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Since the dawn of time,
human ingenuity has
striven to use available

The windmill is one of V% But the first undoubted
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CAP GEMINI SOGETI is a group of some thirty DP service companies
primarily engaged in professional services: consulting on the use of DP resources,
implementation of software enabling government and corporate users to employ
these resources, design and implementation of complex DP systems, development
and marketing of software packages, assistance to computer operations, training,
consulting in office automation and corporate organization.

Active throughout Europe, the United States and Africa, CAP GEMINI SOGET!I
is one of the world’s foremost DP service firms.

Summary of CAP GEMINI SOGETI

consolidated results US §, in millions 1978 | 1979 [ 1980 | 1981 | 1982
CONSOLIDATED REVENUES 55.0| 67.6| 86.2|122.2| 152.6
Gross CASH FLOW 64| 9.7| 123| 15.6| 20.0
NET INCOME after taxes 22| 33| 43| 64 7.7
SHARE HOLDERS’EQUITY 88| 9.7| 12.2| 15.0| 21.5
TOTAL OF BALANCE SHEET 349| 437| 51.7| 74.2| 95.7
TOTAL NUMBER OF EMPLOYEES

as at 31 December 2317 | 2725 | 3104 | 3577 | 3995
NUMBER OF PROFESSIONAL STAFF 2003 | 2332 | 2638 | 3003 | 3345

CAP GEMINI SOGETI

Société Anonyme au capital de 44.200.000 F
RCS : Grenoble B 067 502 575
Siege Social, 6, boulevard Jean Pain
38005 GRENOBLE (FRANCE)
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LETTER FROM
THE EXECUTIVE CHAIRMAN

There are some years which, although relatively unpromi-
sing or even somewhat somber to start off with, end up by
affording as much satisfaction or as many happy surprises as
any other.

The greatest satisfaction of 1982 was in having finally
achieved our projected results, which had assumed difficult
proportions very soon after they had been targeted. Revenues
went slightly over the billion-franc mark - representing an
increase of nearly 25% over the preceding year* — while net
balance-sheet earnings stood at a bit above 5%.

Cooperative ties established with two of our major French
counterparts and competitors were another source of satisfac-
tion: first STERIA, which joined forces with us in Vidéogra-
phie Systémes, whose American subsidiary VSA is marketing
French videotex products and software in the United States;
next, SESA (following CAP GEMINI SOGETI’s acquisition
of a 35% shareholding in that company), with whom we
specifically plan to develop and export Electronic Directory
systems.

And added to the roster of satisfying events was the sight of
over a thousand of the Group’s customers and friends who
joined us one magnificent evening last June to celebrate
SOGETT’s fifteenth birthday, and CAP’s twentieth.

The happy surprise was the entry of a new partner into
CAP GEMINI SOGETTI'’s capital structure. CGIP (Compa-
gnie Générale d’Industrie et de Participations) is at once a
Eowerfu] industrial group (1982 revenues in excess of FF 10

illion, with a workforce of 25,000) and an investment
company holding a large portfolio of interests in Europe and
the USA: an associate whose resources and ambitions harmo-
nize so well with our own that it isn’t really necessary to point
out that our alliance was the outcome of a case of love at first
sight, insofar as the managers of both groups were concerned. |
We extend our thanks to those who agreed to divest them-
selves of their investments, acquired from CISI in October
1979, in order to smooth the way for CGIP’s entry. There are
still bankers aware that their highest function is to help their
corporate customers clear the hurdles standing in the way of
their growth. And this is precisely what was done by the
managers, former and present, of Crédit Lyonnais and Lyon-
naise de Banque: they may rest assured that our long-standing
friendship emerged strengthened from the episode.

A regular reader will note that CAP GEMINI SOGETI is
publishing its Annual Report for the eighth consecutive year,
and might be inquisitive enough to compare 1982’s key figures
with those issued for 1975 in the first Annual Report for the
Group as it evolved from the merger of CAP, GEMINI and
little SOGETI. This reader will observe that, in seven years,
the CAP GEMINI SOGETI Group has multiplied :

— its workforce by a factor of 2 Annual average: + 10%

— its revenues by a factor of 4.5 Annual average: + 24%

— its net balance-sheet earnings Annual average: + 30%
by a factor of 6.5

In view of an average inflation rate of 8% (calculated over
this period on the basis of annual revenues in each country
where the Group was active), the total increase in revenues
represents an annual growth in volume of 15%, about two-
thirds of which obtained by increases in workforce numbers
(hiring and acquisitions) and one-third by increased productivi-
ty (training, changes in the job qualification pyramid, more
systematic use of methodological tools, fabrication of increa-
singly-sophisticated systems, etc.).

If projected at their present levels over the next seven
years, these growth rates would lead CAP GEMINI SOGETI
to issue a 1989 Annual Report announcing:

— a year’s-end workforce of 8,000
— revenues approaching FF § billion
— net balance-sheet earnings exceeding FF 300 million




Curiously enough, these figures are quite close to those
obtained by a two-year extension of CAP GEMINI SOGETTI’s
latest version of its “Five Year Plan”, which covers the 1983-
1987 period (but which, of course, was not constructed by
means of a simple extrapolation of the preceding period’s
results).

Does this mean that everything will proceed at the same
pace during the upcoming seven years as during the past? At
the same pace, perhaps; but certainly not under the same
conditions, for the CAP GEMINI SOGETI Group exercises a
profession in which nothing can be taken for granted:

® cvery business in the world — and ours, whose health is so
dependent on that of its customers, is no exception — has been
smitten with doubt since the rug was pulled from under the
credos which have guided us since the beginning of the *70s:
the belief in continuous, quasi-automatic growth has given
place to uncertainty, the drive to invest is no longer what it
was, cash flow has been throttled;

o if — viewed from the outside — the DP industry seems to be
an island of prosperity in a threatening sea, it is nonetheless
shaken by unbelievable earthquakes which, from week to
week, topple its structures, shift its centers of gravity, disrupt
its lines of force: irrepressible eruptions of technological
innovation, each making its predecessors obsolete; invention
of new marketing and distribution schemes; alliances which
seemed out of the question only yesterday and which trans-
form the landscape to such a degree as to make it unrecogniza-
ble to anyone who imprudently absents himself for a year or
two;

® “software services” — the market slot occupied by CAP
GEMINI SOGETI - are the most intangible, the most abstract
and the least familiar products in the DP field. It still comes as
a surprise to many that a bit of grey matter has to be added to
those little electronic marvels that seem to be able to do just
about everything themselves. Again and again, to sell its
services, the information engineering company has to justify
not only their prices, but their usefulness as well. “Selling
services? It’s like riding a tiger”, the CEO of a company in this
sector has remarked, and tellingly. And it would be useless to
deny that this feeling of uncertainty is fueled by the increasin-
gly-unmasked competition being waged against DP service
firms — with varying degrees of success — by computer and
component manufacturers.

Reasons for uncertainty, then; but also reasons to act, to
seize the initiative. Firstly, because a certain sense of insecurity
is actually a necessity to business: it forces managers to be
inventive and efficient; it counters the risk of entanglement in
frozen internal structures; it leads people to trust their instincts
as much as their analyses, and keeps them from burying action
under a mountain of preparations; it upraises those who get in
there and fight to win contracts. Secondly, because — in spite of
what everyone had predicted — CAP GEMINI SOGETI has
managed to safeguard its independence, its cohesiveness, its
ethical standards, and these additional weapons afford certain
advantages to the Group. And lastly, because there is so-
mething fabulous about this market’s foreseeable growth rate.
Speaking of the “software services and program products”
sector alone, the consensus is that the market’s global volume,
estimated at $14.5 billion (service companies + computer
manufacturers) for the USA/Western Europe/Japan complex
in 1981, will be about $30 billion in constant dollars by 1986,
for a growth in volume exceeding 15% annually! The CAP
GEMINI SOGETI Group — present in all of these countries
except Japan — holds only a tiny share of this overall market
today (1% of the total, even though this proportion is 7% for
France, and 10% if computer manufacturers are left out of the
picture), and even the Iar%est American service companies
individually hold extremely small percentages*’ And, as

everyone knows, the possession of a small share in a strong
growth market is normally a handsome opportunity for
development. It is true, of course, that activity on a buoyant
market is not itself a guarantee of success, and there are some
well-known companies whose DP misadventures have cost
their shareholders — or the taxpayer — dearly. But if mere
activity on a growth market is no assurance of prosperity, it is
also not forbidden to take advantage of this presence to
consolidate an existing taste for enterprise.

So will there be 8,000 of us seven years from now? I simply
don’t know and — considering the fact that such growth could
put us at the level, in 1989, of our main American competitors
today — I wonder whether we shouldn’t aim for an even higher
growth rate, work to create even larger amalgamations? But is
this really the most important thing? I don’t think so: for CAP
GEMINI SOGETI, the important thing is to keep its soul, to
hang on to its past sources of strength, to resist the temptation
of high-flying digressions, to foster its ambition to perform
high-quality work for its customers and to provide its em-
ployees with rewarding careers in one of the most exciting
occupations that today’s world has to offer. If this is done, the
rest — that is, size, profitability, expansion — might then surely
bestow itself upon the Group as a surplus benefit, as a matter
of course.

Serge KAMPF
Grenoble, 9 April 1983

* A sign of the times: in this English-language version of the Annual Report,
with accounts stated in dollars, prevailing exchange rates reduce this growih to
7% in a comparison of 1982 revenues (8153 million, with the dollar at FF 6.73)
to the 1981 figure (8143 million, but with the dollar at FF 5.75) !

**Computer Services Corporation (CSC), the world’s largest DP service
company, had 1981 revenues of about $600 million, an estimated half of which

Bv%v derived from software services. CSC's share of the world market was thus




CAP GEMINI SOGETI:
SCOPE OFACTIVITY AND GENERAL ORGANIZATION

SCOPE OF ACTIVITY

Major features of the information engineering services offered
by CAP GEMINI SOGETI include:
® consulting on the selection and use of data processing
resources (master plans, feasibility studies, systems analyses,
guidance in the use of advanced techniques, etc.), together with
associated training and recruiting services,
® design and implementation of software for user requirements
(management, scientific, industrial applications, etc.) or for compu-
ter operation (basic software),
® systems engineering, i.e., prime contracting for systems of
every type and dimension, whether as “industrial architect”
tasked with system design and supervision of its implementation,
or as “coordinating prime contractor” responsible for turnkey
delivery of a complete system.

Besides these services, which represent the bulk of its
activity, the Group deveiops and markets program products,
videographic systems and software engineering workshops.

It should also be noted that Groupe BOSSARD S.A. (in which
CAP GEMINI SOGETI holds a 49% interest) carries out consulting
(organization, human relations and communication), marketing
and advertising services.

The Executive Committee
of CAP GEMINI SOGETI
consists of 10 members:

- Jean-Paul FIGER

- Michel JALABERT

-Jos¢ BOURBOULON

- Jean-Frangois DUBOURG
- Serge KAMPF

- Chnister UGANDER

- Daniel SETBON

- Jean-Baptiste RENONDIN
- Alain LEMAIRE

- Michel BERTY
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OVERALL STRUCTURE

CAP GEMINI SOGET/I’'s overall structure is a conventional
one: an executive staff and operational groups. This organization,
meeting a straightforward concern for efficiency, has been ins-
pired by four guiding principles:
® ensure substantial operational decentralization by means of
highly autonomous “branches”. The branch is the Group's basic
operational unit. It is at once sufficiently small (an average of 40
employees) to enable the branch manager to -be personally
acquainted with each of his customers and each of his subordi-
nates, and sufficiently large to let him assume responsibility for his
resources and his results. Branches are brought together to form
divisions or regions; these in turn are grouped into companies;
® maintain overall cohesion and ensure the Group's efficiency
through a shared technical, commercial and financial policy, taking
care that its structures are continuously adapted to this policy and
to the prevailing situation, and staffing the Group’s holding
companies with small executive teams, thoroughly familiar with
operational realities;
® ensure matching of the Group’s services and products to

market demand, by analyzing information on market trends and by
sefting up structures capable of meeting new customer require-
ments, as well as through substantial R&D investment in all areas
which promise to encourage the short and medium-term growth of
computer service activities:
® prepare for CAP GEMINI SOGETI's development on the major
international markets, both through reinforcement of its European
and North American presence in the form of wholly-owned
subsidiaries and through direct exports and the systematic
establishment of cooperative ties with a number of countries.
Overall coordination is provided by two steering bodies:
® the Executive Committee, which brings together the Group's
leading executives under the chairmanship of Serge Kampf,
Executive Chairman of CAP GEMINI SOGET| S.A., at bimonthly
intervals to prepare decisions of major importance to the Group
and lay down its broad strategic guidelines.
® the General Management Committee, made up of the Mana-
gers of major operational units, which advises on general guide-
lines and on technical or commercial matters involving the Group
as a whole. As a rule, the General Management Committee meets
three times yearly.

CAP GEMINI SOGETI GROUP
ORGANIZATIONAL CHART, as of April 1, 1983

CAP GEMIM SOGETI S.A.

Philippe DREYFUS
Vice Chaimman

Serge KAMPF
Executive Chairman

Jean B. RENONDIN
Vice Chairman

LG oi:TBON
Financial Director

Michel JALABERT
Vice President,
Corporate Development

~Christer UGANDER
President,
Eurape Group

>
Bemard LORIMY
Vice President
Technological Development

LY

Michel BERTY
Prasident,
USA Group

The organization and activity of each of the four operational Groups (FRANCE, EUROPE, USA, DEVELOPMENT)

is presented more fully in pages 46 to 55




In ancient times, the
tin word "genius" desi-
gnated the divine spirit
who presided over each
mortal's birth or, in a
broader sense, superna-

1 tural beings endowed

with magical powers.
The term later came to
be applied to a person’s
natural aptitude, his in-
nate penchant for some
human endeavour; and,
finally, through a deriva-
tive “ingenium"”, to crea-
tive ability itself.

In times when
the applied arts
and crafts were essen-
tially based on
experience (as well as
on esoteric tradition),
builders, who carried out
both the design and ac-
tual construction of their
works, were universally
imagined to possess

near-supematural po-
wers, Hence the exten-
sion of the word “ge-
nius” to encompass
their activity: the embo-
diment of ingenium was
the engineer; his craft,
engineering.

A distinction was very
quickly made between
two types of activity
meeting quile different
needs: civil works
(housing, palaces,
administrative buildings,
churches) and military
works (fortifications,
shelters, defensive
works, temporary
bridges, garrisons and
related facilities, iraining
grounds). Design, rules,
methods and details of
construction for the

former group were
designated " civil
engineering”, while all
aspects of the latter
category fell under
“military engineering”
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The many forms of engineering - military, civil,
marine and chemical - came gradually into being with the
development of science and technology, bringing solu-
tions to increasingly complex problems as they moved
beyond the grasp of the ordinary craftsman. Following
the same pattern, the extraordinary development of data
processing technology and the countless applications that
it makes possible have led to the advent of “INFORMA-
TION ENGINEERING”, We might define this as the
complex of expertise, methods and end products of the engineers
and technicians responsible for the successive steps in the
development of fnjgrman'on systems.

In this Report, our aim is to delve into the wealth of
meaning underlying the broad theme of “information
engineering”, in order to describe as clearly as possible the
job performed by CAP GEMINI SOGETL

Suppliers to the DP industry are customarily categori-
zed into two main groups: hardware manufacturers and
service companies. The services provided by the latter
may also be divided into two major categories: “machine-
based” services and “software” services. There is a very
clear distinction between these two types of service: in the
first, the resource provided is a “slice” of computer power
(assuming many forms: rental of a computer room,
access via terminal to a computer network, production of
accounting documents such as paysheets, etc.); in the
second, the commodity is a product of creative intelli-
gence (also in many forms: consulting in the selection of
hardware, program development, systems design, etc.).

In real life, however, things are not so clear-cut:
machine-based services sometimes include a “software”
component, and vice-versa. Examples might include, on
the one hand, a machine service company which pro-
duces billing on its own computers, using internally-
developed programs; on the other, a software service firm
which delivers a turnkey system of its own design,
controlled by software which it has fabricated and
integrated into host hardware before delivery.

“Information engineering” would thus seem to be a
faithful definition of the activity of a service firm such as
CAP GEMINI SOGET], particularly in light of this
activity’s probable future growth and development.

The increasing importance of “software” services is
evident at three levels:
® at the individual or “personal” level where, with the
advent of the microcomputer and the multifunction
terminal, data processing is penetrating both the cor-
porate and personal environments at an ever-accelerating
rate;
® at the level of business and government, which possess
a massive inventory of applications to be maintained,
while new generations of applications made possible by
technological advances are waiting to be developed;
® at the [evel of society as a whole, as DP is slated to take
charge of the storage, transmission, duplication and
distribution of mass information, extending beyond mere
“data” to encompass text, sound and image.

It is simply impossible to imagine the volume of
systems and software which will have to be designed,
developed and installed, and the resulting volume of new
methods and approaches that will have to be assimilated
and applied. Obviously, this situation faces society - and
computer engineering firms, specifically - with quantita-
tive problems expressable in terms of “workload”. But it
also raises other, even more complex questions. Two
very typical examples:
® design and use of large electronic information systems,
whose diversity requires both the ability to devise novel
solutions and mastery over many brand-new techniques;
® dissemination of microprocessor software in packages
produced by the tens of thousands, a procedure which
presupposes the existence of heretofore-unknown
methods for software development, marketing, mainte-
nance and copyright protection.

The variety, complexity and volume of software
services necessitated by this explosion in the development
of applications explains the very rapid growth of the
information engineering industry: worldwide sales by
information engineering companies totalled $ 10.2 billion
in 1981, and should show an average annual growth rate -
in constant dollars - of something like 15% over the next
five years (source: Pierre Audoin Conseil).



INFORMATION ENGINEERING: ART,
METHODS AND WORKS

“Information engineering” at once designates the art
of employing DP hardware and associated equipment,
the complement of methods and tools required to
execute DP “works”, and the works themselves, ge-
nerally termed “systems”.

First and foremost, information engineering is an art,
that is - in contrast to science conceived as pure,
application-independent knowledge - an expression of
human activity directed toward a concrete goal: the
design and implementation of DP system:s.

As with all other arts, information engineering calls
upon intelligence to perceive and comprehend situations,
upon creative power to conceive solutions, and upon
knowhow to hammer them into concrete shape. These
qualities find fertile soil for growth in service companies
(or information engineering firms), thanks to their preva-
lent will to excel, the variety of situations encountered
and problems to be solved, and the high degree of
communication between professionals.

Information engineering is also made up of an inven-
tory of methods and tools which implementors use for
fabrication of their DP products.

Specific to each phase of product fabrication, these
methods and tools include:
® at the design level: methods for system or application
specification, analysis and design, for performance mea-
surement and comparison in hardware selection, etc.;
® at the implementation level: languages, compilers,
interpreters, automatic program generators, syntax ana-
lyzers, text editors, program checking aids;
® throughout the design and fabrication cycle: project
management and control methods;
® in the startup phase: test and acceptance tools such as
static and dynamic analyzers, test data generators, etc.

Finally, the concept of information engineering also
embraces the works themselves, that is, the data proces-
sing systems designed and implemented by service firm
professionals.

The following section of this Report will take a look
at these works, which vary greatly in nature, structure,
scope and complexity.

The most important nal to adapt to the diver-
traits of professionals in sity of technical and psy-
an information engi- chological situations en-
neenng company: countered in his dea-

1 ¢ intellectual curiosity, lings with customers,

sparking the acquisition @ discipline and rea-

of knowledge in an evol- lism, both necessary for
ving occupation applied the achievement of relia-
to a wide range of disci-  ble products which
plines, exactly match stipulated
® perseverance inthe requirements,

mastery of a vocation ® and- whynot? -a
through a continuing certain esthetic sensitivi-
learning process, ty: after all, a well-desi-
® creative capability, gned program has a
made up of inspiration,  beauty all its own!
intuition and a flair for

discovery, leading to the

invention of new

concepts and the ex-

ploration of new solu-

tions,

o intellectual flexibility,

enabling the professio-

TE igkts baing moas=
LT oo i figlis bty o

Chemical Englneering chemical manulfacturing
Chemical process: research, lab

engineering coversthe  and pilot shop

field of knowledge experimentation, and

required for the finally, plant

development of any new construction,

Marine Engineering
Seaand wind are )
elusive elements which, §
if they are to be
harnessed for
navigation, require skills
extending far beyond
technical knowlegde
alone. The art and
technology required for
shipbuilding form what
we know as “marine
engineering”.
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INFORMATION ENGINEERING: THREE
ACTIVITIES

Information engineering basically consists of three
main service types: consulting, software implementation
and systems engineering.

Consulting

The massive proliferation of DP resources is leadin
users - who obviously wish to get the best deal out of all
the options available - to make increasingly complex
choices. As a result, the user’s first need is for advice in
the drafting of master plans, performance of feasibility
studies, drawing up of specifications, selection of equip-
ment and methodologies, definition of DP security
procedures, application of technically-sophisticated pro-
cedures, etc.

In ancient Greece, pro-  poiesls: the intimate link
duction was designated  between producer and
by three interrelated product.
terms: Why shouldn't informa-
sophon: art, skill under  tion engineering profes-
human mastery and go-  sionals also strive to at-
verned by wisdom. tain this poiesls?
techné: the maleiial ex-
pression of skill,

Software implementation

This involves the most cost-effective design and
implementation of high-performance, reliable and easily-
updated software, whether basic or application-oriented.

Software professionals have to confront a substantial
growth in their activity: on the one hand, they have to
keep alive -i.e., maintain and update - existing applica-
tions running on the installed computer pool, which has
doubled in value during the past five years; on the other,
they must design and fabricate the software for new
systems.

In order to meet this hefty demand, the large service
companies have developed a wide range of methods and
aids, sometimes integrated into a “software engineering
workshop” of the MULTIPRO type (described page 40).

Systems engineering

Like the architectures developed for the implementa-
tion of large systems, where virtually every component
must be planned, calculated and measured, systems
engineering meets two fundamental demands:
® design of DP “works”, i.e., definition of project
architecture from overall organization to the detailed
features of individual components and their interrela-
tionships,
® full control over fabrication methods to yield products
matching the customer’s expressed needs within set
deadlines and budgets.

The volume of systems engineering services is also
growing at a rapid cKp: quantitatively, as a result of the
number of developments made possible by the new
technologies described in pages 14 to 23 of this Report;
and qualitatively, due to system complexity, itself a
consequence of the potential offered by new equipment
and the need to assemble hardware into heterogeneous
entities meeting economic or performance targets.

We have given a brief definition of information
engineering and situated its important role in the
gigantic task of creation and implementation of
new products, and maintenance of existing ones.
But how, and under what conditions?

Answers to these questions will be attempted in
the following sections, whose purpose is:
® to define and describe computer engineering
works,
® to summarize the major trends in technological
change, and their effects on information engi-
neering,
® to describe the life of a DP system, from incep-
tion to maturity,
® to specify the functions and responsibilities of the
main agents in execution of the work: owner, prime
contractor and supplier,
® and to introduce the activities of information
engineering companies.



An earth observation
satellite: SPOT

Space applications
embrace three major
fields: telecommunica-
tions, location and res-
cue, and earth observa-
tion.

The SPOT earth ob-
servation satellite, desi-
gned by the French Na-
tional Space Research
Center, is being built in
association with Belgian
and Swedish pariners. It
includes the observation
satellite itself and a
network of data-recei-
ving earth stations.

Some major possibi-
lities offered by SPOT:
e studies on land use
and environmental
change,
e gvaluation of renewa-
ble natural resources
(arable land, forests,
etc.),
o exploration of mineral
resources,
e carlography.

Data &
Processing

systems

INFORMATION ENGINEERING

A system may be defi
ned as "an ensemble of
components in dynamic
interaction and organi-
zed with reference to a

5
"

' (Joelie Rosnay) .

",

This SPOT simula-
tion photograph illus-
trates the future sys-
tem’s performance in
large city observation.
Shown here: western
Paris,

{ Main arteries are ea- going to have to
sily distinguished thanks conceive of objects as
to the excellent contrast systems.
created by building sha- (Edgar Morin)

We have always treated
systems like objects;
now, however, we are

The first satellite will
be launched in 1984,
and will permit observa-
tion in three color bands
of the visible spectrum,
with a surface resolution
on the order of 20 me-
ters (see photo oppo-
site) while yielding
black-and-white images
with a 10-meter resolu-
tion.

The CAP GEMINI
SOGETI Group, which is
involved in the develop-
ment of many software
products for SPOT, is
also the engineer for the
mission center, which
decides upon satellite
imaging operations to
best meet user needs, in
light of constraints impo-
sed by orbital path, ener-
gy consumption, recei-
ving-station visibility,
weather condilions, etc.

dows. Also evident is the =
difference between the
built-up environment of
Paris and Boulogne and
the single-family dwel-
lings of Meudon, in yel-
low (tile roofs) and red
(lawns and gardens).
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Like civil engineering firms, information enginecring
companies execute “works”: data processing systems, ever
growing in quantity, variety and complexity.

While scientific and technical research (summarized in
the inset, opposite) have set the stage for the emergence of
systems and the “systemic” approach, the existence of the
computer, a tool superbly adapted to systems
implementation, has permitted their extraordinary
growth in the majority of human activities: control and
monitoring of large industrial complexes, operation of
gigantic administrative organizations, comprehension
(still only partial, it must be added) of the workings of the
human mind, design of yet more advanced computers
and their software, and even artistic creation.

