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‘'Introduction



1.

1.

Preface

' The Industrial Affairs Commission of the ECC has charged

SORIS with the task of conducting "a technical economic
survey " ‘about the application of EDP systems based on
analysis of the present computer market, technical develop
ment.trends of'production and theoretical development tfends
of the appiications". During the course of this survey SORIS
has asked the help of the following companies:

- SEMA

- SOBEMAP ;

~ Deutsche Revision und-Treuhand A.G. Treuarbeit

- Rijkskantoormachinecentrale.

The foreign companies Have been charged with the direct survey,
whereas SORIS has organized the entire research, has coordinat-

ed the activities of the various companies and has done the

writing. o ' .

The various companies‘haVé collaborated in the research to.
different extents. SORIS wants to thank especially those
companies which have, in addition to the direct survey, furnish
ed exhaustive information and documentation which were Qery
essential to this survey. _

SORIS expresses its gratltude also to all those who have

.contributed in the dlfflcult task of finding analytic document-‘

ation, and to those who. with their advice, have made 1t
possible to correct inevitable imprecisions.
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2. Research Design

The survey consists of 5 volumes:

* 1, General report

- Introduction ' '
-~ Methodology ‘ o ‘ . -
- Summary . '

e

- Bibiiography

2. supply of Electronic Data Processing Systems'

1. Hardygre and software supply
2. Hardware

3. Software

3. Development trends of the computer installations in

the EEC countries and the United Xingdom

' 4. Trend of installations in the EEC Countries and the
United Xingdom (1962-1969) ' '
5. Forecasts for the seventies.

4. Current and future applications of extra-large EDP

systems by industries

6. Manufacturing
7. Retail ‘stores
8. Banks and insurance companieé : -
9. Public utilities ‘
10, Universities and service bﬁ;éaus | | e

5. Future demand for extra-large EDP systems in Public : -
Administration: ‘

6. Annexes

- Experts interviewed
= Users interviewed



3.

. 3. The Research Field

a) High performance EDP systems

According to the definition established in the éontract,
the term "electronic processing system with hlgh proce551ng

- and storing capacity" has to be understood as a system

wvhich has at least one computer of the capaC1ty of an IBM
360/65.

This definition has been narrowed down further .in the
course "o’f the Asu.rvely by'adding to the high capacity
processing system a lafge core storage with a capacity
above 512 K words and a minimum purchase price of § 5

million. -

Forecast period

The forecast period has been extended unt:l 1980 and

‘requires therefore an approximation :degree "0f the .

- survey's results which grows vith the extension of the .

period considered. Consequently, the quantitative Ffore-

~casts on demand during the period 1970-1975 are more

exact than those for the subsequent five years.

Geographical extent of the survey . '

The .survey . included the following countries:.
- Belgium . | o
= France
- Germany
- Holland
- Italy
United Kingdom
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The United States have been used, wherever it was possible.'-

as a comparison.

Sectors of utilization

The possible high performance EDP system applications are
numerous and heterogeneous. Hence there arises the need
for a detailed examination per sector of utilization,
because within each sector .it is possible to recognize a
certain un1£orm1ty of the appllcatlons.

The sectors considered are: !

1. Manufacturing

2. Retail stores

3. Banks ahd insurance companies

"4, Public utilities

5. Universities and service bureaué
6. Public Administration |

This list of sectors is not as complete as that used in
current statistical surveys. It does, however, include

all those sectors wvhich, because of the sizes of the actuai
installations and the presence of the largest users, are

the most interesting ones from the v1ew point of diffusion of

.systems with a high capacity of data processing and storing.
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Limitations

Formulation of long-range forecasts in a-field such as EDP,
which is undergoing rapid technological changes from the

'standp01nt of hardware, software and applicatlons encounters

‘ many methodological difficulties.

In fact, these. long-range forecasts have to be based on a

’number of hypotheses (which we have tried to explain as much :

as pussible) about those political and institutional condi-
tions from which substantial stability can be assumed. Of
course, these assumptions are less valid the longer the fore-
castlng period becomes, even if they correSpond to information
which has emerged from studies on the future conducted in the
principal European countries. | '

In addition, the forecasts are based on "rational expect-
ations" about the development of automatic information process-
ing by current big users of systems in- the various 1ndustr1es
and by experts currently study1ng or experlmentlng with
applications. , _ '

The "rational expectations" of the users and experts interviewed
do not take into account the activity.-of influencing demands ..

"which is a task performed by the manufacturers and which'has,

until now, always been decisive in the application field.

The lack of collaboration in the survey by the prinéipal |
manufacturers has not permitted a verification of the_influence
of this variable. Also the formulation of hypotheses about"
technological developments'of hardware"and software have been.
made more difficult because .0f this. ' |

,Conszderable difflcultkshave also been encountered during

the gathering of statistical documentation, due to the
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discrepancies in the data reported by the various sources
and their lack of uniformity in methods and times of
.survey (and analysis of data). However, it must not be
presumed that there e%ists no adequate bibliography in .
this sectof; it does exist and is sﬁfficiently-complete.
even if technical-applicational aspects prevail‘over

statistical ones.

Throﬁgh direct survey and collaboration by other companies
it has been possible to make up.only in part for the lack
of existing documentation. |

In fact, the available funds have allowed us to conducf ’
only a limited number of interviews which, as a consequence,
will give only a limited panorama of the present situa;ion
and the trends of the developments of EDP in the various
éectors and countries examined. ,

. Finally, there were operational difficulties regarding
coordination of relationships between the bﬁyers and the
companies which have collaborated in the research.

For all these reasons, the forecasts have to be interpret-
ed very cautiously, being first indications which require
further testing. ' |
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1. General remarké

The time limit proposed for the forecasts and the exten51on
of the analysis into vast fields of appllcatlon, have
counseled a methodological approach in two dlstlnct phases:

- direct survey with users and experts

- desk research.

The interviews conducted with the users have confirmed

that it is impossible;to prohounce quantitative £oreca$ts;
for the period beyond 1973-1975 only on the base ofkopinions
by'users. They generally do not have: |

- neither information nor hypotheses about applications
vhich will be developed in the next few years; .

- neither information nor hypotheses about hardware whichg:
will be available in those years and whic' will differ |
greatly from the present one, espegially regarding the
ratio performance/price;

- {forecasts for business development for a period so far
ahead. | | |

| It vas therefore necessary to complete the survey vith the
users with a séunding out of the opinions of various ex- |

. perts (university professors, business éonsultants, sofware

: specialists) in order to verify the opinions expressed by
‘the users and to have available qualitative indications |
about long term trends. |
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The most important completion, however, of the information
retrieved from the direct survey pas'come through desk
research, due to the existence of a vast amount of general
and specialized literature about EDP systems in the

countries involved in this survey.

The analysis was essenfially concérned with demand for

and applications of high performance procéssing systems
per sector of utilization. It had to be completed, however,
by a survey of each country, in order to furnish indications 
about the .tfend of the overall demand for processing
systems and, hence, about the importance of high performance
ones., Furthermore; this survey has permitted an assgssment
of the importance of the sectors examined in the survey

és compared to all the sectors of each country.

