read-only access.

* Write-only access.

» Full read/write access.

Addiiionally, FOCUS file definitions,
databases and applications can all be
encrypted to make them completely
secure. FOCUS security facilities
complement any operating system
level security facilities already in use.

Resource Protection

Develepers and administrators can o
set limits 10 control the numbers of D
records read or required to fulfill
particular requests. This is useful
for limiting I/O acuivity during the
development and testing of proto-
type applications.

FileTalk

FileTalk automatic code generator allows
users to create file descriptions by ™
selecting options from a series of menus.

Enter a lield
fmaximuom 12

CUST.NAME

mal placey

FILENAME-CUSTOMER.SUFFIN<FOC
SEGNAMEQNESEGTYPES] )
o FIELDNAMECUSTNQ. ALIASLCNOFORMATA 5 FIELDTYPEALS
o FIELDNAME-CUST SAMEALIAS-SNAMEFORMAT-A

-
.

29



BDALBO0CIOGSADDDO

Investment houses and
banks use FOCUS to
analyze performance and
measure profitability of
stocks and other financial
instruments. FOCUS’
ability to read existing
{non-FOCUSY} liles allows
users lo leverage
investments in data and
syslems without repro-
cessing or conversion.
Information Builders' SQL
Interfaces provide lools for
accessing and managing
dala in relational tables
created with IBM's DB2
and SQL/DS, and DEC's
Rdb, as well as tables
created by Britton Lee,
Oracle, Ingres, Sybase
and Teradala.
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OCUS provides complete data
F management faciliies for

building and operating
transaction processing applications.
Barches of update transactions can be.
applied against FOCUS files, as well
as VSAM files and tables created with
other vendors’ products (see also SQL
Support). The transaction processing
facilities permit multiple individuals
to updare a database simulianeously,
while preserving the inegrity of the
data and shielding users from errors
due to record-level conflicis during
update operations.

The high-productivity FOCUS
language and automatic code
generators shorten the process of
developing maintenance applications,
yet the syntax provides the power and
controls associated with traditional
languages. Each maintenance activity
is accomplished with simple English
phrases, from the bulk loading of data
to add/change/deiete operations . . . 10
the logging of transactions.

Tesled maintenance applications can
be compiled and even loaded into main
memory ta minimize processing time.

Convenient Interfaces for
End Users

FOCUS" superb screen support
facilities allow applicarion developers
10 automatically generale menu-driven
applications that present processing
oplions in pop-up or puli-down
windows, and make full use of colors
and other highlighting devices to
emphasize the processing insiructions
and darta validation criteria.

Data Management Facilities
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Simultaneous Updates by
Multiple Users

FOCUS extends its sophisticated data
management capabilities to muliiple
users working on the same or different
machines. FOCUS manages
contention for records at the record
level through change/verify protocol,
rather than conventional record locks.
Before updating a record, FOCUS
confirms 1hat it has not already been
updated by another user — if it has,
then the update must be reapplied
against the changed version. This
maximizes throughput by not locking
out users, while ensuring the integrity
of the data. FOCUS also offers
COMMIT/ROLLBACK capabilities
that permit users 10 declare transaction
boundaries, while processing batches
of transactions, to control when a
particular batch of updates is applied
(COMMIT), or not applied
(ROLLBACK).

Browse and Update Records -
without Programming

The FOCUS database editor, FSCAN,
provides funciions similar to those of
a text editor. This atlows users to
hrowse through FOCUS, databases
making ad-hoc additions, deletes and
changes on-the-fly. They can display
multiple records and fields on a single
screen, greatly facilitating
comparalive reviews of live data,
While offering wide latitude for
making changes quickly at the record
level, FSCAN scrupulously observes
all data-access restrictions applied
through FOCUS or through operating-
system-level security packages.
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Data eniry screens created with
Screen Painter.

View multiple records with the
FOCUS dalabase editor.

To support simulianeous
updates hy multiple users
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FOCUS provides a bridge
foreign sources of data. A
series of read/write interface
allows FOCUS applications
run unchanged against
different database engines -
even on different platforms.




SQL Support

work with relational database

engines, Information Builders®
goal was to make its complete 4GL
available as a snap-on front end for
reading and updating relational tables.
This frees developers from having 1o
write in traditional languages when
developing serious appiications, and
produces applications that will run
unchanged on any platforms with
different database management
Syslems.

