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IPTEKNET (D^kfc&J & 7 - ^ 7 9 y-V £ (H 3 - 1 -II yjWTV'£0 ;£$TMi 7 - * r 9

f ?u-cv^o c<om#t± 1993 ^

© <>^?7^(D IPTEKNET y - K71 T

TyK^9 7liTy9^y)'^9)[#:^8<7^^^^^LTv^v^ # 

^ATglJ H<7- h 9 x T y 1£E $ *l 6 £ t\ IPTEKNET <h UTti IPTEKNET K y -

h 9 J:T ^#x:#LT y 9T'v hiE'a: (;i/-9 -co/\- K9^7E 9 9 I' 9-%7f)#AEi&

y^T-y hiK^E?)^ E 9, T y Ky v 
7mm(T)%a/m#m^^(D!iT#, #^av\ hyy^#^) tm#L-cv'<cE%# 

%t%o
IPTEKNET y- h 9 ^ T HigWZ IP ;i/-> -/£i;£y-A- (R/TS) ZffifiltZo 

R/TS @3-1-11 T^LTV^ E^3 9 T*6o

• 1 o (7) 7" v 9 71/ • y — b y ty 19.2 Kbps (i ZzliSiW 64kbps £ feoffs) coSffl HOfcl 

E —*1 (2#) <D DSU/CSU T v 9 ^ • -tf At PT INDOSAT #jM 1:#^ $ tl h 0 

-T-y^vh-^-Kl LAN E R©S

- 1 h 1 ^y- U7$##E 2#y- !:;%$##?)&V'ff?) [9 T;i/ - A

yE LT##gt^ Unix 386 9y E°^-9l:^#$fL^o 

"19#(0#^im#- ^tLyfLLINTASARTAy^(01^y-t:9,$##E%m$ 

fl^ 9.6Kbps #m@#^y^- hf i)o

. 3om#ma8#- ffLTfL^m^yA^a-eyTy^ - 7?y[mmEm%$fL, 

2^y- E 9 &##y &o

PT INDOSAT li, #9^T y 9 T 7 > 9) N'T > h • t7* • y 94: y%J E ££□-£ 64

Kbpsomm^mmmiczcT, iPTEKNET<7)^miamE^my^##g^m^yo
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l#tb-

(19)

Unix

486

(64Kbps)

9. 6Kbps

TCP/IP
- WB WB -

— W B — |

c s uINDOSAT

IPTEKNET 7"- h/x/

WB = WorldBlazer modem 
CSU/DSU = digital modem

E13- 1 -11 IPTEKNETCftilliT7-7x 77 T

& 1 /M;u- 9 -/9- \ f IPTEKNET 7

- b R/TS J: 9

• 11® <D v V 7 ;U • - h 7' 9.6 Kbps CO [t - 7 • 7 -/<- • -fT Xj Sffl HI S *C

IPTEKNET b 7 %-T
- b LAN bf ^7V7;E - #- b l#o

-2-10l®(D#|oBW^-b^\
V b - 7 ? T f ;E7 y (WU#) ^ b f

h o

/T t;E7 V j: 9 1:7 6 ^<bv^ 7-

# 1 k: 7.###!: jolt 6 C(7) R/TS <0#5%kL f co 1 -77 y
b LAN l:#^$fLTv^6^-7-l:ov^T(i, y ? 7 y b"\(0 7
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X *1: X £ "7 C <h # -6 o V — b-3—— ^ 3.— -*f “ (C 7 ^ •fe
X ^##76 C R ^T# 6 (’J ■=&- b • 7? -trXcOfg^J ti, R/TS (DFJ^lV'i y • 7‘- b

oR/TSf^/'f/rxo^U, 7

XtXf

l^f-kfX^^cOd'^X^x y-X^-XX)777-<7##,

4r377T-va 7 v t-v, ^;>-y -

HCV'T#^(0|B;B$7 X4zX&7#- b7^o Sv^x. tUdf, 1 -A7- UX$SS?M - 

77 x h 7X 7 x h t

9 d^T^6o 3_-7-ii@^@#(D%@(D/f XX7x h - 7 PkX^i%#76o

V^E- b • a-f-t:i«J; 9 ^7- bfx £JH&7& tz*b\z.\t^ x--tf-$iJcD^-7 7;u • 

3 7 U^. - X H SLIP (i/ V 7;l/ - x /f X IP) ^ PPP (^T 7 h - 7 - - 7 b - 7
n b :UI/) 7 7 b 7 %. 7^-< 7 X b -VI/ E)7, 9.6 Kbps J^L±(Oty A
d^b^TV'&U-fWf&^&V'o 1^7-UX###U, ^X)j:9^7X7Xe#i&(D#