Among the primary explanations for this massive
growth of DP works, we might note their contribution
to:
® increased productivity and competitiveness -
prerequisites of industrial survival - underlying the
spectacular development of computer-aided manufacture
and production,

e control over huge masses of data, without which
banks, insurance companies or government agencies
would be unable to do their jobs,

® enhancement of the quality of service obtained by the
installation of extensive technical and managerial
infrastructures (reservation systems, Social Security,
telecommunications networks, etc.),

@ solution of problems lying beyond the scope of human
capabilities, such as rocket guidance or computerized
astrophysical experiments,

@ assistance to planning and decisionmaking, employing
mathematical, economic and sociological models.

The “systems”
concept has gradually
taken shape within many
areas of science and
technology.

Ludwig von Bertalanffy
had already published
his General System
Theory before WWII.
Norbert Wiener, in turn,
made his contribution to
the development of artil-
lery pointing devices. He
observed a similarity
between operational
anomalies occurring in
these "computers” and
the behavior of humans
suffering from brain le-
sions. This observation
led him to draw compari-
sons between neurology
on the one hand and
mathematics and engi-
neering on the other. In
1948, he published his
celebrated Cybernetics;
during the same year,
Claude Shannon
brought out an essential
work in the systems
field: his Mathematical
Theory of Communica-
tion.

As the digital computer
was being developed,
Warren McCulloch
extended his neuropsy-
chiatric research to em-
brace mathematics and
engineering, allowing
him to carry out signifi-
cant research on artificial
intelligence.

Finally, J.W. Forrester -
whose work served as a
basis for the celebrated
Club de Rome report -
applied the "systemic”
approach to industrial
dynamics, and posited a
“general systems dyna-
mics”.

THE “TYPICAL DP SYSTEM” CONCEPT

The concept of the DP system is a very broad one, as
it is equally applicable to a large technical system (such as
a data transmission network), a corporate marketing
management system or an industrial process control
system. Nonetheless, a DP “work” is always made up of
a hardware/software combination, as described in the
following.

As a rule, hardware includes:
® one or more computers (general-purpose,
minicomputers, microcomputers), usually
interconnected,
® high-capacity data storage devices permitting rapid
access to memorized information,
® transmission facilities, ranging from low-speed, dial-
up telephone lines to packet-switching networks or
satellite links,
® information input/output devices enabling computers
to communicate with the outside world (man or
machine). Examples:

— terminals for communication with users: conventional
terminals (keyboards, alphanumeric or graphic displays)
or dedicated units (banking terminals, “smart”-card
terminals, badge readers or voice-response terminals),

— devices directly connected to processors, such as
detectors and sensors, analog/digital converters, contact
readers, programmable controllers, or even more
sophisticated systems such as radars and infrared tracking
equipment for spacecraft guidance.

In most cases, software - the veritable “consciousness”
of the work-includes:
® basic software: operating systems, transactional
monitors, database management systems, etc.,
® dedicated software, supplementing basic software:
infrastructural software permitting interconnection of
different hardware types, “custom” basic software for
specific systems,
® application software proper, with its central role: as the
software is tasked with implementing the detailed logic of
each system function in accordance with a clearly-defined
architecture, it accounts for the bulk of analysis, design,
development and debugging work.

11
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DP SYSTEMS: STRUCTURES AND FIELDS OF
APPLICATION

Any DP system may be characterized by its structure
and its field of application.

DP system structure is determined by its
environment: conditions of operation and use,
geographic distribution, performance, security level, etc.

These specific features and constraints have led
systems architects to categorize their works into three
main types:
® standalone systems, which interact with users only,
and not with other systems. Since the development of
microprocessors, these centralized systems - heretofore
best known as large computer centers - may also be small
In size, e.g., small business management systems,
personal computers,
® systems integrated into larger ensembles. Varying in
size and complexity, integrated systems range from the
small, real-time data capture system to the large system
handling a full set of functions to disburden a very large
mainframe,
® distributed networks and systems which, thanks to
recent technological advances (and associated software
developments), have solved communications problems
and have patterned system structure after corporate
organization.

Genuine aids to decentralization, distributed systems
have carried out the true revolution in data processing;:
they have brought the power of the computer tool into
the grasp of the user, while also returning full
responsibility for its use into his hands.

If DP systems are viewed from the standpoint of their
fields of application - although any exhaustive
classification is prevented by the existing variety and the
fresh possibilities offered daily by technology - they may

be “macroscopically” divided into three major groupings:

Management systems: these make up the bulk of
existing applications within business and other
organizations of all sizes and activities, from the giant
government agency to the lawyer's or dentist’s office.
They are increasingly “integrated”, i.c., they are
providing unified, coherent processing of an ever-
increasing number of functions specific to their user
activities.
Industrial systems: as was previously the case with
management, data processing in the form of computer-
aided production applications is now overrunning the
entire industrial sector, boosting the productivity of all of
its processes. These applications are lumped under the
catch-all “computer-aided design and manufacture”
(CADM). Data processing is also used in monitoring and
safety functions not falling specifically within this
category.
Very large systems, primarily including major
telecommunications systems (nationwide packet-
switching or satellite transmission networks, electronic
telephone directory service, electronic information
networks, etc.), systems handling major government
applications (public finance, censusing, etc.), or military
and aerospace systems.

The systems implemented by CAP GEMINI
SOGETT include some of these “typical” entities.

Finally, as seen by the “owner” and the “prime
contractor”, all of these systems have one or more of the
following characteristics:

Complexity: either functional, due to the number or
sophistication of functions to be specified, organized and
harnessed; or technical, due to the variety of procedures
and hardware types to be used or developed
(interconnected computers, telecommunications
networks, database systems, special hardware items) so
that the system will meet the user’s needs at expected
performance levels.

Size: characterized by the volume of information to be
handled, the number and geographic spread of system
users, the quantities of hardware to be ordered, installed
and maintained, the size and diversity of teams working
together for system implementation.

Fresh stride towa_rd
the flexible shop in the
chemicals industry

To automate the
chlorine derivative pro-

Claix plant in France,
Rhone-Poulenc assi-
gned complete analysis,
design and implementa-
tion of a discontinuous
Process control system
handling the line's se-
-quantial fabrication

duction line at its Pont de



Specialization: every one of these systems — even if it
becomes a mass-marketed product —leads to the
development of “custom” software whose sophistication
grows in step with increasing simplicity of use. Systems
developers must therefore have the expertise required to
make the right choices from the spectrum of possible
solutions. And this task is all the more delicate as (in view

disrupting the user company’s or agency’s operation, and
to the possible consequences of resulting disorganization,
even if only fleeting.

Still, technological evolution is going to cause the
structure, scope and complexity of systems to undergo
even more change, and radically so.

The following section explains why, and how.

of the variety of functions and their dynamic interactions)
a system’s operational optimum practically never
coincides with the sum of component optima.

“Stakes” involved: financial stakes bound up with
investment volumes (systems of some size run into the
millions of dollars, and implementation is sometimes
spread over a number of years); technical stakes related to
the complexity of system component selection and
assembly, conditioned by a ceaselessly-changing
technology; human stakes tied to the hazards of

real-time stock-ex-
yange operatlons
rocessing network

I'has been tasked by
anque Cantonale Vau-
oise to automate the

bank's real-time stock-
exchange operations.

continuously updated

quotations received over customers and corres-

Exchanges covered are a dedicated network.

in Switzerland (Zurich,

The system handles

Basel, Berne, Lausanne) full management and
CAP GEMINI SOGE- as well as the world's

major trading centers
(New York, Frankfurt,
London, Paris) with

processing of orders,
with an automatic bro-

kerage function covering

the major international

marketplaces for both

pondents.

'érating cycles to CAP
EMINI SOGETI.

(e.g. level-switch rea-
ding, motor startup) and

The harshness of the insures sequential exe-

wironment (heat,
oisture, corrosion) led
the choice of a pro-
ammable controller,
ore trouble-resistant
an an industrial mini-
imputer.

A programmable

cution of the elementary
{asks making up the fa-
brication phases.
Incorporating work
by CAP GEMINI SOGE-
TI's Grenoble research
center, system design
enables the production

quired the development  toring of fabrication pro- \ \
of a standard execution ~ gress and environment ‘,'\

program controlling
concurrent operation of
different processes, to-
gether with their “plain-
language" monitoring at
acontrol console, and
permitting manual inter-
vention on main process
parameters (tempera-

introller is a processor  line to function as a flexi- ture setpoints, pressure
ble shop, i.e., adapting to alarm thresholds, time
ictknown as a “sche- differing fabrication mo-  delays of operations,
ller”, and automatically dels by simple change of efc.).

n by a software pro-

ads input data, exe-
tes output commands

process data.
In particular, this re-

The system also per-
mits color-screen moni-

stales (temperature,
flowrates, levels, etc.).

An Integrated manage-
ment system

The Swedish paper
industry has no lack of
order management or
production control sys-
tems, but they are ge-
nerally independent and
isolated from one
another. This is why se-
veral Swedish paper
producers have asked
BRA - CAP GEMINI
SOGETI's Swedish sub-
sidiary — to advise them
in the development of
integrated systems. One
of these companies,
producing 550,000 tons
of paper annually, has

started up a project for
implementation of an in-
tegrated system based
on three hardware and
functional levels:

e Level 1 wil handle
shared activities, such as
accounting, cash and
payroll management and
real-time production
scheduling;

® Level 2 will take care
of order management,
administrative applica-
tions, reel handiing
(800,000 per year) and
delivery management;
® Level 3includes mo-
nitoring and measure-
ment terminals for win-
ding stations, wrapping

machines and micro-
computers for miscella-
neous functions.

BRA's capabilities in
both the paper industry's
varied applications and
the triple leve! of hard-
ware technology (main-
frames, minicomputers
and microcomputers)
were key factors in the
construction of this
system.




Technical

advances

and Information
Engineering

Today's world is one of
messages, code, infor-

mafion,

(Frangois Jacob)

Constructlon of the
TELECOM 1 manage-
ment center

TELECOM 1, soon to
be launched by the
French General
Telecommunications
Directorate, is a

satellite primarily desi-
gned for intercorporate
and — especially — intra-
corporate communica-
tions. It will support
transmission of sound
(telephone), image (vi-
deoconferencing), text
(facsimile, electronic

mail) and digital data. In
this regard, TELECOM 1
prefigures a possible
ISDN of the nineties,
slated to handle the bulk
of digital traffic (including
telephone, by that time),

CAP GEMINI SOGE-
Tl is implementing the

software for the TELE-
COM 1 management
center. This software in-
cludes three subassem-
blies: switching, for
overall satellite manage-
ment; operation, for
overall network manage-
ment; and reservations,

as TELECOM 1 is the
first network to offer a
circuit reservation
service,

Optical fibers are
manufactured from a
material which the Earth
possesses in
abundance: sand. These
fibers have very high
transmission capacity.

Computer-alded de-
sign of integrated
clrcults

The growing minia-
turization of integrated
circuits necessitates the
handiing of increasingly
dense and complex cir-
cuit layouts, involving
expanding masses of
data. Extremely lengthy
simulation calculations
and the use of dedicated
tools (graphic communi-
cations, operating simu-
lation, manufacturing de-
sign aids) have become
indispensable,

Under these cir-
cumstances, an integra-
ted design system built

around a dedicated, ra-  cuit description at the
pid-access database functional, logical and
permitting graphic repre-  physical levels.
sentation and assimila-
tion of circuits would
enable designers to
draw maximum profit
from miniaturization
(large-scale integration)
under acceptable design
cost conditions.

In this area, CAP GE-
MINI SOGET! is partici-
pating in work being
conducted by IMAG
(Grenoble Applied
Mathematics Institute)
on CASCADE, an inte-
grated circuit design
system endowed with a
unique language for cir-




Technology is the driving force behind the evolution
in the uses of data processing. Although the information
engineering activity is equally sensitive to changes in user
behavior, technological evolution — portrayed here in six
major traits — strongly influences the nature and
dimensions of service activities.

THE INTEGRATED CIRCUIT EXPLOSION

The exponential growth in the processing and
memory capacities of integrated circuits, together with a
steady drop in price, explains the extraordinary
proliferation of microprocessors and microcomputers.
This expansion should continue unchecked in all sectors
of activity, following four major channels:
® improved performance of existing products,
particularly in the areas of telecommunications
(telephone, videophone, wideband networks), data
processing (for computer and peripherals manufacture,
naturally) and office automation (local area networks,
electronic messaging, high-speed facsimile.),
® introduction of new software functions in
conventional products, made possible by packaging
density and low circuit cost: areas of application are
countless, but examples might include instrumentation,
automobiles, and the home, where “household DP” is
starting to take off (heating control, security, appliances,
etc.),
® creation of new, microprocessor-based systems and
products, particularly embracing robot technology,
numerical control and video games,
® development of microcomputers, now swarming over
new markets, the most important of which over the next
five years will be management applications for small
business, trades and professions, merchants, etc.

Without a considerable effort toward designing and
implementing these new products and systems, however,
the integrated circuit alone will not live up to
expectations. Moreover, the quantity of microprocessors
sold introduces a new parameter into the service activity:
mass information processing. In point of fact, the number
of systems or software packages that a single supplier
might be selling and delivering could amount to hundreds
of thousands of units annually, which raises serious
problems of distribution (whence the advent of the
“computer shop”), promotion and software security.

THE NEW TELECOMMUNICATIONS
BREAKTHROUGH

Two basic factors — the spread of digitization and the
development of wideband transmission media —are
harbingers of the arrival of Integrated Services Digital
Networks (ISDN) which, tying the knot between data
processing and audiovisual techniques, will soon permit
the concurrent storage, processing and transmission of
pictures, text, data and sound on a single carrier.

Thanks to the shift from analog to digital procedures,
all of this information can now be “homogenized” for
memorization, mixing and routing to the “consumer”
over networks which have themselves become as
“integrated” as, say, our highway systems.

In parallel, the development of fiber optics and
satellite links furnishes the answer to the problem of

i transmission capacity required by digitized images.

Optical fibers, made of a material which Nature
provides in abundance — sand — have an enormous
transmission capacity (an optical fiber less than a tenth of
a millimeter in cross-section can carry several million bits
per second, generously adequate for a TV signal);
moreover, they have very low attenuation rates, and they
are insensitive to spurious signals (whence their use in
military applications and in “noisy” industrial
environments).

The development of satellite links is based on their
ability to handle large volumes of information (a feature
required by new services such as file transfer, high-speed
facsimile, etc.), their ability to simultaneously cover large
geographic areas without leaving microwave “shadow
zones”, the speed with which they can be set up and their
ease of access.

Integrated Services Digital Networks thus permit a
spectacular diversification of electronic information
services, as shown in a handful of examples:
® person-to-person and group communications
(telemeetings, teleconferencing, visiophone, etc.), which
will become widespread with the advent of combined
picture and high-fidelity audio transmission,
® distribution of audiovisual productions: radio, TV and
—tomorrow — i la carte distribution of high-definition TV
programs with accompanying hi-fi sound (a single TV
channel can simultaneously transmit over 100 high
fidelity programs!),
® interactive services, such as: image bank inquiry and
retrieval, message transmission, transactions of all kinds
(mail-order purchasing, banking operations, etc.), access
to educational programs with “live” instructors.

Every subscriber, linked to a transmitting station by
fiber-optic cable, will thus have access to a wealth of
services; the list opposite gives some idea of their
diversity.

Even more than during the past,
“telecommunicators” and professionals are going to have
to work together: to conceive, promote and try out new
services, to fabricate the software needed to convert
analog networks to digital ones, to handle the end-to-end
implementation of new networks, to assist corporate and
other users in starting up their new services, etc.



THE DEVELOPMENT OF PERIPHERALS

The evolution of terminals is being marked by an
integration of functions and ever-growing power, linked
to a ceaselessly-increasing level of mtelligence, degree of
automation and ease of use.

Among the most striking developments, we note:

The multifunction terminal

With the integration of microprocessors, terminals
can now become general-purpose (or multifunction)
devices.

Their memories contain both application software
(file management, text editing, word processing,
electronic mail, archiving, database management,
graphics editing, etc.) and overall control software. Some
units also support hand-held “mouse” controllers which
substantially cut down on keyboard manipulation
requirements.

The accessibility of this application software will -
insofar as it is accompanied by extreme ease of use and
availabihity of dedicated aids which are genuinely within
the grasp of non-professional users — throw open the
general-purpose terminal market to the consumer public.
And here, too, we run into a software problem, in which
a human-engineering component has assumed decisive
importance.

The speech-recognition terminal

For us humans, speech is the speediest and most
natural means of communication; this is why voice
input/output systems, which give the operator back his
mobility by freeing his hands and his eyes, should pave
the way for a number of new applications:
® for NC programming of machine tools in the
industrial realm, for man-robot dialogue in robot
technology; in computer-aided design, where graphic
information entry will be accompanied by related verbal
input.
® in the office, for internal and external corporate
communications, by bringing electronic messaging and
appointment-calendar management into widespread use,
by permitting voice-input telephone dialling or mail
ordering, remote inventory control, telegram and phone
message forwarding... and, in a slightly more distant
future, the automatic typewriter.
® in the home, where entrances will be guarded by an
electronic “Sesame”, which opens only to those voices it
has been instructed to obey.
® in electronic information systems, with the possibility
of using the telephone as a terminal, in the automobile,
games, video equipment, home appliances, etc.

To summarize, speech-recognition terminals meet
two of the basic goals before systems designers:

- get the greatest possible number of users
communicating with one another,

— introduce new technological developments into
consumer products.

We note that continuous speech-recognition systems
are still only in the prototype stage, but there are already
integrated circuits which can synthesize speech on the
basis of an initial scan, and which can be integrated into
DP systems. The cost of these devices will have dropped
by a hundredfold ten years from now!

The “smart” card

The smart card, which looks just like an ordinary
magnetic-stripe credit card, functions — thanks to its built-
In microprocessor — as an active, indelible, inviolable and
non-duplicatable memory. It brings fresh solutions to
16 problems of information network security, particularly

with regard to the confidentiality of stored and
transmitted information, and to user authentification (by
acting as an “electronic signature”).

In association with a telematics terminal, it opens the
way to a large number of applications, such as:

* @ information bank inquiry and retrieval (government

information, price lists, etc.), mail ordering, seat
reservations,

® remote payment operations, funds transfers, clearing
operations, etc.,

® prepayment for fee-charging information access
(catalogues, timetables, advertising),

® in France, the “electronic health record”, in the
SESAM project under development by the Social
Security administration,

® pay TV, as operational in France as part of the Antiope
Magazine, with a specialized professional target audience
(doctors, teachers, truckers, etc.),

® clectronic cash for gasoline-pump and pay-phone
transactions.




INCREASE IN STORAGE CAPACITIES

An increase in information storage capacities is
obviously a precondition for the development of
applications involving high-speed processing of very
large masses of data, as required — for example —in the
generation of animated graphics. Developments in this
field should come from bubble memory devices and
digital optical disks (capable of storing thousands of
pictures on a disk the size of an ordinary 33 1/3 rpm
record). Such disks permit the creation of easily and
inexpensively-accessible image banks, but bank

management and access will require the development of

software adapted to these new volume levels: database
management systems, inquiry languages, videodisk
connection software, etc.

A talking terminal In an

Industrial environment
CAP GEMINI SOGE-

Tl has implemented a
monitoring and surveil-
gnce syslem including a
warning announcement

system broadcasting
spoken messages, for a
major Rhone-Poulenc

chemical complex.
In case of gas lea-
kage, for example, the
gas would be detected in
the shops and a warning
is transmitted by “alert”
consoles to the central
computer. Depending
on local weather condi-
tions (wind force and

direction), type of gas
and leakage volume, this
computer would deter-
mine the possible
spread and damage of
the agent and automati-

shop 14, wind fram nor-
theast, force 5, warning
sectors 6, 7and 8" —a
sample message that
would be heard by per-
sons in the threatened

cally warn all sectors li-
kely to be affected with a
voice message: "Gas
alert, ammonia, origin

Automated banking
terminals

Reduced cost of
checking transactions,
improved quality of ser-
vice, redeployment of
banks' human re-

sources: these are some  terminal) or integrated

of the objectives of fu-
ture investments by
banks in new DP tech-
nologies.

In this context, auto-
mated banking terminals
are finding increasingly
widespread use:
® automatic cash dis-
pensers,

e automated teller ma-
chines,
® retail point-of-sale

A remote monitoring
and control system

CIT-Alcatel, one of
the firms equipping

Paris' new Gare de Lyon

railway station, has re-
'quested CAP GEMIN!
SOGET! to define the
specifications and help
implement software for
the remote monitoring
system equipping the
underground station’s
low-voltage installation.
This system, with
“intelligence” distribu-

terminals, combining a
financial terminal with a
cash register.
POS terminal opera-
, tion may be “standa-
“lone" (in which case the
, device is a multifunction

into a DP network linking
banks and retailers, or
equipped to handle
smart cards.

ted among 15 intercon-
nected microproces-
sors, can continuously
scan 480 remote moni-
toring points and actuate
240 remote-control de-
vices. Along with mana-
gement of all escalators
and elevators, the sys-
tem handles closed-cir-
cuit camera switching for
13 display screens and
manages light signals,
the interface with Metro
and fire department
emergency services,
and remote surveillance

sectors.

of automatic ticketven-

ding machines.

Bubble memory

devices
Bubble memory de- o

vices are characterized

by high integration den-

sity (1 megabit/cm?),

non-volatility (magnetic

property of compo-

nents), operating reliabi-

lity (no moving parts),

portability, low access

times (on the order of

10 ms). These features

yield highly desirable

mass memory devices

for telecommunications

and industrial systems

operating in harsh en-

vironments or presen-

ting stringent dimensio-

nal requirements.
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FURTHER DEVELOPMENTS IN AUTOMATION INNOVATIONS IN SOFTWARE

The possibilities offered by integrated circuits are in In parallel with other technologies, software is also
the process of revolutionizing automated process control marked by innovation arising from work by public and
equipment which, in the long run, will possess the private laboratories — and particularly those belonging to
features of full-fledged DP systems. The shift from the the large information engineering companies. As these
bulky, hardwired single-function processor to the companies are, by the very exercise of their profession,
programmable controller allows us to envisage the organizations closest to both user needs and new
applications touching upon all industrial activities, and offerings of technology, they have become the natural
taking all of their functions in hand. partners of universities and industry in the majority of

Hence the emergence of computer-aided design and applied research operations in the software field. We
manufacture (CADM), which aims to integrate design, might illustrate four areas where significant innovation is
simulation, production management and manufacture. taking place:

Why?

Design offices which develop and manage parts Programming languages
nomenclatures must wage a continuing battle against Developments in this field have always been marked
overdimensioning, adjust safety factors, enhance quality; by the design of portable high-level languages yielding
methods departments must optimize product ranges; “machine-independence”. A number o%farniliar names
sales departments must adapt to market requirements. suchas PL1, ALGOL, COBOL, APL and, recently,

In order to achieve increasingly high performance PASCAL, are milestones along this highway. ADA,

standards, it has been necessary to develop production
processes in which automation is not applied to
individual, isolated functions but instead to a continuum
of tasks, forming a cascade from design to output.

In design, the interconnection of tasks will come to be
viewed as a harmonious series of successive
approximations converging toward final project
definition. Next, after model creation and optimization,
shop drawings and parts nomenclatures will be obtained
by CAD, the geometry database will be drawn upon to
generate NC tapes for machine programming. The
methods department, in turn, will develop global and
detailed manufacturing ranges, and information
generated upstream will be used by production
management and sales for procurements and
manufacturing orders.

But this stage has yet to be reached. In point of fact,
the diversity of hardware, the lack of standardization, the
multiplicity of information originating from various
sources, all work against the process of unified
management. An organization which typically includes
mainframes for scientific calculation, other large
computers for data management, minicomputers for
interactive applications, microcomputers for
manufacturing control and monitoring makes the
problem of data exchange a thorny one indeed.

Software capable of administering the system and
managing the compatibility of information originating in
disparate databases must therefore be designed on a case-
by-case basis. CADM utility routines and interactive
graphic communications facilities connected to this
software must be adapted. And preliminary studies,
following appropriate methodologies, must also be
carried out: either internally, or by calling in a competent Newion at work as a
information engineering firm . graphic designer, as

y represented

by English artist William
Blake.

In using CAD to de-
sign a mechanical part,
is first necessary to
create a geometric mo-
del which, in a first ana-
lysis, takes project
constraints, standards
and company knowhov
into account. This mod:
is not considered to be
geometric database un
external limitations of a;
sembly, dimension, fio
and kinetic behavior
have been observed. If
the part belongs to a
more complex assem-
bly, the mechanism’s
dynamic behavior mus:
— " be simulated and initial




however, developed at the request of the US Department
of Defense, is thought to bring together the most
desirable qualities of a modern language. Supporting
very-high-level manipulation (thanks especially to its
very powerful instruction set), ADA includes a veritable
methodology and makes use of an entire environment,
the concept of which has led to the creation of “software

engineering workshops”.

Software engineering workshops

These “workshops” consolidate a set of methods and
tools within a coherent software development
environment (languages, analysis methods, program
generators, project management methods, etc.).