Also the forecasts: made fbr high performance systems, -
within each sector of utilization, have been verified _
through the macro-economic compatibility of demand forecasts

for each country. -
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. 2+ Direct survey

Direct surveys héve been:conducted by SORIS in Italy and
the United XKingdom,by SEMA in France, by SOBEMAP in
Belgium, by the Deutsche Revisions und-Treuhand A.G. in
Germany and by the 3ijkskahtoormachinecentrale in Holland,
in order to get a ciear picture of current and future
applicatioﬂs of high performance processing systems and
the reqq}réments by the users for hardware and software.

In each country there have been conducted:

- interviews with the major users of processing systems

in each sector;
]

- colloquiums conducted with experts and opinion leaders

" in the EDP field for the purpose of completing the
information about hypotheses of development of applica-—
tions and materials furnished previously by the users.

It was helpful to include in the sample the large users
who, bgcause of the advanced techniques and the complexity
of the problems which they will have to cope with are

the only ones who are able to give 1n£ormat10n about
'future EDP requirements. _

The number of planned 1ntervmews was, however, 1nsu£f1c1ent
for insuring proper representation of the large users in
each sector of the countries considered.

In addition, the complexzty and the characterlstzcs of the
enquiries.required considerable collaboration by the
interviewed firms which vas essential for the accomplish-
ment of this research. ‘
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For this reason, interviews were sometimes conducted with
more "available" users, even if they  were not the ones

vith whom interviews had been planned.
The principal issues discussed with the users were:

- history of data processing in thé organization or
firm;: EDP cost, personnel, organization, hardware,

software;
- past, present and future applications per type;

- EDP development forecasts: organizafion, personnel,

hardware, software;

- expectations about large computers, hardware and

software.

A breakdown of interviews conducted per country and sector
is listed in the entlosed téble. ;

In the feport the interviewees have not been listed by
name, because some of them reqﬁested é%p1;¢it1y to remain
anonymous; they are, however, recognizable through the
code assigned them in the annexes. Each code is composed
of letters and numbers: the letter indicates the initial
of the sector to which the interviewee belongs and the
number the progressive sequence with which the interviews

have been conducted.
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Desk research

In order to analyze the trend and current structufe of the
computer installations, a great deal of information coming
from various sources has been examined. Analyses of the

available data have shown that it is difficult to compare

-information coming from these sources and that the reliabili-

ty of some of the data supplied by specialized agenc{es

is doubtful, |

bespité the ever increasing amount of literature dealing
with computers, there exists still today a noticeable

lack of official statiétics in the various countries which
is compensated only in part by information coming from
private organizations. | |
ﬁnfortunately, the coﬁpﬁter manufacturing companies are
not geﬁerally among them, since they would be the only ones
ablé to give reliable information about the number of the
installations. | o |

Also the differences between the many available sources
are numerous.

Primarily there are differences in fhe contents of guide-.
lines used by the various'sources, then, the information
referring to the sqmé year refers often to different dates.
The greatest'disparity, howvever, comes, from the different

meanings attributed to the term"installed computers" (1).

During our research we haveg mainly; used the Diebold

Statistics, primarily because they used rather uniform

(1) See annotation on folloﬁing-page.
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(1) Concerning the definition computer:

a) some sources survey only those digital computers °
above a certain size (e.g. International Data Corp.:
EDP Industry Report);

b) others survey all digital computers, including
microcomputers (i.e. the Diebold Group);

c) still others survey all digital computers (in the
" sense of a) and b)) and the analogic computers
(e.g. Official Bulletin of the French Republlc)

Accordlng to the sources "installed" means:

a) computers installed and actually operatlng Wlth
specific categories of users;

b) all computers installed and actually operating;

c) computers installed and operating (in the sense
of a) and b)) and those delivered, but not yet
in operation;

d) compufers installed (0perating or not) and those
returned by the users for substitution by new models.
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surveying methods in all countries, secondly because they
conduct periodically a census of all installed computers,
broken dovm by models and finally, because they are the

‘most easily available ones.

- Detailed analysis of these data shows however that they
are not very accurate, especially when listing the model
of the installed computers and when making distinctions
between installations and orders.

" The data furnished by the abovementioned source have
therefore been completed or even substituted by other,
more reliable ones, wherever that was possible: thus;
for example, it was preferred to use the statistics from

. Computer Survey for the United Kingdom.

The main correction which had to be made in the Diebold
statistics, was the total elimination of those machines
wvhich, becauée of their technical features, classify
more as accounting machines or card calculators than as
computers, |
P
The limits of reliability of the information available
about the trends and current composition of the EEC
countries! computer installations are, however, not such as to
compromise the validity of the general indications about
future trends vhich can be derived from them.
If the absolﬁte data have to be interpreted very cautious—
ly, the relative variations which can be deduced from'them
are obviously more reliable and assume the'constancy of |
_the survey methodologies over time and in the countries
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considered.

Statistics about computer distributién per sector of
utilization are scarce. It was possible to know only .

~ for the United Kingdom over a number of years and for
Germany for one year, the installations per sector broken.
down into models - valuable information for this
survey. _ S | . -

‘sich detailed information is, however, not available for.:
the other countries examined. Comparisoﬂ between the va=

_ rious countries has been made more difficult, infaddition f
to the abovementioned reasons, by the lack of uniformity
when defining the sectors. ' |
Among the vast field of technical literature about computer -
"applications, we have seiected only that documentatioh .
vhich was useful in completing the indications emerging
from the direct surQey. especially those concerning-future

development,
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4. Methods of analysis

a) Evaluation of Hardware

Due to thé considerable differences existing between

_ computers because of their different capacities, any
estlmate of the trends ofany one country's or any one
1ndustry's installations is not 31gn1flcant if reference
is made only to the number of computers installed.
Such an assessment is more meaningful, if the installations
are known by model and if they can be subdivided by
classes. ‘ ' B
There arises, however, the problem of determining the
sizes. They can be determined either physically, that
is according to a computer's storing capacity or process-
ing speed, or by value,which means the purchase price
or the monthly rent paid for a computer. The physical
sizes, if looked at alone, are no good indicator of a
computer's size, because high storing capacity can be
accompanied by low processing speed and vice-versa.
For.this reason several methods have been established
vhich combine in one measure means with different
weights, etc. . | | R N

~But also these weighted means are not immune to strong
criticism, becaﬁse, depending on the type of weights
‘used, computers can be classified in different manners.
Hence, classificatign,according to value seems to be
better (expressed in yearly rent or purchase priée).
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Attributing a value to the‘éemputer installations is
difficult, since most of the amailable information
refers only to manufacturer and model the machine.

The yearly rent of the installations, stringly depends .
upon the actual configuration (number and type of tape
drives, disc storage units, IO units etc.). ’

Moreover, the ratio, purchase price = 4 times price of
annual rent, is not always valid, although it has, been
noticed (1) that, with the exception of some desk

computers, ratio it is fairly constant.