I n designing FOCUS products 1o

FOCUS offers many more funciions,
yet end users will find it easier lo learn
than SQL. An organization can adopt
SQL as a standard data-access
language, without forcing its staff 10
master dialects of SQL for each
relational engine. Information Builders
shields users by generating dialect-
specific SQL syntax within intecfaces
for the various relational products,
This allows FOCUS applicattons to
run unchanged on different engines.

Experienced SQL users can also
submit interactive SQL requests
directly through FOCUS. aking
advantage of its relational JOIN
facility and data interfaces to reach
many new sources of data. When
building applications, they can use
FOCUS’ automatic code generators
and integrated screen- and window-

painting facilities to produce friendly, ‘

window-based applications in a
fraction of the time required with
traditional languages. What's more,
FOCUS generates optimized SQL for
each database engine. Specifically,
Information Builders offers :

+ Read/write interfaces that generate
appropriate dialects of SQL for
popular relational database engines
(Britton Lee, DB2, Ingres, Oracle.
Rdb, SQL/3S, Sybase, Teradaia).

» Code generators for automnatically
creating FOCUS data definitions
directly from SQL catalogs and
vice versa.

» Comprehensive application
development facilities, including:
report, graph.and database
management code generators. -

FOCUS Offers improved
Access to Data

Through FOCUS, users have access
1o over thirty sources of daia {see
Universal Access to Dara).
Applications can merge data from
multiple sources, combining relational
and nonrelational data in a single
operation. Thus, IMS files can be
linked with DB2 or SQL/DS rables,
Qracle tables merged with RMS files,
or ASCII and dBASE files combined
on a PC — just to name a few.

Automatic Translation — SQL to
FOCUS and FOCUS to SAL

FQOCUS offers fast automatic
translation of SQL calalogs into
equivalent FOCUS file definitions and
vice versa. The contents of SQL
catalogs can aiso be expanded o
include additional field atributes such

. as: field aliases, field-display options,
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multiline column titles for use in
reports, as well as predefined
relational join operations, and even
data validation criteria with associated
EITOT-Message text.

Fast Development of SQL-Based
Applications

In addition to the automatic facilities
for generating file definitions, SQL
users have FOCUS report, graph and
application generators for building
applications to run against their
relational databases. The Decision
Support Tools and Application
Development sections illusirate the
100ls and explain the benefits of 1heir
use over traditional programming,
FOCUS extends invesunents in
relational technology with the best
tools on the market today plus
imerfaces that generale optimized
SQL for each of the major relational
engines. When it comes time 10
replace a database engine with newer
(or less expensive) technology, just
drop in 2 new interface and run the
FOCUS applications —~ without re-
entering or restructuring the dara,

{' Rea_derité Interfaces

33
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Financlal Rule - _

RULE for recommendation of tax free
municipals

IF Raling lor this bond IS BBB or greater
AND Bond is issued in your state or residence
AND Length of maturily {s favorable

THEN purchase of Municipals is indicated

g . -
" Ghemical Factary Rule .. . -
AULE for turning ofi ¢celt number 403
IF cell acidity » acldity guidelined
OR yield < (optimum yigld*-85)
THEN switch off.cell 403 )
AND initiale maintenance procedures




expert system product offers

facilities for capturing specialists’
knowledge and making their expertise
available throughout the organization.
The tools include:

I nformation Builders' LEVELS5

+ A simple language for describing
knowledge as sets of rules in
Knowledge Bases.

v An Inference Engine that fires the
rules diciated by the specialist in
response to input from the user.

+ Easy-to-use interfaces for retrieving
or applying knowledge.

Organizations can disseminate
knowledge easily to orther locations
and reduce dependence on key
individuals for their particular
expertise.

The LEVELS Tools

The LEVELS3 Production Rule
Language allows developers to
express knowledge in simple English
phrases. Problem-solving logic
consists of a series of I[F... THEN...
ELSE statements. The self-
documenting structure is easily
expanded to incorporate additional
rules andfor conditions. The LEVELS
Inference Engine controls the
sequence in which rules are fired,
while the actual processing remains
transparent to users. LEVELS control
sirategies include backward and
forward chaining, goal outlining and
logical segmentation.