The very rare software engineering systems currently
being marketed include MULTIPRO, described on page
40, designed and implemented by CAP GEMINI
SOGETIL MULTIPRO is the product of fifteen years’
experience in the creation and use of software

development aids. The heart of the MULTIPRO system
is a computer dedicated to software development,
connected to which are workstations for individual
programmers and analysts. A full complement of
methods and software tools has been built into
MULTIPRO; as a result, tests can be carried out in
interactive mode, all necessary documentation is within
arm’s reach, and an entire project can be managed in real
time from a single workstation.

The chief advantages offered by MULTIPRO are a
reduction in response times in the software development
process, enhanced quality of software products and
substantially-increased efficiency in program
maintenance.
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“The evaluation
phase, which should
precede any selection of
a CAD system, is still the
victim of neglect. Many
designers, filled with the
best of intentions, conti-
nue to cling to a first
impression which tells
them that CAD is doubt-
less the best and only
way to improve the
operation of their design
office. Charged with
enthusfasm, they begin
the process of system
specification in direct

dealings with equipment
manufacturers. The main
result of this approach is
a significant failure rate,
one which a recent sur-
vey has attempled to
analyze. In particular, the
investigation points out
that potential users post-
pone or abandon their
acquisition of CAD for
three chief reasons:
“inadequate familiarity”
is cited in 63% of cases
surveyed, along with
“excessive investment
cost” (56%) and “profi-

tability not demonstra-
ted” (63%). This goes to
show the importance of
the evaluation phase,
and the methodology
used during this proce-
dure, for deciding
whether CAD is justified |l
and, if so, to what extent
and for what
processes.”

(Extract from Le
Monde Informatique)

corrections applied be-
fore going on to fine ana-
lysis. A 3-dimensional
mesh preprocessor
reads the database for
finite-element analysis.
Results of complex cal-
culation of stress effects
are displayed on the gra-
phic terminal and, after
optimization of the mo-
del, shop drawings and
nomenclaiures are ob-
tained by computer-ai-
ded drafting.




Artificial intelligence

Current work in this field has led to the inception of
“expert systems” aimed at reproducing human behavior
in the areas of perception, comprehension and
decisionmaking, all of which should lend itself to
automation of applications program implementation.
Design of these systems has resulted from the observation
that, in contrast to software (which requires at once a full
algorithmic description and rigorously-complete
information), the human mind generally functions with
only a partial description of situations, and then deduces a
solution or constructs fresh hypotheses in a progression
toward solving of a problem at hand.

An expert system is an information system which, on
the basis of general inferential* rules and a knowledge
base specific to a given field, solves problems arising in
this field. Systems of this type may be designed for
medical diagnosis, shop-floor scheduling, structural
engineering, etc.

Before these systems can become operational,
however, major research activities must be undertaken in
the fields of man-machine dialog, analysis and definition
of inferential rules specific to each area of application, and
in the design of information systems capable of “self-
enrichment”.

Software for end users ,

The easier a system is to use, the more complex its LR DR e ! ot _‘g\ e Aol
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® portable operating systems for microcomputers
These products have become indispensable, as they
eliminate the need to bother with organization of
information stored on diskettes, screen management, etc.
Two of these systems, both ortable (i.e., able to run on a f
variety of machine types without modification), have

become “standard”: CP/M and UNIX, adopted by over § Lﬂ' ﬁ { ”1’-,7,?13: X
600 microcomputer manufacturers and thus enabling a :’ 3‘- , LAY Ii??h R :

given application program to run on a large number of

machines. bt E""‘a‘: i

® “integrated software products”, some of which e “‘:ﬂ,m

(VisiCale, LISA) are already widely known to the public [ i HoRp i)

at large, characterized by extremely fast user BTy " 4";““31:”“|l W

famihiarization and manipulation shorn of specifically
“DP” features. These packages generate screen displays
which virtually duplicate an office, including files, d
documents and other convcntlonal objects, user-accessed ‘2‘:?":?‘ o
by means of a “mouse” controller which replaces the
traditional DP commands for instructing the system to
fetch information from a file, perform calculations, print | ES&'“
out graphic statistical tables or simply... write a letter. B

| I.o".\mw
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Expert system-based  knowledge bases to
text generator draft texts which are se-

Within the contextof  mantically and syntacti-
its work, CAP GEMINI cally correct.
SOGET!'s Grenoble Re-
search Center is develo-
ping a natural fanguage
processing system ba-
sed on the "expert sys-
tem™ principle.
In response to the input
N e , .. . of a simple outline, the

Inference is “the act of passing from one or more propositions... considered as system will itself draw
true to another, the truth of which is believed to follow from that of the former ” from a set of elementary

20 (Webster’s); deduction is thus a form of inference.




An analysis of major technological changes reveals the

trends which will affect the qualitative and quantitative
developments in future information engineering
activities. These trends are:

The breakdown of boundaries of possible
applications

From the household application to the worldwide
network, one has the impression that any activity, any
function will soon be fair game to digital processing. To
this multiplicity and diversity of possible uses are added
an equally impressive multiplicity and diversity of
possible solutions.

All of these solutions have one point in common: they

function in accordance with programmed instructions.
Software, moreover, which is already present in
computers, in network nodes, in system meshes, is
henceforth to be found at the level of the component
itself.
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To me, a "convivial”
society is one in which
the modern tool is at the

“::*'ﬂ':lﬂ.‘nu:;,- A
NEs P T h
RE S

Tuhasu A e service of the individual
":im' 'ﬁ‘ﬁ:}m‘ﬁ integrated into his
BV TR community, and not the

implement of a phatanx
of specialists. Convivial
is the society in which
man controls the tool!
(Ilvan lflich)

The blological ting capability. Do we
computer have a model for this? Of
IBM Scientific Direc- course: the ADN chain,
tor Lewis Branscomb which has a genetic me-
pointed outinarecent  mory holding 10 billion
conference that “the bits and is programmed
2708 computer will store to replicate itself....
avolume of information ~ Within the next century,
equivalent to the we will probably have to
contents of sixteen thou- build a biological compu-
sand human brains.... ter, using something like
We will havetoinvent  ADN; in short, we might
something new.... so-  have to reinvent the
mething which will have  brain”,
to possess a complex,
3-dimensional memory
cell with a self-replica-

The task of consulting, of creation and
implementation assigned to information engineering
companies by users will thus deal with increasingly-
varied situations. These companies will therefore bear a
growing responsibility for disseminating new techniques
among private corporations and public agencies which
might otherwise have to wait before learning of — and
profiting from — these approaches. This “seeding” role
will require an increased effort of creativity, mobility and
communication from service-company professionals
confronted by the widest range of problems.

The dovetailing of skills

In order to carry out his job, the DP professional —
and particularly the information engineer — has always
had to comprehend the field of activity within which he
must automate specified functions. But today’s
technological change is greatly expanding this
requirement. In point of fact, the number of “devices”
operating under program control is growing
exponentially, and information engineering companies
are now implementing software destined to reside in
automata, telephone exchanges, television sets, prosthetic
devices, etc. These companies’ specialists must therefore
be able to assimilate the operating techniques governing
all of these devices. Moreover, “distributed intelligence”
systems (which, paradoxically, are often highly
“integrated” systems), combine to join multiple levels of
computer use and multiple application types: for
example, a single system will perform the information
transmission functions and accounting for all of a group’s
subsidiaries, manage the inventory in every one of its
warehouses and carry out its global financial analyses.
Information engineering companies will thus be
increasingly capable of grasping specific types of
requirement -- down to the smallest detail, as is required
by the analysis task — and integrate answers to all of these
needs within a single system.

Finally, “comprehension” alone is not enough when
dealing with techniques forming components of new DP
hardware: as a result, large information engineering
companies must now hold genuine skills in
telecommunications, videography, mechanical
engineering, electronics.
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System complexity
System complexity is increasing in scope and
intensity. In point of fact, a number of “dimensions” are
factors of complexity: distribution of system intelligence
(between conventional computers, minicomputers,
microcomputers, concentrators, multiplexers, etc.),
diversification of terminals (purpose, functions and
modes of operation), the inevitable incompatibility
between hardware types, the dispersal of end users,
pcrfol mance requirements (low response times; slmple
“natural” man-machine communication; high rchablhty.

Consequences of this increasing complexity: the
systems architecture task is growing more important,
technical choices are more difficult (and often of
fundamental importance), technical risks are increasingly

high...

and users are being increasingly led to subcontract
full systems implementation!

Information engineering companies thus find
themselves in a growth market. It is absolutely
indispensable to them, if they are to work in it
successfully, to acquire a solid financial base, develop
trustworthy methods and bring together large teams of
systems engineering specialists at both the technical and
management levels.

The accelerating pace of innovation

Innovation, reflected in the proliferation of
techniques, hardware types, applications and software
products, is influencing behavior and gradually altering
working methods. At the currently-foreseeable pace of
innovation, then, the number of situations in which a DP
professional can find himself'is growing at an exponential
rate. This situation, theoretically favorable to users, will
really be to their advantage only insofar as they are in

Over one hundred home applications
of information technology

(afier James Martin, Tefernatic Society)

o Passive entertain- e Telephone volce

ment

Radio

Many television
channels

Pay television
Dial-up music/sound
library

answerback

Stock market informa-
tion

Weather reports
Sports information
Banking

Medical diagnosis
Electronic voting

‘o Home

e Monltoring
Fire alarms on line to fire
service

Burglar alarms on line to
police

Remote control of hea-
1ing and air conditioning
Remote control of
cooker

Water, gas, and electrici-

LT B ] TR R

lqm

L o |
Nl

ty meter reading
Television audience
counting

printer
Electronic delivery of
newspaper/magazines
Customized news
service

Stock market ticker
Electronic mail
Message delivery

Text editing; report pre-
paration

Secretarial assistance

NABTS

Customized advertising
Consumer guidance
Information retrieval
Obtaining transportation
schedules

Obtaining travel advice/
maps

]

nuil

v
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and

oo
® People-to-people
communlcations o~
Telephone SR ]
Telephone- answerlng "
service
Voicegram service
Message-sending
service
Telemedical services
Psychiatric consultation
Local ombudsman

° Compute;' terminals and zFalysis
(Including the vlewda- Investment monitoring
ta televislon set) Work at home

Medicare claims
Medical diagnosis
Emergency medical in-

o

dhuummﬁlhm

RCA present

TELETEXT

Income tax preparation
Recording tax informa-
tion

Banking

Domestic accounting
Entertainment/sports
reservations
Reslaurant reservations
Travel planning and re-
servations
Compuler-assisted ins-
truction

Computation
Investment comparison

Access to company files
Information retrieval
Library/literature/docu-
ment searches
Searching for goods to
buy

Shopping information;
price lists and compari-
sons

Real estate searching
Job searching
Vocational counseling
Obtaining insurance
Obtaining licenses

formation

Yellow pages
Communications direc-
tory assistance
Dictionary/glossary/
thesaurus

Address records

Diary, appointments, re-
minders

Message sending
Dialogues with other
homes

Christmas card/invita-
tion lists

A Teletext Production
System for NBC
(Natlonal Broadcas-
ting Company).

offers very large pros-
pects in the field of
broadcast teletext, due

giant TV networks —
some 2,000 stations

and information — and

lopment of cable TV
networks.

CAP GEMINI
SOGET!is one of the
major affiliates of VSA,
Videographic Systems

The American market

to both the diversity of its

hroadcasting local news

the very extensive deve-

that has been created to
markel videolex and te-
letext systems in the
United States. CAP
GEMINI SOGET! brings
to VSA its expertise in
such systems and the
support of its USA
group.

NBC has recently
awarded VSA a contract
to provide a complete
telelext production sys-
temn for its network tele-
text service. The facility
is equipped with a head
end computerized sys-
tem, called the "page
mill" which, through
screen composition ter-

of America, the company minals using theNABTS

protocol (North Ameri-
can Broadcast Teletext
Specificalion), a data-
base, and dedicated
compuler programs, au-
tornatically fabricates in-
formation magazines in
the form of teletext page
displays. The system
uses information from
sports, weather, political,
economic and other
sources. Its unique fea-
ture is the ability to auto-
matically insert adverti-
sing content in the infor-
mation pages. Adverti-
sing will be the main re-
venue source for teletext
service in the US.
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information for technical decisionmaking and resources
required to implement solutions adopted. As this is
becoming increasingly difficult, however, corporate users
are seeking all necessary assistance from large information
engineering firms, dropping the problem into their laps...
which is only right, since information engineers have
voluntarily chosen their profession!

Service companies are therefore responsible for
maintaining a continuous survey over their potential and
making sure that it is kept at a high technical level. But
companies which — like CAP GEMINI SOGETI — are
determined to remain at the forefront of information
engineering service providers, will have to make an
additional, triple investment effort: themselves participate
in basic research, organize necessary in-house transfers of
technology, and develop creativity and independence of

judgement among their employees.

® Interactive televl-
sion

Interactive educational
orograms

Interactive television
James

Quiz shows
Advertising and sales
Television ratings
2ublic opinion polls

» Still-picture Interac-
tion

Computer-assisted ins-
ruction

Shopping

Catalogue displays
Advertising and ordering
Consumer reports
Entertainment guide
City information
Obtaining travel advice

qousing, health, welfare,
ind social information
3ames (e.g., chess)
Computer dating
Dbtaining sporis
Jartners

Au&iénce-response te-
levision
Public reaction to politi-

cal speeches and issues

Television interviewers
soliciting audience
opinion

Debates on local issues

on televised auctions
Betting on horse races
Gambling on other
sports

Telemedical applications
Bidding for merchandise

and directions

Tour information
Boaling/fishing informa-
tion

Sports reports
Weather forecasts
Hobby information
Book/literature reviews
Book library service
Encyclopedia

Politics

Computer daling

Real estate sales
Games for children’s en-
tertainment

Gambling games (such
as Bingo)

(*) Videography:
techniques and systems
for transmission of
“pages” of text or gra-
phics to a user display
screen identical to that of
an ordinary TV receiver.
A distinction is made
between interactive vi-
deography, or videotex,
and broadcast videogra-
phy, or teletext.

The immensity of the task to be accomplished

By now, the reader should be aware that all
technological developments are accompanied by software
research and development requirements.

Whether for converting mechanical operations, for
installing the infrastructures of future networks or for
transmitting electronic images, operation of the new
machines must be ordered by means of program
instructions. Without overlooking, of course, those
smaller organizations now tending to become users of DP
resources thanks to the drop in hardware cost, or the
substantial volume of work generated by incompatibility
between differing computer and peripheral models. ..
which are nonetheless dying to communicate with one
another!

The tree should not hide the forest, however, and
recent changes should not relegate existing DP centers to
oblivion. The pool of installed systems — which has
doubled in five years — is matched by a substantial
“applications pool”, which must be operated,
maintained, updated and, if necessary, converted. An
absence of these operations would rapidly bring the
economy to a standstill. To give an idea of the workload
involved, we might point out that the maintenance of
existing software is keeping over half of the world’s
software technicians busy at the present time!

In view of this twin demand — from existing DP
centers and from an evolving technology — the supply of
information engineering resources is inadequate. This
reality faces service companies with two problems. The
first is quantitative in nature: the selection, training, -
motivation and supervision of increasing numbers of
professionals cach year. The second has qualitative
features: to increase technicians’ productivity by creating
or adopting efficient software development and
information engineering methods, by participating in
appropriate research programs and, finally, by
implementing veritable tools (software engineering
workshops) and ensuring their promotion and use.
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The life

of a system
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Like any other al:ean‘dcned for

’ construction, a DP
system has alife: itis
designed, it is built, it is
used, itis remodelled, its
patches are plastered
overand, one day, itis

Its creation and

task, rife with technical
risks, in which the

ility, by

information engineering the work, orasa

construction of a newer, company Is very

mare welcoming facility. frequently the key

participant, whether by

fabrication Is a complex assumlng full project
responsi

carrying out @ portion of

consultant at critical
Junctures.

SELECTION
OF PRIME

CONTRACTOR

PROJECT
STAGE

CONSTRUCTION

Before deciding to
start up its Electronic
Directory project, the
French General Tele-
communications Direc-
torate wanted to test
consumer reaction to the
use of {T terminals.

The Directorate
therefore called in CAP
GEMINI SOGET! to im-
plement a mock-up —
dubbed “Mae West" —

| which was tested in the
| Atlantic coast city of St.-
| Malo. As of summer
\ 1980, 55 voluntary users
were accessing the tele-
phone information ser-

via this experimental
system. The system's
human engineering was
enhanced on the basis
of their reactions, re-
marks and suggestions.
Conclusions were drawn
and system specifica-
tions improved thanks to
this observation of the
behavior of a represen-
tative user sampling.

User reaction made it
possible to select a key-
board with a simple al-
phabetic layout, and to
observe — for example -
that certain keys among
the complement of

OPERA-
TIONAL
LIFETIME
Electronlc Directory  vice for St. Maloand 20 “Next”, “Return”, )
system dlalog trlals neighboring townships  “Send”, “Correct”, "Si-

mulate” and “Menu”
were more "user-frien-
dly” than others. The
user's guide could thus
be drawn up in a logical,
step-by-step manner.
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SYSTEM PROJECT:

Preliminary study

The birth of a DP system is the terminal point of a
progression which began with a user’s awareness of a
need (to improve manual procedures, to automate
processing of masses of information, to create new
services, to install decisionmaking aids) or of the
possibility of solving a clearly-identified problem, under
advantageous cost conditions, by means of a new
technological approach.

At this stage, the need is often perceived from a
qualitative and global standpoint, and the feasibility of a
new system must be established on both the technical and
economic levels. This is the purpose of a preliminary
study, which acts:
® to stipulate the object of the system —1i.e., its target
functions, together with its environment and specific
constraints — with the greatest possible accuracy;
® to sketch out possible solutions and conceivable
developmental scenarios, as a function of organizational,
technical or economic parameters (quality of service,
system performances, operating constraints, admissable
development and operating budgets, etc.);
® o prepare a report presenting the system projects,
solutiong) adopted and an estimate of resources (budgets,
deadlines, etc.) required for its implementation.

The promoter (or “owner”) will decide between
abandoning or starting up the project on the basis of this
report: this gives some idea of its importance. Success is
assured only by tapping a source of many-faceted
knowledgeability and broad experience. In point of fact,
it requires the capability of understanding and analyzing
requirements, the art of communicating with users and
in-depth familiarity with new products and technologies;
it demands the ability to conceive solutions, sureness of
judgement, and the experience required for choosing the
most appropriate architecture from a range of possible
solutions and of implementation costs and time
requirements. This is why customers very often turn to
the knowhow held by int};rmation engineering
companies for the implementation of preliminary studies.

Experimentation
In the case of ambitious and complex projects

harboring profound social implications or surrounded by
high technical risks, however, the promoter might not
happen to have all of the information needed for an
immediate decision to plunge into full-scale system
.implementation, and will therefore wish to carry out
trials on a reduced-scale or limited-application system.
The purpose of such experiments will thus be to test a
particularly sensitive aspect of the project (ergonomic,
technical or economic).

The French PTT’s “Electronic Directory” system is a
particularly eloquent example of this optional
experimental phase. In getting this project off the ground,
the General Telecommunications Directorate was
committing itself to a major program of operations
aimed at overall enhancement of its telephone
information service (improved quality of service to users
and bettered working conditions for operators), while
giving a boost to videotex. But the Directorate did not
want to make this commitment until thorough trials had
been carried out (test of a sampling of fifty-five voluntary
subscribers using a mock-up, followed by development
of two full-scale prototypes for 300,000 subscribers).

Specification

When construction of the system is given the go-
ahead in light of the feasibility study and any initial trials,
the customer must draw up a system specification
expressed in terms of his needs, but abstaining from any
definition of solutions: he must describe only what the
system has to do, and not how it should do it, in order to
avoid the a priori imposition of penalizing or expensive
technical requirements and to derive the greatest benefit
from the creative imagination of systems designers.

This specification should indicate, as accurately as
possible :
® the system’s objectives, its required functions and the
quality of service demanded (e.g., around-the-clock
operation);
® the system’s environment, its relations with other
systems (if applicable), its users (indicating, for example,
user familiarity with DP techniques, ease of use required
probable system utilization rate, frequency of
transactions, etc.);
® specific constraints to be taken into account (required
system growth capabilities, conditions surrounding
maintenance operations, degree of freedom in selection of
hardware, etc.).

In drawing up his specification, the owner — who
must in any case retain responsibility for his project —
regularly turns to an information engineering company
for assistance in defining and expressing his needs.

The owner next either issues an open invitation for
bids or consults with a selected group of potential
contractors.

The companies approached may be hardware
manufacturers, but are increasingly including information
engineering firms. Acting alone or —in the case of large
projects —as members of consortiums, they form the
pluridisciplinary teams which will come up with
solutions, design architectures and seek out the most
appropriate equipment. Then, by successive iterations,
they will isolate the solution which best matches —in
terms of technical, human engineering, financial, etc.,
criteria — the specifications of the system to be
implemented.

25



26

e R A T ==y ===~y

SYSTEM CONSTRUCTION

Contractor organization

After analysis and comparison of bids, the owner
selects a prime contractor — assisted by subcontractors or
co-contractors, as required — tasked with building his new
system.

To meet his commitments to the owner (and to make
sure that his subcontractors honor their own pledges, in
turn), the prime contractor must organize and install a
stringent project management structure, exercising three
basic functions:

—a planning function,
—a technical function,
—a financial function.

To begin with, the prime contractor must set up
project management methods and structures, ultimately
mcluding (for a large project):
® asingle project manager, exercising all necessary
operational authority and acting as sole spokesman in
dealings with the owner;
® a project steering committee; made up of the project
manager and spokesmen for the prime contractor and
other project implementors, which makes essential
decisions and monitors project progress;
® the prime contractor's working departments, tasked with
project scheduling and review, quality control,
documentation, training and maintenance policy. The
planning team, assigned to keep tabs on overall
scheduling and to monitor project progress, requires at
least:

— a PERT-type scheduling system,

— a production control system to track project execution
vis-a-vis the budget;

® a project administration organization, tasked with
concluding contracts, billing, receipts, payments to
suppliers, etc.;

® g technical coordination branch, tasked with technical
supervision of implementing teams and subcontractors.
This agency will define the languages, methods and tools
to be used during contract execution, develop a detailed
system architecture, centralize requests for modifications
and check their consistency and compatibility with
supplies or requirements of other participants.

System architecture

The system architect — increasingly a large
information engineering company holding the prime
contract for a project — must next confer with his
subcontractors to:
® define the system’s main components, their relative
ranking, and the interfaces between components and the
system environment (insofar as possible 1solating portions
likely to evolve in time, in order to achieve the most
stable possible interfaces).

In particular, the prime contractor must define
operating conditions in case of component failure
(automatic switchover, load sharing, etc.) compatible
with the minimum required quality of service.
® define system operating procedures and conditions by
seeking out solutions yielding the greatest ease and safety
of use compatible with budgets and deadlines (simplicity
of dialog with system, operational control, automation of
the maximum number of service fonctions, etc.).
® sclect equipment (computers, terminals,
telecommunications equipment, etc.) and dimension
them (computing, storage, transmission capacities, etc.)
as a function of anticipated performance levels.

Just as the must strive to build the simplest and most
easily-used solution possible, the system architect will
place priority choice on standard hardware and software
m order to minimize costs and deadlines (which will in no
way hinder him from building a heterogeneous system —
1.e., one associating hardware from different vendors —if
economic reasons justify this approach).

If no standard ijlardware product is capable of
satisfactorily solving a given problem, the prime
contractor and his subcontractors will jointly define
dedicated equipment. An example of this approach was
the Electronic Directory, which necessitated
implementation of a concentrator and a database
management system yielding higher performances than
vendor offerings available at the time.

An intermediate solution would, in most cases,
involve the writing of dedicated software for standard
hardware.

Throughout this delicate process, the architect builds
his system so as to provide maximum support for tests
and integration, failure detection, maintenance, user and
operator training and — insofar as possible — future system
evolution.

Finally, the architect checks out his system,
specifically making sure that the equipment “dovetails”
correctly for achievement of desired performance levels.

At this stage (i.e., without waiting for the acceptance
phase), the system architect might wish to apply a
number of tools (load or traffic simulators, behavior
simulators) to make sure that performance levels expected
of critical items of equipment will actually be attained.

The design of a system architecture requires
competence of the highest level comprised of experience
and familiarity with the economic sector in which the
system will be used, hardware, basic software and
applicable leading-edge technology. But it also demands
qualities more closely related to the art of information
engineering: the ability to think of solutions and the
sureness of judgement leading to and effective,
harmonious and economical solution.



At this stage, the project is broken down into a
number of operations, themselves divided into
elementary tasks, and the schedule stipulating the relative
rankings and chronological relationships between these
operations or tasks is drawn up in detail. Human and
material resources required for accomplishment of each
task, as well as its forecast duration, are stipulated in the
schedule.

Before commencement of implementation, it must be
ascertained that this schedule complies with contractual
delivery deadline and cost commitments and, if not, the
prime contractor must make necessary adjustments to
live up to requirements imposed by his bid.

The implementing teams will then progressively
install themselves for handling the various project phases.

