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In addition to the common abbreviations, symbols and terms, the

following have been used in this report:

A/C accounts

ACY Asian Computer Yearbook

AIT Asian Institute of Technology

ASEAN Association of South East Asian Nations
B byte

CAD computer-aided design

CAM computer-aided manufacturing

CICC Centre of the International Cooperation for Computerization
CPU central processing unit

EDP electron data processing

ID identificatio:

MIS panagement information systems

NEC Nippon Electric Company

NSO National Statistics Office, Thailand
RCC Regional Computer Centre

S/A sales analysis

S/P spare perts

STD standard computer program

THC Thai Hino Motor Sales Compary

UBA universal business applicatiocn
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Preface

The information contained in this report is from a project entitled

"Establishment and Strengthening Regional Cs-operation in the Use

of Small-Scale Computer-Based Industriasl Menagement Systems" (US/RAS/78/202).

The project, which was concerned with the manufacturing industry in
Tudonesia, Malaysia, Philippines, Singapore and Thailand was implemented

oy UNIDO and the Asian Institute of Technology (AIT).

The four main topics dealt with by the project and discussed

in this report are:

The project report

A survey of small-scale computer utilization in industrial management
in the ASEAN region

Application software: tailor-made software compared with moai fied
standard software packages

The ﬁorkshop on Improved Industrial
Management through Computer Support

Contributors to this report include Per Hovde, project manager,

Mario Tabucanon, Kanchit Malaivongs, Ampai Pornp.asertsakul, Pisit
Perksanusak.




-4 -
CONTENTS
Chapter Page
L. PROJECT REPORT. .. tttttiinnrne it e e e e aneee e 9
Background and objectives of the project . . ... ... e o 9
Activities and achievements,.,.........c.ovveeeonnnrennnnnnnnnn. 190
FIndings. .. .ottt it e 15
Recommendations,....... Ceeeeiteraes et teeseetetr e, 19
II. SURVEY OF SMALL-SCALE COMFUTER UTILIZATION IN INDUSTRIAL
MANAGEMENT IN THE ASEAN REGION........0'v'urevnrommmoann e, . 2L
Purpose of the survey,.............. et ieateste s, 24
Scope. .... ettt St eesereiiat et et cereaeaae 24
Selection of companies,....... Ceeeistareaaea feemesanrateraaaeaee 25
III. SMALL-SCALE COMPUTER SUPPORT FOR INVENTORY CONTROL.,............ 3%
Organization and summary............ C et etiuecenre et naaeee 3h
System analysis and design............cocvivinennrnnnnnnnnnnn.n. b1
Conclusions,,...... Ceeeeeen. e, ettt 63
IV. CONSENSUS REACHED AT THE WORKSHOP ON IMPROVED INDUSTRIAL
MANAGEMENT THROUGH COMPUTER SUPPORT..........o.'o' oo, 64
Critical conditionS......ovoveuueunnnnnn... ety 65
Reconmendations......veneneennnnnnnnnnnn.. et eeeen e eee. 65
Annexes
I. Training and education in computer applications at the Asian
Institute of TeChNOLOZY . vvvvivrneenennreneeenncennnenns ceeaess 69
II. Orientation seminar on computer supported industrial
management. .coeeeeneanren. .. tereeeaaa C e eeetteaea e aean .o 17
IIXI. List cf selected companies ............ e i ettt e e 79
TV, Questionnaire - Use of small-scale computers in industrial
DANAZEMENE + oo evrenrennenennenanensense Chieraeaeas e eie e, 83
V. Company descriptions ............. S e ieiiese st et ttaeenanenans 86
VI. Small-scale coamputers and hardware ........ et te e eeed. 69
VII. Application SO tWAre . ...cvirviirttinneninenenoeooonneneeeenenn. 93




——— e e

VIII. Presen: use of small-scaAle COMPULEr. ......ovemuecnuniacnconananns 96
IX. PerfOTrmMANCE -:cevecessenacnnssnssssssscsesssoossccsnsnansasncsss 98
X. ProbDlem Bre8S.-ccocececssencsuansssseesssoscosssssssanosnsonnnnas 101
XI. Programme of UNIDO/AIT Workshop on Imporved Industrial
Management Through Computer Support................cocineeinenns 105
XII. Seven hints for effective use of small business computer...... .. 107
XIII. Industrial engineering and management programme at the
Asian Institute of Technology «.«-.ee-vcvcene PPN 109
Tables
1. Registered computers, by COUNLIY......ouueeirnnraeaneeaconnasanons . 16
2. Computers in the ASEAN region........c..oiiiieeinnnnnniiannnenenes 25
3. Small-scale computers in the ASEAN region................cocveennn 26
L. Companies approached and those responding to questionraire
DY COUNEI Y. et ereeecnsaceoesacososasansssanss sonnnosesansessnnsss 26
5. Minimum and maximum employees in selected companies
by COUNE Y ittt tieieenenacasenesosaovosoasssasannscaansnsonsssnosnsasns 27
6. Administrative data procesSSing.........c.ceeeeeeeenernn-neacncanoes 29
7. terial and production SystemsS......ceceeueiiiniieiiiiiiiiiiiaaonn, 30
8. Most profitable applications......ceeeevurvrennnnnnnnnnnns e 31
9. Main PrObLem BIeBS: .- ceeeseneraveronecoanesonncanancnsonns SN 32
10. EDP personnel education and working experience.................... 39
11. Percent interface of each system to each department of
THS by department 8nd SyStem........... ccueennrmeeree cnvesoanans 43
i 12. Percent interface of application system to each department of
v THS by department and system...........ouoiviimrnucenneneraananceas 50
13. Comparison of THS inventory requirements and activities
; vs. UBA inventory specification and activities.................... sk
14. Comparisons of alternatives for decision making.................... 55
15. Time consumed to partially modified standard package.............. k1

16. Time consumed to tailor made package of the whole spare
parts managemert system of THS...........oivivnrnennnnnnnnnnnacnnn 62

17. Oample instructioral schedules progremmes in computer
application development .......c.c.uvuvuniiinreanrcnossennacsannosns 75

¥




II.
III.
Iv.
v,
VI.
VII.
VIII.
IX.

XI.

Fi

€S

Growth of small-scale computer use in manufacturing companies in

the ASEAN region

Company organization chart......

............................

Steps in introducing computer at Thai Hino Motor Sales...........

EDP department and organizational chart.........

Spare part department organization chart........

Spare parts department information system.......

.................

Universal business application information flow.«-.eovveveerannn.

Program ID. Dumber and program name of UBA package....... cereeeen

Steps, times and e penses comparison among three alternatives

of UBL/FD inventory control package

Procedures, time consumed and requirements for the modification
of standard package:---r-+-cs...

Results of the modified standard package compared to results of
tailor made for each activity of inventory control and their

conclusions- -

27
36
37
38

42
L7
L8

51

56

52




-7 -
I. PROJECT REPORT

Background and objectives of the project

The use >f small-scale computers for indvstrial management systems was
discussed at four UNTDO-sponsored international meetings: Kampala, Uganda,
December 1975; Budapest, Hungary, Decamber 1976; Dakar, Senegal, June 1973;
and Budapest, Hungary, December ~.978. In following up the recoraendations
of these meetings, UNIDO has been involved in assistirng developing
countries in the review, selection and implementation of management systems

based on the use of small-scale computers.

The Asian Institu®e of Technology (AIT) wes the counterpart of UNIDO
in this project. AIT is an autor.omous, interrational technology inotitute
in Bangkok, Thailand. The Institute was originally established in 1659 and
was chartered in 1967 as an independent, international non-profit
educational institutior by special legislation of the Covernment of
Thailand. Tke Tnstitute also conducts reseerch prograrmers -n co-operation

with other institutions and organizationsz in the Asian region.

Two divisions und one centre of AIT were directly imvolved in this

project.:

The Industrial Enginsering and Management Division
The Division of Computer Applications
The Regicnal Computer Centrs (RCC)

A cescription of AIT involvement with computer epplicatisns is in

annex I.

The AIT-RCC is well equipped with a large couputer installation, the
IBM 3C31. Neverthelesr, AIT did not have modern small-scale comput-rs or

expertise in their industrial and mansgerial application.

In a lition to AIT, the National Statistics Office of Thailand (NSO)
participated in the project as a locel suppcrting organization. NSO if a
govermental organization responsible for effective computerization in the
govermnment agencies and [or industry in Thailand. It functions under the
guperzision of the Minist»y of the Prime Minister; following policies mad=

by the National Computer/Systems Mrruagement and Policy Committee.




The development objective of the project was to improve the
rerformance of the regiun's industrial enterprises through the
increased utilizaticn of computer-based industrial management systems.
In addition, the project aimed to strengthen regional capabilities in
computer-based management skills and in consultancy snd research, so as
to meet diversified requirements stemming from the increased use of small-
scale computers in industrial appiications in the region.

The immediate objectives c¢f the projlect were:
. The immediate objectives_of the prcject were:

(a) To strengthen management cepacities as an aid to industrial
management decision making. 7o provide professional advice and short-term
consultancy services for local industidies to ‘dtagnose computer=hazed -

management systems. To develop software packages for local jndustry;

(b) To streugthen the physical and human resources of the
counterpart and local supporting crganizatior as well as to rrovide
regional co-operation with AIT, including the insiruction in
small-scale computer industrial app.lications and the computing and
data processing capacities of AIT, the manpower rapacities of NSO.

To assist the information network of AIT with regard to available software,
hardware, and international expertise. To improve regional cc-operation
through the exchange of experience among Asiar countries in industrial

applications of small-scale computers

Activities and achievements

The project was divided into the following major activities:

Orientation seminar

Installation and use of small-scale computer at AIT

Training of AIT and NSO staff in the use of small-scale computers
Consulting service to industry in the region

State-of-the-art survey of computer utilization for industrial
managament in the region

Final workshop to present findings and give recommendations for
further UNIDO engagement




The major activites are outlired telow.

Orientation ceminar {see annex II)
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The Crientation Serminar of five days, for representatives frorz
and government on "Computer Supported Industrial Management' was
carried out at AIT. The main purpose of th. seminar was to rrovide
the participants with an opportunity te unlerstand the effective
use of small conputers in industrial management and te promote regioral
co-operatior in the field of computeors' management spriications.  “The
Seminar was attended ity 78 participants from eight ccuntries in Asia
ircluding the host ccuntry, Thaiiand. The Seminar was conducted ty

Dataceniralen, a Danish Consulting firm sub-contracted by URILC.

Installation and use of small-scale ccmputer at AIT

A nini-computer was purchaced bty UNIDC and installed at A
This was to provide the ATT faculty and staff practical expericnce with
small computers as a tool in industrial management and to develop and

iemonstrate software for pilot product applicatior for sel=cted comranies

Q

within the region.

“he computer, a NEC-10/b0 frem Hivpon Electric Company “tid., (qme),

sokvo, Japan was installed at the end of Felruary 1081 in the Eeglonzal

Computer Centre of ATT.

The NEC-100/40 has a basic processing unit with 126 ¥3 memery; ¢
floppy disk with 1 MB capacity; a fixed disk with 38 MB cavacity; a

line printer 136 characters per line at 310 lines per minutc and =

work station with a video display and key board.

In addition to the computer tfairly extensive system and utility

-

sortware were dolivered with "Accounts Receivable', "Inventory Control

Svatem” and "Gales Analysis and Reporting”
¥ T 14

application packages.
Two aiternatives for the application coftware are Lo use standard,
commercially available software nackases offered by the computer companies,

or, to tailor-make softuare.

The objretive of the pilot project was to study the two 1ifferent,
approaches and to get practical experience from hoth of theoe two

alternatives,




he Inventory Control of Thain Hino Motor Sales Co.(THC), of

Bangkox, Thailand was chosen for the pilot preoject.

Thai Hinc hadl a NEC minicomputer installed in 1975 and had jeveloped

n
e application software for their inventory control system. Thail

ct
=y

Fino Company was chosen because it was {elt it would be feasible to
study their talilor-made scftware package as an example for cusiomizing

the standard ~omm-r-~iall: available inventory control package from NEC. .

=

Tre work was carried out ir close co-opsration with THC.

Aftzr eoxtensive systems anaivsis oT the comrpany's .

w

inventory cperations, the necessary adjustments (customizing) of the

staniari NEC Inventory Jontrol Sofftware was implemente’ About one
weer 0f comparison tests were run with live data with . . THC
talior-mads peckase and the customized NEC standari tackags.

Tne vilot troject chowed that the customization ¢f standard, well

the peoint of view 27 the user.
Training of ATT and N8O staff in the use of small-scale computers

R . S eyare ) . oA T A N [ Pl
orisr tc strengthen the wnow-hnow of AIT and U5 In fhe use
1Y o - vy 7 N t el p " ~er - .. & N
small-ccale computers 1n industrial managemenit systens, IwWe senior

stal? mombers from AIT and twe senlor siaft members from U070 rartizipated

Tk studr tour was arraneed in co-oporation with the Joentre of the

- - N s reT ey Y .
Internationa Computerization (UICCY, Janan,
The following companiess were visited:
S
DR
Yuditsu Lend. -

A

YNipvon Electiric Company
Japanese Statistices Comypoars
rug1 bies Company

Nippon Electronics Development Company

A consuliing nervice was offered to gelectad companies with the

ovject or giving advies in their use of computers for management i1nformation

and ~on.ro. purposes and to give ATT senior sr2ff members practical

expocience in o the implemeoniation and operatior of management information

B AT et e o




Indonesia

Brantas Project, Surabaja

8-11 December 1981

Government Construction Project
Computer: WANG 2200

Malaysia
Beta Berhard, Jakarta
August 1981
Manufacturing of Foot Wear
Computer: TB S/3

Philippines
Different coupsnies were contacted by the consulting team.
Most time was spent with:
Alhambra Industries, Manila
16 December 1981
Manufacturer »f Tobacco Products
Computer: IBM/3L

Singapore
ACMA Electrical Industries Ltd., Singapore
11-12 August 1981
Manufacturer of refrigerators and freezers
Computer: Data Point 2200

Thailand

Tanin Industrial Co., Ltd. Bangkok

July 1981

Manufacturer of radio and television sets.
Computer: NCRI-8250

The companies selected for consulting were chosen so as to represen®,
different types of industries, with different needs of computer support
for their management as well as being users of different types of

small-scale computers.

The consulting service was carried mainly as an advisory service
to the selected companies. The time available, a maximum of three
days with each company was not sufficient. Therefore instead, advine
was provided to management. The main impediments to successful
implementation of computers for management information systems were
found to be:

Lack of computer expertise in management resulting in insufficient
specification of requirements (hoth hardware, software and from
users side) and in no system analysis prior to implementation

Lack of suitable user goftware and of necessary vendor gupport

Gifficuity in hiring and keeping qualified computer software staff




Nn official onsulting report for each company visited » .3 made

as some of the information was confidential.

All companies hau a very positive attitude atout the service

offeredi.

The schedule and target established in the work plan for the consulting
service has not-béen met. The work plan was also to be of direct
assistance to some companies which dc not yet have a cor. ater. We
were unsuccessful in establishing such contacts for our consulting

service.

State-of-the-art survey of computer use for industrial management

purposes in the region

In order to strengthen the regional co-operaticn and to recommend
actions for improvements in the use of small-scale computers for
industrial management a state-of-the-art survey was carried out. The
basis for the state—of-the-art survey according to the Work Plan was
to visit 8 to 10 users for interviews, including four of the companies

listed above.

It was possible however, within the budg2t and the schedule of the
overall project to expand the survey and thus cet a better and more
qualified understanding of the use of small-scale computers in

industrial management in the ASEAN region.

The Asian Compu*er Yearbook, (ACY) compiled by the Computer User
Association of the southeast Asian countries gives the computer Insta-
llations, by users name (company), type of business, type of computer
and type of computer application. The Asian Computer Yearbook 1980/1981
contains about 1,200 computer installations within the five ASEAN
countries. Based upon these 1,200 computer installations in different
companies 54 companies were selected to take part in the survey.'.The
selection criteria for companies was that they were manutacturing
companies, users Of smull-scale computers, tuat they were
not multinational companies and that thcy representad different types
and sizes of industry so as to give e representative cross-section for the

survey.
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The survey was then conducted through questicnnaires. Thirty two

of fifty four questionnaires were completed.

The State-of-the-Art Report is presented in Scction II to this

Report. The main findings of the survey is presented below.

Findings

The survey findings and the experience of the consulting service
described below provide the main basis for recommendations given at

the end of this section.