]

Integrated Expert Systems

OIS ITOOGIOOLOSAIITIASTGEAIDITIIASASIONETOAISGIESITAITRIIDIDIDIPIIFIIDIIRPADIIIIODNY YD I N
1

LEVELS is well suited to a wide range
of applicalions. Many of the most
successful are intelligent work aids
ihat support peaple performing
reperitive tasks. such as evaluating
applications, selecting shippers, or
answering questions about products or
corporale policies.

Integration with FOGCUS

As with FOQCUS, Information Builders
offers compatible versions of LEVELS
on muitiple hardware platiorms.
LEVELS is available today as a
standalone product for building and
running expert system shells, and will
be integrated as a consulting facility
within FOCUS. Applications written
in the standalone versions can access
FOCUS files as knowledge bases, as
well as non-FOCUS files. (Refer to the
Technical Sunimary for access options
in each operaling environment.) As
integrated elements within FOCUS,
LEVELS applications can be called
much like subroutines ro apply special
knowledge or expertise in the midst of
a FOCUS application. This oifers
FOCUS application builders a new
iool they can embed in applications 1o
help users analyze situations or qualify
daa. Integration provides LEVELS
users with direct access (via FOCUS
and its many imerfaces) to enormaous
stores of existing data in a wide range
of proprietary files.

To incarporate expart system technology into
the 461 /DBMS data management strategy
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LEVELS Applications

LEVELS knowledge base
systems are ideal for situ-
ations where established rules
and procedures must be
codified and stored.

Decision Management
Loan Portfolio Analysis
Employee Performance
Evaluation
Demographic Forecasts

Diagnostic/Troubleshooting
Equipment Calibration

Help Desk Cperations

Medical Diagnosis

- Maintenance/Scheduling

Production Scheduling

. Education Scheduling
. Project Management

Intelligent Text/
Documentation
Building Regulations
(OSHA Salely Standards
Employee Benefits

Design/Configuration
Manufacturability Studies
Communications Networks
Optimum Assembly Plan

Selection/Classification
Material Selection
Delinquent Account
Identification
Information Classification

Process Monitoring/Control
Machine Control

Inventory Control

Production Monitoring
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dedicated to the success of ils

customers. To this end, the
company strives to maintain the high
quality of FOCUS software as well as
supponing all levels of users with
comprehensive training and service
facilities, Of [BL's 1000 cmployees.
40% provide cuslomer support and
service from its offices in North
America and representatives” branch
offices in 32 coumries overseas.

I nformation Builders, Inc. is

Education

IBI's Professional Services Group
offers comprehensive courses
covering all phases of FOCUS
operation...from reponing and simple
data maintenance through advanced
application development and

FOCUS internals. ..as well as
specialized workshops. such as
PC/FOCUS for 08/2 and FOCUS

on LANs. All are taught by highly
trained and qualified FOCUS
educators and are conducted either at
IBI education centers or a1 cusiomers’
sites. The hands-on approach with
problem sets and exercises assures ihat
students learn practical skiils they can
put to immediate use,

Information Builders’ FOCUS Top
Gun School for High Performancer~
and Top Gun Workshop series provide
a wealth of advanced educational
programs for experienced FOCUS
users. Each year Information Builders
runs ihree 4-day Top Gun schools at
which senior systems developers,
support slaffs and advanced end users
can pick and choose {rom a syllabus
offering classes on over 30 advanced
FOCUS topics. Courses are taught

by Information Builders” most
experienced tcachers. consultanis

and developers, and are augmented
with a computer lab, networking
forums and updates‘on IBI's
product-development plans.

Customer Support
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Special Top Gun Workshops are held
in conjunction with a Top Gun school
or as standalone one- or 1wo-day
programs in cities throughout the U.S.
The Werkshop program is 1argeted for
FOCUS users who require intensive
training in new FOCUS releascs.
LEVELS, FOCUS for VAX, or
FOCUS interface producrs.

Gonsulting

Several hundred experienced DP and
FOCUS professionals in 25 major
cities in North America and 50 cities
overseas provide on-site consultation
services in all phases of project
development. These consultants can
review new application designs for
case of implementation and operaring
efficiency, revise and enlarge existing
FOCUS applications, and provide
comprehensive service from analysis
and design through documentation
and training. By working closely with
clients, they assure the successful
implementation and support of all
applications,

Customer Support Services

Through many levels of supporl
Information Builders provides quality
service from the point of inital client
contact through implementation of
their applications.

