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ELECTRONICS ENGINEERING

COURSE OF STUDY

1.

Liberal Arts Courses

Required number

Technology Courses

2.1 Cor Engineering
Required number

2.2 Elecrwonics Technology
Required number

421 -201

C421-202

421 -203
421 -204
421 - 205
421 - 301
423 -201
423 -202
423 - 301
423 - 302
424 - 001
426 - 401
428 - 201

Electric Circuits [

~Electiic Circuiis Laboratory 1

Electric Circuits 11

Electromagnetic Fundamental

Electrical Mathematics 1

Electrical Measurement and Instrumentation
Electronic Circuits I

Electronic Circuits Laboratory |

“Electronic Circuits I

Electronic Devices

Introduction to Computer Programming
Feedback Control System

Pulse and Switching

2 IR AR
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Credits
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2.3

2.4

428 - 302  Digital Circuit Laboratory
429 -402  Pre-project
429 -403  Project

Specialized Course

2.3.1 Communicaton
Required number

425-201  Principles of- Communication
425-301  Electromagnetic Field
425- 302"  Communication Engineerng
425 -401 Antenna Engineering
425-402  Transmission Line

425-403  Microwave Engineering
428 -403  Digital Communicaton

2.3.2  Computer
Required number

424 -302  Introduction to Data Structure
424 -401  Operating System

424 - 402  Data Communication

424 - 403 System Programming

428 - 304  Microprocessor [

428 -401  Microprocessor 1T

428 -402  Digital System Design

Technical Elective Courses
Required number

421-302 Network Analysis

421 -303  Electrical Mathematics 1I

421 -401  Discrete Mathematics I

421-402  Numerical Methods and Digital Computation
421 -405  Laser Techniques

421 -406  Advanced Electrical Circuits

427 - 404  Energy Caonversion

422 -405  Electric-Drives

423-303  Video Technigues

423304 Communication Electronics
423-401  Advanced Electronic Circuits Design

423-402  Industial Electronics
423 -403.  Power Electronics

423 -404  Television Engineenng

423-405 Linear Integrated Clrcuits

423-406  Opto Electronics

423 -407 = Medical Electronics

423 -408  Electronic Equipment Design and Production
424 -201  BASIC Programming

424 - 202  FORTRAN Programming

424 -203  Dat Processing
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424 - 204
424 - 301
424 - 303

424 - 404
424 - 408
424 - 409
425-303
425 - 404
425 - 405
425 - 406
425 - 407
426 - 301
426 - 402
426 - 403
426 - 404
426 - 405
426 - 406
426 - 407
426 - 408
426 - 409

426 -410
426 - 411
429 - 301
429 - 302
429 - 403
429 - 404
429 - 405

PASCAL Programming
ASSEMBLY Language Progmmmtm,
Computer Engineering

Computer Architecture

Software Engineering

Software Engineering Lab
Communication Engineering Lab -
U.HF. Techniques

Modulation Techniques

Telephone Engineering
Communication Engineering Lab II
Control Devices and System
Analog Computer '

Servo Mechanics .
Industrial Control Systemn & Measurement
Digital Control System '
Feedback Control System Lab
Automatic Control System [
Automatic Power Regulation System
Automatic Control System Lab
Control System

Avtomatic Control System 1I

Work Shop 1

Waork Shop T -

Technical Seminar

On-the-Job Training

Advanced Topics in Electronic Engineering

3. Free Elective Courses

Required number
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CURRICULUM SELECTION GUIDE
ADVANCED COURSES SERIES
CODE™ COURSE TITLE DURATION|| SEQUENCE OF
{ DAYS) _TAKINQ COURSE
‘More computer lénguaéés T ;
231 Baslc Assembler Language 6
ain Assembler Language:
Advanced coding technique 6
Improve programming techniques
013 Efficiency in ANS COBOL 4
221 Direct access files
techniques I 6
211 Structured programing 3
311 Structured program design 4
System and application design
240 Information system analysis
and design 6
245”7" Business applications
analysis and design 6
315 Structured system analysis
and design 9
bata basae system
an1 Data base organization 5
401 Data base design and
management tachpigques 6
403 Structured data base
analysis and design 4
Communication & Networking
421 Data Communication 6
423 Advanced data communicatiofi 5
431 Distributed Data Processing q
Management systems
313 Management Information
System {MIS) ' 4
250 Project management 3
350 Advanced praject management 4
Computer audits
520 Data & EDP control
and auditin 4
325 Computer security
and auditing q

[ ]+ :Bracketed number indicate optional courses.
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Subject : Questionnaire for the Proposed Technical fooperation
Project on a Nationatl Computer Software Training

Center in Thailand

Tb the Authorities cchcerned of the Government of the

Kindom of Thailand:

Date : Sep.l4, 1989

A. Backgrouna on the establishment of a National Computer Software
‘Training Center (herein-after referred to as "the Center”)

in Thailand

oA=L, Government policy for computecization in Thailand

(1) Government policy for computerization in Thailand

(2) Government assistance to the private and public sectors
related to computer industries

(3) Government policy for the domestic production on computers

and the related machinery and eguipment

4-2. Present situation and future prospects on computer utitization
in Thailand
(1) Number of computers installed by type,capacity,usage,etc.
(2) Market share ofjéﬁmputer makers
() IBM compatibility of computer installed

(4) Number of computers imported recent several years

A-3. Present situation and future prospects on computer related

man-power
(1) Gperators (Numher;qualification,supply and demand)
Programmers (Number,qualification,supply and demand)

System engineers (Number,qualification,supply and demand)
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A-4.

(1)

A-5.

B-2.

(1)
(2)
(3)

Present situation of education and training act1V1t1eq and
facilities for computer technology development

Bducational activities and facilities at UnivergiﬁiestQLleges
and High schools | |

Private training actvatTés_and'faciiiiies at enterprises,
vocational schools,etc.

Qualifications of those students

Employment situation of those students who complete their-

traing as shown above

Goncepution on the center

Establishment of Lhe center

Objectives

Activities

Priority and urgency of the Center in the Sixth Bevelopment
Plan | -
Relations with other organizations cdncerned (for example,

King Mongkut's Institute of Technology Ladkrabang)

Organization of the Center

(Grganization chart

Function and duties of each sections

Staff allocation

Budgetary condition of the Center
Present budgetary condition

Budgetary allocation plan

_A46);



B Pl W

C-2.

C-3.

(1)

Building condition of the Center
Proposed site (Map)
Drawing of the building

“Schedule of the building preparation

. Manpowsy condition of the Center
‘Leécture and instructor for training in the field of software

“technology

Technician and operator for operation and maintenance of the
Genter

Secretaries and clerks for management of the Center

Conception on the Proposed Project by the Government of

tailan

-3
=it

{(¥hen the Government of Japan judge the Proposed Project
whether to take it up as the Project-type Technical
Cooperation, we should get more detailed information about

following matters)

Purpose of the Proposed Project (herein-affer referred to as

"the Project”)
Scope of the Project (Scope of technology transfer)

Program for training courses

Training field (for example.C0BOL programming,systen
enqineering,etc.)and_targét

Duration and frgqhénéy

Number of traihees

Sorts and qualification of trainee

__47._.



(1)
(2)

Collection fo training fae
Hind of certificate to be given to the trainees upon finishing
the training courses

Enterprises which adopt thgse'graduates (demand)
Duration of the Project

Implementation schedule of the Project
Schedule for manpower allocation by Thal side

Scheduls Tor budget allocation by Thai side

Request from Thai side for the Project

Dispatch of the Japanese experis

(Specific fields with terms.number.roie,qualifitafion,etc.)
Counterpart training in Japan H
(Specific fields with terms,number,qualifications,etc.)
Provision of machinery,equipment and materials

{Specification and quantity)
Management of the Project

Implementating agency {responsible organization) of Thai side

Joint committee (to be organized by Thal and Japanese sides)

—48 -



c-8.

b-1.

Undertaking of Thai side

In case the Government of Japan decides to conduct the Project
as the Project-Type Technical Cooperation Project,the
Government of Thailand is expected to undertaken the

following maters.

" Tf Thai side has some comments or questiops on those

matters, please answer.

Preparation of building and facilities for the Project
Securing of couterpart personnel for the Project

Securing of operational cost Tor the Project

Preparation of wmachinery,equipment and materials necessary
for the Project except for tiose items provided by the
Japanese side

To provide the necessary facilities to the Japanese experts
based on the Agreement on Technical Cooperation between the
Kingdom of Thailand and Japnese Government signed in Tokyo

on Nov.5, 1981.

Others

Useful other information for the Project
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THIZ ANSWER 'T'Q THE QUESTIONNATITRIE

FOR THIX PACT-FINDING MISSION

JAPAN INTERNATIONAL COQOPERATIOM AGENCY

POR

THE NATIONAL COMPUTER SOFTWARE TRAINING CENTER

16—-25 OCTOBER 198%9

MINISTRY QF UNILIVERS LLTY AFFATRS



Rackground on the establishsent of a Rational Cuspuler Sotiware
Training Lenter (Berein-afler refercad to as "the Lenter”)
in Thalland
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A-1. Government pollcy for coaputerizalion in Thalland

(1) Governsent policy for computerization in Thailand

The government of Thailand is fully aware of the impact of
computer and information technolodgy on the national economic and
social development. Significant policles for computerization can
be observed from the following evidences.

1.1 In the Sixth National Econemic and Social Development
Plan (1987~1991) the electronics and computer technology 1isa
recognized as one of the three most important fields, where
technological progress has been rapid, and becausa they are
beneficial to national development in several areas at the same
time. The Plan calls for:

~ gpecial national research expenditure to be allocated
to genetic engineering and biotechnology, metallurgy and material
science, and electronica and computer science.

-~ an egtablishment of organization for promoting and
coordinating B and D in the three national priority areas.