Management system
for luxury products
LACONTRE is an
exporter of French
luxury products (wines
and spirits, cigarettes)
and publicizes its activi-
ties with an all-women
parachute team shown

here at the outset of a
spectacular jump. With
both feet on the ground,
the company has entrus-
ted complete implemen-
tation of its business ma-
nagement system to
CAP GEMINI SOGETI.

| believe that it is not
possible to know the
paris without knowing
the whole, any more
than itis possible to
know the whole without
knowing the parts,
(Blaise Pascal)

The operatlonal audit
CAP GEMINI SOGE-
Tl has been making use
/ of operational audits for
gl A many years: both for its
575-’ f in-house requirements
and for its customers’

Mg S projects, when requlred.

The operational audit,
carried out by a team of
two or three experts who

are as independent as
possible from the project
management team, is ai-
med to ensure imple-
mentation quality and re-
view technical risks vis-
a-vis project targets
(contenl, deadiines,
budgets and perfor-
mance levels) and quali-
ty standards applied

(e.g., for documentation,
programming, etc.).

Audits are triggered
as systematically as pos-
sible in preventive
(rather than remedial)
mode, with a natural
priority assigned to high-
risk projects.

Interflora dlearing
system

The INTERFLORA
network provides a well-
known service for do-
mestic and international
flower deliveries in prac-
tically every country of
the world.

This company called
upon CAP GEMINI
SOGETI to implement
the specifications for its
new system for manage-
ment of payment
clearing operations
between participating

florists, and project ma-
nagement using the
Group's SUPER
method: training of the
project manager of BFI
(common subsidiary of
Banque Frangaise and
Interflora) and project
staffing, with validation of
progress schedules and
supervision of project
progress.

Preliminary study for
an electronlc mall
system

Each year, post of-
fices face an increasing
volume of letters, printed
matter and parcels. In
order to reduce work-
loads and handling
costs, the French Ge-
neral Directorate of
‘Posts is considering use
of the high-speed trans-
mission facilities offered
by the TELECOM 1 sa-
tellite. With this in mind,
the Directorate has re-
quested CAP GEMINI
SOGET! to perform a
preliminary definition
sludy for an electronic

mail system which would
transport documents,
bills, bank statements,
etc., issued by large
companies, banks and
certain government
agencies, with printout in
local post offices.
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Software development and debugging

Software to be implemented primarily consists of
aplilication programs, system initialization programs
(taken from existing data and program file), programs for
tests and integration (which from be viewed as
applications in themselves) and, if applicable,
supplementary infrastructural software (connection to
special peripherals, protocol for communication between
equipments, etc.) a(ijded to the vendor’s basic software.

The following tasks — which themselves constitute a
project—must be carried out: organization and followup
of the project schedule, team formation, detailed system
analysis, system design, program writing and testing,
documentation writing, sequencing tests, user training,
etc. The majority of large information engineering
companies are capable of applying highly sophisticated
methods and tools for each of these jobs (pages 38 to 44)
present a selection from CAP GEMINI SOGETI’s
inventory of methods and aids.

Procurement of hardware and equipment

In parallel with software development, the prime
contractor oversees procurement of system hardware and
equipment, falling within three categories:
® “catalog” hardware, ordered directly from the
manufacturer, or furnished by him if he is a member of
the consortium (computers, conventional peripherals,
detectors, actuators, controllers),
® “special” hardware, requiring design and fabrication
operations,
® “supplementary” equipment — not included as part of
the system supply — required for tests and integration,
such as environment simulators, software pergormance
measuring units, etc.

To this end, the prime contractor must set up an
organization for technical, administrative and financial
management of subcontrators. This function is entrusted
to the technical coordination team, which draws up
schedules for standard hardware ordering and delivery
and for design and fabrication of special equipment. In
case of difficulty, this team is responsible ?or working out
solutions with suppliers aimed at preventing overall
project delay.

Integrated real-estate company formed by two seasonal apartment

management
The integrated ma-
nagement system de-

real-estate firms spe-
cializing in the winter
sports resort market —
veloped by CAP GEMI- handles all administra-
NI SOGETI's Grenoble tive and marketing
Branch for HOMING - a operations related to

tion of an apartment i
rentals and sales, one of 20-0dd resort

Making use of a tele- integrated managem
communications of owner-tenant rela-
network, this system  tions, and complete i
permits the selection  ternal management f
and immediate reserva- the associated real-¢




Training and documentation

Customer takeover and operation of the system are
obviously highly dependent on the quality of
documentation and training which he receives.

System documentation is extensive and varied: user’s
manuals, operating manuals, technical documentation on
software (general specifications, module documentation,
system design, program documentation, etc.), general
documentation on hardware and accessory equipment
(general description, drawings, nomenclatures, operating
and maintenance manuals, etc.). Moreover,
documentation for non-standard system components
(application software, special equipment, etc.) undergoes
continuous modification and adjustment during the entire
design and implementation phase, and its updating is a
time-consuming, meticulous and painstaking job.

To mitigate this problem, information engineering
companies have made an effort toward maximum
automation of the documentation of their systems, and

have developed automatic documentation tools for this
purpose. ADOC, developed by CAP GEMINI
SOGET], is a software product which automatically
generates, formats and updates documentation from the
very outset of a project.

Following this procedure, system documentation is
available at a very early stage, and training of users,
operators, DP and mamtenance personnel may begin
with the integration phase (described below), permitting
their thorough familiarization with the system as of the
provisional acceptance phase. In the CAP GEMINI
SOGETI approach, these training tasks are performed by
the system designers and implementors themselves,
under the supervision of specialists.

e firms and theirfraT
ised agencies.

A major conversion
for PPG Industries,

Inc.

When PPG Indus-
\ries, Inc., 8 major manu-
facturer of glass, chemi-
cals and paints, decided
to change ils computer
environment within the
Coatings and Resin Divi-

sion, DASD Corporation
was called on to plan and
implement this conver-

sion.

Initiafly, the business
and manufacluring appli-
calions are being
converted for the cor-
porate offices and once
completed will be moved

10 each of the 12 ou-
Hyir}%nlant‘bcations_

e project will in-
volve a DASD team of
17 people, a COBOL
language translator, file
translator and file
compare utility pro-
grams,

fr »

l

|
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Evolution of a large
system during lts
operatlonal life

An Automatic Digital
Information Relay Cen-
ter (CRAID), the first au-
tomated link in the
French Navy's telegraph
network, has been
operational in Paris since
December 1970. At that
time, the Navy had re-
quested Compagnie des
Compteurs and CAP
GEMINI SOGET! to im-
plement three message
switching centers,

nodes of this network.
As maintenance of
the computers control-
ling these cenlers is gro-
wing increasingly pro-
blematic and the volume
of messages exchanged
is increasing each year,
the Navy has decided to
modernize its equipment
and has assigned CAP
GEMINI SOGETI and
TIT to implement a new
hierarchized network
employing packet swit-
ching but making rene-
wed use of enhanced

functions from the exis-
ting system, particularly
with regard to message
switching procedures.
This system will be re-
placed during 1983 by
the ARTIMON network,
now being implemented
by CAP GEMINI
SOGETland TIT.

Growth and
Computerization
MAPEM is a small,
family-operated manu-
facturing firm whose
"“Expresso” household
coffee-makers currently
hold 20% of the French
market. In order to cope
with its rapid growth (on
the order of 30% an-
nually) and with past
problems in computeri-
zation, MAPEM reques-
ted CAP GEMINI SO-
GETI to provide it with a
five-year DP plan, invol-
ving an appraisal of the
existing system, analy-
sis of information sys-
tems, recommendation

of an organizational
structure and selectiof
of a medium-term de:
velopmental scenari
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Hardware and software integration: system
acceptance

After procurement or fabrication of hardware, and
development of software, the prime contractor moves
into the painstaking phase of integration, aimed at testing
and debugging overall system operation and terminating
in final acceptance by the customer.

Integration must follow a strict plan; each test must
move verification of system operation a step forward
without allowing corrections made during this process to
have repercussions on portions already tested.

Integration thus requires a maximum degree of
method, stringency and discipline, particularly in the case
of large integrating teams. Integration must be planned
from the very design phase, with the drafting of
acceptance documents stipulating test content, modalities
and results for the three main phases described below.
Integration must therefore be viewed as a sub-project in
itself and must be automated to the greatest possible
extent, requiring — besides the use of a number of tools —
the writing of dedicated programs.

e “Test-platform” technical acceptance

In order to permit system integration at the earliest
possible date, the prime contractor installs a “test -
platform”, made up of actual (or identical) system
equipment. At the outset, this platform — at the disposal
o(tiim lementing teams — includes only a computer and a
handful of peripheral devices; it is gradually
supplemented by other items to be integrated, which
have already undergone in-plant acceptance. As total
system testing cannot be performed until the system is
connected to its final environment, simulators and
performance measurement tools must be used. Platform
acceptance should be as complete as possible, with testing
of as many components as are available at this stage.

e Onsite provisional acceptance

When the system has been installed at the final site,
platform acceptance tests are first repeated, followed by a
“suitability check” aimed at testing “real-life” system

operation and ensuring that it complies with the
operational criteria deﬁned in the specification. This phase /2
marks the transfer of the right to system use to the
customer, operational startup and commencement of the
guarantee period.

e Final acceptance

Final acceptance takes place at the end of an interval
ranging between several weeks to several months of
normal service, during which the customer assures
himself of satisfactory system behavior — particularly
from the standpoint of performance levels — under normal
operating conditions.

Computerized
management for
reglonal food
products

To develop its
management infor-
mation system, LA-
FOREST-, a compa-
ny which manufac-

tures and distributes
traditional fine food
products from
France's Périgord
region (such as
goose-liver paté) —
turned to CAP
GEMINI SOGET!I's
Bordeaux Branch,

Performance en- use of two dedicated
hancement tools hardware units: a

In order to traffic generator and
achieve the PTT's a status monitor.
stipulated response With the traffic
time of one second  generator, predefi-
for 100 simulta- ned scenarios can

neous calls for Elec-
tronic Directory ser-
vice, the system de-
signers had to make

be simultaneously

established on up to
190 lines. The status
monitor, deriving da-

ta from a probe in
the compulter, gives
an instantaneous
screen display of
global central-unit
loading and interrupt
level activities.

In parallel, a sta-
tistical logical extrac-
tor allows observa-
tion of the time dis-

Command assistance
systems

Implemented for the
French General Staff un-
der the aegis of DTAT/
SEFT, the Controlled
Message Distribution
System (SDCM) and
Command Information
System (SYSIC) —
operational in 1977 and
1979 respectively — pro-
vide continuous informa-
tion to the General Staff
concerning the situa-
tions in France and
abroad and feature swit-
chover between sys-
tems to adapt resources
to changing siluations.

As prime contractor

for one of these systems
and responsible for the
bulk of the other's sof-
tware, CAP GEMINI SO-
GETI worked with its as-
sociates CIMSA and La
Signalisation to setup a
particularly effective
technical structure for
maintenance and expan-
sion of these systems
throughout their life-
times. In parlicular, this
system provides for re-
configuration requests,
user prompting, situation
analysis, solution see-
king and evaluation, task
execution and docu-
mentation and history file
updating.
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OPERATIONAL LIFETIME OF SYSTEM

System guarantee and maintenance

The guarantee, generally included in the
implementation contract, stipulates that, for a period of
several weeks to several months, the prime contractor
undertakes to correct operating defects (correction of
software errors, replacement of defective parts, etc.).

Beyond this period, and throughout the system’s
lifetime — lasting for an average five to ten years, but
sometimes extending to some thirty years — many
maintenance operations will be required: corrective
maintenance (correction of hidden errors which may not
become evident except under exceptional operating
conditions, replacement of defective parts); preventive
maintenance, performed systematically and at regular
intervals on equipment; software updating as a result of
hardware replacement or modification; and, above all,
changes desired by the user, as a system is a living thing,
an entity in constant evolution.

which implemented
the following appli-
cations: ordering
and invoicing,
payroll, personnel,
inventory, accounts
receivable and paya-
ble, and general and
cost accounting ma-

nagement, among
others.

tribution of program
execution and
operator action on
system nerve centers.
Thanks to these
tools, the saturation
level was raised
from 10 10 60 callers
with nominal res-
ponse times achie-
ved in a second stage.

A maintenance as-
sigment for CAP GE-
MINI BELGIUM

The information pro-
cessing requirements of
Esso’s Antwerp refinery
have increased cease-
lessly during the past 15
years, and over 100
users today regularly
forward application up-
date and enhancement
.requests to the refinery’s
computer center.

CAP GEMINI BEL-
GIUM, which has been
providing assistance to

Esso-Antwerp's internal
DP department for a
number of years, is cur-
rently implementing the
bulk of the refinery's
maintenance and a por-
tion of its system pro-
gramming.

Each of CAP GEMINI
BELGIUM's professio-
nals, assigned responsi-
bility for one or more
subsystems, is in direct
contact with users, at-
tends their meetings and
carries out all requested
maintenance operations.

cation of CAP GEMINI
SOGET! software deve:
lopment and documen-
tation standards, mainte
nance execution times
have been reduced by
about 30% in two years

Thanks to the appli- 1§

Special attention must therefore be devoted to system
maintenance from the very design stage (priority ' -
selection of standard hardware and software, definition of
interfaces which will remain as stable as possible in time,
systematic use of methods and tools for maximum
automation of system fabrication and documentation,
etc.). Maintenance must also be organized with the
greatest of care, because:
® it represents a substantial cost factor, as —according to
anumber of surveys — it takes up some 50% to 90% of
user DP professional’s attention over the system’s
lifetime, regardless of their company’s activity,
® fault location poses difficult problems, particularly in
large and heterogeneous systems,
® system shutdowns must obviously be reduced to a
minimum (disruption of service, economic and human
consequences of failures, etc.).

In order to reduce shutdown durations and repair costs,
the prime contractor must therefore enable the system
operators to handle as many maintenance echelons as
possible, providing them with manuals, documentation,
measurement, diagnostic and locating procedures and
tools, as well as training resources. He must also plan on
an adequate number otg spare parts and sub-assemblies,

-enabling the operator to replace failed equipment, to be
repaire(!f onsite by the manufacturer — or, in the case of
more serious failures — returned to the plant. It should be
noted that, for certain components, some manufacturers
have already adopted the concept of “throwaway”
hardware when — thanks to lowered manufacturing costs
— straightforward replacement of defective equipment
proves less expensive than repair.

System conversion

It is rare for a system to escape the need for
conversion during its lifetime, as the speed of
technological change often necessitates replacement of
hardware, software or both at once, for reasons of
efficiency or economy; conversion may also result from a
wish to achieve a uniform hardware base.

A conversion is a special type of project, quite
different from implementation of an application, whose
basic difficulty is an organizational — and not a technical -
problem.

Conversion of a large system might take 12 to
18 months and requires several months’ more parallel
operation of both the old and new systems. Moreover,
the system continues to live and change during the
conversion process itself. Successful conversion requires
genuine experience and the application of a tested project
management method, a methodology, and dedicated
tools permitting maximum automation of operations.

CAP GEMINI SOGETT has made a full-fledged
activity of the conversion process. The Group’s
knowhow, methods and tools enable it to guarantee the
full success of conversions requested by its customers.
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A bank wishes to install an automatic teller machine
network. Its DP manager will begin by defining his needs
as though he were a user of the future system. He will
stipulate inquiry frequency, admissable response times,
etc. In point of fact, he will draw up a specification,
which he will turn over either to an “architect” tasked
with translating these needs into a detailed plan, or
directly to the future prime contractor, who will propose
a number of possible solutions and implement those
ultimately adopted.

Our scenario thus involves two chief agents: on the
one hand, the banker-owner; on the other, the prime
contractor, who might be an information engineering
company.

OWNER

The owner is the person — in most cases, a legal entity
— for whom the system is produced ; by extension, the
“owner” is the department, organization or public or
private agency assigned to conduct the investment
operation.

His task may be described as follows: define the work
in the form of a detailed program providing data on the
site, operational requirements, legal or environmental
constraints, deadline, quality and (exceptionally) price
requirements; negotiate study and execution contracts;
and carry out acceptance of completed studies and works.

This definition, originally applied to construction and
engineering contracts, is also valid for DP systems, as the
customer — obtaining assistance from an information
engineering company, if required — must perform
preliminary studies, draw up a specification (which must
leave room for widely-diversified responses and,
consequently, must abstain from the definition of
solutions, a task to be performed by the system architect),
issue an open invitation for bids or engage in limited
consultation; then, after having made his selection from
among the bids submitted, he concludes one or more
contracts for implementation of the system, supervises
project progress and carries out acceptance of the work.

PRIME CONTRACTOR

This term, common in the construction field,
designates the party tasked with “designing the work,
directing its execution and submitting it for acceptance
and payment”.

The process of contract execution may follow two
paths. On the one hand, responsibility for design and
supervision of system construction may be assumed by a
single prime contractor. On the other, this responsibility
may be shared between a general prime contractor and
special prime contractors who, under the supervision of
the former, are tasked with design and monitoring of
execution of portions of the work.

In the DP field, prime contracting may — if analysis of
possible variants is carried to an extreme — assume one of
the following two practical forms:

Prime Contractor as “Industrial Architect”

In this case, the prime contractor and the system
architect have very similar assignments. These may start
far upstream from actual execution of the work,
beginning with the drafting of a master plan, preliminary
studies and specifications (hardware and software). They
continue logically with the analysis of bids, development
of a detailed system architecture, specification of
hardware, basic software and application software.

The prime contractor then negotiates contracts with
subcontractors; in this task, he is assisted by the
“industrial architect”, the contractor tasked with starting
up the work, coordinating it and monitoring its progress
(in particular, by ensuring that subcontractors comply
with deadlines and prices) and, finally, carrying out
acceptance operations. The industrial architect also acts as
permanent consultant to the prime contractor.

When the industrial architect is an information
engineering firm, the prime contractor also tends to task
him with the fabrication of dedicated basic and
application software. As the industrial architect has
defined the system specifications, architecture and
environment, he is thoroughly familiar with them;
moreover, he possesses the necessary development
resources and methods. He is therefore in the best
position for rapid, efficient design and fabrication of this
software.
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Prime Contractor as Turnkey Supplier

In this case, the prime contractor undertakes to
perform full design and implementation of the system,
which he delivers to the owner in turnkey form. He must
entrust a portion of his services and supplies to
subcontractors or co-contractors, and his role consists in
assembling the target system on the basis of all of its
parts.

If the system is a relatively simple one, the prime
contractor purchases hardware (computers, transmission
equipment, etc.) directly from its manufacturers, who are
subcontractors having no direct dealings with the owner
(unless the owner requires otherwise, in which case he
designates them — and possibly pays them — directly).

This approach may also result in a triangular
agreement getwecn the owner, the prime contractor and
the hardware manufacturers. While maintaining
responsibility for turnkey system delivery, the prime
contractor is not involved in the supply and installation of
hardware, which is purchased directly by the owner.

In most cases, however, contractors dealing with an
owner are led to form consortiums, in which they are
either (or both) “joint”, if all are jointly responsible for
the entirety of the contract, one of them being designated
as spokesman vis-a-vis the owner, and “several”, if each
is responsible only for a specified portion of the work,
with one contractor designated as spokesman and
coordinator usually acting jointly with each of the others.
In the absence of such an arrangement, a number of
separate contracts are prepared for separate contract
divisions.

The task of the coordinating prime contractor (see
general table) is to prepare, submit and defend the
consortium’s bid, negotiate the contract with the owner
(and his own contracts with his partners), provide
technical, administrative and financial project
supervision, move information between participants,
validate his partners’ services and supplies, monitor all
phases of integration and submit the system for
acceptance. The coordinating contractor also issues the
system guarantee.

Co-contracting partners are, obviously, associated in
each of these tasks as a function of their respective
responsibilities.

CRITERIA FOR SELECTION OF PRIME
CONTRACTORS

In view of these two very different contractual forms,
what criteria will guide selection of a prime contractor?

At first sight — and if we hold to the schematic
definitions of the preceding paragraphs — the owner
should always prefer to deal with a prime contractor
assuming overall responsibility for delivery, within
stipulated deadlines and budgets, of the specified system
(rather than supplying system architecture and, possibly,
software implementation as well). In practice, however,
this is not always the case, as this formula offers four
major disadvantages :
disadvantage 1: the project will necessarily be more
expensive; in view of the substantial risks he must take,
the prime contractor will — quite naturally — require a
higher margin on equipment and services provided.
disadvantage 2: to hedge his risks, the prime contractor

Forms of paymentfor e Fixed Price with Es

prime contracting
(after Metzger,
Managing a
Programming Contract)
® Firm Fixed Price
(FFP,

)

The price Is sel and
not subject to change
even if you have
estimated badly. Thisis
the most risky type of
contract to}usq on ta
programming job. It
should ne\rg? be used
without at least a very
clear statement of work,
no fuzzy areas, no
dangling definitions.
Many a project has
experienced severe
losses operaling uncer
such a contract.

calation (FP-E)

The price is set, but
some allowance is madt
fior both upward and
downward adjustments
in case certain things
happen, for example,
labor rates or material
costs change.

® Fixed Price Incen-
tive (FPI)

A target price is set,
but formulas are
established that allow
the contractor a higher
percentage of profit if he
exceeds selected
targets, such as cost,
and a lower percentage
of profit if he misses the
targets.




will tend to multiply precautions, stretch out preliminary
studies and add safety margins on to deadlines, with a
resulting prolongation of completion time.
disadvantage 3: this contract form has a tendency to
“rigidify” a project: the prime contractor will cling to the
specification, and refuse any request for modification
made by the owner; even in the absence of such requests,
relations between the two parties will be much more
formal, to the detriment of overall efficiency and possibly
even leading to a conflictual atmosphere.
disadvantage 4: a major one, indeed. In case of serious
difficulty, the only solution open to the prime contractor
is to take advantage of inevitable ambiguities in the
specification and negotiate additional contract clauses.
Under these conditions, the guarantee of a fixed price
may become a mirage.

1ll Implementation of
1ew system
Charles of the Ritz

_ Spidirellis & Asso- ning for the client's staff.
ciates, Inc., operatingin  The system, operating in

an environment where an IBM 4341 environ-

‘oup chose to imple-
ent an entire data pro-
ssing Installation,
iridellls & Associates,
>., was called upon to
ovide an on-line sales,
arketing and distribu-
n system.

the client had no har-
dware of its own, took
respansibility for project
management of the ap-

plications projects, desi-

gned all aspects of the
system, and provided
advanced technical trai-

ment, went operational
exaclly as scheduled.

Cost Plus Incentive

o Time & materlals

e (CPIF) (T&M)
This provides that the Here the contractor is
ntractor will be paid all  paid for labor hours

icosts plus a fee actually worked and the
lich varies depending  cost of materials used.
how close the

ntractor comes to

seting the established
get costs, or how well
'does in other areas
elled out in the

ntract. In the case of
’IF, the criteria which
termine the fee are all
jective and
3asureable.

Cost Plus Fixed Fee
PFF)
The contractor is paid

owable costs and a set
3

PRIME CONTRACTING: MODES AND
CONDITIONS OF PAYMENT

Reality does not allow itself to be reduced to such
clear-cut definitions of responsibility as those summarized
above. This is why — as the inset below indicates —
remuneration actually assumes many forms.

In a very rough outline, however, the prime
contractor might find himself in one of the following
three situations:

As industrial architect

His payment may be in the form of fees calculated in
terms of the time spend by his personnel in its consulting
tasks, system design, supervision of execution and
acceptance. A portion OFhiS fee may also be tied to the
results of the operation (compliance with deadlines,
budgets, system quality): this “cost plus fee” formula
originated in the USA and its use is tending to spread.
The “cost” (direct and indirect) portion is supplemented
by a fee, a variable which is negotiated with the owner.

As industrial architect and software implementor
The “cost plus” formula is supplemented by payment
for software design and implementation, which may be
i:)alculated either in terms of time spent or on a fixed-price
asis.

As coordinating prime contractor

The prime contractor is remunerated as in the
'arececling cases, both for the portion of the work that he
1as himself implemented and for his management and
coordinating duties. This payment is also accompanied
by a risk coefficient related to his undertaking to deliver a
turnkey system. The relative weight of his managing and
coordinating tasks may vary between 10% and 20% of
the contract price.

In each of these three cases, the prime contractor is
paid as a function of project progress — monthly, upon
submittal of progress reports — and of completion of
planned phases.

If he 1s the coordinating contractor, he must also pay
his co-contractors as stipulated in his contracts with them.

Finally, the owner does not turn over the balance of
payment due to the prime contractor and his associates
(which might amount to 5-10% of system cost) until final
acceptance of the system.
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SELECTION OF A PRIME CONTRACTOR

Prime contracting for a large project is a profession in
itself. A profession with its own “rufes of the art”, its
own methods and tools, a profession involving
continuing learning and self~improvement, in which
experience and references are acquired over the years.
This is why owners are increasingly turning to outside
prime contractors, a very rare event only a decade ago.

But to whom should the job be entrusted? To a
computer manufacturer, a general engineering firm... or
to an information engineering company? If this question
arose during the past, it is now tending to become a dead
issue.

First, let us take a look at the general engineering/
information engineering alternative.