In order to be able to make cbmparison between thezsize
of the installations and other economically important '
quantities which are also expressed in terms of value.
we have adopted as main crlterlon of classification
that of the purchase cost of a typical conflguretion.:
jointly with that of capaeity of main storage.

(1) Calculating the ratio maxlmum pr1ce/hax1mum rent f:
and minimum pr1ce/h1n1mum rent (based on data
kfurnlshed by Digital Computers in "Computer and
Automation 1969, Directory"),the.resuit is around

" 4, vith the-exceﬁtion'of_desk computers. o
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The criteria of classification used are summarized

‘ in the table on the following page; and on this basis

b)

the structure of the computer in;tallations in all the countries
which were subject of this study has been aqalyzed;

The evaluation of the installations is without doubt
underestimated, because the prices used which were

taken from "Computer and Automation", June 15, 1969,

{world Computer Census) refer only to central units and
"average" configurations on a worldwide basis. '

It does, however, furnish the poésibility for a compari-
son between the installations in the various countries

and a first indication of all theresources destined for

EDP hardware.

. The computers' value is expressed in US Dollars (1969).

Also all the other values mentioned in‘this study are
in US dollars based on the IMF exéhange parity and do

not necessarily reflect the purchasing power of the

various currencies (1)..

Classification of information systems.

In order to assess the smaller or greater need for an
extra-large computer in the sectors considered, we have

classified the information systems according to:

- structure of the firm or organization
- requirements for .EDP at the periphery

- decisional‘requiremehts at the periphery

. ) ) v

(1) The exchange parities used are: 1$ = DM 4; 4,9 Ffr;;
625 Lit.; 3,6 Fl.; 50 Fb.; 0,36 (until’1968) 0,42 £.
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- The structure of the information system depends essential-
ly on the physical structure of thé firm or organization;
if a firm carries out all its activities in one place,
also its processing réquirements have to be concentrated.
By the same token, if the firm or organization is de-
centralized, the structure of its information system will
depend on the processing and decisional requirements of
theAperiphery. N

The indicated combinations are illustrated by the follow-
ing scheme to which correspond different needs for extra-

large computers.
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- Processing requirements

Physical structure At the periphery - Regarding central
of the firm : information

1 centralized .

1 low decisional
requirement.-

1 low processing
requirement

2 high decisional
- requirement
2 decentralized

1 low decisional
requirement
2 high processing ‘
- requirement ;
2 high decisional
requirement

1.0.0. Extra-large computér only for very large centralized
processing requiréments or sservice centres;

2.4.1. Extra-large computer only, if the decisions at the
centre require real-time consulation of the few
peripheral data; -

2.1.2. Extra-large.computer for great data transmission and

- multi-processing requirements; |

2.1.1. Extra-~large cémputer for the need to know, at the
centre, elements of large peripheral processings;

2.2.1. Extra-large computer for the decisional needs on

~ the periphery to interrogate the centre.
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The periphery's processing requiremehts can be .defined:

- as an atomic information system, characterized by great

amounts of information from the periphery sent to the

centre for processing.

- as a solar information éystem,.charaéterized by processing .

and systems performed in the periphery, before the
information is sent to the centre. |
Taking into account also the decisional requirements by the
periphery, the atomic system corresponds to combinations
2.1.&. and 2.1.1. of the scheme, the solar system to
combinations 2.2,1. and 2.2.2. o =
The processing requirements can also grow in function of the
faster and slower transmission speed of the information in
 both directions. | ' |
Thus, two systems can be obtéined:

. - batch
= off-line  Jomote job entry
e batch
= on line real time

Information requirements are also determined by the neédd
of taking decisions: the information from the centre to the

periphery are useful for operational decisions, while the

information from the periphery to the centre are useful
for management decisions, which can be integrated into

one system: the Management Information System (M.I.S.).
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- 5. Forecasting Methods

~ 5.1, General remarks

In order to overcome the difficulties arising from forecast~
ing for a time so far ahead and a technologically new. '
product, it was necéssényto establish a rather compléx
forecasting methodology. |
Forecasting development trends of the applicétions requires |
an approachper sectors of utilization, because the computer‘

| applications are not uniform with all the users, but shqw"
some uniformity only within each sector. The data évailable
per sector does not, however, permit an assessment of the
installations' trend per size, which is the only one to ’
permit an estimate of future devélopments«of demand and

. espec¢tially, of demand Pbr high performance systems. In order

" to overcome this obstacle we have determined a forecasting
methodology which is based on the assumption that high .
performance.pr6cessing systems are used primariiy by firms
or organizations which, because of their size and the |
problems they have to cope with, will requlre higher process~
ing and storing capacities. '
Ideﬁtlflcatlon of potential users of high performance
processing systems in the sectors examined does, however,
not allow forecasts of the number of extra-large cohputers

- which will be used in the decade'1970—1980, nor does it
permit determination of thelr value, )
In fact, the potent1a1 users can acquire one or more large
computers and thelrvtota; expenditure for hardware must not

only comprise the large computer.
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In addition, the government sector wvhich is a greatéoténtial
user of large computers, has not béen in a position to
eipress quantitative forecasts, because government's be-
haviour in the EDP field is influenced by the political
choices during the time perlod cons1dered. The sectors of
utilization considered, belng today the ones who are most
interested in high performance systems, do not, however,
exhaust all the possible fields of application. For these
reasons it was necessary to verify the macro-economic
consistency of the forecasts formulated for the sectors
through an overall forecast of the demand for high »
performance processing systems in the countries examined.,
It was further necessary to formulate forecasting hypotheses
about hardware and software development, in order to verify
the compatibility of the technical requirements connected
to the application development with the qﬁaracteristics

~ of the materials, processing means and software which will
presumably be available during the decade.

The technological forecasts ha?e been Fformulated by using
the opinions expressed by the interviewed experts and the
most significant indications emerging form the technical-
scientific 1iterature whichfwgs consulted for this survey.



5.2.Forecast._for_the_Indusiries

Formulation of forecasts for the industries means:

A

b.

C.

d.

ae

identification of the principal firms or organizations

which operate in each industry,of their current hardware

‘expense and of their size.

forecast of the development of the various industries

and the principal firms during the decade 1970-1980.

examination of the trends for development of thé computer

applications

forecast of the hardware expense of the principal users

as related to the applications! deveiopment and identif-

jcation of potential users of extra-large computers.

We have identified the principal users through -lists
provided by the organizations of each category, 5péciéliz-
ed economic jourhals, etc. These lists were based on
dimensional indicators varying from 'industry to industry such
as, for example amount of deposits for the bénks, premium
paid for the insurance combanies. turnover for the other
firms etc.

Information about the principal ﬁsers' computer edﬁipment
has been obtained from special sources in some countries:
in the United Xingdom from a census of the users conduct-
ed by Computer Survey and in France from an 0.I. Scope
inquiry which comprised however oﬁly slightly more than
2/3 of the users. In the other countries we have resort-

ed to direct surveys, conducted in Belgium by SOBEMAP,

in Holland by the Rijkskantoormachinecentrale and in

Germany and Italy by'SORIS.
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"C.
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Information about principal users and their current computer
eéuipmentis naturally difficult to obtain: an analytic
method, such as the one which had to be used, brings with it
considerabie gaps and possibilities of mistakes.