Status of the use of small computers in industrial management in

the ASEAN region

In the industrialjzed countries the ten-year perioa after 1965
was the time when computers found acceptance in industrial management

and became part of everyday managements.

The state-of-the-art survey carried out indicates that in the
ASEAN countries it is so far mainly the trendsetting companies within
manufacturing industry that have computers installed for use in

management information systems.

The total number of registered computer installations in manu-
facturing industry in the ASEAN region is 239 installations at year
end 1980, according to the Asian Computer Yearbook (ACY) 1980/1981.
By checking the registered number of installations inthe ACY with

the actual deliveries from one computer company to specified custo-
mers, it was found that 72% of all deliveries was included in the
ACY. It is, therefore, assumed that the total number of computers

in use in manufacturing industry in the ASEAN region is approximately
325 computers. Teble 1 shows computers registered in the ALY, by country.
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Table 1. Registered computers, by country

Computers
Country registered in ACY Ass'med number bty
1980/81 end of 1981
Indonesia 29 Lo
Malaysia Lo 55
Phi lippines 85 120
Singapore 60 80
Thailand 23 30
Total 237 325

The growth rate of installations, determined from the survey and
from ACY is about L0% per year in the region as a whole, varying from
20-30% yearly in Singapore and the Philippines up to 50% in Indonesia
and Malaysia and 30-40% in Thailand.

About 20% of the total number of registered installations is in
manufacturing industry. This ratio of approximately 20% is not much
lower than that for the industrialized countries. Of the companies using
computers more than 80% of them use only small computers (mini and
micro}. This situation differs from that of most companies in the
industrialized world which use a large main frame computer and a

number of small computers.

The survey also confirms that in the developing countries in Asia,
as in the industrialized countries, the management and control of working
capital is the most profitable and quite often the first utilization of
computers in industrial management. Eighty per cent of all companies use

the functions of accounta receivable and inventory control.

The more general administrative functions as payroll and sccounting
are the next most frequently implemented functions of a management

information system.

Automation on the shop Floor, Computer Aided Manufacturing (C.M),
and Computer Aided Design (CAD) is not being implemented in manufacturing
industry in the ASEAN region. This because there is really no need to
invest in automation in order to reduce the labour content of the
products and hardly any of the products of the manufacturing inlustry
in the ASEAN region are of a type where complex shapes or high

accuracy requires TAD/CAM design or production methods,




Obstacles to the successful utilization of computers in industrial

management in the ASEAN region

From the consulting service rendered and from the state-of-the-art
surveyv. some substantial obstacles have been found to severely restrict
the successful use of small computers in industrial management in the

ASEAN region.

These main problem-areas are:

(a) Lack of appreciation among the management of the possibilities
for improvement of industrial management through the use of computers
and lack of personnel with computer experience for implementation of

management informetion systems; (the management awareness problem);

(b) Difficulty in getting software for management information systems
that really meets the requirements of the industries in the ASEAN region

and difficulty in getting the support needed to get software packages

implemented and become operational (the software and the support problem);

(¢) The limitation in telecommunication facilities for data transmission
which require different system architecture than in the developed countries -

i.e. (the communication and system architecture problem).

The management awareness problem

It was found that the possibilities offered by modern computer
technology to industrial management were, mainly recognized by younger
managers. The top executives in most companies in the ASEAN region

are still reluctant to use computers.

In many cases, it was found that the managers who should be the
users of the management information system did not take part in
specifying their neceds nor state the requirements they set to the
information system. Setting the specifications and in some cases, even
deciding what functions should be computerized is left to the computer
experts. When the specified system is being implemented, the managers
find that the system does not meet their needs, and confidence in

conputers suffers.

Experience gained from implementation of management information systems
in industrialized courries indicates the need for plans and specifications

before the actual implementation of the system.




Tack of careful planring from both management and the computer
personnel resulting in insufficient specifications and sketchy system
analysis work forces continuous alterations of software and many changes

of system concept during development and implementation.

Without proper management attention to this type of rrotlem ma ¥
management, information system: will never become operational and will

merely bte a costly learning process.-

The shortage of a2xperienced software personnel and the rrotlems

related to this is discussed in the next paragraph.

Software and the support problems

Two alternatives exist to meet the needs for application software,
namely, use of "off-the-shelf" available software offered by the

computer companies; or tailor-made software.

The "off-the—shelf", software packages for management information
systems offered to industry in southeast Asia are developed in the
industrialized countries, for companies of the industrialized countries.
With the difference in management style, in operations and in organizations
between compenies in the industrialized countries and in the developing
ccuntries, the majority of these paékages do not mec¢-, the specific needs
of industry in southeast Asia. Since very limited technical assistance
and support can be given by the vendors locally to "customize' these
software and software support is one of the major bottlenecxs prevent”

rational use of computers in industrial management in the ASEAN regi«

Software support has to be given locally and must be readily
available in order to be of help to the industry. Relying on experts

from the United States or Japan does not work.

The majority of the computer and software vendors in the ASEAN
region also have a limited understandirg of the problems of industrial
management making it difficult for them to give qualified assistance in

understanding the users requirements or doing systems analysis.

The majority of the companies taking part in the survey state the
lack of suitable application software and the lack of vendor support
as their main problems. The majority of the manufacturing companies
have, therefore, established their own software groups in order to
"vailor-make” the software for their management information system
themseives. The survey indicates that nearly seventy per cent of all

manufacturing companies develon their own, tailor-made , coftware.
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Similar situations in the industrialised countries in the
1%60s have shown that this heavy load cn the narnufacturing
industry to develnp their own software - while having ~eally shortage of

qualified softwvare porsoncel will lead to the following situationm:

(a) Too much time and effort will be spent in debugging and
modifying the software to get even the straightforward tasks
operational;

(t) Implementation of software for other highly needed functions
in the company is slowed down because the experienced suiftware
rersonnel have to concentrate their effort on keeping operational

the software for the functions already implemented.

The communication and system architecture problem

I+ has been previously pointed out that more than R0% of the companies
in manufacturing industry in the ASEAN region are using only mini-
or micro-computers. The two main reasons for this heavy focus on
small -scale computers are:

(a) Large main frame computer installations in the industrialiized

countries are economically utilized by being shared by many users, often
in geographically separated locastions. Such computer operation requires
good telecommunication facilities for data transmission which are not

available in most countries in the ASEAN region;

(b) Since there has been no prior investment in hardware or software
no restrictions on software compatibility exist. The companies are, therefore,
quite free to choose the most suitable computer and software now being offered
on the market. Really low cost mini and micro makes them suited for use in

almost any dedicated function of a management information system.

Recommendations

There is a substantial need to improve the performance of the region's
industrial enterprises through increased utilization of computer-based
industrial management system. Rapid growth in the use of small-scale
computers ig taking place in southeast Asia. It is recommended to promote

use of these computers to improve the performance of industrial managers in

the region.

The recommendations include:

Promotion of management awarenrss and management proficiency

-




Assistance and support to individual companies 1n planning,
imnlementation ard operation af management information cvstems

Education and training directed towards a more long term

improvement in industrial mansgemert and computerized management
information systems

System architecture for Management Information Systems (MIS) for
the developing countries

Promotion of management awareness and management proficiency

No doubt the largest problem in the success of the industry in
the ASEAN region is the lack of experienced and qualified managers -
in both general management position and at middle management
levels. It is outside the score of this rresent nroject
to look into this overall management problem. However, for successful
implementation of a computerized management information system in the
manufacturing industry the upper-middle management wmust be made aware
of the possibilities provided with the small-scale compuicr. Management
awareness seminars are one answer to this problem. The management awareness

seminars could be arranged along the following lines:

(a) Focus on applications, system solutions and computers that
meet the specific reguiremerts of the developing conntries (ASEAN
region). It must be made clear how these applications improve

the competitiveness and vrofitability of a company;

(b) Separate seminars should be arranged for top managers

(Managing Directors) and middle man:gement;

c Duration of each seminar should be a few days only.

Management awareness seminars are to some extent being arranged

by a few computer companies in the ASEAN countries.

It should be the task of UNIDO u» promote and support the arrangement
of such awareness seminars in the ASEAN region. These seminars could
be jointly arranged with UNIDO and Management Schools and Universzities

giving management training.

Assistance and support to individual comnanies

To solve the software and support problem presented earlier,
assistance and support has to be given selectivity to the individual
companies. In the shert run, industry in the region can not, through
on-the-job-training or through formal education of its employees, be
self supporting with a system analyst and software personnel of sufficient
calibre to successfully implement management information systems. Further,
a change in the trend seen in the manufacturing industry today, where

about 7N% of the companies make their cwn software from scratch, has to

be made.




The industry must to a large degree use the standard commercially

available packages, with scme 'customizing' done to meet specific
requirements. The work done in ‘customizing' standard packages at AIT

as part of the present project proves the feasibility of such customizing.

In order to give professional assistance and support to the
menufacturing industry in their effort to take computers into use for
management support, national "consultancy and training centres”

should be established.

UNIDO could play an important role in establishing such centres

and providing expert.

Such "eonsultancy and training centres” could be estatlished

along the following lines:

{a) They should cover the "total' area of systems analysis,
establishing user requirements, software development/customizing,

systems operation and training/installation.

(v) They should be attached to or be part of established
(governmental) institutions experienced in software development, customizing

and systems analysis.

It is recommended that a new UNIDO project be established as soon
as possible to establish such a "pilot consultancy and training
centre"” jointly with AIT, taking advantage of the work done during
the present project, th= contracts established and the resources and

expertise of AIT in management, computers and software.

Since MIS covers a wide variety of furctions 1% it not possitle to
possess in-depth expertise over the whole area. The mo:*® important
function for the manutacturing industry to computerize 13 no doubt
the management of working capital. COmputer{;éd management and control
of working capital is for a larg: part covered with software for

inventory control and acrounts receivable.

As a pilot project the consultancy and training centre should,
therefore, be established with personnel with good practical experience
in implementation of systemsn for inventory control and accounts

receivabloe.
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Based upon the experience gained after two tc three years of
operation at AIT, similar centres should be established in the other

ASTAN countries.

Possitle partners for such joint projects with UNIDO in the other
ASEAN courtries are: Indonesia, Malaysia,{National Productivity Centre

of Malaysiar. Institute of Management), Philippines, and Singapore.

Education and training

Prograrmes for the development of managers should involve the
manufacturing industry, the universities and management schools and the

governments of the developing countries.

Ir the present project AIT is the focel point in the region for
the promotion of small-scale computers for management support. One of
the immeiiate objectives of this project has therefore been to strengthen
the physical and human resources and the instruction capacities in the
field of small-scale computers in industrial management applications

of AIT.

To further strengthen AIT's position to better serve the manufacturing
industry in the region the following development is recommended within
AIT: -

(a) More attention must be given to the particular requirement of

the management manufacturing industry in the region;

(b) 1In order to offer a more complete series of courses in computer
based industrial management systems directed towards the environments
of sout’ east Asia much closer co-operation tas tc be established between the

relevant divis. ons and the Regional Computer Centre ;

f¢) With the widespread use and rapid growth of micro and mini-
computers in the ASEAN region the facilities and expertise within modern
small-scale computers have to be greatly exvanded and courses on
several levels on system design, programming and operation have to be

offered to the students of AIT.

System architecture

From the industrial user's point of view the two disciplines
computerization and telecommunication are closely interlinked. It is
felt, however, that it will take time to improve telecommunication
within the ASEAN countries. The aystem architecture for computerization

requires tnat the management information system be separated into a number
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of sutonomous functions (modules) as opposed to onme integrated management
information system. The conseguences from a system design point are
tha< the common data base fo.' a company is of little use, and on-line

data communication for data entry or transactions must te avoided.




II. SURVEY OF SMALL-SCALE COMPUTELR UTILIZATICON IN
INDUSTRIAL MANAGEMENT IN THE ASEAN REGION

Purpose of the survey

The survey was part of the joint UNIDO/AIT Project - "Establishment

and Strengthening Regional Co-operation in the Use of Small-Scale

Computer-Based Industrial Management Systems”.

The object of the survey was to improve knowledge of small-scale
computers use in industrial K management support in the ASEAN

countries.

The survey was to determine:

{a) The use of computers in manufacturing industry as compared

to the total use of computers;
(b) Functions or application areas selected for
(¢) Sources used for the application softwa.e;

(d) Critiecal factors or problem areas encounterced in the use of

small-scale computers for management support.

An aim of the survey was that the findings would make it possible
to improve the performance of industrial managers in the developing

countries.

Scope

The survey was conducted in the ASEAN region, mainiy focusing on

national manufacturing companies.

A formal and distinct definition of a small-scale computer is not
readily available. In this survey, the term small-scale computer is used
for mini or micro computers. In the 1970s the small-scale
computer was defined as computers with a word length of less than 32
bit and with less than 1 MB of main memory. Since the minicomputers of
today haeve the performance of typical mainframes of 3-5 years ago, the
term small-scale compute - had to be used with scme understanding of the

rapid development in computers.




Selection of companies

Companies sppearing as users of small-scale computers in the industrial

management in the Asian Computer Yearbook 80-81 published by Computer

Publications Ltd. of Hong Kong were selected for the survey. It was
+h.s assumed that the majority of the computers installed in the

ASEAN region are registered in the Yeartook.

Statistical figures in table 2 relate tc the total number of

computers and the number in the manufacturing industry.
Computers in manufacturing industry

From the total number of companies and institutions having computer
installations, the manufacturing industry was chosen omitting banks,
_nsurance companies, airlines, the service industry, universities, and
the public and government sector. Table 2 shows this. We are then

left with the follcwing:

Table 2. Computers in the AGEAN region

Number ot - Number of manufacturing
Country installations installations
using computers (%)
Indonesia 156 29 (18)
Malaysia 261 Lo (15)
Philippines 346 85 (2h)
Singapore 278 60 (21)
Thailand 1kg 23 (15)
Total 1190 237 (20)

Small-scale computers in manufacturing industry

Table 3 shows the number of small-scale computer installations
in manufacturing industry vs. the total number of computers in the

manufacturing industry.
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Table 3. Small-scale computers in the ASEAN region

Country Number of computers in Rumber of small-scale
manufacutring industry computers in manufacturing
industry (%)

Indonesia 29 26 (81)
Malaysia Lo 26 (90)
Philippines 85 76 (89)
Singapore 60 L7 (78)
Thailand 23 19 (82)

Total 237 20k (86)

Companies selected for further study

A limited number of companies in the manufacturing industry have

been companies selected for further studies. Companies selected for

rurther studies met the following criteria:

They are users of small-scale computers
They are generally non-multinatioral companies

They generally represent different manufacturing industries of
different sizes and with different types of small-scale computers in use.

A list of selected companies, 32 companies responded to the
the questionnaire forwarded to each of the 54 companies is given in

annex IV.

Responses

Out of the Sk selected companies, 32 companies responded to the
questicnnaires. Table 4 shows, by country, the number of companies

approached and the number responding.

Table 4. Companies approached and those responding to giestionnaire

by country
Number of companies Rumber of companies
Country approached responding (%)
Indonesia 8 L
Malaysia 11 6
Philippines 18 10
Singapore 7 h
Thailand 10 8

Total Al 30 (average H0%)




The numbter of employees per company varies from 31 to 11,00u.
The range by country of the number o employees is shown below. Details nay

be seen in annex V.

Table 5. Minimum and maximum exployees in selected companies by country

S

Minimum number of employees Maxinum number of
Country in a company enplcyees 1n a
company
Indonesia 284 5 970
Malaysia 200 2 098
Philippines 31 11 oeo
Singapore 1 615 2 255
Thailand 2kh9 1 660
Total 31 11 000

The number of people in the computer operation of these companies
varies from 2z to seventy people.

Small-scale computers
The adoption rate of small-scale computers within the 32 companies

is shown in figure I.

Figure I. Growth of small-scale computer use in manufacturing companies
in the ASEAN region
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Computers used by the companies taking part in the survey

The following computer manufacturers are represented iu the survey

through the user companies:

(IBM) United States
Wang United States
Datapoint United Ststes
National Cash Register United States
. Nippon Electric Company Japan

Data general United States
(Ten) United Kingdom
Basic/Four United States
Hewlet Packard Uniteé States
Texas Instruments United States
Digital Equipment Cotp. United States

Except for the IBM, most of these computers are supplied by
different agents in the region. IBM has supplied their computers to
different companies through their own branch offices. All the
companies except two have a maintenance coniract with the vendor.

(See annex VI for details).