With the increasing complexity of DP systems of a

given size, the proportion of specifically computer-related

technical sophistication is such that no one would
seriously consider entrusting design and implementation
to anyone other than a DP professional. An analysis of the
majority of large DP projects with prime contracting
handled by a general engineering firm indicates that this
company either included a very large, integrated or
subsidiary DP department or — the most frequent case — it
in turn called in an actual information engineering
company as subcontractor or co-contractor, the
lastmentioned acting as prime contractor for the project’s
DP development proper.
It is on this basis that CAP GEMINI SOGETT is
regularly requested to carry out assignments of this type.
As for the second alternative, between the two major
families of DP experts, with computer manufacturers on
the one hand and information engineering companies on
the other: which is today best placed to perform prime
contracting for large DP projects?

A land management
system for the Dutch
Minlstry of Agriculture
In order to accelerate
the process of agricul-

tural land consolidation
and redistribution re-
quired for use of modern
farming techniques, the
Dutch Ministry of Agri-
culture decided, in 1982,
to computerize manage-
ment of parcels heid
temporarily in its custo-

dy. The Limburg DP
center, one of two
operated by the Dutch
government, entrusted
the preliminary studies
for this very large pro-
ject, followed by prime
contracting for system
design and implementa-

tion, to PANDATA, a
CAP GEMINI SOGETI
subsidiary.

Thanks to use of the
SDM (System Develop-
ment Methodology)
method, developed by
CAP GEMINI SOGET!
some years ago, the

project— started up in
April 1982 and requiring
some 11,000 man-hours
of work — was delivered
to the customer on
schedule, just before
Christmas of that year.

A tumkey computerl-
zed command and mo-
nhoring system for a
Scottish fire depart-

ment

The Strathclyde Fire
Department provides
protection for a popula-
tion numbering 2.5 mil-
lion and handles 40,000
fire calls yearly. it recen-
tly decided to carry out
an ambitious program for
enhancement of its ser-
vice through reduced
call response times and
increased safety for fire-
men and the public.

In this contexd, it
contracted with




A computerized pro-
Ject management
system

Tasked with electrical
installation work on the
giant Statfiord-C offs-
hore oil platform, Natio-
nal Electro — a Norwe-
gian company speciali-
zing in electrical equip-
ment and cable - deci-
ded that a computerized
system was needed to
manage this contract.

The Bergen branch

of DATA LOGIC (CAP
GEMINI SOGETI's
Norwegian subsidiary)

assignment, completion
time monitoring and cost
control.

was given full responsi-
bility for the project, in-
cluding procurement of
hardware on the custo-
mer’s behalf.

The system , running
on a Norsk Data Nord
100 computer, handles
the following interactive
applications: scheduling
and supervision of
operations, personnel

IAL GEMINI, a British
subsidiary of CAP GE-
MINI SOGETI, for turn-
key implementation of a
major command and
monitoring system capa-
ble of handling operatio-
nal problems and ge-
nerating necessary ma-
nagement information.
The system performs
the foltowing main
operational functions:
©® message exchange
with mobile units by
means of 60 on-line ter-
minals,
® generation of a street
index for exact fire loca-
ting, using a phonetic in-

quiry technique,

® continuous indication
of the status and location
of firefighting equipment
and personnel.

Until the beginning of the *70s, the answer was
obvious: systems were primarily constituted by
computers and their peripherals, and the cost of this
equipment represented by far the lion’s share of project
cost.

In the space of just a few years, however, the
spectacular fall in the cost of components and a parallel
progression in equipment price/performance ratios has
shifted the large project’s center of gravity away from
hardware towarg software. But this purely quantitative
factor is overshadowed by at least two even more
important considerations:
® the increasing heterogeneity of equipment making up
DP systems (computers, peripherals, telecommunications
equipment, dedicated hardware such as detectors,
programmable controllers, etc.) places growing
importance on the role of an independent prime contractor
in the selection and coordination of multiple hardware
suppliers. And, assuming that a2 manufacturer
demonstrates as much impartiality as an information
engineering firm (which is hardly likely, as the
manufacturer would frequently have to act against his
own interests), the manufacturer does not — as does the
information engineer — have the everyday experience of
handling specifications for hardware of many origins and
functions, nor the experience of implementation on a
wide range of hardware types: the only experience which
can yield an in-depth familiarity with necessary
hardware.
® the variety of capabilities which must be brought
together and efficiently harnessed for system design and
fabrication: specialists in the sector of activity concerned,
experts in state-of-the-art techniques, software
engineering professionals, systems architects, etc. Now,
the computer manufacturer’s raison d’étre is to produce
and sell ]l'::ardware ranges and their basic software,
whereas the prime goal of the information engineer is to
design and implement systems and software, regardless
of whether this involves a large distributed system linking
the branch offices of a major bank to its head office, a
real-time process control system in a refinery, or a
telecommunications satellite program module... And to
do this, the information engineering firm must unite a
spectrum of capabilities which a manufacturer probably
could not or would not make available to his customers,
simply because it is not his job to do so.

These are all traits — wealth of experience, variety of
capabilities, creative power, arsenal of methods — making

information engineering companies the best prime

contractors for DP systems.
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engineerng,
companies

A successtul project...
thanks to SDM!

When Union Carbide
Benelux decided to ins-
tall a DP system in
Antwerp at the begin-
ning of 1982, it turned
over full responsibility for
system development to
the local Branch of.

W

Quallties sought

during recrulting of
professionals

e aptitude for logical
thinking: reliability and
flexibility of reasoning,

e intellectual aptitude:
faculty for adaptation and
assimifation,

® personalily: dyna-
mism, emotional stabili-
ty, drive, self-sufficiency,
cooperative spirit, imagi-
nation,
® technical knowhow.
In France alone, to
meel its own needs and
satisfy a small portion of
its customars' require-

" ments, CAP GEMINI

SOGETI:

® eoxamined 8,000 em-
ployment applications in
1982

® hired (or was respon-
sible for the hiring of)
over 700 professionals
during that year.

CAP GEMINI BELGIUM.

CAP GEMINI
BELGIUM's use of SDM
(System Development
Methodology), a deci-
sive factor in the custo-
mer’s decision on
contract award, enabled

the company to deliver
the system — within the
stipulated deadline and
budget—in February
1983.

We recall that SDM,
developedin 1970 by a
team of CAP GEMINI
SOGETI's Dutch and
American consultants, is
a DP project manage-

ment method providing a
full definition of each of
the seven stages of a
project’s life (from preli-
minary studies to main-
tenance operations), to-
gether with tasks to be
implemented and

methods and tools to be 4

used.

An "“Expert system”
application

An expert system
using 2 CAP GEMINI
SOGETI “thinker” is
now undergoing auto-
mated development. It
will provide construction
contraciors with deci-
sionmaking information
on excavation and foun-
dation test drillings re-
quired by soil charac-
teristics.

"Inferential rules” are groundwater, its hydro-

fed into the system to
enable it to solve pro-
blems posed by this
specific situation. Sam-
ple rules:

® if the building is
constructed of conti-
guous blocks, settling
must be calculated,

® ifthe terrainisona
sharp incline or is very

broken, a stability calcu-
lation must be per-
formed,

o ifthe terrain has no
water table or circulating

geology need not be in-
vestigated,

® if the terrain might
conceal cavities, they
must be detected by mi-
crogravimetry.

“The modification of
the species, the crea-
tion of new living types
could only be a matter
of molecular biology."”
(after Jean ROSTAND)




The information engineering industry — which, we
recall, primarily includes the three activities of consulting,
software implementation and systems engineering —is
still in its youth.

An “engineering” activity may acquire its title and
content almost overnight, or through a millenial process
of change and development. The former case is
exemplified by the newborn field of genetic engineering; the
latter, by military engineering, originally limited to the
art of fortification, then expanding to encompass field
work during military campaigns, then management of
matériel and, finally, combat training for engineer units...
to ultimately retain this lastmentioned function alone.

A function which evolves with changing industrial
techniques and organization, engineering may now be
clearly and accurately applied to characterize the activities
of software service firms. A variety of caricatured or
incomplete designations for these companies has been
proposed over the years, ranging from the humble
“temporary personnel contracting” to (in France) the
dignified “data processing services and consulting” tag. In
our opinion, today’s realities and tomorrow’s needs
would seem to merit — at least insofar as larger firms are
concerned — use of the term information engineering, uniting
the concepts of our profession’s ART, its METHODS
and its WORKS.

ART

The information engineering professional is
characterized by his ability to create. This faculty is a
combination oty creative power, knowledgeability in a
number of techniques, a liking for innovation and a job
well done, and an aptitude for listening to others.

It is expressed in the ability to offer counsel after having
fully analyzed and understood a customer’s need or
problem, to construct a solution on the basis of existing
technical materials and comparable situations from the
past, to conceive and apply fresh ideas (which might derive
from application of a new theoretical concept to a
concrete situation, transfer of techniques used in one
domain to another, or creation of new functions).

It is not by chance that the leading information
engineering companies hold and maintain a high level of
creative potential. In fact, a major segment of their
organization is focussed on this target; CAP GEMINI
SOGETT’s own activities take the following approach:
® at the recruiting level, the Group seeks out candidates
whose personalities, inclinations and attitudes are attuned
to exercise of the information engineering professional’s
trade (see inset, below);
® besides his hands-on training (marked by diversity of
experience, emphasis on teamwork), the professional
participates in training courses given by Group
companies to match the needs of a project or within the
framework of a training plan providing complete
coverage of new technologies;
® the environment created both by the company (and,
within the company, the Branch, the basic cell of CAP
GEMINI SOGETT's organization) and by the profession
itself is rich in incentive, encouraging creativity and open-
mindedness. Not only do CAP GEMINI SOGETT’s
professionals enjoy a wealth of opportunity for enriching
contact with other Group engineers and experts: they
must also — within the framework of the projects to
which they are assigned — fit themselves into a ceaselessly-
renewed working context, adapt themselves quickly to
highly diverse technical and human environments, and be
able to react unhesitatingly to customers’ demands.

e finally, CAP GEMINI SOGETI has its own research
centers and development departments which go beyond
the implementation of new products to disseminate the
results of their work throughout the Group, thereby
contributing to the maintenance of a high technological
level. The Group has three research centers: the Grenoble
Research Center is specialized in software engineering,
database systems and machine translation;

the Rennes Information Technology Center

specializes in networks and videography; and, as its name
indicates, the Toulouse Space Technology Center devotes
its activity to space systems. Three other units create
software products: CAP SOGETI INSTRUMENTS’
Development Department in Paris (software engineering
products), CAP SOGETI FRANCE's Directorate of
New Techniques, also in Paris (videotex products) ; and
DASD’s Conversion Products Development Unit in
Milwaukee.
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METHODS

Methods form the most valuable set of tools held by
the most experienced information engineering companies
for software development and systems implementation.

In the case of CAP GEMINI SOGETI, this arsenal is
thel product of over fifteen years’ experience and contract
projects numbering in the thousands. It may be broken
down into three major families:

Software engineering tools and methods, aimed at
enhancing the productivity of each of the successive
stages in the life of a program, specifically including:

e methodologies for master plan drafting and systems
development, generally based on the principle of
segmenting development operations into short phases,
from initial scheduling to preparation for startup and
maintenance;

® project management and systems engineering
management methods and software primarily intended
for supervision of large projects whose PERT scheduling
cannot be established or updated manually, given the
large number of constituent elementary tasks;

® integration of assemblies of elementary tools into a
coherent environment, the most concrete and advanced
example of which is MULTIPRO, developed and
marketed by CAP SOGETIINSTRUMENTS (see inset,
below).

. MULTIPRO,

CAP GEMINI SOGETI’s range of software

A modern means of
rationalization of pro-
gram production, MUL-
TIPRO - one of the few
software engineering
systems currenlly on the
market - offers all func-

tions required for imple-
mentation and moni-
toring of all stages of a
software product’s life:
® project scheduling
and progress supervi-
sion, using methods

such as SUPER, develo-
ped by CAP GEMINI
SOGETI,

e design, specification
and analysis aids such
as diagram and form ge-
nerators, which guide

mdhpre

MULTIPRO’s
Contribution
to DP Centers:

® speedier develop-
ment times,

® reduction of user
mainframe workloads,
® enhanced soft-
ware quality and possibi-
lity of reuse,

® jncreased mainte-
nance efficiency.




Aids to applications development, spanning the
range from the analysis guide to the ready-made
program.

Standard application programs, quite common in
mathematical and technical applications (structural,
statistical calculations) and in simple management
applications (general accounting, accounts receivable)
unquestionably meet the needs and wishes of
microcomputer users, but cover only a minor portion of
the requirements of users of other hardware categories.

Obviously, it would be desirable to offer off-the-shelf
solutions whenever acceptable to the user, if only to
economize on DP professionals’ time. But the ready-
made program is not the only aid available, and CAP
GEMINI SOGETTI has developed a set of programs and
documents which its g_rofessionals use in determining and
proposing the most effective and appropriate resolution
to the customer company’s application problem. In

increasing order of generality, this series of aids includes:
e standard application modules (SAM), covering the
major realms of routine management: general and cost
accounting, inventory control, etc.;

e management applications analysis guides by field of
activity: hotels, local governments, hospitals, banks, etc.;
e detailed systems descriptions meeting highly
specialized requirements, including reusable program
modules: pub(iic service communications, weapons
systems, etc.;

e application descriptions embracing both functional and
actual operational specifications.

'ngineering workshops.

® aids to communica-
tion between implemen-
tors, such as selective or

updating of all project in-
formation,
® processing of docu-

ne designer and facili-
ate document output,
' programming and de-

—generation of statistics [~
onuse of the software |

———

ugging aids, such as
ne syntax analyzer,

v library management,
«asing the storage and

mentation, including
texts, codes and dia-
grams, thanks to "Gra-
phiXstructuré” (R),

general message distri-
bution,
® metrological tools,

engineering machine, ’

permitting — for example

LY
\—
", TheLyons Reglonal
%, Telecommunications
\ » Directorate chooses

¥y %/ theDIALOG method
6] Mm ) Wishing to get a firm
S 7 Y grip on development of
‘-\;) its DP projects, the
/" Lyons Regional Tele-
/' communications Direc-

nal task assignment,
overall task scheduling
and assistance to project
management decision-
making.

® SUPER: project ma-
nagement for unification
of progress measure-
ment and project accep-

formation to project ma-
nagers.

® MAD: a systems ana-
lysis method for exact
definition of applications
and their real validation
prior to fabrication, ge-
nerating unique re-
ference documentation

SOGETI provided trai-
ning for project mana-
gers and their direct su-
bordinates, guided
method installation on
test projects prior to defi-
nitive startup of the
methodology, and fur-
nished assistance and

management methods
offered by CAP GEMINI
SOGET!'s DIALOG
methodology. DIALOG
is made up of three mo-
dules: SCOP, SUPER
and MAD.

@ SCOP: an organiza-
tional method for project

system architecture
shows, MULTIPRO
consists of:

© individual worksta-
tions or software engi-
neering terminals (TGL).
These microcomputer-
based workstations are
integrated into a human-
engineered environment
including printers (IGL)
and attractive furniture,
as shown in the photo
opposite,

® adedicated develop-
ment machine or soft-
ware engineering ma-
chine (MGL), for interac-
tive production and up-
dating of programs and
associated documenta-

applications
library

= torate has adopted the definition, identification tance, providing, if ne- for all implementors. consulting on integration
o project organization and  of associates, operatio- cessary, supervisory in- CAP GEMINI of DIALOG.
'_'\,
‘_I-
\
./' —
As the diagram of tion by one or more im- /'

plementing teams,

® equipment for
communications within
the workshop and with
user mainframes

for which applications
are intended.

)
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Basic tools for new technologies
Some new technologies are rapidly and economically
accessible to users only insofar as basic tools have been
developed 2nd implemented by specialized suppliers. The
large information engineering firms, generally
participants in development work involving these
technologies and generating user requests, are sometimes
led to develop such tools. In videography, for example,
CAP GEMINI SOGETT has created the MULTITEL
range of videotex systems, currently in use by many
banks, distribution companies, newspapers, local
governments, etc. Without the availability of systems like
MULTITEL, these organizations would not have been
able to install their experimental videotex services or
schedule startup of definitive services.

MULTITEL,

CAP GEMINI SOGETI ’s vidéotex systems range.

The MULTITEL sys-
tem range is made up of
four models:

MULTITEL 10: Stan-
dalone videotex proces-
sor, without direct link
with the user company's
existing DP systems.

Videotex database
Editing masks
+

Network management

Videotex
terminals

Videotex is a new
mode of communication,
information and dialog,
making use of the tech-
niques — combined, at
last— of data processing,
television and the tele-
phone. It provides users
in their home environ-

ment (“consumer” vi-
deotex) or their working
surroundings (professio-
nal videotex) with ac-
cess to information
("pages") managed by a
computer and organized
into "magazines” by
means of a "structure”.

CAP GEMINI
SOGET! has developed
acomplete range of vi-
deotex systems, called
“MULTITEL", to enable
users to make the most
of this new media.
MULTITEL systems are
available on arange of

computer types and
makes, and permit im-
plementation of videotex
applications without al-
tering existing DP appli-
cations.

MULTITEL 20: Dedi-
cated front-end proces-
sor, for videotex terminal
connection and access
to the company's DP ap-
plications.

HOST FRONT-END P. J
COMPUTER

Videotex
terminals

S

DP files

S

Editing masks
+

Network managem

MULTITEL 30: Pre-
processor permitting
retrieval from videotex
databases on a dedica-
ted minicomputer and
access to the files and
programs installed on
the company's DP
system.

HOST
COMPUTER

DP tiles

FREPAOCESSOR H

Videotex
terminals

3

Videotex databar

+
Editing masks
+

Network manager

MULTITEL 40: Multi-
processor, for videotex
service distribution in a
network of distributed vi-
deotex processors.

PROCESSOR 1

PROCESSOR 2

CONCENTRATOR H

Videotex
terminals

“To facilitate the ins-
tallation of videotex ser-
vices by the Banques
Populaires banking
network, ils governing
board — after having exa-
mined a range of soft-
ware products with the
aid of CAP GEMINI
SOGET! banking repre-
sentatives — decided to
acquire the Group’s
MULTITEL videotex mo-
nitors for development
of planned applications.
Among the reasons be-
hind their choice:
® MULTITEL's functio-
nal richness, the genera-
lity of its basic concepts
and its ease of use. This

monitor performs the fol-
lowing functions: pre-
structured database ma-
nagement, message
creation, operation and
Surveillance, dedicated
applications (electronic
messaging and mail,
efc.),

® the portability of
MULTITEL software on
differing computer
makes and powers, per-
mitting its installation on
the range of mainframes
used by the Banques
Poputaires,

® the MULTITEL moni-
tor’s adaptability to
varied archilectures, of-
fering optimized solu-

tions for the Banques
Poputaires’ individual DP
centers. In point of fact,
CAP GEMINI SOGETI's
videolex monitor is a set
of standard programs
tasked with videotex da-
1a management and sui-
table for instaliation on a
standalone processor
(MULTITEL 10)oron a
preprocessor
(MULTITEL 30). This
enables each regional
bank to retain full inde-
pendence in the choice
of its DP resources,
while retaining co-
herence on a groupwide
level.”

(From an article by Jean-
Pierre Gervais, Banque,
December 1982).
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Remaining within the realm of new technologies, we
might also point to:

e technological developments surrounding the Electronic
Directory project, most of which will be reused. These
developments include distributed databases, database
machines and a phoneme-analyzing inquiry language;

e “thinkers”: basic software representing forms of logical
reasoning designed as components of expert systems (see
p. 38 of this Report). Knowledge acquisition
methodologies are also being developed;

e “LOVE”, a computer-aided instruction language
enabling teachers to develop course materials and

interpret replies.

o The MULTITEL range
is supported by the follo-
wing software products:
the Videotex Moniltor:
a set of standard pro-
grams tasked with vi-
deotex data manage-
ment, Installed on the
MULTITEL 10 and 30, it
carries out the following
functions: videotex data-
base management,
message creation
thanks to its “Formatter”
and “Designer” frame
editing software, proces-
sor operation and sur-
veillance, and application
management (user-pro-
vided programs, electro-
nic messaging, etc.).

o The MULTIMAIL
communications sys-
tem: installed on a MUL-
TITEL videotex proces-
sor,/it carries

out the following three
functions:

® electronic messa-
ging: rapid, informal
message exchange bet-
ween individuals,

o electronic mail: formal
communication with dis-
tribution of messages to
multiple addressees.

® electronic appoint-
ment calendar: inquiry of
individual appointment
calendars and of shared
resources, such as mee-
ting rooms.

e The Electronic
Directory: with this sys-
tem, businesses can be-
nefit from the main fea-
tures of the French Elec-
tronic Directory system.
o MULTITRANS: spe-
cifically intended for
transactional applica-
tions running on IBM
hardware, MULTI-
TRANS is a high-perfor-
mance approach to the
development of videotex
processor centers

by making the

system see the videotex
terminal as an intelligent
full-frame terminal while
working in multi-frame
mode.

SYSTEMS

The most spectacular end-products of information
engineering are, of course, the large domestic and
international systems such as satellite transmission, rocket
launching and airlines reservations systems. Still other
systems implemented by information engineering firms -
while less striking than the examples given above —are
just as vital to their users: conventional management and
industrial applications in which the part played by new
technology may be great or small, and for which studies,
software development, conversions, operation or simply
program maintenance are carried out by information
engineering firms.

CAP GEMINI SOGETT’s ability to implement any
or all of such projects is a result of:

Its Branch-based organization

The Group's typical operational unit, the Branch, covers
a clearly—d%ﬂncd economic or geographic territory. Each
Branch manager bears full responsibility for his unit’s
sales and technical activities. He is personally acquainted
with every one of his customers and professionals.
Customers thus receive his undivided attention, adapted
to their specific personalities and situations. No
significant industry-related event in his territory escapes
his eye. He is known to, and regularly consulted by,
computer users.

The density of its international network of
Branches

The CAP GEMINI SOGETI Group numbers over one
hundred such units, located in France, the USA and all of
the major Western European nations. Users - whose
needs often extend beyond national boundaries -
appreciate the fact that an information engineering
company is familiar with management practices and legal
requirements from one country to another, that it can
deal smoothly with a customer’s subsidiaries abroad and
that it offers uniformity of service quality and experience
on the major Western markets.

Tts flexibility of action

Characterized by its ability to rapidly mobilize resources
whose size and technical sophistication are matched by
few others, this flexibility is of essential importance to
users, as it enables them to adapt their own workload
programs without constraint.
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CAP GEMINI SOGETI: A SPECTRUM OF SERVICES

Consulting and related services

including all of CAP GEMINI SOGETT’s operations for
assistance to DP users, enabling them to get the most out
of their existing applications and make the best choices in
new hardware and systems.

® consulting and studies: development of master plans,
preliminary studies, specifications, consulting on
methodology in hardware selection, DP centers
operational audits, organizational procedures for DP
centers;

® training and operational supervision: specialized in-house
training courses, intercompany training courses, data
operator supervision, very high level seminars conducted
by the College Informatique;

® eratfonaF management: assignments ranging from
localized assistance to full management of DP centers;

® selection and recruiting: from analysis of job slots to final
selection of candidates.

Software implementation

CAP GEMINI SOGETI implements software for all
makes and models of DP hardware. An industrial
approach is followed in development of this software
(methodologies, tools, MULTIPRO software
engineering workshop), which falls under three
categories:
® basic software: programming languages, analysis
languages, high-level language compilers, cross-chains
for program generation, transactional monitors,
processor status monitoring tools, documentation aids,
etc.;
® application software: these programs are developed in all
types and sizes for applications including management,
manufacturing, office automation, information
technology, military and aerospace activities, etc. ;
® software products: portable software development
packages such as CPL1, ADOC, MULTILIB, etc.:
videography products in the MULTITEL range;

telecommunications products (ESOPE, RTX25, NTI).
CAP GEMINI SOGETI also has a range of standard
applications modules.

Systems engineering

CAP GEMINI SOGETI designs and implements
systems of all kinds, whether as an industrial architect
(generally also tasked with software implementation) or
as coordinating prime contractor delivering a turnkey
product. The primary missions carried out as prime
contractor are: contract negotiation, project scheduling
and supervision, technical and financial management of
subcontractors, definition of system architecture,
procurement of hardware, software and special
equipment, system integration and acceptance, etc.

INDEPENDENCE, EFFICIENCY and POWER

these are the three essential qualities offered to users by the
information engineering activity carried out by CAP GEMINI
SOGETI. These are the qualities which will be in demand during
the eighties.

Independence of judgment and action vis a vis any outside force -
be it industrial, political or financial - is a prevequisite for the most
objective selection from a choice of technical options. And this
Jeature is all the more important as these choices can have significant
economic and social consequences at both the corporate and social
levels.

Efficiency can be attained only with a complete familiarity with
available techniques, their real state of development, and the
operational conditions which must be assembled if they are to be
genuinely useful.

Power of individual creation and teamwork, power to implement
complete systems, power of a healthy organization: all qualities
required to face up to the volume and diversity of tasks, to handle
technical risks and to resist any pressures or demands capable of
bringing independence into question.
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Seated, left to right:

Jean-Frangois DUBOURG,
General Manager, Cap Sogeti
Systemes

Alain LEMAIRE,

President, Cap Sogeti France
Francis BEHR,

General Manager, Cap Sogeli
Logiciel

Rémi DONNEAUD,
President and General Manager,
Cap Sogeti Exploitation

Standing, left to right:
Jacques de COMBRET,
Manager, Human Resources
Jean BISSELICHES,
Manager, Special Projects
José BOURBOULON,
Manager, Marketing
Development

Jacques DUPUY,
Manager, Videography
Jacques MASSON,
Manager, Research and
Development

which will top the 2,000 mark in 1983 — continues to be
showing the highest rate of job creation.