The principal users' current computer installafions have
been evaluated on:the basis of the purchase price for the
figuring out of indexes, such as the value of the install-
ation per employee and turnover. These indexes permit
evaluatiqn of the relative position of the various users as
compared to the size of the computer installations and.are

the first element of the forecast.

For the development forecasts for the various industries during
the decade 1970-1980 we have used, where available, the
guidelines mentioned in national or international plans
(e5pecialiy EEC plans), limiting ourselves to estimates of
trends in the other cases.

The trends toward 1ndustry restructuring through concentra-
tion have been taken 1nto account, at least on a quallt-

ative level, especially in those industries, where these

trends are more pronounced and where they could thus change
considerably the number of lafge users. during the next

fewv years.

The development trends of the applications typical of large
computers have been derlved Pprimarily from interviews

conducted in- thelndustnes)verlhed later by information from
available technical llterature,deallng espe01a11y with the

yresently more advanced applications in the US.
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d. When forecasting the hardware expenditure of the principal
usefs, account was taken not only of the qualitative influence
of the applications' development, bﬁt‘also of the influence of-
each usef's:behgviour on the behaviour éf other users. |
Important is the criterion of imitating the industry's
leaders, i.e. those firms which, while performing the same
type of economic activity and having the same turnover,
have in the same country, or other European countries or

the US, a-higher ratio hardware expenditure/turnover.

Thus, as results from the enclosed forecaét procedure, the
first step toward determining the future behaviour of the
large users in the industry is their present position concern
ing hardware investments as<compared to other firms of the
same industry and country. _

If already in 1969 theré existed otlher firms of equal size
active in the same industry, we can conclude that, as an
effect of the imitative model, the interviewee will tend
vtowaré achieving their present level of the hardware/
turnover ratio. Smalierr will be the effect of the imitative'
»mbdel, if'thé leader belongs to another country. If the
leader is national, it can be safely assumed that the other
firms equal in size will try to achieve his level of hard-
vare expenditure perrturnover. If the leader is from another
European country or the US, he will chailenge the other -
firms to increase their EDP expenditure/tﬁrnover ratio.
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The enclosed diagram shows the general forecastfprocedurés'of hard
vare expenditures at the level of each individugl firm, This
procedure has been formulated according to steps of calculus

and periodic checkups of the qualitative evaluations made

by the research group. The various logic knots are:

User's present sales and value of computers installed

In this preliminary phase the data available on sales and
value of computers installed (the value of computers install-.

ed being expressed in the purchase Price): in this way it is

possible to localize in a diagram,which has as ordinate the

value of computers installed and as abscissa the sales; a

'representative point of the considered firm and to determine

the straight line passing through that point (defining this

"line as a locus of points'which represents a constant ratio

- between the value of computers installed and'salesx

2.

3.

»

Test A -~ Has the firm been interviewed ?

If the firm has been interviewed evaluations of the hardware
development are considered; the latter being corrected by
the researcher on the basis of the advancement of the specific

applications of each industry.

Tests B/C/D/ - Is there a national leader? A European or

an American one ?

Moving from the firm's representative point upwards, maintaine-
ing the same class of sales, one can single out the leaders
of the particular subsectors, i.e. the firms of the same

type and size as the one being examined which have already ‘



reached higher values of computers installed.

Nétional. European or even American leaders can be found.
The guiding effect of these leaders depends on the ieader!s
country of origin. In case there are no leaders, we have

chosen to:stay on the original ratio.

/7

Evaluation of the application explosion

It is necessary at this poinf t6 make an evaluation of
possible new applications for the ‘subsector which imply
further increases in the size of hardware expenses. This
evaluation is therefore valid for the interviewed and not-
interviewed firms, whether these are leaders or not, because
an upgrading in applications of this kind can naturaliy also

be applied to the top firms in this group.

Test E - Trends toward concentraticn?

If higher concentration in the user's branch can be foreéeen,:
it is necessary to find a new ratio of the total value of

computers installed and their total sales.

Test P - The new ratio is critical?

In some subsectors we'can find a critical ratio, beyond
vhich it is necessary to makeﬂa negative correctioﬁ; due

to the specific decreasing course of the ratio:.value of .
computers installed / sales. If the critical level has been
reached, a negative cbrrection will be applied.- .
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7. Determination of user's sales and value of computers

installed in 1975 and 1980

Based on available data specific rates of sales inaorease
for 1975 and 1980 have. been appliéd and one enters into

the abscissa ¢f the above-mentioned diagram putting in
ordinate the‘forecastofa'firm's value of computers install-
ed in 1975 and 1980. |

8. Userswith >US¢ 5 million value of computers installed in
1975 and 1980 ' ‘

Comparing the future value of computers installed'(step‘7)
with the threshold of the purchase price of the extra-
large computers (US$ S.million), the potential users in
1975 and 1980 can be determined.

9. Test G - Atomic System?

It is necessary to make a critical evaluation for the
future, referring to the present hardware equipment of the
firm and to its EDP philosophy. .
Defining the "atomic system" as a systemwith  very large
central.computer and many peripheral terminals without in-
termediate computers, one reaches a confirmation of the
forecasts concerning value in the case of a positive answer
of the test. | |
In the opposite case,-wheq the forecast philosophy is
oriented towards the "solar system" (defining "solar system"
as a system with a large central computer, some intermediate
“comppters.and many peripheral terminals), one ha§ to reconsider

the judgement along more conservative lines. This criterion:
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can be decisive in those cases in which the threéhoid*bf o

the value in only barely reached, espec1a11y 1n the near

~‘£uture (1975).

10.

Forecast oprotentlal users of extra~1arge computers 1n G

1975 and 1980

of courSé,-the value of computers'installed'as determinédf_‘ii

in the above-mentioned manner, can have much higher results'fo-'

than the minimim limit of 5 million dollars, thus 91V1ng

vay to the possibility of using more than one extra-large g

.

computer.,
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5.3. Forecast of the total computer installations’development

The long range development of computer installations (express-

ed in value) may be represented by a temporal function of.
a logistic type (1).

The ratio hardware expenditure/GNP has been taken as a
dependent variable in order to have comparable values from
each country.