Comprehensive technical support is
provided from the time a client
decides 1o evaluate FOCUS: to
introduce users to the software, to get
them launched effeciively and 10
Oversee ongoing maintenance.
Technical support representatives
located in IBI field offices ensure that
all phases of client relationships are
handled professionally and on time.

Local HelpLines and Customer
Service and Suppon complement the
field technical staff with expert

37

lelephone suppon. In the branch
offices HelpLines provide local
lelephone support. backed up by a
corporate Service and Suppon staff of
dedicated FOCUS consuliants who
produce quick answers 10 technical
questions and emporary solutions for
reported problems. Customer Service
Represematives at cach branch office
make periodic visits 10 FOCUS sites.

FOGUS User Group (FUSE}

FOCUS users are supported by an
independent user group, FUSE., [nc..
managed by an Executive Board.
FUSE, Inc. consists of nine Arex
Coordinators and 46 Regional Groups
throughout North America and
overseas. FUSE is a worldwide
computer user group with close 10 a
half million members who network
and share FOCUS tips and
information. Monthly and quarterly
regional meetings and 1he annual
national meeting provide FOCUS
users of all levels with an indepen-
dent forum o communicate 1heir
requiremnents and concerns to
Information Builders.

{BI Publications

The FOCUS FLASH, a monthly
newsletter. keeps clients up to date on
new products. features and
enhancements. The quanerly
magazine, FOCUS NEWS, provides
in-depth reports. technical information
on critical FOCUS issues and articles
illustrating clients” FOCUS
applications. The FOCUS Systems
Jonrnal is published every orher
month and keeps readers informed
abour 1echnical issues as well as
providing an ongoing dialogue
among rcaders,
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These screens represent

just three of the FOCUS
praducts developed at
Information Builders

FOCMAN {top),
FOCAUDIT {middle) and
FOCUS Visian (botfom)

]

10 I ML AL

TR THTETYS RTWTTS BWTATE SUTACPS SNTWTTS ATy SUTeTy

RROHIAE

st oo ke o s

Lialor B bt R i ]
SMTHTPE SASw iy BMTwird

FOCMAN = FCIL) PROLECT WARAGEUCHT ST3TEM

i
;
4
1
t




) 35 3D

Builders has developed application

products to help FOCUS users
with data analysis and application -
development and maintenance. These
products are menu-based for easy use.

I n a number of areas, Informalion

Praject Management System

FOCMAN., the FOCUS Project
Management System, allows you to
define a project, analyze time and
reseurce requirements, perform
critical path analyses, update the
progress of activilies, monitor project
costs, prepare detail and summary
reports, draw precedence network

“diagrams and produce Ganh charts.

Because it’s written in FOCUS,
FOCMAN offers greater flexibility
and opportunity for customization
than other project management
systems.

FOCMAN requires neither data
processing background nor expertise
in project management. It is menu
driven and makes cxiensive use of
function keys for controlling
navigarion and display formais. It is
also equipped with numerous special
features such as support for muhiple
projects and calendars, historical
comparisons, resource scheduling,
progress posling, milestones. “What
If" modeling. hammock activities and
subnetwork breakouts.

FOGUS Products
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Audit Tools

FOCAUDIT is a set of interactive
tocls and faciliries designed by
auditars for auditors. It performs ail
audit functions, including analyzing
fields, sampling and validating data,
testing and convening dates. and
producing statistical summaries and
exception reports. Unlike many
wraditional computer-assisted audit
packages. FOCAUDIT is menu
driven, fully documenied and self-
explanatory. FOCAUDIT requires no
familiarity with programming
languages or cOmpuUIET Syntax.

FOCAUDIT can read any file that
FOCUS can access - an important
consideration when using it to access
clients’ systems,

FOGUS Vision

FOCUS Vision allows organizations
to store full-color, dighized video
images and data in a FOCUS daiabase
on a personal computer. Both textual
and visual data can appear on a single
screen. Polential applications of this
technology include museum or art
gallery inventories, personnel and

rsecurity applications. product

inventory identification systems and
real eslate applications that display
photos of homes.
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FOCUS Utility
Products

infermation Builders offers
add-on utilities and produc-
livity tools designed to
simplifiy data management
tasks, particularly during
proiotyping.

Menu Manager

An interactive facility helps
developers build menu-
based operating shells for
applications.

