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PAPERS AND SPEAKERS

SIGNIFICANCE OF FIFTH GENERATION COMPUTER SYSTEMS RESEARCH AND
DEVELOPMENT

KAZUHIRO FUCHI

Last year Professor Tatsuo Moto- oka from the Umversny of Tokyo spoke on “Overview
and Introduction to The Fifth Generation™. This year Mr Kazuhiro Fuchi, Director of
Research Centre, Institute for New Generation Computer Technology (ICOT). Japan,

will speak on the *Significance of Fifth Generation Computer Systems Research
and Development™.

Biography

Mr Fuchi was born in 1936 and graduated with a BS degree in Applied Physics from the
University of Tokyo in 1958. After graduation, he joined the Ministry of Intemational
Trade and Indusiry working as a Staff Researcher at the Electro-technical Laboratory.
In April 1972, he was promoted to head the Voice Recognition Section of the Laboratory.
By July. the same vear. he was Head, Inference Mechanism Section of the Laboratory.
In' January 1980. Mr Fuchi became Director, Pattern Information Department of the
Electro-technical Laboratory. When the Institute for New Generation Computer Technology
(ICOT) in Tokyo was launched in June 1982 to take a leading role in Japan's Fifth Genera-

tion Computer Systems Pro_]ect Mr Fuchi was made the Director of the }COT Research
Centre.

Mr Fuchi has published a number of books and articles. His research accomplishments
have been on computer arch;tecture programming languages, operating systems, speech
recognition and natural language processing. His recent research tOplCS are logic pro-
gramming and new machine architecture.

INS CONCEPTION AND IT'S TRIAL — INS MODEL SYSTEM

TORU TAKAHASHI

As sociéty becomes more information intensive, the demand for more diverse and efficient
Ie]ecommumcanon services- has been growing rapldly The advent of new communication
services such as data-communication and facsimilies also gave rise to new demands’ for more
advanced telecommunication services. In order to investigate the.apphcanon and social
acceptance of anation-wide information network system (INS) in which telecommuniéation
is effectively combined with computers. the Nippon Telegraph and Telephone. Public
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Corporation (NTT) constructed a: pilot plant called INS model system in ‘Tokyo. Tnal
~operation of this system started on 28 Sept 84 and will last unti] the end of March 1987..
In his paper “INS Conception and it's trial”’, Mr Toru Takahasm Deputy Dlreetor General,
INS" Model System Service Bureau. will describe in detail the objectwes and features of

INS and the Model System as well as the INS development schedule '

Biography

Mr Takahashi graduated from Tohoku Umvers:ty, Faculty of Engmeenng, Department of‘
Telecommunications Engmeermg in “March 1959 ‘After graduatlon he joined the Nlppon'
~ Telegraph and Telephone -Public. Corporauon (NTT) and served as a staff engmeer in the _
Engingering Bureau. In January 1976, he became Director, Insule Plant Engmeenng Division
of the Plant Enginéering Bureau. In July 1981 he - became the Deputy Director General of
- the Shinetsu Telecommunications Bureau. He became Deputy Dlrector General of the

'INS Model System Semce Bureau since January 1984 :

FOWARDS INTEGRATED OFFICE SYSTEMS - THE SIGNIFIC‘ANCE CF OFFICE'
SYSTEM ARCHITECTURE L

HITOSHI'WATA'NABE :

Much has been sald about Ofﬁce Automatlon (OA) 1n many dlfferent fields. Various deﬁm»
tlons of OA have also been offered by users and vendors. At NEC, QA is defined.

as a “modern mtell:gent communjcation system” that systemancally and organically ties
together oft'ce workers thmkmg aetmtzes S

Based on t'ms def‘ mtlon an OA S} stem is not _}ust a snmple collectlon of Varlous QA dev:ces
[t is an integrated systermn’ based on a phalowphy of systematization or architecture. Dr -
Hitoshi. Watanabe, Vice Pres:dent (Office Automation) of ‘NEC Corporatmn in his paper

~ “Towards Integrated Ol'l' ice - Systems“'wzll talk on the Significance of Office System
Architecture”.

B:ography

of Electrical Engmeeﬂng in ‘March 1953, After graduation he joined NEC. Corporatlon and
developed - NEC’s first digital computer for the: purpose of computer. alded circuit design.
In 1958 he received his Dr Eng. degree from Kyofo Umvers:ty He. became the Manager of
the Computer Science "Laboratory of NEC’s Central Research Laboratory in 1966, where
he concentrated on Tesearch of computer software. Between 1974 to 1980 he was General
Manager of the Small Business Computer Division, where he- developed the interactive

muiti-work station-type of small business computer . (NEC’s ASTRA).. Currently heds the
Vice President (Office Automation) of NEC Corporation. Dr Watanabe received the Best
Paper Award from the Institute of Electronic Communication. Engineers of Japan, three
times. He- also received the Best Book Award from the same Institute. He was an IEEE
Fellow since 197} and in 1984 received the IEEE Centennial Award.
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For whoin

Senior computer professionals, data processmg managers and senior manaoement assoc:ated
with'information technology industry.

Fee

§S150 per part:upant

(mcluswe of seminar materials, refreshment and Iunch)

Reg:srmti'on

'Fill in the registrat:on form and send it with a crosscd cheque payable in Singapore dollars
to the *‘Japan-Singapore Institute of Software 'I‘echnology by 4 December 1984,

_____W___m_m._ﬂH;_,_W_,,H__.________._'_;______________

REGISTRATION FORM FOR SEMINAR ON

“TOWARDS AN INFORMATION SOCIETY"
— Developments in Japan

Name: (Prof/Dr/Mr/Mrs/Miss)

Compény {Organisation:

Pesignation:

Mailing Address:

Telephone: _ Telex:

_ Date ; Signature
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ADVANCES IN JAPANESE INFORMATION
TECHNOLOGY 85

TOPICS

* AUTOMATIC INTERPRETING SYSTEM

* COMPUTER SYSTEM AUDIT
~* INFERENCE MACHINE

SPEAKERS

AUTOMATIC INTERPRETING SYSTEM |

This paper introduces NEC's ressarch  activities on
machine translation and automatic mlcrprelalmn
technologlcs

Antomatic mterpxe!auon must combine many types of

technologies such as machine translation (language con-

version), speech recognition’ and synthesis. Communi.
cation science or the study of" convermlonal behaviour,
is a primal key in realizing an antomatic interpretation
system, and is considered to be of great help for
future global communication beyond the language
barriers. It is now in the process of development.

NEC has started multi-disciplinary studies for the com-
munication science under an international collabora-

tion in order to creaté a new world of communication. -

MR YASUO KATO

Mr Kato joined NEC Corporation in 1958 after gra-
duating from the Depariment of Electrical Engineering
of Tokyo Institute of Technology. Mr Kato has exten-
sive research experiences in speech recognition, speech

;\;:'.‘

and video mgnal procesmng!commumcauon He is pre-
sently the General Manager of C&C {Computer & Com-
mimication) Systems Research Laboratories, NEC.

. Mr Kato is'a member of the Institute of Electronics

and Communication Engineers of Japan, The Acousti-
cal Society of Japan and The Information Processing
Society of Japan,

COMPUTER SYSTEM AUDIT

No one would argue with the fact. that the Tole of
computer in business communities and- other social
activities 'is ever-increasingly - important- and  far-
reaching. Nowadays ‘System Contingency -Measures',
‘breach of personal privacy’ and ‘computer ¢rime’ are
familiar terms for all EDP practitioners, The need for
computer systems, particularly those for important
functions, to be adequately reviewed/audited is clearly
essential. :

This paper déscn'bgé the present ‘state of the art-of
Cemputer Auditing in Japan and the likely approaches/
trends in the foreseeable future.-

MR YOSHISUKE
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Me tnoue has a B.S. degree. (1956) in Mechamcal Eo. -
pineering, Waseda Univetsity, Tokyvo and a M.S. degres

(1960) in Instrumentation: Engmeermg. Case Intitute

of Tachnology, Ohio, U.5.A: He joined Yawata tron &

Steel Company Ltd in 1956 as a Control Enginger and
is now the general manager of Comiputer System
Ceatre of Nippon Steel Corporation, Mr Inoue had
publications such as “Computer System Used as Pro-
duction Planning Tool at Yawata Work"” (1965) and
“Practical Management and Control in the Steel Indus-
‘tey” {1982). He is a member of Japan “Society of
Mechanical Enginsering.

INFERENCE MACHINE

Recently, Artificial Intelligence (Al) has drawn atten-
tion not only from computer scientists but also from
entrepreneurs and people in various disciplings. Al re-

searchers consider ‘inference’ capability as the most.

typical feature distinguishing AI from non-Al informa-
tion processing. This paper will first discuss the gerieral

aspects of Al and then describes a riumber of im---

portant ‘inference’ topics being studied {in the Nippon

Telegraph & Telephone Corporation Laboratores) such-

as machine understanding of continuously pronounced
speech, natural speech generation from written text,
machine understanding of natural language and symbotl
processing etg,

DR KATSUJI
TSUKAMOTO

Dr Tsukamoto has'a B.S. degree in Applied Mathema.
tics and Physics (1965), a M.S. degree (1967) and
Doctorate degree in Englneering  (1974), ali from
Kyoto University, He joined NTT (Nippon Telegraph
& Telephons Corporauon) in 1967 and now has exten-
sive experiences in research and development in switch-

ing systems and integrated communication. At prasent,

he is Senior Manager of the Advanced Information Pro--

cessing Ressarch Group in NTT. Dr Tsukamoto has

receaved the 1970 award l‘rom the Ensmute of Electro
nigs and Comminmication Eng:ncers of Japan (IECEJ)
and the Prasident Award of NTT in 1981, = :

Dr Tsukarnotq has written a baok un_"stt_rﬂ:uted Pro-
cessing” and “Communication Protocols™ and-he. has

published a series of lechmcal papers ol smular topics
through the years,

He is 2 member of the [nformation Processing Sdcnety

- of Japan and is the Vice Chaitman ofComputer Tech-

nology Study G(oup of IECEJ.