The use of a logistic function to interpret the trend of’
said ratio implies that the hardware expenditure, after an
initial period of steady absolute growth, slackens its |
development rate, pointing to a relative saturation level.
When it nears to it, the annual variation rate draws near
the GNP. | C |

(1) That is a function of the‘type-:' Yy, = 1 ,
. t W vhere |

Ye = a depehdent variable

t = number of years

a = reciprocal of the ceiling parameters
b;c = function parameters.
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6. Panel Discussion

| The aim of panel dzscu551on was to verlfy the trends of
applications and to forecast potential users in each |
industry. . '

.The experts were:

%

M.C. Friz ' " C.E.E. - Commission des
: ' Communautés Européennes
Direction Général des
. o : Affaires Industrlelles L
* M, Jansen ' .. 'BRUXELLES

"% Mr. A.A.M. Veenhuis IFIP - Administrative Data
' - ) Processing Group I.A.G.
- AMSTERDAM W.1. (Holland)

* Prof. Szyperski o ' Unlver31taet KOELN (Germany- ,
- Federal Republlc) -

* Dr. Zajonc. : Gesellschaft fiur Kernforschung;
' ~ KARLSHRUE (Germany - Federal
Republic)

* M. De Jaeéer o CEGOS ~ NEUILLY‘SurbSEINE
- ‘ (France)

~* Dott. Pietro Gambino ' FIAT - Direzione dei Sistemi
: ’ . e della Organizzazione delle
- Informazioni -~ TURIN (Italy)

* Prof. Lionello Cantoni - ..Ing. C. OLIVETTI & C. S.p.A.
Direzione dei Sistemi e delle
_Informazioni - IVREA (Italy):

* Dott. Ing. Maurizio Bufalini - STET - ROME (Italy) .
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* Dott. Sandro Ragazzoni - ' ITALSIDER -~ GENOA (Italy)
* Dott. Ing. Carlo Tedeschini Lalli ITALSIEL - ROME (Italy)

* Dott. Ing. Guido Frigessi IRI - ROME (Italy)

The results emerging from the panel discussion about the
hypotheses for development of the demand have been incorporat-

ed into this survey.
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" Introduction

The technical-economic survey aboutvdeveldpment of
applications of extra-large EDP systems in the EEC
. countries and the United Kiﬁgdom during the decade
1970-1980 includes three fields of research:

1. Hardware and software supply
2. Development trends of computer installations per coﬁner'

3. Demand and applications per sector of utilization.

The survey's results about the current situation and the
trends for ‘development in each field of the research are
listed in the following paragraphs, taking into account

also the observations which emerged from the panel discussion.
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‘2. Supply of hardware and software

A. General

* In the EEC c¢countries and the United Kinédom, American as
vell as European firms ére present on the computer market.
The principal US manufacturers have in all EEC countries
shares above 60%, with a maximum of 98% in Italy. Only in
the United Kingdom, due to ICL's presence, they have a
smaller share of the market.

The American superiority is particularly evident in that
segment of the market which is of interest to this survey,
namely that of the large and extra-large computers. The
US manufacturers control completely this segment of the 
market in Belgium, Holland, France and Italy.

‘In Germany and the United Kingdom also ICL and Siemens
are active in this segment,'however Qith very modest
shares. |
The national companiesr of the European countries offer
thus little combétition in the large and extra-large
computer market. Expansion of these companies is hinder-
ed by the llmlted size of the market on which they have
operated until now, by the limited funds they use for
EDP and by the high number of manufacturers present on
the European market. '

Given the quasi1-monopoli§tic structure of the computer
market énd the consequent controlled devéloPment of
technological progress, the supply has considerably
influenced during the last decade the applications developed
vith the users. This influence is evident in the general-
ization of those applications derived more directly from ’
the substitution of pre-existing keypunch machines by |
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computers and in the impositionof a hardware iiné which is
not very soPhisticated:fob the more advanced applicational 3'
requirements. |

This to us seems to be the most important reason for the
delay in the utilization of computers by the goﬁernment,
wheré standardization of applications is not so easy as

in business.

Expected characteristics, hardware

Going through the interviews, it appeafs that present day
computers are regarded as having large and fast enough
brains to sclve the most vast and intricate puzzles set
or anticipated by any of the users in the sectors covered
(1). | '

The most ambitious requirements anticipated for central

processor units are:

'~ 1024 kilowords of 32-bit words main memory;

- memory access time 300 to 100 nanosecs;

=~ transfer rate 300 X bauds.

- These targets are met or surpassed by today's largest

computers, such as e.g. IBM's 360/195.Apart from the
c:p.u. broper, however, substantial improvements including
both software problems and technicalities of peripherals
and input/output units are expected-élong the follo&ing'

outline,

(1) Which, it may be worth to recall, do not include military "

and special purpose scientific applications, such as
space-craft guidance and control. ‘
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Large computing power is required in the near future (1975)

by applications implying real-time processing of data
collected by widely scattered terminals. This requirement
may be shared in a not too immediate future (1980) by more
applications, such as information'retrieval in its broader
sense and computer assisted instruction.

These developmentis.:are largely dependent upon the reliability
and (to a lesser degree) the speed which will be attained

by teledata nets. Existing teledata facilities are considered
unapt to allow error-free use of terminals and too expensive.
Direct connection by high-speed ( > 2048 bauds) lines is

an anticipated requirement for reliable, efficient operation
of integrated systems. A European teledata net should begin
operating before 1980 to back the efforts to integrate in
'a vasteless scheme today's independently growing applications
in many sectors,'auch as public administration, transport-
atiop. research, education, .hospitals.

 Intermediate (mass) memory, todayconeistingof "extended
coré" memories backed by drum/disc stores in large computers
and of drum/disc units only in medium/small machines, must

3 bytes.‘

substantially increase in capacity towards 3 x 10
Present implementation by disc/dfums is considered not
likely to become as .economical as it should be to meet
‘these requirements. Present access time of drum/discs

is stated as satisfactory. Static mass memories would be
favourably accepted should their cost become bearable:

a target which is considefed not in sight.

There is general agreement among users about the require-
menf for improved, reliable, flexible, economical input-

output devices.
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Outstanding requirements are: silent, fast substitutes
of present teletypes. Thesz are claimed to be also SubjeCt',

" to too frequent failures. The sought-for substitutes would =

be: a) Elect?o-oPtical devices, keyboard‘operated as.input,

delivering hard copies as output; b) Visual display deviCes;'a

" code or band compression operated in order to not over-

: v . :
~ burden output channels; c) Optical multi-font character“

readers; d) Graphic input-output devices. w

Substantial 1mprovements along these lines are requlred

and expected in the near. future (1975) These 1mprovements |
are expected in a far-off future in fully automated man~to—~f.e
machine interfaces effecting direct readlng/wrltlng of
scripts, documents,.dnwvings, as well as verbal man-tb~j'
machine communication. While in other respects hardware -

requirements are clearly lagglng behind techn1ca1 fea51bil- 'ef,

~ity, the contrary is true in this field.

Required are improved terminal units taklng over some of the e

‘most trivial computer Jobs.,

Conversatlonal mode (1mp1y1ng tlme—sharlng operatlon of
central or satellite processors) is sought mainly for
special purposes, such as automated des;gn and computer-

a551sted 1nstruct10n. L

Expected characteristics, software

_ The interviewees agree on the fact that the ever lncrea31ng

cost of software is today the bottleneck of EDP.‘Forecasts

are for an even greater increase. This trend depends essentlal—kc;'
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ly from:

‘a) the ever growing number of applications

b) hardware's technical development. This brings with it
the necessity to develop always new operating s&stems,
and new programming- languages apt to use fully the
ever more advanced performance of the computers; |

To stop this trend it is necessary, above all, to achieve
that the various EDP systems have greater mutual compati-
bility, vertically, i.e. between members of the same family
as well as horizontally, i.e. between systems’produéed‘by

different manufacturers,

In this way one obtains also a common man/machine interfacé;"

that is,the staff can use without difference one or another
EDP system without requiring special training.

