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sk, REBERIRAF -4 LEDBAYA-LOARATHFIZ LLLi.
8B138(kKk) (1) CPF( Central Provided Fund Board )
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8A148(K) R BTEFYY #FH—n (Pte) Ltd.
{4/ B3 Consumer Products (S} (Pte)} Ltd.
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B8A15B(£) (6) SHELLGHM
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il Ngee Ann Technical College
8RB20R(Xk) @ CSA({ Computer Systems Advisers Group )
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8A21H8(A) @3 OUB( Overseas Union Bank )
04 CPS ( Computer Processing Services{Pte) Ltd.)
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LIt bo LBAEBYHMLINTAERLRVERL L, BFEFL, HA
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SOOMIB KEWXSSE 1,500/ Ttd2, EDPO2~3EFHRETR5 SINLAL
LBRbh2, t0I bEFLABFULZAUBIEZVERILZVWII T3, 2KMNIK
ABERBRLERE OT, HFKz U - UNACEFH 2 BL BECh TIT L5 TH 5,

Iv) EDPEROHIM | CEXE CRAIBE R > TBHdE WV, Ll BIEBHA
B A — A OE/THIMICHL T D, HAUPIFE P o TR, 2 -2
EROFM=-AF LB RLa v L~ ERICHELTV2 L5 Th D, Y
HAC BT, EEOAC, HHOEF ORI Y A<M it\vd | EFX
VAFLADGHREEPTELRVLE ST WS,

V) EHHEH ! Lee Kuan Yew B4 8817 A& National Day Rally THELL
e TVREER#I I hid, [y HFH- L3 MREEDOI L, Y7 by 2 72K
KWRE7Y70h0EE L CESEABIC LI, 0, %1 0 FM 2
BADYZ by  7TABEHER TS, | LESTv D, ThRARDD 2 % iENT
LBFTHD, TO—RELT, XF HPERK, B ( Pre-Uni) k5=
Ea—2HER. B2 550855, XHECIZ3EDPREOBRBRUKE
OHFL LY, B-HRLOHRIEL->TRbNDLEbNI S, BEE Tk, ¥
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SBLYOIINBEC L TRAZh DL ERREL RFHLBES 5, T O,
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I— AL, 3 F—-THBHOT, KT LEbRS,
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(1) CPF ( Central Provident Fund Board)
AR:8A138 (K Fi
REiE®s : CPFl; Mr.Robert Iau(General Manager)
(VyHFE—n 3w .—F V4L F448)
EDBfi; Mr.Lyou, Mr.Johnson See ,Mr.Mark Lam
F—a 3 BH, B, SK, =k, M

HBEER B BROBEFSRG X LR FRB UL EE 2To TV 5, 1955
FERERLTHH1 97 9ERERAETMAL 143605 A, HBREART5.2
HS $§TthH s,

EDP##i:19634CIBM1401%#AL, 197 2FIBM370.135
TEHL, 1978&£IBM3031HHL, HEKED, YAF ALYV
vy 2 AT, AL7e 70 POSBRRALYAF A HAL CHERED
Ry 2T 9 7HEYLoTwd, 70 /5 8aR TV FSEEKTCH20/ATF
» 7 Thbo

EDPER:EDPHE!, Planning & Control Bureau 5, Development
& Maintenance Unit 14, Computer Unit 11, Data Preparation
Section 64 ,CAE9ISATH %,

EDPEAYM:BERE B : HE/ 0/ 53174805, 9b, 4AX10%,13
AZIEOBERYFoTvw5, BRIBE I BMOEH KB o TR, K%,
HELYHTLEORRILBLEL 5, JIMI Iy ARLBELTHTHD I,
Yy HA—NEORREFRkE XD L, AOR250FAVSHLEDPORZR
%ﬁ¢mvo%mf-f&—zmﬁﬁ%ﬁﬁﬁtﬂioﬂﬁsﬁﬁf15%ﬁ
R EVER30FOHTERERE . FlriX 5812 0nline Services
¥fFoTw 58, Mini~Computer DEAXRKETLH S 5, YHEOINHMIER
HETPOREAEL RV, HICRETEMen Power BRR LTV 5, RED
YYHR—N e aYEa—F VYA =F 4 LEEARLINDTHHIEDB
Ory2—iBV-20X3BRIEED LAV,
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SBI8A138 OKY 4
AEBEXELE . POSBM; Mr.Wee Tew Lim
EDBE f; Mr.Lyou ,Mr.Johnson See,Mr.Mark Lam
F—a VR, M, &K, =&, K
G HEE AFOBBARERG ML EB 2T o T3, (BEL 7 §EH8E
OFFT %) LEOBEHELEE1 87 7T KRGS, FEMAQREL, #18
5, BE&€®H093{ES $ TH A,
EDé%ﬁ:lQ?ZﬁKﬂVEJ—ﬂ%ﬁKL\Ay*ﬂﬂf%ﬁ%ﬁ%bto
197 4ECBWOFLEMAYS I 2RTL, 197 6 LXIEDFY 5
1 wi{b*EZEHB Licg IBM59 30 vy F/#&—§ >4 3T,
1200B/S CHIERXBOBEMLL TV D, 2~ FART T ThHB. (BFE
WEEY. X, IBM3600F» bV —2RI6EKTI 6 WPy EA
ZLTwB, X, 19794 Auto-Teller DEHR 1T oo v & BT
IBM3031T2M/BChad, 81EELIM/BLHRTIH>TETS
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BrEEL T2,
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AB:8A14 (R) 481
R A TH ; BMEHE ( Manager Administratin & Finance )
¥4~ ( Managing Director )
Goh Deng ( Personnel Manager )
#— & B, B, &K, =Lk, MK

Bi % vy #H—AKE Bedok TS 5,

EHE B IATEFY v #E-AIX197 7478220882 5FFTRY
Bh, HEAL3O0O0ATHD, EERIE, 594, Aty b F~Frva—x,
AFVA3VYHR—FV IPRUEHF—TVTHB, X, BT /a—7L LT,
Electronics,Electronic Components,Precision Moter,Denshi,
Technical Center,Refrigeration Indugtries,Electric Trading
DTHED D BHIZEZDIbO—2TH D,

EDPB%R : 42tk Computer ¥ RALC3X AHCH S, BERIBMYAF 4
34TH%b, EDPEAWRHAEALAT, 7FIAL1IA, 732 2A, &
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freyic, MIL2 > ARHPETS §230TH528, RAKE I LA EToHiA
Llsho KEWMKKSS 1,400 TCH D, HIEDL Z HIEEER, 7 21
MLVOER, AHFRCI DD EBHERV. —FiK, M WiEEiL
th, BEREELARVWERS, X, 4HOGABETARLV-BEEY LI
THLERERYR H5, BREFEU TR, —~FDE5A4 05 TERER LA
WotiLTvw3, (EDBOARBH CRLERESAMREIRL 0 74, FAR
GETIHA6 OHBESLA)IEDBOH v 2N, A —2EHE R
BACRALLEV, Ba—2ik, GREOBAYEZ D LSO THLE
{fevyy CE—ARABMARETH B,

{4 B3 ( Consumer Products ¥¥ ##H—A (PTE)YLTD )
ABI8A14 (X)) Fal
RERELE AW ; # LA+ (Director,Assist.General Manager )
(HXFBY 7 b v x 7 LBRBRE)
F—of; FwE, BH, SR, =k, M

Bi T #iivvyrE—nHY Bedok TEMMIKSH S,

EHHBE I SHT197241 03B Shi, MERX, TV, Acoustic
Products , Home Appliances,Electronic Components,Chemical
Condensers® 5#PITh 5, BERELLCry -2 BARAETIX, B
¥, FRAIFYUT, TZVH, a—8 5 SCHIRERTVS, BELITS $16
BHTHEARL 2,700 ATh B,

EDPHMFH HEHITAC L-304 0% fioT\va, VR4 54 ikt
Fuviv, BRR B AT, AR, 73 F4A(KE)Y, #2v—21A(
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PHbhic, BE, ABBREREINLT, 3 EL{ToToiEp, BH T2V
Va—2BRaEEyr VYL THYL &,

LEPLL LAYy R A BAHH AHBRE 2,700 AOHEFRAD VS,
M Tl 2 Andinv, EHT FHOBASTTVWE, RILCA5 L, &
HPTETHH2,5 0 0ARLHC, 2,70 0 AREALL, REXEDPH
HEC, VERSS 1,100, 4A2r—288400, AvF4,883007T
H5, RLOBE—THRHATILLHHZENE LV, Fa—FOBRELFAKL
5y, BERTHEEL 0O OELPEIOK, HMWTRZ OEULITE RV, K
DEDBD v 22— CEhif, A2 —AOEHERFACRAT S, PHE
ES5HIOICAVDOTIRAEVD, BBOBHERIRAFO VA LD LLR D
T, REFELL O hE\V2b, EDBRERY LA LI EMICE S, B2 —
AR2VWTABYE, SHCHBMTRAT 2R 0000, BEIL DKL LTAY
B, BEALEL(EAVD, REORVORHB T LR S D B hH
HBho —BHUUKELIPEFRAME Ay . — 2 HBELTI LTS, =
YE—Z2EBRLLTELD, Ca—AKDWTE, B E L CHERO LB
H B, HEN,

(6} Japan-Singapore Training Centre ( B ity -
BRI8A14B (KR) &
REPEE . ISTCH ; Bih KB (Director)
PEE?A B ( Co-ordinator )
Mr.Kesavan Yoo Wong( DY Director )
EDB {i; Mr.Mark Lam,Mr.Johnson See
F— 4 G EH,. BH, Kk, =L, Mk
LY SBRUER 19T THESRAYy F A AABUANBERECH N BHRT 5,
197741 0 BEERE, 197846 AEBEF—2RE. 197846
A29BR/DY¥ 4>, 19784£10FILO0OAATY 7 C24DPiE
HEVAXCRA IS, 197841 1 FRPBARG, 197942/6
ARIICABATRR, 197T9F4AHEBMEE, 1979HE586A
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v OREE L RILFTE, Kesavan BIFTE, REBEROT K, Me talworking,
Flectrical “Eletronics , Instrumentation,Japan Language,
Administrative OS5 #MIAH %, BFEARMIERP 1 LA, ¥ ¥ HFE-—n
fUHEE2548, Yy #HE—AAHBERIATHER IS,

DIBRHERL P By 2 OYIBMARMERICRT X 5 R 2 FHITH 2o

Instramentatiaon 1 st yr-Basic Course i5
2 nd yr-Instrumentation 9

Metalworking 1 st yr-Bagic Course 40
2nd yr-Maintenance L21]

-Mould Making &

Electrical & 1 st yr-Basie Course 45
Electronics 2 nd yr-Consumer Electronics i3]
-Industrial Electronics g

~Electrical Trade ¢d

Za—ALdBIE4h, 2FEM400hDAETFELETAT D, Bty -
i 2 0 0 ADBIBEEYHEE Y, FESHERERI00ATH S, X,
EDBETOELELMAATES, 1FROLFKANMET .

Schools Term LR DE LD,

(Hrvs—) ( EEZEPIBE B
1. 80.1. 2 ~ 80. 3. 7 80.1. 2 ~ 80. 3.15
2. 80.3.17 ~ 80. 5.23 80.4. 7 ~ 80. 6.14
3. 80.6.23 ~ 80. 8.29 80.6.30 ~ 80. 9. 6
4 80.9. 8 ~ 80.11.14 80.9.22 ~ 80.12. 6

(68 SHELL Company (Pte}LTD
AR:8A15H (&) &
R%#W#&EH  SHELL fil; Mr.Lim Ban Chew
EDBH { Mr.Lyou ,Mr.Johnson See,Mr.Mork Lam
% — & s A, 2, BAR, =k, K
HBEE I ARRRECH Y Vv A2y FREERX T I BEEERAHTH 5,
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A-@ObATHH, HHOEDPHARE1 401268 E5 T,
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MTORBRVERTCHH L ELTCVHDTRABH 1T 5,
RICHBC>CTEXZCHRDE, £EAIBTHITH D LEL D, R,
¥6rA®oTb, AER, COBOL,MAC 4 ,FORTRAN EUPDPOD
MAMS, COBOL,BASIC%Thadr, X, fgE~M2v, flflave,
—FDHEALEZL T D,

(7 RACC ( Regional Applied Computing Centre )
BE:8A15HB (&) &
RYEWEEZE:RACCH ; Dr.John K.C.Pang ( Director) (ZEEA)
EDBf) ; Mr.Lyou,Mr.Johnson See Mr.Mark Lam
F— & BN, B, 80k, =k, Ak

MERORE  SBEED PHEHEORLER TH D, LE1 9T THEa v L~
£77 YV~ vORAIIRO DRI I, ERBEHHFI,

(1} Computer Education (2) Research (3) Computer Consultancy
ThH,

PIMEE  ERWIICLII01 THbH, EMERA65KC, #¥ 51 vDISK
200F%F, 6001pm ZA4v7 Vv, 300K/ BOHI—F V-t
Bibo REECHEBRMEROBRMBCHBELS, ICL2903 (98KC)
Disk,LP,CR #FU, Direct Data Entny Terminals KU Interactive
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Terminals , Card Punch 2 &
W T BEFull time staffil 7R/ TH D, TOfhPart timedi\rd,
Jgg= —= t XFW I oDz—ARHhB, (FEERIZR)
C&G7 48 Data Processing for Computer Userse
6 RBa—A
C&G7 47 Computer Programming & Information
Processing 14Ea—2RA
IDPM Institute of Data Procesging Management
Examination 4#¥FEoGH =z —=
AT D FHAEHL Practical 83 B, Theoretical 4B E T8N ®
BRABEEML T30 X, JlskEOF Mk, Classwork, Home work,
Project work,Tests & Final! Examination ¥*f7 5.
LBOHM: SEMOLUBOEMIKDLEY TH D,
FifRL=#% ; At Appreciation/Premier Level 400

Programmers 160
HEMWH P O%EL: ; Programmers 140
RACC itk b+t i F—omE# 3
R (ECA) t-T 5B 3
ERRUEHRE> L0 RERE 20
Fevez ARy - 0RAERRK 2
BEEEH 2
REFTHEER 2
BHOH 2
SLE I & DBHE R 25 %
C&G747HKBEBR 95 %