PANEL DISCUSSION
MEMBERS -

AUTOMATIC IYTERPRETING
SYSTEM

Mr William Chan {(Panel Chairman)

" Director

Systems & Compu tec Organization,
Ministry of Defence

Dr Tan Hung Pheng :
Assistant General Manager
Bank of China ~

Mr Paul Wi_l!grris,.e.
Deputy General Manager .
United Overseas Bank

COMPUTER SYSTEM AUDIT

Mt Wee Tew Lim (Panel Chairman)
President of Singapore Computer Society .
Director of Corporate Services,

Post Office Savings Bank
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Mt Chew Teck Soon
Computer Audit Partner
Coopers & Lybrand Associates e Lid

Mr Andrew Woo
EDP Audit Manager
Price Waterhouse Management Consultants Pte Ltd

INFERENCE MACHINE

Assoc. Prof. Hsu Loke Soo (Panel Chairman)
Department of Information Systems and
Computet Science,

National University of Singapore

Dr Chew Tat Leong

Software Engineer

Systems & Computer Organization,
Ministry of Defence

Prof. Teh Hoon Heng
Department of Mathematics
National University of Singapote

FOR WHOM

Senior  computer professionals, data  processing
managers and senjor managemeni associated with
information technology industry,

VENUE

Pavilion Inter-continental Holel, Singapore
7 November 1985.

FEE

S5120 per participant (inclusive of serminar materials,
refreshment and lunch)

REGISTRATION

Fill in the registration form and send it witha crossed
cheque payable in Singapore dollars to the “Japan-
Singapore Institute of Sofiivare Technology" by
2 November 1985,

REGISTRATION FORM FOR SEMINAR ON
“ADVANCES IN JAPANESE INFORMATICON TECHNOLOGY 85"

Name (ProffDr/Mr/Mrs/Miss)

Company/Organisation:

Designation:

Mailing Address:

Telephone:

Telex:

Date

Signature
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GHAIRMAH’S REVIEW

1985 was vesy much the begnming ofn walershed per{ad for the NCB ds it was for the
nation, Economic adversily has slowed down the rapid gmwlh which the compuler asrvices
industry had grows eccustomed to, While taking heart to the fact that'an economic slowdawn
meant a revenue growth of 18% instend of the 29% in 1984, we lost o time in nelhmkmg
our strategics and le look for new opporiunities,
: We are ceitainly in a strongér position today, cumpated to lhe situation in 1981 when
the anional Compulenution Drive was launched with the ealabluhmcn! of lhe NCB The :
Civil Setvice Computerisalion Programme (CSCP) now oporates compulerisalion pmjecls in
various Mlnlslnea and Organs of State, This ambllloua programmie, saffed by340. "
information sysletns pmfcsawnals, has to dale dc[wencd 59 applacahan syslems 10 the
government users. As we approach the cumpletwn of the first five year plan for the CSCP,
several Minisiries and depariments ara completing their phase | computérisation .
programme, The riew sysicms for which new compuleérs were ncqmrcd during the year are
noticeably more complcl. than those imroduced carlier, These' included the Compulerised
Command and Control System for the Singapore Police Force and the Smgaporc Fire
Service, the Compiuterised Mapping Sysiem for the, Minislty of Law and the Appomlmant ’
Scheduling System for the Mln:a!ry of Heallh.

While information systeris are l)emg de\rclopcd for individual Mmtsll}r and departmcnl. '
the development of Civil Service-wide aystems for Fnancial and personnel management were
initinted to ensure m!egrallon in lhe management of these ressurces. Policies on the
sdministzation of data to ensure Civil Service-wide duta shanng. pmlei.uon and .
standardisation were devﬁloped eud \mplcmcmed through Data Manegement Commv.uccs
The Establishment Data Management Comml!!ce was gel up durmg the year lo manage data
on businesses and compenics. .

In early 1986, & new concept of electronio ducumcni proccss!ng wos mtroducec! t0
enable the pubhc to'usé their word-processors, microcompulem or cospuler Eermmnls for
dial:up access to government databeses, The successfut lmp!emeulalwn of this cum-,epl far
the Registry Of Vehicles’ database gave an mchcallon of the benefits ofal lowing private
scclor nceess lo govcmmenl datnbm

in responiee to the government’s new econotnle d:reclmn and the emerglng o
consciousness of lhe polcntta] iinpact oflhe CSCP within and beynnd the Civil Scnnce.
new long range plan was formulated for the CSCP, Theten slmteg\c. thrtsts of the CSCP
Long Range Plan constitule the determination of the Givil Service to fusther exp]ml )
Information Technology and for the private sector, in pamcu!ar the eumputer services
industry, to share in the benefits snd expericnice of the CSCP. -

Significant progress was riade in the aréa ofappllcd research and de\elnpment !hmugh '
the Joim Software Engineering Programime (ISEPY, 2 joint effont between the NCB and
MINDEF's Syalcma and Computeér Organisation, This programme has. extended the
organisalion’s lecimcluglcal seperloire inlo new areas like know!edge ayslems, lhe deslgn of
softweie development tools, and computer netwotking for oflice aulomation.

Tha R&D work on knowledge systems included 1he dcvelopmem ofa Contair cr—ahlp
Manning System joimiy with the Port of Singapore Authority (PSA}, snd an tx]:rer\ system -
shell called RUle Based Inference CONsirlant (RUBICON), devefoped forthe p purpose of
expert sysiem promation and education. Several sofiware deyelopment tools, designed to
incrense lhe pmduclwuy ol'compuler professiongls during the system dewelopmcnl cycle,
are heing integrated inlo £ sofliware package called Picture Oriented Sofltware Environment
{POSE}. A piloy Office Antomation network hed been esteblizhed 1o link the NCB HQ with
the Computer Information Services Depsriments of the Ministries. The experience gained
from operating this Office Automation (QA) system will pave the way for the development of
a Civif Service-wide QA network.
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In Mureh 1086, NCB annsunced he estallishument of the fnfurmution Technology
tistitute {171, P IT] will consolitdate Uie work dune umlei‘ JSEPR sl lnke on'the additional
responsibility of collaburating with the computer survu.e:s fidustey um! the ttiiwur::uy te
tdevelop [T prmlud: fuz e Jocal el internuiiunal inuirkets.

The guar's cevwomic sfowduwn is o tinsely reminelur af e urgenil sivedd c!culup expint
ks lo ensure the long Wwin bru\vlh of uir t.umpult.r services !Ill]ubll')'. The NCH has
stepped up its eflot 1o assist e lucal compater services industey i venturdig jnto new
murkets, The NCB Fed o indssiin comprising members uf the Singapure Fedirution of the
{.mupulr:r tadustry (SECH) tovite People’s Repullie of Chin in Detembier 1985, Softwace )
Techiulogies Singiparel !1é Ll SOFTECH), o consoitiom of 7 toeal compunies, will be
Turmenl in _Iul). 1986 w purticipute inDituterl business codperativh programmes with '
cotspanies in nllau’ comries und o seek new market :.lmnnela fur the ex|mﬂ ol Lul!lpllll'.'l‘

services,

To enhanee the technological amd lleva:lupment capability of the 1T industry, financial
incentives were given to Jucal campanies fue product developrient. Severa loval conpanies
ware uwanled Product Dwmlupuwul Assistanie Scheme (!'I)Ab) gnmla to develup aul'iwure
prroduets. :

Anatheér milesions in the iudustey developmeint :u'lwlllcs of the NCI wits the
estublisiunent of its first overseas ollice in Bostor, USA, in Adgust 1985, This office
enubled the NCB s intensify its tavestiment iromotion drive 10 getmore U.S. conmpuler
corparations o use Singagwire ax u bisse for their Asti-Pacilic ulwrulmn and softwive
de.-\r_[upnu_nt centres, Finanviul incentives and other us:.lalauu: were given 10 ovefseus
cumpitnies wanting to set i sofiware developmeit focilities in Singuporé. New hﬂn\‘lﬂn:
developnent ventres were estallished by Iiurruughb Cyl)crwurc o NEC during the yéur;

The event wilh b|gmﬁuml lonjs teéen fnpaet wirs the joint effort of the NCB bk ihe uther
publie sector vrganisativiss with mujos interest in lnformation Teehoulogy — the Evonomie
Da.w.lupmf_m Board, Teleconis il the Nalional Universily of Singapore —to furuuululc:
Nationul T Plan, This Trumewonk of sevei ||:lu|uc|\|ng straitegic building blocks - 1T
APPLICATION, TT INDUSERY, [T MANPOWER, 1T CULTURE, INFORMATION
COMAMUNICATION INFRASTRUCTURE; CLIMATE FOR CREATIVITY &
ENTREPRENEURSHIE, aml CO-ORDINATION & COL1 ABORATION - pepresented u
ttad Singapore drive 1o gel the ntust ot ol'lnl’urumnuu Technology, This élfun proved timely
in that it coineided witl the defiberations of the Evonuniie Committes 10 chary u new,
ctonomic direction for the antivi, The Economic Committee’ dediculed chujiter of its report
to the importance of I and risked the NCB with the responsibility to spenrheml the
implementation of the Nativial I'T Plan: Inforimation Techinology, encompussing compuier,
tebeconumunication and oflice system lt:(.lmulugn.:.. lisd been recognised as a toul for '
inereusing competitiveness and produetivity i every sectorof the éeonbmy, in addmon to
being an industoy with tsnendous export potential iu ils own right