In order to achieve this, it is necessary to standardize
the programming languages as well as the principal
‘characteristics of the computer's management operating
systems (such as utility and dlagnostlc programs, control
cards, input/output management).

Concernlng the programming languages, a_certain result

has already been obtained in the US because of the inter-
vention of the US gbvernment-aﬁd syndicates of.users. |
(languages COBOL, FORTRAN). In Burope, because of the
action of scientific committees (ALGOL)} the users
(universal languages such as PL/1) and recently government
agencies (National Computlng Centre in the United Klngdom)
However, these results are stillunsatisfactory and do,

e.g. not allow utilization of common files, which is
requested from data banks, nor do they permit direct
interconnection of the various computers. A standard inter-
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face on the level of "extended machine" (hardware plus
operating system) would permit solution of the problem
and satisfaction of the users' expectancies.

The interviewed users request also a more secure and.

flexible software for the management of both teérminal

networks and data tele-transmission.

Technical development against EDP expectations

Technical development trends appear partly to match those
of users! requireménts or expectancies, and partly to
diverge greatly from them. Agreement is goéd .con-
cerning: a) central processor speed and capacity, b)
traﬁsfer to hardware of some of the present software
functions by means of read-only memories, c) extensive
use of multi-programming and time sharing procedures

to allow real-time operation from many “"active" terminals,

d) increased medium speed mass ("exterral') memory.

There is disagreement mainly concerning peripheral

and terminal hardware and software. Industry could

“easily level out the first of these mismatchings by

 mak1ng available better, . sxmpler to use, more rellable‘

devices in the man-to-machlne 1nterface.

Standardlzatlon, ‘vertical and horizontal 1nter-£am11y and
inter-make compatibility of hardware, is the most common= -
ly shared expectancy by users, second only in importance
to that of greatly improved software. Here again, what
ﬁsers are principaliy.expecting from new computers is
that they may be loaded with old programs. ‘
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‘That of standardization»is not a néw problem, of course,
Every industry has met it at a certain development stage,
and each of them has solved it by originating or accept-
ing some organization to take care of it. An agreement
‘among producers under the sponsorship of some or more
state agencies, such as the National Computing Centre in

the ﬁnited Kingdom, could have great beneficial influence -

on this point.
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i

3. Development of computer installations

The topic of computer expansion in the EEC countries

and the United Xingdom has been discussed often in the

last few yeérs during debates about the technological

gap with the US. Sources of information in this respect

are quite numerous, but often the data available are so ,
different as to lead to contradictory conclusions, espeCiql  "
ly concerning the extent apd the trend of this gap. |
During this survey we have tried to gather with uniform
criteria statistical data about the computer installations
in the EEC countries and the United Xingdom between'1962_,T7
and 1969 (1). The rgsults.are summarized in the follbwing -
table: | PR

COMPUTERS INSTALLED IN EEC COUNTRIES, UNITED KINGDOM AND UNITED STATES IN JUNE 1969 ..

' VALUE A 219690 TH
NUMBER :
, (million §) NUMBER VALUE
BENELUX 1594 128 | 455 41.9
FRANCE 4,663 348 46.5 40.9
GERMANY : 5,600 380 35.9 33.5
iy (2) 1,644 142 29.0 28.7
EEC COUNTRIES 13,87 998 39.0 35.8
UNITED KINGDOM 3,575 320 33.7 37.2
UNITED STATES 59,77 5,667 30.2 20.4

(1) Using Diebold statistics completed \Vlth the results
of our direct survey. :

(2) The Italian figures are underestimated because of dlfflcultles
‘, in the survey of desk computers N R
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The rates of increase of the European installations are
higher than the US ones. In that country, expansion of
computers began earlier and installations existiung in
1962 were therefore already nunerous, whereas in the
European countries which started at a very low level, the
relative increase in the installations was typieal of any’
initial development phase.

The.degree of the computers expansion‘in each country
can be assessed througn indexes which take into accownt
the different economic features of the various countries
compared., | ) ' |
In 1968, EEC countries spent 2,3 Dollars for hardware
per each 1,000 Dollars GNP as egainst the 5.8 Dollars of
the- US who spent the abovementioned EEC amount as far
back as 1964 (1). Hence the European delay behind the
US in 1968 was aboutifour years,,and has :shown during
the period 1962-1969 aslight increase.

Given the considerable differences between computer '
capacity, we have found it necessary to examine the
structure of the installations on the basis of their

sizes.

(1) In 1968 the hardware expenditure, expressed in the
annual rent paid, per 1,000 Dollars GNP was 2,4 in
the Benelux countries, 2.3 in France, 2.6 in Geﬁmanx,

"1.7 in Italy and 3.0 in the United Xingdom.
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During 1962-1969 the composition of the computer installations
by size in .the EEC countries and the United Kingdom has
changed in such a way as to approach tmat of the US. The
weight of the extra-large computers on the total is, however,
smaller in Europe than in the US.

This is due not only to the more advanced state of the

EDP applications development in the US, but above all, to
the fact that in that country there are more large govern-
ment and private organizétions which employ high performance
computers, . | |

In June 1969 there are 138 extra-large computers installed
in the EEC countries and the United Kihgdom (1); among

those about 40% is installed in France and 30% in the United
Xingdom. , ‘

Desk computers account} in number, for a rather important
share of the total market (about 20%) .Surveying them is
however difficult, and only in the last few years has it
been possible to get somewhat accurate information about
them. For{this reason, ve have cPhsidered it more correct

to look at the changes in the Computer installations,
excluding desk. | N
Forecasts for installatlons 1n the decade 1970-1980 have

" been formulated on the ba51s of an estlmate of hlstorlcal

trends,

Ty

(1) At a monuhly rental above 70,000 dollars.
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Tﬁé' forecast model used is a logistic function, explain-.
ing the trend of the ratio harduare-expenditure/GNP (1) |
in the EEC countries and the UK as compared to the“analogouse_i'
trend in the US. | o | | |
Using this forecast procedure we have obtalned the follovlng

results.

Hardware Expenditure per 1968 (2) 1975 ~ 1980
1,000 Dollars GNP

EEC L 24 6.9 9.6

United Xingdom , 2.5 8.1 10.3
EEC + UK T 2.2 B 9.7

Hardware Expenditure
(Millions of dollars)

EEC - 829 3,722 6,583
United Kingdom | , 303 1,213 1,860
EEC + UX 1,132 4,935 8,443

- Through some hypotheses on the develoPment of the

- installations structure and on the average price. of '
computers one can arrive at an estzmate of the number of .
computers in the EEC countries and the United«Kingdom during
the coming decade. | R ' A |
'All computers installed, including desk, will be 59, 900
in 1975 and 96, 600 in 1980,

~.

