G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

\ ‘ .
We regret that some of the pages in the microfiche

copy of this report may not be up to the proper
legibility standards,even though the best pOSSIB'le
copy was used for preparing the\master fiche




0830 =

Distr,.
LIMITED

. ID/WG. 288/6
19 December 1978

» United Nations Industrigl Development Organization ENGLISH

Consultation Panel on the Use of Minicomputer

Systems to lanage Industries/*

Budapest, Hungaryy- 4-8 December 1979

REPORT

* This was not one of the consultations called for in paragraph 66 of the
Lime Declaration and Plan of Action and should not be confused with any of the
"consultation meetings" organized by UNIDO in response to that call,

1d4.78-8788




ID/WG.288/6

CONTENTS .
Page
INTRODUCTION . o ¢ ¢ « v « o oo + « v o o o 0 o o s o « 3 "
RECOILTENDATIONS 4 o 4 4 o o 6 0 o o o0 o o0 o oo o o 4
Chapter
I. ORGANIZATION OF THE PANEL ® o o 8 s s e 6 e e s e e s 6
II.  SUMIARY OF THE DISCUSSION  © o « o o o o o o o o o o o « 8
A. The present state and future possibilities
of minicomputer technology 9
B, Computer applications in developing countries 10
Annexes
I, A'I‘TENDMTCELIST...,...,............. 11

11, PMRSPRMTEDATTHEPJWEL ¢t o & 0 6 ¢ 2 0 0 o 0 0 @ 17




ID/.1G. 208 /¢
Page 3

INTRODUCTION

The Consult=tion Panel on the Usc of Hinicomputer Systems to Manage Industries
was held at Budanest from / to 8 Decemher 1078, The Pen2l uas organize. by the
United Nations Industriel Development Organization (UNIDO) in co-operation with the
Government of Hungary acting “hrough tic International Ccmputer BEducation and
Information Centre (SZAIIOK), and the Institute for Fconomy Organization and

Computerization in lfetallurgy ani Engineering Industiry (I(G—ISZSZI).

The purpose of the Panel was to bring together computer applicat.ion experts,
managers amn. government cfficsals from ceveloping countries responsible for the manage-
ment of industrial enterprises, mamfacturers of computer systems and management
consultants to .iscugs problems and vossibilities of vsing minicomputer-based manage~
ment systems to manage industrial :nterprises and to male recommencat ions with a view
to enhancement of management capabilitics through computer-Lased management systems.

It was expected that the Panel woul . helr to identify tlie needs and rroblems of
developing countries relating to +the suhject, to promote technical assistance to and
co-operation among develoring couniries, and to give examples of experience aviilable

in industrialized covntries.

The Panel was att.inced by O participants from sir ceveloping countries,
12 discussion leacers ond 38 ovserver~ The names ave listed in annex I and titles

of the papers presentel are rnovn in anass [I.

The convening Jf 1. Panel reflected 7. cwareness tlat t..e technological develop-
ment of the minicomputer has mace its use o {lexible thai the areas of application
have been expande.! to o great erceast and accordivgly many promising - as well as
problem - areas have emcrger. Ihe cpplication of minicomputers in inuustrial manage-

ment can be cited as a typicel exzayple

The growing vomplexity of indust-iac. activities an. organizational requirements

make it necessary for managers t5 be curvervly Aaware of ¢
(a) The appropriate management apr icuiions of minicomput ers;

(b) The problem areas enviraged in - he stelection, esign and implementation

of minicomputer-based management systems.

UNIDO involvement in the mon..gement apnli.ation of minicomputers has revealed
that there is a groving need for acsistine o *eloping countries in thie field. Those
who participate’ in previous UNIDO meetings on suvjects related to incustrial manage-

ment have voiced the necessity of continuous promotion of such catalytic activities i

as holding meetings anc penel discus._ions.
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RECOMIENDATIONS

The Panel mace the following recommendations:

1. Recent cevelopments in minicomputer technology have created considerable
flexibility in computci usage and have opened up rew possibilities of applications. In
view of tiae different lavels ol pocio=eesnomic development of develspineg < lavelonnd
countries the optimal and effective use of minicomputers in the industrial management
of developing countries should be worked out. I1 accorcence uith the Lima Declaration
and Plan of Action,; UNIDC must assist the developing countries in the “progrescive
mastery of the (ifferent production an. management techniques . Therefore, in an
attempt to develop management capabilities through the application of minicomput ers,
consideration must be given to the progressive changes in the socio-economic conditions

of developing countries.