- encouragement institutions now operating in both
government and private sectors tc expand production of manpower
in the three national priority areas.

1.2 For the research and development aspects, the government
has established the National Electronics and Computer Technology
Center {NECTEC) MOSTE , since 1986, Its main objective ia to
plan and promote R and T works in electronica and computer
for new technology to support the private sectors. During
1987-1988, ten high priority projects have been gelocted for

financial support by the Center. Some of the projects are:



Artificial Intelligence

~ Computer Nebwork

- Computer System Technoloqy

- Computer Software Developmont

~ Industria. Electronics lnstrumentation

~ Development of Material and Device Technolody

- VLSI Design and Fablication

- Biomedical Electronics and Instrumentation

- Technology Transfer and Human Resource Development

- Telecommunication Equipment Development

1.3 The Ministry of University Affairs (MUA) has atated
policies for the university computerization since 1983 Major
policies are as follows:

1Y To pruomote Development of Manpower in Computer and
related areas,

2) To encourage and support all gevernment universities
to set up a computers center for the universiti’s teaching
and learning activities and management.

3) To improve the quality of university graduates by
encouraging then to acquire basgsic knowledge of computer
technoiogy.

4) To expand academic services to the community through
digssemination and variours forms of +training, emphasising computer
technology.

5} To introduce maenagement information system in higher
education and computerization of the univeraity ao that

respongibilities for efficiency and productivity can be fulfilled.
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l.4 The other major projects proposed by varioue government
agencies 1related to Lhe national computerization with MOSTE asa
the Secretarist are as follows:

1) Data Procesgsing Zone Project (DPZ). DPZ is a
national Project which 1is conceptually seen as a thrust te put
Thailand toward information age. It is expected that at least
four anreas of information industries will be promoted e.g. data
industry software industry, telecommunication services industry
and computer and communication equipment industry.

2) Gaographic Information System (GIS). This project is
aimed, at the national level, to monitour and manage the . natural
resources and environments both in urban and rural areas.

1.5 For the manpower, it is abvious that serious shortage of
manpower in computer science is inevitable if no improvement in
production capacity is made. The MUA has started to cope with the
high demand of computer science graduates. For examples; asome
universities have already increased thire inteke of atudsnta,
new universities are being set up, and 450 scholarships for naw

faculty members in § and T to study abroad are available.

I
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{) Governmsat assistancesto the private and-public seclors

relaled to computér industries

1) The_Structure of Protection

The Tariff Committee in the Miﬁistry of Fihance were largely
followed in a tariff notification of  November 26, 1987
recommended by the Board of Investmgnt and tbé Electrical,
Electronics and Allied Industries Club of the Association (now the
Federation) of Thai Industries. The tafiff structure change
involved the reduction of import dutiesron,elgctronics products
and adjusted the rates on components depending on whether -they
could be produced in Thailand or not. The tariff structuré is
summarized in Table 1.

2) Borad of Investment Inceptives

The BRorad of Investment (BOI} ig the government agency
resposible for promoting private secior investment in Thailand.
At present time the BOI offers incentives to projects that
undertake the production and assembly of electronics produq?s
and investment at minimun of two million baht. In ganeral,
congummery electronica_products must be wholly or largely exported
while other products may be produced either for the domestic
market or for exportsz. POI incentives under Investiment Promotion

Act B.E. 2520 are summarized in Table 2.



Table 1 Changes in tariffs on Electronics Products in NMF 9/30

BTN'Code Deacr1ptlon Rate Rate
84: 53 Btatistical machines, magnetic 0% 10%
disk type
84.55 Kryboerds 40% 10%
85.01.27 Other, copils 35% 10%
85.01.30 'Trana‘omers (valid until 30/9/881 35% 10%
: Tr&nsformers (valid from 1/10/88) 10% 30%
85.01.31 Trﬂnsfcrmers ivalid until 30/9/88) 35% 10%
Transformers (valld from 1/10/88) 10% 30%
85.01.32 Transformers (valld until 3g/9/88) 35% 10%
Tranaformers (valid from 1/10/8%3) ~10% 30%
85.01.33 Transformers {valid until 50/9/88) 358% 10%
Transformers (valid from 1/10/88) 10% 30%
85.06 Parts & accessories of elesctro-mechanical 10% 20%
domestic appliances, with self
cgntained electric motor :
85.14 Microphones, loudspeakers, etc. 50% §0%
85.14,02 Loudspeakars to bes usead with autocmsatic 60% 30%
electronic data-processing machines
rerforming cperations according to
instruction nets of work sysiémn
{programs)} that coan be changed
85.14.05 Parts of micraphbnas, loudapeakers, eto. 20% 10%
B5.15. 21 Television recciving sets, colour 80% 40%
s e A G S R as e e Y A oy ——— e T M AR SN AR A b M A e m m O ma e ot 4B Bkt o iy A R e dep e A e G BT DN OB Ot G O s T o o — o oo no
85.15. 22 Television receiving sets, blaock & white 80% 40%
85.15.24 Parts & accessories of telsvision 20% 10%
receivsrs
85,15.26 Radio raceptlon apparatus B0% 30%
85.15,27 Radio reception apparatus 50% 0%
85,15,28 Phrts 4 accessories of r&dxo receivers 20% 10%
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STN Code Daszoription Rate Rate
36.18.01 _Elactgiéil”égp&eitors, f;gad“%r variable o 30% 10€'
85.18.02  Parts . ' 10% 0%
85.19.01  Switches B o 5% 10%
85.18.08  Puses i /% 10%
85 19.05% Plugs & eockats : SBE 10%
85 19.07 Rasistors, fTixad 0r viariable 35x 10%
85.19.18  Other, circuit boards o 35% 10%
35.21.21 Electronic tubas, diodes 36X 10%
85.21. 22 Transistors _ ‘ 35% 10%
85.21. 23 Cathode ray tubea for produclﬂu &

asseabling of 85.16 b{l), '2) or (3)

fvalid - until 30/3/83) 36% 10%

fvalid from 1/10/88) : 10% 30%
85.2!.24 Photovolteie ceslls 7 ' o 5% 10%
85.21.29 Other., deflection yoke for producing & o S

asperbling of 86.15 b{l), (2} or {3}

{valid until 30/9/88) 5% 0%

{valid fro=m 1/10/83) 10% 0y
35.21.29 cher,_intesratad circuite . 38% 10%
85.23 luzulatad eleot. wiro, owhle, bars, ote. : 40% _ 10%
85.25 Insulstors of any asterials to be used 38% 10%

with aviomatioc eledtronic data-
proosszing machinas perforaing
operatione acoording to imstruction
set? of work nystems {programs)
thai oan be vhangsd

e A e e % B~ e - S = ra - N -—-o-ta--——ﬁ-—nﬁ-uua?mMQwuﬁhhﬁwwmmmmnwv'
92.11.10 8ound recordaers and plarers ' 50% 30%

to 23
B e L e ot 0 0 O O i P A 0 K D D 10 1k O 0 o W A 3 A i o e 5 P e e L s P e e A TR w3 A e o g 2 PR e
92.11.24 Yidao recorders ) B0% 30%
o B W ey SR e T Wk e R S W M R — oA T A wof SR Ak e YT EY me W - T R o ) PRk A S W P B £} - e Ge L v - O s e B o g T A TS R i M e o0 e o A et P T

Source: Min:atrr of ?1nance Notification (NHF! Ho. 9/38, Hovember 26, 1987

— G0



Table 2 Summary of Incentives under'lhvegtment Promotion Act

B.E., 2520

guarantees
- Agninst nationalization (Sectlon 43}

fr

~ Against conmpetition of new xtate enterprises (Sertaon 44} _

~ Against state monopolization of the ssle of products similar to thoSe
produced by promoted person (Section 45)

- Agaifist price controls (Saction 48)

~ Permisslion to export (Seation, 47)

~ Against impcrts by goveroment agenclies or atate ente:prxses with taxes
exenpted (Sectlon 48)

otection Heasnres

(Subject to justificatios and needs)

-~ Imposition of surcharge on foreign products at a rate not exceeding 50%
of the CIF value “for a perlod not wore than I year at a time (Section 4

~ Import ban on competitive products (Section 50).

- Authority by the Chairman %o order any dsisting actions or tax relief
measures for the bemefit of promated projects (Section 51 and 52)

fermissions

To bring in foreign nationel= to undertake investment feasibility studiv
{Sections 24)

To bring in foreign technic¢ians and experts to work under promoted
projects (Secticns 25 and 26)

To own land for cafrying sut promoted activities {Sectiosns 27)

To take or remit abroad foreign curruncey (Section 37}

Incantives

Ekemption or 50% reductions of import:duties and buziness taxes on
imported machinery (Sections 28 and 29)

Reduction of import duties and business taxes of up to 90% on im-—
purted raw materials and components (Sectionm 36)

Exemption of corporate income taxes from 2 ta 8 years with permission
to carry forward losses and deduct thes as expenses for up to 5 years
(Section 31 and 32)-

Exeuption of up to 5 years on withholding tax on goodwill, royalties
or fees remitted abroad {Saction 33). . ~

Exclusion from tuxable income of dividends darived from promoted
enterprises during the inceme tax holiday (Section 34)



(1) Gaverameat poilcy feor the domestic praduction of computers
and the rojated sachingt and tquipsent

The Thai Government'fully'promotes domesﬁiq-pfﬁﬁuction of
computer and r=lated machines industries. The list of promoted

companies between 1983-1988 are shown in Table 3.
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Rlactronics

IgQig 4 Investwent Grouwth (1962-88)
Year |Mo.of Projects | Size of lnvestment | No, of Esployers
{(#illion US $)
____*.__.._,-«._1....__. N -
1962-86 41 616 37,143
1987 53 437 25,257
19881? 51 599 24,918
.- -
Total 1458 1,651 87,318

Sgurce : Board of lovestaent (301}

KB :

1) updated to June 10,1985

~66--




Plg 1 Estinated Growth of Invesiment in the Next §5-10 Years
S$ | |
5,600 R N |

0,800 et A
I e B e e e e B S L i B e &

4 A e
4 |
e e e e e B e e o o S / _
!

oo e e e - - /f»—;” -

1,600 I / I ,-H_;__‘.__._E__

R

x
I

-

N

T
\J\

T

1

|

|

i

|

|

[Uo JENLT S 15 U RS SN N S

g WV
— Oy
L OBigy pes
G
o} DN
O @
i DD e
W OO
L O ..‘..
~ OO

1992 Size of ‘Invegtmept in Thailand wili be cosparsble
to 1983 sise of investment In ROC



A-2. Present sitwation and future prospects on computer utilization

tn Thalland

{1} Humber of romputaus {ostallod by typs,capacity,usaga,ete.