PHEHI1F2—2A0HBE, £5$ 2000 o

{8/ National University of Singapore (¥ ¥ ##H~AEHIKE)
BR:8A188(AY &
RS K % @ ; Dr.L.S.Hsu(Bukit Tima Campus)
( Proffesser of Dept.Computer Science )
Dr.H.T.Thio (Kent Ridege Compus )

FRHEEE ; Miss.Mai Ho (Straits times ) (Kent Ridge @& )
SBC~TV
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EDBM®; Mr.Lyou, Mr. Mark Lam , Mr.Johnson See
Mr.Than
F—4 WA, 2. 8K =Lk, A

YYHFE-ANKREI Y HA—VICRFETREC, 220RESRbSA, £0
—OBBERERTAL Y Yy FR- A RECBRAMH E L, %, Bukit Tima ,
Kent Ridge , HEED 3 2@ Campus L HN T 5,

(EE) B3E4EIR | 34EDZEHLEY Bachelor LY, 44FEOEHLE% Honour
Bachelor L#F.5, Doctor DB FFMIL 34E ( A FEREND ) ThH 2o
Computer ScienceFH ( 3FE=2—R) : 2V F .5 alZRDOLEY (HEEH2
ZR)
(s} First Year— 101 Introduction to Computer Science
102 Fortran Programming
103 Cobol Programming
(Bl Second Year— 201 Computer Organization &Assembly Language
202 Pata Structures & File Processing
203 System Analysis & Design
204 Programming Languages
(¢ Thind Year— 301 Operating Systems (Prerequisite 201)
302 Statistical & Numerical Methods
303 Microprocessors & Microcomputers
(Prerequisite 201)
304 Database Management Systems
(Prerequisite 202)
305 Data Communications & ComputerNetworks
( Prerequisite 201)

Bukit Tima Campus : SZBEMEL. I BM System — I, HP 3000,
HP8000,PDP-11 Thd, BEMIAFERLI00ASME T,
R 200AF L5 L AoV MM, HERETA ERBBEOTA,
EERBEETIAE 3 0~ 5 O M CBABERFI BME2»6RTbH o T2,
AVEL—F 0T ATToTVwb, X, TEBOMoERNDEED,
AV EL—FAREPARENTED, FROM 1./6 xRFAN T2, B
HETAL, 3E~1240EDPORRECTCI 6F~46FThbo oFHiX
$$2700~6500 Thd, FERELFrAORAEHBH, £EX 68
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MThs, REDPLIACATIBRBAL TV, FROMBLLT, a~v~
YA TTVr =Y g vd o bEYD ARV, V2F 4101 0 0 ABETH
VW, REFLE 7 SACHFLICV, WAL, 20ABERLLV X, AAAR
Mid 2 ALANT, T—2_R—RABRVR4 203y~ REY) AR\,

Bl E#Dr.L.S. Hsu OfFEC¢. ZOHKent Ridge Campus ~ERL
T hi,

Kent Ridge Campus : Z® Campus REEFRL AL IO C, &SN ERESC
botoe XD—HIK, s3vE.—2tv2—0Bhh, tovi—I1AELRKL
Lx5t, JICADTICOZEMDLEEITLB. (BHER)

RY LA A—AR 400 IS, BERMLCD DY AT 42 1/4 {I
LEALTVEV, BELEO7 V-7 7 vt ARKHEL OS>, 2HED
=27 PR TB0C, HNAKRESRESALTHECLLLBbhs, BE
mH&EBLE, 3AAV0LAVRATARANLRD, BEOYAF AR, HPHO
L0 G, CPURHP 3000 »)~XMCAEViL2MBTH%, Diskid
4B THE340MB Thb, Terminal 48288 T, TDLv2ROK
FRUY Campus ROEWECHRERL T 5, HEESFEE, MODEMY:A
B, FAvT —AE AN LTI RIIEF L Tv%, MODEM %24 L T
DI, Telecoms (¥ v A E—ABEAH IEE VO CIFROBETS
Bo

Ky gr—it, 3200F e v AREFD LV L THD, HIEL 2 ADF SV~
AR 27 bCHEHALTVS, BEMAILE8 1 00~15230, 15200~
22:00CHD, TOOADELERZ -3 FALENLTL400D4, 5K
TEERDH L5 T Bo REKEBEHEALIL L,

{9) Singapore Polytechnic (¥ v #HR—nTHERK)
ABRB:8A19%8(K) Fm
RAYHEEE 5 8 #l; Mr.Khoo Kag Chai (Prineipal )

Dr.Khoo Poon Tong (Head ,Electronic )
Mr.Tau Yusn Eng (Head Maths&SC.Division)
Mr.Yew Kheng Yeug ( — )
Mr.Molly Yeong (P.R.Q)
Mr.Ong Eng Cha { — )
Mr.Ng Meng Chianp ( — )
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Mr.Yu Yong Deng (Electrical Dept.)
FARFE#E » Miss.Mai Ho (Straits Times )
EDBf; Mr.Merk Lam, Mr.Johnson See , Mr.Than
F—a BN, I, KR, =k

EROMBH I vy AR — A OEENEORERN=2— 2136 ,4,2,4Q3)ThbB,
F=RL 6,4 BTEHERAZTHLOTIERTH D, COMOERL, Huo
FRL, Ricik~% Ngee Ann (FEER) D 2HL v FRL1 95 4
£10 AR TN,

EWOEE : Full time (B Y 22— A& Evenings - Only (FEMH)I) 2~z R
U'Day-~Releasc o— A, Endorsement Subjectsa— AWK TED, &
a— AL Diploma=—A L Certificatems — AL G TS, BHl=2—=R
OPEIEHE -2 OB 5 FEOT— 2k Diploma, Thit L€ 24, 3EOREE
Certificate b L, T3, B0l OFEHTA L, Diploma—xti,Civil,
Flectrical &Communication,Mechanical,Production,Chemical
Process Technology,Building,Marine Engineering o&®l#d 2,
Certificate = — =ik, Architectural Draughtsmanship,
Aeronautical Maintenance Engineering ,Maritime Radio-Communi
cations DERI L D, FYUOBBERMIEIBH 25 0ATH D0 VI F 4 —~ik
B 4RETHA T2, FEIE - R-BEAHLTHE000 AdD\va,
RERH20%THHe AFTHEEILEH 2300 ATH S, AR
O PRAM2000 A, TA' LNABI0O0ATED, By, —
":‘E@*E%@Electronics & Commuication DEFKK2SVTE LT, BHEA
FLO50ABATT 5 0 ADHRESE, BRMBAFS 0 ARR T 0 0 ANH
REZEL T3,

EDPRIROKTE : 4k, 198 04FF@WT, I BM System I 2MB, HXK
B2 2EMO Lo HIEATCHAER LT3, 198 14EHETAEY
¥ 4 MBRIRHIRR, + v 54 »HEY 6 2B T2 TFECTH 5o Electronics
& Cormunication FHOKRBEMIME 1 8AT, 197 14XV avia—
PEH b, WHEFES 0O o /5 ABROBEET> T2, AF
ttBasic , FORTRANY E&KTH 2, =D 6 0 BFfx 1 08 CHEPWIKITo T
Wiy X, £CD Engineer =~ ADHELEIW ] 6 BO~— A THE 3 0 KO
AV 2T S VIOREDOTFETCH DB, 1ELEBDDE -5 F
MBI 6 BRI TH B,
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2R 119804 SRR Y) 4ERS$360, 26K S$420TH A 1 98 1 SEASHAEIHHEIR S $ 450
2¢RR S$600 L 155, M7~ AL 198 04EAFASS 120, 198 1FFRS180 TH e

HVH o745 Electronies & Communication Engmeering 2 —2D A D H
V& a5 s wfFEER3WWRT,

1l Ngee Ann Technical College ( = — 7 ¥ FHEHEMI£H)
Ba:g8H198 (K) F#%
REBEE % # M ; Mr.Khony Kit Soon (Prineipal)
Mr.Lee Hong Tak(Chairman,Computer Operatimg
Group )
Mr.Chan Yola Lake (Chairman , Computer
Committee )
FEHEEE s Miss.Mai Ho (Straits times)
EDBfl; Mr.Mark Lam ,Mr.Johnson See ,Mr.Than)
F—4 R, A, &k, =k

ZBOMBF : Singapore Polytechnic LEL L 6,4 DEHZEXAND ILE
BOGFVE T B0

FREOEE  FAHiX ! 96 34E1C Ngee Ann College X LTHIH 196 74
N.A. Technical College 22t bhi, 196 8FEBETEFHOA
D116 ADFEXRMICAZIELD, 198044 AICTESEE 2680
AE TS, £EL, Mechanical ,Electrical & Electronic®
Engineering =— A Shipbuilding & Repair Techonlogy , Building
Maintenance & Management , Business Studies @&8F 58 th %,
X, BHBLEHES L 5, £EOAZERATL000AT, 3 b, Electrical
& Electronic ##R245 ATH D, TORRRFEAZED1EE 245 A,
2HFEEI2T A, 3HE211 ADFE 783 ABERETH D,

Sy, —FBFR BT Y. —~%1216 0KB®Data General NOVA~-
3/12 1 23Y¥.—%ThdHo 100 MBDDisk L TwB, £ -1 5
N2 A TI Y FBI 1BTHD, ERAF 7RV IF 25— 10A,
FRV—511ATHD, HER, 2V E.—FEBCE-TWHN, BER
Extended BASIC, FORTRAN-IV ,ALGOL RUCOBOL Th%,
Electrical & ElectronicFHOFEIX, F2HFRUEILFOSH
CComputer Bth, R 45y, RPIBMLH 2D, MEBCILEREE
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BN TC, EELHET- T b, EfREEED R, =7 eHc R T,
Biffz—xC17: 14, HMa2—RT20:1TH%, 2vt . —2HH
28 $ 23000-Thoke SELAK, 35—2DYAFLXHBATETF
EThD

) CS A (Computer Systems Advisers (PTE) LTD)
AB:8A20B8 (K) F#
RSEHEEZ CSAM; Mr.Tony C.C.Moo (Regional Finance & Planning
Manager )
Mr.Seow Chuan Bin {(Manager )
Mr.Fohnny Moo (Managing Directer )
EDBfl; Mr.Lyou, Mr.Mark, Mr.Johnson See } Mr-Than
F—&u G ER, B®, 8K, =k
SHEE I CSA Grouptk1 9704k SN, Hong Kong ,Malaysia,
Singapore RV Indonesialk#A 74 A% 5T\ 5%, EDPHMFER2 » 7
3 Singaqore 70 A, Hongkong 25 A , Malaysia 60 A, Indonesia 20 AO&EH175
AWVdg 2,7, USARUA—R 7V 7dlciL, Bict » 7 v
~NADERRES T B, B8, 197 3FEMHQCBC (Overseas - chinese
Banking Corporation ¥EMEIT) /-7 DL 6 0 s LEHEE Y EFH
L, fin 403 HCSADPLRAS w7 HEDNAATVA, CSAVFHITR
EDPYA74 iz 20 0 %L D, TORRE LT, HEEEE CIX Eixed
Deposits , Trade Finance RU Savinge Account g A F 4, RITH
HTL, OCBC XHBERFTR2VTZA Y 72, IBM, #V~y 74
F=3FAkffioT2 40647, 2 00 Booking System WEHEAYE 2,
Betting B4R T, shv oy, YYHHE—n, v v—V78CHvS5M4vE
BRERITHREV L — 2549 ~%EPDP11/04 YA7 4 2F > TEMRLC
VWhy, H%BHRTIE, PDP-11RXUFCMC/XL40 YATa%E-T,
Ry a Y, V-V, Yy HFFE-ADAQRE, B, TEBESCSHD
HFEXFHF2e X, 19802 AFEARKMBE RO Computer HADE
o,
EDPEEMFA: CSAREFH2 0% CManpowerDHA X L THREMN, Sy
Zrr 2 7THERAR23~2630MAKKSI, Thik, Tors/5<18A,
TATLATFYALLIOALEY, BRELLRET D, Hitvs— (IJSIST)
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PHEOEELREEE LRI VWL, BROEFARV 7o L THESHEE LM

ATHEREL fovs,

X, vvHABE—Altisd 5 Data Processing DPI#IL, #HEHEFIM=~=, 7

FAVYAFaI—R, YAFLTFTYVADIDDVLARNHETH 55,

2 COMCENTER(>v##A—-ABRBEREAOavy .- vE—~)

AA:8B20H(K) &

RBadE#E  Telecoms 4, Mr. Lung Chien Ping (Data Base Mamager)

#rpg e &
EDBH

F— 4

Mr. Wang Hiang Fong (Divisional Manager)

Mr. Chen Chuan (Operations Manager)

Miss Hm Beng Chou (Manager)

Miss Lum Seok Meey (EDP Operation Instractor)

} Miss Mai Ho (Straits times)

; Mr. Lyou, Mr. Mark, Mr. Johnson See,
Mr. Than

; EH. B, Bk =k

dyv i, —FeyaEE RemET LB,

Univac 1106 Multiprocessor

High performance direct
access storage media

Magnetic Tape Drives

Taput/Qutput

%

*

2 central processors

393K 36-bit words of main storage
single and double precision
floating point arithmetic

12 high speed channels per central
ProOCessor

1 x 12.5 million characters drum
6 x 60 miliion characters dual access
disc subsystem

9 x Uniserve 12C magnetic tape
subsystem of 9-track and 7-track drives

4 high speed printers
1 x 1200/1600 LPM
1 x 1400 LPM
2 x 60D LPM
Card Readers
2 x 600 cards per minute
Optical Document Reader
1 x 600 documents per minute reader
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Communications

Terminals

WEYZ LY 27 ¢ RICET,

Paper Tape Reader

1 x 2000 characters per second reader
Card Punch

1 x 200 cards per minute punch

Two communication terminal module
controllers supporting up teo 64 lines
for data communication st speeds of
from 50 bits per second to 50,000 bits
per second.