2. In view of the fast-changing minicomputer technology and varying specific
implementation problems of developing countries it is recommenced that UNIDO should
provide a common means of eichange of information on applications software packages,
and a means of sharing case studies of projects on the introcuction of computerized
management of in'ustries in developing countries. The sharing of information on
applications software and system implementetion will be of congiderable significance
for the evolution of an effective strat egy for the development of dynamic managerial
capability in developing countries. Since software asnect of minicomputer usage poses
8 difficult probler, it is recommenied that UNIDO provide to the users in leveloping
countries a suitable software develcpment, implementation anc naintenance service with

a software sharing libiary.

3. In order to Jevelop a significart level of computerized data processing
capability in developing countries it is necessary that suitable skill development
pProgrammes be evolved and organized in different develoning countries. Standardized
skill development programmes for data processing personnel end suitable training
programmes for instructors must be Ceveloped. In addition to the skill development
progremme, an approcciation programme should be developed To: industrial managers in
weveloping countries so that they can effectively interact with the data processing

personnel.
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4 In orier to provide effective dissemination of information of software and
co-ordination of skill Jevelopment it is recommended that UNIDO identifies suitable
regional centres for axchange of informaticn and co-ordination, through the organization

of workshops, scmin®rs anl re; izl mzeting T,

The selection of regional centres should be made on the basis of the availability

of expertise ani ecxperience of implementation of ir mstrial menagement systems.

5. Since the applicatioa of mini somputer-bssed incusirial management systems
has its own problems of implomentedion anc. organization it is recommended that UNIDO
stress a catalytic promotion of irdigennus consultancy organizations in order to

generate self-surporte’ management capabilities in developing countries.

6. In view of the importance of information management in s3ocial organization
it is recommended that the atieution of the governments of developing countries be
drawn, and these governments te requestcd to, esteblish a respective National
Organization of Data Processing in their countries, wiilh appropriate allocation of
resources for hardware, software and implementasion of systems. It is recommended
that each of these national organizations tiies to evolve common dna processing
procedures in their countries, e.3. product code eic., at a national level. Sub-
sequently, the representatives of the National Data Processing Crganization may evolve

camron standardized procedures and practices in iformasion nanageaent technology.
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I. ORGANIZATICIl OF THE PAIT:L

The Panel was opened by Mr. A. GEbor, Deputy Minister, lilnistry of lietallurgy and
llachine Industry, of the Hungarian People's Eepublic, who pointed out that proviling
technical assistance for developing countries has become an integral part of Hungary's

international policy.

The use of miricomputer systems in inwustrial management is the seconu discussion,

in the form of a Consultation Panel,; crranged by UNIDO, in Lulepest.

In reviewing the development of minicomputers, it wag found not 1o be an accident
that the production of ‘minis" doublec every second year. The main aim bLeing to make
computers available not only for the larger but also for tle smaller enterprises.
Present requirements for such computers are that they aie =micll and require a minimunm

of computer competence from the user.

The use of minicomputers is of special importance for Jcveloping countries. In
this recyuct, Hungary may be of assistance in providing veluvable information on their
production an: their apjylication. It wos expected that tlie present Panel acliieved the

following goals:
(2) To itentify thie fields in which consilerable e:perience has already accumulated
in minicomputer applicstion;
(L) To eclaborate possible use of ninicomputers in the management of inlustries
in developing countrics;
(c) ‘o proviie opportunities for creative discussions resulting in the
vreparation of programmes of action for minicomputer uees)  ond eventuall, to
enable the toundation zrd the involvement of the techrical crsictone: yropranm.

of UHIDO in this fielo.
The Acting lleall of the Factory lstaviishment anc lianagement Section of UN1DC mace
the following points:

(2) Linicommuters cre foreseen oc onc of the most effective management technigues
of the future’

(b) They o not take the place of industrial managerient, whose rolec is inlisvens-

able to certain aspects of the decision-maeliing process: rather, some areas of their
application can e utilired to provide the generateld infcimation to be used as the

basis for ‘cecision maldng, l
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(c) The computerized dissemination of intelligence vill concern a great number
of non-electronic Catz processing (EDP) staff who will have become computer users

either at the top management level or at t'2 routine work leinrl:

d) "Compu'er-based management system® (does not mean replacing people by machines -
€

the vast majority of computer-base.. management system applications involve the use of

computers to support and augment the work of the people, not to replace them.
At the opening session the following officers were electec:

Mihdly Végh, Director of KG-ISZSZI, Hungary, Chaimmon;  Ferenc Dénes, Deputy

Director, SZAMOK, Iungary, Vice Chaiman; and Ashok Shemea, India, Rapporteur.