According fo the revised market asurvey of IDC Asia in 1887
there J are 1,298 installed coaputeré in Thailand. O0f these
installations 84% aré'ssall scale computers and 14% are _mﬁﬂiuﬂ
scale coikpiaters, aee Table 5, Anoﬁher report estimétea the
nuaber of installed computers in terms of wmeinframe, minicomputer
and microcomputer to be 950-120, 900-1200, and 12,000-30,000
reapectively, see Tabls 6.

Instulled computers ciassified by applications are presented
in Table 7. It is in&icatsd that computer applicatibns ars
dominated by Banking/insurance/finamce which is acoounted for by
24% followed by wheclesale/ retail and Hanufacturing. In terms of

value, the BankXing/insurance/finance reprosent 36% or 78 million

Us$ (Table B8).

._Mﬁs.r._.



Equipment clagsifications

I0C Asia's corporate standard squipment classifications have
bean used in this report. These are reproduced below:

Large ¢cale éémputers‘are either general purgose computers
or high speed scientific computers with a typical system
price of over US$1 mi}lion. Thegs. units typically support
more than 128 users in a commercial environment, for
exampla, IBM‘s 3090 famlly and plug compatible vendors.
Vector processing machines  £rom. Cray or CDC or their
competitors would also be included in thisz category. ”

Medium scale computers typically support 17=127 users in a
normal commercial environment, costing bétween 055100, 000=
1,000,066, These systems may also be used in computation-
intensive englneering and scientific environments; IBM's
4300 family, Digital's 8000 products, and Hewlett-Packard's
miduran§e‘3000 products are representative cof this category.

Small acale compﬁtsrs are ©those that typicaily support
hetwean two and 16 users in a commercial environment and
sonoist of both 16- and 32~bit machines with average
configured system prices Detween US$10,000-085100,000.
Conventional small systems like IBM's System 36 and Wang's
V865, are included in this defipition,



o e 7 S
Vendors . Large Scale| Medium Scale Small Scale Total
T T T e Lo e e i e o i s o i e e
Amdahl 1. - | - 1
Burroughs ~ 25 g0 ; ..115
e 1 - 4. 5.
Data Generxal - 8 18 26
Digital ! - 3o 50 90
Hewlett-Pachard - 26 : 29 55
18M | 13 70 320 103
Hagnuson ' 1 - -~ 1
NCR - - 51 51
NEC - : 8 | 420 428
Prime - 4 1 21
Sparcy | - G 1 13
Tandems : - . 6 - &
Wang - 5 43 48
Philips - - ' 1% .18
Nixdor?f - - 2V 20

Total 16 188 1,094 1,298
s e e i o o em 5 5 e o s e o e e O o e e o o e e e it e % e mm e o v o i e 2 2t e nm g o N

Scurce : Bovised frows 1DC Asia 1987



Tabic 8 Husmbicr of Installed Coeputeru 1 (1364—86)

Typen of Computers :.;Eﬂtii;ted Number
Hain¥raze’ 50-120
Hinicoaputer §00~1200
Microcoasuter 12000-30000

Ea g

Source : "Reycarch and Development of Software Industry
a peper progented on 25-27 Sceptesboer 1787, at
Agin Catlnya Uokel, organized By the Sclonce
amr] Techbnelagy Doveloppmeni fMoard {(STUB) of

Thoilawd.

,,,71._...



Tably 7

Agricultiure

Mining

Construction
Chemicals/petroleum
Dtilities/
communications

Manulacturing

Wholesale/reteil
Danking/insurance/
finance N
Dusincss serwices
[ioverprent

Education

Hource

e 4 ane e ey et md A

b o wmn s s e -

S

[ Y e ik N Wk 3

13
47

46

2

: Reviscd frow IDC Azins 1987

ey o it i ey s ey e e e

Installed Coapuicrs c¢lasgifled hy &pplication.'

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ “Wﬂmﬂﬂﬂﬁ—‘.—ﬂﬂﬂj
Small Total %

o s o o o o e 2} i s v s e e i ot S o]

30 32 2.0

11 12 1.0

52 45 3.0

59 108 8.0

170 | 179 14.0

280 282 22.0

258 312 4.0

117 135 19,0

85 131 10.0

52 12 6.0

1,094 | 1,298 100.0
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HEDIUN
uss

{MILLION)

e 120 R e e B b iy

8.6
1.5

4.1
0.4

21.2

fir e e s e -

Tuble 8
Claaaifiedtby Application
o e m ot e
LARGE
INDUSTﬁY Uss$
{MILLION)
g o o e e e e e e
Agriculture -
Banking/insurance/
finance 40,0
Husiness service -
Conztruction -
Cheatcals/petroleunm -
Education 2.0
Government }3.0
Hining .
Hanﬁf&c%uring -
%holesgle/retéii -
Vtilities/communica- 2,0
“““““““““““““““““““ B
TOTAL | 54.0

Source : Revised f{rom IGC Asfa 1987

gatimated Véalue of Inslalled Computers

— e o o Ay

SMALL
US$
{MILLION)

T e R

18.8
?9?

0.8
2'4
3.9

6.4

e o = e e v e

_—— m# —n = e et Bre

__________ e
TOTAL
Uss %
(HILLioN}
mmmmmmmmmmm o]
2.7 i
78.0 3%
11.3 5
0.8 0.3
8.2 3.7
14.5 7
34.9 151
16.7 8
20.8 10
27.8 13
__________ PR
215.5 100
SO

e i Y A S iy G P




{2) Markeot share of compuinr maliers

From the above survey, IBM has the largest share of 81,25%
and 38X in the large and medium acale inatalled cokputers,

reaspcetivaly. WEC hes 40% while IBM has 30% in thé small scale

computer market (Fig 2).

13) IBY coepatlibhility of compuler Jnstallnd

The status of computerizaticn in public sector reported by
the NHational Statistics Office in 188§ hes revealed the
information that among the total of 1,618 microcomputers

"installed in public sector, 49% are IBH/compatiblea wh1ch 18% are

Apple/compatibles {Table 5.).

T4



Fig 2 Cosputer Market in Thailand

NEGC
40%

30%

Smell - Scalc Market Shore

Jource : IDC Asin 1987

BURRQUGHS
14%

Hedium - Scale Markcet Share. . Large .~ Scale Computer Market Share.



Table 9 Number of Microcomputers Installed in the Public

Secior in Thailand (December, 1088)

Public S ctor Apple/Co=mpat. IBM/Compat. Others Total Total
1986 1986

e i e i i = I e~ g Al s B e - Ju . - b R sl e i e R .
Government 269 677 4id 1,264 194
State Enterprises 27 217 lo8 352 28
Total 296 794 626 1,618 2240

o g e nw e v iy of WM o R fm N PR Aw o Mt Sy M W2 e R LR E e T e e e® Gm e g e EM EE W MO e A8 G KR M S T A e e v v A o e A = oy
P A T e A R R e e S I I R R R T T

~ 76—



(1) Nusber of vumpulars imperled recent saveral years

The number of computers and computer devices imported during
1985~1986 is ypresented in Table 10, The nusbsra of coaptar
complete aet were increasing from 5,826 to 6,774 in 1938.
However, the C.I.I' inport valuss were decroagsing Prom. 1,838
million babht in 1985 to 1,386 million baht in 1586, The
deressing limport value was caused by the expenzion of dJdomentip

productivity for import substitution in some categorlas.



rable 1@ Number of

1985~19886 .

_Camputera'ﬁnﬁ Computer Devices Imported during

puantity
Classification. |~ 77777 B
2528 264
Computer complete 5,846 5,774
set
Central processing 2.595 2,158
unit |
Magrnetic equipment 576 ] 8,147
Direct access device 99 20
Card reader card 376 536
punch
Printers 4,900 2,522
Other pefipherals 117 ,801]129,478
machines
e e e e e e o
Total
Souirce: Dapagtment OF Cudtom

— 78—

B e R

e a wa s if o e e M A i W A S

425,267,161
214,094,422
10,196,549
10,942,014

3,837,878

126,740,387

813,478,753

N N

L v gy rm e oy e e . -

P e e R e

e .
.F.)(Baht)
2529

561,379,830
118,068,768
39,297,527
21,300,131

3,117,87%

185,524,149

636,979,770

L a o gy b e ek e e

et e g o e e ot



-3, Prosent sltuzlion and fulure prospects on computer related

man~-puNer

{1) ﬂparatdrs iNuwber?dEalifécation.supply and demand)
Progranuets (Numbér.quaiifﬁsation.supp?y gnd demsnd)
Systea angine&}s {Huaher,qualification,supply snd demand)

Past record of nusber of gradustesa in electronics and
computeré turned out by universitiea has increased at a8 vearlw
rate of about 17% which is relatively thigh. However, Since
initial rnumber of gradutes are unreazonably low, there for even
this high'érowth rate can not produced enough manpower to supply
fast growing demand. Table 11 shows the nusmber of the degree
level greduates in elecircnics and computers.