This new responsibility will pose » challenge to the NCB, a camparitively young
orpakisalivn with i history ufouly five years. The coming yeur will see organisatioial
chianges and exciling new initiatives {o Faunch the National IT Plun, Qur uchicvements and
experience in civit service cotaputerisation, nu.lu:iry developnient, appllrd R&D s
human resouiee developmeit all stand us in good stéad w respond 1o this new chullenge.
The excellent spirit 6f collaboration, which we have fustered with 'the IT industry and our
pubitic sector purtners in 1985, must be mainwined and exlcnded 1o ensum suecess fur lllf:
N.lhcm.l] IT Plan. ’ '

Philip Yeo Liat Kok
Chairman
Nutivnal Computer ffuard
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MEMBERS OF THE BOARD

' . nmmmra
J\'Ir I’Inllp Yeo Liat Kuk i

. MEMBERS
Mr Goh Scng Kim

General Manager
Telerommunicalion
Authority of Sivgapore *

chrcsenlmg lhr Cnnwuer

’ - Services’ fridmiey
Me Noel Hon -

* Chainhsn

‘Tmlgnqmrt Fm!rmlum of

the Cnmpu[rr Imhlslry

R.ipr(.t'nnung Mf Cnmﬁﬁru )
Services Industry . -

Mr Cliung Seng Hong

Deputy: Chaitinan

. Singapore Federation of

the Computer Tndusicy

Rr"miw.nn‘n 7 the Ecanomic
- Prevelopmend fonrd
Mr Chua Sco Tian
. Direcior .
Sgrvlr_'(“i | comatinn Division/ -
‘smnl! Enterprise l!umau

.. Representing ihe. dfmulry
" of Finance
Mr Ajith Peasad

‘Director {Expenditie l'lnnmngl
Burdget Division

Représenting the National
University of. Smgnporz :
Dr Juzae Motiwalla
o Diretior
Ensu[ulc of ';) sterns Seience
Vice-Presilent
Singapase Computer Sociely

Representing the Sfiniviry

.+ af Eduration

Mrs Pek Siok Ching

Director

Currlculmn Developmend
Institute of Singapore .
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The dunl roles of ' —1tis a
productivity toud for every
vegnouc sector and as a
sevtoral indastry capuble of
generaiing wativiel wealth
in s ovgn right — can be
wehieved throwgh o strutegic
Jrwmework of seven
tutertorking building blocks.

" piwdue

NATIONAL INFORMATION TECHNOLOGY (IT) PLAN

: Smw 1981, the ntienul umlpuicn:nllun elfurt directed by die Committee on Nu!w!ml

Computérisuiion (GNC), with executive sugpon from the NCR, s ereuted il
infrastenetare wd cinditions necessary for Singapore o tu_kemlvunlugc of computer
techiofogy. Thie wtionol computerisation effort hus served the nation well in promoting
compuiterisition, the training of compater munpower und the developrment of the computes
services industey. The fous-fold increase in e nuuber of finms using computérs, Tetsin alsouni
2.(!0()'in'l_‘)32 to Over 8,00 il_i TUBS, is a clear indicator of the suecess of this elfon,

e penelrition of computer technolugy into just about every devied amd equipment,
and the intercomnection of computers through telecommunication bave made it increusingly
aifficull tu cutsiler cumputer teehnology in isolution, Indeed, it is ofien more meaningful o
subisuriie computer teehnshngy under the term = fformation Teelinology (1), Information
Technology encompisses all software and hardsare used to collect, store, process, packnge
and disseminate information, It has heen recognised as the most Gmportant icdmulugy fur,

“iations an the threshold uf the tdorination Age.

Singapure las foewsed o Information Technology s a creative and slrulcgic toul for
improving husiness competitiveness nml economic elliciency, and alse as an industry
prroducing gowds st services lor u fust expanding world market. Justas computers have

“hecone Histpurable frvm elecommmmication and office system technologies, the NCB needs

to strengthe its p.muemlnp with uther public wd private sector orgunisations to achieve its
missiun of driving Singapore into the Information Age. An integrated infonmation technology
strategy s needal to give all urgiuusuliuns in Singapore a clear view of the potentiol of I'T, so

~that their collective effonts and energy may be chunnelled to exploit IT prm[ucll\'l:ly. in

e urtlum'e with Singapuere’s new econumic direttions,

Against this hackground of the inereasing strntegic signilicance of lnformation
Techuology w the nation, the NCB wgether with the EDDB, Telecoms wnd e NUS forined a
Mutional IT Working Conimitlee in 1985 1o work wwards formulating a Nationat Information
Technelogy Plan. Tliis plan will irunsform the aativan! cottparterisation effort fnlo a new
maional Information Teclnology drive to help Singapore achieve its vision of the future.

Strategic F;amewm‘k

The resullof this Cullaburative effort o set lim directions for a nativnat effort 1o exploit iT -
has Deen incorpotated as o chapter in ie Economie Committee Report, a recognition that IT
is a key technology fur Singupoee’s economic development. The duak roles of 1T —asa

y toul for evéry eeonomie sector and as u sectorul industry enpable of genemting
national wenlth in its own right — can be achieved through a :.lmlcgu.. frumework of seven
mlerluf.king building l:fodcs. l'hebc are:

iTAppIinaunn v We want 10 pmumle widespread and Lfch(lve 1T apphcanun in the
manufietiring, service and viher sectors of the economy. This will lead 1o a miore efficient
husiness environment and hetter qudi:ly of life in the country.

IT Induslry-— We need to foster the growth and technological sophistication of our lucnl IT
indlusiry 1o suppor the extensive und innovelive exploitation of IT in the country, and the
expoit bl competitive IT produets aml servives, Singapore needs a strong 1T indusiry to
support ecuneinic growth uind to win o share of the fast expanding world IT market.

. nManpD\\’lr-—- We neead to develop a corps of IT professionals with the’ r:ghl blend of skills

for extensive and innovative exploitation of IT. Our IT professionuls must keep up with the
fast wlvance of this technology 1o be effective in applying it und to be capuble of contribuling
|13 ilS l|t:"_(f_|llp"'|t:"l.

T Cultire — Fo cultivule an understanding and appreciation of IT among Singuporeans, we

need to dispel any unjustified fear that may accompany the introduction of new informution
technofogies, awd | te an understanding of the value of information,

information Communication Infrastructure — tnfornation infrastructure will enhance the
usefelness of IT devices and increase their value  the marginal users. We must build an
eflicient information communication infrastructure snd promote its creative and widespread

Use,
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ewantlo
- promote
widsspread and
effective 1T application n the

 manutacturing, service and
‘ -orhefsectars ofthe o
“economy. -This will lead to
amore efficient business
environment and better

quality of life in the country.



The report of the Keonontic
Compittee has highlighted 11
as u new growth industry,
The manufocivre of high
vitdivesadded U8 products, the
new felecoimmunication
serviees such as value-added
iefiwiorks, and the
develapment of application
wnd system suftivire and the
servives assoviated with them
ull offer oppurtunities for
Singapore to exploit,

CHmale for Creativity and Entrepreneurshig—The appilculwn aml murker potential of ITure

anly limited by our inmginotivi anel drive, We il 1o pustuce our indigenous IT

devélopment aml mmkt.lmg c.npzllnhi)' to the level of inlermnatiotinl competiliveness.
Co-crdlnation and cmlahoratlon-—— Oy aibition need ot be consteaiaed by the swll puul of {1
visnpiwee and limited local market ul oir command, By nuking the mast out of vur liniled
FUSOUNCUS llmmgh eo <ordination and judicivus alwcmhsulmn, we can create o blgmﬁtuut

mlpml.

An l-‘_xpanded Rule lo ‘itie NCB

“Fhe guvnrnuu,nl Do givein ﬂu. NCB the reapunsulnllly Tor implementing the Nationat 1T
Plun, uiid this will lead 10 un expanded rote for the NCB. With the Nuuuuul I'T Plun,

professionadism tukes on  new diménsion for thie NCB s1all. : :

The mastery und application of technology must now be carried out tnder a more
pressing economie and soeinl imperutive. As an urgumsmlon NCR must extend its
partnership with sther publie séetor agencies to uLllle\'e n co-urdlmiied appronch o 1T -

_infrastructure development. It also his 19 dew.lup new purlnershlps mth private sector

ufngI!bl.IllUllS [ pmmule It npphml:uns Illmugh lhe munlry

CUMPUTEH SERWCES THE KEY T0 A ‘JIBRANT T INDUSTHY

Thu report of the Economie Committea s Inghlnglued 17 as & it gmwih mdus!ry' The
manufaetore of high value-added 17 printucts, the ew telecommunicalion services such us
vaalugilded netwoiks, uiel the development ufupphealmn atid system software uid the:
services assoc luled with lhem all offer oppiurtunities fur Singupore o exploit. .
 Although smallerin tenas of revenie genenion when tolnpurcd 16 4T lnirdware
nunulaeturing ulml It:l_ecouunu_uu.unun services, compuler services is the key to a vibrunt .
indigenous IT Industry, 1t is our soliware éapability which will enable us 1o go beyond

 hardware manulacturing to the manufiictoring of systéms; and to progress heéyond the

provisiun of telecommunication services o the developiment of valite-added nelworks. The
development of n sirong comprter services indistry his heen the uij}eulve ul the NCB's
industry development effuits. These effurte have paid off in the form of a vilraul, ﬂmugh.
fledgling, computer serviees lluluslry, realy 1o fulfil its role in the National §T Plan,