4 wide wvariety of terminals are supported
en the CEC corputer complex. These
include:

Teletype 33/35/37
Qlivetti TE 318

Univac RCT-500

Data 130 Model 73 VOU
Fewlett Packard 26404 VDU
GE Terminet 3C

ADDS Comsul 580

LEC VT 52

Inccterm SPD 20/20
Uniscope 100/ 200

The Centre's Univac 1106 enables simultaneous precessing of a number

of programs and accounts exactly for rescurces used. This is made

passible by the use of the sophisticated UNIVAC EXEC 8 operating

syster to contrcl and schedule the allocation of system resogurces.

The Centre's language processors include: -

Fortran ¥V
ANSI Cobal

&lgol/Simula

Assembler

Couversational Fortran

Basic
PLIT

and many ethers.
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WREHHE . RIcRT.

krong the more common applications are: .
% Engineering Applications: Civil/Structural
Electriecal
Chemical
Mechanical
* Prgject control and resources scheduling.
% Architectural Applicatioms.
% Seilsmic/Geophysical Analvsis.
% Heglth Care
* Operations Research: Mathematical Programming Simulation
% Statistical Analysis
% Survey Analysis
* Fconometric Modelling
¥

Financial Applications: Financial Planning & Forecasting
Aetuarial Calculatiens
On=Line Banking
Share Registration
Portfolic Management
Unit Trust Manapement

* Commercial Applications: Feneral Accounting
Aecounts Receivable/Payvable
Payroll

Inventory Contrel
Sales Amalvsis
Market Research

* Datz Base Management and many others.
ex. [irectory lugulry system

EREVEE : Telecomsi2 1 0EES LY, Fo— 2k EDPEM:%. EDP

BE#®DDate Base Project ¥, @ Information SyetemPBEUC@EDP
Operctions¥Eo 3EWa b, BB 203ATHS,
DL System Analysts(SAI1 0§ Ak Programer 6 A, DL 326/ b,
SAIZ2A, Programerl 4§ A, Q4B EHY, =~F 42 v 7 BE1L ¢
Ay Ty FBBTOA Fasovio—tBRZ0A sv.—45%
Ry —FIGARGEE, HBAUATCT2CRY, Fos/5 v -3y
EThb, &, PEECELTEE=—R%T 5.

44 OUB ( Overseas Union Bank (Pte}LTD]
Beig8R21B (R} %8
REWEFE . OUBH; Mr.Lauw Ping Sum {Manager , Data Processing }
EDB® ; Mr.Lyow , Mr . Mark ,Mr.Johnson See, Mr.Than
F-4H B, BE. K, =k
EDPRG  XT72F.50 LTCi#T0Saving aceountOREIFET o T,
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Y7 IR LTE—LTHBLIVS, BEIFEOBELH LT3,
sve, S RUTEECNCREFAEL O35, BRXESH LY, w39
LA, Y=2FYRAFALATZFIAVLIA, YAFATFVAPIA, 7ofdw
EA, NCRE I Doy e3Py lA, Y2TYAFATFIALMI
ABUBE( LAY, YAFA7FIAF2AOMBTREL TS, YA F
LARBRTE T, 7o /7 i v IREFATH-oTwE, 7o F57ik5
ERERORALGELHLT, 4 0AQFERG I ARBRALRE, YAFAT7TF Y
AFREALD YV 24— P LTHACERTBE 6~ EfTolk, Fu 3
SR TCRALDRBS, YAFATFIALR, FF_ AvF—vv®
FoysrsadBB OoTCREN,

EDP®#® :NCR,8560 512KB, MT 6342 24, DISK
63060 54, LP 646 2&,2—:7n 32850KRV3I250,
ALY ETFALEBTIOIERTZLIOF— s FATRSLTWE,
1200B/8 « OUBBMR TR 28EES 6 K TE D, 10 4 @712,
Tat Lee 8%/E, ICB1O0%/E, ACBSXE, FEB4¥ETEL,
PRI 5 0 %25 On~-1line Thi, Ko TBOELR2 G 00EER %,

EDPEATIMER ! BHOF v —ws vk, =F=Ya 1A, TY¥AFY b~
F—P el A, TS8F 1 Av—v VBT IV P TChB, 6 ADF—a%
VFE BB, T K, —FFtr— s RS ATy = TFF A -4 3,
FR—F 6 ThD, M, PRETISML TV, BEERIR 1 sBN4aT
Hh, L2L, BESCEAHIHEECEL T3, MZ0CBC (EMR
GITI AN —F TR, Fetrvs—(JSISTIRHLTHLTLAV,
oAl -k v ERETThHoTV 5, SEORME, B
PRALBVRARST G BVRARTF—F~N—R, o3 BB YD
S, BEORITOL 5% OnlineHEX L\ HITE L-cu;\ FoE
B, SA(YAFAFTFY AP IRHERLAL

4 CPS { Computer Processing Services (Pte ) LTD)
EB:8R21B (R} %8
RERBEE :CPSH: Mr.Andrew Qoi (Operation Manager )
Mr.Koh Tieng Jin (B. Se. )}
EDBH ; Mr.Lyou , Mr.Msrk . Mr.Than
F—4 HEE, EH,. f#K, =E
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LB CP S, BE/HEO 1 2, the Straits Group @A v ~"—T3%
b, 19 7T 0BT ENT, i3, £ L TStraits Group 0 & @
F—SFoxv v roBREEL TS, 2O5EERII /A —THED4 0~
So%ics s, TR IA—nicrFaldrdtnl, Tv—~y TRV
Y Y EOMEY - A ToTE Y, AGEBENLIF -2 EB%2T T
VB X, e Fy AUV T A =TRLEELREBEDORTHKA TS,

Y HFR-~LCPESOEDPHEMW: IBM3T706—-138, 240KB, 3 1.0
FayFho IBM3340C¢ Disk 68 £7T0MB. 14037 0v2% 25,
2501 A—FY—# 18, 3411 MT 248, 3410 MT 28, %C
Lo, Tk, 075V —AF7 44 AR, IBM3T06—-125 =
Fh, hvavad7  ARRIBM3I70—135¥AF40EEINT%,

EERE ! I oBBELEOBMEL ARL JobRLELXTo T3 fE,
EDPEo+—F % acs, s=cviffi-TEkBEAELTE 2, A
Hre-vERET50L, HEYYRTLIL, £ThHE, X, xOfoX
BLLT, BEEERBEEEH (FBEEB4 R 2BRAT vy L TEIE,
yZ b2 TAER, F-5 Vv —~+OGCREEREE TR E Th B,

YW HE~NCPEIDEDPER I EELO0AQERY L, YATFLTHFUAL
BUYARFLXsrF~1 A, BEEMTA F-FAvFE s 1A, X
V=2 6ATHD, v s (JSISTWMSFS AV~ CREEHRBLDOLE
5., AT —RAESWTREEL FCEHTAE, SHELTL2—X L=+
ThH B —2R I FFBELCRKRELXSBERLTCHLTERY HEI~A
et o CTHEME V.

Eofh i BEI BMEBFENELTVWEABULSS 4,000 Thod, =234y 2
OHFERE G, LL, HRIBMOFENR V.

093 ACGE& (Asian Computer Services (Ptel LTD I
BH:8EZ18 (K) &%
RElEE ACSH : Mr.John A-Siniscal {Managing Director }
EDBHEI: Mr.Lyvou ,Mr.Mark , Mr.Than
F—bu T ER, BE, KK EE
SUBE I REOBEFEN—ALLeF—s7arv v /v —E¥AETo T3,
EEDC S (F2REHBEO I~V AR—20RHTES. BY 1 0§12
B EEL o T D =4 o MR 0CEBAV FEYT, 5082~V
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(g

~YT7Thhb,

EDPHf: IBM3205—-5%#AL T3,

EDPEABFE : BESSAQOBAN VAN, 20 )bavi—.—s7ev o,
YaFaiE25AThD, HRETHRDL LEEHMMLTNB, YAFATF Y
APP2OAT, REMKSADZA—T 472 ~F KT TEBL T35,
Lirl, EEORPMCEIY 2 0 AXFARCHES Chy =YY F R —¥ g ¥
W20ATC, 42DE%E¥8 1416 20HETHoT%, V7 FEER
A ATHT2T 5, §F, BERFa Y. — 23— 2Fd, 6 6 AxTHRA
Lico ERYATATHFIAILSS 2000 THD, X, Frevr—
(JSISTIe2WTik, A2 —ARFFHCHHLEIN, Ba—Rika<—
Y2 MBIC L, BEISRDBLEL D,

PRC—SGV (Planning Research Corporation)
BR:8A21H(K) &%
RS¥W#AHF  PRCH; Mr.Ted Hartley V.P.Prci (USAKXHoXEiRY <
Py
Mr.Robert Leong ( Executive Director)
Mr.Anthony S.C.Teo (Executive Director)
Dr.Angela E.S.Goh (Senior Systems Consu{am_’
ED B ; Mr.Lyou,Mr.Mark ,Mr.Than
F—au G BEH, B, &K =k

PRC—SGV4&HEBE:PRC—SCGVDSGViL, Mr.Svcip,Mr.Gores,
Mr.Volago @3 ADLZH ¥ HEbicd D, HHd, BAF, EX£F, EX%ca
VE.— A v A—Y g v vAFLs0BFELBEAEY-EYA, BEavyL S
v, BEME, HEll, =y U =T Yy JRUBESEDT o7 2y Vs P AY
~EA¥{T ), XHIKEOLHEC, HACTT7,000 ADKRA, 4 5FHT
230074 ARETEH, (KEADBOHHOI150F74A%TL )
UHILPRCLSGVOAHGHTH B,

Yy HE-APRC—SGVEABM: EDPBGRIEIES A b, 4 AREGE
BRETAHELE6~1 2EOBREETHo 2 ANEBHALCH B, 1T, 7
N, BREEOY—EAxA%2fToTv 5, EDPEEFIMICOVTE, R4 DMK
¥HoTPaTH LV, Y¥YH#E—2LEDBOFIffoFERRL CRAB TS
e\,
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9 PSA (Port of Singapore Anthority & v #H—i k)
AB:8RA22RB (&) Fil
RE#M#A % . PSAM,; Mr.Chnw Porp Tien (EDP Deputing Director)
Mr.Pong Phni Weng (Data Processing Manager)
Mr.Yee-Tang Tee Hong (Deputy Data Processing
Manager )
Miss.Ho Fong Lian (Assist Data Processing
Manager)
Mr.Sukrawanian (Traffic Manager)
Mr.Tan Choon Wei {(General Manager)
EDB{l; Mr.Ryou, Mr.Mark , Mr.Than
F—a G ER, BH, K, =L, b
PSADEDPHM:IBM 370~145,3333—-M11 Disk,2319
Disk,3420¢-M3 MT, 3505—MB2 »—FVU—%, 35265—
MP1 #—VF-~<vF, 3540—MB 2 Diskette, 1403—-MN1 7
Yy £2—,3211-MAl FVwvx—~,3278-M2 F4A7Vv—
3289—-M2 FYv&~, 3287—-M2 FYVvx—, 3275/3277
-M1/2 F4A7v—, 3284-M2 FUvE—, 2260-M1 7
4 A7 VA ~—, fiavyro—5%&,
EDPHEMEY t MtRd. L, @EEOn-lineftLTH 4D,
(® Container Handling Information System
. Port Licensing & Pass System

(® Container Terminal Rostering System

. Wharf Billing & Revenue Analysis System

. Wharfage Charges Billing System

. Warehouse Billing System

. Seastores Billing System

. Property Rental Billing System

. Electricity Billing System

. Debtors Ledger

(» Port Operations Centre Information System
(® Cash Collection & Receipting At Port Clearance Section
. Harbour Craft Licensing System

. Daily Payroll System
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- Monthly Payroll System

. Housing Loan System

« Income Tax System

. Champion Gang System

. Hospitalisation Insurance Plan

. Pension Payment System

. Management Accounting Information System
. Costing of Photocopying/Duplicating Service
. Costing of Vehicle Pool Utilisation

. Integrated Financial System

( Inventory Contrel & Purchasing System

. Staff Information System

BEEHEBE ~ DMARH ¢ WK T o

. Cisco General Ledger

. Cisco Billing

. Cisco Payroll

. People's Association Payroll
. MAS Forex Accounting System
. I.E. Pupils Data System

. HNMB Seamen Rostering System
. VITB Junior Trainees Information System
. R0L Shipping Documentation

. NOL Container Tracking

. NOL General Ledger

EDPHEGEA EDPHMOMAMI, vAFToMBH(SDIAVv—v g
B(OPS) khabhTvi, ERWOTREHBLZ Yz vEGrh TS,
SDi#ftz45A, CPSH8 2AT Director ¥ 3H&E 13 0 ATH 3,
SPSADEDPHMAELII68FTH%, REDPELRBRREHYXTRTL, 76
F£12H13A, TTETRA20A, TTHE10B19A, TBETA29A,
TIEBRATATHZ, ¥PSADY 7ty 2 THT— 22—zt T,
BHAR T olko 705, YAFATF VA, b —2sloz
B 2 LML Ckhe 2HEDOMTIEDKRY P Th B,

Fer - (JSISTICHIBRRLLT, A=—-AQXHFHNTHHLES

—135—



OCEHALIV, Co—2AREZMoBE LS5, Bx—R2P S AoHAI|sk
TIHERVEELTCEDTH IR,

9 PWA ( Price Waterhouse Associates)
ArR:8A228 (&) 4m
Rk PWAR; Mr.Anjan Mukerji (General Manager)
EDBfl; Mr.Mark , Mr.Than
F—a B, B, K, =&, M

RWADEIE ! vy #H—n, SVv—¥7, 24 03B TO0F 74 AK2E
EfEHKTH S, HH, &8, B, B, BESO=vyyrTF v Iy —
EAkdT5d, (RAFIhl, HPWAR, 855EH290+7 1 A%HFD
T—AFPWOYHE—tE#ZF B EEIALTC-B23EXHIITH, KEHL
Ve )

EDPHFK¥E : PWADEDPHMRI—OKELE I F—EBTh2,
Accounting & Finance X1 13 &, Electronic Data Processing
41, Marketing & Sales Managementid 2 B, Organisation &
General Managementi: 1 0 E*F2oC\ 5, Az X, Computer
Controls@EEL3 HMCS $7 80, Computer Appreciation BEEIL
2HEITS $580 ThoT, B\,
Fevz—(JSISTIERBETHOT, BV BET—FHKHAL K

- fc—o

9 SI1A ( Singapore Air lines)
ABR:8RA228 (&) &
BHEHEAFE I STAM; Mr.BEriec Clenvents (Computer Manager EEA)
Mr.Woo LeeYong ( Information Services Manager)
Mr.Lim Boo Liat (Computer Cperatin Manager)
EDBfil; Mr.Lyou ,Mr.Mark , Mr.Than
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REGIONAL APPLIED COMPUTING CENTRE

Incorporating JP School of Computing

Office 18A Yen San Building, 268 Orchard Road, Singapore 9,

Postal Address Sepoy Lines P, 0. Box 216, Singapore 3,

Telephone 2357348

Director Dr, John K. C. Pang, BSc, PhD, MiP5, AMBIM, FID#

" CITY & GUILDS PROFESSIONAL

OF LONDON INSTITUTE EXAMINATION
C & G SUBJECT 747
COMPUTER PROGRAMMING & INFORMATION PROCESSING

COURSE APPROVED BY

SINGAPORE MINISTRY OF EDUCATION
CITY & GUILDS OF LONDON INSTITUTE
INTRODUCTION

The City & Guilds Certificate in Computer Programming & Information Processing is lntendecl to prowde a
study of the techmiques of computer programming, coding and operation, together with an appreciation of
the releysnt mathematics and statistics and an introduction to information pmcessing.