FOCUS Design Anaiyzer

This utility helps developers -
evaluate alternative data S
- structures: -

Problem Trackmg System

- This application permits .-

HotLine personneior - *.:
Information Center -
consultants to record
reported problems, assign
priorities, and maintain
service logs.

FOCUS Data Dictionary
This application serves as
a central repository for
collecting comments and
descriptions of data -
elements and programs.

COBOL FD Translator
This menu-driven utility
converts COBOL file
definitions into correspond-
ing FOCUS formats.




FOCUS Technical Summary
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General nescription Hewlett Packard Tandem
FOCUS is a Fourth Genieration HP 3000 running MPE XL. GE))?[.IE%unasngnTl;I(gnfr:gglrl,CLX,
Language and Database .. Wan GU ARDI A'N a0
Management System that runs on g )
mainframes, midrange systems FOCUS runs on all Wang VS Microcomputer Systems
and microcomputers. systems. FOCUS offers: _
» Data Interfaces to DMS and PG/FOCUS runs on:
i DMS/TX, MCBA, PACE, and * |IBM PC/XT and ATs and com-
Cumputer Environments SPEED2. - patibles running PC/DOS and
IBM + Integration with Wang OFFICE, MS-DOs. .
FOCUS runs on 370, 30xx, 43xx, WP and WP Plus. : I;?ﬁ-ncogg?gble machines
and 9370 series (or compatible) * Support for Wang System ng .
machines running VM, MVS, or Network (WSN). PC/FOCUS provides:
MVS/XA. FOCUS provides: _ provides.
Implementations of UNIX « Data Interfaces to dBASE I,

* Data Interfaces fo Adabas, dBASE |1l Plus, and dBASE IV;

.Britten Leg, DATACOM/DB, FOCUS runs on the followin e
DB2, IDMS and IDMS/R, IMS,  UNIX-based machines: ] ggfsEexrta;rded Edition; and
'S;Sé“l_'\;‘b?gifeﬁ-z‘ggf‘;“" » AT&T 3B and 6386 WGS series  » Reformatting of data into
Teradalé, TOTAL, and’VSAM. = Apollo (BOMAIN/IX) : comma delimited, DIF, PRN,

- Support for IBM's Software Ap-  ° DEC VAX (ULTRIX) ASCII, and WP formats. _
plication Architecture (SAA). « HCL * Support for over 30 graphic

» Support for SNA and VTAM  + HP 9000 {HP-UX) Hercules and EGA-compatible
communications protocols. « IBM RT (AlX) graphics cards P

» Support for GDDM graphics, » Intel 386-based machines . Import of data from Paradox
ICU and TELLAGRAF presenta-  running XENIX or UNIX V/386  ~ qBASE. Lotus and Reae.
tion-quality graphics, IFPS « Motorala 8000 series ‘ )
Eﬁﬁgﬁ;ggﬂf,‘l‘fggj and SA3 » NCR Tower Local Area Networks Supported

« NIXDORF Targon/31, « Novell Netware
Digital Equipment Corporation . ;Eirﬁ]i;gfggm (Version 2.0A or higher)
FOCUS runs on all DEC VAX, « Prime EXL * Banyan VINES
- MicroVAX, VAXcluster, and . (Version 2.1 or higher)

VAXstation systems under vMg ~ * Pyramid (Osx) , -« 3COM 3 PLUS {(Version 1.2.1 or

and MicroVMS. FOCUS provides: * Sequent Symmetry Series higher)

« Data Interfaces ta Adabas, - * Siemens (SINIX} ) « 1BM PC LAN Program
Britton Lee, DBMS, Ingres, _* Sun {(Sun/OS) b (Version 1.2 or higher)
Oracle, Rab, RMS, Sybase « Ungermann-Bass NET/ONE
and Teradata. FOCUS provides: {XNS ) - any version

» Integration with ALL-IN-1, WPS, Data Interfaces to ASCII
and MAIL. '

C-ISAM, Informix, Ingres
and Sybase files.

= Supports Remote File Sharing
for iransparent, peer-to-peer
connections between UNIX
machines. ’

« Support for DECnet for distrib-
,uted access across networks.

» Support for Regis graphics
and TELLAGRAF.
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Expert System
Environments

+ LEVELS/Mainframe
IBM ar plug compatible
machines running MVS/XA or
VM/CMS Release 3. Optional
readfwrite interfaces provide
direct access to FOCUS, DB2,
SQL/DS and VSAM.