The comparison tetwesn projecfed supply, and demsand of
electrsnies end copruter roistsd aanpover over time iy shown in
Table 12, It is obvicus that serious shortage is inevitable if no
improvement in productson capacity is made. Furthermore, it
should be pointed out that the pProjaection was asde using bazed
scenario. Hence, bearing the recent  surge of iavestment in
electronics and computer-based induystires in mind, it iz evident
that the shortage will be far more serious.

For the production of below degree electromics and computer
manpowey Buffered;.ifrﬁn differing prebles, namsly an
overproduction. A _comparison of projected supply and demend of

electronics and computer technicians over time is shown in Table 13.



Table 11

Number of Gradustesg in Electronics and Computer

Academnic vear 1981 1942 1984 1984 1945
Level (41/82) (827831 (82/84)  (84/88)  185/806)
Bachelor’s deures
Electronics 431 641 523 HE8 791
Coaputer® 80 44 78 {172 136
Total 1491 GHS 701 840 427
Master’s degres
Electronics 25 {D] 13 a3 25
Computoar¥ 35 59 A5 33 21
,,,,,,,,,,,,,,,,,,,,,,,,, e i - e e Ay e o e o i e e e
Total 54 oY 8 i 52
Grand Total
Electronics 456 §72 566 101 $16
Cogputert 45 112 113 2186 163
Total 551 T84 719 417 979
douprce : TDRI {1988) p. 40, 41, 43
Hotes : * This comprises both computer engineering and;poapéter

9cience graduadies,



Table 18
: Proiection of Supply and Demand of Electrsnics and
Computer Manpower f!)e;_?.ree Level)
i3a3e eenativ,

................................. Dl T T iy T L L L T e T

1348 1333 133¢ 1331 1338 20l
Supply deaapd supply desand 3upply desand supply demand suopln dersnd supoly desand

..................................... ARt e S kA e e = e a4 e e R R WA R e ek s

Bachelar Degree
Zlectronics T 9143 15} {4
Coaputer 13 163 14¢ 233 184 253 158 Yy 204 120 256 [48D

1164 PR R § LR O + R |

<%
o
4

g
ol
<M
em
<
Aa
[
.
L3
R

faster ledree

Blectzenics  #4 [} 1% ) 51 T 8 Bi 12 103 88 143
Coaputer 1§ 48 {1 3 41 5 3 X §i 163 [ 143

Grand Total
Biectreaics 7§¢ 1.MjE bH'H 1.128 3 1,166 5 1.18% 1.5 LU L nan
Cawputer 117 351 131 138 B 32 1t g 358 k) i 505

Source, TDRL {i388) pp.-53-54, 65-6¢



Table i3

Projectien »t Sueply and Deaand of Electronics and

Computar Hanpowerltseidw Degree)

s . R 5 A T 102 o S O PR B o s O A TR T

Tnurce ; TENT [F3MEY b,

Year 1448 1949 1940 1491 1996 2001
Supply
Voc, Cert, 984 1088 1.142 1,047 1,768 Y, AH8
TeChacertn 4;447 5-207 5,638 G.Uﬁﬁ 80222 ]0;375
Higher,Vac,Cert. 5,9B5% 6,540 7.074 7.619 10.582 13,068
Total Supply 31.69% 12,7756 13,855 14,934 20,332 23.740
?otai Lezand
Baze Sermario 4,570 2,363 4,428 3,171 5,464 8.8569
High Scenaria  1:05% 47 434 5,148 5.456 10,330 18,092

s e 7 0 2 T 7 4 A 7 T D 8 e A 3 R 8 WY kPP L



Present situation of education and training activities and

focilities foﬁjcnmpntur technology det eleg xent

{1) Educgiionai activities and facilities at fniversities,folleges

and'?igh schools

ngvgrsiti-__‘Progr&mé' in elecﬁrqnica and computer are
available in almosit every government univarsiﬁies. Recently,
private institutions, of higher education bhegan to either of these

programs a8 well. Details sre summarized in Table 14,

Galleyos | The Teacners Collégéa and ?ajamonkol Ingtitute
of Technology {Vocational)Technical Institutejwhich ave under
the Ministry of Educaticn offer programs in computer eduycatiaon
and computer science in many tompuses. The ca%ieges of vacational
education .developed programs to prepsre technician at below
degree levsl in computer and

elactronics.

digh Schoola

In 1975, the Departaent of Foraal Education introduced two
courses in computer for high school students, namely €-031
Introduction teo Computer and C-032 Introduction .o BASIC
programing. Academic survey in 1987 reported that 113 ocut of 596
{(or 18.96%) government high achools have offered'conputar courses
te . students. The trend of computer education in high schocls is

increasing.



Table !4 Educational Programs in Blectronics and Computer being

Offered in Universities.

e e et e e o ht 24 208 e ke e i o A ¥ Sk 21 o 8 o o A P S S ok A 0 e b R o o ke et TR ke S i P O S0 S s 1ttt s o e e e et s e i

ggggrnment .

1.Chulalongkorn U, B.M.D. -4 - B o~ -
2.Chiangmai U. n - - B - - - -
3.Kaasetsart U. B ﬁ_Q B - - B -~ -
4 .KhonKhean U. S Y B -~ - - -
5.Prince of Songkla U. 8 M ~ BN - - e -
_ﬁ.Thaamaéat U. S B o~ - - - -
‘7.Mahidol U. - - B o~ - o
8.8Silpakorn U. - - B — - - -
9.8rinakharinwirot U. - = - B - - -
10.KMITL BHD B - - - -
11.EKMITNB B M - B - - e
12, RMITT B ¥ - - - B -~ -
13.NIDA - - M - -
i4 .Ramkhorsheang U. - - - - - - -
Private

1,.Bapgkok U, - - - B - - - -
2.8r1 Patua i. L - - B ~ - - -
3.Payap 4. - - - B - - - e -
4.8iam U. B ~ - H - - - - -
5.Kasem Bundit C. - = B~ -~ - -
6.Dhurakijpundit U, -— - B ~ ~ - - -
T.North Eastern C. - — B - - - - =
8. Yonok C. -~ —- B - - ——
9. Rongsit C. - - B - — - -
10.Vongchavalithkul C. - = = B - ~ - - =
11,ABAC e BM - - - -



() Private training activities and ta-ililiecs at entssfprises.

vacalioual schools,ste,

A_bart from formal.educﬁ£ion, short courses are also offered
by numbér of govérnment'iﬂd private organﬁizations as an informal
education. During the past § years,a number of private informal
computer training schools are increasing (Tdble 15), and
most of them are located in Bangkok area. : :

Presentiy, informal education can play a ve%y crucial role in
the process of manpower development, partieula%y'in a society
with insufficient Fformal education system and égacifically in
areas of rapid technolecgical changes. An organization which is
most actilve in providing semipnar and training courses.gtill i3
the;”Teqhnological Prpmd#ion Association (TPA}, a non-profit
private organization founded in 1973. During 1987-1988, the
Assbciation has managed to organized 317 seminar and training
courses with the total of 11,756 technicians.

Tablé_ ;5 Humber of Private Informal Computer Training Schools

Uader Supervision of MOE,

S o T A AL T L b A e W o A A SR W LR R ek AL e s ik e et ik i T e P2 A iy e e e e T e . o Tt o e i o

Lecation 1985 1988 1987 1988
Bangkok

School 28 34 41 42

Instructor 39 81 92 96

Student 7,841 8,714 8,276 8,368
Provinces

School i . 7 10 12 18

Instructor 22 20 25 46

Student: 1,381 958 589 1,626
Total

School 35 44 53 53

Inst:uétor 101 101 117 142

‘Student 9,222 9,672 8,865 9,994

T At s e A s v o B ek e e T N e T S T LR A Ty Bt = A e e S R S oy v W AR R L ke G MR L Sk oy e TN e S e e A W AL A e et A RO i



{3) QUaiifIcalIuhs of Lhoss stuaents

The gquality of electronica and computer related manpower is
also of much conceit. beapite.rupid teachnological changes in
these subject areas, it iy very diffcult for universities to have
their teaching staff keﬁt up  with these developments. The
followings are some important causes:

~  the envivenment in the university that allows senior staff

to become stagnant. o

-~ the wserizous shortage of competent manpower started to

aggravate. biain drain,

The problem of teaching staff combined with insufficient and
absclete 1abor4tory equluments constitute the main causes that,
if no appriate measures are taken will rapidly degrate graduates
in these subject areas.

Competent techniciang function c<crucially in upgrading
quality and improving produchtivity in producting firms. Engineers
can never fulily perfora their duties without support from
qualified technicians. Therefor, eflicient and high guality
vocational education i3 an e2ssential condition for sound
development of technologicel capability in tha couniry.

In general, the quality of computer graduates from
government Iinetitutions are vwidely accepted by government and
private organizations. however, preservice or inservice training

should be conduGtgd by the reaspective organiaztions.
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4-5. Esployuent sipﬁation ol those STUdIﬁt; who couplete Lheir

traing as shoxn above

Since it ig obvious that the shortage of computer manpower
has been chserved fTor years. the repori of employment gitustion
of computer graduates is hardly found;ﬁﬁowcver, the MUA report on
Status of Joﬁh?laceééﬁt of Graduatd indicated that approximately
90% of the graduates in computer field= were cmployed within a
yvear after graduation. The other 10X of them in the category of
"Unemployed"” were actually in the procesa of furter education
{Table 16} .