Whitst 1he promotion of Singapore us an investment base for international IT companiss
continued in FY85, eyual .lllenlluu was given to helping local companies develup an expon
r..:pul.uhly .

lndusuy Performance 1955

Revenue fromm the compuler seivices 1nduslry in Smgapom grew by’ IS% from M’M mlli:un
in 1984 to $561 million in 1985. Although less i nnpre.-:swe compared to the 20% gmwlh
vegistered in 1984, it was still n eredinable pedormanice in the light of the gcnerai economic

_slowdown in 1985, Salés to users outside Smgupure Led the growth; e gnstcrmg adg%

intreuse from $90 million in ‘1984 1o, $125 million in 1985, with, hardwarc sules growing at
1% conlpared to 46% in the previvus year. Thﬁ bulk of the sales » wete by thultinational
corhpanies using Singapore as 2 reglonul buse. Software and service expori, however, did st -
increase substantially. Rev enites ruse by mlly 5% from $20.3 snillicn in 1984 10 $21.3
million in 1985, The markel for sofiware and sérvices owtside Slngapore had soflened tast
year with thee de{.lmlng economie growlh expenenced by our ncaghbounng coviailries.
Lucully, the'revenue from cumputer services increased from $383 miltion in- 1984 1o

T $435 miltien i in ‘1985. The decline 1o 2 14% growth rate, (hnlfuflhe growth in 1984}, was

due very much to the slowdown i in the purchase of hardwnrc In 1984, alihvugh the gmwlh in
m.unframua sales stowerl 1o 6%, |mmcumpulem and microcompulers sales srew al
impiressive rates of 27% (fur microcomputers) and 42% (for minicomputers). In 1985
huwever, the gmwlh rates for minicomputers and ﬂn(:mcompu!ers retarded to 1he sume level
as that of mainframes which remained at about 6%
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e need to foster
the growth and
technological
sophistication of our local IT
industry fo supportthe .
extensive and innovative
- exploitation of ITin the
countyy, and the éxport of
compelitive IT products and
SBIVices. Singiapofe needs a
~ strong IT industry to
5 -suppon‘ economic gréMh
and to win a share of the-
fast expanding world IT
" market. -
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Seftware and services sules
wit the vifier hued cantinaed
to grow strongly by J3%, from
FIOT mritlion fn 198 Lo F113
miltion tn P25, This geed
performinee could be
uttributed te the increasing
donteend for suftienre und
aereiees feoo the expounding
base af existing tisers which
ntmberod abond B o 1985
enmpred T bess teen S0 in
1981,

T laetors contributed o tie Jow growth vutes, Firstly, there wos the slowdown in the

“econuniy, Cotnpunies tended 1o defir computerisuiion in view of the diffieult tines,

Seeundly, linrdware prices had been Gadling. The number ol new fnstullations of

minie: s el nuinframes inereaserd by 550 wnits i 1985 compured o 500 in 1984, tn
Ui micreenipuier aredsi, alst I‘) GO0 pnits were hlllll locally in 1985 (-umpnn-d with

17, 800000 1984,

Suftwure gnd sepvices sules on 1||u ullncr hanel ounlmlml [ gmw slmugiy |:y bR Wu from
107 willion in 1984 16 $143 wilkiun in 1985, Tlis gow! performunce eenld be atsilied
the {nereasing demind for soliware aml services Tom the expaniling basd ol existing users
which nulered about 8,000 in 1985 compuréd to less than 400 in 1980,

1985 was u yeir of inixed I'evlnu;,:a. with 1he majority of industry members fr:chng rclwvul
that their lusiness had not fared as budly as Feared. The treds inclicated eleadly that the key
w sustained growih les in the oversess macket, Export-oented operations will bave t e
inuele an |l_|ILi,r.I| pard n“rllsultaa slrotegy for |ullg-lt.‘rm_ survival.

Peop!e s Repuhllc nI China (PRT)

I December T985, dlier the Prime Minister’s visit w lhe l’r,up!e s !h*puhlu, ul' Cluuu (I’R(..)
in pr!emlwr. the NCU urganised o follow-up trade Ilil.sbll.lll to PRC with |m.mln:n. 0f illl‘-'
Singapore Federation of the Compter Industey (bl-Lli .
Distuzsions leh) witli the PRC binistey ol the Electronies lmluslry [MF[) lﬂd o thie -
signing of  Memarmdum of Umh.mlamlmg on u framework lor long-tenn cu-operation
Letween Hie computer indusicies of bothconniries, This relutivnship was realioned in
Mtarch 198O with o celurn visit Ly a delegation from thie PRC MEI to Singapore. A Letler of
lutent Lo establish a joint venlure camprany wis algm:cl Betweén the I’ﬁC detegation und the

SFCL

Siuce then, seven local companies have l'urmc:l  consortiuty e_nllrd bOF’l‘WARL
TECTINOLOGIES (Singapore) Pté Lul (SOFEFECH) e be the Singaperean pariner of the juin
venture to e setup iy July 1986, The collaborative eflorl o penctrute the Chinese markel
by the seven local cbmpanies is a step tuwards Singapore achieving a niche in the exjon
tourket. fore tocal ednnpunies nre expecled 10 puul their expectise aml resunnes o secnm o

pf.u ¢ in the imeratunal market.

NCE ﬂuelseas nifice

As piirtof its progranie o encourage lewling mullumlmnul T I:t.lllpd.l'lle-': toinvestin -
Singagwre, the NUCB setup its lirst overseas offlice in Bustun Mussachusetts, USA in August
1985. This office’s futnction is to promote the use of bmgdpure as a regional buse by US I
companies, ns well as to éncourdge them to'sel up softwire dew.lopmem [ucilities i
Singapare. The NCB flosten Office is nlso rcslmus:b!e for gathering informutivn on the lutest
lsveloitméins in the IT industry so 5 1o enabie planners and |mplcmenlum 1o kuep abreast
of niw prdducts sl serviees. The office alse helps the NCB ii the plaeement of NCI3
Sehalars thniugh the tncustry Atchinent Programmies in lending R&D ceiitres of the
region. The Boston Centre Director works elusely with the vurious EDD Oversens Offices to

‘co-ereliinte the promotion of IT compunits in various parts of the USA, 11 also assisis the

EDB e promote uther pu[-:nli;ll investons in the New England area 16 invest in Singapure.

Assis!am:e to Companies

Darrinng the financial yrdr u s l.ump.my. BurruubhtisCyberwnre was grdn!etl pmm:er smlus
1 set up asoftware developient fucilityin Singagiore. The company was also avarded sn

* INTECH grant 16 rain Singaporean 1T professionals for two yéars. These professivnals were

sent 1o Uie USA fur training in the lirst yiar. A Japanese comipany, NEC waa ulso awarded u
training grant Ly thie Skills Development Fund (SI)!‘} to train Smguporean 133 pmfc:.smnais
For its Sofiware Developinent Centre.

Twa lecal compaies were awanded !’mduc! Devclopmenl Assistance Sdleme (PD?\S)

_grants to develop software produicts. Rudun Systems was awarded the PDAS grant 1o develop

# Compner Aided Design auf!wure package. ATS Soflwﬂre was awarded u grant 1o ddevelup u
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serics of engineering puckages. Both packoges are nimed at export markels,

Lfmking pheas
1906 wilt e closer t‘n"ulmnllmu hetwaen the Economio Dcvolumnorl! llmml {I Dli)
aul thes NCI iy the uae of EDWS worhlwulc network ul' an'rca T wulcn the qu(ul of

lmluqlry prunmlmn activitica,
Lascally, the NCB i playing a more direet rules i pmmmmg mmpul(‘r |innge. )\n T

Application Advisory Centre is heiing set up to provide arlvm)ly sérvices o companies that

The NGB rwill work clusely
with thie Sumall Enterprise
Bureaw (SER) af the EING oad

‘the [nstitate of Systénis -

Setenee (1S8) ta assist small
businesses. Trade

. Assaciutions aqud pnnﬁ-mrnm!.
delics will alse be :

encanraged to explare e

AT can be expluited within
their respective indusiry
“arelors,

sequire help in untlerslnmlmi; llm cnmpulcrﬁalmu w}m aro nhlﬂ 1o pmvulr Ilu‘ N“[lll\'t.(l
V!III!IIII!S. ;

Thie NCB wlll wnrk clusely with tlu: Smd" bnlerpmc liurt'ml (bbl!] uflhc FD“ antl llle
Instilnte of Systeins Seicice (le) to assist sneall !mqmc«m. Trigle. Assirintions and
prafessional hodies will also he encau raged Lo explore Yow IT en he exploited withii their

respeitive uulur.!ry sectors, By directly cncmlraglng usage, ihe NCB will'alsn he «llmulz\!mg
slemand for IT prodists and services ihat an resull in more expertise heing dmclnpm! for ..
the export of gonsullancy sevices, Local coinpanies can conlinue 1o approach the NCB for
assistance in develaping saflware pro(lur-la for the export markel, Efforts will e intennifiod
1o promate tcchnufogy teansfer through' eslnl:bﬁhmg bo‘lwurc Dme!opmcul Centres hy
h'urlmg foreign IT compames i

THE CiviL SEH\HCE COMPUTEH}SATION PHOGHAMME (CSGP)

: T!:c Clvul Service ('nmpu!emnllou I'mgmmme (CSCT’) lins the' objective ﬂfllII[lrnvll1g the
elficiency and pm«luclmly ol the Civil Service so us Lo pmvu!c b?tter services to the puhhv -
lhmu;,h the use of eommprilers. : Sy ;

With g corps of s6ie 340 ml'r)rnmmm qulmm pmﬁ- siginls Ilu- HED lmluy ]um sl up
infornsttion syaténis departmients supperting the gompaierisation neccls of various
governmenl departments and Organs of Siute, These IIICIU(IP t[epnrtmcnl: in'the Minisiries -
of Communications & Information, Cummunllr Development; Eclucation, Finance, ‘Fareign
Alfairs, {iealth, Home Alfatrs; Labouy, Law, National Dcvclupmenl and Trade & Inclusiry.
Mz coveredd ave the Publie Serviee Comimission, the Corrupt l’mfllrcs livestigntion <
Bnrestu, the ‘nllxmlmdle Couris, the chlqlry of Lum[mmcs & "llﬁll![‘ss(!'i. the Alnhlur
General's Office sid the Smgaporc Civil Defence Furge. .