Individual presentations were initiated by computer herdware and software
suppliers and consultents using visual aids. Later, wiscussions took place on some
specific aspects of the respective rresentations. At the Panel's commencement the
problem areas of nardware and software, and appropriate approaches to the design,
implementation and maintenance of minicomputer-based managenent systems were the main
topics of discussions. The present involvement of UNIDO anc a possible co-operation
scheme were then introduced as topics. Participants {iom Algeria, Cuba, India and
Thailand made presentations, describing the general state of the art in each country

as well as indigenous problems.

The actual apnlications of minicomputers in the sugar-cone industry, introduced
by the Cuban parti. ipant, indicated the possibility of trensferring such experience to
other developing co.ntries in co-operation vith UNIDO. The . ‘gerian participants
emphasized the necessity of establ ishing @ national organization of data processing
in developing countries. Indian and Thri participants pointed out that: (a) human
resources are the most important factor for the implementation and maintenance of
successful compu.er-based management systens, and (b) the uskill Jleveloment programme
and management consultancy capability emhancement scheme shoulc be emphasized in

developing countries (a summary of Jiscussions follows).

At the closing session, the observers summarized their present use of mini-

computers and expressed their interest in future co-operation with UNIDO.
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IT, SUIIIARY OF THE DISCUSSION

Two aspects o” the usage of ainiconn'ers in i wproving ‘e industrial management

b)

capabilitvies in developin> couniries were highlighted:
(2) The technical considerations of the hardware and softuore;

(b) The question of the desirability and vizbility of minicomputer applications

under the di’ferent socio—economic conditions of the developing countries,

Since the Lina Declaration clearly envisages o "progressive mastery of the differ—
ent production and management technicques" by the developing countries, it inust be
clearly realized that industrial management techniques must follouw certain stages of

socio—economic development,

Hovever, the method of application of minicomputers for accelerating the pace
of industrial development in developing countries rust be carefully examined and its
optimally effectivc usaze rust be delineated. Although the more advanced nations!
technical experience of minicomputer technolozy is valuable for developing countries,
their experience in industrial manageient is not totally relevont because of obvious

differences in socio-economic conditions.

It wust, however, be clearly realized thal the recent emergence of i:inicomputer
technology hos introduced considerable flexibility in conputer applications and has
opened up new areas of potential applications. In vieu of these developments, which
are still teking place, the question of i : effective applic:tion in developing coun—-
tries must be realistically examined and an optimal stratezy must be worked oute On
this point, @« realistic view of the socio-econonic conditions of the developing coun—
tries must be taken into account, Thus, it is envisaged that a different mode of
ninicomputer usage nay he found suitable at the initial stags, which may progressively

coincide with that of developed countries as tlie gap is narrowed,

The present state of the art of minicomputer technology and its future direction
were also discussed and it was realized that a variety of new nodes of its opplication
may have to be thought out, especiclly in its application at the lower levels of
economic operations in developing countries. This exercisc is not o triviaol operation;
it requires & concentrated effort of experts in ninicomputer technology together with
o realistic understanding of the operationcl conditions in developing countries. An
effort from UNIDO will be necessary in vieu of the uncertain marltet potential in

developing countries. Beccuse of this it is not yet clecr whether manufacturers will

develop special management application systems suitable to developing economies,

| Jaa
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A. The present state and future possibilities
of minicomputer technolosry

The continous and progressive reduction in the cost of wanufacturing LSI and MSI
(1&rge—saale integrated circuits and monolithic semiconductor integrated circuits) has
considerably reduced the hardwsre cost of commuter installation and has also introduced
a variety of alternatives. The main charges foreseen in the computer hardware charac—
teristics are: terminal orientation, higher degree of modularity, stendardization of
interfacing devices, and lowering of the cost of peripherals, These chanzes in hard-
ware characteristics have introduced consicerable flevibility in computer system
designs and extensive Versatility in their application, In fact, the computer appli-
cations in developing countries are no more harlvare cost-limited, but, at the present
time, a suitable hardwvarc of moderate cost can always be found for specific applications,
In the near future, further reductions in the cost of ininicomputer hardware and pro—

gressive increases in its versatility are expecied.