60 ^7 6 <ii, #^t^-cm#aZ9 t: 

C

2#7-Rx: :#C7)Sil

2^:7- kfx###l:<h oT, IPTEKNET7- K7E,^^m#^#fLTV'6

^(7)^7%, 2^7-1:
X ###(D uy\d^-?\$s IPTEKNET y- b 7 x 7 t, WorldBlazer CO <£ 9 & MjM^T A

(y^7;i/7x7) r^^$fL6o 37UzL-xii-^89i: 

li. ##7^7- 7-f 7y - vXTA^^$^L/:PCT^6o IPTEKNET ^C0j##(0## 

f- KU, KT^)^o -0^9, 3 7 U.1-X ^IPTEKNET coy- b 7 Jid' (0
7-;iz - ^xXXR(0*V^(7)7 x t-

2 #7-Ux$## <b ^ 7 X 7 x b <!: co#*x^:ii 2M9(077o- -f^&6 o —

Unix 7^7- 7 7/ - 7X7 AX) UUCP (Unix to Unix 3 k:-) x- 7-f V 7 4

LTa#6<H:%f 7 ^(03.-7^ u 7-f &#G7 6t:U\
2^7-UX#^#X)PC-7 7 7Htj:, UUPC (UUCP(0D0S/<-i/3X) (bV'97'ny 

7^7 lliS 7 7 b 7 sc. 7 t » 3.^.1 1/ — '>a> -7 7b 7-x7 (#!k Procomm)

UUPC 7<-7f ;> - 3>R°^-Xid:, (^!l

7M^) IPTEKNET y- b 7 j-TcOX^ 7)1/7 x T'Df^ Lco7^-

(mm^Ux-cDR^umO^LT) X^f^f^oR/TS-bo^^^ 

^,UUPCyayxA^gBl%^:7-;i/'/\7'-7v7 (R/TS^#^c$^Tv^) ^:ax" 

^ 7U v-E-y^WzU, g^(7)7 x-E-9^afo

& 9^0(0;%#, 2^7-UX$##cOPC^:TCPAP^ SLIP/PPP##g^t^:7, #g^
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nfXyLf:#U\ 2#y-k::%
^ >n - K ' > - c: ^ (UUCP ^--7 -f V T^f ##^2: .j: <

#Tv^a) o Ati, -Y ^ v h -< >? h(DV

T&ao 2^y-t:7.$##7>y-K^^IPTEKNETy-}'^^^^'^(0#g6%

2^:^-k:y.$m#(D^^4:(±, -Y yyi? h - y- t t;i/7 v

& <L < a ^ ^ ^#x.^fuao f <o#

UUCP I't'&lZ.tz fc&V'o u/c^'o T, IPTEKNET t LTti, 2 ^c7- t: %$## 

TCP/IP#^&T# m#T# & Z 9 t:

Tv^o iPC(bLT:i, 2#B<o;%&tMtaj:9t:##tao
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(5) IPTEKNET 7°Pvi 7 HfUIliS

C IPTEKNET LX
LTV' <^^(0707^7 b ##at#^:C)V'TB{.%f 60 LTV' < 7

- mm
• M1&X7 7xl —;b

- /^7 ^ --7 7xg%#

- #&
• ynyx^ b p & Lt £ S.’iMB

0 ^nyi^ hSI

Wf6g^#A^6V'A(f, C(D^C(07j:-XHy7.TA Fx-YX^T^^J (7)20(0#m 
LTV'< C: L

a) 7 X 7 A

### L 7 * - A (O#0 ±^fL 7X b, 7 7 b 7 J: 7#d^,
m:t7^-XT^#^^^

L^f (0#(0%#o
b) 7X7A#^

7XTA(0#^L7-Lxp^f 6, #A, ##, #%L

^--/<-77yt6(7)^emT^6o ^

t#$R7X7A|j:,

T660

IPTEKNET 79 7^7 7##^ ^ LTU, ^(0 7n 7^7 b - 7 J:-7H, 7#- b
^^^cos^fig (60^) gf@P^6L^TV'6. Z#W%<0#%U\

p^6o i <MW'act fL

TV' <0 LTV'< L V'9#EM, -c»pn, #7:^^M#7o 7x Ap#

&L^^fUf^L^V'^LL, 7-Lx#^$W:U: F#EJ
60 %^(0 7- LX L 7 a b 3 ;k ^IPTEKNET (0 mm ^M'/#@#(D ^ ^4:%
am{bLTV'<f^^m^T^^

ccos^miaf:, T7K^77(om^#^a#(D7-L7;i/L^^LTV'6^
IPTEKNET (7) Z 9 &7°n v.%7 b P#LT, ^#ML
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(D ypyinil