It 1s regogrused by the United Kingdom Co-ordinating Committee for Examinations in Computer Studies asa
na. ohal qualification for specialist computer staff in the programming area of computer work. .
In conducting this course, JP School of Computing has received approval of both the Singapore Ministry of
Education and the City & Guilds of London Institute. As such, students will ba entered for the 747 exami-
nation as internal candidates through the Singapors Ministry of Education.

SYLLABUS
1 Computers — Theory and Equipment
INTRODUCTION

1 Evolution of computing machines: abacus and other computing tools; calcufators; punched card
machines in computation; electronic devices in computation; stored programs; early machines; survey
of modern computers, associated equipment and personnel, digital, analog and hybrid; data processing
configurations; single and multi-processor; data representation; awareness of recent developments in
hardware and software and ther apphcation; conversational mode and other man-machine com-
munications systems.

2 Data processing terminology.

THE COMPUTER SYSTEM

3 Basic parts of a computing system including input, cantrol, fast access stores, hacking stores, arithmatic
unit, Index registers, output.

4 Introduction to basic parts and inter-cannections of single and multi-processor configurations;
penpheral devices including graphical and visual display systems, an-line remote terminal equipment,
optical and magnetic character recogmtion equipment.

INPUT AND OUTPUT MEDIA

5 Astudy of equipment for, and methods of use {including handling and storage! of

{a) punched cards; punching, verifying, reproducing, interpreting and sorting

{b} punched paper tape, punching, venfying and correcting

{c} magnetic tape and disc

{d) printed output

{e) direct entry {key boards, visual display units)

{fl equipment aspects of methods of error detection and correction.

ELEMENTS OF PROGRAMMING

NoItez: 8llhe majority of pragrams written during the course must be fully documented. (See sections 1.24
1o 1.24),

DESIGNING AND RUNNING A PROGRAM

Analysis of problems and conslrucuon of flowcharts, including use of tree diagrams and algorithms (see
sections 2.1 1o 2.5).

Coding.

Storage allocation.

Program and data preparation.

Program development testing and checking; use of aperating systems for both production and monitor
runs; job control language.

TECHNICAL AIDS

11 Input and output routines; use of subroutines, library programs, diagnostic aids.

12 Efficiency of programs.
THEORETICAL ASPECTS

* 13 Introduction to software including data and instruction formats, assembly languages, compilers,

programming languages for business and scientific applications, operating systems, multiprogramming,
time shanng and multi access.

14 Awareness of functions of systems analysis and the need for program specifications.
ELEMENTS OF FIlLE PROCESSING

15 Basic concepts of file structure; physucal blocking data and labelling, logical: records, items, methods of
dealing with data of variable lengthi.

16 Creation and interrogation of files.

17 Serial and random processing; an introduction 1o sarting, collating, merging.

18 Updating high- and low-attivity files.

—_
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Use of dumping and re-starting.

Intraduction to principles and strategy of error handling. Use of control totals, hash totals, check sums.
OPERATIONS

Study of computer room organisation, discipline and management when running under different
operating and work flow conditions.

Control of work flow and operations. Receipt and dispatch of work; job control and scheduling; handling
of peripherals and computer conscles; haison with maintenance engineers, systems development staff,
software maintenance, programming and computing advisory seivices; maintenance and analysis of
computer room logs and records; maintenance of punched card, paper tape, magnetic tape and disc
libraries; environmental control of computer room.

Control of computer, including documentation of interface between programmers and operators.
DOCUMENTATION

The need for documentation and standardisation; contents of a program documentation file.

Written specification of probtem; general flawcharts and block diagrams.

Initial description of program input design, card and tape layouts, design of files, use of peripherals,
internal storage allocation, output design.

Docurnentation during pragram development: details of check runs, verification routines and test decks,
on- and off-lina detection and correction of program and data errors, up-dating and patching operations;
timing and final acceptance of program.

Finalisation of documents: program execution requirements lincluding storage,.description of progrem
names), details of data preparation and program operation {user documentation); labelling, ordering end
maintenance of pragram file.

Related Mathematics and Statistics

Note: the aim should be to incuicate an understanding of the underlying concepts of this syllabus.
Formal proofs are not required.

SIMPLE IDEAS OF SYMBOLIC LANGUAGE ASSOCIATED WITH PROGRAMMING

The language of sets. Subsats. Intersection, union and complement. Commutative, associative and
distributive laws.

Lagical operations; “and’, ‘or’, ‘not’. Simple truth tables.

Array notation applied in 1.15 to 1.20. Manipulation of the elements of arrays; use of subscripted
variables and summation signs.

Use of tree diagrams.

Use of term “algorithm’.

COMPUTER ARITHMETIC AND REPRESENTATION OF INFORMATION INSIDE THE
COMPUTER

Significant figures and notation a X 10" (nintegral).

Number bases, binary; octal, hexa-decimal; addition and multiplication tables for binary numbaers; the
notationa x 20

Introduction of floating point numbers and the ideas of standardisation; rounding and truncation errors,
sccumulation of errors.

Approximation and accuracy; absolute and relative errors.

Internal representation of information including words, characters, bits and bytes.

INTRODUCTION TO STATISTICS AND PROBABILITY

Collaction and presentation of dataleading to a critical appreciation of presentation.

deas of simple probabihty.

Frequency dis;ta'ihution, median, mode; arithmetic mean. Standard daviation.

Introduction to Information Processing

THE NATURE OF INFORMATION PROCESSING

Forms of information: qualitative, quantiative (digital and non-digital), coded. Information structures,
Simple tasks and their informauon needs; processes to convert information to desired form, data
analysis, data reduction, information flows, information flowcharts.

THE BACKGROUND AND PURPOSE OF INFORMATION PROCESSING

Organiisation: objectives, structure, administration, specialisation, departments; need for policy and
controi.

Departmental information needs, sources, processes, fiows of information.

Control: the control foop with basic ideas about objectives, planning, nstructing, taking action,
measurement of results and comparisan with plan, decisions on correctiva action, Ditferences between
project eontrol, process control, business management control.

INFORMATION PROCESSING PROCEDURES

Manual and mechanical procedures.

Methods of data collection and assembly; data transmission and communication systems.

Elementary computer processes; sioring, sorting, calculating, etc.

Complex computer processes: file processing; information retrieval, mathematical and statistical
analysis; forecasting; message switching.

The use of a computer as an information centre: single and multiple access; time sharing; real-time
working; service bureaux.
EXAMINATION & AWARD
At the end of the course, candidates must sit for the following papers:
' 747-1-01 First Wriuen'(GeneraIF 2% hours
747-1-02 Second Written (General} 2% hours

747-1-03 Third Written {Prablem
Analysis and Programming? 3 hows

The results of these will be considsred together with the College Assessment of Practical Work (747-1-04}.
Candidates who are successful in some but not all of the components required for certificate award may
forward their successes and subseguently retake only those components in which they were unsuccessful.
Results for each component will be published in four categories: Distinction, Credit, Pass, Fail.

Certificates issued to candidates successful in all of the required companents will record the result obtainer!
for each component.
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REGIONAL APPLIED COMPUTING CENTRE

Incorporating JP School of Computing

Office 18A Yen San Building, 268 Orchard Road, Singapore 9.

Postal Address Sepay Lines P, O, Box 2186, Singapore 3.

Telephrone 2357348

Director Or, John K, C. Pang, Bsr..PnD,M!Ps, AMEIM, F(OP
CITY & GUILDS PROFESSIONAL
OF LONDON INSTITUTE EXAMINATION

C& G SUBJECT 748
DATA PROCESSING FOR COMPUTER USERS
COURSE APPROVED BY
SINGAPORE MINISTRY OF EDUCATION
CITY & GUILDS OF LONDON INSTITUTE

INTRODUCTION

The City & Guilds Ceruificate in Data Processing for Computer Users 1s a scheme of study intended as a
supplementary quahfication for people requinng a formal computer education to a greater degree than an
apprecration course, even though they are not practising programmers of systems analysts. Such personnel
will normally be working closely in conjunction with a computer, at the intermediate level of management.
For this reason 1t 1s recommendad that candidates should be at least 20 vears of age at the tme of entry {0
the course and should have already reached or be approachung a recognised standard of quahfication in their
own profession or accupation

In conducting this course, JP Schoat of Computng has recewed approval of both the Singapore Ministry
of Education and the City & Guilds of London Institute. As such, students will be entered for the 748 ex-
amination as internal candidates thraugh the Singapore Mimstry of Education.

SYLLABUS
1 Data Processing Fundamentals
DATA PROCESSING HARDWARE

Punched card equipment keypunches and venifiers, Sorters, collators and tabutators.
Punched paper tape eguipment

Visible record computers

Programmed calculators

The general purpose digital computer

The central processing unit. .

Peripheral devices, input/output equipment, backing storage devices.
Environmental control

Data communication inks

ORGANISATION FOR DATA PROCESSING

10 Objectives of systems analysis and programming.

11 Qperating disciphnes and work scheduling .. -

12 Organisation ot data processing departments.

13 The hie cycle of a data processing project. feasibility study, systems analysis and design, programming,
- 1esung, file conversion. implementation review.

14 User departenent respansibilities.

15 Impact of computer systems on orgamisation and on people.

DATA PROCESSING SYSTEMS

18 Data capture keypunching including computer controlled and direct data entry, use of turnaraund
documents, character recognition, on-ine data collection. .

17 Detection and treatment of errors.

18 System outhne, system Hlowcharts and degision tables.

19 Modes of file processing

20 Fie secunty.

21 Documentation of systems.

PROGRAMMING

1s essenual for the proper undersianding of programming that students write and run some shart pro-
grams i any suitable fanguage. Some emphasis should be given to the documentation of the program.
No examination guestions invalving a detailed knowledge af any particular ianguage will be set.

22 Therepresemtation of numbers and characters,

23 Probtem analysis and program Howcharting.

24 Decision tables in programming.

25 The stored program

26 Highlevellanguages. The concept of a comprler.

27 Tesung, branching, looping, subroutines.

28 Funchons of an operating system and job control languages.

29 Uulity programs

30 The problems of designing, wniting, running and testing programs

31 Assembly language coding.

WO MEH WM —
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2 Option A: Data Processing Methods and Applications
METHODS USED IN SYSTEMS ANALYSIS AND DESIGN

1 Fact finding.

2 System specthication

3 System proposat

4 Modificatton and maintenance of systems.
5 Audit considerations.

FILE ORGANISATION AND PROCESSING
6 Files, records and items
7 Fixed and vanable length records, blocks.
8 File labels.
9 Sequential lifes; processing of a transaction file against a master file.
0 Sorting and merging.
1 Direct access files: addressing concepts, indexing, hinking les

APPLICATIONS

12 A study of two systemns, ong 10 be largely batch onentated while the other should contain a large element
of on-line or real time processing

13 Systemsintegration and logical data bases.

14 Management information systems.

BASIC MANAGEMENT SCIENCE PACKAGES

15 Cntical path analysis
16 Linear programming.
17 Forecasting

18 Simulanan.

19 Stauisucat analysis.

3 Option B: Data Pracessing Systems and Services
HARDWARE

1 Processor famihes. features and compatibility

2 Virtual storage and wirtual machines.

3 Principles of operation, refative sizes, speeds and costs of, main slorage, backing storage, input, output,
and communication devices.

4 Computer controlled data entry

5 Character recognition equipment

6 Alphanumenc and graphical displays

7 Terminals, modems and muitipfexors, concentrators and front-end processors.

8 Compadrahve studies of computer systems' mixes and benchmark tests, cost effectiveness, ranking
methods

9 Computer installation. layouts and workflows. Environmental control.

SOFTWARE

10 QOperating systems job control, muit-programming, estimating thraughput.
11 Utiity programs.

12 Compilers and assemblers speeds and efficiency of object code, diagnostics.
13 On-hne systems software.

14 Software for data transmission

15 Applicabion packages.

16 Relative costs of software facihues.

SERVICES

17 Types of service” consultants, service burgaux, software houses, time-sharing services, data preparation
Services.

18 Post Ofhice Date! facilities,

19 Internal computer services setting up an internal computer service, rental, lease or purchase of hard-
ware

20 Organisation of services, operating costs.

21 Allocauon of costs 1o user departments.

EXAMINATION & AWARD

The examinations mn Data Processing for Computer Usars are hsted below.
748-1-01 Data Processing Fundamentals 3hours
748-1-02 Data Processing Methods and Apphcations  {Option Al Zhours
748-1-03 Data Processing Sysiems and Services {Option B) 2 hours

In all papers questons involving flowcharting may be set.

A candidate may present vmself in any year for examination in

(a} Data Processing Fundamentals and one or both options, OR

(b} Data Processing Fundamentals, OR

{c) one or both options, but only if the candidate has passed the Data Processing Fundamentals in a pre-
VIOUS year.