In view of the government's new economic direction and lhc pu!rut 1 iuip.u’-: of CSCM
within s beyand the Civil Serviee, a new long range CSGI* plant was formulated together

“with aenivr civil servants, The ten strategic thrusts of the CSCI Lang Ravge Plan constitule
anew [ramework for the Civit Service Lo further expdoit Tnformation “Technology. An importam
role for the Civil Service will bie to enable the private scctar, in particutar the compuier
services industry, Lo shate in the' benclita and éxperience of 1he CSCI,

_In the past year, Wie CSCP maie gootl progress, and there was nu.rcnr-mg |1r|vnle =-ct.lor
|mm|‘:palmn for lumkey tenders. . :

Hardwam Mqufsﬂlg'l

Three 1ealers for 1he, ncqnmllon nfhm(lware, ayslem mfiwarc atich applu ntion cuflware werc
awarded under ternkey conlract lemls in the [ast year. The iol.li vn!uc uflumkey r(mlr.lcls :
for the ﬁnﬂlu:la| yenr was aboil SE’! 2 mitlion: B
The tesider for the Compui::n-md Command Amd Cnmmi Sy%lf'm for the "smmpnte i nlice
Force il the Siugapore Fise Scrvice was awardml and the system would be hased on -
Speny maiofranie comiputers. The Mmlsiry nf]lcn!lh awanled a Gcnrler 1 cmnpulrrusc ite
Ap;_mmlmel_ﬂs Scheduling System, with s iBM minicompniiers to he installed a1 5 niajor
govemment hospitafs in FY8G6. The Minislr} of Laiv awarded a 1ender 1o aubimate its
Comnputenises] Mapping Sy%lcm on a VAX computer, In addition, the Subséedinate Coing”
tender fud the supply of a compuler systens to handle front-eml pmccumg funciions at llm
cottfs wis awanled.
Thice other tenders were also called by 1he NLB 'ﬁicy were lumkcy km(lrm for the
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The totad nunber of
applications o be developed
crreeler this SO Comtiuned o
arome, da the tuse 'Y, 2
umlﬁr'uliuﬂ NYSHMHS Here
cunploted, As o the end off
the st 1Y, o cumndutive
tateed wf SV applications were -
campleted amd wnother
eerre dne veirionns stieges of
depetnpment,

3

Comprterised [Hood Transfusion System sl Bionedica] Equipoent Manugement Systew,
Mindstry of Heabth the supply of hardware for the Schoul Link Project, Ministey of
Exluewtinng wd the sugsply of eouiprment o apgrade the carrent cosmprning fucilities ag e
srvices Depariment, Ministry of Finunee, I‘\'ullmilml antd nward of these tenders

Computer !
winkd b umlplrlul in I'Y 86,

Systems Dewﬂupmenl

Thwerlity —Seven W SySEms wees |m|:|«~uu.nlud T the Mlnlblllt‘:: ul' Cummuully Duvciupmcm,
Nanional Develojmient; Howig Aluirs, Laloog, Tawle & tndustry; Finance Gaclading the
Customs & F s Depantieit), wnd (:m'linmiliuilliuns & lnformulion (Registry of Yehicles
aensh Wl fe !l'umhngu ul Service), . . -

A it of Ministrivs were l‘..ull!plt‘\lll[, !!u:ir Plise 1 computerisation pmgrummca.
Thse incloded the Ministiies of Coisnanity Development, Communicilions & laformisition
(Ttegisivy of Vehicles), Health, and Finunee (Cistoms & Excise Department). Many of them
Taauel inftaed Infornration Systems Manning {15P) stadies to map oot compiesisation plans |
for the next phese, Othier nujor 151 studies wete curried vut fur the Registry of Compunjes &
Businesses, Corrapt Practices Inv«::.tl;,.almn Buresu, Eeonomic Develupiment Bound, Awliter
Geaerals Olfice i the Singapore Civil Defence Foree. The Meteurolugivil Service had
imnpleanented all their plased systems and was eanbarking on new u|li)|.ll.‘ll|l01!h ape

ethuncements o provide better services (e s dsers,

The devetapent of tie Financiat Menugement Controb Systein (FM(.‘E) el e Central
Pursunned Inforanioe System (CP15) for the entire Civil Service were inftinied. These
systeims will assist the Govermment in munaging its overall manpower and financial
resturdes gl will reduce the duplication of effort in developing similar systems lor each
Minisiry. . R . .-

A highligln of 1he year was the introduction of Electronic Ducuu'w_iﬂ Systems (EDS) und
dial-up averss to Guvenment databnses. The EDS js o process whereby documents may be
silmnitted vr acvessed elecironicatly using workstations linked to the public,
iuns ut:lwulk The “dial-up™ system introduced by the ROY foron- line

tefeconamu

vetrevad of vehicle
hupue: te intralued similar secvives in e wear fntuee,

“Fhie wral numbier of applicatiens te be developed under the (.HCP continvied 1o grow. fn
the fast 'Y, 27 application systems were completed, As w the end of the Jast FY, o
subitive total of SY applications were completed and aiother 45 were in virous slages of

and pwners” panticalars was one such application, Ciher Ministries atse

developnent.

Dala Admlnlslmtmn ngramme
Dt a\thmmalmhun aims W nuinnge datn as a vatualle urgams:llmnal reseurce. ']‘he Data
Adwinistration lunstion develops vnd duiinisters polictes, procedures, and plans fur the
ddefinition, urganisation, sharing, protection, and effective use of data it an organisatibn.
The importnt Benefit of duta adiinistration is tat the public will save time in filling in data
items on governnenl forms while governmenl ||e|mrtmenls can avoidl ¢|upllca1t‘d dstu enlry.
The Establishiment Data Managenent Coinritee (EDMC), chuired by the Ministry of
Trale & hudustey, was recently set up, Inftially, it would ilentify comimon data needs, their
Forniats ol cixding structures, sud build ap un Estallislisnent database of husinesses amd
companies. Mg Land Systéms Conittee (15C) also, made gbod progress in ideutifying
comm slata ilems. '
(hver the next linancial year, D.nu Munugrmuut Cruups (DMC] wuuld i set up in each
AMinistey 1o better munage duta as a copporate resource swithin the Muuslr)' A triining colrse
wuuld ulso e packoged 10 prepare both users aml information systcms professionals for theis

robes in data management in the Civil Service.
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_.”,J g, il M.4,.N.2.0. ‘R _ eneedto
T e e ' deva!apacorps
' I Lofir
professionals with the right
blend of skills for extensive
and innovalive expfmtanon
] of IT. OurlTpmfassmnaIs
8l must keep up with the fast.
#  advance of this technology
10 be effective in appiying it
and lo be capabie of

' contributing to its
development.

>
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Fhe CSCT witl make
imporiant conteibintiivns to the
goals of tho Nevional I'T
Pl 11 is betug applied to
rafse thirpraduetivity and
effectiveness of public
adminisirarinm, The Civil
Sevvic los the additionul
aviw role af creadiug the right
conditions fur the private
settor o becoie in engine of
nutionad ecanamic growth, in
respunse o thesé chiallenges,
e MO, wogether with senior

civil servinms, had 'l'rh-ul’l:ﬁe'd
fen new strategic Hn mhfur
the CS0P, .

'tlvpunnu'_uls ai

) User Educaimn
)

- eontepis, sy.siemsdwﬂlupuwut melhm!ulugle

'l![)]ll‘lhll‘l]ﬂ: in "'Isll'lllgl

 Civl Serie Informatian Netsrk (GSNet),

‘breeoe an enghie of n.:hom.! c( -onui
: tuguh*r with séiior civil serv.mls. hml ulemli'ed ten new slrale.gic lhru-.ts fur llm CSCP

Service so Ut vew opporiunities i

= Dﬂlce Svslems -
. t\u ()I'I:u: hy:.ln-mn. t""b“"““‘" was qumlu,d mlh liie nii ul' mlnulm.mg tcnluwlogy i

e workens aball fevels, 0
:t ening inlo sperution in "u.plunln_r 1985 Aw ul'ﬁtc

' )

: uulunnmm: Nysiuhi wis mblu"mi l the Gomystiter Services Depariment, Mmlslr)' of Finance
R st o netwiek ufaulll&. 3 wurl\sluiluus. Communicmions hitween the NCB HOQ aiut its
- stlT ot e Ministeies becime easier aqd mure effeciive, A smulurntlwurk tu link up uli®

lev llu: Mmsah}' uf Fm.am e wus alse mlrmluc.ed ul lllu sinitg ume. .

e N(.ll qum e l.l o Uaer Edm.mun i"mgmmme {U!‘ I‘) inFY. B~1 lo |nlm!uu: cumpulu

L uml user rolds 1 the civil sewuuls inthe

CSCP. 1usi yent, 18 courses weré nlluu!ttl Dy 352 lyp i nuddh. lt:w:] uumugcrs S0 I'ur