The recent developments in hardirare tecimology of minicomputers have been
encouraging and favourable for their application to developing countries, but the
softwore considerations have been vosing discouraging vproblems for their extensive
application, In this connection, it must be roted that, whereas hardwore cost was
previously the main expenditure of a computer installation, the softirare cost has now

becomne the major item.

With the availability of a variety of machines on the market, the software sup-
port and their inter-machine comnatilhility hove become o problem. It musti, therefore,
be clearly noted that riore serious efforts Love to Dbe .wcde by UNIDO to enhance the
software handlinzs capabilities of the developing countries, In the mcantime a centre
for exchange of application software should be established so that the efforts of the
developing countries are not linited by the bottleneck in the availability of software

information.

The nain advantage of the resurgence of the prolific ninicomputer technology is
that a tailor-made system of any volume-~handling capacity can be designed for specific
ajplications. lMNoreover, considercble advantazes can be obtained by designing distri-
buted data processing systens with multiple interactive machines which can be

geographically located at different points,
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In view ol the present versatility and flexibility of minicomputer applications a
spurt in the minicomputer manufacturing industry has heen experienced in recent years,
registering a growth rate of 200 to 300 pec ' cent in the pericl between 1974 to the J
present day. In fact, such a itarge variety of hardware equipnent is now available,
that a specialized procedure hies to he adopted for the technicrl evaluation of the

suitability of the required manascment system.

Be Computer applications in developing countries

The conventional meanins of the developuent of - country is the transformation of
its predominant agrarian economy into an industrisl econonys In an agrarian econony
the averase time-constant of operations is much lorger than in en industrial econony.
Consequently, considerable advantares are derived if in a developed industrial society
the time~constani of reliable infurmation processing were lowered by the introduction
of computers. On the other hand, il is apparent that 1he application of comouters in
a developing society will not produce the some cost—benefit ratio as in a ceveloped
society. This fact was also noted by the first Consultation Panel discussion in 1976.
on the use of managenent information systems for raising industrial performance., It
was mentioned in the summary of that discussion thet "it wvas Telt that for developing
countries niore research and development should be devoted to the crecs of conpany
organization and data organization as bosic prercquisites for introducing ond using
planning and control systems effectively". This is still valid today and e concentrated
effort has to be made in the orientation of the industrial managers of the developing
countries so that .hey may be able to gene.ate an appropriat. manazemnent environment
in which the computerized menazement technicues can be effectively introduced with an

acceptihle cost—benefit ratio,

It must be noted that the experience of developed countries has been limited to
computerization at a higher level of socio—ecomonic orgonization, It is, therefore,
necessary that UNIDO undertalies o study of the application of computers at a relatively
lower level of socio-econonic organization, cnd how they can be effectively utilized
for enhancing the organizational capability of ihe managers of the developing country.

Such & study is of vital importence and should be carefully planned. Considerable
advantages in the understanding of the problems of the computerization in develoning .
countries can be obtai-ed if UNIDO actively develops an indigenous nanagement con-—

sultancy service in developins countries, l

It is apparent that the developing countries are at various stages of socio-—
econonic development, and a planned effort has to be made to enhance their information

management or data processing capabilities,
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Albo Escobedo Julian, Chief of Department, National Institute of Computing and
Automating Systems, 5 A, 46 and 60 liramar, Havana

Hungary
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Joseph Takacs, Deputy Director, KG 182321
Ferenc Dénes, Deputy Director, SZAMOK - International Computer Education

and Information Centre, Budapest

India
Ashok Sharma, Computer Centre, llotilal Nehru Regional Engineering College,
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Chew Bang Chyuan, Economist, Federal Industrial Development Authority,
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Thailand

I»;anchai Kanarat, Senior DP Systems Analyst, Deta Processing Center of Thailand,

National Statistical Office, Larnluang Road, Bangkok
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Annex IT
PAPERS PRESEN™D AT TJE PANEL

Commercial and Business Application for the TPA Minicomputer Family,
A. Szabo, KFKI, Hungery.

Application of Small Scale Computers in Industrial llanagement,
Secretariat of UNIDO.

The Computer Impact in Thailand, Kwanchai Kanarat,
National Statistical Office, Bangkok, Thailand.

A Review of a Very Good Minicomputer Application in the Austrian
Paper Industry,

Paul E. Martin, EXEC AC., Basel, Switzerland.

Possibilities of the Hungarian Participation in the Co—operation
with the Developing Countries in the Computer Field,

L, Sipka, Institute for Co—ordination of Computer Techniques,
Hungary.
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