There will be no practical examination, but candidates are required to carry out certain practical work

during therr course to which a minimum of 20 hours should be allocated. Wiitten records of this practical

work must be kept and be available until 30th September of the examining year. A selection of these

recards may be called for assessment by the Institute each year, and may be taken into account when

deterrmining the results of the examination

Each candidate will receive a record of performance giving the class of result obtained in the examination

as a whole — there are four classes, ‘PASSED WITH DISTINCTION', 'PASSED WITH CREODIT',

'PASSED" and 'FAILED’ — and anindication of performance in each paper.

Certilicates are awarded to candidates who pass paper 748-1-01 and one option. The certificates indicate

the class of result and the option taken.
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COMPUTER SCIENCE {three-year-course)

(a) First Year
101 Introduciion 1o Computer Science
102 FFartran Programming
103 Cobol Propramming

(b} Sccand Year

201 Computer Organization & Assembly Language
202 Dada Structures & File Processing

203 System Analysis & Design

204 Programming Languages

{c) Third Year

01 Operating Systenis (Prerequisite 201)

102 Statistical & Numerical Methods

303 Microprocessors & Microcomputers
{Prercquisite 201)

04 Database Maunagement Systems
(Prerequisile 202) ) .

305 Data.Communications & Computer Networks
{Prerequisiie 201) -

.

Brief description of the courses

CSI01; Introduction to Computer Science -

History of compulers. Basic units of computer systems and
operating systems. Scientific, commercial and speciul purpose
languages. Binary, octal, decimal, and hexadecimal number
systems, Fixed point number representition, floating poaint
number representation and  alphanumenic data. Boolean

aigeora, Atie tables, logic pates, circuit implementation of
Boolean functions and flip-Nop binary Morage clements,

CS5102: Fortran Programming

Hardware and soflware. Job control language, Programming
styles. The sequence structure. The control black. The tepeal
hlock formed by do statement, the repeat block Tormed by
bachward go to. Subprograms. Disk and tape files. Analysis of
algorithms. Numerical errors. Numerical differentiation and
integration, roots of equations, simultancous linear algebraic
cquaians and method of least squares. Frequency tables,
histograms nnd Monte Carlo methods, Simplex method. CPM
and PERT, Simple simulation.

CS8103: Cobol Programming

Cobdl structure and general features. Cobol rules, conventions
and defintions. ldentification division, Environinent division.
Data division. Procedure division: arpanization of the
procedure division and catepories of statements. Structured
programming, modulanty and three basie condrol logics.
Debugging techniques File arganization aceess methods and
Input/Qurput devices. Sequentia) files, direct files and indeved
files. Subprograms, program hnkage and overluy.

Year I — A candidate must offer theee of the following:—

C520): Computer Orpanization & Assembly Language .

Introduction te computer systems Hardware ocganization.
Data representation and numsher systems. Main mecmory,
addressing schemes, ceatral processing it und control unit.
Interrupis and priaritics. System sofiware, Preliminury concept
of assembly programming, input/output, arithmetic
instruction, control hranching, effective address, instruction
indexing, subromines and subrdwtine linkages and debupging
techniques. Input, omput and siorage devices. ardware and
software contral of Input/Catiput devices, Conirol strocture,
Introduction to operating sysicms,
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C8202; Data Structures & File Processtug

Strings, urrays, stacks, queves and dequenes, Simple lists,
linked lists, trees, graphs and rings. Storage management,
scarching, internal sorting and externa! merging, Physical
characteristics of storage media, Data handling, file organizi-
tions, file processing and file maintenance. Ynveried file and file
control system. Program chechout.

CS203; Systems Analysis & Design

An overview of systems studies. Cancepl af analysis, data
collection, system flowcharts and decision tables. Analysis of
current system costs, problem definition and feasibulity studies

Coneepl of desipn. Data communications. Management
information systems. File design and forms design. Systems
evuluation and costs of the proposed system, Systems documen-
tation, systems implementation and follow-up. Case studics,

C5204: Programming Languages

Formal lunguage concepts including syntax, sematics and
grammars, Fealures of programming languages such as names
and values, duta types and organization. Expressions and
assignment, control structures and data Nlow. Storage alloca-
tion, program structure and their relationship to programming
methodology and the construction of good structured
programs, Evalvation and comparison of programming
Finguages in the scienlific, dala processing and 1ext processing
application nreas. Bxamples frome APL, ALGOL, PLJI,
FORTRAN, COBOL, PASCAL, SNORBOL, LIST, RPG and
BASIC,

Year Hl — A candidmie must offer three of the followingi—

CS301: Operating Systems (Prerequisite 201)
Batch and time sharing systems, real time contral systems, data-
based systems and computer communication syslems,
Input/Quiput programming. Memory management, processor
management, device management and {nlormation manage-
micn!, Assembler, macre assembler, compiler and loader,
CS5302: Statistical & Numerical Methots

Lrror analysis. Solutions of nonlinear cqualions. Systems of
hinear algebraic e¢quations. Numerical differentiation and
quadrature. Interpolution and extrapolution. Curve-fitting
prablems. Numerical solutions of ordinary differential
equations, Eigenvalues and cigenvectors. Random variables
and random number generators, Models of distribution.
Sumpling distributions und sampling techniques. Decision
Theory and decision muking, Regression and cosrelation.

C5303: Microprucessors & Microcomputers (Prerequlsite 201)

Technologics of digital integrated citcuits. Sysiem components
of microprocessors, Survey of microprocessors, Case study of
an 8-bit microprocessor (INTEL 8080). Memories [or micro-
processass, Input/OQuiput building blocks, 16-bit micro-
processors, Bit-sliced microprocessors. Systems interconnec
tion, Microprocessor applications. Interfucing techniques
Microprocessor programming. Systein evalualion and develop-
ment aids.

CS304; Database Management Syslems (Prerequisite 202)

Basic coneepts, data managements, schemas and subschemas,
tree and plex structures and database system .architecture,

Chains and rings, addressing techniques and index erguniza-
tion. CODASYL. data descriplion langtuge, query languages.
Relational model, relational algebra and relational calculus,
Hicrarchica! model and IMS, Network maodel and DBIG
system. Dutobase manogement, securily and integrity,
Availuble dntabase systems.

— 143~

f1®m #H2 (Page?2)



g BE 2 (Paged)
CS105: Data Communications & Computer Networks ( Prerequisite 201)

Introduction to communicahion-based systems Basie principles
of information theory. Information channels with and withoul,
noise. Modulation and demodulation techniques. Synchronous
and asychronous transmissien. Half duplex, full duplex and
software protocols. Standards in communications, Communi-
catipn systems and networks, Mimmum redundancy coding,
error detecting and correcting codes. Relinbility of dala
communication cquipment and chanacls.

Examinations

Year 1 1 Two papers and such practieal and other tests as decided
by the examiners.

Yeur 11 : Three papers and such practical and other fests us
decided by the examiners.

Year 11 Three papers and such practical and other tesls as
decided by the examiners

In assessing cxaminttion results, the student's work durmg the course
will be 1aken into account and considerabie weight will he given to the
stapdard of his wark in the laboratory.

COMPUTER CENTRE
UNIVERSITY OF SINGAPORE (2 ® m)
l UNIVERSITY OF SINGAPORE
Receipt No. COMPUTER CENTRE Serial No.

STUDENT REGISTRATION FORM

Name of Student: OB ECBCeAEINsO00ENTOON0USREPOSENsOORGOVRERYPPORapOODaRBRonnDYy
NRIC No-: #00CeFOPROENPADPAGOFPPOODBEDD Irhtric No.: PSSRSOt GBS RBPDEEESSNY
Dept: LA R ERE B EREEEELAEEERERENRNENENRSS.SNNN] Faculty: ................-‘--..---"-.'

PI‘OJECt: BN OO A AE I IO NE U UP I PR OO lnaRO00EasNasPeNDlEenbeedasEoBdeenbetadsandsy

Year of Course: eseoscecesascscaae SUPErvViEOr: eevcesssscsocacsscsssecsse

Date: t4cn0EoNseNcaseRBsnadIRED G Signature:

ACCT NO: GROUP_ NAME: | PASSWORD:
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Department of Electronics & Communication Engineering

Head

Tan Soc Yang, P P A, B Sc(Eng), P Eng, MIES,
GCEng, MIEE,MIERE, MIEEE MIPRE (Hon},
MBIM

Senior Lecturer

Khoo Poon Tong, B Sc, M Phil, Ph D, MInst P,
CEng,MIERE,MLIEE

Lecturars
Ang Keng Loo, B E {Elec) (Hons)

Fwa Gee Kheng (Mrs), B Eng {Elect) (Hons),
M Sc {Information & Systems Eng}

Goh Teck Heng, Tech Dip {Tetecom), Tech Dip (Elec),
TEng{CE

Lim Kiew Tiong, B Sc (Elect}{Hons}, MIES
Oh Socn Huat, B E {Elec) (Hons}

Tan Bin Chye B Sc {Elec) (Hons),
Tech Dip (Elect & Commy}

TheinLwin,MS,C Eng, MIEE,BSEE
Toh Peng Kuan, CEng, MIERE

Wu NanWah, FRM1T, B Sc, MIE(Aust)
Yee Fook Hwa, B Sc {Elec}{Hons)

Senior Insiructors
LeoTeng Yong, MIEEE, AMBIM AIBA

Soh Guan Cheng, Tech Dip (Telecom), M TE,
TEng{CEI)

Instructors
Chan Sau Lin (Miss), Tech Dip (Elect & Comm)

Lam Fong Keng {Mrs), Tech Dip (Elect & Comm})
Ng Choon Chiang, Tech Dip (Telecorn)

The Department of Electronucs & Communication
Engineering offers the Technician Diploma Course
in Flecironics & Communication Engmmeering This
Course prepares students for the application of that
branch of engineenng science related lo electronic
devices, circuits and systems The Department also
conducts various endorsement subjects for
Polytechnic graduates in thes field.
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Technician Diploma in Electronics &
Communication Engineering

This s athree-year full-ime or five-year pari-ime
day-release or evenings-only course.

Subjects of Study

Full-Time First Year

1102 Mathematics

3069 Electrical Engmneering [

3070 Eléctronics =-~

5153 Matenials & Processes

5164 Engineering Drawing

5167 Mechanical Engingenng Science
6000 Workshop Praclice

1500 Language Laboratory™

*Spectal class

Fuli-Time Second Year

1222 Mathematics

3230 Electronic Devices

3231 Engineenng Electronics

3232 Elecinical Engineenngll

3233 Commumication Engineenng Principles
3234 Network Analysis & Measurements
3235 Electronic Project!

Full-Time Third Year

1322 Mathematics

3214 Electroruc Project Il

3250 Digital Electronics & Computer Fundamentals
3251 Ingustnal Electronics

3252 Television Enginegring

3253 Electronic Communicahon Syslems

3254 Instrumentation & Control

Day-Release/Evenings-Only First Year
1102 Mathematics

3069 Elecirical Engineering |

3070 Elecironics

5167 Mechantcal Engineenng Science

Day-Release/Evenings-Only Second Year
1222 Mathemalcs

3234 Network Analysis & Measurements
5153 Matenials & Processes

5164 Engineering Drawing

Day-Release/Evenings-Only Third Year
1322 Mathematics

3230 Electronic Devices

3231 Engineenng Electronics

3232 Electrical Engineering il

Day-Release/Evenings:Only Fourth Year

3233 Communicalion Engineenng Principles

3250 Digital Electronics & Gomputer Fundamenials
3251 Industrial Electronics



Day-Release/Evenings-Only Fifth Year
3252 Television Engingenng

3253 Electronic Communication Systems
3254 instrumeniation & Control

Practical Training
The subject “Electronic Project” 18 specrally

introduced to allow students an opportunity to apply -

their theoretical knowiedge. Second year students
spend a day each week on chassis construction,
fabricating printed circuit board, soldering and winng
as well as familrarisation of various types ot test
equipment During the third year, students take up
projects such as bullding and testing of audio
amplifiers, oscilloscopes, digital test instruments,
micro-computers, {elevision recewers and the hke.
Some may wish to design their own projects. After
completion of their projects, students are required
to submit 2 lechnical report on their work.

Full-time students receive additional practical
tratring in Industry for about six weeks during the
long vacation at the end of the second year of the
Course. Part-ne students should normally be in
employment relevant to their course of study, thus
receiving the necessary practical traming

Career Opportunities

Graduates of the Electronics & Communication
Engineenng Course are well absorbed by the
Telecommuntcation Authionty of Singapore, Radio
& Television Singapore, electronic components/
equipment manufaciurers, consumer elecironics/
audio and video equipment manufacturers and
computer firms Prospects are thus good for
gradualtes from this field of study as they can find
good employment opportunities in the many diverse
areas al these expanding fields, both in the public
and privale seclors

Assessment

Assessment during each sesston of the Course will
be by means ol course work and wniten
examnations. A satsfactory standard will be
required in both course work and examinations.

}Laboratorieleorkshops

The Electronics Laboratory is where first year
students perfarm theur work on basic electrome
devices such as transistors, F E Ts, semi-conductor
diodes and the hke, and inveshigate the characteristic
properties and applications of such devices in simple
operations,

8 BE3 (Page?2)

The Engineering Electronics & Electronic Devices
Laboratories cater for second year subjects
“Engineering Electronics” and “Electrdnic Devices”,
The work involved enablesthe studenls 1o have
understanding on the enginedring and practical
aspects of electronics. Practical circuits are
investigated, using various devices suchas FETs,

. transistors, operational amphfiers, digital | Cs and the

ke, =— -

In the Network Analysis & Measurements Laboratory.,
students verily various network theories such ag
Thevenin, Norlon, Superposition elc. Students also
perform wark on measurement techniques using
various standard test instruments.

In the Communication Laboralory, students invesligate
every aspect of communication engingenng such as
fransmission lines, telephony, AM/FM/SSB
transmitters/receivers, hiter circuits, data
communications, pulse modulation, microwave
engmeering ete.

The Indusinal Eleclromcs Laboratory enables students
to get farihansed with the various electronic fixtures
empioyed n Indusiry. It conducts work on the thynstor
family, electronic mator speed’and directonal conirol,
tmers and sequential contrallers, resistance weldings,
power recufication, mverters, converters and magnetic
amphhiers,

Final year students perform experiments on digital
electronics and compuler cirguitnes in the Logic

& Computer Laboratory Expenments mclude data
handling circuits, decision-making circuits, arithmetic
logic units ete. There is a congiderable number of
experiments involving microprocessors. Students
also perform computer programming using machine
codes, assembly language as well as the BASIC,
ahigh-level language.

inthe Televiston Laboratory, students investigate

the operation of the varnous seclions in both black
and white and colour television receivers Expenrnents
include waveform analysts, fault-finding and fauli
reclificaton.