Table 16 Emplovment Situation of Bachelor Begree Graduates in

Computer from Government Universities,

Tk RRE A R ik S R AL Bk e L e Tk S Y o o o St T WU S o Ay bR WAL R ik S AR e e b o - = S T T P WS . e B WAL Sk AR ot e e B e it M e e 7

o Academic Year Academic Year
Computer Major 1883/1984 1986/1987
No. Emp. Unemp. No. E|mp. Unemp
Computer Science - - - 1€ 15 1
(93.76) (6.25)
Computer Eng. 38 34 4 a1 72 9

{(160) (89.47) (10.53) (100) (88.89) (11.11)

Other Comp. fields 22 20 2 43 38 b
' (100) (90G.90) {(92.10}) (100) (88.37) (11.63)

e e e ok S e s A 1R e e i e b e e Sy Sk ok i e e T A e b e i i em e P P e S5 o A 3 T A Al 7 P e 1 i i e e A A v s

Total 80 b4 6 140 126 15
© (100) ($0.00) (19.00) (10D) (89.29) (10.71)

e et e L Al A W A e e R I i Ao 4t T Rb o Y S8 kP M Ak A AT S R A TR Mk . P S WA T AR M ke ey 27 el P P M R T MY S S P WO A R —

NB: One year &fier graduate survey. MUA.
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B~1. Extablishaent of the cenlar

BuckgrOuﬁdmlnformuLion and Juzlification

1 The comﬁgter is now fully-recogniged as an indfspensable tool
for eilficient éperations in  bath ﬁublic and private sectors in a
modern societv. For instance, it is wused to mionitor and control
government financiéi transaction, traffic control, weather forecasting,
census, national security and government exsminations. In Private
sector, computers are used in various areas such as inventory control,
financial management, marketing, elc. To acheive economic progress,

it is necessary for Thailand to utilize the computer effectively.

2 It is generally accepted that the major problems surrounding
the computerization in Thailand are ag follows:
1) lack of trained pergonnel
2) educatioral programs dJdo not respond to the local needs and
fail to wmeat the demands.
3} tock of technical and managerial hﬂowledges on the part of
compuler users

4} no established national standaed on cowmputer education.

3 From the above point of view, it is clearly seen that those
problems for computerization in Thailand are related to computer
education and training of personnel. So it is very important to train
pecple to make use of the computer intelligently and effectively. The
system engineering (software) is of the utmost importancs. System
engineering personnel must be developed urgently in Thailand with high

gquality ‘and large volume.



-4 A recent study shows that the demand of computer peréonnél in ~

1988 is about. 2,700, comprising of about'&QQ;syStEm &nalyéisté and

about 1,900 " progremmers, Comparing to the supply’ of about 200

personnel from National Universities, 4t is implied that formal

_education can sespond less  thea 16 percent of the demand. ‘The gap
between saftware demand and supply, with .increasing of software

portion against hardware, will become a serious problem of the countxy

in the future. See detail in Appendix A.

5 From the rapidly incressing demand of computer software
personnel , .numerqus private training places have been opened without
centrally-organized standards. .T%ié situation has.resulted in gdreat
difficulty in evaluation of computer 'knowledge for employment
procegses. It is the respbnsibility of the Ministry of University
Affairs to establish the National Computer Softwafe Trainiﬁg Center to
specially develop computer software perécnnel to meet the demand and
at the same time to develop standards of computer education

nationally.

{1) oObjeciives

The objechve,of this program is to estabiish the National Computer
Software Training Center (NSTC} for the development of an effective
training system for computer software personnel in Thailend to wmeet the
demand in both government &and private organizations. Within the
framéwork of computer education, we have had the advice of Center of
the International Cooperation for Computerization which 1is the
organization under the jurisdiction of the Ministry_of Internationa}

Trade and Industry, Japan.



{2} sectivilies

1 To ﬁesign and operate the standatdized curricula of
compdter soffware training in the following programs:
1} Basic Programmer courses
2) Advanced Programmer courses
3) System Engineer courses

~ 4) Other training cousses

2 To encourage and support computer education by:
1) Developing national standards on computer education
2} Training the trainers in computer softwarz
3) Sharing the computer facilities with the institutions

of ﬁigher'leacning from both government and private sectorz.
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{3} Priocity znd argency of lhe Center an the Sixth beve] aprent
Plan |

According to the approval of the Royal Thai Cabinet in
September 1987, the National bomputer Software Tﬁaining Center
Project was promoted as one of the top priorities En the Thailand
Three-~year Directive Plan (Japénese ~ Thai Technical"Coogpration)
covering froﬁ,r 1987-1988. ConseQuently, the Minisfry of
University Affdirs}’an impl2menting agency, has undertaken this
project as a high]priority Qith essential support from the Budget
Bureuas. - . '
This project;isséractically recognized an urgent project.
Because, the problemskaf computerization in Thailand are caused
by the serious shortage of manpower that may trun to be an
obstacle to the national development. So it is very important to
train people to make wuse of computer intelligently and

effectively.



5 e . \Conor
(4} Belatione with olaar armnxxaiums m?m&em&& {(for. EXAMP
{ng Honghut's Instituie ©f Trchnelog: Latkrabang)

Since  thoe Nabional Coéputer Software Training Center is
the goverrment organization, $0 the signiflecant relations with
other government agencies ace formally identified, such as
Vsupports.FrOm the Budgelt Bureau and the Civil Service Commission. -
The Center will create the cooperative environment among the
agéngies concerned from both public and private sectors. For
examﬁié;'”tha,_qgverning Board - will consist of members from
universities, MOSTE,'and private sector.

Now, the Ministry of University Affairs, is receiving
the full supports from Chulalongkorn University and King
Mongkut’'s Institute of Technology lLadkrabang for the preparationg
and develepment of the pprjé¢t.

To positively respond to the objectives of the project,
the Center will closely coordinate with the following agencies:-

- Government/Private Universities. |

- Other Government Agencies and

- Private Seclor.
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Cocrdinating Agencies of the National Cotpister Software Trainlng Center

~\

y/// '

_r"-"“‘“\\ ¥ m o
. l//
/  Other / NST '

B N .| Univexrsities
Government Centexr

Agencies / '
\ ° _ . Ve \

\“—*““‘/ - \"'—._../‘

.

A
/s

MUA ¢ Ministry of University Affairs
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B~%. Orxanizstion ot the Center

(1) Organization chart

Né_tlen_at Computer Softdare Traln!.ug__l:ggt“g

Miplstry of Unlyers!ty Affalrs

{ Hinistry of Univeraity I

{ Affsirs

-

0ffice of Permanent

1 Universities/Institutes

Secrotary
-Hational Combuter
Softvare Tralning
vanter
Facultiss
Dlvisiche




doverning Board of
fatianal Computar sofltware Training Canter

et
Divegtor

Saputy Director

Chiel of chiaf of chiei of chief of
rMuintrativa training Tachnical Comp. Sys.
. Division j Diviaton Divimion . bhivision

4 5 ztflcers 1G-120 officers §5-10 ofZicars 5.10 offiters

The Governing Board consists of

1} Chairman from Ministry of University Affairs.

2) Vice-Chalrman from ¥Ministry of Science,
Technology and Energy.

3} Member from Universities (4]

4} Member from MUA (1)

5) Member from MOSTE (2)

6) Member from MOE (1)

7) Member from private sgector {3)

B} NSTC-Director



{1

Training Centar

Haticnal Cbmﬁ-utur S5oftware

Funclion aud dutles of rarn sociions

]

’___,__,,.........._._...
M-ui.nistrativa

!

piviaion

~ Parsonnel

- Financial
~ Building

Indugtrial
liaigon

¥

- Public relaticn

- AkC.

{4)

Traiaing

Division

¥

Bagic progranasr couwrse
% montha).

Advanced programoery
couraa {{z montha)

Systews afginwer courss
{fy wanths)

Jpacisl cournes for businsas
managemant

Courage for ganeral public

ete,

Steff allucalion

Techaical ‘

Giviaion

Povelopment of
training programs

Computer
Syatem
Divisaon

-~ Oparation of
the computer systom

Davalopment of standards of |~ Maistenance

compuier cducation

Seninare /verkshops

Resea=zh and
developemant of sof tware

industisl Aervicas

OO,

- 8rC.

.According to the organization structure of the NSTC,

there will. be about 50 permanent personnel expected to
_ wﬁen it is fully established. At the
Center will start with 15 personnel. .
' : of the Center can be classified into 3

the NSTC

categories.

personnel
They are :-
1. Temporary personnel invited from universities

government afficials

begining,

" operate
the

3. pertmenent personnel with special salary.

The staffs allocation is shown in the organization chart.



B-d. .Budgetary conditien af the {enler

{1} Prasont budgeisry conditlon

The government budget allocate& to the project during
1988-1990.

in Baht
T lassification 188 1sss 1990
““““““ Recyrvent 100,000 100,000 200,000
Investment - : 1,200,000 1,200,000
o fotal 100,000 1,300,000 1,400,000

(2) Budgetacy allocztinn alan

Two sources of financial income for operation of the Centar

{1) Budget from the Gavernment for operation, maintenance and cost
of utilities. It is sstimated as 3 -5 million baht per year.

{2) Income from tuition fees. Tt ia estimated .as 3-5 million baht per
year. This income can be used a8 supplementary rewards for

maintaining technical staff.



§-4. Building condition nf the Center

{1) Proposed site (Map)

Project site
This vproject will be operated at the MUA builﬁing. It is
located at: 7
328 Si Ayutthaya Road
Phayathai, Bangkok 10400
Thailand

(2} Drawing uf the building

Mecessary space with environmental
equipments being provided are as
tollow:~

1) 3 - Lecture Room (30 participants each)

2) 2 = Torminal Tooem (30 worlkstations each)

3} 1 = Computer floom {1C0 ¥2)

1) 1 - Library {BO 3%}

H) Exports OfCtea (Tatalx1Q0OM?)