Application software

Only a few companies use the standard packages available from the
computer suppliers. However, some companies use the standard packages
togethei with their locally develope? programs. BASIC, COBOL and
RPG Il are the commonly used languages by the companies for their
software applications. In addition, ASSEMBLY and PASCAL are also used
by some of the companies. The statistics of different languages as
well as the standard packages are shown below. Details may be seen

in annex VII.

0f all the application programmes studied approximgtely 30%
were written in COBOL, approximately 30% were written in RPB IT,
approximately 30% were written iu BASIC; assembly and Pascal consitute
the rcmaining 10%. Approximately 67 per cent of the companies used
locally developed softwere; approrimately 25 per cent used standard
packages delivered from the computer supplier and T per cent used

standard packages delivered from the software honge.




- 27 -

Administrative data processing

Most of the companies use computers for payroll, accounts receivable,

accounts payable and accounting purposes. However, budgeting and

personnel are also the areas where computers are being used. Table

6 shows the statistics of different administrative use of computers,

further details are given in annex VIII.

Table 6. Administrative data processing

Number of companies using the function

Function - - — - n

indonesia Malaysia Philippines Singapore Thailand Total
Companies (4) (6) {10) (k) (8) (32)
Accounts
receivable - L 7 4 6 21 (65%)
Payroll 3 4 L L 5 20 (62%)
Accounting 1 4 T 2 3 17 (53%)
Accounts payable L 5 2 2 13 (Lo%)
Personnel 2 3 2 - 2 9 (28%)
Budgeting - 3 2 - 1 6 (18%)

Inventory control is another main area where computers are

extensively used by the companies. Sales orders comes next. Relatively

1ess use is in the fields of requirement planning, master production

p’an and purchasing. The following table 7 shows the use of computers

in the different fields of material and production systems.

y a——t o g a—————
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Table 7. Material and production systems

Number of companies using the function

Function
Indonesia Malaysia Philippines Singapore Thailand Total

Companies (h) (7) (10) (%) (8) (32)
e Inventory 2 L 9 L i 26 (81%)

3ales orders 1 2 6 1 5 15 (47%)

L]

Puchasing - - 3 - 2 5 (15%)

Requirement

planning - 1 - - 1 5 (15%)

Master production
planning - 1 - - 1 2 (6%)

Implementation of the computer system is claimed to be successful in

almost all the companies. The responses of the 32 companies gre;

Is the implementation of computer system succesgful?
YES - 30 (9h4%)
NO - 2 ( 6%)

Is the hardware (computer) operatiang satisfactorily?
YES - 27 (8L%)

FAIR - 2 ( 6%)

NO - 3 ( 9%)
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Application software operating satisfactorily?
YES - 30 (94%)
NO - 2 ( 6%)
Reasons for not satisfactory operation of hardware are frequent

failure, slow operation and overloading. The 6% who are not fully

satisfied with the softwvare blame slow operation as the reason.

Table 8 shows the areas which, according to the ccmpanies, are the

most profitable use of their computer.

Table 8. Most profitable applications

Area Kumber of companies Percent of total

L1
21

Inventory 1
Accounting

Accounts receivable
Payroll and personnel
Finished goods production
Budgeting

Requirement planning

Work in progress
Production planning

Sales analysis

Billing

Online sales order entry

PO WWWNT A=W

21
18
16
9
9
9
6
6
6
6

Eighty-eight per cent of the companies intend to increase the use
of computers during 1981-1982. The new areas will be production
control, forecastinc and nreventive maintepance. DNeteile ere

in annex IX.

The main problem areas of the companies are shown in table 9.

Table 9. Main problem areas

Number of companies Per cent of the

Problem area complaining total
Lack of vendor support
in hardware or software 13 41
Non-availability of
qualified personnel 11 3L
Lack of documentstion 11 3k




These complaints are some of the reasons why the companies cannot
use standard software packages. A company complained that the vendors
themselves were not familiar with the packages. Details of problem

areas of different companies are presented in annex X.
Summary and conclusion

This report was based on the survey conducted among different
manufacturing companies in the ASEAN region that use small-scale
computers. A questionnaire was prepared and distributed to the
selected companies. Of the SL companies, 32 companies responded to
the questionnaire. It is believed that the conclusions of this report
are valid for the ASEAN region as a whole and will give an overall

picture of the region.

Out of the total number of computers installed in this region, 20%
of the computers are installed in the manufacturing industries, a figure
on par with the western developed countries. Again, out of the total
number of computers installed in the manufacturing industries, 86%
of the computers are small-scale. This higher percentage of small-scale
computer installations shows that the manufacturing industries prefer to

use small-scale computers ruther than mainframes.

Although a few of the manufacturing industries in this region

started using computers in 1972, it was in 1975 that the use of

computers became widespread. The number of computer

installations in this region shows an exponential growth from 1972

to 1980. 1In the last few years, the growth rate is 30-4L0% per year
for tne region as a whole. In addition to the number of computer
installations, the areas of its use have also increased in the same
proportion. Out of 32 companies, 30 companies indicated their inten-
tion to increase the areas of computer applications during 1981-1982.
This shows that computer use will continue to increase at & high rate

in the near future.

The companies' main use of computers is in administrative data
processing and material production systems. Applications of
computers for Computer Aided Design (CAD) and Computer Aided Manufacturing (CAM)

are non-existent. It is unlikely that the computers will be applied




—

- 31 -

in these two areas in the near future, and none have indicated an
intention to do so. Software for Inventory Control and Accounts
Receivable is the most widely used and most profitable application
areas. More than 80% of all companies have implemented either both
or one of these application. More than 40% of the companies state
that of any single application, inventory is the most profitable.
BASIC and COBOL are the two main high level languages used by most
of the companies. However, the companies with IBM installations

use RPG.

Nearly TO% of the companies have developed their own programs
rather than using standard packages. This may be due to the limited
understanding of the application of packages and their potential
benefits. Lack of vendor support for application software is
another reason for this situation. Most of the computer manufacturers
supply their computers through their agents and are more interested
in selling hardware than software. Lack of awareness about different
application packages may also be one of the reascns for developing

software programs locally.

Although almost all the companies have indicated that the imple-
mentation of computer system is successful, and both their hardware
and software performance isg satisfactory, most of them complain about
lack of vendor support in both hardware and software. It seems that
their own developed programmes with limited applications are working
satisfactorily, but they are facing difficulties in extending their
areas of application. The major problem areas in terms of use of
computers as indicated by the companies are (a) lack of vendor
support in both hardware and software; (b)nofi-availability of qualified

personnel and (¢) lack of documenta.ion.
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III. SMALL-SCALE COMPUTER SUPPORT FOR INVENTORY CONTRCL

The study was carried out by AIT Personnel as part of the main
project. The object of this study was tO gain insight in the
elternative sources of application software for a computerized management
information system. Specifically the study was designed to compare the
performance of operation and the sources of manpower required to implement an
inventory control system by investigating tailor-made appiication softwere vs
customizing or adapting s standard commercially available software

package.

Organization and summary

It was necessary to select a company to work with which was
located near AIT to fecilitate easy access to the computer; and
used & small-scale computer Nippon Electric Company (NEC) so that
its performance could be compared with the NEC-100/40 computer installed
at AIT.

Thai Hino Motor Sales (td. (THS) met these requirements and
agreed to take part in the study. After the study of Thai
Hino Motor Sales Ltd., and its computerized inventory control
system, the requirements for a similar invéﬁtory control system were
established. A commercially available standard package for an
inventory control system was then studied and compared with the
established requirements and specifications. It was found that the
-+andard package did not fully meet the requirements of Thai Motor
Sales Ltd. and alternative approaches to meet the requirements were
analyzed. It was concluded that the best alternative was to modify the
standard package. The necessary modificetion was implemented in the
application software and actual comparison of operation of the tailor-

made and the modified standard package could be dcue.

Company background

THS is a Thai-Japanese Joint-venture company established in 1962.
The company is the sole distributor of Hino vehicles, the sole distributor
of spare parts for Hino vehicles in Thailand and provides maintenance

service for Hino vehicles.




THS is & large business ani industrial enterprise. The organizaticr

e
¢f the company consists of eight de

'3

artments including Electronic

o+
—
£,

Cata Processing Departmen EDP devartment) and Spare Tarts Departrment

{S/P depertment) as shown in figure II.

Zlectronic data processing department

THS acquired their first computer in 1977. The corputer
(NECO100/F) is mainly to suppcrt the management of spare parts inventory
control, spare parts management andi spare parts purchasing management.

These functions were computerized in corder to reduce oprortunity and
operating costs anc also to overcome overload in manual oreration of

more than 30,000 sp.re pari numbers. This caused the esuablishment

of electronic data processing department in 1577. The existing THS
computer has been introduced through five major steps shown in the THS chart
figure II1. The total time in months refers to time required for

completing each sub-step. Cummulative calendar time for step

-
-
O

v

to 5 is also shown. In the introduction of computer step
figure 3, there are three application areas: spare parts szles
managcement, spare parts inventory control management and spare parts

purchasing management, developed at this phase.

The organization cf electronic data processing department .s shown in
figure IV. There are seven electrcnic data processing personnel including,
namely, one electronic data processing manager, one assistant to
electronic data processing manager/system analyst, two prograrmers, one
computer operator and two key punchers. The present electronic data
processing personnel's background education and experience as well

as years of experience are shown in table 10.

Spare parts department

The present organization of spare parts department is shown in figure

The main functions of the spare parts department are:
Spare part sales activities (in retail and wholesalers)
Spare parti inventory planning and control
Spare part account receivable control
Spare part purchasing
Opare part inventory activities

Opare part arrangement, check and entry for each entry.
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. Calender} Time Expenses| Personnel at thie Step
Step 8ub-step Deacription Time in | Consumed| in Budts - Remark
Month in Month 114 3| 4 s]e
1. Feasibility| 1.1 Application] Study the applicatioa 6.1
Study of computer for company 00-01 1 x x 6.41 1 = BDP
1.2 Computer Study the available i Manager
computer sizes, packages 2 = System
and their prices : 01-02 1 x x 6.3 Analysts
1.3 Analysis Make the cost-benefit 3 = Program-
of using computer in 8.3 ners
company 02-03 1 x x 6.4] 4 = Computer
1.4 Budgeting Expenditure expectation 6.3 operater
and budget availability 03-04 1 120,000f x | = 6.4] 3 = Key
2. Decfasion 2.1 Decistion Making decision oa punchers
and taken using computer or not 05-08 1/2 x| x 6.1] 6.1 = Top
Planning 2.2 Planning Implementation planning 08-08 4 x x Executive
32.3.1 -Application areas
2.2.2 -Practical steps in 6.2 = Exter-
introducing, planning nal i
and schpduling x x Contractor '
2.2.3 -Budget planning x| x 6.3 = Computer
2.2.4 -EDP Department plan x x Vendor
2.2.8% -Employment planning . 120,000 8.4 = Applica-
3. Set EDPD 3.1 Place 00-11/14 3/e b x 8. tion
3.3 EDPD personnel employed ares ard
. and trained 132-14 3 1%0,000] x x x 6.3 users
4. Introducing 4.1 Require- Application area
Computer,; ments requirements study and
Systea analysis 00-00 1 x| x 6.4 ¢ = pot
Analysie 4.2 External Guide line design for available
& Design Design detall design, computer
and configuration design 6.3
Computer and computer purchased 10-14 ] 3,000,000} x x 6,4
purchasing 4.3 Internal Detail of application
Design area design 15-18 1 x x 6.4
4.4 Program Program specification
Develop- and flow chart,
ment computer installation 16-18 3 x x x x 8.3
4.5 Program Program coding (program
code & /documentation), test |
test run and correction 17-19 3 987,000 x |x x x x 8.3
5. Intallation | 5.1 Run Comparison run and .
and system/program
modifica- modification 20-23 3 275,60831 x x x x x |6.4
tion 5.2 Cost Cost-benefit analyasis 33-25 2 . x x 8.4
Figure ITI. Steps in introducing computer at Thai Hino Motor Sales Company
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MANAGER AND
SYSTEM ANALYST

PROGRAMMER

Figure IV.

COMPUTER OPERATOR
AND KEY PUNCHERS

EDP departmert and organizational chart




Table 10.

Flectron data processing personnel education and
working experience

Position and . Years of
. Experience .
education experience
EDP Manager Trading company in Tokyoc, Japan 3
. Training at Hino Mctor Japan 0.3
(?achelor~of §c1ence Spare Part Sales Dept. of THS 10
in Metallurgical
. . EDPD I
Engineering)
Assistant tc EDP Training in Stystem Analysis and 1
Manager (and Computer Programming
System Analyst)
(viptone froma | PP Deperimen ol B fwmiel s
Vocational College) y y prog
EDP Department of THS as System
Analyst and Assistant to EDP 3
Manager
Programmers Training at NEC representative
(Bachelor of Science) in com?uter op?ratlon, system 0.3
anelysis, COBOL programming
and operating system of NEC
EDP programmer L
Computer Operator Worked at DATAMAT (NEC represent
(High School Certifi- ative in Thailand) in ke, punch| 3
and computer operation
cate)
Computer operation at THS 2.5
Key Puncher THS key punching 1

(High School Certifi-
cate)
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S/P Dept. Manager

]

Deputy Dept. Manager

Part Sales
Chief

Section

1

1

1

Warehouse Section
Chief

1

|

Sales Assistant
Chief

A/C ané Computer
Control Assistant

Store Room
Chief

Purchase Plan
Inventory Centrol

Road Man Sales

A/C Receivable

' Fntry and Pick

Counter Sales

Figure V.,

Computer Control
Billing/Invoice

Packing

Checking

Spare parts department organization chart
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System anaiysis and design

All companies introducing management information system have a number of
alternatives in obtaining the application software. These alternatives
are described below as well as the procedures in system analysis and

desigr.

Choice of obtaining application programmes

The choices for software are to use a tailor-made package, to

use a standard package, or to use a standard package and tailor-make the

Requirements and activities of spare parts inventory contreci

As mentioned earlier, THS requires computer support to spare
parts sales management, spare parts purchasing management and spare
parts inventory control management. This study concerns spare parts
inventory control only and its inventory control information system is

shown in figure VI.

Requirements of THS spare parts inventory control

The requirements of spare parts inventory control to obtain low

cost and efficient operation are:

Number of spare parts to be controlled, arout 32,000 items

Receipt, order and shipping;
Frequency of transaction is 25 times/month
Number of transaction itews 5,040 items/month
Number of sales order 3,000 slips/month
Number of sales order item 30,000 items/month
Spare parts stock check 1 time/month

Number of items checked 32,000 items/month

Maximum data file update frequency 23 times/month

Inventory status report 1 time/month

The interface of each system to each department of THS is shown in
table 11.
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SALES

A/C & COMPUTER CONTROL
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ORDER

ISSUES

- SALES ORDER ENTRY

- INVOICING

- CASH RECEIPTS

- A/R OPEN ITEM ENTRY

- A/R UPDATE

- SALES ANALYSIS & REPORTS

A

STOCK
ISSUES

STOCK
INFORMATI O

Y S

WAREHOUSE SECTION

LOCATION & STOCK CONTROL

- STOCK TRAHSACTION

J POSTING

CUSTOKER <\
I(SHIPPING OR

| SELF-TRANSPORT)

- INVENTORY STATUS

- P/M, 170 UPDATE

- PRICE CHANGE PROCESS
- INVENTORY ADJUSTMENT
- CASE OFSNINC GUIDE

Figure VI.

WAREHOUSE SECTION

PURCHAS ING

- M/0, E/O PURCHASE ORDER
GENERATE, ENTRY & PRINT

- PROFORMA INVOICE DATA CHECK

- SHIPPING INVOICE ENTRY

- DEMAND FORECAST

- PURCHASE ORDER UPDATE

- ORDER FORM GENERATE

A

ST T T T TTT T
!
l
!
l

, RECEIPT 1

] ON
BOARD <\

1
(CASE OPEN) ‘(:ffff;7 (sHippING) !

.RECEIPT

Spare parts departrent information system

PURCHASE ORDER

PROFORMA [NVOICE SHIPPING hNVOICE




v

Table 11. Per cent interface of each system to each department of THS

by department and system

System Department
Spare parts CMTAa/ Accounts Service
R
Warehouse Purchases Sales Accounts

Inventory

Concrol 100 20 20 20 10 20 10
Purchase 20 100 20 - - 20 -
Sales 20 20 100 100 - 20 -

a/ Co-ordination, mass transit authority.

|



Activities and functions of THS spare parts inventory control

Spare part master maintenance and update

New spare parts are introduced from time to time. The spare part
master file is updated by erasing, adding or modifying the spare

part number, its description and its specifications.