(1) Annual rental value of CePelte
(2) Real value. |
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The number of extra-large computers, that is those witha
monthly rent of more than 70,000 Dollérs, could vary
between 590 and 705 in 1975 and between 1,050 and 1 1450
in 1980. Computers with a monthly rent above 100,000
dollars (1) could vary between 90 and 105 in 1975 and

between =5 and 310 in 1980.
L5 -

" (1) with purchase price above 5 million Dollars (1,25
million Dollars yearly rent) with central wnits
with more than 512 X.
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4. New applications per industry

The theoretical development prospects for the applications
and the demand for high performance’ systems connected with
it have been assessed per industries,

The industries considered are:

* Manufacturing industries

* Retail stores

* Banks and insurance companies

% Public utilities |

* Universities and service bureaus
*

Public Admistration

Assuming that the high performance systems will be:used
by organizations who, because of their size and because
of the complexity of the problems which they have to
cope with will have great processing and storing requiie—
menfs, direct surveys have been conducted with these
users. o | ' '

The -number of high performance processing systems which
will be insfalled in the coming decade has not been
estiméted, but the number of potential users of these

systems and their capability to invest in computers,

The computer equipment of 1037 large users has been
analyzed, only 118 of which have extra~large computers

at present (1);

(1) In June 1969 there were 138 extra-large computers.
This difference is attributable to the incomplete
" 1listing of industries considered.
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A. Manufacturing industries

Having a faster development trend in computer investments
than the other industries, the manufacturing industry has
' developed until now a mix of operating applications
(administrative, technical and commercial), laying thus
‘the foundation of the Management Information System.
Given the heterogeneity of the industry, the current
and future applications divided by the various branches
have been analyzed.
In 1969, 291 large firms (1) having a total equipment of
20 extra-large computers have been examined. The potent-
ial users of high performance systems have been estimated
at 31 in 1975 and at 75 in 1980 with an investment capacity
in computers of 553 and 1,230 million Dollars.
As a rule these users will be very large firms. Among
process industry and those conducting a great amount of R &
D, extra-large computers will be requested also by not
SO iarge firms. | '
The quantitative development of current operating applica-
tions, the gradual introduction of new management applica-A
tions (Information Retrieval, intersectorial data banks
etc.,) and the integration of traditional applications into
the Management Information System will require extra-large
computers,
In addition to this development hypothesis, further expansion
related to the first épplicational experiments in the field

(1) Whose sales exceeded 100 million Dollars in 1968.
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of strategic plamning is probable. This will require a
multi-sectorial informational approach and management
of 1arge data banks connected Wlth terminal systems and

a greater proce551ng qpeed. .
Also in the future the manufacturing 1ndustr1esuall be

‘among the principal users of the largest and most

powerful systems available.

Retail stores

In this industry there prevail at present not very
sophisticated administrative-commercial type applicafions,
even if they handle a great volume of data. The jobs
performed by the computér are primarily invoicing, general
accounting, suppliers invoicing,'stbck control and personneli
manégement. These applications are not very integrated.
Batch processing is prevalent. -
Computer users in this industry are rather large firms,

but none of them disposes at present of an extra-large
computer., , |

The proféﬁnd restruéturing the industry is undergoing at
the momeht and the increase in the market's size cause
almost all interviewees to forecast for the future a
considerable developmént of on line processing, sometimes
with real time processing. '

Also integration among the various applications is foreseen,

especially in the invoicing and stock control subsystems.
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It is predicted that the entire flow of information, which

C.

passes from the sales outlets to the intermediate warehouses
and to headquarters, will be handled'by a network of
terminals. | '

As a.consequence, employment of extra-large computers can be
forecast, even if there will not be a high number of poten-
tial users.

As a matter of fact, cnly 4 have been éstimated for 1975

and'11 for 1980, with an investiment capacity in computers

of 32 and 131 million Dollars respectively,

Banks and insurance companies

Banks and insurance companies were among the first European
users of computers. The banking industry, which is rather
concentrated in almost all European countries ccnsidered,
has currently 12 extra-large computers. On the other hand,
in the insurance companies,being less concentrated, there

is at present no such computer installed.

- Until now the computer has carried out the prlnC1pal

operatlons of the banks and :msurance.compames, such as
management of checking accounts, deposits, preparatlon of
insurance policies, control of payment of premiums and
all the admlnlstratlve and personnel management procedures

of these firms.,.

- Batch processing is prevalent, even 1£ proce531ng through

terminal networks llnklng the perlpheral agencies to head-

quarters is already under way in the more advanced £1rms.
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For the future continuous expansion toward on-line and
real-time data transmission isvpredicted,'given the
requirement for short answering times in all current
applications. .
Moreover, development of the substitution of money
circulation by information circulation is forecast.
This type of application, already being studied éndr
being used partially by large‘banks, could be extended
into an inter-bank infofmation system linked with the
principal original points of the information flow. .
Concerning the development of internal and external
interconnections of the industry, greater employment of
extra-large. computers can be predicted.

Poténtial users of high performance processing systems
will be 19 in the banking industry @n 1975 and 5 in
insurances; in 1980 there will be 35 in the banks‘and

15 in the insurances. .
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Public utilities

The greater part of the firms operating in this sector
depends or is controlled by the central or local govern-
ment. These firms furnish four kinds of service:
transportation, telecommunications, radié—television,}
electricity, gas, water. There are already 21 extra-large
cbmputers installed with 9 users, five.of which belong to
the transportation sector‘and'four are electricity and

gas companies. | .

The various subsectors have common applications: cost
control, management of suppliers,payroll,general account-
ing and“stock control. The most advanced sector is long
dis?ance'transportatioh: typical applications are at
present automatic seat reservation, and to a lesser extent,
automatic management of the rolling‘stock.

Service planning is one of the most important applications
in both the electricity, gas, water and the teleéommuniéations
companies. - |

The applications!' future deveiopment is connected to the
service's quantitative development and to the need for
improvement of quality through diversification.

In the transportation subsector forecasts are for inter-
connections of the automatic seat reservation systems with
equal or different services furnished by different
organizations through terminél networks operating in real
time. In the telecommunications subsector controlled
expansion of thé Pert technique for'the control of new
installations is predicted. '

In the energy companies new methods of investment planning

with simulation of the service offered will be used.
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Data banks and investment planning seem to be the hypotheses
for the applications' qualitative development in the radio-
television subsector. The hypotheses for the applications!
qualitative development indicated ebove, which.Will not

all be accomplished during the coming decade, will be
accompanied in all subsectors by a quantitative development
of-the current applications. -
Hence, a strong increase in the number of users of hlgh
performance systems can be foreseen.

For 1975, 18 potentlal users can be predlcted w1th a
capacity for investment in computers of ¢3§ million Dollars

and for 1980 28 users can be foreseen with an 1nvestment

. capacity in computers of 612 million Dollars.