In the Project | Laboratory, second year students
{earn chassis construchion, printed circuit board
design and fabrication, wiring and soldering
techniques and the operalion ol various test
instruments.

In the Project if Laboralory, final year students
undertake projects such as designing and building of
amplifiers, radios, oscilloscopes, digital instruments
and the like.
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Special Short Courses

Selected hotders of the Techniclan Diploma in
Electronics & Communication Engineening in refevant
employment may enrol as part-ime students in the
classes for any or all of the following;

3220 Dugital Computer Paincliples
3221 Microwave Engineefing
3222 Colour Television

Synopses of Subjecis

1102 Mathematics
Laws of indices and logarithms. Bincmial
expansion and determination of laws.
Trigonometric formutae, identities, graphs,
equations and applications. Cperalion and
geomeltic representation of complex numbers.
Complex numbers In polar foem and other
properiies. Dillerentiation of algebraic and
transcendental functions with applications.
Simple integralion.

1222 Mathemalics

Introduchon to parhal differentiation, Method of
Integration. Numerical integration. MacLaurin's
and Taylor's series. Fourier series and Fourier
integral, Simple first order differential equations
Solution of ordinary linear differential equations
with constant coefficients by Laplace transforms.
Determinants. Matrices Solution of linear

equations by inverse matix. Gauss elimination.

1322 Mathematics
Second order differential equations with
constant coelficients. Simple simultaneous
linear differential equations with constant
coeflicients. Laplace transformation and its
applications. Introduction to veclor algebra
Linear pragramming and its applications,
Elements of statistics including measures of
tendency and dispersion. Binomial, Poisson
and normal distributions, Sampling and testing
of hypothesis. Quality controt for means and
ranges.

1500 Language Laboratory
Comprehension of a wide range of wrilien
malerigl, Comprehension of spoken English,
Effective conlrol of wniten language—
structure, vocabulary, style, The wiiting of
simple descriplions of objects, lools,
equipment and also of reports, Pronunciation.
Wider reading. Reading skills and reading
speed improvemant. Oral communication
appropriate to intending technicians.,

4B #E¥¥3 (Page3)

3069 Electrical Engineearing|
Basic electncity. Magnelic efiect of an electric
current. The magnetic circuits Electro-magnetic
induction. The capacitor. a ¢ principles, ac
circuits. Power and power factor. Three-phase
circuits

3070 Electronics
Audio signal transducers, Basic efectronic
physics. Introduction to electronic devices.
Cathoderay tube (CAT) construction. Deflection
and focussing of CAT. Single-stage linear
amplifiers using bipolar junction transistors
and field effect transistors.,

3214 Elactronic Project i
Each student is required to complete a project
approved by the iecturer-in-charge and submit
areport. An oral test will be conducted based
on the project of the student

3220 Digital Compuler Principles
Systems of numeration, Nondecimal anthmetic
methods. Review of combinational logic and
Boolean methods. Logic element parameters.
Review of sequential logic elements. Computer
architecture Arithmetic circuits High speed
stores. Elementary machine code programmes.
Practical aspects of computer operation.
Backing stores. Peripheral devices.

3221 Microwave Enginesring
Nature of eleclro-magnelic waves. Microwave
sources. Wave-guides, Microwave
components and aerials. Microwave
measuremenis and applications

3222 Colour Television
Colour television principles and receiver
circults. Fundamental theory of calour and
colour perception. Transmission systemn
NTSC and PAL, Display tubes. Analysis of
receiver circuits.

3230 Electronic Devices
High lrequency elfects on bipolar junction
Iransistor and junction field-effect transistor.
Construchon, characterishes and applications
of zener dipde, varactor, lunnel diode,
unijunction tansistor and vanous pholo-electric
devices. Metal-oxide-semi-conductor devices.
Fabrication techniques of semi-conductor
devices and integrated circuits, Number
systems and logic ¢ircuils. Boolean algebra
and combinational logic. Basic flip-flops and
examples of integrated-circuit fllp-lops.
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3231 Enginsering Electronics
Analysis and design consideration of multi-
stage ampliiers, feedback amphfiers using
solid-state devices. Class A and Class 8
transistor power amphifiere Applications of
Iimear integrated-circuits. Multi-wbrators and
Schritt trigger circuits. Rectfication. Regulated
d ¢ power supplies with overload and short
circuit protection,

3232 Electrical Engineering Ul
Dielectric loss, hysteresis loss, eddy current
loss Electro-static and magnetic shielding.
Single-phase fransformer, Threephase circuits.
Production of rotating magnetic field de
machines. Single-phase and three-phaseac
molors, Synchronous motors. d ¢ cross-ield
machines.

3233 Communication Engineering Principles
Basic block diagrams of transmitters and
recelvers, Principles of telephone. Types of
nolse in devices and circuits. Signat io noise
ralio, and noise expressions. Tuned amplifiers
and oscillators. Amplitude modulation and
angle modulation, Circuit description of AM
and FM receivers Single-side band recewvers.

3234 Network Analysis & Measurements
Passive nelwork analysis using vanous
theorems. Waveform analysis. Two-port
passve network analysis and parameters.
Filters, attenuators ele. Signal fransformalion,
Laplace, Fourfer etc, Basic measurement
techmgues and instruments

3235 Electronic Project |

The subject is designed 1o provide studenis
with experience in soldering lechniques,
printed circuit board design and fabncation,
chassis construction, Familiarisation with
various testing equipment is enforced.

3250 Digital Electronics & Computer
Fundamentals
Counting and sequential circuits, data handling
and decision-making circuits, memory and
interfacing devices, computer/ microprocessor
architectures. I/0 devices, computer

programming Sarnpling techniques of analogue

signal, A/D and D/A converslons

3251 Industrial Electronics
Three-phase and poly-phase power rectfication.
Silicon controlled-rectifier (SCR), TRIAC and
solid-state tngger devices. Phase control of
thyristars. Inverters and converlers. Electronic
control of motors. Magnetic amplifiers.

8/ B3 (Paged)

Optoelecironics. Electronic and electro-
chemical timers, Sequential control, High-
frequency heating and resistance welding.

3252 Television Engineering
TV cameras and associated system. Pulse -
and video signal delay lechniques, monochrome
TV receivers, fundamental theory of colour
-and colour perception, NTSC and PAL
transmission system, colour TV recelvers.

3253 Electronic Communication Systems
Pulse and digital modulation, transmission
Imes, wave-guide and cavity resonators,
microwave devices, anlennae, propagatfon.
Stereo lransmission and reception, VHF radio
telephony, PCM telephony, radio telemetry,
puise radar, earth-sateliite link and multiple
access links,

3254 Instrumentation & Control
Basic control theory. Open- and closed-loop
process, Transient response and stabilily
considerations. Pheumnatic confrollers.
Transducers, transmitters and sensors.
Servomechanism. Industrial process contral,

5152 Materials & Processes
Selection of malerials for engineering
appheations based on funciions, manufacturing
processes and relative cost. Review of steels,
castirons, copper, brasses and bronzes,
aluminium and alloys. Materials other than
metals Processes - casting, forming, cuiting
and joining. introduction to linear measurement
and to machine tools.

5164 Engineering Drawing
Use of drawing instruments. Perspective,
isometric and obfique drawing. QOrthographic
projections. Fastenting methods Sections
Electrical drawings. Geometrical constructions.
Sketching of components. Exploded views.
Auxiliary projections. Building drawing.
Assembly and detail drawings. The above
will be taught with lesser emphasis on the
mechanical aspects.

5167 Mechanical Engineering Science
Force, torque and motion. Friction. Work,
power and energy. Machines. Heat and
temperature, gases and vapour, steam. Heat
engines. Power. Refrigeration.

6000 Workshop Practice
Use of basic machine tools, welding, the basic
measuring and inspection instruments. Use of
basic hand tools in fitting, sheetmetal work,
stripping and assembly, and forging.
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800K LIST FCR _'A' LEVEL COMPUTER SCIELNCE

1 Introduction to Computers (3rd Edition)
by G. B. Davis (lcGraw Hill) '

9 Introduction to Computer Science
by C W Gear (Science Research Associates Ltd)

3 Information.Processing
by M Bohl {Science Research Associates Ltd)

4 A Practical Approach to Computing
by ¥ Arms, J Baker and R Pengelly (wiley)

5 Computers and commonsense (2nd Edition)
by R Hunt and J Shelley .
{Prentice Hall International)

& Information Representation and Manipulation in Computer
by £ S Page and L B ¥ilson (C.U.P)

7 Elements of Computer Science
by G Emery (Pitmen),

8 Preciical Systems Analysis
by & Chandor, J Grzham and R Williamson (Hart Davis)

9 Modern Data Processing {3rd Edition)
by R R Arnold, H C Hill and A V:Nicholas {John Wildy)

10 Machine and Assembly Language Programming of the PD P-11
by A Gill (Prentice Hall

11 The Computerized Society )
by J Hartin and A R D Normen (Prentice Hall)

12 Computers in Society
by D H Sanders (ileGraw Hill)

13 Basic Programming
by J C Kemeny (John fiiley)

14 Computers : Appreciation, Applications, Implications
by J M Adams and D H Haden (Wiley)

15 Computers )
. by M V Farina (Prentice Hall)

‘-



f1iE #H6 (Page?2)

16 Computer Data-Base Crganization
by J Martin (Prentice Hall)

17

Introduction to Data Processing

by J Moss (Input Two Nine)

18 Microprocessors and Microcomputers
by B Souces (Wiley)

19 ANSCCBOL (2nd Edition)
by R Ashlly (Wiley)

20 COBOL for students: A Programming Primer
by R G Finkenaur {¥inthrop)

21 Fundamentals of FORTRAN Programming
by R C Nickerson (Withrop)

22 Computer Operating System (2nd Edition)
by D W Barron (Chapmen and Hall)

Recommencded Computer Science Reference Books:

1,

Basic Comvuter Studies )
bv P.J. Barker & ¥W.T. Beveridae
Oliver and Bovad

Intrcducing Computing : A First Course for Schools
by John Moss
Inovut Pwo — Nine Limited -

The BASIC Idea

An Introduction to Comnuter Proaramming
by Richard Forsyth

Chapman and dall

Computer Studies
by P Reyneolds & B <Jowden
Longcman

Computer Studies A First Course
by John Shelley & Roger dunt
Pitman

Introduction to BASIC Programming
A Structured Approach
by Peter B. Worland
Houghton Mifflin Company
—156—



i0.

11.

1z,

13,

14,

15,

16.

17.

i8.

Foundations of Programmning
by John loss
Input Two - Nine London

Basic Computer Knowledge
by Jonn Moss
Input Two -"Fine London

Introduction To Data Pxocessing
by John Moss
Input Two -~ Nine _ondon

Principles of Programming
An Introducticon with Fortran
by Edward B James

Pitman

Corputers at Worx
by J.0.E Clark
fdamiyn

i H|HE6 (Pagesd)

Beginners Guide to Micropnrocessors and Computing

by E.F. Scott
Bernard Babkain Ltd,

Computer Studies:
ICL --CES
Book 1 (2nd Edition)

Book 2 (2nd Edition)

Book 3 (2nd Edition)
by ICL -~ CES

Computer and Common Sense {2nd Edition)

by R.Hunt and J.Shelley
Prentice Hall International

Introduction to Computers
by Gerdon B. Davis
McGraw Hill

How to Program Microcomputer
by Barden
Prentice-dall

Microcomputer Design
by Ogdin
Prentice-fall

Microprocessor and Microcomputer
by Boyce
Prentice-Hall
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institute

send
third

survey

team

pan to

Information technology
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opment Board.

This was disclosed by
the coordinator of the
second survey feam of
five Japanese computer
experts, Mr Masahiko Ko-
bayashl, in an interview
with the Straits Times

last night.
This team, led by Mr
Shinichire Nishimura,

technical advisor of the
Japan Information Proc-
essing Development
Centre's Institute of Infor-
mation Technology, ar-
rived here on Sunday for
a three-week visii.

They diseussed outlines
of computer courses, soft-
ware ing courses and
the curriculum with Mr
Ong Wee Hock, head of
the EDB’s manpower divi-
-sion and ether officials of
the board.

Training

Questionaires concern-
ing trainees, Singapore
instructors and layout of
the institute on the 1Jth
floor of the World Trade
Centre were also given to
the EDB. .

Mr Kobayashi said the
tecknica!l cooperation
scheme [nvolves the dis-
patck of about six Japa-
nese compuier experis
and the provision of a
cemputer system to the
Proj | institute and the

- training of several Singa-

pore instruetors In Japan

aizgr.

Kobayasht is with
the Owverseas Centres
Division, Secial Develop-
ment Cooperation Depart-
ment, JICA.

The ather team mem-
bers are Mc Yoshiki Mika-
mi, staff specialst for
computers, Polley
Planning Intermation
System Olfice of the

inistry of International
Trade and Industrfy, Mr
Yuzo Sugiura, staff engi-
‘neer of the Intermational
: Affairs Bureau of the Nip-

PAGE 26

THE proposed Japan-Singapore Imstitute of
Mongaﬁgn Techn%logyn“g;ﬂf
after a third survey team is sent by the
Japan International Cooperation Agency to
study the various implementation aspeets.
The implementation survey team will be here
in October or November. It will alsp exchange
records of discussions with the Economic Devel-

be set up here

By NGIAM TONG HAI

pon Telephone and Tele-
'?IEE‘)] Public Corporation
gl‘i 7, and Mr Takeio
wozakd, staff englneer of
WTT's Data Commurndeca-
tﬁo}rés Bl.lre;.w;i:i.th
ow soon the proposed
institute can be set up will
depend on a final decision
of the Japanese Govern-
mem after studying the
reports of the second and
d survey f{eams.

The two teams will sub-
mit their reports to the
Japanese Forelgn Minis-
try, MITI, and Ministry of
Post and Telecommumics
tions.