Spare part I/C maintenance and update

There are spare parts which can be substituted for by other spare
parts. So it is necessary to have an information file for inter-

changeable spare parts.

Spare part shipping invoice entry

As shown in the spare parts inventory ~ontrol information flow, the spare
parts purchased from Hino Motor Ltd. Japan are shipped with an arrival
date indicated. This "on-board quantity" is necessary for management
decisions. Spare part shipping invoice entry is an activity to register

each spare part shipped, based on the shipping invoice.

Spare parts entry

Upon arrival shipped spare parts are unpacked, checked and stored in
the warehouse. If the item number is the same as the shipping invoice,
then the item number is recorded. Otherwise the difference is recorded
on the updating data file. The dataAis then updated on the stock

data file for stock control.

Local spare part entry

Local spare parts are purchased and delivered from local vendor.
There is no "on-board" contiol required for this activity. Spare parts
are received, unpacked and stored in spare part warehouse. So the new
item or item detail is updated after the spare part receipt data are

recorded.

Spare part transaction registration

Spare part transaction registration concerns itself with the
guantity receipt, quantity issue, vendor order and quantity adjustment.
Thiz functiorn is carried out to satisfy the activities, for example, credit
sales, cash sales, transfer sales, part return, part cancellation or

modification, purchasing order, spare part receipt and spare part quantity

adjustment,.
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Spare part quantity adjustment

When the actual stock quantity and the on-hand quantity registered
in the computer are not equal, then the registered quantity is adjusted

to that of the actual stock. Other stock quantities for example

on-order, allocated quantity etc. can also be adjusted.

Spare part information

The stock information required by THS spare part inventory control

can be classified into three groups:

(a) Spare part master information which involves item number,
item description, item price, item cost, various item guantity, item

location etc.;

(b) Spare part interchangeability which is concerned with the key
spare part, its interchangeability spare part numbers and interchangeability

marks:

{c) In/out information which involves item grade, item moving

status, and information related to order and location.

Specification of available standard inventory control package

Universal business application (UBA) package

Most computer manufacturers have certain standard software
packages available. The package called "Universal
Business Application/Floppy Diskette" (UBA) is available from NEC
for the NEC10G/40 installed at AIT. The four application areas in
UBA are: inventory control system, account receivable system, sales

analysis system and billing control system.

The information flow of UBA is shown in figure VII. The dotted
line rectangular application areas have no standard packages yet. These
packages in UBA consist of program ID and program name as shown in
figure VIII. The UBA's specifications and activities of inventory control

are described in the next two paragraphs.

UBA inventory control specification

The specifications of inventory control package are that the number
of items is greater than 32,000; that item transaction through CRT digsplay:

receipt, order, issue, transfer, adjust is more than 5,00 times per
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month; that the sales order invoice and issue is mcre than 3000 slips
per month. The package must provide a spare parts stock check at
least once a month, data file update at any time and a work station.
Based cn the flow chart in (figure VII) an estimate of the percentage

between the different departments of THS is shown in table 12.

Functions of the UBA inventory control package

The UBA inventory control must invelve file maintenance zctivities

as well as inventory control activities.

File maintenance and update

The company iuformation file maintenance (FIMCON) is used to create
and upgrade warehouse master information such as warehouse identification
warehouse descriptions, etc. Warehouse item file maintenance is done by
program (FIM020). Item Price File Maintenance (FIM0SO is used for creating

and updating item price class and pricing details.

The data file of each maintenance file above is reported by a

report generating program in the UBA package.
Inventory control system

The inventory control system of UBA can be functionally classified

into seven groups.
Stock transaction and report

The posting of all stock receipts, stock issues, stock transfers,
orders to vendors and cost changes are done by this program. It also
records a variety of stock adjustments, including adjustments to the
stock on-hand, allocated, on-order and back-order. All registered
transactions are printed. The program also indicates the value of

inventory and updates inventory valuation for individual stock transaction.
Stock status report

This program prints out in a report covering all stock item informetion.
This report allows a monthly check over the allocations of available cash

to specific stock purchases.
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Figure ViII. Program ID. Kumber and program name of UBA Package

Subsystem. Prozr.IDI Program Name hem&rgg
SAR SAR010 {Sales Analysis by Salesuan/0u$tomer
Sales Analysisg 020 {Sales Analvsis by Item Netail !

030 |3ales Analysis by Customer

040 |Sales Analysis bv Item (Summagy)

050 {Sales Cammigeion HReRoOrt

ESP " |EOP 010 iCustomer History ﬁodate

End of Pro- 020 {Inventory Historv Update
~ cess

040 |Sales Tax Master Update

GM? 010 [Good Morning Process
GMP 010 Good_Night Process

FLM FI@CON Companv Tnformation File Mainfenance |-

File FIMO10 [|customer + Related Files Mainflensnce |
FLMO20 |Item W/H Item Files Maintenarce
PLMO30  Salesman File Maintenance
[FLMO4Q Al?gles Tax File Maintenance
[FLMO50 'Item Price File Maintenance I
fFLMO6O  |darehouse Master File Maintengdnce

Subsystem PTogr.IDi Program Name -|Remark
FLM --1hEPCUM | Customer Macster Revort -lSMART

File LSTCTIM I Customer Master List -|SMAT

Maintenance REPCUS'I Customer Special Message Repqrt

| REPCUA | Customer Skip-To Address Rey J3MAT
LSTCh' | Customer Alphabetical Pointed File Heport - SMART

REPITM | Item Master Report ISMAR'I‘
REPWHI | Warehouse Item Revort |3MART
. |1sTS | salesman Macter Report |sMART
LSTTAK | Sales Tax Master Report I3MAker
LSTITP | Item Price File Report lsMART
REPWHM |Warehouse Master Report ,FMART




Figure VIII (continued)

Subsystem lPr‘oz.In l Program Name -] Remark
BCS BSCOLO | Order Enmtry R
Billing 015 | Dailv Bookinz Report -l T
Control 029 Order Cancellation B
| ‘Invoice Print V £
s Invoice Update 1 2t
°0° | Sales Order Inauirv bv Order} . !
om0 Sale.s Order Report J_'
ARP ARPOLO | Acct. Rec. Open Item Entry -|- |
Accounts . o1 Daily Inv.Register Print - f
Receivable a20 Cash Receivts/Adjust. Entrv I .:
0zs Cash Receip./Adjust. Jourral] |
- 9 | Finance Chge.Assessem.Report] .-l
01s." | Customer Statement Print ¥
6s0 . |. Aged Trial Balance A
as0 Sales Tax Report i
csc Accts. Receivable Update Y
°7°-| Accts. Receiv, Inguiry o
STK STX00 | Stock Transaction Entry h )
Stock o1s Stock Transaction Entry Regilster;Ph'
3| Tran- o0z Stock Status Report R
g saction 025. | Inventory Status Inquiry '
o 030 I Inventory Valuation
% 0%0 - I Inventory List I
= 0&0 Stock Price Report
o | Stock on-hand List
PHI PHIO010 I Zero Count feneration l o
Physical 020 Physic. Inventnry Entrv '_-
E Tnventorv 030 Physic.Inven.Card Sequence Check;
3 o0 P'hysic.Inven.Upda.te/Report e
%| prc PRCO10 Price Change Selection
§ Price 033 Price Change Entry
I -Eﬁange
oo Price Change Update
¢0 |. Price Change Journal




Table 12. Per cent interface of application system to each department of THS
by department and system

Department
Accounts
Syst
ystem Spare parts CMTA  Acc-
Warehouse Purcheses Sales Accounts a/ ounts Service

Inventory
control 100 20 20 20 10 20 10
Billing
control 20 - 100 100 - 20 -
Sales
analysis 10 30 100 30 - - -
Accounts
receivadle - - 20 100 - 20 -

_gt‘_

a/ Coordination, mass transit authority.




Stock information inquiry ldisplay

Somstimes just knowing the quantity on-hand is not enough, thus this
program permits detailed inquiry about a specific stock item. It
indicates the quaptity on hand, the quantity received this
menth, the guantity sold this month, the guantity
transferred into or out of a specific warehouse, net adjusiments to the
stock level, the quantity available to ship, the minimum gquantity to
guard against stockouts, the quantity order from suppliers this month,

and the quantity on the back-order.

Stock inventory valuation

The inventory valuation program displays on the screen
and prints out in hard copy a report that shows the total value of
the stock.

Stock, stock price and stock on-hand list

The stock program compiles and prints out on demand a
complete inventory list including the stock item ID number, description
and stock unit of measure for each item. A price list program
indicates a complete up-to-date price list, or a price list for specified
indicates a complete up-to-date price list, or a price list for specified

items, whereas the stock on-hand list program indicates a list of all

items in stock in specified warehouses, or in all warehouses.

Stock adjustment and physical count processing

This program vnrovides updating the registered stock

data in the computer to match with actual stock status.

Price change processing

This procedure can select inventory items for price changes. The
price change can be effective immediately or al some designated future
date and a record of the price changes is printed to show old price.

new price, and the amount and percentage of change.
THS requirments and the specifications of standard inventory control package

The comparison of THS spare parts (G/P) inventory reauiroments

Fhee st o b Tnventbory conbral e ke b Lo e




is shown ia table 13. The table indicates functions provided by the
standard package that cover the 'IHS spare parts (5/P) inventory requirements.

The functions that the standard package cannot offer are:

Spare Part Item Master (needs more detail)
Spare Part I/C Master File (must be created)
Spare Part Location, safety stock, lead time etc. (needs more detail)

On-board information (must be created)

New Spare Part Item Number Check and List
Spare Part Item Master Check and List (must be created)

Data Entry through Diskette

From table 13, it can be seen that most of the requirements of

the THS S/P inventory control are satisfied by UBA inventory control

Stock-Status Inquiry Display (needs more detail) -
package.

Applying the available standard package as 1s, without any
modifications will not meet the requirements of THS. A second alternative,
is that of partially modifying tke standard UBA inventory control package
to meet the most important functions and performance of the THS s/p
inventory requirements and thus provide 60% of the THS
requirements. The last alternative is to completely modify the
standard UBA inventory package and tailor-make the requirements and
functicns required by THS S/P inventory control system. This will provide

100 per cent of the THS requirements.

The comparison between these alternatives are summarized in figure
IX and table 14. These comparisons are hased upon:
Performance of inventory control functions
Degree of automation of inventory control system
Time for program deveiopment or modification .
Total expenses for program development or modification
Hardware requirements and support availability )

Software requirements and support availability

A decision on the alternatives must be taken with the consideration
of overall advantages and disadvantages given previously and the availa-
bility of time, budget, and the performance, etc. For this pilot

project, based upon the overall consideration of time limitation,
degree of performance and Man_tour availability, the second alter-

native of partial modification was chosen.

%
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Table 13. Comparison of THS inventory requirements and activities
vs. UBA inventory specificaticn and activities

THS function or specification UBA functicn or specification
Quantity: 32,000 items, 13 Charsacters 32,000 items, 15 characters
Transaction rate: 25 times/month 25 times/month

5,040 items/month 5,040 items/month
S/P order and issue: 3,000 slips/month 3,000 slipe/month
S/p stock check S/P stock check
File update: 23 times/month 23 times/month
Inventory report once per month Once per month
Work station available Work station available
Interface to cther functions Interfaces available

such as purchasing, sales etc.

S/P master maintenance and update S/P master maintenance and update
S/P master maintenance and update 3/p

S/P shipping invoice entry (No On-board)

Entry of S/P purchase from Japan as for THS

Entry of S/P purchase locally as for THS

S/P Transaction entry as for THS

S/P Quantity adjustment /P Transaction or physical count
S/P Information display S/P Status display

S/P Price change
S/P Price, stock list
S/P Inventory valuation

Month
Must be modified

F
(143
=
"

*
[




1) NO MODIFICATION

2) PARTIAL MODIFICATION

3) COMPLETE MODIFICATION

Step Time Expenases Step Time| Expenses Step Time [Expenses
(wk) {Baht) (wk) (Baht) (wk)] (Baht)
1) Study the operation system 3 21866513/4 |1) Same as 1.1 3 |2+86868*3/4 1) Same as 1.1 3 218668+3/4
of the small-scale cosputer,
its utilities and programming
2) Study the UBA standard package 2) Same as 1.2 2) Bame as 1.2
in the following detailu:
- Procesases of each package
- Isput and output of each 4 2%86863 4 ]2»88658 4 2 %8863
packuge including their -
calculation methods
- Sequences and relation of
these package
3) Realize the THS inventory syat] 6 218665'6/4 |3) S8ame as 1.3 6| 2x8668x6/4 ] 3) Same as 1.3 [ ] 2208665 “6/4
4) Select the UBA package suited 4) Same as 1.4
for the requirements of 3 2+86653/4 3| 23%x86863+3/< [4) Same a8 1.4 3 | 2+8668:3/4
THs iaventory specification
S) Set required and 5) Same as 1.% 5) Bame am 1.8
related specification
tor this inventory system
8) Collect data and teat run 1 286688*1/4 Modification Modification
6) Modify the atock 6) Study BASIC language 4 218668
control system & create I/C file
for obtaining 1] 2.868a8+1/4 | 7) Create on-hoard q¢'ty| -8 286652
8/P location and and shipping invoice
on-board Q'ty entry, case opening
7) Collect data "1] 2+868B%1/4 guide
and test run 8) Chango program to
obtain invoice no., 3| 2.8665+3/4
s/p location, etc.
9) Collect data & test 11 | 2+866B8%1/4
run
Total 17 73,852 18 77,0858 g
Increment from no 0 () 1 4,332 iﬁ 1::':32
modification (%) (5.88%) (90.95%)

=

igure IX.

Steps, times and expenses comparison among three alternatives of UBA/FD inventory control package

N
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Table 14, Comparisons of alternatives for decision making
Alternative
Ttem
Non Partial Complete
Modification Modification Modification
Inventory control Not ccmplete, Applicable Complete
functions but applicable
Degree of automation Difficult Easy Easy
Time for development 1T weeks 18 weeks 32 weeks
Total expenses Low Little higher’ Twice that of non-
than non-modifica- modification
tion
Support aveilabilityy No need Only diskette Software and diskette




Step Description Consumed Requirements of Conclusion of the
time the modification modification
(wk)
1 Study the BASIC language used in this UBA package 1 - COBOL & BASIC 1) The whole modification
| 2 Modify Item &Warehouse Item File Maintenance (FLM020) Programsing language. took three weeks
for data entry as the following steps: Knowledge of FPORTRAN longer the schedule,
- 8tudy & relate the program with its data files 1 is helpful, 2) Modification of modified
- Find out where to modify in the program and data 1 standard package worka ss
filea, then modify them = Source programs of described in results of
- Test & modify the program till it worke a UBA/FD package from the modification.
3 Nodify FLMO20 tn display item information only 1 supplier. 3) The reaults of the
4 Modify Item Price File Maintenance (FLMOSO) 1 modification satisfied
to display price of sach item only the THS requirements.
8 hodify Stock Status Inquiry(8TK028) 1 ,
6 Modify paramsters to generate the report of the i = Application of
mdified data filea the utility progran
? Recompile all the programs consisting the modified 1 'SMART' of computer
data files
8 Prepare and enter the collected data through the data 1
file maintenance program .
9 Test run % modify opsration 2
1 Total time corsumed 13

Tigure X.

Procedures, time consumed and requirements

for the modification of standard package
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The partial modification of the standard package and 1ts results

The procedures of the partial modification of the standard package along
with time consumed and requirements are presented in figure X. It
can be seen that results of the modified standard package satisfied the

requirements of THS.

Some problems were met during the implementation. These problems
were problems with the UBA, software problems and hardware problems,

each of which are described below:

Even though only the inventory control programs of UBA
were modified, hecause thevinteract with the other systems such as the
billing control system, and the account receivable system, it was
therefore necessary to also recompile these other programs ,

vhich took extra time.

The standard UBA package consists of 5 main application
systems and each application program consists of program listings
and dats files. The average length of each program is 2,000 lines,
making UBA a tig program. For compilation, UBA required areas
for the compile unit and the load modules. The data files to maintain
collected data from THS also required a large area, This package, there-
fore, occupies mosc of the limited (32 MB) storage of the fixed disk
since each file allocated in storage has a fixed address so there can be
free space between files. In order to minimize the use o the storage,
the free space had to be eliminated. Then all of the files had to be

rearranged and given a new address. This arrangement took extra time.

Durineg compilation of such long programs, the buffer storage of
the computer is not enough (only 128 KB). It was therefore necessary to

increase the buffer storage of the computer. The buffer storage was increased

by about 64 KB.