205 :vml:urvmn:, Im:i ullemlct! ilu. programume; - = .
- Al e & e.m @ Titne, llu, NC mfurmmluu aystlewis pmfcsmmmla commuc:l mlh ﬂll.lr

in- lmusr user triiniig |amgru| wes.” Information Centres were sél up at llm Mmlhll‘lﬂs of

lumi Aﬂ.nm uml ilcul!h !

l‘lhwulmn, i‘lmm

“ tu nmx_
officiuls miciuled the HRT

First pmpuaul 0, 1984 llm CbNel W :
m!’ummnun Nuwes withiri anit Imlwven Muualries. iy \aell Ag helween v Cwll benuu: uml_
lhe pu!:hc 'l Iu: smlly on'a fnuuewurf\ fur llle CSNel wils & cui!abumllvc effurl uf Fe _lecuxyls, o
k iﬁgcll_ltr-'_ ’

lm gupplled fo ruise ¢ the pmlm.lwny iviistia ori, "ﬁn: le
Service has the additionu] tiew ruole; uf«.n.-z ing 1hié nghi cundmuns for the | prlvute seclor lu
gmwllt. In respoirse W these: chillenges, the NCI,

1A MISSINI Orizntation. We ueo:cl W0 unenldle usees 1o ﬂpply IT io ncluefa the goala ul'l]n:

led Seiryi

ZAn Etlended ITPorlfutlo. We want 6 enc,uuruge the Civil Serm:c o explull up]mmmmes
(_n.aled Ily new téchnologies while ge!llng the must from mislure lec.lmn]ugles. . :

2 und uuljua! 16 unpruve mlunmsimhve eﬂ"clem.y

a Venlunsm We want to prumn!c: innavation and cuumge in the uize of ¥T within the Civil .
Ir, wlm.il ean brmg abuu! Iarge l)ene['ts, are not rm.sacd

“fur waiit of ful‘cmghl ur luuds.

-4 Syslemslnlngrauon We can Ld]llldllsc on IT I}y mtercunneclmgsyslems fur:lmrmgdula )

and Ul resources, therely providisg a amnphﬁed mlerface forlln: pul.nlu: to Laps inlo |I1e S
information syslums ufl!u: Civil Service: : -
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1T curTture oculffvat'an o
' . understandmgand
apprecratmn ofIT o
: among Smgapareans weA
_",neﬂd to dfspelany" '
. unjusﬂf ed fear fh&l may
| accompany rhe introduction
~of newmfonnaﬁan
"."technolag!es ard promote
an undemtqndmg of the
value of information. -

— 43—



Sufteviare feis vmerged as the
dwinuint fuctorin
inforautiiog systent
dvvilopritonts suftioure ot
Fees bevir projected to inerease
to B of that totul
fnfurmiation system cast by l!u-
q-m[ of this rj(‘i -arle. Suftweure
cosfs wee pridiarily hibours
cedatod and there ixa
warlidwide shortage of
sufiware prrafessinnals, yot the
pruditetivity uf existing
professienals is noty rvm;,ju\l
l'"“ﬂj,'f!

- 5. IT cutture \Vt— lﬂllhl (fu‘Llu[Hm ¥

" ayareneds wnid uppre('iuhun song o ylispel fenr of
i isy upplymg lt:clmulogy.

15 uml |1rmhu tives muovul

6 8y 'erg!stlc Pannenhlp. We ;
"t]ulﬂlﬂl.nlh s thil ml'hrmmmn syite
:lul I'ur 1I1u bt:nul'i of the puh!u,.

it gml in p!uce an |nl'ruhtleurn to aummrl
Y s wei! s 1 ennhh, Lunlmllctl

_'9 ngnril.mme [ﬂi’ im |I'IIIUSlrIBS. \Vc cin hclp the ]T:mlu:lr)r (o a!rt.ngilten !lwu‘ expe-lll:c |mne

Ll tluft-lup heir uxpuri t -nlml h)' pruviching murc up|mnun|I!Ls for ihe private :.u.lnr W

- 10_ I:SEP A Bompell!l\‘ﬂ Advantage. \Ve nuhl st llw C‘-;CI’ ' l'n‘,"l.le u Lmnp«:ll ive -

] -uul pm-.pvuly uf Hlug.lpun.-

. W:lhm!lu. f\( B, the IT Ihvl:lunumlmuetl 1o ma _algml‘mml progress in applied rcst:urth
andd dc\rclui:nu,m Wirough the activities of e Joiat Software, l:.ngun:rrmg I‘mgmmmc USED), &
[mrrncn,iup {irugrurnnte bevivedn the NCK and thie ‘}y_-.lems & (.vmpaurr Orgumsuuon oflhe -

I teénns of the National I Maiir’s sirategic l)ulilhllg Liocks, JSEP Tas -

mnl I munpum:r, and to the em.uuru-'emem “of

Minisiry of Defun

ide umlnhmmns !n the gmwlh ufpmft::m'

ativily mkd coterprise;
Jbl“i' fm used ils re:curt_ll cflurla on buflwurc: E"nuun:ermg,
N3 aid Knuwlcdg& b)blellla ;

d mpuler & .

Cumumm

1. Snltware Engmaering . R :
Soltware fias emerged s the lluu' mml I'.u Ador in mfurmulaun syslem dwelupmem. suftwuru
 waist ks Iax:ru'pmjel tedd 1o intrense 16 80% uf!lm otal inforntition systein cost Ly the el of
this tecate, Suftware vosly are prioarily Labour-reluted and there is'a worldwide shontage of -
sollwaié |rml'e:.:.mn.|ls yetile plulm_ ivity ufexlatmg pmfe 5 u:l-ﬂs is ot rising fust envugh, -
Theris is an mrgent need o inject wwre Technology inte thé softwive deveiupmem pruca:s

CISERS aten was 1o develop a set of wmpuiermulcd hml-, and technifues 16 rufse the

]Jm-:lus,lwuy ul':.uﬁw.m.: develupnn:m winl Lo inyrove lhc quuhly of software.
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’ -nml'{’- .

- Tz hanie npprnnrh wa3lo pmvu!o sofiware dovely it Toota thigh aii Armbsz
Wﬂrkﬂmmn. 'I'hey wonlid nsgist wﬁwn{edeveln;mm in analydmg mfnrmmmn. andd in
(lm‘umﬂmng detiverables al varioig stages of the developient cycle. Tha firs aoflwm

_ develipaésit wad; the Dt Madel Diggramier, qulheen relensed to pml’eﬁs al ]

“ihi GSCIY, Thiay v wored algmf‘cam prmluﬂmly gmnq tn ilmtrmflwnm(lcvelupuwul wmk :
‘aw ieaul of tsivg !hellmgramminglool Other solware Woals are being developed and -
wintle] he mtcgmlecl intoa packnge callesd Pieture Oriented Sofware Exivininment (TOSE

 Ininsler 1o suprct aclivities in the impleinentation stago, software’ nuh nire

© Lvantomatically pm«luce physlcnl deslgns [mm Iogical modcla.
s;wnﬁmlmm. s L

) The unporlnn\ roic p!aycil hy lhc Qual:ly Assumm:e fusiction isto aiute el iy
upp! ation systém being developed will mcél the uscr's requiremnen
G OW c-npuhnhly mQuahty Asatiratics; cnnsulmm ¢ ngagﬂi o

)

lrcl g(lévelu}wd

1 N onlcr lu hmic! up

.: p!un was initinted] for he CSCP. A mechalu-sm ln cn-nrdmh!e ihcdr\wlmnncnt of lnﬁinmllmn s

Systems aluntlunls wiis alsoc ahhahc«l. : 3
A ‘iywm Dcwlnpmml Mct!ux[alagy is reruired fv $in
: ||l‘vc'|npmenl process: Daving the year, Byslem devclnpmcnls anila
triainlisg enurses wero comlucted; avid consul i
-1 The mivegamypider h haif Heen widely ro g, 1
averall eomputing stealegy ofany orgaimisatiof A i : ocompuﬂng S0t
wis cstaldished (6 promote &ml support |>enonaf compitting in llm (‘ml Serv
COTERES 9 micropampiter software wizre conducted for aenior managers in the NG} and
‘lumry lx;.ud Conauhancy un‘lccq were n!su extended lo lho mini

-2 Dnmpuier & C' municalluns_
R 6rs cnmnmml o
slvmhh’ rcti vk b Flo
cificien haidlers of mfmmn\\m\. The cunvergmm al daia pmccss ug, lc[ccmmnum
aml office techim had rade posallnlc mlrgmle(l oﬂ'cc syslc whu-ls coin 'Il:(l va
: ﬁnnlnoﬁnfanna:mn arid [ac:lllate theit’ : s pim was lo expfu i
" ise nflllcae lcclmu!nglcs to iniproye