THE FRANCE GROUP

o .. =

Keeping step with forecasts, the FRANCE Group showe

d excellent growth during 1982, with

development marked by a noteworthy expansion of its range of services.
With revenues increasing at a rate of nearly 24%, the FRANCE Group maintained its

frontrunning position on the French market for DP software services and — with a total workforce

placed among the country’s groups

Achieved by the combined effort of all the FRANCE Group'’s employees, this expansion has
been facilitated by a structure primarily characterized by its nationwide coverage, thanksto a
network of Branches in close contact with our customers, with technical and marketing
leadership exercised by the operational and administrative managements described in the

following pages.

This growth could not have been consolidated, however, without the CAP GEMINI SOGETI
Group’s continuing concern for the transformation of services offered to match changes in
market demand brought about by new technological advances.

In this regard, 1982 will go down as a crucial period during which the effort and investment of

anumber of years have given the FRANCE Grou
of services. In particular, we might note:

p the chance to expand and develop its range

® Our videography activity, which moved into a phase of very rapid growth with the success of
the Electronic Directory project and the MULTITEL product range.
® The field of applications packages, with the design and fabrication of numerous “Standard
Application Modules” (SAM).
® Achievements in industrial data processing, where the results of our research on artificial
intelligence have played a key role.
® Expansion of training operations to include office automation.

® A wide range of microcomputer-based implementations in all fields of activity.

Naturally, this qualitative development is to be expanded and intensified in 1983. We shall
spare neither imagination nor effort to meet our goal of remaining in the forefront of a rapidly-
evolving market, thereby providing enhanced career opportunities for the members of our

Group.

The FRANCE Group
acts to implement all of
CAP GEMINI SOGET!I's
software services and
to market its software
engineering and video-
graphic products on the
French market. Itin-
cludes the following
operational companies:

® CAP SOGETI
LOGICIEL, covering the
public and semi-public
sector market, which it
provides with consui-
ting, software develop-
ment and systems engi-
neering services,

® CAP SOGETI
SYSTEMES, providing
identical services for
the private sector and
for banking institutions
and insurance compa-
nies in the nationalized
sector,

Alain LEMAIRE

President, FRANCE Group.

® CAP SOGETI
FORMATION, speciali-
zing in training, recrui-
ting and the organiza-
tion of high-level semi-
nars,

® CAP SOGETI
EXPLOITATION, which
provides consulting and
training services in the
field of DP system
operation and carries
out assignments invol-
ving the use of these
systems.




1982 - FOUR STRIKING EVENTS

MULTITEL
TAKES OFF

CAP GEMINI
SOGET!'s "MULTITEL"
range of videotex pro-
cessor centers meels
the needs of organiza-
lions and corporaiions
wishing to offer services
based on the new video-
tex technology to their
employees, their custo-
mers and the consumer
public.

These services pro-
vide database inquiry
and relrieval, electronic
messaging, commercial
and financial transaction
handling, elc., without
necessitating modifica-
tion to existing DP appli-

calions. Launched in
1981, the MULTITEL
range has already pro-
ved a striking success,
with products up and
running at some 40 user
sites. Some of 1982’s
major achievements:

® A significant number
of “professional” re-
ferences, particularty for
banking, distribution and
the publishing/newspa-
perindustries:

— Banks: Crédit
Commercial de France,
Banques Populaires,
Crédit Mutuel, Banque
de Bretagne, Crédit
Agricole, Crédit Indus-

triel de I'Ouest.

— Distrubution: La Re-
doute, Les Trois
Suisses, Darty, Mazda.
— Newspaper/publis-
hing: Didot-Bottin, La
Nouvelle République, La
Dépéche du Midi, Le
Provengal.

® The creation of
MULTITRANS, in co-
operation with Renault-
Véhicules industriels
and Crédit Agricole de
I'lsére. With this MULTI-
TEL derivative, a video-
tex terminal can simulate
aconventional data
communications ter-
minal.

¢ Finally, implementa-
tion of a "transport sta-
tion” for BURROUGHS,
now marketed by this
manufacturer under the
“Burrotel” label.

A CONCERTED

RESEARCH AND
DEVELOPMENT

EFFORT

LAUNCHING OF

The France Group's
Direclorate of Research
and Development
(DRD), working through
its Grenoble Research
Center (GRC), has set
up five research groups
in cooperation with Ia-
boralories belonging to
the National Scientific
Research Cenier
(CNRS), National Space
Research Center
(CNES), and National
Institute for Data Proces-
sing and Automation Re-
search (INRIA) and to
the Universities of
Chambéry, Grenoble,
Toulouse and Paris. An
introduction:

Arttficlal Intelligence
Grouy|

Members of this
group develop and
experiment “expert sys-
tems" technology on
real-life test cases.
These systems, desi-
gned to reproduce hu-
man problem-solving
behavior, fall within one
of the most promising
areas of artificial intelli-

gence. Nonetheless, a
great deal of research
and experimentation is
still necessary before
true systems, applicable
in an industrial environ-
ment, will be achieved.
Among this Group's pro-
jects, we note work on
signal analysis, soil ana-
lysis and machine-shop
scheduling.

Natural Language
Group

The Natural Lan-
guage Group is develo-
ping techniques for na-
tural-language analysis
and synthesis, aimed to-
ward applications for
comprehension and
transiation of texts, na-
tural-language database
inquiry and resume ge-
neration. The GRC is al-
so a parlicipant, together
with CNRS’ GETA la-
boratory, in the ESOPE
machine translation
project.

Industrial DP Systems
Group
After having defined

— with the assistance of
manufacturers and spe-
cialists in computer-ai-
ded production —the ge-
neral organization de-
sirable for an industrial
system, this group has
turned its attention to the
development of tools —
graphic interfaces, data-
base management sys-
tems —and dedicated
software madules for the
general system. A dis-
continuous process
control module and an
expert system for shop
scheduling assistance
have thus been imple-
mented within the fra-
mework of the “flexible
shop” concept. Other
modules — robot control,
local area network inter-
connection of program-
mable controllers — will
gradually supplement
the system onits path to
becoming a complete,
coherent ensemble.

Software Englneering
Group

The GRC is participa-
ting, together with the

Grenoble Applied
Malthematics Institute
(IMAG), in the National
Telecommunications
Research Center's
CONCERTO project for
the definition, design
and implementation of
software engineering
systems making use of
new techniques for pro-
gram representation and
manipulation. These
techniques are based on
atree-structured "inter-
nal representation” of
programs and on an ar-
senal of tools working on
this internal representa-
tion.

Work in progress, initially
concentrating on the
PASCAL language,
should result in acce-
leration of the program-
ming cycle and software
production through the
assembly of programs
on the basis of tested,
validated sub-trees.

Computer-Alded Ins-

truction Group
Working together

with CEREP (a subsi-

diary of the Caisse des
Dépots et Consigna-
tions), DRD has develo-
ped a microcomputer-
aided instruction system
based on work by
CNRS'

IRPEACS laboratory.
This product, LOVE, is
now in the pre-marke-
ting stage. DRD is also
an active participant on
TELEMAQUE, anin-
teractive, integrated-me-
dia remote teaching sys-
tem making use of re-
centadvances in data
processing and informa-
tion technology (sound
and image processing,
interactive operation, na-
tural man-machine inter-
faces, etc.).

INTEGRATION

OF EXPERIENCE
COVERING
ATARGET
APPLICATION FIELD

Taking the military
field as an example, the
France Group has car-
ried out eight distinct im-
plemenlation types; the
following list clearly indi-
cates the scope, diversi-
ty and complemenlary
nature of work perfor-
med by the Group. The
integration of this
experience within CAP
GEMINI SOGET!'s im-
plementing teams as-
sures users of a high
level of comprehension
of problems and the abi-
lity to come up with solu-
tions, regardless of the
diversily of situations en-
countered and the
complexity of resources
available for their hand-
ling.

@ Technical and tech-

for the Telecommunica-
tions Research and Fa-
brication Section’s Auto~
matic Language Transla-
tion System or Military
Systems Production
Method.

® Basic software, such
as the production chain
for a SNIAS spaceborne
computer, the CLX
compiler for SINTRA, or
librarian monitors.

e Systems for aid to de-
cisionmaking, such as
the SDCM (controlled
message distribution)
systermn or the SYSIC
command assistance
system for the French
Army's General Staff,
implemented together
with CIMSA for the
SEFT. These command
information systems

electronic messaging,
databases, display tech-
niques, etc.

e Weapons systems
such as the ATILA artil-
lery system (target
acquisition, automatic
pointing and firing for
self-propelled guns) and
its export-oriented deri-
vatives, or the
MASURCA system (me-
dium and high-altitude
anti-aircraft defense) for
the French Navy.

® Transmission sys-
tems and networks,
such as the Navy's
CRAID telegraph
network and ARTIMON
telex network,

@ Real-time systems for
test benches, training si-
mulators (such as the
PALMIER training

etec.
® Management sys-
tems, ranging from mas-
ter plans (Roanne Arse-
nal) to complete person-
nel, inventory and or-
dering management
systems, etc.
® Conveisiors, such as
the conversion of Army
Regional DP Center ap-
plications to CII-HB 66
(subcontracted by
ClI-HBY), or the conver-
sion for CIREM (Inter-
service Electronic Intelli-
gence Center).
Presentin all areas of
military data processing,
CAP GEMIN!I SOGETI
also acts as a perma-
nently-available source
of knowhow, particularly
useful in view of the ra-
pid rotation of many spe-

tary or civilian armed
forces personnel.

nological studies, e.g., combine networking, packages for officers), cialist categories of mili-
- CAP SOGETI ever, this development proaches to the pro-
OPERA'HONS- EXPLOITATION expan- mustresultin genuine blem, the technical pro-
GROWTH AND  qoqitsactivitesonboth ~ industrialization. Auto- fles of specialista. and
DEVELOPMENT the geographic and mation of production the use of dedicated aids
technical levels during leads to both a standar- such as “automata”.
1982, While the share of dization of operational In another field attrac-

its activity devoted to the
operation of DP centers
is continuing to grow,
the company is also acti-
vely participating in the
changes marking DP
center management and
procedures. In an initial
stage, changes ina DP
center's production re-
sources and procedures
might be reflecied in an
organizational effort ai-
med at keeping down
workforce numbers and
improving the utilization
of existing equipment.
Inamore or less
long-term view, how-

tasks and reinforcement
of operational logistics.

The purpose of in-
dustrialization is to trans-
form the DP center's or-
ganization from a "han-
dicraft” or semi-evolved
form into a veritable in-
dustrial process. Its
consequences: a relati-
vely far-reaching change
in the operational skills
involved. In this deve-
lopment, CAP SOGETI
EXPLOITATION is de-
termined to play a pio-
neering role in the field
of automation, in terms
of conceptual ap-

ting much industry atten-
tion, CAP SOGETI
EXPLOITATION is also
actively present in the
implementation of DOS/
MVS migrations using
the France Group'’s new
conversion technology.

CAP SOGETI
EXPLOITATION also
expanded on the geo-
graphic plane during
1982. A new company,
CAP SOGETI
EXPLOITATION S.A.,
was established in
Geneva,
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ORGANIZATION OF THE FRANCE GROUP: AT 1 APRIL 1983

FRANCE GROUP ORGANIZATIONAL CHART

I'L 'I

Alain LEMAIRE
Pmslidem
Resaarch and Development | Proje Marketing Development Human Resourves Videograpty
Jaw.l:s MASSON Msﬂms Josd %URBOULON Jacques do COMBRET Jacques DUPUY
CAP SOGETI LOGICIEL CAP SOGET! SYSTEMES SOGET! EXPLOITATION

Jear-Frangols DUBOURG
General Manager

Edouard BAZEILLE
Depuly General Manager

loyee Reiations Onganization and Methods Marieting Support

Empw N Claude DENIAUD André WORONIAK

INFORMATION TECHNOLOGY

AND TELECOMMUNICATIONS PUBLIC SECTOR NORTH AND WEST FRANCE SOUTH-EAST FRANCE TECHNICAL MANAGEMENT

ENGINEERING AND
COMPUTER INDUSTRY

PARIS SERVICE SECTOR PARIS INDUSTRY

Main branches and thelr Managers

CAP SOGET! LOGICIEL

CAP SOGETI SYSTEMES

CAP SOGETI FORMATION

CAP SOGET!I EXPLOITATION

Information Technology
and Telecommunica-
tions Divislon

e Telecommunications
Jacques TIXERANT

e Terminals and
Telephone 1

Jean ROCHET

o Terminals and
Telephone 2

Jean ROCHET (acting)

® Space

Jean Loup BOUDINEAU
® Rennes Information
Technology Center
Frangois RIAS

Public Sectors Division
o Military Agencies
Christian GALLIN
Deputy Division Manager
o Army

Jean-Marie BARRE

o Air Force,

Navy, Missiles

Michel COFFY

e Civilian Agencies
Jean-Louis BOUR

® Public Corporations
Guy PEUCELLE

Englneering

and Computer
Industry

e DP Manufacturers
Jean TASSON

e Engineering
Denis SERGENT

® Automation
Alexandre LEVY

Parls - Industry Divislon e Mulhouse
® Industry 1 Raymond PAWLOWSKI
Jean-Pierre REY @ Nancy
® |ndustry 2 Bernard REGNAULT
Jean-Pierre FOUSSIER ® Nantes/Rennes
@ industry 3 Berirand de TROGOFF
Théodore KLOCANAS ® Orleans
Parls - Jean-Michel
Service Sector Divislon PARMENTIER
® Banking 1 e Rouen
Bernard SARRAZIN Philippe de BEAUCHAMP
e Banking 2 Southeast Reglonal
Christian CHEVALLIER Division
® Insurance e Grenoble
Jean-Luc CHATEAU Patrick BARBEROUSSE
® Services ® Lyons 1
Jean-Michel ROY Christian SOUCHON
e Consultants ® Lyons 2
Alain SARRAZIN Jean-Pierre PANDIN

e Marseilles
Roonat Diviaten Jean-Marie LAVASTE
® Bordeaux/Toulouse ® Montpellier
Paul CHAFFARD Franas) 140IRA

o Nice

o Lille-Industry

Marcel de TAEVERNIER
® Lille-Service Sector
Bernard LEUBA

Charles-Henri LIMOUSIN

e Collége Informatique
Cornel SIMIU

® DP Training
Jacques DENIE

e Office Automation
Training

Jacques SCHMITTE

e CAP SOGETI
SELECTION

Any BOULADE

@ Branch 1
Jacques AUGER
® Branch 2
Jacques MONS

® Branch 3
Luc-Frangois SALVADOR
® Branch 4
Jean-Marc BY

e Branch 5
Frangois NEANT
® French-speaking
Switzerland
Claude BUGEY




STAFF DIvTIhle Brar;ca:? and specilfic fleld, th«lase
slons of the four managements also
MANAGEMENTS France Group compa- provide the coordina-
nles ~ see opposite for tlon required for co-
general organizational herence and coheslon
chart at 1 April 1983- between the Group’s
are backed by the five operatlonal units.
administrative mana-
gements described In
the following para-
graphs. Each in lts
RESEARCH AND This agency defines is also responsible for that CAP GEMINI
research policy, orients transfers of knowhow SOGET!'s research cen-
nnni‘:ﬂ'g:nr::: research activities by the within CAP GEMINI ters work hand in hand
France Group's re- SOGET! so that positive, with France's universi-
search centers, itself in- usable research results ties, public and private
vestigates new software can be applied to custo- research institutes and
technologies and imple- mer projects as speedily major industrial corpora-
ments experimental sys- as possible. tions.
tems. This Management It should be noted
MARKETING This Management as- Marketing Development general marketing ducts and services.
DEVELOPMENT sists France Group Management steps in operations (image en-
MANAGEMENT companies in gaining a wherever it sees an ina- hancement, advertising
clearer view—and a dequacy or adeviationin ~ campaigns, improve-
more thorough penetra- the sales function: in ment of existing sales
tion — of their markets, such cases, its operation  aids, creation of new
and enhancing their own is one of simple coordi- tools), and it takes part in
and the Group's images. nation, together with abit ~ market studies, develop-
Continuously moni- of statistical analysis. ment of marketing stra-
toring all marketing Finally, this Manage- tegy, and definition and
operations in France, the ment is responsible for Jaunching of new pro-
SPECIAL When projects re- an invitation for bids or the case of turnkey sys-
quire substantial re- implementing a promi- tems).
rﬂRAONJAEGcET:ENT source volumes or unu- sed system. For certain
sual technical capabili- large projects, associa-
ties, the Special Projects:  tions are also establis-
Management acts to hed with companies of-
mobilize required re- fering supplies which
sources at the overall complement those of the
Group level, organizing CAP GEMINI SOGETI
them into task forces tar- Group (such as standard
geted on responding to or special hardware, in
VIDEOGRAPHY The Videography Ma- Group branches, super- assistance, constructing
MANAGEMENT nagement is in charge of vise production, accept promotional tools and

CAP GEMINI SOGETI's
videographic product
line, with the following
target functions:

— draftthe developmen-
tal program for the
MULTITEL range and
write specifications for
new products,

— have new products fa-
bricated by France

initial copies and carry
out first customer instal-
lations,

— define marketing poli-
cy and conditions and
sales targets,

— aid France Group
branches in achieving
these targets, primarily
by providing necessary
training, furnishing direct

organizing industry-
oriented or public
events,

— with the aid of Group
subsidiaries, promote
export of MULTITEL
technology by furnishing
necessary specifications
and assistance for adap-
tation to local operating
conditions.

HUMAN
RESOURCES
MANAGEMENT

The Human Re-
sources Management
concentrates its efforts
on managers who are
themselves dircctly and
fully responsible for their
subordinates. Its primary
task is the selection of
future managers: 122
candidacies were exami-
ned in 1982. lttrains
managers to take the hu-
man dimension of their

eight seminars bringing
together 85 participants.
It works for accep-
tance and use of a sys-
tem for evaluation of
high-level executives; it
examines and proposes
areas of motivation and
incentive (opinion sur-
veys, salary policy, efc.);
and it turns an attentive
ear to one and all, stri-
ving to mesh individual

opportunities offered by
the Group's develop-
ment.

profession into account: wishes with the career
Besides consulting vides recruiting and
in the development of training services and
software and systoms organizes high-level
englineering, the sominars.
France Group pro-
COLLEGE The state of the art in seminars — generally tive fields. ® Infocenter: sirategic
INFORMATI QUE data processing: this is fasting two days —are Among the most suc- choices and techniques
the preserve of CAP aimed at DP managers cessiul seminars during ® Compuler-aided prc-
GEMINI SOGET!'s Col- and their direct subordi- 1982, we mention: duction: state of the art
lége Informatique, which  nates. e Flectronic mail: state e How to negotiate the
each year organizes a Seminars organized of the art and prospects best DP contract
number of high-level se- by the Collége Informati- ® Software engi- o Network administra-
minars designed to bring  que in Paris and other neering: what you can tion: methods, tools,
participants up to date European cities during expect from it techniques
on selected key areas of 1982 brought together ® [ocal area network: ® Relational databases:
the DP aclivity. some 190 well-known the next tive years current achievements
Condensed and in- speakers, universally re- o Distributed data- and prospects

formation-packed, these

cognized in their respec-

bases: state of the art

RECRUITING

Thanks to its twin ca-
pabilities — in data pro-
cessing and psychology
— CAP SOGET!
SELECTION offers solu-
tions to match the pre-
cise requirements of DP
users.

CAP SOGET!
SELECTION carries out
either one-shot opera-
tions or complete recrui-

ting programs, using the
following conventional
sequence: analysis of
position, definition of re-
cruiting budget and se-
lection of media, resu-
mé-based preselection,
graphological analysis
and psychotechnical
evaluation, psychologi-
cal interview, technical
interview, summary and

presentation of selected
candidates.
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Seated, left to right:
Jean PRADES,
Marketing Director
Christer UGANDER,
President

Harry KOELLIKER,
Vice-President Finance

Standing, left to right:

Jean RONCERAY,
Vice-President Administration
Meinard DONKER de
MARILLAC,

Director of Communications

THE EUROPE GROUP

ia s

With the recent integration of CAP GEMINI ESPANA, the EUROPE Group embraces all of
CAP GEMINI SOGET!'s European subsidiaries outside of France, with a workforce exceeding
850 people: working through 29 local branches, distributed among 9 companies, active in 10
countries.

The Group's substantially-decentralized, multinational nétwork for DP services catering to
differing languages, customs and cultural and technical contexts is at once the wealth and the
challenge which has nurtured its growth on the basis of a clear set of principles:
® adaptation to local markets through individual, national subsidiaries and branches, staffed with
locally-recruited managers and professionals capable of meeting customer needs in harmony
with local requirements, rules and practices;
® support from the Group’s international resources through the exchange and pooled use of
knowhow on techniques, management methods and training programs, in order to make the
Group’s combined resources available to our customers:; .
® apolicy of independence, guaranteeing that our services take professional considerations
only into account, to the exclusion of any other factor;
® apolicy of professionalism, through specialization in software development and a continuing
search for improvement of our methods and tools, enabling us to offer the highest possible
quality and reliability and the best quality-price ratio to our customers;
® unceasing aleriness to new techniques and applications, reflected in the establishment of Skill
Centers at a number of points in Europe, tasked with adapting to our customers' changing needs
in the light of recent technological developments.

These fundamental principles are unshakable, regardless of any superficial disparaties which
might be caused by the variety of cultures and techniques within the EUROPE Group as a whole.
We are proud of our past results, borne out by the continuing and growing confidence showed
by our customers throughout Europe, and we will continue to do our best to make service
characterized by its reliability and extremely high quality available to the European market.

Christer UGANDER
President, EUROPE Group.

BRA (SWEDEN) CAP GEMINI BELGIUM CAP GEMINI DEUTSCHLAND CAP GEMINI ESPANA CAP GEMINI NEDERLAND CAP GEMINI SUISSE

Wemer Z0LLIG
Gengral Manager

Philippe DANGLADE,
General Manager

Kaj GREEN
General Manager J

Jean MILAN

Kaj GREEN
General Manager

General Manager (acting)

Chris Van BREUGEL
General Manager

DATA LOGIC (NORWAY) 1AL GEMINI (UK) PANDATA (HOLLAND)

Jeff ENGLAND
General Manager

Kai MARTHINSEN
General Manager

Aad UUTTENBROER
General Mavager




29 BRANCHES THROUGHOUT EUROPE (excluding France)
Main branches'and thelr Managers

Germany
CAP GEMINI
DEUTSCHLAND

e Diisseldorf
Werner BONGARTZ
e Munich

Klaus FEKETE

Arecent international
study has shown that
16% of all data proces-
sing expenditure goes
into converting systems
to upgraded or different
computers. CAP GEMI-
Ni DEUTSCHLAND is
rapidly winning a reputa-

tion as the German
conversion specialist.
The Preussische
Elekirizitdts Werke is
presently its client for a
major conversion co-
vering 482 programs
containing 460,000 lines
of code. The CAP GEMI-

NI DEUTSCHLAND
team is using automatic
translators developed by
DASD.

The German compa-
ny has also launched an
associated conversion
product of its own — IN-
FOLIB — that automates

most of the essential in-
formation-gathering at
the study stage of the
project.

Belglum
CAP GEMINI BELGIUM

® Brussels 1

Jean MILAN (acting)
® Brussels 2

Jan PETERS

e Antwerp

Robert MALONGRE

The Belgian steel
group, Cockerill, has
made CAP GEMINI
BELGIUM prime
contractor for the core of
a computerized automa-
tic control system for a
new cold-rolling line at
its Jemeppe/Liege
plant.

This new rolling tech-

nique (Howagq process),
based on continuous
sheet heating and quen-
ching in boiling water,
requires absolute ac-
curacy in line control.
The system makes
use of two minicompu-
ters. The first, in liaison
with the computer cen-
ter, handles information

entered by line foremen.
The second supervises
the physical sequence of
operations by proces-
sing information cap-
tured by microproces-
sors installed directly on
the rolling line.

Spaln
CAP GEMINI ESPANA

® Madrid
Philippe DANGLADE

_, LACTARIAESPA-
NOLA S A. is the largest
holding company in
Spain’s dairy food sec-
tor. It consolidates six
companies and over 20
dairy centers scattered
throughout the country;
its 1981 consolidated re-
venues totalled nearly
2 billion dollars .

The group requested

CAP GEMINI ESPANA
to conduct an audit of its
DP departmentand a
study of probiems posed
by decentralization.

As a result of the au-
dit, carried out using
CAP GEMINI
SOGETI methodologies,
called for drafting of a DP
plan at the holding
company level. This plan

is currenlly being deve-
loped with the assis-
tance of CAP GEMINI
ESPANA.