The BASIC language of the NEC Computer systems is not a standard
BASIC but combines COBOL and standard BASIC. Thus, it is a little bit
difficult to understand at first. It therefore took time for the
inexperienced programmers to stari up with the non-standard programming

language. During the compilation of the modified programs, there were

some errors which were difficult to change by consulting the manual, such

as address errors, reco~d length, errors etc.
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insufficient training support from supplier in software application

utility and package.

The compilation rate of the computer is very slow, about 4000

lines per hour. It takes time to compile each prcgramme due to limited

ccmputer CPU and the files are easily misplaced.

The modification of the standard package was successful. For the
inventory control of THS, the modified standard package can be used
instead of the tailor-made package of THS, and their results are compared

in figure XI.

The modified standard package can be used instead of the THS
tailor-made package; and it provides all of the important information and
functions either directly or indirectly. However, for inventory control,
modified UBA package needs more CPU time and more steps by the users to
operate than THS tailormade »oftware but the UBA package meetc the requirements

and can be used for inventory control of THS.

To compare the partially modified standard package and the tailor

made package, it is worthwhile to compare the time consumed by both alternatives.

The time consumed of both alternatives started from program development
(program modification or program written) until the system works. The time
consumed in man-hours of modified standard package iz summarized in table 16,
From this table, the total time consumed is 96C man-hours, which is about

6 manmonths (from working time: 8 hours per day, 5 days per week, 4 weeks
per month). For tailor made package, there are 39 programs involved in
invertory contrel of THS. The actual time consumed on the tailor-made
package of only inventory control cannot be obtained but the time consumed

can be estimated by two methods:

(a) The estimated rate of writing of THS is about 1 man/month/programme.
Then, the time consumed to develop programs for inventory control is 39 man/

months.

(b) The total time consumed to develop the THS S/P management
system which are S/P inventory control, S/P purchasing, and the total

number of programs of this system is 90. The time consumed to tailor-make

the package can be estimated as shown in table 16 at about 28 man/months.




Figure XI.

and th

eir conclusions

Results of the modified standard packare comrared to results of
tailor made for each activity of inventorv control

Tailor made Modified Conclusion of
No. - Activity Package STD package STD compared to
Results Results Tailor made
1 [ Cash sales operation excellent Good Applicable
1) Order receipt % Easy Easy Excellent
check
2) Inquiry: -
- Stock status Fast Fast but STD required
- Item master & I/C complex time to
- Item price ) operate
3) Order entry Very easy Very easy Excellent
4) Daily booking Fast & easy | Fast & easy | STD can be used
for group but it wastes
of order paper
5) Invoice print Easy for one| Efficient
or more for a no. Applicable
invoices of invoices
6) Invoice update Fast & Fast & Applicable
automatic automatic
2 |[Credit sales operation Excellent Good Applicable
3 |Modification & kxcellent very good very good
cancellation of order
4 | Interface with the Excellent Very good Very good
other systems
5 [Local Stock Entry: Excellent Good STD consumed
o - SR . unnecessary CPU
1) Invoice approbation | Very easy Very easy Very good
2) Check, store & sign | Very easy Easy S/P check is
difficult due
to non case
openning guide.
.. 3) Data entry (orders, | Easy & very Easy & STD consumed
receipt ,etc.) easy fast more CPU time
4) Report (order, etc.) Batch at Run after STD required
any time finishing good scheduling
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Figure XI (continued)
Tailor made | Modified Conclusion of
No. Activity Package STD package STD compared to
Results Results Tailor made
6 { Import Stock Entry: Very good Fair STD can be used
but slow
1) Case opening guide Very good Poor No case-key
report sorted report
2) Report of new s/p Very good Not No such
available fns. for STD
-+ 3) Item check, store &|. Very good Good Slow for STD
update stock card due to no case
openning guide
4) Report Fast Fast Good
7 | On-board or Shipping Very good Tair omplex for STD
data entry: -
1) Stock entry Easy & fast Slower& easy| STD required
more CPU time
2) Report & check Easy Easy Good
8 [ On-board Stock Status Excellent Good Applicable
and report
1) On-board list Excellent Very good STD give fewer
. details
9 | Stock Control & Report:| Very good Very good Very good
1) Stock status report{ Very good Very good Very good
2) Inventory status Very good Very good Very good
© inquiry '
3) Inventory valuation| Very good Very good Very good
4) Inventory 1list Very good Very good Very good
5) Price list Very good Very good Very good
6) On-hand list Very good Very good Very good
7) Physical count Very good Very good Very good
8) Price change Very good Very good Very good
10 { File Maintenance & Very good Very good Very good
listing:
1) Fix company - Very good Unnecessary
information for THS
2) Customer file Very good Very good Very good
3) Salemans file - Very good unnecessary
for both
4) Tax file - Very good Unnecessary
5) Warehouse file - Very good Necessary for
STD
6) Item & warehouse Very good Good Not enough
file details for STD
7) Price file Very good Good Same as (6)
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Table 1%. Time ccnsumed to partially medified

standard package

Modified
Step programmes

BASIC SMART

Time Consumed
(Man-hours)

Item and warehouse item file 1
maintenance for data entry

Item and warehouse item file 1
maintenance for inquiry

Item price file maintenance 1

for inguiry

Stock status inquiry 1

Smart utility for report 1
generation

Recompile all the programmes
consisting modified data files

Prepare and entry collected
datsa

Test run and modify operation

320

80

30

30
80

80

80

160

Total L 1

960




Table 1. Time consumedi to tailor made package Of the whole
spar- parts management system of THS

Tine Personnel Time consumed
Step Required required (Man-months;j
(months)
Program 3 1 Electron data processing

specification

o]

Systems engineer

ro

Local programmers

n

Non-local programmers 3x6=18

Programme coding 3 As above 3x£=18

Test run in 1 Electron data processing
1 Systems engineer
2 Local programmers
1 Cperator
2 Key punchers LxT7=28
Total 10 6l

The total time consumed to develop the spare parts management system
(spare parts inventory control, spare parts sales and spare parts purchasing)
of THS is 64 man-months. There are 90 programs including 15 programs
written by system engineer, 18 programs written by THS and 97 programs
written by NEC. As there are only 39 programs involved in inventory

control of THS, thus, the time consumed for inventory control program

development is (6l man-months), 39/90 of whick is about 28 man-months.
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Conclusions

In somolusion, analysis of the rresent spare parts sections or THS

1

> ~he tailor made software shows that mana

ement and the users are

[0}

the pertformance ol the ccumputerized system. The

reasons for this are:

{(E) There are very few problems in THS bescause of good planning.

However, it still faced the problems of Electron data processing personnel

and the oreration of the computer because of the slcw speed and not

encugh time to do programme maintenance;

(¢) Yew applications were intrcduced with suppcrt from Japan;

(d} THS are hiring high salary experienced system engineers from

Japan instead of hiring inexperienced personnel with low salary.
For the inventory control of THS:

(a) The inventory control of THS is very well designed, especially

the interfacing to the other functions such as the use of diskettes for

shipping invoice entry tc reduce data entry time;

(k) The inventory control of THS is a specific system and the use in

nature of a data entry machine is better than use of the CRT.

The partially modified standard package can be used instead of

the tailormade package of THS inventory control. The modified package

provides all necessary infurmation either directly or indirectly.

The time consumed to the modified standard package is much less
than the time consumed to tailor make a package for THS inventory control.

For inventory control it is better for THS to select standard package
for their system.

For simple inventory control the standard package with or without

modification can be applied.

In order to computerize any system, the steps of program development

should be followed, then the becst alternative should be selected.




“ONSENSUS REACHED AT THE WORKHSHOD ON IMPROVED INDUSTRIAL MANAGEMENT

THROUGH COMPUTER SUPPORT

The workshop was arranged at the completion of the UNIDO Project
S/RAS/T8/202, a joint project by Asian Institute of Technology (AIT)
and the United Nations Industrial Development Organization (UNITO).
Thirty-seven participarts from 9 countries in Asia representing govern-
ments and industry were gathered for the five-day workshop at AIT.

The programme of the Workshop Is given in annex XI. Two of the
documentary contributions to the Workshop are reproduced ir annexes XII

and XIII.
The objectives of the workshop were:

(a) To promote the exchange of ideas and experience between the
users of small-scale computers;

(v) To evaluate the project undertaken by AIT/UNIDC;

(¢) To reach a consensus on the critical factors for the successful
use of small-scale computers in industrial management and to
establish recommendations for further work by the goverrments, by
IINTNO and bv loeal institutions in order to meet the needs

of the industry in the region.

The Workshop reached conclusions that the area must be analysed

with the following priorities in mind:

ITeer needs and requirements

Software, especially application oriented software

Computer vendors, their service and support

Hardware

The Workshop reached a consensus on the following needs for three

of these areas:

For users
Qualified training of the user

Qualified. versonnel
Active top management interest and involvement

Professional documentation from both computer vendor
and of in-house developed software

Qualified consulting service offered to user.
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or 50ftlware
Qualified training
Qualified consulting service and support

¥or computer vendors

Expertise available locally to hLandle vendor's products
Support from the wvendors

Training in the products and their use to be provided by the
vendors

Critical cenditions

From the above , several common Jenominators and overlapping needs

were found. By combining these commc: requirement areas the major
bottlenecks to the successful use of ~omputers in industrial management

in southeast Asia were found to be:

Lack of training
Lack of top management interest and involvement
Lack of available qualified consultants' service

Lack of professional documentation

Recommendations

Based upon the consensus reached on the four major problem areas,
the Workshop established the more detailed and specifice requirements for
each area and concluded in the following recommendations. For training,

the categories of personnel are in ovder of priority:

System analysts
Programmers
Operators

Oystem supervisors, on the operational level and EDP managers

and consultant instructors on the management and support level

The following plan for providing this training is recommended:

The system analyst should have a good theoretical background (B.Sc.)

and special courses of one year duration must be established at

national level to provide the required training.
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The system supervisor who 1s recruited from the experienced operators

must have 2 weeks of special training from the computer vendors.

vpp managers and consultants/instructors should be offered special in-

depth training through courses of 4-8 months duration on a regional

level.

It is strongly recommended that UNIDQ take an active part in esta-
btlishing such programmes. In order to give professional assistance and
support to the manufacturing industry in their effort to take computers
into use for managemeunt support, national Consultancy and Training Centres

should be ectablished.

It is recommended that UNIDC should play a key role in establishing
such centres in assisting the set up and providing the key experts to
get such centres off the ground. Such consultancy and training centres

could be established along the following iines:

The centres could be organized on a ration.l basis.
They should cover the "total" area of system analysis,
establishing user requirements, software development/customizing
systems coperation and training/installation. (Vertical integration of

expertise. )

They may be attached to or be part of established (governmental )

institutions experienced in software development, customizing

systems analysis.

It is recommended that UNIDO establish such a "Consultancy and
Training Centre" Jjointly with AIT, taking advantage of the work done
during the present project, the contacts established and the resources

and expertise of AIT in management, computers and software. .

AIT could be the focal point in the region, providing the facilities
on a regional level, and also serving as a back-up for the national :
"centres'.

Possible "partners" with UNIDO in the other ASEAN countries for

setting up Consultancy and Training Centres are:

Indonesia - The Surabaya Institute of Technology, and The

Management and Computer Application Education Centre

of the University of Indonesia, Jakarta.
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Malaysia - Malaysian Institute or Management

Singapore - National Productivity Board or Singapore Institute

of Manegement

Philippines — Technical Resource Centre

“he need for better documentation should be eased by specific
demands to the computer vendor to provide the needed documentation at
the time of purchase and information services about availatle application

software packages to the users should be provided from the Consultancy

and Training Centres.




Annex L

TRAINING AND EDUCATION IN COMPUTER APPLICATIONS

AT TUE ASIAN INSTITUTE OF TECHNOLOGY

AIT started to use the IBM 1620 computer at Chulalongkorn University in
Bangkok in 1965. In 1967 AIT rented an IBM 1130, the successor -

of 1£20, so that students could have more computer time for their

research, Ninety per cent of AIT students, use€ the computer in their course Work
assignments, special studies, and thesis work. Within six years after

the installation of the IBM 1130, the machine was running 2L hours a day,

seven days a week, with a turn-around time of five days. AIT solved this

problem by installing a CIC 3500 - a gift of the Governhent of the United

States of fmerica - in 1074,

Tt did not take a long time for AIT to fully load the CDC 3600 with its
expanding research works. 7o help meet its needs for better and more
modern computer technology, AIT founded the Regional Computer Centre
(RCC) in 1075. The ROC was established as the result of a unique, five
year partnership between an educational institution {(AIT), a non-profit
foundation (the AIT Foundation), a multi-national corporation (IBM
World Trade Americas/Far East Corporation (IBM A/FE)] and a govermment

agency (the United States Agency for Internation Development (USAID)).

The building of the RCC, which was provided hy USAID, initially housed an
IBM System/370 Model 1L5 running under YM/370. There were 23
terminals, a high speed printer, four magnetic tape drives, a card reader,
a card punch, a diskette reader/writer and 1260 million bytes of on-line

disk storage.

At the end of 1979 AIT nas renewed another five year partnership programme
with IBM A/FF. Farly 1081 the IBM System 370/145 has been upgraded
to IBM System 3031 Model 6.

Another high speed printer and 3¢ terminals were added to the system while
the disk storage was increased to 2,520 million bytes.
RCC also has an off-line Watanabe Plotter which was contributed

to AIT by the Government of Japan, a Tektronix 618 graphic terminal,

and an NEC 100/40 minicomputer donated by UNIDO.




ACC maintains a large and growing library of sortware including data
base and information retrieval systems, mathematical, statistical and
simulation packages, pl=anning aids and applications prackages covering many

important areas of computer usage.

PCAD training programmes

The main purpcose of the RCC is to give the computing

services to the students and faculty of AIT and to offer such

services to other governmental and international agencies. Knowing

that the lack of trained computer personnel is a major problem in this
regior, the RCC started its training programres called Programmes in
Computer Application Development (PCAD) in 1976. PCAD provides tailor-
made, practical instructions in tlc use of the computer as a tool for the

problem-solving process.
PCAD programmes are classified into three different programmes:

Programme A: Training to adapt the use of specific software packages

to develop applications that meet particular needs.

Programme B: Training to use advanced application development
technolgies to develop specific programmes for use when

trainees return to their agency.
Programme C: General training in the development of computer applications.

Programmes A and B can vary in length from several weeks to several
months, depending upon the application to be developed. Programme C is
of 15 weeks duration with 8-9 weeks of formal instruction and 6-7 weeks

practice.

The instruction whicn forms the core of Programme C is offered three times
each year, in early January, May and September in accordance with the
start of each of AIT's three academic terms. The content varies according
to the needs of the participants registered to the needs of the partici-

pants registered in a given term.

Participants in the PCAD come with different levels of computer competence,
from no background at all to several years of programming and analysis
experience, Table XVII gives sample schedules for instruction. The

topics shown would be appropriate for an experienced

computer user.
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In addition to the basic schedule of instruction, typical lectures of
interzst to the participants are organized during cach term. Thnese may
cover specific applications or specific software packages in more depth

than is otherwise available in the schedule.

Division of computer applications

As of December 1981, the PCAD has drawn about 200 participants from 13
countries. The immediate success of PCAD pushed AIT to consider the
needs of the region for a formal education in computer aprlications.
Recognizing the increasingly significant role that computers are playing
in Asia, AIT commenced a graduate programme in the field of computer
applications in January 1979. The - >w Division concentrates on
user-oriented educatiocon and on appl-.ed research, seeking practical ways
in which computers can be utilized most effectively in the Asian
environment. Research applications already chosen for analysis and design
of information systems, or for design and implementation of data bases,
or for simulation on small computer systems, demonstrate the interest

in Asian solutions to Asian problems (1, 2 and 3).

Curriculum
Students admitted to the Division of Computer Applications have different
backgrounds. Some are engineering praduates, some mathematicians, some
statisticians, some accountants, some social scientists, etc.
Applications are welcomed from all fields of study.