A mmpulcr nclwu:k ghunning and disign mclhmlu[ogy i Imen dt.ve!upcd aiuk nuhi
-hc ’leﬁ'iccl a chm]m\t-.\' ms‘la“ahons i the Givil Service. A lncal computer nelvork fnr lhe -
new, NCB Bull:lmg was (Icmgucd to Tortti 1he |||l'raalruch e fora riumbar ol'mnmm live IT
:anirt' npplu.almns. These npphcauons would Lie the results, of engoing [imjecls in texl
jirocessing, image processing, voice proceesing, ‘o resource shaving: Far cxampie. a
" pritotype link belweern a mainframe OA syslem s aind the Telehox ¢ ecl}nmc mail system \ Wi
du-vduwd Noice mlerfaces were added to an e[cclmmc sl system o allow the retrigvat of
. WeRsafes by telcp!v.me. A cnmlamcd Lext awil i image handling syslcm is Immg devclupcd o
‘allow the processivig of composile text and image dudiiments::
. N pilet office automation {OA} system was. impleiicned for he NCB heathuarlcrs 'md
-lhr Cmnp iler loformalion Serwces Dcpar!menls in Lhe | mlmslnes. The sysiem pmvulml
. eleciiunie ntailing, tfncnmenl transfer, and time manugemcm facilities. New services were
usble), Llll(lllig a nﬂwa h“"e“" ]mﬂl a siaﬂdlmclnry. and an anting Ir.nmng, course, ;
nomination service. Tllc wnrksmlmm were also used fur pa:rmuul computing. The nuinber of
usiers hal growa from 40 1o nhout 100, ani users mclu(lml RHIagers, lnfornmlmn Systems
(Jﬂ”crm (7805) nml secrcmncs. : : S
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lncs and nllacr

The cost nfi’gﬂ'f'ﬂ wirkers
rmmmrcd {0 rise aver the
years while techuological .
eveduprcnis sterdily
reditecd thiecostof 1T,
Techualigy mrust b
harnessed 1o make l_[f fce

-warkeirs mare afficieni

qurrf{c-n nfmfnmuumu. The
cin wrgnnm ofdnfn ; .
processing, .
tr.frlcmnmmtlf‘ﬂ'ﬂ'mu. atied -

affice H-rfnmlngy had mmlr

: 'mulfrlr- m!'r'grdl'm{ nffice

sysoms which combinad
werriaiis forms af information
sl faciliteio their qfficient
uie,’ ‘



Kuowledgo systoms enable 3 Knowledge Syslems

litrinatn ’”.“"!"‘jdﬂ" to b Kaswledye systews seck to mm!ul tht: knuwlu lge: ;uul inference wechnigues of hamm
mr'm“ym‘clh'rf fivti o conipriter axperts, Koowledge systems enable lnman knowledge to be incoipomted inw o computec in
i w foran that makes at farur that makes subsegquent m.uupul.nmn effective and effivient. They alsiy contuin

saiseqrent inwaipelution
effective ard efficient. Fhey
whse eantigin pewerful
infereace toehnigues to
reason with the incorporuted
Fenmeledyge, (6 selve problems fikes ressoning ubility.

not previonsly within the Uue of the mojur kowwbedge systems mulvrdut.Iupment wis llm Cumamer :Iup

capredilities af traditional Planning System, u joint project with the Pon of Singapore Authority (FSA). The system

ropipHer suffware. womth vaphiie this oxpertise of PSA ship plansees in atlocuting equipment st the Tunjong
Pagur Container Terminal ued in planiing the sequence of work. its goal would be o
incrense cyuipent effivieney while decreasing the tirnaround time of contnineeships, This
knowledge system wonlid attinntely give the PSA o slgmfuml Lom|mll!!ve edge in the
region. :

“The: mitrons mnputcr-h.nsu(lexpul syslem almll I\UIHCON (ﬂUiu Bused Inferenu-

CONsuliant), was used extensively for prosotion mnd education, [k demonstruled the use of
rute-tused knowledyge syslems o numy governine wid privale seclor Drgu!lim_liiuns. It wus
alsu used 1o croate o personal investnent wlvisory system devetoped joimly with a foeal
Drauk, woed u'capeer planning system for reservist personnel developed joimly witl MiNRDEF.

|mw¢1rl’u|‘mfz.mmn teehndguis o renson with e 'urpurutud knowledge, W salve prablems
“nut previsusty within the copabilities of tiditional omputer suftware, In JSEL, work on

Koowledye systems fucused on explariig the use of expent systen eelmiques to develup

“inte: ili;,uiul computer applicativns capable uof sulving uuupfex prablems 1hru:lgl| experl-

Knowledge Acquisition
*Fha recent years saw the spectatulae udvanee of Information Technulogy, with most of the
Dreakithruughs taking place in the advanead Western countries, The RCB conlinued w use
- its Kawwlelge Aeuisition programme W sem fts professional stall abroad 1u keep abreust of
technology. Hightights of the past year included a US mission 1o study the fatest officé
systeas proddiects and to visil OA sites, purticipation at the Internationsd Juin Conference on
Astiliial lnielligence (A} oltowed by visits to Jeuding Al laboratories in USA and Europe,
it missiun trips to veadors and teclinolugy eentees in USA-anil Eutoic 1o slmly allentlive

strteytes for the .um]y.\,t worl\ammm aml reluted projects.

tnformaticn Technology !nsmute tm .
e I:y the varions n::curt-h progeammes umler JSEP, ivwas lum.ly

With tle guud Progress mi
s evolve JSEI into an institte s consotidate and intensifly applied sesearch aeti
{Informatios Technolugy. 1o March 1986, the formation of ua Inforoation Technology

Institute: (P} withiis the NCB was amivieed, “The mission of the Instiunte is o be a feader

ties in

in expluiting Information Teclmelegy. The Institite would collaborate with the iddustey and
the university to develop 1T applications of commercial vulue, which would then be
misrketed intemationally by local companies. Phe IT1 will be a key player in inplementing’
thie Nationul FT Phan by helping to pavé the way for the growth and development of
Siugapore’s [1 imlustry through technology teansfes and pannership in R&D.
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nformalion . | |
 lnfrastrctore will-
- enhancg the usefuless

‘of IT devices and increase -

their value to the marginal
users. We must buitd an -

- gfficien information
“cominunication
“infrastructure and promole

ils creative and widespread
uss.



Ninely pereent uf aur
{ufarmation Systent (fficers
fodel graduete ar
postgradnate dejiees in -
reluted fields with the rest
holding professivied
yrualifications fron ‘the
polytechiics und similey
tertiary institations, Coming
Sroin varions buckgromds,
they provide, ts 4 team, an
imerdisciplinury perspective
1o probilvmn solving.

el

“admi

OUR PEOPLE.

O i strengh tivs in one |wupl; Oar professtonul steff comprises abont 400 higldy motivited
individunls who dedicate thegsélves W the uye of Information Technology 1o lurher our
clients’ interests, Ninety, percent of our Infurnudtion Systeis Qfficers hold gruduage or
|un\11.,nu|uulc degrees in Fl-reluted frells witl the rest hobdiag [lmlls:-mnul qualifications
from e pelyte linics ad similar tertinry institotons, Coming from various bnckgrovnds,
they provide, as i leam, ah inenlisciplinary perspectiv v problem solving.

Apar from tha suall group at Ui corporate headquurtess, three- qunm,rs of vur
pmfrssuam\l stall ure deployed 1 develo the virious application systema in thie CSCP wilh
the fest Tavolved inapplied resenrel in FTL We' wurk in 3).\rlmer=h||1 with oue cilenls and
share in the responsibitities for success. . . L

Asthe ¢ furpurale recruitpent criterion Luuluuwa 1o rest on the [)ersun 5 t.upuuly fur
sustuine ||rult.sssuuul growtlwithin the mgumumuu, only individuals with the prerequisite
al et iuugsu.rm pot 'tul mulwullun il cl.mlllll!melﬂ (] mx(,clln:m.r ure
upduged, The wjority of profussionul stuff vre recruited it the entry Level anl pnt l!nruugh
iteasive tecladcnl trainig programines and planned ussignments on the jub in their fimst
s o prrovide them with 2 broad-based foundation for gradual spet.mhsunun

tiwd yuars, Th

* Through the stivét uwolvemcnl of many 6f e younger stall in the develupment al ninjor
“applivation systems over the Im.l five ye.ns, we have mlnevet! lht. desived unpmvenmnla 'y

thvuvcmll exprtise pml"h,,
e stiiggent receuitnient erierin Lu:nimued wuh a perfum!um:e-bu:-ml cnmpen;.:fun
poticy sl o |I|ll!ual1pllj’ u[pmvulmg long-term earéer develujpment opportunitiés signify our
corpurle comuilinent o pruddaecing high Gualing i3 professionats. This wonld be o vimt puu\
af lusnkin resources that is capble ofpmvulmg leudership and services in iT ||Immmb ik
wmagenent, project mulmgumenl. upplication development aid specinlisi arens, .
Tu channel a peecentige of the schotasticilly excéllent pre-university students 10 l']
FEeLs, we have comtinued fo awarl 12 Disdergraduate Ex.hu[nrslups andually sinee the

- Schoturship i’mhmuune was introduced in 1982, The Schobirs are sent for Honouss wnd -

Master dégree piagoanmes al leading nniversities in‘the USA, UK und Cunada. Five L
P u:lﬂmdmlle Scholarships are alse umde available 1o siaff dnd 1o pml'e_ssmndls from the
industry to pursue Masters progremmes in majoriireas. of the lechnelogy. These Sdmh.lralups
woull be exténtded o Doctorate degrees for the coming year. :

A stgnificunt realignnient of the cumporule professionul resource manage:nem function
witlh the nationul T manpower stralegy wdl tuke place in the next two years, Mujor
improvenints Lo the professionsl resvurce plunning 2nd development processes as well as
un extensive career lll-ll]dgel!ll.l!l programme for |:u1h wmunagers and prufes:.mnul:. are being

I]Iull"ctl i .
The goal of all by pml'esmon.tla is o tfd“b[ﬁi'"l the national compulensalwn e:ITurl intua
W infornation 1echnology drive to help our nation achieve ils vision of the future. .
Providing vital support to the corporate endeavour is a 64-nian teamn of administrutive,
elerical wml seereirial staffs “Fogeiher, drey ensure that essential sufipon services in
finunee, personnel, estile management, public ‘relatiniis, oflice manageinent and general
istration are the unfailing lnbrication for comporate im]vlenlluniulinrl machinesy,
“Flie unity of our pesple as a corporate budy lies in our commuon vision of the future and
in cuch vne of us sharing and believing in the ‘Philosophy of the 3Ps* that prize, ahove all,
e concepl of Parinership, Professionalism and People-Orientation.
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he application and
market potential of IT
are only limited by

. our imagination and drive.
 Werieed to nurture our

indigenous IT development

- and marketing capabilty to
.. the lvel of international
B compelitiveness.