6) Prolessional Stalf Office (200 3¢)

7) Administrative -Area (60 M2 )

TAAL = 1,000 M2

g —



DRAFT FLOGOR FLAN

THE. HATIONAL COMPUTER SCFIWMARE TRAINING CENTER

WINISTRY .OF UNIVERSITY AVFRALRES

Les, 8o Lec. M, Terminals Terminals
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- Librazy Study Area LacsRi.
Thixd D100E.
F —

Aﬁmemo Techs étﬁff& Cmputsr R

[

i

TechsStaff,

Heeting Rine

Seéa;:d Fleog

—100—



(1) Schedule of the buliding preparation

________ 9 0 e 14 o D e e k88t B T 4 7 0 L i 8 A Ak e B b o o el ok 7 o b S m £ o 1L S o S A e ke e e e = 0

Activities ; OCT } wov i DRC ! JAM | FEB | HAR I‘APR I HMAY | Duration (Ddays)
e e e LT yom———— R Attt P~ fmm—m——- e bl bl
L.peatgn\Draving LI : H ! : : : : 30
2.Construction Bidding ; POEC ! : ; H ; ; 15
3.Construction : I ST S—" : ! ! ' 70 .
{Renovation) H i H H H H H H :

4,Intqriar Dacaration - ! s : ] — : : ! 30

: ' : : ' ' : ' v

; S A : : ;

; : ; ; : ; : ' !
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B~%. Manpower tondition of the %enler

(1) Locturs snd lastroctor far tralalng In the field ©f software
technciugy

Number of lecturers and instructors of the Center
and the recruitment plan

Personnel 8% ! 90 ! 91 ! 92 ; 93 | 94} Total |
___________________ I_______|__'__»__|_q“__‘l.;‘_.__iW____l_ﬂ_ﬂﬁl‘__,__‘____!
i t t [ ] 1 1 . []

Training Div. borr o200 50 8 4 - 20 '
Pechnical Div. ! 1! 61} 3! -t - =1 10 :
_________________ tp___“__al__MN___{_____u_____l_______l,_____l__,________.l
] 1 1 ] . ) 1 E ]

Tatal o2t gy o8 8, 4% -1 30 i

There will be about 30 lectures aund instructers to develop and

operate the training courses. At the Dbegining, about 10
instructors in software technology will The invited fram
universities. The permanent staffs will be carefully selected

and trained toc ensurs the capablilty to replaced the 1initial

staffs.

{1, Tacbniciszu and opsratar Tor operation and maintensace of the

venler

Numbher of technicians and operatces of the Center

and the recruitment plan.

Personnel f89.1 90 ' 91 ¢t %2 | 93 } 94 | Total
e ot L o o o e - A e ki l______[_____l____lm___iw_“._l____l ________
—— 1 1 ’ I ' 1 i
comp.3ys.Div Vo1 3y 4 2 -7 - 10
{Technician\operator) | ! ! ! 1 1 ;
—————————————————————— e R R e Rl Rt Bt b et
Total P13 o4 2 4¢ -3 - 10

The technicians and operators will be initislly invited from the
_university‘ as well. At the full operation perjod, about 10
" technicians and operators will be required.
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(4} Secretariss and clerks ior =zanagenent of the Caolsr

Number of Secretaries and Clerks of the Center

and the recruitment plan.

Adm. Div.
{Secretary/Clark)

At the Dbegining,
supported by the

secretaries and clerks of abolt

e A o e L T A R L M A L bk mR e ek Re et A e MM e BT e b e AL em 8 Ak AL e AlE b Smma rm e e e e

{ g9 ! 90 ! 91 ! 92 ! 93 ! 94 ! Total
_____ T BRI ST I DT S D
1 1 1 1 i) ] ]
I T
' 1 ' 1 1 ) 1
t ' t ! ¢ 4 i
_____ 'R BT S DU DT S
1 1 i \ i i H
B N

the needed secretaries apd clerks will he
Planning Division of the HMUA. “The permanent

5 will be recruited.
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G. Goncepllon on the Propcezed Projsct by the Goverumeni of
Thailand _ |
(¥han the Governsmeni of Japasn Judga the Provvsed Fraloet
rhether tu take 1% ng as the Projecl-lype Technical
Cooparation, we shuuld get more deiailed I{nformation sboul
following estters)
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C-1. Purposo of the Proposed Project fhecein-after refarred ta a:
“the Frofect™}

Project Chiectives L
The NSTC will be established to acheive the following

objectives!

1 To design and operate the standardized curricuia of
computer software training in the following programs:
1) Basic Programmer courses
2) Advanced Prograsmér courses
3) System Engineer céques

4) Other training cousses

.2 To encourage and support compuier educatlon by:
1) Developing naticnul standards on computex education
~ 2) Training the trainers in computer sofiwars
3) Sharing the computer facilities with the institutions

of higher learning from both government and private sectors.
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G-2,

Scope ol the Project (Scope of technology lrangfer)

The praject,co?ers four major activities, The core activity
is the training of computer software for the development of Basic
Programmer, Advance Programmer and System Engineer. As a result,
a . series of standiard curricula for computer software training as
well as the related textbook in Thai will be developed. From this
point of view, the. Center will play an. important role in
technology transfer in the field of computer technology. The
total ,outpﬁt' in 5-year plan will be 2,050 computer software
personnel. In addition, there will be a large number of
participants in the short course and seminar‘programs. This will
provide the MUA a more effective =»ole in coordinating thé
development of computer personnel szmong universities in the
country.

Secondly, the Center will develop the ndtional standard on
computer education, so that the organizations in both government
and private sectors will have more confidence in the quality of
computer;ﬁersonnel. Training the trainers in computer software is
the other aspzct of concestration for the Center. The preparation
of the multiplier factor.is very important and very urgent while
the sericous shortage of menpower is fully recognized. The Centery
will initiate the cooperative environment for the development of
computer technology and human resource  development among
institution of higher learning from bhoth gdvernmentrand private

gectros.
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{2} Duration and frequency

OQrganization of Course
(NMBasic Programmer Course
30 OR 60 peopleX4d=12000 per yaar
240
(Advanced Programmer Course
30 OR 680 peopleX2=600R per year
(3I)Systems Engineer Course

20 0R 25 peoplexX2=400R per yaear

(430 thers.

{3) Nusber cf irainees

The NSTC will produce about 410 qualified computer

personnel per year in the following progrems:

1) Basic pmgrénmer = 240
2) Advanced programner = 120
J) System engineer = &0

Total = 410

The total output in 5-year plan will be 2,050 personnel. In addition,
there will be & large number. of participants in the short course

training programs.
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6 3. Progiam for training courses

() traloiag f/ald (For example,GOBOL programaing.systea

engineering,elc.) and Larget

The Education Plan-of Softwa'r"'e'--Ce'nt_-ér is
for training people as practical programmer

s and practical System Engineecrs who will

o
-
-
s}
=3
-ty
)
-1
3

carry ou ation processing Jjob

in business and educational field.
The Education course is composed by twuo
major categories. Qne is Systems

Engineer Course and the other is Pro-
grammer Course. And Programmer Course |s
compose with Basic ¢tcurse and Advancead

CccuUrsge.

Training Objective
"(DBasic Programmer Course
This course is for a beginner who wants
to be practical programmer,
This course Presents a KXnowledge of"

basic-COBOL language with machine practice.
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(ﬂAdvanced'Proﬁramméf Ceurse

'Tﬁks.cours% is for a person'Qho3ha§
K@gﬁkeﬁge of* COBOL D?ogrémminz and basic
comﬂutér.but_&as no deep experience of
making programf

This course presents a Kknowledge of

specific¢c COBOL -and anothecr iansulage for

being practical proframmer.

()Systems Engineer Courcse

This course is desingned. to ¢ive knowi~—
edgé of Qperating System‘ Data éase System,
Communicat{on S¥stem aand Business SYstems
Analysis & Design Techniaue.

(4J0thers
This course is open to the community.

~to specific poeple who are the executives
and want to introduce Computer SyYstem.
~-tg citizen who wants te have the study

of common Xnowl edge of computer,
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Course Guidaea
(MNDRasic Pragrammer Course
Length of
Course. T hren monthe -
dIntendad for: Persoa who will be programmer
' ' in tuture. :
SYnépsjsl “THiS caurse presents a Xener.|
o inttoduction to the structure
and capabilities of the
standard COBOL programmiag
languagyge. .
Objiectives Upon completion of this &cours
the student should be able to.
code a COBOL program when
givea a list of rscuiced out=
put, a progcam fltavehart, and
the file lavyout forms for the
input aanad output files. '
PREERQUISIES: High School
or graduate equyivalent degree
Curriculuem:
No. Theme Duraticon{Note
1.1 jComputer Sy¥ystem ! 3 W
{1} intreduction to Data Processing
£2) Programszine ingic and Floscharting
1.2 }Programming a W
(1) COBOL Lansuage :
(2) Rorksanop for COBOL
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(2) Advanced Programmer Cours

143

Length of

Course: Six Months
lantended for: Person who will be a seniocr
programmer and be 2 Program-~
ming leader of individual
. sYstem. ' '
Sypnopsis: This course presenits knowledge
' and capabilities of program-—
ming languages. :
Objective! Upen complition of this course
the student hould be able!:
(1) to code specific Proegramming
languages completely.
(2) to design a basiec file
layout forms for the inbut
and nlltn\;t”;fi l e, ’

3 to designrn a basic input
put forms.

(4 to present a basic Rragyram
spasifications.

PREREQUISITES !Basic Programmer Course or
- having equivatltent-Knowledsges
Carriculum:
No. Them= DurationlNote
2.1 Pfogramming Language 1
(1)C080L Review 1w
(2)C080L Seecifics 3w
2.2 1Basic System Sorfware 2w

{Dintroduction to Operating Systen
(2)Basic Operating Systen

2.3 |Basic System Design
(1)¥orking Systex Design 6
(2)Specification Study 2

o

2.4 {Programming Languaga
' (1)Assenbler 3w
€314 720
{3)BASIT
(4)FORTRAN
(5)C L 4w choose
(B)APL ; one of
(7)PASCAL two -
(8)Prorog/Lise ' o (2)-(8)

?.f Tama Coagdy 7Y
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{(3) Systems Eangiaeer Gourse

Langth of
Couisa S1ix moenths
intended for!: Person whn will be a Systems
: ; Fngenear. And also, he/ she
will be a.manager of EDP
division in various academic
o~ businezs filield
Sysnonsis This course presenls Xnowledxe
' and capabilities of Practical

System Software and Business

Systems Analysis & Design

Methodology.