Although the emphasis of the instruction is on the appiications and not
in the design of a computer, several basic courses are required to lay down
strong foundation of computer technology for students. It 1s not
possible for anyone to apply a computer to an organization without knowledge
of computer suitability, capability and functions, etec. With this reasoning
and functions, etc. With this reasoning, the curriculum of DCA is
designed to have two parts. The required courses which

all students must take are:

(a) Appiied statistics. Basic probability concepts, useful distributions,

estimation theory, statistical tests, regression and correlation, analysis

ot variance, factorial experimentsy

(b) Numerical analysis. Errors, Taylor series, non-linear equations,

linear algebraic systems, interpolation and calculus, solution of differential




equations, computer implementation of basic algorithms, and

use of software packages;

(c) Software concepts. Overview of high level programming languages,

introduction to structured programming and stepwise refinement aporoach to
problem solving, PL/I programming basis, structured programming,

the flowchart theorem, topdown approach to programme design,
coding testing and documentation, prcgramme debugging, operating
system-job control and file organization, advanced file processing

and PL/I programming techniques;

(d) Information systems analysis and design. pata and information,

data processing problem statements, system flowcharts, components of an

organizations information system, steps involved in information system design,
data acquisition and classification methods, error detecting coding systems,
file organization techniques, file access methods, introduction to

database management systems, programming language: COBOL &

(e) Mathematical foundation of computing. Mathematical logic,

set theorv, representation of discrete structures, relations, ordering,

functions, natural numbers and recursion, algebraic structures, graph theory,

representation, introduction to computability theory;

(f) Discrete and continudus system. Modelling techniques and computer

simulation, continuous systems, CSMP and DYNAMO, discrete systems, GPSS,

optimizacion.

The second pa t of the curriculum includes those courses which are

cz2lective pased on the student background and future planning. These

are:

(a) Software engineering. Software project management, life cycle,

specification, design, documentation, maintenance and control. Operating
systems, batch processing, time sharing, multiprocessing and interactive

processing. Performance and comparative study;

(b) Data structures. Linear Data Structures, arrays, stocks, queues,

sequential and linked storage allocation, storage and manijulation of trees,

heaps, binary search trees, balanced trees, AVL “rees, B-trees, VGAM. treer,

tables, strings, sorting and searching .




(¢) Programming lansuages. High level languages, variables and

7

declarations, data structures, expressions and assignments, sequencing

and econtrol, input-output, subroutines and procedures, commonly used

languages like COBOL, FORTRAN, PL/I, APL, PASCAL, BASIC, RPG, etc.;

(d) Data management and data base. Data base management,

data base concepts and architecture, datse models and sub-languages,

relational, hierarchial and network data bases, distrivited data bases,
security and integrity, data base design;

(e) Information storage and retrieval. Characteristics of non-numeric

=

data, standard methods for information retrieval, interactive query

svstems, bibliographic anvlications, stcrage and retrieval design study:

(f) Comprter organizations and architecture. Computer system

organization, Assembly language, storage hierarchies,
virtual machine environment, multi-programming and multi-processing,

teleprccessiny, computer networks, micro-processors;

() Computer centre orerations. Functions of a computer centre,

computer operations, systems engineering and programming. performance
measurement, accounting systems, documentation, personnel management

and training, orgamization:

(h) Social implications of computer techmology. Use of computers

ya Asia and Western countries, the computing industry in Asia and government
policy, computer impact on employment and privacy, impact on education,
protection of software, people oriented computer techmology, philosophical

aspects, fiture developments;

(i) Advanced applied statistics. Multivariate distributions,

preliminary data analysis, principal component and factor analysis,

multivariate analysis or variance, multidimensional scaling and cluster analysis;

()) Stochastic processes. probahility and conditional probability,

moments and characteristic functions, Bermoulli and Poisson processes,

Markov chains, time series analysis, modelling and forecasting




In addition to the courses offered by the Division, students may take

courses offered by other divisions too. Some of these courses are,

Introduction to Operations Research, Introduction to Systems Fngirieering,
Instrumentation and Measurement Techniaues, Introduction to System

Dynamics and Management Concents and Methods.

Research

Research activities undertaken in the Division are in the form of
special studies, master's thesis, doctoral dissertations, and contract

resesrch, Current research areas include:

Development of DBMS for small computers

Design and implementation of MIS public utility and government orga-
nicaticns {Pruviincial Water Works Authority in Thailand, Bureau of
Mines and Geosciences in the Philippines, for example)

Text Processing for Thai Language

Water Resources Decision Support System

Development of mathematical and statistical software

Computer simulation

Computer applications in universities

Computer graphics

Microprocessor and microcomputer applications

Computer analysis of remotely sensed data

Continuing education

The RCC and DCA are the pioneers in offering the continuing education
to the computer staff in the region. Each year about five seminars,

short courses, and conferences on various computer technology topics

are organized to take place in the campus. These programmes not

only keep the practitioners informed of new development but

also give them opportunities to meet and exchange ideas in impro-

ving the usage of computers in their organizations.




Frequent seminars are:

Information System Analysis and Design
Managing Computer Centres
Data Base Management

Software Engineering

Other seminars are:

Foundation for Data Base Security and Integrity (January 1982) -
Mathematical Software (August 1981)

Computer Graphics (To be scheduled)
Data Base Design and Implementation (To be scheduled)

Alumni

To date (January 1982) the DCA has oroduced only two graduating

classes. There are altogether 48 masters as shown below.

Table 17. Sample instructional schedules
programmes in computer apnlication development

Topic/Subject Days of Imnstruction
Scheduleéj ScheduleQ/
Computer concepts 5
Introduction to computing and
computers
RCC facilities orientation 3
Data collection and preparation 2 2

Data recording devices and media

Programming language, chosen from 15 15
APL, COBOL, FORTRAN, and PL/I

Software engineering for application 10 10
Top-down analysis and design of
applications programmes, structured
programming, testing, maintenance, and
documentation

Project management 5
Techniques for managing application
development

System design 3




Data organization 2
Files and file organization

Data bases

Data models and data base management S 5
Batch and interactive programming 2
Systenm languages 5

Batch and interactive
Computer centre management p)

a/ Schedule A is appropriate for computer users with relatively
little experience with modern computing machinery and programming.

E/ Schedule B is appropriate for more experienced programmers and
users.

Graduates of DCA

Graduates
Countries 1980 1981
or areas
Bangladesh 2 1
India 2 2
Indonesia - 2
Iran (Islamic Republic of) 1 -
Malaysia 3 1
Nepal 1 -
Pakistan - 2
Philippines 2 3
Sri Lanka 2 3
Thailand 9 8
Other asie 2 2
Total 2k 24
References
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Annex 1T

ORIENTATION SEMINAR ON COMPUTER SUPPORTED INDUSTRIAL MANAGEMENT

FIRST DAY

SECOND DAY

Morning .
INFORMATION AND MANAGEMENT

- Information as a Product -
-~ Basic Management Functicns

- Role of Information for pDecision Making

TRENDS IN COMPUTING

Past, Present and Future of

- Hardware Technology
- Software Technology
- Computer Applications

Afternoon

MANAGEMENT INFORMATION SYSTEMS (MIS)

- Every Organization has Information Systems
- Concept of MIS
- Approaches to MIS Development

DATA PROCESSING CONSIDERATION

- Flements and Techniques of DP
- Data Structures and Relations
-~ Data Base Systems

Morning

APPROACHES TO COMPUTERIZATION

- General Systems Design

= Over view of Available Software Packages -
for Production Control

~ Hardware and Software Selection

EDP ORGANIZATION AND STAFFING

~ Organization Structure
~ Personnel Management

Afternoon
PHASE -IN

-~ Selection and Sequence of Functions to be Automated
-~ Scheduled for Phase-in of Computer Support
- Parallel Operations




SECOND DAY

THIRD DAY

FOURTH DAY

FIFTH DAY

!
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Afternoon (cont.)

EMERGENCY PLAKNNIRG

- Restart Operations
- Manual Back-up Operations

Mornin

CASE STUDY I

- Selected Management Operation,
e.g.Material Management in an electronic
manufacturing company

- Emergency Jperations During Computer Failures;
Audits and Traces

Afternoon

DEMONSTRATION
on Minicomputer

Morning
CASE STUDY II

- FExample of Information Retrieval

Afternoon
DEMONSTRATION

on Minicomputer
General Discussion Session

FIELD TRIP




LIST OF SELECTED COMPANIES

Indonesia (8 comvanies)

Adiguna Shipyard Pt,
Ancol Baru, Tg. Priok,
Jakarta, -

Allbest Pt,

J1. -Rawabali,
11/9 Pulo Gadung,
Jakarta,

Brantas Project,
J1. Surabaya 2A, Malang, Jawa Timur,

National Institute for Instrumentation Lipi,
J1. Sangkuriang, Bandung,

Pembangunan Jaya Pt, :
Gedung Jaya, J1. M.H. Thamrin,
Jakarta Pusat,

State Electricity Corporation,
Electric Power Research Centre,
P.O. Box 1, KBYT,

Jakarta Selaton,

Tira Fashion Pt,
Jl. Sunter II, Jakarta, Utara,
P.0O. Box 4268 JKT, Jakarta,

Yala Persada Angkasa Pt,

Room 209, 2nd Floor Barito Plaza,
J1. Melawai Raya 93,

Kebayoranr Baru, Jakarta,
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Malaysia (11 companies )

Bata (Malaysia) Bhd,”
Kapar Road,
P.0. 38 Kelang, Selangor,

Beecham Products (Far East) Sdn. Bhd.,
P.C. Box 15,
Petaling Jaya, Selangor,

Dragon & Phoenix Bhd.,
166A Rifle Range Road, Penang,

Dunlog Malaysian Industries Bhd.,
4 Jalan Tandang,

P.0. Box 66, Petaling,

Jala, Selangor,

Eastern Plantation Agency (Johore) Sdn. Bhd.,
Ulu Tiram Tiram Estate,
.Ulu Tiram, Jehore Babru,

Hume Industires {Malaysia) Bhd.,
Jalan 219, off Federal Highway,
P.0O. Box 21, Petaling Jaya, Selangor,

Jabatan Kerju Raya,
Ibu Pejabat Persekutuan, JKR,
Jalan Tun Ismail, Kuala Lumpur,

Johnson Shoes Bhd.,

18th Floor Kompleks Kewangan,
Jalan Raja Chulan,

Kuala Lumpur, Selangor,

"Jurukur Perunding Services Sdn. Bhd.,
6.11, 6th Floor, Wisma Central,
Jlan. Ampang, Juala Lumpur,

Malaysian Rubber Development Corporation,
Jalan Kerja Air Lama,
Ulu Kelang, Selangor,

Malaysian Rubber Exchange and Licensing Board,
6th/7th Floors, Bangunan Hong Leong,
P.0. Box 531, Kuala Lumpur,




- 18 -

Philippines (17 companies)

AHS Philippines Inc.,
1 Pioneer Street, Mandaluyong,
Rizal, Manila.

Alfa Integrated Textile Hilléhlnc.,
S5th Floor, SL Building,
Roxas Boulevard, Ermita, Manila,

Allied Thread Co., Inc.,
Maybunga, Pasig, Metro Manila,

Alhambra Industries Inc.,
31 Tayuman Street,
Tondo, Manila,

Benguet Consolidated Inc.,
Pasong Tamo Ext,
Makati, Metro Manila,

Border Machinery and Heavy Equipment Co., Inc
Makati, Metro Manila,

Bureau of Coast and Geodetic Survey,
421 Baracca Street, San Nicolars, Manila,

BATELCO, Bataan,

Bayer Philippines Inc.,

3rd Floor Equitable Bank Building,

Ortigas Avenue, Corner Roosevelt Greenhills,
San Juan, Metro Manila,

Izuparts Center,
Rizal Avenue Ext,
Calcocan City, ' .

Jackbilt Concrete Blcoek Co., Inc.,
‘Calle Industria, Quezca City,
Metro Manila,

Permaline Container Corporation,
111 E. Rodriquez Sr. Boulevard,
Quezon City,




Phil Coconut Producers Federationm,
Lorenzo Building, Quezon City,

Squibb E.R. & Sons Philippines Corpg.,
Pasong Tamo, Makati, Metro Manila,

Steniel Manufacturing Corporation,
‘KM, 22, Ortigas Avenue Extension,
. Cainta, Rizal, :

Stresstek Post-Tensioning Phils Inc.,
Zeta Building, Salcedo Street,
legaspi Village, Makati, Metro Manila,

Atlas Consolidated Mining & Development Corporation,
Bo. Das, Toledo City, Cebu,

Singapore (3 companies)

ACE (Singapore) Pte Ltd.,
82B Block 4 Boon Keng Road,

ACMA Electrical Industries Ltd.,
No. 9, Gul Circle, Jurong Town,

Cameron Iron Works Pte Ltd.,
2 Gul Circle,
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Annex TV

QUESTTONNATRE
USE OF SMALL-SCALE COMPUTERZ IN TNDUSTRTAL MANAGFMFNT

Project: UNIDO-US/RAS/78/202

UNIDO and Asjian Institute of Technology are jointly
making a state of the art survey of the use of small-scale
computers (micro-mini-midi computers) in industrial
management in the ASEAN region.

We would appreciate if you would be kind enough to
answer as many of the questions 1in this questionnaire as
possible, and return the questionnaire to:

Mr. Per Hovde,

Regional Computer Center,
Asian Institute of Technology,
P.O. Box 2754,

Bangkok, THATLAND.

1. GENERAL INFORMATION ABOUT YOUR COMPANY

Name of company:

Address (in full):

Telephone:

Company's type of business:

Name of contact person:

Number of employees in total:

Number of employees in staff function:
‘Number of employees in line function:
Number of employees in computer operations:
Company sales (turn over) in US$:

In 1979 US$ ..¢..c.vee... In 1980 USS ..... ceeane

R T
L . [ ] 1]
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2. SMALL-SCALE COMPUTER AND SOFTWARE

2.1 Type(s) of small-scale computer(s) in your company:

2 Name of supplier/vendor:
Time of computer installation:

2.
2.3
2.4 Computer configuration:
2.5

Do you have a maintenance contract




3.1
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on Hardware?:
on Software?:

3. PRESENT USE OF SMALL-SCALE COMPUTER IN YOUR COMPANY IS IN:

(Please mark as reievant.) -

Administrative Data Processing (ADPY

- Accounting - Budgetting ~ Personnel
- Payroll - Accounts Receivable - Accounts Payable
- Gther (specity) .

" Material and Production Systems (MPS)

- Sales Order - Requirements Planning
.- Master Production Plan -- -.
— Purchasing — Inventory -~ Other (specify)

" Computer Aided Design (CAD)

Design/Analysis — Simulation
Generation of production specifications
Generation of production drawings
‘Other (specify)

- Process Planning -~ Operations Planning
- Automated Production ~ Other (specify)

. ~APPLICATION SOFTWARE

(ES

.4.1 The user-(application) software specified under para 2.

- standard packages available from the. computer supplier

above are:

- standard packages available from a software house .............

- specially developeda taylor-made packages by ........

s ¢ 80 00 v s 0

- other (specify)

4.2 In what computer language are the application packagé(s)
written?

-~ Assembly - COBOL — BASIC ~ FORTRAN - Other (specify)
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5. PERFORMANCE

5.1 Have the implementation of the computer system been
successful?

©

5.2 Is the hardware {the computer) operating satisfactorily?
5.3 Is the application software operating satisf#ctorily?

5.4 Which of your applications of the computer is the best
investment?

5.5 Are you planning to increase the use of computer systems in
your company in 1981-19827

5.6 In what area of your business/activities will you then take
- the computer into use?

6. PROBLEM ARFAS

List down the typc of problems and shortcomings that you bave
encountered so far in using computers in your company.
(examples of problems; lack of vendor support, insufficient
documentation, etc.)

THANK YOU
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COMPANY ‘ COMPANY
CODE NAME OF COMPANY oAl | sTaFF | LiNE ocz?gf:rTIEoRN SALES
ASSUMED 1979 1980
_ Atlantic Co., Ltd.
T-1 {Manufacturer] ’ _300 2
Tanin Industrial Co., Ltd.
T.. ’ .
2 [Manufacturer] 1,600 4 $25m $30m
- Lever Brothers (Thailand
T=3 Ltd. [Manufacturer) 1,400 300 250 6 .$65m $81m
_ Laemthong Corporation Ltd. e
-4 [Manufacturer]) 770 69 701 S $55m $78.5m
American Standard Sani-
T=5 taryware (Thailand) Ltd. 400 115 285 7 $5./m $7.2m
. [Manufacturer]
T-6 Thai Hino Motors Sales Ltd. 750 7 470 7
[Sales and Services] ' (about) (about)
- Warner-Lambert (Thailand)
T-7 Ltd. [Manufacturing] 249 133 106 3
Fedders (Thailand) Ltd.
T-8 [Manufacturer) 700 5 $12m $16m
_ Bata (Ma.aysia) Berhad ‘
M-l [Manufacturing] 2,0?3 147 1,946 7 $31.7m $36.5m
Malaysian Rubber Develoup-
M-2 ment Corporation 2,000 300 1,700 10 $120m $100m
[Rubber Proceasing] :
M-3 Johnson Shoe Berhad 200 18 180 2 $4.9m $5.9m
A[Hﬁanac;urer] \ :
M4 Beecham Products (Far East) 100 53 244 3 $25m  $30m

Sdn. Bhd; [Manufacturing)

9o}
(9]

e S——



COMPANY

COMPANY

CODE NAME OF COMPANY Egﬁggng STAFF LINE é%ggK??g; SALES
ASSUMED [ 1979 1980

Public Works Department

N-5 (Government Department) 11
[Engineering Design and
Construction]
Hume Industries (M) Berhad

M-6 [Manufacturing] 1,200 6 $29m $37m
Tira Fashion Pt.