Universities and service bureaus

The wniversities and service bureaus are considered to-
gether, because both perform processing services for
others. In this sector there are at present many users
of extra-large computers: the universities and the
research centres,because of their needs for scientific
calculatlons,and the service bureaus, especially those
connected to the computer manufacturers., In fact, in
1969 already 25 users’'of extra-large computers were counted..n‘
The current appiications at universities and research |
centres cover an extensive range: from research to basic
documentation, from diffusion of software packages for

technical and scientifi¢ calculation .to applications for

the administrative and financial departments.
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Services provided at present by service bureaus involve
méinly administrative and operating }ields:production,
distribution, technical calculation and engineering.
Service bureaus also process management models of operation—
al research. -

The characteristics of the services ﬁfovided, the service
bureau's structure and their institutional purposes make
them big users of on-line processing systems of remote

job entry as well as of time-sharing.

In universities and research centres we do not foresee
substantial changes in applications concerning géneral

and specific research and scientific calculations.and
business-like applications. New applications are computer-.
based or assisted instruction and information retrieval.
In service bureaus the service supplied for each type

of application will change from simple renting of machine
hours to a progressive extension of assistance to process—
ing and the preparation of programs.

Development of service bureaus can be more or less intense
depending on the development of the EDP structures within
the firms using their services. Some firms will be
interested in using service bureaus as alternative to
internal services., , |

Given the fact that short term forecasts (1975) depend
largely from. current equipment and applicatibns for which
little information is available, especially concerning
universities, fprecasfs ﬁave been formulated only for
1980. On the basis of our hypotheses, there will be a
total of 76 users of extra-large computers by 1980.
Investment capacity of service bureaus in computers.will ‘

be 2;480 million Dollars in 1980.
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This sector is different from the other previously examin-
ed onas, because of its heterogeneity and variable extension
of the functions and gobernment's different stfuétural
features in the various countries. _
This difference makes it difficult to‘identify the current
EDP applications and pronounce forecasésﬁfOr the next
decade.

Public Administration, as a whole,i§ the most fertile
ground for the use of extra-large computers in the |
future, because of the amount of data to be processed,

also if the structure of the procedures which have to be
transferred to the computer is rather éimple qualitatively.
Until now the European countries have faced EDP in an
uncoordinated manner and with consigérablevdisaggregation !
of the applications. As a consequence underestimation

of the size of the computers employed occurred,

and often optimal distribution from an economic standpoint
vas not carried out. i ‘

Due to the lack of coordination it is difficult to make
forecasts about the development of the state's various
information systems, because such a forecast would have

to be based on a gradual development dfféuitgbly integrat-

ed mass applications.,

' Among the possible EDP applications in Public Administration

ve have examined only those which are used in particularly
explosive situations and which réquire emp1byment of extra-
large computers. | : -
Central Administration's information Syétems which have

been examined here are: state budgeting,‘taxation, population

e
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register, labour force register, public health, social
security, air traffic control, meteorology, law data
banks and statistics. Moreover, some of the more

important applications of local government's information
system have been examined. |

'On the basis of information about present applicationsdzf
these fields, general indications have been obtained about
the time peripd in which each of the systems, if realized,
will request installation of high performance equipment.
The corresponding demand for extra-large computers;éan,
howvever, be defined only on the basis of the evolution
of the organizational structures of government in the

various countries.
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5. Final remarks

From the preceding summary several analogies ex1st1ng
between the various industries become evident, concernlng
both what is being done at present and forecasts for

future developments.

* The present applications concern mainly fields in which
simple and repetitious activities are being carried out.
Computers are malnly in batch off-line, i.e. do not depend
from terminal networks. i

*¥ Future expectancies are directed mainly toward;

- quantitative expansion and qualitative improvement of
the applications; | 4

- ‘integration of subsystems into the Management Information
System which will, by necessity, require use of extra-

_ large computers; ' _

- intersectorial dafa.archives, especially in Public
Administration; |

- on~line processing of applications through use of large
terminal networks gravitating around a central computer
and structurad according to the two principal philo-
sophies which have been called "solar system" and
"atomic system", the latter being necessarily based

i .on employment of extra-large computers. |

On the basis of hypotheses for the applicatibns' develop-

ment in the various subsectdrs, with the exception of

Public Administration; 280 potential- users of extra-large

computers can be forecast (1). The number of potential_

(1) By 1975 there will be 101 potent1a1 users in the 1ndustr1es
examined, except universities. ‘
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users does, however, not correspond to the number of
extra-large computers which will be installed in the
industries considered by 1980.

As a matter.of fact, the potential users will be fhose
enterprises which in 1980 will be able to invest more

than 5 million Dollars in computers. They can, however,
install one or more extra-large computers, or, if they
tend towards the solar and not the atomic system, they can
distribute their investment among éeveral smaller computers.
This second hypothesis is, however, in our opinion iﬁpro-
bable, because many of the applications discussed require
installation .of an extra-large computer.

1f each of the potential users installed an extra—largé
computer, the forecasts formulated for the industries
would be compatible with the overall forecasts which
predict for 1980 installation of between 310 and 425
extra-large computers (1). During the next decade develop-
ment of extra-large installations will depend to a large -
degree from EDP development in government. If government's
engagement in this field will be small, the number of
extra-large computer installations will probably be near

- the-lower limit given above; on the other‘hand, greater
engagement on .the part‘of government can easily cause the
number of installations to reach a number which could be
~ even higher than the maximum limit indicated.

Development of investment in EDP has in the past been

(1) At a purchase price above 5 million Dollars, correspond-
ing to an annual rent of 1.25 million Dollars.
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influenced by at least two factors:

1) types of applications the computer performs and

2) number of firms using these computers.

The researCh group has tried to identify the greateét,

possible number of factors which influence this process

by following the development of each factor and aSsess‘

its influence on the EDP investmeﬁts.

The forecast obtained this way is the result of the effect

of all the factors considered on the process of invest-

ment in extra-large computers, | '

Separating the weight of each factor was necessary in ordér

to: ’ '

- distribute the risks deriving from mistakes which could
have been made during the individuation’of_these factors

~and their weighting; .

- make possible eventual corrections of these factors;

-~ facilitate introduction of new factors which were not =

. previously individuated. | . |

Limitation of the results thus obtained are due to the

fact that the procedures used project dynamic

~ phenomena only on the basis of static analysis.

This forecast, however, referring to an industry which

undergoes rapid technological ghanges, requires

periodic verification in order to include all the variations

which can influence the factors examined. - .

The forecasting procedure used permits to reassess quickly

~and in a standard way the contribwtion of each factor to

the development of EDP investments.

Efficient feedback with the users is a ?erequisite for

exploiting the advantages of the'propdsed forecasting

mechanism, in order to take account of the effects on the

industry examined which are strongly influenced by supply.

1
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Information necessary for continued reassessment of the
forecasts can be obtained also through careful desk
research which has, however, to be completed with periodic

interviews with the predicted "potential users' of extra—

large computers.,
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