« LEVELS/VAX
DEC VAX running VMS 4.5 or
higher. Optional read/write
interfaces provide direct access
lo FOCUS, Rdb, RS1 and RMS
through Common Data
Dictionary.

« LEVELS/PC
IBM PC/XT, AT, PS/2 and
compatibles. Includes direct
read/write access to dBASE I
and Il and ASCII files.

« LEVEL5/Macintosh
Macintosh Plus, SE and 1l with
System Release 4.2 or higher,
Finder 6.0 and Mullifinder 1.0,
Includes HyperCard Interface
and scripts and read/write
access to text files.
Knowledge base objects can be
sourced from Excel spread-
sheets (saved as lext files).

4GL Capabilities

» Automated application develop-
ment'and maintenance.

« Graphically oriented screen-
design tools.

= Screen-based application
definitions and maintenance.

* Automatic code generation.

« Interactive reporf, graph,
statistics and spreadsheet
facilities.

Screen-based query and

reporting 1o0ls.

Intelligent defaults.

Compiled language.

+ Preloading of execuiable
procedures.

* Interactive error-handling tools.

» Debugginrg tools.

» Direct access to run-time
libraries.

» Direct access to operating
system.

« Screen- and window-painting
facilities.

« (Cnline and batch processing .

Query Languages
Supported

« FOCUS
« Natural Language
« Automatic queries generated
by TableTalk
« Native FOCUS syntax
« SQL
- Native SQL queries
» SQL commands embedded in
- FOCUS requesls ~
* Host Language Interfaces to
ADA, Assembler, Basic,

C, COBOL, FORTRAN, Pascal,

and PLA.

Data Models Supported

+ Relational tables

« Sequential files

« Shared-relational (hierarchical)
files

= Networks

» Hybrid structures
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Data Types Supported

* Alpha numeric

* Binary integer

» Single-precision floating point
» Double-precision floating point
* Packed decimal

+ Zoned decimal

= Date formats

Special Features and
Facilities

* Connectivity between copies of
FOCUS on different machines.

+ Poriability across hardware
boundaries.

+ Access to data in over-30 types
of existing file and database
structures,

* Inner and outer JOINs between
FOCUS and non-FOGUS files.

= Integrated expert systemn
product {LEVELS).

Dictionary and Library

Facilities

+ Data dictionary

* Application dictionary

+ User-written subroutine library

* User-defined lexicon for English
language queries

* User-defined syntax

FOCUS

is included on
the GSA schedule
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The foundérs of Information Builders, Inc., who wrole FOCUS and originaled Fourth Generation Language fechnology,
incorporated the company in 1875, Today, based on sales and enroliments in FOCUS education courses, it's estimaled
that there are more than 500,000 FOCUS users worldwide.
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Sales and
Consulting Otfices

Consulting Offices

Subsidiaries

Representatives

Toll-Free Numbers

Information Builders, Inc.

Worldwide Corporate Headquarters 1250 Broadway, New York, NY 10001-3782 (2]12) 73064433
European Headquarters Station House, Harrow Rd,, Wembley, Middlesex-HA9 6DE, England 44-81-9002255

Adanta, GA(4041) 3959913

Boston, MA {G17) 272-860G0

Chicago, IL-{708) 971-6700

Cincinnati, OH (513) 771-8181

Cleveland, OH Saics: (216) 328-2025
Consulting: (313) 641-8820

Dallas, TX (214) 490-1300

Denver, CO (303) 7704440

Detroit, M1 (313) 641-8820

Federal Systems, DC (703) 525-5886

Houston, TX (713) 952-1800

Los Angeles, CA (310) 615-0735

Baltimore, MD (301) 668-8332
Charlotte, NC (704) 54838307
Hartford, CT {203) 5631635
Kansas City, MO (816) 221-2245
Milwaukee, WT {414) 347-7819

Australia FOCUS Technologies Piv. Lid.
Victaria §1-3-525208Y9, Adelaide 61-8-2370536
Canberra 61-6-2435186, Perth 61-9-3242040
Sydlney 61-2-2625033

Belgium Inlormation Builders Belgium 5.A.
Brussels 32-2-7359060

Canada InfoBuild Inc.