I-1 [Manufacturing] 830 3
State Electricity Cor-

1-2 poration, Electric Power 286 28 27 15
Research Centre
[Electri¢ Power Research]
Pt. Pembangunan Jaya .

I-3 [Contacting, Real Estate 850 670 180 8 $28m $42m
Construction] .

s " Brantas Project

I-4 [Government] 5,570 19 17 16
A.C.E. (Singapore) Pte.

s-1 Ltd. [Air Conditioning 3 $1.5m $2.7m
Contracting and Sales]

S-2 ACMA Electrical Industries 120 895 4 $33m $35m

Ltd. {Manulacturing]

1,015




COMPANY

. COMPANY
CODE NAME OF COMPANY TOTAL STAFF | LINE COMPUTER SALES
ASSUMED EMPLOYEE OPERATION | 14979 1980
Shmpoetna Holding S.E.A. x
s-3 (PTE) Ltd. 2,000 50 1,500 13
(fnvebtment Holding]
- Sanyo Electronics(s) Pte. .
8.4 Ltd, ([Manufacturing] 2,255 1,815 440 15
E.R. Squibdb & Sons _
P-1 Philippines Corporation 269 30 239 4 $8.061m $9.12m
[Manufacturing)
_ Benguet Corporation 3
P-2 [Mining) 10,147 747 9,400 20 $29.64m
_ Alhambra Industries Inc. ;
B3 [Manufacturing] 7?? 15 10 ?10
_ Bormadheco, Inc. [Rent, s
P-4 RECOhditio1ing, Overhaul) 280 3
Pérﬁaliﬂe Container p
P-3 Cbrpotation [Manufacturing] 559? 23 5?? 2 $5.7m $6.9m
_ Skeniel Manufacturing ~ ’ = 5
P ﬁ Corporation [Manufacturing) 600 200 400 4 $18m $20m
' Johnson & Johnson
P=7 (Philippines) Incorporated 1,100
{Manufacturing]
American Hospital Supply/
_ Philippines Inc. 1 _
P-8 [Manufacturing, Health 500-600 13
Pro;uctdI S o ;
Izupdftﬁ Center Inc. [Auto- ? B ‘
P-9 zotivé Spare Parts (Import, s 31 4 27 3 $1.269m $0.9m
Wholésale, Retailer))
> . :l~ '.;
Atlas Consolidated Mining b
P-10 & Devblopment Corporation "1%,000 1,400 9,600

[Mining)
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' TYPE OF NAME OF DATE OF MAINTENANCF
COMPANY COMPUTER SUPPLIER COMPUTER o o harde Soft-
INSTALLATION are ware
T-1 IBM/System3 IBM 1974 CPU, MFCU PRT, Y N
PUNCH CARD
T-2 NCR 1-8250 Messrs Kian 1980 128K Bytes Mos, Y Y
Gwan Thailand Co, 9,8 MB (4.9 MB
Ltd, fixed § 4.9 MB
removable)
T-3 IBM System 3 IBM Thailand Co. January 1979 32 KB Y N
. (Digital, Disk Ltd.
operating System)
T-4 WANG 2200VS Kriangpat Co.,Ltd. 1979 128 KE, Disk 10 MB Y Y
T-5 IBM System 34 IBM October 1980 | 96 KB, 27.1 MB Y N
T-6 NEC System 100 | Datamat Co., Ltd. 1978 - Y N
[
T-7 IBM System 34 IBM Thailand Co., 1980 96K, Disk 63.9 MB Y. N
T-8 IBM System 34 IBM June 1980 128 K,memory 64 MB Y Y
Fixed Disk
M-1 IBM System 3 IBM 1876 CPU (96K) Y N
Model 12 PRT, Data Sta.
‘ DASD, Printer keyboard

JHVATEVH JUNV SHEWNAWOD ATYOUS—IIVHS
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. DATE QF MATNTENANCE
TYPES OF NAME OF COMPUTER
COMPANY . . COMPUTER CQUTRALT
oM ; : iy : Y ‘A= ISR
COMPUTER SUPPLIER INSTALLATION CONFIGURATION Sg;g wgﬁé
b )
M-2 NCR 8200 NCR (Malaysia) ' 1976 CPU (80K), Printer Y N
Son. BHP Disk Drive (5 MB)
7 .
M-3 Data Point 1500 Oriental Datafi? January 1981 36 K memory - Y Y
Systems (M) Son.PHD
. M-4 IBM System 34 I8M January 1979 1<8 X, Disk (fixed) Y N
64 MB, Line Printer
one console, 4 VDU
M-5 NOVA ﬂéb Data Central March 1977 176 KB memory Y N
- Disk pack drive
SR 96 MB, 10 VDU Printer
M-6 IBM System 34 IBM November 1978 | 64 KB memory. Y Y
64 MB Disk
I-1 Nang PCS II Wang October 1978 3# KB Y N
1-2 H.P. 9845A Berca Indonesia PT 1978 G ' N N
1-3 Wang 2200 P.T. Metro data 1979 Y N
Indonesia
I-4 Wang 2200 P.T. Metro data 1975 Y N

Indonesia

—LB_



DATE OF MATNTENANCE
oy | T qweor | G | e, R
, INSTALLATION ak ward
S-1 Datapoint 5500 Oriental data October 1977 5500 CPU, 3 VDU Y N
Systems (Singapore)
S-2 Datapoint 2200 Oriental Data 1976 16 X, CpU, 2 VDU Y N
System
$-3 Texas Instrument | Texas Instrument 1977 N N
'S-4 NEC System 100-F | NEC April 1977 Y N
P-1 IBM System 34 IBM Philippines Septemb~r 1980 | 64K memory, 3 VDU Y N
p-2 ICL 2903/35 FLORO November 1973 Y N
ICL 2903/40 - Enterprice Inc.
pP-3 IBM System 34 IBM Philippines December 1980 Y Y
P-4 Basic-Four 200 MAI, Philippines March 1978 32 K (CPU) Fixed Y N
. Inc. .
10 MB, 1 VDU
P-5 Wang Wang January. 1978 8 K (CPU) Y N
P-6 DEC PDP 11/44 Decision System November 1979 256 K memory, 10 MB Y Y
Corporation Disk drive, 5 CRT
Terminal
P-7 IBM System 34 IBM 1972 256 K memory, 256 MB| Y Y
Disk, 5 online terminal




CONPANY TYPES OF NAME OF BS;IEU%R COMPUTER .ngNggggggE
COMPUTER . SUPPLIER INSTALLATION CONFIGURATION B&FS,‘ ool
P-8 Basic/Four System | MAI/Philippines “August 1979 96 KB memoxy, 35 MB Y N
610 Inc, o disk pack drive, 7 VDU
. : !
p-9 ICL System 10 International -, April 1979 2 disk drive, Processoy Y N
Computers Ltd. Line Printer
P-10 NOVA 3/D Dataprep, Philip- December 1977 |160 KB memory, 192 MB Y N
pines, ' disk, 2 tape drive
' 2 CRT
| Y = Yes
N = No
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USER SOFTWARE SUPPLY

LANGUAGE

*

COMPANY sPACS® SPAFSHil ST™ " O'THERS ASSEMBLY COBOL RPG-11 BASIC FORTRAN
T-1 X (118M) X ces
T-2 X X . X ces cee N
T-3 No Reply . X . ees ces

. T-4 X X oas . X . X .o
T-S cee Developed by . o X . .
company's EDP
personnel
T-6 No Reply X cen . o
T-7 ces X Developed X el
locally
T-8 X(IBM) Developed X X
locally
M-1 . |Bata Limited . X X .o o
Toronto
Canada
M-2 . . Locally . X ‘e . con
Developed
M-3 0.D.5. (M) X
SDN BHD
M-4 X . ... | Locally X
Developed
M-5 X X . X
M-6 Locally X . ce

Developed

JYVMLJI0S NCILVOITddV
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‘USER SOFTWARE SUPPLY LANGUAGE
COMPANY | SPACES" | SPAFSH' sT™ OTHERS ASSEMBLY { CO:OL | RPG-II | BASIC |FORTRAN
S I-1 . Locally X
Ceveloped
1.2 Locally X
‘ Developed
1-3 . (SP1) Locally X X
. . Developed "
1-4 No ‘reply X X
s-1 ) Locally DATA  SHARE )
R Developed o
s-2 X 0.D.S. X
S-3 X . Locally PASCAL
’ Developed ”
S-4 Locally . X
- Developed
P-1 X X X
pP-2 . Locally X X
Developed '
P-3 X X X X X
¥ g

N0
-



X = In use
.. = Not in use

USER SOFTWARE SUPPLY LANGUAGE
COMPANY SPACES* SPAFSH* STM* OTHERS ASSEMBLY COBOL RPG-11 BASIC FORTRAN
P-4 No response oo te coe X se
P-5 cos s . e Loea]_ly v oo vee .
Develcped
P-6 . e +e Locally cee »ae X X
Developed
P-7 X X cee Locally sen v X e ’
Developed
P-8 e RN e Locally ces oo cas X ‘e
Developed .
P-9 X . e X N X e N .. oo
P-10 sen cee ce e Loca]ly X cee e X X
Developed '
SPACS -~ Standard packages available from the computer supplier.
SPAFSIl - Standard packages available from a software house.
STM - Specially developed tailor-made packages.

_26_
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Annex VITI
PRESENT USE OF SMALL-CCALE COMPUTER

Administrative data processing

, A/C A/C
[COMPANY | A/C | BUDGET } PERSONNEL | PAYROLL | opoprvg | pavABLE OTHERS
T-1 * . e * * * .e-
T-2
T=3 e e PR see * .. Sales Analysis
T-4 * . .o * * . e
. Sales Invoice,
-5 " e * * * Tt Sales Analysis
T-6 .o . ce * * .. ces
Order entry and
T=-7 . . cen . . . Billing
General Ledgers,
- . T-8 * -* x - *— * * - Sales report,
Sales Analysis
M-1 * cee * * e ces .
M-2 * * - * * * .o
M-3 * * cee ces * * Invoicing
M-4 .. oes % * * * Sgles Analyfis ,
farketing iInfor.
M-6 * * & *x - * * ces
I-1 .o - e .. .. aee
I-2 ces .. * * . . .
I-3 * . * .o .. .o
-1-4 coe oo * * ces . .o
S-1 * veo . * * * cas
§-2 ‘e - . % * ces -
§-3 * . .e * * * .o
S-4 . .o .e * * .o e
Billing,
._P—l % o ves ‘e * .e Tmvoicing
P-2 * * * ces * * e
P-3 * .. * * * General Ledger
P-4 - .o .o
P-5 * o % . .. Invoicing
General Ledger,
.P-6 * . .. IS S W * * Fixed assets,
Sales Analysis
p-7 * .o cee * * * “os
P-8 % * . cos * * oo
P-9 . . . s * e oo
P-10 . o e .o . .
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Material and production systems

COMPANY

SALES
ORDER

REQUIRED
PLANNING

MASTER
PRODUCTION
PLAN

INVENTORY

OTHTERS

T-1 * e eee oo * .
T-2 * * * * % .
T-3 .ae . .e ces * .
T-4 * . . ces * .o
T-5 * cee .o ces *
T-6 .o .e .o cee * .
T-7 “ee .o e .o ces ces
Costing,
T-8 * vae . x * Bill of

M~-1

M-2 SN .o . vew *

M-3 ere . .o coa %

M-4 cee - .o cae * .
M-6 * ese eoe * .

L 1-1 * e . e * .
1-2 K cen .. cee .ee .
1-3 cee . . - ces .
1-4 ... e . - * .
S-1 * . cea cee % .
§-2 cee o cae e .o
s$-3 .o e .o cee * .o
S-4 cos .o . - % .o
P-1 * * . . ee *

P-2 “oe . . co e *

P-3 * * .o * * .
P4 . * .
P-5 * . .o - .ee ces
P-$ cen . . x ces
P-7 * ces cee .o % .
pP-8 F «1s coe P % .
P-9 * . * " oo
P-10 vee * . cen % .

MaterialJ

* = In use
... ® Not in use
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- APP '
compANy | IMPLEMENTATION | [ARDWARE LISATION | WHAT APPLICATION TLAN
- SUCCESSFUL OPERATION SOFTWARE BEST INVESTMENT INCREASE WHAT AREA
. SATISFACTORY | SATISFACTORY TN 1981-82
-1 Y Y Y Accounting, NO
Inventory
NO NO N
T-2 (only 9 (slow (slowo Production Planning Y Production Planning
montha) operation) operation) Inventory Control Inventory Control
T-3 Y ¥ Y Account Receivable Y Product Costing
Sales Analysis Inventories
NO A/C, Inventory
= Payroll, Billing & Production
T-4 »
Y Frequent ¥ Sales Analysisg Y Control, Feed
Failure
Formulation
, Work in Process &
T=-5 Y ' Y Y Finished Good Y. Accounting
Production
T-6 Y Y Y Inventory Y Accounting
=7 Y Y ¥ Inventory Control & Personnel
’ Requirement Planning Department
NO ! Master Production
_ | (Overloading, And Material
-8 d not fast Y. MAPICS Y Requirement
enonugh) i Planning
' Purchasing
M-1 X Y Y Retail System Y . Inventory
' ! CO?ttOI
M-2 Y Y Y Budgeting, Accéunting NO '
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company | IMPLEMENTATION }é?’REgAw};?gN '”gggmg" WHAT APPLICAYION mgtﬁsr WHAT AREA
SUCCESSFUL BEST INVESTMENT .
SATISFACTORY SATISFACTORY IN 1981-82
Still on -
M-3 Y Y parallel run o ) '
M-4 Y Y Y A/C Receivable Y Factory System
_ ) Project Control &
H-5 Y ¥ ¥ : 1 Contract Admin,
. Sales, A/C receiv-
M=6 Y Y Y 82122132:1‘:/0 Y able, Inventory
Planning
1-1 Y Y Y Fonished Goods Y Production Load
1-2 Y Fair Y Technical Use Y Information System
MIS/Contract
I-3 NO Y Y Y Control Sysatem
Accounting Sy-~tem
I-4 Y Y Y P;:;::?;I and Y Budgesting
s=-1 Y NO Inventory NO
§-2 Y Fair Y All Manufacturing Sys.
s-3 Y Y Y ADP All Areas of Bus,
S-4 Y Y Y P;z:gitiggd Y Production Control
Raw Material Inven-
P-1 Y Y Y All applications Y tory, Requirement
are equally good Planning
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HARDWARE APPLICATION ! PLAN ,
company | TMPLEMENTATION|  opmparron SOFTWARE A ATTLICATION | INCREASE | WHAT AREA
SATISFACTORY SATISFACTORY : IN 1981-52
_ . Engg., Accounting
P-2 Y Y Y Inventory Control Y and Administrative
_ ; General Ledger, Manufacturing
P-3 ¥ Y ?3 A/C Receivable Y Processing
P-4 Y Y Y : Inventory Control Y A/C Payable, Pay-
& A/C Re eivable roll, Age Analysis
< ‘ As much 4s possible
P-3 Y Y ¥ Payroll ¥ A/C & Ptoduction
g . . Inventory and
P-6 Y Y Y Account ing Y Production
Inventory, A/C Foreéalting; Re-
pP-7 C Y 1 Y Y Piiyable, A/C v quiremenz & Pro-
' Receivable duction Plhnning
. on Line Sales Production Planning,
p-8d Y Y Y Order Entry, Y Petsonnel Recerde,
A/C Receivable Paytoll
: . - : A/C Payable, Pay-
P-9 Y Y Y Inventory Y roll, General
; Ledger
Ao Inventory Preventive Mairi-
P-10 Y Y Y Control Y tenance

Y = Yes

]

|
|



Annex X

PROBLFM AREAS _

COMPANY PROBLEM
T-1 ) No response .
T-2 Data are collected uncompletely and

in difficulty
T-3 None

T-4 Lack of vendor support in both hardware
ard software

Recruitment of qualified personnel
Training takes very long

Lack of documentation from vendor and
they are not easy to read

Managing staff retention
Few software packages can be used with
real applications creating long period
of system development
T-5 Personnel probiem
Source data came late

Vendor price increases

Underestimat‘on of size and training of

projects
T-6 Memory size of computer too small
*-7 None .
T-8 Lack of technical support in MAPICS

application from IBM

. Limited resources (hardware § software)
in that littel choice available locally
other than IBM




1-1

I-3

=99 =

PROBLEM

Limited understanding, particularly in
manufacturing application, by end uses
as to réquired disciplines necessary
and potential benefits available.