Oblective! Upon complition of this coursc
' the student should-be able:

(1 to understand a complete
Operating System, Data Base,
Communication S¥stem aod
Business Systems Analysis &
Design Methodoliogy. '

(2) to design and install a
system software for a spe-—
ctfiec data processing system

(3) to design a Data Process-—
ing and Communication Systewm
as a member of EDP project
team.

iy to design a Data Processing
Systam Ino >uasiness {ields, as
a menbav of EDP devzloping
profasct team.

PREREQUISITES :@Univirsity anad Advanced
 Programmer Course.

@Experience of prosgramming

more than two Years. .
@Biness experience in Business
firld more than one Year.
Carriculum:?
No. | Theme Daration|Note
3.1'1Programming System o
Review COBOL, Assenbler 1w

3.2 1System Software

(i)dperating Systes Outline _ T w
(2)Specific Operating Systew - 4 W
3.3.Daia Basé Sysrém . |
' (1)Data Base Design ' 2
(2)0ata Base Prograaring a W

—112—



No. Theme

Daration

Note

Databdase Utgility System

(1) Utility :Sysben’
5 (2)

iness Systecms
fvsis and Des
ethodology’
(l)fntroduction
(2)Background Analysis
(3)Functional Anairsis
(4)Systea Prototype Desizn
{S)¥arking Systex Qesign
(6)0parational Desizn
(7)Systex Specification
{8)Case Study
Presentation
Documentation
manl
{1)Presentation Technigque
{2)locurentation Technique

n
v 120

;F‘

i3
a
t

Zew

and

S ormao

tng Langu
ng System
0as Resear

i B B~ Bl B e |
U S T R B
e 0 E

Rt~ I S s R

Utility Software Pragramaing

Manage—

2%

2

a&e

rch

(4} QO thers

Open Seminar

Top Manager in busi
{(1)introduction to Dats Processing
(2)Hox to iatroduce Computer Systexs

4. 1

ress ftiteld

(3Mands—on experience via Hardeare/sofware

4.2 Middie Managev 10 b

{1)Introduction te data Processing

#Nnsiness

firetld

(2)Hands~on e;pé?iencc vis Hardvare/softwvare .

Citinge n ag a l1 fe o
(i)introduction to Dats Processing
(2)Codputer Society
(E)Uenonstrat1on(0bservattan tour to
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(4f  Sorts and quallficatios of Lrajnee

The trainees can be classifiéd_into d t&ééS- L

1. General individual comnpleted Hiﬁ\her hi%h school
certificate will be accepted as the basic entf?rlevel of the.
program., It is also included in this category the university
graduates in the fields of high rate of‘unemployed.

2. Private sector personnel, included new staff preservice
training and personnel development programs.

3, Government sector personnel.

RQualifications 6r prerequisites of each program ars as follow :
Basic Programmer Course : High School or Graduétq
equivalent certificate
Advanced Programmer Course : Basic Programmer Course or’
having equivalent knowledge.
System Engineer Course : 1. University and Advanced
Programmer qourse
2. Experience of Programming more
than iwo years
3. Business Experience in Business
rield more than cneAyéar.
There will be a standard prequalification test to screen all
applicants and agsign them to the appropriate programs.

{8} Callection fo tesining fee

Basically, the training fee for each progrem will cover all
operational expenrnses of the Center. However, privillede or
special discount would be available for some groups of trainee.
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{5) Kind of certificate to be given to the trainees upon fisishing

the trdining courses

The - Center will . grant aVCertifiéate to the successful
trainee as according to the evald&tian procedure of the Center
and the training ccurses. in the future, the Center may Jointly
grant a certificate or degree with a aniversity for further
development of the Center.

(7) Eaterprises shich adupt those zraduales (Ge=and)

?He; Center's graduates will be adopted by the following
agencies; '
1. The Saftware House
2. Caomputer Vendors
,3..Banks/Finance
4. Education institutions

5, Government, agencies,
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€ 9. Ipplesenialion schednle af the Project

(1} Schadvle i @anpomer allecation by Thai side

The Total number of personnel and the recruitment plan
of the Center.

- (R - —_——— - it e T A kAl S R et e W Aew S e
W vt e e b b ek s e e e Ak e s ——— o ———— P —

Personnel 189 ! 90 ! 91 ! 92 | 93 |84 | Total
' ' " \ R T T N
““““““““““““““““““““““ [t T W P | t [
Director . I R e i T S S, ¢
Dep.Pirector S S S T T S T S A
Chief Div. A R T T A N S
Secretaries A R S e O B
Instructors P2l 84+ 84 %% 4 -4 30
Technicians Er o3 4t 20 -0 -~ 1 10
e e e e e ' ST BNUE D RO SUOEUR e
1 1 t ¥ 1 ]
Total f11 0 14 % 14 719 4 | -1 53

e i - — N A e S % Mk by T TR M R A rr W T et p T s e o e T e e —m el R A s e S S TRy e T M ey B A e S ot e s

Tt is the strategy of the MUA to invite initial technical
personnel from ths universities for the preparation and operate
the  Center at the begining stage. After the permanent
pergsonnel has been +trained and gained enough skill and
knowledge, they will replace the invited'pérsonnel for a full
‘operation of the Center. o
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2} Schedule fur budget allocation by Thal side

Budget Allocation Plan from 1990-1994. |
in million baht

b e e W B e e MR R a e bR LAk e MR R ek Ra S RN M AL ST RN A s R Y T ma MU LM TN e e e W Aam e R R Gl K A B S Sl rer e Fe me e e e e M e

Sources 1990 1991 1992 1993 1994
Government Budget 1.40 3.00 4,50 5.50 6.00
From Training Fees - 1.50 2.00 2.00 2.50

Total 1.40 4.50 6,50 7.50 8,50

o et L A i A ok L b ek W AL i e ARL RL o me A AR A L T TE e My M YR MR ML S T AL n e e TUr e e S R A M R My e e R Gh e M b e gt A e e
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~#. Hequest from Thai side far the Proi§s£"

(1} ﬂispatch of thh'iapanese experis

{Specific flaldsfwith teras,numrber,role,qualification,ete.)}

U Assistance Requested _
Technical cooperation requested from.the Government of Japan

are as follows:

Field - TGTAL 1989 1920 1991 1992 1993 1994
of operatién
/Activities no. WA NG, W Ne. WM DO, W No, mn no. ﬁm no . wm
1. Computer 2110 2 4 2 24 2 24 2 24 2 24 2 U
{in general)
2. Progrmmming 6 55 1 2 1 12 1 12 t 12 1 12 1 5
Spec. .
3. Operating 6 556 ¢+ 2 1 12 1 12 1 12 t 12 1 o
System Spec:
‘4. Dats Base 6 56 1 2 1t 12 1 12 1 12 1t 12 "1 6
Spec.
5. Systoem 6 56 1 2 1 12 112 t 12 1 12 1 5

Analysis and

Design Spec. .

et b e A e e A o e A T i e PR b oy 4 et . o s . T T A s P ot ik T A § Ao o et L Y i Y 2= P s et ot b ] o et e Tt A

— 118~



1.1 It expects the experts: to train Thai counterparts Fn
development - of curricﬁia,-implementation of training programs, as well
as operation and majintainance of the computer syvstem.

1.2 Ixperts' Job Description

1} ComputefESpeCialist {in General)

Function: ‘Two computer specialists aﬁg required to work
for the project. One specialist will be the e§pert55 team leader and
the other will be the. experts’ coordinator. They willwaonsult and
discuss. with the 7Thai counterparts [or plamning and preparation af

technienl activities for the establishment of the NSTC

2) Programming Specialist, Operating Svstem Specialist,
Data Base Svecialist, and System Analysis and Design Specialist.

Functions:

{1) To assist the Thal counterparls in the development
of vapious ctraining  programs in details including curriculum design
.and text books in according to their fields of specializatipn_on
computer software.

{2) To train the Thai counterparts to acquire
experiences in conducting the training programs,

All expert should be invited T[rom the Center of

International Cooperation for Computerization.
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{2} CGCounlerpart traiuing in Japan
CfupeciTic fleids with ter:s.number,qualifi"catlons.eir:.)

Fellowship

e e ot e e e vt it it o et e o 1t ot b e S B e . e e i 8 s ok S S S S 8 AT AT A 2y ek 5 8 47 ki e e e B SR

Field of TOTAL 1989 1990 1991 1992

Training ho. mm  no, MM RO. o no. B no.

e e e e e e e 2t 2t ot At e A i i k2 A i o ke ot P T P A St P . i e R e 9 e s 4 Y LA S o i el = i o S o S i S e e B

t. Hardware Engineering 6 24 2 8 2 a 2 8 -

2. Software Engineering 24 144 & 3b & 36 6 36 & 3b

e et et e e e At it b s A o S 2 o o e e i o o T T R ot Sk o S ke i A TRl Y Y Rl T S 48 S T T T

e e e e et e o e e 1 o e e et T ek = A i B e i g P bt e b e e . Sk TR e e o e T Y S 2 o AR o e o8 S 88 L ey e e T

Justification lor requesting fellowship

Tralning in  hardware engineering is necessary for Thal
counterparts, and it should be done before the installétion of computer
svsbem. The well brained stafll will be responsible for the ope&ation
ancd maintainance of the svstem. The total of six technical staff will
' reduired to be trained in hardware éngineering for four months each with

two persons a year for Lhree vears.