In February, a Japa-
nese team was here (¢
survey the feasibility of
the project. At that t{me,
the EDB submitted a set
of proposals to the Japa-
nese gevernment for coti-
slderation.

Discussions

Mr HKobayashi said his
vislting team, knewn as
the Japanese shori-term
team for computer train-
ing centre project In

Singapore, presented
counter-pro to the
E]?El; at their meeting yes-
1

erday.
But he declined fo give
detaile of the Japanese

counter-proposals, saying
that they are stfli “under
diseussion.

At the next meeting
with EDE officlals tomaor-
row, he said, they will
discuse the gutput of
trainees and computer
education In general in
bath countries.

During the second weelk
of thelr stay here, they
will visit factories, Na-
tional University of Singa-
pore, Singapore Polytechs
nic, computer houses,
computer deglers and
users to find out ke
industrial needs of com-
uter software and the
Wmarn resources here,

They will hold discus-
sions on the establishment
of the proposed instifute
with EDBE officlals on the
last week of their stay
here.
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pared text

TRE following is the pre-
the speech
made by the Prime -
ter, Mr Lee Kaan Yew, at
the Natlonal Day rally
held at the National
Theatre yesterday.

IT IS as well we have made the best
of the last 20 years, when external
world faStors were favourable, to
improve our internal conditions. A

werful American economy, with ol
in plentiful supply and at low prices,

enabled America and

boom throughout the 1950s and 1960s
with growth rates of over 6 per cent,
and Japan at over 12 per centi, per

annum respectively.

World trade bounced
along at 8 to 10 per cent
er annum. So we too
unced along at over 10
per cent growth per
annum.

We educated our chil-
dren, improved their
health, built homes,
roads, power stations,
factories, offices, hotels
and shopping complexes.
We Improved our econom-
ic and social infrastruc-
ture.

We are ready to reach
out for higher levels of
education, skills, and
Eggductlvity. Our society

greater cohesion and
less conflicts. A sense of
unity blndsdus as 1t-1he
progress and prosperity
our }oint efforts have
achieved are shared and
enjoyed by all,

Restructuring

We have never been
better prepared for the fu-
ture. Never have minis-
ters and MPs been closer
to their ground. There are
younger men In the Cabi-
net, in Parliament, in the
administrative service, in
the statutory boards, who
are learning fast and will
ensure continuity, We are
ready for the turmoil of
the 80s.

We are restructuring
our econorny t¢ be trim-
mer and so better able to
meet the changed condi-
tions in the 80s.

Let me give some
examples of restructur-
ing: After removing
protective tariffs last
year, three cdr assemhbly

and

Europe to

plants and one Bridge-
stone tyre factory closed
down. They released 1,500
workers for other jobs,

They are examples of
Singaporean protectio-
nism, which kept non-
competitive industrles
alive and used men in
wrong jobs.

We could not compete
against tyres manufac-
tured in Malaysia, a natu-
ral rubber producer, be-
cause the technology and
value added were not high
enough to overcome our
comparative disadvan-

la?e.
t Is in our economic
interests to import tyres
and use our Ilabour on
other products where our
comparative advantage iIs
ater because of our
igher education level,
higher skills, and the
higher value added, like
recision machinery and,
ter, computer software.
Put in another way, be-
cause our workers are
better educated and bet-
ter paid, it is not econami-
cal 1o use them to process
pineapples, colfee seeds,
taploca and sago.

e cleaning and proc-
essing of rubber has de-
clined by half, and will
decline further, Workers
in sawn timber and
sawmilling have gone
down by hali. A total of
4,500 workers in these
trades In the last few
years have been retrench-
ed. More such low value
added jobs must be trans-
ferred out of Singapore.

We need not compete
with our nelghbours to

Our future
role as a
centre of
knowledge

information

process agricultural or
mineral products. Life is
a dynamic and continuous
process of change. If we
cannot move upwards, we
shall fall behind, It has
always been thus for an-
cient tribes or modern na-
tion states.

Qur economic strategy
is to be complementary
within Asean, to be com-
petitive worldwide.

Conclusions

Our future is in manu-
facturing to export in
competition against all
others in world markets.
An even bigger future is
in “brain services,” espe-
cially computer software.

We did not see our way
ahead clearly in industrial
development in the early
1960s and early 1970s. We
thought we were compet-
ing with Indonesia and
i\iflalaysm for industrialisa-

on.

Now, we know that
there are enough dilferent
kinds of indusiries for all
the five in Asean.

In my recent discus-
sions with the Malaysian
Prime Minister, Deputy
Prime Minister, and
Minister for Home Affairs,
I noted that, on their own,
they had come to the
same conclusions.

They have the advan-
tage in agricultural com-
modities, mining and
metals. Singapore has to
depend u?un strategic
location, nirastructure,
accumulated expertise,
and an open competltive

— 162
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environment for people
and products.

Market forces will make
our natural advantage in
strong economic and so-
cial cture, comple-
ment Asean's needs, for
example, SKF manufac-
turing spare parts and re-
placements for textiles
machinery to service the
textiles factories of the
whole of South and South-
east Asla,

From my observations,
reading and experience
the nation most pre,
for economic and political
changes Is Japan.

Bereft of natural re
sources, the Japanese are
welh geared for structural
changes to thefr economy,
to maintain their people’s
well-being and their na-
tion's responsibility in the
world,

Security

Their one apparently
“blind’’ sector is security.
They aspear cofitent to
stay under America’s de-
fence umbrella with med-
est increases in defence
spending.

In all other respects, in
every other sector, they
have rethought their prob-
lems and worked out new
policies to meet changing
circumstances.

In June this year, a
small team of our officers
from the Ministry of
Trade and Industry went
to Tokyo to discuss the
future with a group In
MITI, and with other
Japanese agencles. Their
report to me made ab-
sorbing reading.

The Japanese are not
uharl;ing bac[k sg,llfnlg idyl-

¢ Japan o
and samurais. For ng
1980s, their agenda is:
Energy conservation and
energy alternatives to oil;
strategy to overcome
protectionism on steel,
cars, electronic products
by moving to creative
knowledge Industries,

They are 0.3 Lﬁ)er cent of
the people of the world, 3
ﬂer cent of the world's

nd area, and 10 per cent
of the world’s GNP,

Vision

Hitherto, they have
done ‘‘reverse engineer-
ing,” that is, buy up new
inventions, dismantle
them, reverse the process
to find out how it is done,
then duplicate it; next im-
prove it,

Now thedy are geared for
“forwar engfn Al
innovative technology, to
create new products,

MITI's visfon of the B0s
is Japan as a technology-
based nation, a nation
based on continuous
acquisition and exploita-
tion of new knowledge to
serve the needs of men
and socleties.

Other nations are also
probing, the future and

lanning ahead. The

nch dent recentiy
commissioned two *‘In-
specteurs des Finances"
to study the future Impli-
cations of the computer.

These  *Inspectenrs”
are the toB) 10 per cent of
sbout 150 vear] du-
ates of thelr Ecole Natio-
nale d’Administration, an
advanced school for the
training of higher civil

—163—

servanfs, the cream of
French intellectual elite,

r or nearly similar
to the Zhuang Yuan, the
first on the triennial
Mandarin

ing, and the top 14 other
names.
. Nora aand M'inc, tl;f eé“t'o

Inspecteurs,” repo 0
Giscard d'Estaing, him-
self an “Inspecteur des
Finances,” in January
1978, on the “telematique
soclety.”

It Is a bold new word to
describe the new age of
computers.

Just as the rallrcad
changed the course and
structure of human settle-
ments In the last century
so the computerisation of
soclety lead to new
forms of working and new
styles of life.

Peo]ﬂ: can ifgy where
they and plugged
through computers Into
the centres of govern-
ment, or industry, of so-
cia! activities.

The structure, the na-
ture, the arrangements
for work, resldence and
recreation of human soci-
g&les will be totally alter-

There will be a change
in molecular structure of
soclety, so to speak.

The two inspectors
warned that the Amerl-
cans and the Japanese
are well ahead In their R
and D of both the micro-
chips and theltr endless
uses in the factory, the
home, and throughout
soclety.

They ed the French
to join and catch up with
leaders in new discoveries
and take control of the

M. 3



Lessons for us

in the

death wishes
of those
who stay put

inventions and the regula-
tion of their uses.

rwise, they warned,
the French be sup-
plied by, and hence under
the conirsl of, those who
are the discoverers and
the masters of {hese new
Inventions, For they will
settie the regulation of
thelr user, which will
change the texture of the
lives of peeple in France,
Europe and the world.

Aecco to available
tigures, only twg Eure
pean companies, Siemens
of Germany and Philips of
Holliand, have a si -
cant research and devel-
epment capacity, al-
though their share of the
waorld markel is insig-
nificant compared to the
US, 6 per cent, and
Japan, 23 per cent, of the
semi-conducter world
market,

You can imagine how
startied T was when I read
twa weeks ago that Brit-

afr’s Labour ¢ leader
had supported union
leaders their demand

that the British Govern-
ment praotect Beftish
industry from foreigm fm-
parts.

They want to protect
obsolescent {ndusiries in
order io keep jobs for
unproductive workers.

ese are union leaders
who have fought to pre-
vent newspapers fram
introducing computers
into t¥y n.lnFF_ to save
their jobs. They had
temporarily ct down
the newspaper, the Lon-
don Times, and they will
probably svcceed In

permanently closing down
the Observer.

They want the world to
stand still for them. They
gre ghlivious fe¢ the
changing world.

Surely, there is & lesson
for us in these different
nses to the chalienge

of change.

Manchu China, under
the Ching ermiperors, must
have hac this same death
wish when they fold the
Westernn barbarians {hat

"their abundant Middle

%(Ingdam, so éuié of every
uxury, needed no
from the West, and need-
ed ng lessons on how to
live.

The Japanese nse
ta ths chhr?L.enge ?51 ;%
ern technology, .
was the Meiji Restoration.

Mustration

They decided to reorga-
nise feudal Japan in order
fo take in the new knowi-
edge. They opened up
Japan to trade and cultur-
al intercoursge. They
learned, imitated, and im-
pmved' upon Western
products.
mNaw,, il s&ygngld f.iemts,,

ey are ng o
avertake the West. £

Japanese society is an
fitustration fn Darwinjan
evolution, the survival of
the moere resilient soclal
organism.

ne interesting ex-
chonge took place be-
tween our MTI team and
the MITI team in Tokyo In
June thie year.

Qur {eam argued that
we should not classi-
fied as &n “NIC* (Newly

Industrialising Country).
We painted out the difter-
erices befween us and
Korea or Talwan, We had
ng large land &rea, na
large popuiation, noe natu-
ral resources.

The Japanese repled
that they had noted and
considered these points.
Nevertheless, they
thought it significant tc
point out that there were
some common elements in
our development, such as
high growth, and not just
in recent years, bui accu-
mulated over many years,
in civilisation and cufture
which made us fit the de-
scription of NIC.

ey said that different
peoples were

ous kinds of environ-
ment; thai considering
our environmeni, one role
open to us for the tuture
is that of a centre of
knewledge and informa-
tialn, similar te Tokye's
role.

Qualifications

To be such & centre, the
Ja; believed reli-
ability and trustworthi-
ness of a people were
most important.

We have these two
basic gualitications, reli-
abilily and trustworthi-
TISS. lTong tradition
an entrepot centre has de-
pended upen the mer-
chant’s word as his bond.
S¢ we can tind & place in
the world’s netwark of
information centres.

We must work ouf our
vision of the 80s,

On this same subject of
information or daia Froe-
esging, I recall a
fascinating discussion T
had with a leading
Japanese industrialist, the
president of & large com-
puter company.

It was In Tokye in Geto-
ber last year. He explain-
ed to me that what, In
&umre& m\éo;xgg c?eck the
expar e af comput-
ers was the cost of the
software.

People, good &t mathe-
matics, must be found
and trained to work out
the gsystems and pro-
grammes to instruct the
computer what to de.

He had heard that our
students had & natural

bent for mathematics. He
was delighted te discover
that [ was already & con-
veri, that [ had already
known that the cost of
computer hardware Iz pef-
ting lower and the cost of
the software will be many
times the cost of the hard-

Wware.

Hence I told him we
were planning to teach
computer science in pur
schocls. He was also
happy to know that the
Japanese Government had
agreed to help Singapore
in setting wp the Japan
Singapore Information

Centre,

There is an ever widen-
ing fleld of cooperation
between. us and the Japa-
nese. We understand their
gtrengths, {helr team
work, their dogged spirit.

They know that we are
serious students of {ndus-
trialisation and moderni-
sation and we want &
learn from them, from the
Europeans and frem the
Americans. -

Befare seftling cur vi-
ston of the 1980s, we must
put right the work ati-
tudes of our younger
workers. And we shall.

Expertise

Then we can concen-
trate our minds and ener-

fes on acguiring tihe

powledge and expertise
to be an information and
knowledge centre.

From our natural inter-
est in mathematics and
languages we have good
quaiifications {or comput-
er gortwame e I

ur eormpetence [n spe-
clalist and professional
services will maximise
the siralegic location we
already c¢ccupy in the
international network of
afr and telecommurdica-
tion services,

We shall also comple-
ment, Instead of compete
with, our Asean partners
whose potential is high on
industries related to min-
in% and metals, and agri-
cultural products.