Untted Kingdom

e North

The major dedicated

room operations and ge-

ding supplier in this

IAL GEMINI Gerald PLIMBLEY computer system imple- nerally updating its highly important field of
® Special systems mented by IAL GEMINI computer and communi- activity.
Phil BENTON on behalf of Sussex Po- cations facilities.
lice is in full operation at This full turnkey im-
the Force's Lewes plementation, to time
Headquarters. and to budget, for one of
The system is part of the U.K.'s larger county
are-equipment program Forces, further rein-
undertaken by the Force  forces AL GEMINI's re-
enhancing its control- cord of success as lea-
Norway e QOslo A relational database Arne Nilsen and Harry The new system re-
DATA LOGIC Svein WEINHOLDT allied to new compuling Binderg and designed places painstaking and
® Province equipment has in afew and implemented on the repeated access to card

Per ROSENKILDE
e Special systems
Viggo TRANGERUD

months transformed the
work of insurance clerks
at NJGB, the company
providing risk coverage
for 27,000 employees of
the Norwegian state
railways.

It was conceived by
NJGB DP managers

IBM 38 equipment by a
Data Logic team of the
Oslo branch IBM unit.
Five main sub-systems
are involved: motor ve-
hicle policies, building
policies, accident and
fire claims and a wages
system.

files and old fashioned
ledgers with a single en-
try into an IBM terminal
which answers in less
than a second.

The Netherlands o West The Royal Dutch of thousands of spare Representinga 75
CAP GEMINI Hans BOOM Navy has assigned the parts and supplies in man-years’
NEDERLAND e Center Rotterdam branch of general, excluding food. development effort, this
Chris Van BREUGEL CAP GEMINI The system is based system-for which CAP
(acting) NEDERLAND complete on one central GEMINI NEDERLAND
e South/East/Training responsibility for the mainframe, some thirty carried out the
Vrisou VRISOU VAN ECK implementation of an minicomputers and 150 preliminary study in
important logistics terminals which will give 1980 - is expected to
system which will cover on-line facilities to users be completed by 1986.
the reordering, at different locations
purchasing and throughout the
distribution of hundreds Netherlands.
PANDATA o Rijswijk Apart from the CAD/ Computer Aided Pro- tion demands for many e The Computer Aided
Piet ADRIAANSSE CAM systems required duct Support (CAS) in- years, Most recent pro- Product Support, the
® Amsterdam for aircraft design and cludes commercial, jects in which PANDATA  Commercial System
Peter BUISMAN production, a company maintenance and techni- has been involved (CS) and the Technical
e Zwolle like FOKKER in Holland cal airframe information include: Data Collection (TDC).
Ron LAVALETTE needs to keep track of and it services major ® Atechnical system for
e Eindhoven millions of maintenance product support activi- management of aircraft
Ton CASPERS data and configuration ties. test data.
e Training data on more than PANDATA has been e The FOKKER central
Peter VAN DE RAADT 800 Fokker civil short- helping FOKKER meet documentation system
haul airliners now flying. these and other informa- (FDBS)
Sweden e System products Among the products this a mass of data mum and presenting
BRA Christer ABERG manufaciured by the needs to be collected mass data usefully and
o Application products SAAB-SCANIA corpora-  and processed, BRA quickly. This project,
Leif BJORDELL tion in Southern Sweden was commissioned by planned and supervised
e Stockholm are military and civilian SAAB-SCANIA Aero- according to BRA
Lars Olof NORELL aircraft, whose construc- space Division to methodology, uses the
e South tion demands an ability construct a database relational database Ora-
Berndt OSMUND to calculate inherent containing information cle; it started in June
e North characteristics at an on all aspects of the air- 1982 and was comple-
Lars SUNDBERG early stage of design and craft, reducing manual ted recently.
manufacture. To achieve calculations to a mini-
Switzerla e Basel/Bemn The Shell DP center be used in the imple- worked closely with the bring to a successful

nd
CAP GEMINI SUISSE

Walter WEISS

® Geneva

Victor GANI

® lausanne

Alain MARECHAL
e Zurich 1

Erwin ESTERMANN
® Zurich 2

Arhur HOLENWEG

in Zurich has recently
completed a re-design
and implementation of
its fixed assets accoun-
ting systems, covering
the whole of its activities
in Switzerland.

Shell gave the CAP
GEMINI SOGET!
company a free hand in
choosing the methods to

mentation of this new
IBM 38 system, which
includes not only normal
accountancy procedures
but asset administration
for such investments as
tanks, trucks, etc

The Shell user depar-
tment, already highly
experienced in adminis-
{rative computing,

CAP GEMINI SOGET!
team to produce a sys-
tem that integrated
smoothly with others,
CAP GEMINI
SWITZERLAND used
group project manage-
ment methods, struc-
tured programming
techniques and a quality
assurance review 1o

conclusion this major
project.
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Seated from left to right:
John RADE

Executive Vice President
Spiridellis & Associates, Inc
Dan F. SCHROEDER
Chief Financial Officer
Michel BERTY
President

John H. VANN

Senior Vice President,
Development

Nick SPIRIDELLIS
President Spiridellis &
Associates, Inc

Standing from left to right:
Thomas PATTI

Midwestern Region Vice
President

Leonard JACOBY

President

Cap Gemini Services

Robert ). BLAKE, Jr,
Southern Region Vice President
Robert DUNAND

Western Region Vice President
E. James DALE

Eastern Region Vice President

THE USA GROUP

After the creation of CAP GEMINI INC. — whose consultants work primarily for the Federal
government—in 1978, and DASD's entry into the Group in 1981, the integration of SPIRIDELLIS
& ASSOCIATES in 1982 marked the third stage in the growth of CAP GEMINI SOGETI's USA

Group.

SPIRIDELLIS & ASSOCIATES supplements DASD’s network of branches with a significant
presence in New York and New Jersey, together with a degree of specialization in DP
applications for large financial and industrial organizations.

1983 will witness completion of the fourth stage of this d
under way — by meeting the challenge posed in DASD’s mo
People: create a community of motivation and professionali
employees, and guarantee uniform attentiveness to user nee

rendered, anywhere in the USA.
Products: supplement the three American companies’ services and products (conversion tools,
large project management and systems audit methods, training courses) with those offered by
CAP GEMINI SOGET!I's European companies, adapting them to American needs, and
participate in developments carried out at the Group level,
Results: maintain a strong growth rate for the USA Group, while providing its customers with
“results”, thanks to the high quality of services and the value of operations performed.
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The USA Group includes 4 operational
companies: DASD and SPIRIDELLIS &
ASSOCIATES, whoselbranches are
listed on'the opposite page, CAP GEMINI
INC. (Washington DC) dedicated to the
federal government market, and CAP
GEMINI SERVICES, also located in

Washington DC, recently formed to
serve the unique requirements of the
Department of Defense and other
government agencies engaged in

security programs.

Morever, the USA Group works closely
with VIDEOGRAPHIC SYSTEMS OF

AMERICA, (a subsidiary of VS, of which
CAP GEMINI SOGETI is a shareholder)
to market broadcast and interactive
videographic systems based on

European technology.

THE STATE
OF MARYLAND

The State of Maryland
is re-designing and pro-
E}rlammlng its Medicaid

anagement informa-
tion System (MMIS).
This system currently
processes the medical
claims for each Medicald
recipient in the State of
Maryland. The re-design
is required 10 meel revi-
sed Federal certification

standards which, when
met, will permit the State
to continue receiving
90% Federal matching
{unds for the operation
of the MMIS itself. The
Baltimore branch of
DASD Caorporalion is
respansible for develo-
ping two of the six sub-
systems — Eligibility and
Claims Processing — of

this major re-design ef-
fort which is expected to
take one year.

CONTINUING
SUPPORT

GARRETT AIR
RESEARCH AVIATION
Company, a leader in the
general aviation market-
place, has relied on
DASD's Los Angeles
branch for general
consulting services
since 1979.

Major systems have
been jointly developed,
including OASIS, a cost

accumulation and billing
system for aircraft ser-
vice centers; and GOAL,
a business forecasting
system. DASD s cur-
rently assisting this client
ina major praject to as-
sess company-wide re-
quirements and to eva-
luate available software
packages for a distribu-
ted data processing

network.

The lite cycle of the
project (including feasi-
bility studies, cost bene-
fit analysis, hardware
evaluation and selection,
etc.) was conducted
using a structured de-
sign methodology.

METROPOLITAN In-
surance Companies is a
family of organizations
providing a full range of
life, health, disability, au-
to and homeowner's in-
surance, as well as re-
tirement plans and rela-
ted services.

With $ 57.5 billion in
combined assets,
METROPOLITAN is one

of the largest insurers in
the world.

In order to service ils
more than 47 million po-
licyholders, and coordi-
nate the work of field
offices and sales repre-
sentatives across the
United States and Cana-
da, METROPOLITAN
uses an extensive array
of hardware and soft-

ware.

Spiridellis & Asso-
ciates has assisted
METROPOLITAN in se-
veral areas, including:
business systems analy-
sis, data base design,
telecommunication pro-
gramming/analysis, data
base programming/ana-
lysis, data processing
education etc.

curacy, consistency, for-
mat and relevance of the
information provided to
group management. The
project, known as Mana-
gement Information Im-
provement Program
(MIIF), is made up ol live
%enami teams: General
edger, Budgeting Alds,
Standard Costing, Sales
Reporting, and Variance

Analysis. The Portland
branch of DASD has
contributed significantly
to the functional design
and has assumed res-
ponsibility for a major
portion of the systems
design and program-
ming support providing a
total of 15 people (inclu-
ding subproject leaders,
systems analysts, eic.)

working in concert with
Boise Cascade person-
nel. DASD's involve-
ment began in October
1981 during the early
phase of this project,
expected to be comple-
ted during the first quar-
ter of 1984,

The Department of
Education, considering
the interest of automa-
ting their administrative
tasks, has awarded CAP
GEMINI Inc., Washing-
ton, a study lo @ssess
that agency's need to
introduce automated
systems into their office
environment and to de-
termine if office automa-

tion technology can be
cost effectively imple-
mented.

The types of systems
under consideration for
implementation include
those which grovide pro-
fessional staff support
and word processing as
well as those which use
specialized technology
to augment standard

%)\stem components.

e six specialized tech-
nology areas specilied
for potential use at the
Depariment of Education
are: micrographics, opli-
cal character recognifion
equipment, dictation
equipment, intefligent
printer/copiers, and
electronic mail,

METROPOLITAN
INSURANCE
COMPANIES
The paper group of
BOISE BOISE CASCADE Cor-
CASCADE poration is currently en-
gaged in the develop-
ment of a system to en-
sure that management
receives adequate infor-
mation o manage the
roup efficiently. Speci-
ic emphasis is lo be
placed on the complete-
ness, timeliness, ac-
THE
DEPARTMENT
OF EDUCATION
AMERICAN
BELL

AMERICAN BELL is
one of the newly created
subsidiary companies
associated with Ameri-
can Telephone and Tele-
graph. Through the crea-
tion of this new subsi-
diary company, and pen-
ding FCC approval,
AMERICAN BELL will
assume the current
leases on all the tele-

phone and telephone-
related equipment of the
divesied BELL system
operating companies
that currently exist in re-
sidences and busi-
nesses throughout the
United States.

DASD Corporation’s
Tampa branch is parfici-
paling in he develap-
ment of business-rela-

ted data processing sys-
tems to support the ad-
dition of these assets,
roughly estimated at §
11 billion, to American
Bell.

These will involve a
combination of system
modification, new deve-
lopment and package
installation. DASD Cor-
poration is providing pro-

ject leadership, system
analysis, programming
and database adminis-
{ration support.

TIME
INSURANCE

TIME INSURANCE, a
maijor life and health in-
surer and part of NV
AMEV, a Dutch financial
services concern, faced
apeak of activity in
1982, parficularly in the
area ol new products de-
velopment, to meet the
needs of a three-year
business plan designed
to make the company

more competitive. It was
estimated a three-fold
increase in staff would
be required and DASD
provided up to 23 people
at one point.
Specifically, DASD
has been associated in
the systems analysis
and the development of
a new portfolio of disabl-
lity Insurance as well as

that for a new major me-
dical portfolio. In addition
DASD carried out the
programming for an an-
nuity program associa-
ted with TIME's traditio-
nal insurance protection,
and entirely implemen-
ted a new system that
will provide salesmen
with automated propo-
sals for the new in-

surance products of the
company.

BENDIX
CORPORATION

BENDIX Corporation
is a large and diversified
American industrial
concern with aerospace,
automotive and machine
tool businesses. One of
their automotive-related
companies, the Friction
Materials Division
(FMD), asked the Detroit
branch of DASD to help
with a major conversion

as the company expan-
ded and upgraded its in-
formation systems to
meet the needs of a
long-range business
plan.

By using a combina-
tion of DASD conversion
tools, conversion
methodology and per-
sonnel with their own
staff, the FMD conver-

sion progressed more
smoothly than expecled,
staying within budget
and on schedule,
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Seated, left to right:
Jacques LESCAULT,
Chairman, Cap Sogeti
Instruments

Michel JALABERT,
Vice-President, Corporate
Development

Jean-Paul FIGER,
President, Cap Sogeti
Instruments

Standing, left to right:
Eric LUTAUD,
Manager

Jean-Jack LOUDES,
Director

Bernard LORIMY,

Vice-President, Technological

Development

THE DEVELOPMENT GROUP

W Tk
Initiation of new activities, opening of new markets, export of the Group’s products and
services, maintenance of cooperative ties between the Group and associated companies in
which it does not have a majority shareholding: these are the tasks and responsibilities of the
DEVELOPMENT Group.

Activities in support of this mission during 1982 might be illustrated by a handful of striking
events and achievements:
® the software engineering workshop designed by CAP SOGETI INSTRUMENTS was officially
inaugurated in France on 2 June 1982, an event widely reported in the press. Over 100
workstations had been installed before year's end, and emphasis should be placed on the fact
that the MULTIPRO system is generating a very lively interest among DP users. A major
development and marketing program has been launched to prepare for MULTIPRO exports,
particularly to the USA;

@ the creation of Vidéographie Systémes and its wholly-owned subsidiary, Videographic
Systems of America, a move involving the very substantial participation of CAP GEMINI
SOGETI. These two companies, which have taken over the activities of ALPHATEL, are
receiving technical and marketing support from our Group in the USA. The Groupis also a
shareholder in VS and, together with STERIA, is the company’s exclusive supplier of
videographic systems;

® the Group's acquisition of a 35% interest in the share capital of our competitor, SESA, with
whom active cooperation is to be developed in all areas where a combined effort will prove more
profitable than separate activity;

® the Group's|data entry activities have been sold off to a company specializing in this field,
now by far France's largest supplier of data entry services. As CAP GEMINI SOGET!'s rapid
growth is taking place in a market characterized by continuing technical change and
development, this divestiture reflects the Group’s wish to devote the entirety of its management
resources to its software service activity.

Finally, by creating a Technological Development Management at the overall Group level at
the end of 1982, CAP GEMINI SOGETI has materialized its intent to place increased emphasis
on advanced technologies, in order to make the most of the Group’s internal synergism and seek
out opportunities for the creation of new activities.

Michel JALABERT

Vice President, Corporate Development

| ; ,

MAIN MINORITY INTERESTS MANAGED BY THE DEVELOPMENT GROUP
CAP GEMINI SOGETI Investment

Groupe BOSSARD S.A. 49 %
SESA S.A. (Société d'Etudes des Systémes d'Automation) 35%
Vidéographie Systémes 13 %

ISMA| (Infotecture, Services et Management) 35 % + 14 % Groupe BOSSARD




CAP SOGETI INSTRUMENTS

Chairman:

Jacques Lescaull
President and Chief
Executive Officer:
Jean-Paul Figer

Sales Manager:
Jean-Claude Micheau-
Maillou

Technical Manager:
Jean-Marc Ponthus

Since its founding in
January 1982,
CAP SOGETI
INSTRUMENTS has
been tasked with the de-
sign, development and
distribution of the
Group's program pro-
ducts and its
MULTIPRO software en-
gineering workshop.

Profiting from fifteen
years of work by CAP
GEMINI SOGET! {eams
specializing in the indus-
trialization of software fa-
brication, these products
and systems can be
classified in three cate-
gories:

® Tools for software de-
velopment centers.
Used by DP professio-
nals, these aids are
oriented toward increa-
sed productivity combi-
ned with enhanced soft-
ware quality. Examples
include CPL1, MULTI-

LB, ADOC and MUL-
TIPRO.

e “|nfocenter” tools,
enabling non-professio-
nal users to solve relati-
vely simple problems:
SYSIF and MULTISYSIF
are typical products.

® Productivity-enhan-
cing program products
for DP center operations
such as STARTER and
SYNCSORT.

The MULTIPRO soft-
ware engineering works-
hop is built around the
MGL10, 20 and 40 de-
velopment machine
range, acling to support
interactive production
and updating of pro-
grams and associated
documentation for one
or more implementing
teams. This includes:
TGL workstations, of-
fering a microprocessor-
based local processing
capability, and IGL prin-
ters with graphic capabi-

lity, connected to works-
tation terminals or the
development machine.

Thanks to its
methods and tools,
MULTIPRO can perform
all functions required for
assistance to develop-
ment and maintenance
of all types of software
(management, compu-
ter-aided production, of-
fice automation, scienti-
fic applications, etc.) on
many ClI-HB (Mini 6,
DPS 7, DPS 8), and IBM
(43XX, 30XX) target ma-
chines and micropro-
cessor development
systems.

With its exclusive
GraphiXstructuré (R)
feature, MULTIPRO can
create, manage, update
and print out all informa-
tion generated during a
software product’s life
cycle (text, code, pro-
grams, drawings).

Since its official un-

veiling in June 1982,
MULTIPRO has shown
an inilial market success
and is being used in-
creasingly within the
CAP GEMINI SOGETI
Group for both conven-
tional management
applications and large
projects such as the
Electronic Directory,
TELECOM 1 and video-
graphic systems deve-
lopment.

VSA

President:

Bernard Joseph

Vice President,

Sales and Operations:
Hubert Stijns

Vice President,
Marketing:

Gregory W. Harper

VSA is a subsidiary of
Vidéographie Systémes
(VS), in which Thomson-
CSF is the majority
shareholder (with 51%),
while CAP GEMIN|
SOGETI, with 2 13% in-
vestment, is one of the
main owners, VSA was
created specifically for
the development,
marketing and installa-
tion of videographic sys-
tems in North America,

These include professio-
nal videotex systems of
the MULTITEL type; and
teletext systems, such
as the one now being
implemented for the
giant TV network, NBC,
which will generate in-
formation magazines for
broadcast by the
nelwork's affiliated sia-
tions.

CAP GEMINI
SOGETI's contribution

to VSA's activity in-
cludes:

® its capabilities in the
videotex and teletext
fields, acquired during
the course of many
operations carried out in
cooperation with CCETT
(Joint Telecommunica-
tions and Television Re-
search Center), in deve-
loping its own MULTI-
TEL videotex processor
range, and in prime

contracting for France's
Electronic Directory

ties, CAP GEMINI
SOGETI's USA Group is

system, one of the very few sup-

e its association with pliers capable of guaran-
Steria within the teeing a solid future avai-
VIDEONET consortium, lability of its systems

assembling and adapting
the software products

consulting, implemen-
ting and maintenance

developed by both firms,  services over the entire
@ its substantial pre- Norith American conti-
sence on this market: nent,

with its 800 professio-
nals working out of 23 of
the country’s largest ci-

SESA Specialized in tele- for the French General ching product, forming contracting for large
, communications sys- Telecommunications the basis for the public projects, supply of ma-
Chairman: tems, SESA has already  Directorate; EURONET,  and private networks nagement products —
Jacques Arnould developed and sold which enables users in that it installs world- particularly for small bu-
General Manager: network switching sys- the nine EEC countries wide; siness applications
Michel Fievet tems in 26 countries. to access some 100da- @ development of one (management systems
The company’s 1982 tabase services; of the two prototypes for warehousing, real-
revenues totalled FF HERMES, for the Inter- for the French Electro- time production, marke-
470 million, with a national Railroad Union, nic Directory sysiem, ting and accounting
workforce of some etc,; and participation in the operations, etc.) —and
1,200 people. e supply of public data nationwide expansion development of special
Among its major transmission networks of this system as a systems (military and
achievements in the te- in a number of coun- member of the consor- law-enforcement sys-
lecommunications and tries, including Austra- tium led by CAP tems, major gover-
information technology lia, Brazil, Luxembourg GEMINI SOGET!I. nment applications,
fields, we note: and New Zealand; Besides this field of elc.).
® turnkey fabrication of e development and concentrated expertise,
packet-switching marketing of DPS 25, SESA's activities also
networks: TRANSPAC, SESA's packet-swit- extend to prime
Groupe BOSSARD is As BOSSARD ting and engineering Groupe Bossard deals regularly with:
GBOUPE BOSSARD a group of companies CONSULTANTS ITALIE firm, at the end of 1982. ® 6 of Europe's 20 largest groups,
Chairman: specializing in manage- has also built up a solid The goal of this new e 10 of France's 20 largest groups, and 30 of the
Jean-René Fourtou ment consulting. With reputation, while the team, led by President country's “top 100",
Vice Chairman: revenues of FF 175 mil- Group's Madrid and Bar-  Clienne Giudicelli, is to Among its customers:
Jean-Pierre Auzimour lion and a workforce celona agencies are establish a firm foothold ® ENI, ELF AQUITAINE, CDF Chimie, RHONE
Financial Direclor: numbering approximate-  continuing to grow, in the new field of strate- ~ POULENC, ROUSSEL UCLAF,
Georges Goury ly 350, it holds a domi- BOSSARD gic corporate communi- e CARREFOUR, GB INNO BM, PRIMISTERES,
nant position in its field in CONSULTANTS' inter- cations. e RENAULT, PEUGECT S.A,,
Europe. national move is pro- o GENERAL MILLS, SOPAD, ROWNTREE
Group BOSSARD's gressing smoothly. MACKINTOSH,
1982 activities were pri- o reinforcement of the & CREDIT LYONNAIS, CREDIT AGRICOLE,
marily marked by two Group's "communica- BARCLAY'S BANK,
events: tion” activity, primarily ® and of course CAP GEMINI SOGETI.
e establishment, in Ja- on two fronts:
nuary, of a consulting — creation of CMBA —
subsidiary, BOSSARD the Group's second
PERMAL CONSUL- agency, after France 1 —
TANTS, INC., in New specializing in marketing
York. and advertising in the
While the initial pur- heaith field, and confir-
pose of this company — ming BOSSARD
led by President John CONSULTANTS's front-
Rich — was to assist running position in this
French firms wishing 10 sector (further streng-
start up activities in the thened by the acquisi-
United States, tion of FARMED, an
BOSSARD PERMAL agency carrying on a si-
CONSULTANTS has milar aclivity in Spain).
already begun to esta- — eslablishment of In-
blish an American custo-  formation & Stratégie, a
mer base. communications consul-
CSB BUREAUTIQUE Supported by the re- each of its assignments, e identification and ana- mation in business and
. sources and the strong the company makes a lysis of requirements, industry, particularly
President: international organiza- special effort to take the using an Office Auloma- through the installation
Jean-Frangois Dubourg tion of CAP GEMINI psychological and social ~ tion Action Plan, desi- of office automation sys-
General Manager: SOGETI and Bossard ramifications of office au-  gned to define the cus- tems proper and their
Denis Ettighoffer Consultants, CSB {omnation into account. tomer company's strate- appropriate operating

BUREAUTIQUE's ob-
jectives are to advise
and assist business and
government in the deve-
lopment of their office
automation systems, by
optimizing available
technical, economic and
human resources. In

To achieve these
goals, CSB BUREAUTI-
QUE bases itself on tes-
ted methods, permitling:
® preparation for office
automation by sensiti-
zing and training opera-
tions tailored to each
customer's needs,

gy, evaluate possible
forms of organization,
select the most suitable
of these, and identify
managers capable of
preparing for and putting
through the operation,

e promotion and imple-
mentation of office auto-

procedures, while crea-
ting conditions for their
optimal exploitation by
the various user cate-
gories concerned.
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THE GROUP’S PROFESSIONALS

OVERALL WORKFORCE TRENDS

As of 31 December 1982, the Group's workforce numbered
3,995, including some forty people belonging to the holding
companies (see graph 1), representing a moderate growth — about
12% — since the preceding 31 December 1981.

The software services and information engineering activities,
now the Group's virtually exclusive working domains (see graph
2), have shown significant expansion, with an increase of 447
professionals for a growth exceeding 14% in just one year. This
growth showed an uneven distribution:
® moderate for France, with 144 new jobs (+8.1%),
® low for Europe (although the preceding two years were marked
by a substantial increase in workforce),
® very high in the USA, with 294 new people (181 of them
accompanying the entry of Spiridellis & Associates, Inc. into the
Group in May 1982).

The CAP GEMINI SOGETI workforce showed the following
geographic distribution at 31 December 1982:

® France : 2,291
® Europe 846
o USA 820

The trend toward equilibrium between “French” and “non-
French” employee numbers gained momentum (with the
“French” proportion of total workforce diminishing from 61.5% to
57.9% in one year) and should continue during upcoming vyears.

CAP GEMINI SOGETI: A VECTOR OF
SUCCESS FOR PROFESSIONALS

The Group’s success is inseparable from that of the men and
women of whom it is composed, from the development and
enrichment of their individual energies within the context of the
cultures, customs and laws of the countries in which the Group is
active. This is why CAP GEMINI SOGETI, while allowing substan-
tial independence of action — particularly in the social sphere — to
each company, applies a well-defined, ambitious policy of em-
ployee growth and development, enatling Group members to
satisfy their wishes for personal advancement and to make lucid
and effective preparations for their futures.