Insufficient documentation

Lack of key personnel involvement in
systems study and design -

" Lack of Telecommumication facilities

Lack of Documentation

Lack of Good personnel

Fluctuation of Electricity

Insufficient disk space

Insufficient vendor software support
Diffiéulty in Recruiting and retaining
suitable staff for systems and programm-
ing work at the computer centre.

Lack of Documentation in most system
Application system being developed long
time ago need to review most system vo
follow the current trend of infowmation

processing.

Lack of vendor support in application
system software.

Nc resvnonse
Very poor maintenance from the vendor
Lack of management support

Problem of human factor - attitute,
discipline

Lack of documentation
Lack of project plan

Lack of communication between user and
project team




—
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COMPANY PROBLEM

Lack of experience.

1-4 Lack of vendor support on software
Upgrade hardware & software operating .
crew

S-1 Lack of vendor support in upgrading -
software

Poor hardware maintenance by vendor
5-2 Lack of user support
Insufficient documentation
Lack of hardware~(?) support
S-3 _ Lack of computer personnel

S-4 Insufficient man-power to follow-up
documentation upgrading documents.

P-1 Insufficient vendor support on applica-
tion packages. In some cases, the vendors
themselves are not so familiar with the

packages
pP-2 Lack of vendor software support.
P-3 : ' Insufficient documentation
P-4 Need to upgrade system for most file

space 10 MB to 14 MB.
P-5 Limited memory

Lack of regular vendc- support in terms
of advanced computer education

Insufficient documentation
Limited diskette capacity

P-6 Lack of trained and experienced program-
mers

Lack of technical expertise on the system,
both hardware and software




COMPANY

P-8

“P-9

P-10
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PROBLEM
Insufficient documentation

High mgbility of co-putér personnel

Power interruption

Packaged programs not completely suited
to our needs

Lack of vendor support

Lack of competent EDP staff
Lack of vendor support
Insufficient docusentation

Insufficient storage capacity
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Annex X1

PROGRAMME OF UNIDO/AIT WORKSHOP ON IMPROVFD IRDUSTRTAL
MANAGEMENT THROUGH COMPUTER SiUPPORT

TIME : February 1 - 5 1982

PLACE: Asian Institute of Technology, Bangkokx, Thailand

Mondry 1 February:

Opening Ceramony:

Welcome ALT Reoresentative
fhe UNIDO/AIT Project Projectv Leader
Introduction to Seminar Project Leader

#indings from UNIDO/AIT Project:

State of the art in the Use of Small-Scale Project Team Membar
Computers in Ind'strial Management in

Southeast Asia. Findings from project

survey

Experience from Consuliing Service Project Tean Member
offered to indusiry in Southeast Asia

Pilot Project at AIT. The use of a

Snall-Scale Computer for Industrial

Management

Tuesday 2 Pebruary:

USER EXPERIENCE:

How tc get started on M.I.S. 1-2 Speakers from .
Industry
Back up procedures and systems 1-2 Speakers from
Industry
Hov to expand the M.I.S. within your 1-2 _peakers from ’
cowpany Irdustry

PANEL DISCUSSION I1:

On user experience
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Wednesday, 3 February 1982:

COMPUTER COMPANIES/VENDORS:

Representatives fram 3-5 companies

on computers and M.I.S. presently available to
. industry in southeast Asia

what can the computer companies and vendors
offer the industry in southeast Asia in the
future
Thursday, 4 February 1982:
PANEL DISCUSSION II:

Representatives fram industry and frou ccmputer
companies on success factors for improved M.I.S.
in industry

ASTAN INSTITUTE OF TECHNOLOGY AND INIMUSTRIAL
MANAGEMENT THROUGH SMALL-SCALE COMPUTER SUPPORT:

A.I.T. post graduate studies in industrial AIT Representative
Management and Computer Applications

A.I.T. training/services set up especially AIT Representative
to meet iandustries need

Friday, 5 February 1982%

PAREL DISCUSSION III:
Repr.sentetives from Industry, AIT, UNIDO

On evaluation of the UNIDO/AIT project and
ideas for future work to improve the
industrial management in southeast Asia
through the support of small-scale computers.

‘ INDUSTRIAL MANAGEMENT AND SMALL-SCALE COMPUTERS:

G1est Speaker

CLOSE
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Annex XI1

SEVEN HINTS FOR EFFECTIVE USE OF SMALL BUSINESS COMPUTER

by

S. PURUMI
Nippon Electric Co. Ltd.
Prevared for the I'NI"0/AIT Workshoo on Improved Industrial Manag=ment
through Computer Sunvort,
1-5 February 1982

I. Seven Hints for Introduction

1. To define the introduction purpose

2., To examine the software

3. To select the flexible computer

4. To observe, touch and check it

5. To recci:firm the budget

6. Not to try to start with the month full
7. To select the reliable supplier

II. Seven Hints for System Design

1. To re-examine the current procedure
2. To aim to improve the bottle-meck

To compare with the ideal procedure

To put the right computer in the right place

To tuild the human oriented procedure

To keep good relationship with the system designer

ﬂh\:ﬂrw

To set up the evaluation criterion

11I. Seven Hints for Operation

1. To make P.R. of the new system to all concerned .
2. To appoint the person in charge

3, Totrain all concerned to operationable

L. To put the computer to the suitable place

S. To control the consumbles perfectly

6. To make the operation schedule

7. To inform correctly in document
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Seven Hints for Profit Making

To
To
To
To
To
To
To

be evaluated by the top manager

confirm the purpose periodically

apply one's own criterion for performance evaluation
evaluate trom all-round aspects

pursue the quality improvement

perform the timely evaluation

evaluat> with documentation




TN R Y

Annex XITI

INDUSTRIAL ENGINEFRING AND MANAGEMENT PROGRAMME

AT THE ASTAN INSTITUTE OF TECHNOLOGY

This paper was prepared for presentation at a workshop held at
the Asian Institute of Te-hnology during February 1-5, 1982 as
part of the Project on "Improved Industrial lanagement Through
Computer Support” Jointly sponsored and undertakesn by the United
Nations Industrial Development Ofganization and the Asian Institute
of technology. Participants to the conference came from Bangladesh,
China, Indonesia, Japan, Malaysia, the Philippines, Singapore,
Thailand as well as from Hong Kong and from AIT and UNIDO. The
paper is aimed at informing the participants on what the Industrial
Engineering and Managemernt Programme at AIT can offer to industries

in the region in order to improve their industrial management.

Ideas and opinions expressed inthis paper are not necessarily
the official views of the Division of Industrial Engineering and

Management of the Asian Institute of Technology.
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Background

The autonomous, internstional postgraduate technological
institute — the Asian Institute of Technology (AIT) -- intro-
duced the Industrial Engineering and Management (IE and M)
programme in 1970 in response to the groving needs of /- ian
developing countries for proficient professionals to engineer
and manage industries in the region. Industries have been
concerned with the evolving complexity in the design, instalia-
tion and management cf integrated systems involving men, materials
and mechines in a highly competitive environment. Knowledge and
skill in the mathematical, physical, social, economic and management
sciences, together with the principles and methods of engineering
analysis are all needed in order to timely specify, predict and

evaluete the behaviour of industrial sys:ems.

Due to the increasing demand of IE and M graduates in the
region, the IE and M programme as a field of study expanded to

become a Division in the later part of 1973.

The faculty in the Division are drawn internationally —
currently from Asia, Europe and Australia. Student in the diploma,
master's and doctoral levels are admitted mainly from the Asian

region, most of them from the developing countries of the region.

Curriculum thrust

The emphasis of the IE and M programme at AI'l has been the
application of advanced techniques to the industrial process in the
areas of operations research, ms,cgemeni science, systems engineering,
soc io-economic science, and behavioural science. This requires
attention to the materials and tools of manufacture, to the economics
and nanagement aspects of the processes, and to the interrelation of
man and machine in the manufacturing system, The programme deals
vith industrialisation problems at the different levels: (factory,

industry, and the industrial system of the nation.

In the development of modern systems technologies3, the pacing fact

is management. To maintain technological viability, all resources must
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be utilised where possible. While the student of industrial engi-
neering and management nust appreciate Llhis, he must also be prepared
to deal with specific problems. The various approuches to management
and their relevance to Asia are exsmined, including the empirical

or case history approach, the management theory approach, the

management science approach, and the system dynamics approach.

The curriculum of IE and M is dynamic in nature in order to be
responsive to the needs of changing times. It is continuall; being

revised according to the changing needs of Asia.

Courses offered to students in the programme include the

following:

1, Management concepts ...d methods

Overview of the management process; traditional theories;
atructural theories; corporate processes; organizational processes;
managemeit problems and issues; managing change in orgenizations;

selected topics.

2. Organizational management

Organizations and their characteristics; management theories and
their critical evaluation; individual behaviour; inter-personal inter-
action; organization as systems; role playing in organizations; power
and authority; coercion; conflict and its resolution; effectiveness;

change; selected topics.
3. Managerial economics

Decision making in exgineering and management; costs; evaluation
of alternatives; capital management;cost and profit determination;
elements of economic analysis; enterprise cou. and profit relationships;

issues relating to managerial economics.

L, Marketing management

Understanding the corportate mission; scanping the marketing
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environment; market opportunity analysis leading to selec .ion of
merket targets; design, implementation, and control of the marketing

programme.

5. Linear prograrming and extensions

An overview of Operations Research; phases of application of
“peration Research in Decision making; a corprehensive treatment of
linear programming - formulation; solution procedures, simplex and
variations; duality theory and sensitivity analysis; speciul types
of linear programming, transportation, assignment, transshipment,
etc.; extension to integer programming, goal programming, separable

programming; case studies and application of MPSX package.

6. Stochastic models in operations research

Review of probability theory; Markov chains; exponential distribu-
tion and Poisson process; birth and death process; queuing theory;

Markov decision process.

T. Combinatorial Optimization

Integer programming formulatiom; explicit and implicit enumeration;
the branch and bound method of Dakin; computer rackage MIP/3T0;
heuristic methods; NP - completeness; location and layout problems;

sequencingand scheduling; applied network optimisation.

8. AMvanced topics in operatiors research

Nonlinear programming theories (convex analysis, optimality
conditions, duality) and algorithms (gradient and penalty methods);
milticriterion optimisation theories (conflict of objectives, efficient
solutions, and preference, priority, utility and trade-off theories) and
algorithms (aggregation, p.sogressive, interactive, nondominated solu-
tion generation methods); deterministic and probabilistic dynamic

programming.
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9. Introduction to economics

The economic problem; utility theory and consumpticn decisions;
theory of the firm; market and multi-market equilibriur; imperfect
competition; welfareeconomics; dynamic optimisaticn; linear economic

models.

10. International erconomics

International trade and specialisation; the basis of trading
relationship between countries and regions; international organization:
problems of economic development and underdevelopment; the international
agencies and their tasks; international economic relations: the world
monetary system; the terms of trade and the balance of payments;

investment, indebtedness, and aid.

11. Development economics

Growth and development in Asia - definitioas, history and
characteristics; development theory, production functions, rates of
return; development strategies; international economic relations;
case studies of different development countries; techmological deve-
lopment and transfer; nature of relations between industry and

agriculture.

12, Econometric methods and applications

The econometric approach; simple regression; violation of basic
assumptions; multiple regression; applications to demand analysis;

applications to firms; simultaneous equation systems.

13. Introduction to system dynamics

Open and closed systems; causality and feedback dynamics;
behaviour of wvarious classes of systems; policy insensitivity of
systems; structural elements of systems; non-linearities and delays;
gain and amplification introduction to systems modeling; designing

ef “ective policies for managing systems.




1k. Corporate system analysis

Firm as a system; subsystem of a firm, their functions and inter-
relationships: marketing, prnduction planning, material ordering,
capital acquisition, labour Liring, pricing, and financial management;

selected topics on management.

15. Technological vlanning and control

An overview of the process of technological change: technolngy -
society - environment - development interaction; importance of
technology management in developing countries: appropriate Lechno-
logy, technology development, transfer, and assessment; technology plan-
ning: implications and challenges; technological forecasting: exploratory,
normative and dynamic approaches; technological substitution: single,
multilevel and causal models; technu,logy control: assessment methodo-

logy; determinants, issues and models of technoclogy transfer.

16.  Production management

Classification of production systems; forecasting of production
requirements; economic evsluation of production system alternatives;
production resource scheduling; materials management - inventory,
materials handling, material requirements planning; machines and
maintenance - replacement, sequencing, loading, line balancing, preventive
and group maintenance; methods and measurement - time ancC method study,
work measurement, job evaluation and wage payments; production system

cases; plant visits.

17. Product quality management

Basic concepts; measurement and analysis of quality costs;
organization for quality; statistical aids for quality control;
statistical aids in design; manufacturing planning for quality;
process control; quality control of finished goodz; product quality

during customer usage; vendor development; product and process
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reliability; human factors in quality control, reliability and

maintainability; total quality control.

18. Selected tcpics

Courses on current topics and recent developmenis in selected
fields of study. Materials are selected on the basis of student
requirements and faculty interests. Details of these courses are

announced as they become available.

19. Special studies

Individual studies requiring a ccmprehensive investigation,

submitted in report form, on a topic of relevance.

Research activities

Research in industrial engineering and management involves

the utilisation and consideration of the following: (a) methodology,

(b) tools and techniques, and (c) areas of application. The idea in
his research philipsophy is to tearh AIT's graduates in industrial

engineering and manegement how to apply a modern approach to the

down-to-earth and complex problems facing the developing countries

of the region.

Research activities undertaken in the form of special studies,
master's thesis,doctoral dissertations, aud contract researches,
Contract researches are mostly funded externally —— by governments,

industries and foundations.

Current research areas in industrial engiueering and management

include:

- National industrial planning

- Production management modeling in various industries (e.g.,
garment, oil refinery, chemical, electrical and electronics,
automobvile assembly, Jjute milling, cement, sugar, rubber

product, battery, rice milling)
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- Technology management

- Energy management in industry

- Management informetion systems

- Product quality management

- Modeling of service industries such as airlines and hospitals
- System dynamics )

- Modeling of economic systems

-~ ASEAN economic cooperation (including ASEAN industricl

complementation, and Intra-Extra ASEAN trade)

Continuing education

The IE and ¥ Division's cormmitment to the region is not only
in the production of graduates witn degrees of master, doctor or
diploma, it is also carrying out tasks in the continuing education
type such as seminars, short courses, and even international confe-
rences. These programmes are designed to keep practitiovers in the
field be continually abreast of the growing development of their
professional field of endeavour. This offering of the Division is an

area whereby industries can very well avail of,

Laboratory facilities

The Division has received cooperation from the management of
many firms in the Bangkok metrorolitan area and in other parts of
Thailand peruiitting students to make plant visits and in wany instan-
ces to conduct research work at those plants. The Institute's IBM 3031
computer enables students to analyse their research work more effective-
1y, particularly in such work as modeling. In addition, a number of
application packages are available to students for training and
research, including management gaming, general purpose systems simila-
tor, ond DYNAMO. A micro processor is also available for students.
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Alumni

To date there theve been about 200 masters, 10 diploma and
9 doctoral graduates in industrial engineering and management from
AIT. They represent 17 countries cor areas and all of these graduates are
professionally employed. The majority of them are working with private
firms, both local and multinational, in Asia. Many of them work with
public enterprises or with government agencies which are responsible
for the promotion of industrialisation and improvement of productivity
(.e.g., the Board of Investment and the National Productivity Centre).
Some are pursuing doctoral dégree studies at AIT or at leading
universities in the United States and Australia. With the exception
of those working on doctoral degrees abroad, all IE and M graduates
have remained in Asia. It is expected that, with the kind of training
they have received, Job opportunities will emerge in other
non-manufacturing activities such as hospitals, hotels, postal and
public health services. This expectation is based upon past expe-

rience in many industrialisednations.
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