The NGB continuid to vos
aplindte compiter cilteation
smered EreHin g projgraimses run
fy the verdans pafdicty.
Juaded computer peadaing
fostitatioas, The ultimuate aim
_dxtohelp euseire that an

mli'qrmtv niix uj manuaorr is
mm!uu'rf £ el the
demuands of tha 11 industry,

Phe NG also Heex vl stadntory
responisibility to establish,
madntein wid evrtify .
peafisiional stinedeeds
throngh publicly. In*hl'
1'\!'("‘"“““!'\

" fuformi

_lhmu"il e ]Elpdutat. lmenml:

" Cenlre for Computer Studles {ees), .‘lgea Ann Potytechnle o

COMPUTER ESUCATION AND TRAINFNG PﬂOGHAMMES :

T.Iw NCHe unllmu':l ty- uu!muu, wmpulur uluullaun il iruuung prugmlnults T I:y the
virvions pubdicly-fumbal conipider frining institutions, The wtimate nig is W helprensuee
that o adequiste: il of mangiwer is prutlm.u! to meet the demands of ihe T uulu:h‘) The .
NGB also hus o statutiry sesponsibility o e-ﬂuhhsh. st il t.t'lufy |=rul'e.~.s=unni
sluml.mls llmrugln pula!u ly lueld mxuulllmlluns. :

__Insulula nl Sysiems Scleuce (ISS] Haiionat Unlwersity nt slngapore INUS}
“The lnmu,uuluut-. [)q:lum.l iin ‘oywluuh Anu!yala al !]u. 155 ulfers Lumpulu‘ teaining for

non-canyiler seieie l.,n.llh!ulva As ot Aiigust 1085, there wore 49 graduating studlents,’
wit anistheif 50 students Torining tie tew intake of the Septembier 1985 postgrutluite

“diplmit prn;,r.umm:. The 155 uiso offers u wule Tonge ul'prul,mlumus w upr;mlle llu: skills of
“ umpulrr users undl mmmwrr;_ :

: Department ol Inlnnnalimt S\'stems & {:ompuier Sclanca {DISCS}. NIJS

IHSCS expandied § u:: rarleny imoke fo it e gm\hm\es to lie systeins progﬂm\nwn, :
iun syslcms SIN.‘l ity wind dnda communication Bpullllllbls. Aol of 130 ¢ vinguter -
selente stulents gmdu.uul in Seprembir 985, “Thie student infnke in 1985 was 27(} T wdw.
graldu.m'.-. tire ||r¢,sull!y cumllcd HO tln.‘ Mdalcn. by Rcwuﬂ_h |ngmmme : .

Japan - Singapare Insmule n! Sui“ware Iechnulogv {JSISU

JSIST Las entered the st ok pluise of its Lu-upcmlmn witl) e ]u]mllese Cu\fcmmuul
wlivrehy tichniend sssistance in plinaiing and upeniting ‘the tastitute will be pnwulul

nal (,mlptmtlun Ageicy (.ﬂ(,t\] e Justititte will be ©
introiliscing an Advaie ul Ihpl-mm eourse for gmdnulea ol its Amzlysu'l’rugruumwr cuurse,
whieh will éover the st fope of the MITI Type 1 Examination. [n 1985, 97 swudeits graduated

Arom lln- two-yeir AmlysiProgrimmee !)qﬂunm course, Twe new classes were al.lrlml with

1 !‘J slllt!rllla t:nrullu! in I‘JBS

The CCY was the linsl computer taining institute in Singapore to lum, ils counstes re:wgnu.rd ’
by the Hritish Cumpuler Sinitiely (li(..b} The BCS ueeredited CC5 m:wly intnsduced.
Advanvel U:plunm in Cumpulcr ‘:lmhta (both lull-tinse and pori-time) and gmnletl it
gxeinpiion from the BCS Pan 1 hxmm\m\mu. A wotal of 204 students gmduuled in August
1985 In June 85, the CC8 .ulunllel.l 227 btudtn!b furthe Dlpiuma in (.umpulur Studies and

7 stidents fur ihe Adwuu:d Dl.plunhl in Cumpult.r btunlu:s. :

) Bnt:sh compuler Snc!ery (BCS} HBB E:ammaunns

Singapore is the Lirgest overseas tentre fur BCS examinations, fl‘he 1985 BCS NCB Pant l &

- 1t Examipations wert conducted alihe bmgzqu.m: Polytechnic.’ Aretal of 674 candidutes

“etered for the Past | Examination, and 106 for the Past ¥ Exaniination; The camdiduies’
|n:rfunllun(.e would le menitored elusely and steps would be taken 1o nssnst and udwae

"mumng inslitutes prupurulg (.d.lnlllddleS fur lheae E:ummallons. - S

" Institute for Ceniﬂmliun of Compu'er Prulesstona!s (ICEP) HCB Examlnatinns -

Phe RCI conducted two ICCP-NCB Exum:nulmns in FY85, A!lhougil thié nﬁm\x:r of

- egistrants fur.liese excminations was small compared 1o the BCS-NCR Examiinatioiss, il lias

been growing gradually. As 1T professivnals grow in experiencey they could lake ihe

. apponuiily 1o Gertify their standagds through the Cenilieste In Cumpuler Progrunming
" {CEP) for senior programmers vnd the Centificate in Data Processing (CDP) for business: . -

orienterl. DI praciitioners a1 the wpem:.ory or munagerial level,
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ur ambition need
not be constrained
- bythe smal pool of
IT manpower and fimited
local market at our
* command. By making the
 most out of our limited
resources through

 speciafisation, we can .
‘create a significant impact. -

4

coordination and judicious -



Future Plans
With this Natiwnad TU M, e NG I! will adopt o lmlmu.ll mi-‘ inthe l‘lhul‘dllhtlllm ol 1T
" eilsiaakion el trainiing b develop anl enable wir peiples to g pluit 1 Tully, RCB will, :
Formulate potisis mud stéatuggies W supquart the FT-Manpuver and TT Lulmrc lmlldliu., |)|m ks
- of thy Nutiviad 1T 10, : : )
The ¥1 wajrter parogranniu \villmm kv
development, Corelul wiv um;,ul‘ulun[mwvrlic clopme
the right trge ul i mwcr|u-1h-w.~|upw| Vot Blus i ds ol the industry. The It Tuls
Hiretime Mudel chussifying the vurmmjuln sireams, joh titles zuuljuh Taniedivhs will akse b
revamje] with the padicipation of die ||uhl~.!ry
Pl U1 enlnie girogsmme will consist of o totad apjronel |:mmulv aaupwmw
Vo arepein var pusple fur Lhe: Tnformidinn Age: A|l|lﬂliillo!|(‘ Hiterany
prroggrenimes will fn: vecatntrended wad miss media will be used f overeome e peaple’s
thebin on e hawdogy amd ruisic e Level ol wwareness of var people tawards 1T
NG will work chusely wllll wovernment deparingaits, pulilic dol private seclor
s media, Whenever pl!'-‘-llilt'. the prrivine

el to peluy anactive pant i our |)rt);5|1|llll|1L~.

u -'||.>|wvl of1T iy ||n|\m,|
agud jrrojections will visare tli

Vi

eduvational anil training insilutives aud the

seetorwill T encoui

NCB BUILDING :

ost ol the blllkﬁl‘-ll"llt wiral work of Iln, l:u:ithng was completed in Muﬂ.h. 1986, A
“Tupping-Up™ ceremuny, officinted by Chainnan, N('B Mr Philip Yeo, was hcltl un 20
March 1986 to mark the vecasion.

“Thie Ginal phase of interiar decoration has begim. Some of the m.njur amenities which are
heiing installeal inchude w building suomation systen for energy anl secarity manugement;
wil a Mulli-puspeose Haoll with imq,mlululldlu«vmlu] system.

The NCEB HQ is u.:qmlml Lo nove inlo its new penpanent home o early l‘)Bl
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SENIBR OFHCERS {)F THE NBB (mlln'lTu'I from 1 l.lnumy mnn

Me I'Lilij ¥eo Liat Kok Chairiman
Mr Tan Clin Nam Depaty Chirasn
Mr Y Swee Say Grneral Mannget

Mra Penrleen Chan Daputy General Manager

Me Gol Ik Hoon  Azzistant (;fim-.ml'Munnger

SYSTEMS DIVISION

Project Managésmenl

Mes Chensg Sur Lin -

Doy,

U'rojest Management I)npurtnwnll'lnfurm'tlwn
Systems Munager, Ministries of Healll &
ltome Alfuies

Mdins Bele fleng
Deputy Binsstor, -
I*raject Minegement Dejoriment

Me Chan Gl Siong

Maniiger,

Compuirs Svevives Dy |mrlmr‘ni. Mlnnlry of
Fininee

My Chun Al Ly
Information Syslema Mﬂnngt'r.

Ministry of Home Affnir

Mr Gols Kint Soun

Infirivatiin Systems Hnlmg,nr. :
Ministry of Faducation

Mr Lee Kwok Cltnmg )
Fufueanation Systenie Manager,
Minisiry of Law ared Senior
Peoject Mavager (Laml Systems)
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