The main purpose of these fellowships is to provide technical
skills in various bLypes of programming technology for Thai counterparts.
So, they wili be the leading members in.conducting the training
programs. The total of 24 software engineers is required., ‘They will
be trained .in a six-month program, with 2 persons a year.for four

Years.,
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(3} Pravision of sachinery,equlpment and paterials

(Specificatlon and quanlity)

Equipments
In order to successfully excute the prodram, a powerfull
computer syslem is yvequired 1o install in the NSTC with the
cogperation of the Governmeni of Japan. Detadl recommendalion is
specified in the following table.
Descriptibn : Quentity
of equipment item

1. Central. P¥ecessing Unit 1 Unit

2. Magnetic Disk Unit 1 Unit
3. Magnetic Tape Unit 2 Units
4. Line Printer 2 Units
5. Console (OPS) 1 Set
6. Work Stations 60 Sets

7. Software

Thz computer svstem will be installed with the necessary
software for the host computer and the terminals which will facilitate

the tralning prograuns.
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WML iMain Memory Unit
Chy Central Processing
FoU :Magnetic Disk Unit
MIU tHagnetic Tape Unit
LP :Line Printer.
oPs :Oparator Station
FDD iFloppy Oisk Drive
s :Serial Printer
CRT  :Cathode Ray Tube
XB :Kayboard ’
1/Q tInput/Cutput
510 :Storage
RPI :Row per Inch
. LP®  :Line-Per Minute
KB/S :Kilo Byte/Secomd
MB ‘Hega Byte
_UNI :Unit .
MIPS :Mi{llion Imstruction Per Seiond
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¢-4, Buration of the Project

it is expected to be completed in 1893,
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u-7,

Mapagesent of the Project

Toplomentaling agency (rasponsible organization) of Thaf s; U

Details of the Implementing Agency

1nstituti6nal Framework

The Ministry of 'University Affairs (MUA) comprises of.the
Office of the Secretary to the Minister, Office of the Permsnent

gsixteen state Universitiss/Institutes and _twenty five

Education Instituticons.

Secretary,
Private

responsibility of MUA covers functions and duties of those offices and
It. ig the respongibily of MUA in developnent of high

Generally, the scope of

Higher

institutions.

leve] manpower for national development.

MINISTRY QF LNIVERSITY AFFAIRS

]I Afanmier l

T

Permaneni Searctary

{ Office of the secreiary to \he Miniszer l

-—-, Offiee of the Pesmacens Seeresary '

'!'.

=

Sutte Umiversitiesdinditytes

]

J

]

——
H

L Priveie Higher Edwestion tnnitstions ]

———{vAiwum: Affains Divition ] {—;hs; Mt} Uity

‘»— Mahidol Usihwersity ]

Assumption Jusincn
Admininration Collere

-

.
Ranpit Cotheye

_‘{Foﬂign Reluions Divisien ]

[ Kaverearr Updversity

]“'{iﬂn of Songklz l.‘nx'vmnrl

P ]
Bundit $ehoanakom Colkps

_ — Bangkok Hniverss ot
_{;mum and Student I [Lhui;bn[Mh Univesziny ]_‘ The Mattoaat lnstitute of -I bl 1 il ”
. Dl .. i M v
Affeirs Divisio 1 Dewlopment Adminfstration Bunclit Phirsanulok Coflege ||t Saint Lowia Harting Coliege

Slam Pundh Colkcge

l——-Eucﬂl AfMin Division I

[ Kbom Kaen Universay

}—ﬂmihmhkn; Uniressity ‘]

King Mongyut’s Imtiaume
of Technology Ladkratung

l“’—‘i Shpakbra University

Chrimian Coflege
e
Dhvnatiipendi Univergy

]

Hua Chiew Colleye

I
7

Sism Technics Unbronity

Sowh Eapt Asia Cofkege

S Esarn Colkge

——c{&mﬂrﬂ!}iﬁlbﬂ

King Moagkut's tnniiute of
Technolopy Motk Bangkok

-——[H—annhu Brivizics

~i Seinakharinwirol University l

lnstitiee of Socisl Pcboiogy

S

Sripaders Univentity

Kaiem Bundit Collage

Srisophoa Callege
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(2}~ Joint conslities (to be ari'&{bized bg’r—' That and Japanese sides)

125 —



£-8.

Undeptaking ¢f Thri isis

{n case Lhe ﬁuvetnmen{ of Japaw Jdegidss o cunduﬁiéﬁﬁg Preject
as Ahe R;ajectwiype Techunical Cuopecatfbn Prdjnct.tha
Government of Thailand is-expectad'fé'undertakan the

following naters.
If Thati s1ds has some comussnts o1 yuastions on those

Battars, plesse answar.

{1} Prepajalivon v buflding snd facilities for the Project

{2} Sacuriag ot couterpart personnal for ths Project
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(1Y Sacuriag  of apneatinssl sost Tor the Projazct

{4) Prepsarztion of =achinery,equipnent and smalerisls necassary
tor the Profect exceplt for *hose iltemy provided by ths

Japansss side -

{8) To provide the necessary facililles ie the Japaness esj.. -
dased on thﬁ,égé&ement bn“?%}hnia§§ fopgsratian  ab_.en Lis
ﬁlngdum~of Thailand and Japnsse Savernmen? signed 'n Teliyn

on Rov.5. 1981.
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§; : Dthers

p-1. Wseful other information for the Project
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(Translation)

Thedtath, October 12, 1989, Thursday

JAPAN HELPS MINTSTRY OF UKIVERSITY AFFAIRS FOR ESTABLISHMENT

OF CONPUTER TRAINING CENTRE

: Pro.Dr. Wichit Srisa-an, permanent aeéxetﬁry”to the ﬁiniatry of
Uniﬁersity'ﬁfféirs digclosed that during October“iﬁuza,lQBQ pre-feasibllity
survey mission from JICA, Japan will arrive to Thalland, The mission
will ﬁake data.atudy for helping establishment of Natlonal Software
Coﬁputer Tréining Centre of the Ministry of University Affairs according
to the approval of cabinet. H

Permanent secrétary further mentioned that at present, Ministry
of Unlversity Affalrs recelved cooperation from Bangkok and Thonburi
Institute of Technology for using 2nd and 3 rd floor of its buildihg
for temporafy centre. The sald centre will be appropriately improved
in nearnfuturg.

Nationai'Software Computer Tralning Centre will become the
center of cbmputer £echn1cian3 from various universities and inétitutes
for co-training personnel in the fleld of software c0mputef.

" An establishemnest of this software computer center is response
to the need of governmentsand private sector which are dacking msnpo#er
in the field of computers The Ministfy of University Affaire will
proceed in cooperation with varlous universitﬁeé.Prof.wicﬁlt Srisa-an

emphasizedyz"
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DEVELOPMENT OF SCIENCE AND TECHNOLOGY
CHAPTER 1
INTRODUCTION

1. The need to accelerate the use of science in nationa!l development was realized in the
Fifth Ptan, which considered the integration of plans for science and technology for the first
time, The Fifth Plan placed importance on the role of the government in strengthening scientific
and technological organizations and institutes, It stressed the need for promoting quantitative
and qualitative manpower devetopment at high and middiz levels in order to satisfy the reguire-
ments for economic and technological development. Technalogical research and development
was encouraged, as was the creation of an awareness among the general public of the role and im-
poriance of science and technology in national development, in people’s livelihood and in every-
day life. The primary goal was to create an atnosphere conducive to the foundation of sciertific
and technological capabilities. Cooperation with foreign countries was seen as the main tool for
carrying out the policy, : '

2. One important result has been the creation of an awareness of science and technology
among the general public, and especially among top government administrators who have accept-
ed the importance of, and increased their support for, developing science and technology. For
example, budgetary support and cooperation with forgign countries were instrumental in Thai-
land’s bid to become the location for an international genetic and biotechnological centre. The
centre would have had strategic importance in-transferring scientific and technological skills
which would increase the potential for national deveiopment in agriculture, industry, natural re-
sources and the environment, energy, medical sciences and public health. Even though Thailand
was unsuccessful in her attempt to secure the international centre, the government continued to
support the initiative and set up a national centre for these branches of science and technology.
Similarly, although national budgetary constraints prevented research and development expendi-
ture from being increased to the targeted amount, expenditures in key economic sectors were in-
creased, with the emphasis being placed on fully integrated research and development projects
whose results could be _utilize_d immediately.

3. An unprecedented number of science and technology cooperation agreements were

made with technologically advanced nations. An important example was the Seience and Tech-
nology for Development Project on which agreement was,reached before the end of the Fifth
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Plan period. This US$ 49 million (1; 7323 million baht) project between Thailand and the United
States will provide support for research and development in biotechnology, material science and
applied electronics. 1t will also give techn:cal support to industry, help in planning policies and
create a mechanism for coordinating the publir‘ and private sectors In promotion of science and
teohnology -

4. "ince the key project noted in the foregbing paragraph had vet to start by the end of
the Fifth P'an pEI’IOd it can be concluded that thp development of science and technology to
ldate has been limited to estabhshmg foundatlons One weakness which needs to be addressed in
jthe Sixth Plan is the relatlonshlp of the pybllc secto_r with private sector users of technalogy who

)are more famnl;ar with its prob!ems Coordination will render technology more beneficial to
gconomic deve!opmant Another problem in the Gevelopment of science and technology is the
lack of coordination betwoen the various government units, which leads to incomplete develop-
ment and ineffective use of techrw_!qu. in adc_htmn, government activity is limited by national
budgetary constraints, Consequenti\ﬁ,'a joint effort is required to ensure maximum efficiency in
the use of the limited resources available,

ROLE OF SCIENCE AND TECHNOLOGY IN THE SIXTH PLAN

5. As economic and social development is expected to become increasingly difficult to
achieve, it is necessary to continually improve the efficiency and quality of production in key
sectors including agriculture and industry, Seriows and continual development in science and
technology coupled with good management and services are vital if Thailand is to increase her
standing in the intensely competitive world markets which she faces today, and raise the standard
of living of her people.
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