CAP GEMINI SOGETI has based this policy on:

® rules for employee recruiting which, while providing a
stringent definition of required technical capabilities for each job
opening, favor those candidates best equipped for a career in a
large information engineering company, i.e., those showing crea-
tive imagination, a taste for effort, ambition, etc. The Group
considered 5,300 applications in France alone, and hired 585 new
employees for its own needs during the year;

® a tralnin? policy which — in accordance with modalities which
might differ from one country or company to another — guarantees
continuing, individualized instruction to each employee, as a
function of his or her experience and probable career develop-
ment. In the France Group companies, for example, the Individual
Training Plan includes a segment common to all employees,
personalized segments and (also personalized) combined trai-
ning, all scheduled over a number of years. The cost of this
training represents from 3.2% to 5% of the total wage bill,
depending on company;

® technical quality requirements satisfied by the systematic
use of working methods and aids which ensure the level of
professionalism now indispensable to information engineering
activities. But the quality of the Group's services is not due solely
to its methodological inventory (DIALOG, SDM, MULTIPRO
software engineering workshops, etc.): it is also achieved thanks
to the experience of project managers, to the supervision and
assistance granted by Branch and Division technical officers, to
the systematic auditing of large projects and complex systems.
The significance attached by CAP GEMINI SOGETI to technical
quality is illustrated by the fact that — in contrast to the customary
situation in service companies — over one-fourth of the Group's
highest-salaried positions are technical ones.

® promotion principles the unceasing expansion of the infor-
mation engineering activity is offering exceptional career opportu-
nities to all those engaged in this profession. Whenever there is a
new position to be filled, however, CAP GEMINI SOGET! does not
turn to outside recruiting until it has made sure that an existing
employee cannot be appointed to the opening.

The results of this policy?
— 863 promotions were granted during 1982 (227 in Europe, 636
in France) (see graph 4);
— of the 49 Branch Managers in French subsidiaries, 15 began as
engineers, 7 as sales engineers and 6 as operators, programmers
or analysts;
— 12 of the 50 members of the Group Steering Committee started
out as technicians, programmers or engineers.

Added to these four basic axes of CAP GEMINI SOGETI's
policy for employee development are:

® the Group’s principles of information, providing employees
with numerous opportunities for contact with colleagues and with
technical and general information on the Group’s results, goals
and strategy (welcome brochure, in-house bulletin boards,
COGITAS, the magazine published by the Group's Communica-
tions Department, the Annual Report, etc.);

¢ the Group’s policy of geographic expansion: as of the end
of 1982, the Group maintained permanent technical and sales
positions in 80 cities worldwide, while scores of localized and
temporary assignments gave personnel the opportunity of mee-
ting new countries, new customs and new techniques.

Finally, we note that men and women enjoy these career
opportunities without discrimination. The proportion of women in
the Group's information engineering workforce is increasing
steadily, with women now holding 19.45% of positions in Europe
(in contrast to 15.6% in 1978) 21% in the USA and 25.4% in
France (vs. 19.8% in 1978).

Overall workforce Breakdown by Geographlc workforce | Percentages of
growth in the workforce activity type | distribution in the promotions in Group
CAP GEMINI SOGETI |in CAP GEMINI SOGETI | CAP GEMINI SOGETI consulting companies
Companies Companies Companies (France + Europe)

as at 31 december (in percentages) as at 31 december 1982

(excluding holding = Software (excluding holding

Services
M Machine-based
ices

companies) companies)

Graph 1
|Graph 3
Graph 4




A CAREER WITH CAP GEMINI SOGETI

Information engineering has steadily evolved into a major
profession with increasingly significant implications for individual
and social life.

Information engineering now constitutes an impressively-
expanding field of professional activity.

At the same time, CAP GEMINI" SOGETI is progressively
passing the milestones which mark the development of very large
corporate undertakings.

The meeting of these two paths has led industry professionals
to contemplate the feasibility of a career in our Group.

In the following, the CAP GEMINI SOGETI Human Resources
Management answers some frequently-encountered questions on
this subject:

Q: Does the expression “career plan” have any meaning in your
companies?

A: In an industry serving a highly-diversified and continuously-
changing economic community, the ability to adapt to new
circumstances is a vital one. As a result, our Group’s career plan
cannot be likened to a formal garden. Instead, it more resembles a
mountain park, threaded with more-or-less unexplored paths and
trails. Every one of them offers opportunities for learning, for self-
discovery, for testing one's ability to meet challenges, for coming
across new perspeclives.

Everyone climbs at his own speed, matching his own abilities,
experience and will. But our “mountaineering" metaphor does not
account for market growth and our Group's own dynamism. These
two phenomena give impetus in the direction of individual
advancement and are an added factor in satisfaction of personal
ambitions.

Q: What resources do you offer your employees to enhance their
self-understanding and self-improvement?

A: Every manager pays close attention to his people's perfor-
mance levels and professional behavior. We encourage managers
to get together with each employee for discussion of his or her
strong and weak points. We request them to devote special
attention and a highly realistic outlook toward the aspect of the
employee’s job satisfaction, in harmony with his individual scale of
values. This is just as important as technical capability. Finally, we
reject any lack of frankness with regard to an employee's chances
of advancement. This applies to the entire hierarchy, from top to
bottom. Each individual's career evaluation is supplemented by a

personalized growth plan, in which a major place is held by
training.

Q: Why is it to CAP GEMINI SOGETI's advantage to offer jobs
which satisfy their holders?

A: Because we need the motivation and personal involvement of
all members at every level of the Group. It is our conviction that the
stages toward the success of our business are based on the
individual growth and development of our employees' capabilities.
The Group will be imaginative, tenacious, aggressive, flexible and
self-demanding because the people breathing life into it them-
selves possess these qualities.

Q: How much mobility do you demand of your employees?
A: We are sailing between Scylla and Charybdis. On the one
hand, we are trying to avoid the Brownian movement prevalent in
some organizations: jumping from job to job prevents the
accumulation of capability, of experience and maturity. But we are
also avoiding an immobility which certainly acts as a sclerotic
factor, harmful to both the Group and its individual members.
Q: Are salary expectations comparable for a technician and a
manager exercising equal degrees of responsibility?

A: In government and industry, there is generally a hierarchy
scaled in accordance with level of command and authority. But
“brainpower” — based industries are discovering the need to set
up a parallel hierarchy, with stages defined in terms of knowhow
and ability to grasp increasing technical complexity.

These two ladders offer parallel salary increments. As of the
present, CAP GEMINI SOGETI includes a number of high-level
professionals whose salaries match those of managers, and this
phenomenon will progressively assume greater scope.

Q: Depending on my wish to work in a large or small company,
would you advise me to join your Group?

A: If you like to perform a clearly-defined job backed by a ramified
structure with great technical, geographic and economic diversifi-
cation, you will be comfortable in a large concern like CAP GEMINI
SOGET!, with all of the development and training it has to offer.

If you like to tackle a large number of varied problems and you
wish to work closely with your superiors, you will find greater
satisfaction in a small-company environment. The CAP
GEMINI SOGETI Branch is just such an organization: it will allow
you to participate in the course of events and to measure the
effectiveness of your activity at close quarters.
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CONSOLIDATED FINANCIAL STATEMENTS
AT DECEMBER 31,1981 AND 1982

CONSOLIDATED BALANCE SHEET AT DECEMBER 31,

(in thousands of U.S. dollars

LIABILITIES AND

ASSETS 1981 1982 SHAREHOLDERS' EQUITY 1981 1982
Current liabillties
Current assets
Notes payable to banks 9 413
Cash 16,164 13,500 Current portion of long term debt |
Accounts and notes receivable 27,207 37,156 and short term loans 1,720 ,2’116
Accounts and notes payable 14,720 13,917
Inventories 33 11 Accrued liabilities (note XIII) 12,922 18,081
Taxes (note V||) 3'743 3,398 Taxes (note X”) 3,774 6,007
Prepaid expenses (note VIII) 4,470 7,665 33,145 40 534
Other current assets 1,632 2,216 Non current liabilities
Long-term debt (note X) 8,563 12,134
53.149 63.946 Employee profit sharing fund : 3,143 4,241
’ ’ Other non current liabilities
L (note Xi) 6,395 4,457
Non current assets 18,101 20,832
Goodwill (note 1V) 12,552 16,131 Deffered Income taxes 1,490 5,161
Equity investment in affiliates . ,
(note V) 1,594 6,267 Minority interests 48 24
Unconsolidated investments ; .
(note V) 604 953 Shareholders’ equity
Common stock 442,000 shares
Other non current assets 844 913 of FF 100 each 6,568 6,568
Property, plant and equipment, net Retained earnings at beginning
(note 111) 4,812 5,638 of year 8,460 14,907
] Shareholders’ equity (note 1X) 15,028 21,475
Other fixed assets (note (1) 640 1,830 Net income for the year 6.383 7652
Total shareholders’ equity
21,046 31,732 and net income 21,411 29,127
TOTAL LIABILITIES AND
TOTAL ASSETS 74,195 | 95,678 SHAREHOLDERS’ EQUITY 74,195 95,678
Guarantees given by third parties Commitments and contingent
(note XIV) 520 416 liabilities (note XIV) 1,053 1,452

58 The notes on pages 61 to 63 form an integral part of these financial statements



Note to the reader: For the purpose of the English language version of this report, these financial statemenis have been translated into US dollars
using a uniform rate for 1981 and 1982 amounts of US $ 1 = FF 6.73. The auditors report relates only to the French version of the financial
statements expressed in French francs.

© AUDITORS REPORT

' To the shareholders and Board of Directors of CAP GEMINI SOGETI §.A.

We have examined the consolidated balance sheet of Cap Gemini Sogeti S.A. and its subsidiaries as of December 31, 1982, and the related
statement of net earnings, stockholders equity and change in financial position for the year then ended all expressed in French francs. Our
examination was made in accordance with generally accepted auditing standards and, accordingly, included such tests of the accounting records
and such other auditing procedures as we considered necessary in the circumstances. We did not examine the financial statements of certain foreign
subsidiaries, which statements reflect total assets and net sales constituting 9.0% and 9.3%, respectively, of the related consolidated totals for 1952.
These statements were examined by other auditors in accordance with generally accepted auditing standards. Our opinion expressed herein, insofar
as it relates to the amounts included for these foreign subsidiaries, is based solely upon the reports of other auditors. The consolidated financial
statements of Cap Gemini Sogeti S.A. and its subsidiaries for the year ended December 31, 1981, were examined by other auditors. Their report
dated April 9, 1982, was unqualified.

In our opinion, based upon our examination and the reports of other auditors referred to above, the consolidated financial statements referred to
above all expressed in French francs present fairly the financial position of Cap Gemini Sogeti S.A. and its subsidiaries as of December 31, 1982,
and the results of its operations, and the change in its financial position for the year then ended, in conformity with the statemenis of accounting
principles as defined by the International Accounting Standards Committee (.A.S.C.), applied on a consistent basis.

Paris, April 8, 1983

=R (oot ot

J. BOURGUIGNON B. PUGNIET COOPERS & LYBRAND
Statutory Auditors Auditors

CONSOLIDATED STATEMENT OF INCOME FOR THE YEARS ENDED DECEMBER 31, 1981 AND 1982
(in thousands of U.S. Dollars)

1981 1982
REVENUE (excluding VAT) (note XV) Amount % Amount %
Fees from services rendered 117,177 95.9 146,527 96.0
Manufacturing of program-products (note XVI) 244 0.2 371 0.3
Other revenue (note XVII) 4,797 3.9 5,670 3.7
TOTAL REVENUE 122,218 100.0 152,568 100.0
OPERATING EXPENSES (excluding VAT)
Purchases 2,100 1.7 3,807 2.5
Wages and salaries 76,912 62.9 97,813 64.1
General and administrative expenses 27,500 22.6 29,978 19.7
Interest expense 1,409 1.1 1,462 1.0
Depreciation and amortization 1,495 1.2 1,891 1.2
TOTAL OPERATING EXPENSES 109,416 89.5 134,951 88.5
NET OPERATING INCOME 12,802 10.5 17,617 11.5
Employees profit sharing (1,119) (0.9) (1,806) (1.2)
Other profits and losses 575 0.5 397 0.3
NET INCOME BEFORE TAXES 12,258 10.0 16,208 10.6
INCOME TAXES (note XVIII) (6,148) (5.0) (8,361) (5.5)
Results of companies accounted for on the equity method 256 0.2 (144) (0.1)
Minority interests 17 - (51) -
NET INCOME 6,383 5.2 7,652 5.0
GROSS CASH FLOW (net income plus income taxes, employees profit
sharing, depreciation and amortization) 15,584 128 19,978 13.1
NET INCOME PER SHARE OF COMMON STOCK (in dollars) 14.44 17.31

The notes on pages 611o 63 form an integral part of these financial statements
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CAP GEMINI SOGETI

PRINCIPAL
LOCATIONS

HOLDING Company
Head office: Grenoble
6, boulevard Jean Pain-BP 206 - 38005 Grenoble - & 33 (76) 44 8201
- Finance: Lyons
241, rue Garibaldi - 69422 Lyon Cedex.3 - # 33 (7) 86043 10
General Management: Paris
17, avenue George V - 75008 Paris - & 33 (1) 72361 85




in France

CAP SOGETI EXPLOITATION | Paris 207-209 rue de Bercy 75012 PARIS 33 (1) 346 95 00
CAP SOGETI FORMATION Paris 92 boulevard du Montparnasse 75682 PARIS CEDEX 14 33 (1) 320 13 81
Paris 5 rue Louis Lejeune 92128 MONTROUGE CEDEX 33 (1) 657/ 13 31
Paris 83-85 boulevard Vincent Auriol 75013 PARIS 33 (1) 584 15 40
CAP SOGETI INSTRUMENTS | Paris 15 rue de la Vanne 92120 MONTROUGE 33 (1) 656 52 08
CAP SOGETI LOGICIEL Paris 5 rue Louis Lejeune 92128 MONTROUGE CEDEX 33 (1) 657 13 31
Lannion 28 avenue du Général de Gaulle 22300 LANNION 33 (96) 37 72 80
Rennes 107 avenue de Crimée 35100 RENNES 33 (99) 51 95 99
Toulouse 1 chemin du pigeonnier de la Cépicre 31100 TOULOUSE 33 (61) 41 30 40
CAP SOGETI SYSTEMES Paris 92 boulevard du Montparnasse 75682 PARIS CEDEX 14 33 (1) 320 13 81
Paris 14-20 rue Leriche 75738 PARIS CEDEX 15 33 (1) 539 22 25
Bordeaux 31 rue de I'Ecole Normale 33200 BORDEAUX 33 (56) 02 00 57
Caen 9 rue du Général Giraud 14000 CAEN 33 (31) 85 12 69
Grenoble 6 boulevard Jean Pain BP 206 38005 GRENOBLE CEDEX 33 (76) 44 82 01
Lille 276/6 avenue de la Marne 59700 MARCQ-EN-BARCGEUL 33 (20) 72 95 09
Limoges 11 avenue St Surin 87000 LIMOGES 33 (35) 7779 8
Lyons 241 rue Garibaldi 69422 LYON CEDEX 3 33 (7) 860 90 03
Marseilles 90 avenue de Mazargues 13008 MARSEILLE 33 (91) 76 52 91
Montpellier Allée Jules Milhau, Immeuble le Triangle 34000 MONTPELLIER 33 (67) 92 20 17
Mulhouse 14 boulevard de I'Europe 68100 MULHOUSE 33 (89) 45 10 60
Nancy 25-29, rue de Saurupt 54000 NANCY 33 (8) 351 43 96
Nantes 9 rue Marcel Sembat 44000 NANTES 33 (40) 43 67 57
Nice 42 avenue du Maréchal Foch 06000 NICE 33 (93) 62 02 78
Orléans 19 rue de la République 45000 ORLEANS 33 (38) 53 86 50
Rennes 107 avenue de Crimée 35100 RENNES 33 (99) 51 95 99
Rouen Immeuble le Montmorency Centre St-Sever,
place de la Verrerie 76100 ROUEN 33 (35) 63 50 45
Toulouse 1 chemin du pigeonnier de la Cépitre 31100 TOULOUSE 33 (61) 40 55 58
CSB BUREAUTIQUE Paris 12 rue Jean Jaurds 92807 PUTEAUX 33 (1) 776 42 01
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in Europe

BELGIUM CAP GEMINI Belgium Brussels 49 rue du Chételain 1050 BRUXELLES 32 (2) 649 96 40
Antwerpen Mechelsesteenweg 163 2018 ANTWERPEN 32 (3) 218 77 52
Ligge 10A quai Churchill 4020 LIEGE 32 (41) 42 74 63
DENMARK BRA (See Sweden) Allergd M.D. Madsensvej 10 A 3450 ALLER@D 45 (2) 27 08 11
FEDERAL CAP GEMINI Deutschland Diisseldorf Grafenberger Allee 30 4000 DUSSELDORF 1 49 (211) 67 50 05
gﬁ;&“ﬂg OF Miinich Lindwurmstrasse 117 8000 MONCHEN 2 49 (89) 725 30 25
FINLAND BRA (See Sweden) Helsinki Annankatu 16b 00120 HELSINKI 12 358 (0) 64 86 48
NETHERLANDS | CAP GEMINI Nederland Utrecht Jutfaseweg 205 3522 HR UTRECHT 31 (30) 89 35 44
Rotterdam Westblaak 96 3012 KM ROTTERDAM 31 (10) 11 02 20
PANDATA Rijswijk Sir Winston Churchilllaan 366 2285 SJ RIJSWIJK 31 (70) 94 93 25
Eindhoven Stationsplein 39 5611 BC EINDHOVEN 31 (40) 43 95 18
Zwolle Oude Vismarkt 21 8011 TA ZWOLLE 31 (38) 22 44 42
NORWAY DATA LOGIC Oslo Torggt. 5 OSLO 1 47 (2) 42 07 60
Bergen Nygérdsgt, 2 5001 BERGEN 47 (5) 31 11 17
Trondheim Kjepmannsgl. 8 7000 TRONDHEIM 47 (7) 53 37 65
Skien Telemarksgt. 8 3700 SKIEN 47 (35) 27545
Stavanger Lekkeveien 14 4000 STAVANGER 47 (4) 52 29 35
SPAIN CAP GEMINI Espafa Madrid 58 Nuiez de Balboa MADRID 1 34 (1) 431 43 04
SWEDEN BRA Stockholm Kungsgatan 38 10369 STOCKHOLM 46 (8) 24 55 40
Goteborg Artillerigatan 25 41502 GOTEBORG 46 (31) 25 03 40
Karlskoga Kungsvagen 33 69131 KARLSKOGA 46 (586) 50380
Sundsvall Storgatan 10 85230 SUNDSVALL 46 (60) 12 55 40
SWITZERLAND | CAP GEMINI Suisse Genéva 8c avenue de Champel 1211 GENEVE 12 41 (22) 47 88 00
Basel Lindenhofstrasse 7 4052 BASEL 41 (61) 23 41 41
Bern Lacnggass-Strasse 7 3012 BERN 41 (31) 23 71 72
Lausanne 14 avenue d’Ouchy 1006 LAUSANNE 41 (21) 26 31 33
Ziirich 1 Brauerstrasse 60 8004 ZURICH 41 (1) 241 06 70
Ziirich 2 Brauerstrasse 60 8004 ZURICH 41 (1) 242 28 26
CAP SOGETI EXPLOITATION | Genéve 8c avenue de Champel 1211 GENEVE 12 41 (22) 47 88 00
UNITED IAL GEMINI London 133 High Street YIEWSLEY UB7 7QL 44 (8954) 44022
KINGDOM Manchester 80 Manchester Road ALTRINCHAM WA14 4PL 44 (61) 941 1922




In the United States
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CAP GEMINI SOGETI New York 1133 Avenue of the Americas NEW YORK, NY 10036 1 (212) 221 74 98
USA GROUP Suite 3122
DASD Corporation Milwaukee 9045 N. Deerwood Drive MILWAUKEE, WI 53223 1 (414) 355 34 05
Atlanta 2960 Brandywine Rd., Suite 202 ATLANTA, GA 30341 1 (404) 455 93 01
Baltimore 9160 Red Branch Road COLUMBIA, MD 21045 1 (301) 730 20 02
Standard Court East, Suite E-1
Chicago 1400 S.Wolf Road, Suite 145 WHEELING, IL 60090 1 (312) 520 49 40
Dallas 2350 Valley Vicw Lane, Suite 240 DALLAS, TX 75234 1 (214) 247 07 77
Denver 3131 S. Vaughn Way, Suite 132 AURORA, CO 80014 1 (303) 337 08 42
Des Moines 1603 22nd Street, Suite 104 WEST DES MOINES, IA 50265 1 (515) 223 60 95
Detroit Doner Building, Suite 300 SOUTHFIELD, MI 48034 1 (313) 352 95 30
26711 Northwestern Highway
Houston 8550 Katy Freeway, Suite 211 HOUSTON, TX 77024 1 (713) 468 06 77
Indianapolis 8606 Allisonville Road INDIANAPOLIS, IN 46250 1 (317) 842 60 31
Castle Creek II, Suite 107
Jacksonville 2121 Corporate Sq. Blvd, Suite 270 JACKSONVILLE, FL 32216 1 (904) 724 09 36
Los Angeles 22010 S. Wilmington Ave. CARSON, CA 90745 1 (213) 549 89 70
Suites 101 - 102
Milwaukee 4915 S. Howell Avenue MILWAUKEE, WI 53207 1 (414) 747 19 30
Minneapolis Pentagon Office Park, 4600 W. 77th, EDINA, MN 55435 1 (612) 835 99 22
Suite 176
Philadelphia 1730 Walton Road. BLUE BELL, PA 19422 1 (215) 828 70 50
Whitpain Office Campus
Pittsburgh 711 Penn Building, Suite 400 PITTSBURGH, PA 15222 1 (412) 391 86 60
Portland 700 NE Multnomah, Suite 1429 PORTLAND, OR 97232 1 (503) 231 81 14
San Francisco 1633 Bayshore Highway, Suite 237 BURLINGAME, CA 94010 1 (415) 692 60 50
Seattle 33430 13th Place South, Suite 200 FEDERAL WAY, WA 98003 1 (206) 838 36 00
St Louis 201 Progress Parkway, Suite 121 MARYLAND HEIGHTS, MO 63043 1 (314) 576 21 20
Tampa 4511 N. Himes Avenue, Suite 120 TAMPA, FL 33614 1 (813) 876 31 30
Washington DC | 301 Maple Avenue West VIENNA, VA 22180 1 (703) 938 22 07
SPIRIDELLIS New York 1133 Avenue of the Americas NEW YORK, NY 10036 1 (212) 221 72 70
& ASSOCIATES, Inc. R
New Jersey 225 Old New Brunswick Road PISCATAWAY, NJ 08854 1 (201) 981 11 14
CAP GEMINI INC. Washington DC | 301 Maple Avenue West VIENNA, VA 22180 1 (703) 938 22 07
CAP GEMINI SERVICES Washington DC | 301 Maple Avenue West VIENNA, VA 22180 1 (703) 938 22 07
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Associated companies

FEDERAL C.E.G. Diisseldorf Adlerstrasse 42 4000 DUSSELDORF 1 49 (211) 36 09 71

REPUBLIC

OF GERMANY

FRANCE GROUPE BOSSARD Paris 12 rue Jean-Jaurés 92807 PUTEAUX 33 (1) 776 42 01
SESA Paris 30 Quai National 92800 PUTEAUX 33 (1) 776 41 00
TESSI Grenoble 137 Cours de la Libération 38100 GRENOBLE 33 (76) 96 97 40
TESSI-SAISIE Paris 25 rue Leriche 75015 PARIS 33 (1) 539 22 25
\ Paris 23 rue de Courcelles 75008 PARIS 33 (1) 563 12 12

ITALY SYNTAX Milan 8 via Gaetano Negri 20123 MILANO 39 (2) 87 74 44

IVORY Sté Ivoirienne de Conseil et de | Abidjan Rue du Commerce 04 BP 1085 ABIDJAN 04 (225) 32 84 26

COAST Services en Informatique S.A.

MOROCCO ISMA Casablanca 61 rue Lamoriciere CASABLANCA 21 (2) 27 92 52

UNITED IAL Southall Aeradio House, Hayes Road SOUTHALL UB2 5 NJ 44 (1) 574 24 11

KINGDOM

UNITED VSA New York 520 Madison Avenue NEW YORK, NY 10022 1 (212) 308 78 30

STATES

Conception et Réalimation INFORMATION et STRATEGIE
12, rue Jean Jauréds - 92807 Puleaux - Tél: 776 42 01

l’lﬁ(;\lo phs and documentation: CAP GEMINI SOGETI, RAPHO, TOP, R. VIOLLET, GIRAUDON, WALT DISNEY, 1BM, BULL, SCORE DGT, MARINE

[ONALE, STATOIL, CNI

ES, SUSSEX POLICE, SHELL, SAAB SCANIA, ROYAL NETHERLANDS NAVY, STR.

ATHCLYDE BRIGADE,

POHLMANN STUDIOS INCORPORATED, NEW YORK CONVENTION ET VISITORS BUREAU INC, WASHINGTON DC, G. TRINIDAD,

T, BURLOT, A. BEAUVAIS, X.




CAP GEMINI SOGETI

4——————-—-——A