Montreal (514) 861-7012
Toranto (+16) 36+2760
Vincouver (604) 6852499

France Informaiion Builders France S.A.
Paris 33-14-6200242

Germany Information Builders (Deutschland)
GmbH, Dusscldorf 49-21-1593297

Argentina Ditra §.A,, Bucnos Aires 54-1-235206

Austria FOCUS Software Consult
Vienna 43-1-211363851

Brazil SCI, Sao Paulo 35-11-2800099

Cameroon SIS, Douala Deido 237222249

Chile CIISA, Saniiago 56-2-2047677

Colombia XOFT $.A., Bogota 57-1-2228804

Costa Rica Datdec, 5.4, San Jose 506-337133

Denmark Cvbernetics International APS
Copenhagen 4335-377122

Ecuador §.A.E., Guavaquil 593-+326555

Egypt Standardata, Caire 20-2-670039

Finland Inforan Oy, Helsinki 358-0-34357-+4

Guatemala IDS, Gualemala 302.2-313331

Hong Kong Compuier Power HK
Hong Kong 832-5-254567

Hungary Szamalk-Daman
Budapest 36-1-1669381

India NIUT, New Dethi 91-1 1-6847541

Indonesia Sumber Daya Informarika
Jakaria 62-21-596701

Israel Advanced Technology Lid.

Tel Aviv 972-3-5483555

Italy Sofliware Technology _
Milan 39-2-66582255, Venice 39-H1-3316444
Rome 39-6-8542641

= FOCUS and EDA/S5QL (800) 3691636

Sales and Informalion

Mewropolitzn, NY Sales: (212) 736-7928
Consulting: (212) 736-1433, ext. 4433

» Minneapolis, MN (612) 4343212

Orlando, FL {(407) 632-1311

Philadelphia, PA Sales: (215) 940-0790
Consuliing: (609) 773-0677

St. Louis, MQ {314) 437500

San Jose, CA (408) 453-7600

Seattle, WA (206) 6236194

Washington, DC Sales: (703) 276-9006
Consulling: (703) 247-35365

New Jersey (201) -187-6767
Piusburgh, PA {412) 571-5805
Sacramento, CA (916) 973-951)
Whilte Plains, NY (911) 638-6063

Munich 49.89.3561220
Stutigare 49-711-6229240

Netherlands Information Builders (Netherlands) BV,
Amsterdam 31-20-6475131

Spain Informaton Builders Iherica S.A.
AMadrid 3+1-5550018
Barcelona 34+-3-3011533

Switzerland Informauon Builders Swiwizerland AG
Zurich 41-1.9182838

United Kingdom Informaton Builders (UK) Lid.
London 44-81-9036111
Warrington 44925820111

Japan K.K Ashisuto, Osaka 8§1-G-3747113
Tokyo §1-33-4370654

Korea Jigu Assist, Seoul 82-2-2373660

Mexico Produciividad Funcional
Mexico Ciy 52-3-2725737

Norway Datus A/S, Savanger 474632255
Oslo 47-2-208170, Bergen 17-3-137074

Panama ADR, System Integrators
Paiiilla 507-639333

Paraguay DIGIPAR, Asuncion 595-21-204543

Peru Infogest S.A., Lima 51-1:-339264

Singapore C.P. Systems Pre. Lud
Singapore 65-2252922

Sweden Cybernetics International AB
Stockholm 46-8-7530125

Taiwan Galaxy Sofuvare Services
Taipei 886-2-5079778

Thatland C.P. Systems Pie. Lid!
Bangkok 66-2-2310016

Uruguay ASI, Montevideo 5958-2-952095

Veneczuela Beke Sanios Software
Caracas 58-2-729971

Yugoslavia Izobrazevalni Center Della
Nova Gorica 38.63-23812

LEVELS (800} 1411303
Sales Only



Due to the nature of the
material, this publication
refers to numerous hardware
and software products by
their tradenames. In most, if
not all, cases these
designations are claimed as
trademarks or registered
trademarks by their
respective companies.

EQL, FOCUS Vision and LEVELS are
J{rademarks of Informaltion Builders, [nc.
TableTalk. FOCCALC, PC/FOCUS and
PC/FOCUS-MultiUser are registered
{rademarks of information Builders, Inc.

Copyright @ 1889. Information Builders, Inc,
ON7500910.0888




Information Builders, Inc.
1250 Broadway, New York, NY 10001 (212) 736-4433