The future beckons to
those who are looking ouvt
for these signals. we
hark back to the past we
shall miss these sf
and we shall not find our
wgf' to the niche that is
waiting for us.
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9,55 AN Opening folowed by Josie And
The Pussycat
10.20 Timang Tioge! Tmggi (Malay) (r}
3045 Nabional [ay Parade (English/
Malay} ()
12,40 Big League Soccer — Liverpool ¥
Aston Vil
1.35 PM Conversational Mandarin
{Series L: fesson 17} (1)
2.05 Sonday Matmee — They Cak Me
Trinity
3.50 Pusparama (Mafay) {¢}
4,35 Science Infemational
5.00 Lorna Doone
5,55 Atom Ant

3.00 PM Opening and Candy Candy
{Chinese}

3.25 City ukmances {Mandarin deama
serial}
4.30 AN bn One FamWy {(Childeen’s drama
Chinese)

4,50 The Living Stone {Chinese}

5,20 Under The Same S

5.5¢ Jason Of Star Command

6.15 Festval Of Children's Dances
{Malay}

.45 News (Tami)

3.00 PW Quran Reading

3.06 Prog Summary

330 Afiemoon Mowe — Take The
Money And Rim

4.30 Entertainment Special — Senan-
dong Aidiffitr

5.16 Documentary — Qlympic Sports
528 Prog Summaty

5.30 News

5.47 The New Mickey Mouse (b Show
6.08 Thursday's Caild — Livht in the

SINGAPORE 5

6.15 News ln Brief
£.25 White Shadow — Links
7.10 News (Malavd
7.25 Prme  wanisier's Speeck Al The
National Day Rally (Malay/Mande-
rinfEnghshy — Teiecast Live From
The National Theatre
** Subsequent programmes  felecast
times subject ta change
§50 Stone — Whal Do You Feople
Want From Me?
G.45 News and Newsree!
10.85 Weather Beport
10.10 Low Grant — Slamaer
10.55 Federation Con Tennis Tournameni
1980 Final — USE Vs Austratia
11.50 Glose

SINGAPORE 8

760 Ansie
7.25 Prime  Minister’s Speech Al The
National Day Raly (Malay/Manda-
rin/English) ~— Telecast Live From
The National Thealre
** Subsequent  programmes  felecast
fimes subject to change
£.45 Sports Mzpazne
9.00 News and Newsreel {Chinese)
§.25 Men In The Net (Cantonese dramz
seeial]

11820 Close

MALAYSIA 3 -

700 Azan Magheit

701 Nasyid

7.13 Bimbuingan Ugama

1.28 Peog Summary

7.33 Chipt — Nightingaie

§.06 Kran feyak

§.10 Chips (Conf}

£.30 News and Weather Forecast

§.52 Peristiwa

%08 Harl Ini Dalam Sejarah (r}

8.1€ Orama ~— Terbang Bangau
10.58 RTM Orchestra Presents
12.04 Late News

12.2¢ Close

ALAYSIA 10 |

Window
6.3 Mork and Mindy — Mok the
immigrant
Y — E A ER(S)
TV Program
How Do
Spartican
Case of
Twa Plus

7.30 News in Mandarin

747 Kelvarga (r)

£.18 Science World

£.30 News And Weather Forecast

§.52 Peristiwa

.11 New Scoliand Yard — Weight of

Evidence

16.00 Ne\gs i English and Weather Fore-
cas

10.16 Hari ni Datam Sejarah

10.19 What's My Line?

10.40 Quran Reading

1048 Close

— 1658 —
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3 from Japan
help boost
training skills

THREE Japanese educational technology ex-

ris are in Singapore to help instructors at
our government

their teaching skills by

cenires improve
low-cost teach-

materials such as overhead projectors,

video tapes and audio visual equipment.

educational technology for
3 instructors from the
Rollei, Tata, Philipe and
Japan-Singapore training
centres.

The experts are Dr Ta-
kashi Sakamoto, professor
of educational technoclogy
at the Tokyo Institute of
Technology, Prot Kunihiro
Suetake, director of the
institute’s Centre for Re-
search and Development
of Educational Technaol-
% v, and Mr Shinichi

ura, assistant man-
ager of Seny Carpora-
tion's Project Develop-
ment De ent.

They are here at the
invitation of the Japan-
Singapore Training
Centre

nire,
In an interview with
%hﬁuﬂm 'I‘gnmdand the
pare roadeasting
Col ton, Dr Sakamoto
sata be helps the instruc-
tors improve their general
teaching skills by means
of microteaching, which iz
a video seli-confrontation
method.

Teaching aids

The teaching
recorded on video tapes
and played back to help
the ctors review
their teaching methods
and inipreve upon them,

Prof Suetake has de-
veloped many kinds of
lowcost teaching alds
which, he sald, are very
useful for developing
countries such as ¥-
Indonesiz, Thalland
and Nepal.

The United Nations
Educational, Scientific
and Cultural Organisation,
had msked him to
and develop these teach-
ing aids because develop-
ing countries cannof af-
ford sophisticated ones
available {n the market,

Mr Nakamura teached
the instructors how to use
closed cireufi television
and how to prepare TV
software {video pro-
grammes) for the
centres.

$6m stake
in S’pore-
Japan
institute

By MAY HO

WHEN the Smfa ‘a s
Japan Institule o or-
mation Technology finally
takes off next year, ft w
represent an  investment
of about $6 million by the
twa ‘ovemmeir;tsb,‘e e
Hgure con-
sidered with each govern-
ment supplying hall the
amount, sources said.

The Japanese Govern-
ment’s commitment will
be spent on computer
equipment, while the
Singapore Gevernment's

cover operating eosts.
Japanese computer
rts will act as advis-

expe
ers to the institute, which

will be statfed by man-
power supplied by Singa-

pore.
tenching Salt, Sil belse

a0 .
negatiatedg will be deter-
mined by the student
enroiment.

Sourcey said the origl
nal Singapore proposal
was for the tute to
cater for 200 studente in
its three levels of courses,
But this was reduced to 50
in & counter pro by
the five-man , Japanese
team which arrived here
on Aug 10 for & thres
week study.

It is believed the team

)

Talks on
institute
curriculum

planned

+c From Page One

ﬁwith their training facili-
es.,
Visits ¢ more end-users
of computer equipment
and computer service and
consultancy firms have
been scheduled for the
rest of this week.

The final week will be

nt with the EDB in
etalled dibcussions about
the curricutum of the
institute, the type and size
of equipment and the
enrolment £ , which is
likely to fall somewhere
between 50 and Singa-
pore’s revised prof of
bout 150,

Members of the team
are Mr 5. Nighimurs
(leader), Mr M. o
bayashi (cwrdina:oz;l,
Mr Y. Mikami, Mr Y.
Sugiura and Mr T. Suzukf,
all computer experts from
semi-government bodies

in Japan.

Mr Kobayashi will re-
turnt home om Saturday,
arld the rest at the end of
ihe month,

& SEEPAGE ¢
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has resprvations on the
ability of the institute to
attract such a large enrcl-
ment, and whether those

courses
into indugtries.

In favour

The team: hae held dis-
cussions with the Econom-
te Development Board,
and visited two statulory
boards and several firms
tc gauge the need for
computer personnel here,

It visited the Central
Provident Fund, Post Of-
fice Saving}eBank head-
quarters, 1l, - Hitachi
and Matsushita, which are
safd io favour the setting
up of the institute.

Yesterday, it visited the
Singapore Polytechnic
and Ngee Ann Technical
College to agquaint ftself

+ See Back Page:Col. 7

S——

who completed thelr|
be absorbed
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~EDB wants

computer
centre to
start earlier

A TEAM of Japanese computer experis helping in
the planning stages of the
pore Institute of Software
to be aperational by May 1982,

Otticlals of the Econom- ¢

ie Development Board
however, ve pro

an earfier start, prefer-
ably by October next
year,

The EDE proposal will
be conveyed to the Japa-
nese ent, the
leader of the team of ex-
perts, Mr S, Nishimura,
safd at a prese conference
yesterday.

Discussions
The experts have been
here for three weeks for
discussions with EDE offi-

clals on the setting up of
the instf F
ts to

tute.

The institute expec
train about 300 student
during its first two yvears
of operation, Mr Nishi-
mura said. The third
year's Intske will be in.
creased

Nenfy local instructors
of the Institute will be
trained In Japan over a

tive-year period.

SATURDAY, AUGUST 30, 1988

Estd,

—187—

| of the {nstitute.

mlﬁ-lsed Japan-Singa-
g‘ec ology expectsgft

Mr Nishimura sajd his
team would make & series
of recommendations to
the Japanese Govermment
on their return te Tokya,

One will be that the
institute should have an
enrolment of about 300 a
year in the first two
Years,

The Japanese Gavern-
ment will aisg be asked to
send six experts in wvari-
ous tields of computer
ap&imtﬁon te the institute
in the tirst five years.

The fields inclide tech-
riieal ap Eicatxitians, busf-
ness applications, operat-
ing gystems, mini and
micte computers, on-line
data base and on-line
communieations.

E}ufpment rovided by
the Japanese Governmernt
will he worth about K
mﬂlihhon enl (Sﬂ.imﬂﬂm?
while apore Is expect-
ed to comx%?it about th
same amount to the
project,

An qutline

Anather survey team
from Japan will probabliy
arrive here in October fo
sigm the record of discus-
gions between the two
governments.

EDE officials estlmate
thai about 1,000 new en-
trants are needed to sup-
Eaé't the l%cadl software

ustry each year,

In lipe witﬁe this, the
Japanese have worked out
an outline of courses to
help alieviate the short-
age of manpower.

Since the institute in-
tends to he a centre of
information on compuier
software technology, it
will conduct ad-hoc semi-
narg to meot the needs of
electronic data processing

essionals.

Plang are &isc under
way for the formation of a
computer clubk within the
institute. Members may
be trainees or ex-students
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By GRETCHEN MAHBUBANI

PLANS for a second compuler
software training centre — this
one with an American connec-
tion — were announced here
yesierday.

The Institute of Systems Science
{IS8), scheduled to open late next vear,
will have fhe support and assistance of
IBM, sai¢ Mr Philip Yeo, the Second
Permanent Secretary in the Ministry of
Defence.

The other computer training centre,
the Japan-Singapore Institute of Infor-
mation Technology, is alse scheduled to

open next year.

Sources safd a
minimum number of
between 500 and 1,000
peaple should be
frained in computer
technology annually
ta meet market
needs, To this end,
m for tia third

institute are
believed to be afoot
as well,

Al IEM'’s Iavitation,
Mr Yeo led a six-man
team of semfor officlals
appointed by the Com-
tuittee on Hetional Com-

uterisation o a tour of
i€ majer computer
science “research and
education centres in the
United States,

Plans for this second
software training reatre
here had heen (n the
pipeline since January.

Negotiations

WEDNESDAY, AUGUST 27, 1950

IBM s belng asked to
provide help mainly in
terms of instructors,
teaching materials, eur-
riculum  and ul;ossib?f
camputing facilities. It
will "glsa be asked to
train Jocal instructors.

The expertise of
TIBM’s Systems Re-
search Institcte and
Systems Science Insti-

b S
elp set up and o
the ISS P

IBM nds  USHS0
million (! mailifon}
worldwide annually on
all forms of education,
and US$LIE billlon on
research and develop-
ment.

hssistance wauld
mast Hkely be glven
under the umbrella of
IBM's corporate and
scientific  programmes,
which help governments
set up compitter-related
acilities,

Detalls on student
enrofment, funds, staff,
jocation and cwricufum
% Sed Back Page: Col. §

Estd. 1845

CLIMBING THE
SKILLS LADDEI

Second computer centre to be set up

—16%—
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Training planned
for four levels

* From Page One
have noi beer. finalised.
The commitiee's lagm
are studieg
E':lnue}I with a team trom
IBM’s American head-
quarters coming here

S00H,
Mr Yeo sald: “The
objective is our own but
we Aare wing upon
the expertise and ex-
perfence of IBM."
Intensive

1SS will be linked
closely to the National
University of Singa-

's Computer Science
wirungnt and Com-
pater Centre.

NUS will probably
help with the syllabus
and with the

Theninstgtu%e w;ilé
proba geate
nesr Kent Ridge in
clally renovaied bufid-

his will be geared fo
pmg\ride intensive job-

orfented courses u{
serve both %wemmen .
and private secior
needs, towards
the high end of the com-
guter manpower SpEce

The four levels of

are:

GE}’ P I: {1
mers/analysts and sys
fems analysts whe will

intermediate déta pros-

course. Students

will include both science

Eiragzéteﬁk&ndi profes-

o e engineers
and Accountants.

GEOUP II: Senior

systems analysts/senior

who will

e a 10week ad-

vapced dal

technical skills.
Students would be prac-

processing mMAanagers
who will take & fve-
week dats D

management Course.
Students would be sen-

g;%ceesing MAREZErs;
GROUP IV: Computer
end-users and line man-

& SDECMAN team appoint-
ed- by the Commitiee on
Nationa] Computerisation
has returned from a tour
‘of IBM’s camputet:; re-
search arn tra.lné%g

ties in the United States
from July 26 o Aug 3.

The tour, at the invita-
| tion of IBM, was to give
overnment officers -
& kncwledgeh oé ttlég
tra.lninﬁappmc adop!
by IBM and {ts research
and training activities.
The information obiain-
ed has enabled the team
te firm up its ideas on
how to Testablish &

~ware industry.
Another objective was
to establish h-level

contacts with IBEM &nd

take a one-year basic or |

ta processing
course to improve their |

s T T ol

jor systems analysts @
| and ‘practising data

computer trainin% insti-
tute to service the soff-;

!

agers who will take &
two toc three-week
course, or semior man-
agement who will take
an executive data proc-
essing course. Students
wil! be professionals and
operational or functional
executives or senior
mansgement and policy
makers.

Manpower

Mr Yeo said the ISS
woild complement the
Japan-Singa insti-
tute in compurt-
&r manpower.,

Recent discussions be-
tween the Economis
Development Board and
the Ja Geovern-
ment L to solve the
guestion of =student
enroiment figure of the
institute, which is ex-
Efcted to represent an

\restme?t %e aboui $6
million. o equally
shared by the two gov-
ernments.

fWit!m the proliferation

o programmes
the government wiil
need to face the gues-
tion of standardisation
of skillsy, Mr Yec said.
But this will come later.

Team that went
on IBM tour

seek its commitment to
assist the government in
setting up Institute.
The commitiee's chair-
marn is Education Minis-
ter and National Unéversi-
of Singapore Vice-
Tlor, D Tony Tan.
The team: Mr Phil
Yeo (leader), secom
ermanent Seeretary,
E{Irdstry of Defence: Mr
Wong Lin Hong, head,
Electronics, EDB; Profes-
sor Hsu Loke Soo, head,
Computier Science Depart-

r ment, NUS; Dr Thic Hoe

Tong, director, Computer
Centre, NUS; Mr Tan
Chin Nam, deputy direc-
tor, Resource P v
Ministry of Defence and
Mr Yeo Khee Leng, assis(-
ant director, Resource

Planning, Minisiry of |

Education.

Publishing Bhd., 300 Kim Seng Road, Singapare Ogﬁ,_ﬁ[: 73700
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