IPTEKNET y- «h ^ T A - y n y.%? P (^#T

riPTEKNET7°ay^^hJ ^LT^T$fL^^fUf^^^V^|g3-l-12

g)3-l-12^mm^4r--7(±, C(7)5#yay^^ PcoM^^mu^L-Cv^v^

CL(D%4r--7(j:B:Be%^t^T*i9, E13-1-10T^ 

LTV^ IPTEKNET 3 > V ~ '> 7 A O'flASiSE o tV^0 IPTEKNET 3>y-y

7 All, g]3 - 1-12 O&d'T/ Ix-^^TEgA/T^LTV^ IPTEKNET yo^-i. ^

cTv^o IPTEKNET<b fw] 

(g|3-l-10 6Om#T) , (g|3-l-I2 60m#r^

LTV'6) 6o

m3- i -i2 r-771rv>£be<oE£ ist*es-mntz0

IPTEKNET

3 >V-vTA

DRNIPC

BPPT

IPTEKNET

m3-} -12 IPTEKNET ^Pyi 0 PEE

a. mma

S^yay^^ p m3-l-lO(Dj:9 3
> V-y7 A L EEik LTV^<^d:-e^6o 3 7 v - y 7 A (0##I± Dewan
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Riset Nasional (DRN)

IPTEKNET <0 X 9 7°a v'i7 h ^fILTV'< i <D

T7P^v7&LT^^ IPTEKNET 7"D7i 7 h^#A^(OiS^##^BPPT (^ 

t(om^m(±BPPT^^^m$f67cmu#g^#c##
yn^i^hcot

^TcO ly/CA/T, DRN t BPPTV&b'tftDftMfflffi&l&MtZ&ffe&Mfzto MMO* 

fTU BPPT

BPPT -ZfzftlZ TlPTEKNET 7n ^ YWiltlW (IPIU) J £I£Bl

-c, y^ hom#m&:om^f<o
IPTEKNETy^y-y^#^^ (IPC) 7Ui-/#^##^aLT(0%#!|^mA:fC:

^t:ZcTlPlu^^Mt^o ynvi^Hi^r^coBGt^l&gt

ipiun7cm^^#^T#m^L, BPPTt:#mt6o

ipiuu\ 60

b. jcmmtt#

x#u#e#^:u\

IPTEKNET ya Vi ^ h(0^f%E^#9o C(0%eU2c(0$E#<Og#^%OS6tfo 

a. -Y7P^v7(0 T^^-7-Aj ea&BLT^mf6o C<Of--At:,

2^y- U7###e%0 V h 9-?ib1##y-
kiT. - v^TA(D^5&(!:^^m^$^mmL'Cv^<.

^(OfS#^:U, IPTEKNET (0^ 7 7 T' v h - y- h 7i
"f <0gf|5L IPTEKNET 77Vy-V3> - 7 7^7 i 7(0BM3L ^L-4f- - 7Z. jL 

- -7-i 7,^?)fl#, 7 - 7 <b#@#(0##^

7--U7(oyi-z.v7^v^ CKoy-u^ei##,

b. IPTEKNET &#±(0 3I#:(0#]i«h$jl^<L #j:CP'f(0#@

7C#uU#2^^(i, IPTEKNET 3 7 7- v7 A (0 7 7/<-##<b (O&V'AfTWof 

6 (0Wut:^V'TDRN^^:#t6o gi3- 1-10(0 IPTEKNET#
DRN IPTEKNET##

6 J: 9
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7Cm^#g

LT^L^A#^mmt6 &ax

^6v4if (Of@d$rf 6C<bo
LTv^ < C <bd?#f %fL6o

/r 7 K^vT^m^f Agw#r#m

$K6o
• ^0#:# &7 — 7 • ~fu'J 2.9 b • t ^ — v -v —

- 6M#m#

a) rmm^y-v-vi/^ybj &LTA:m^#g^#^mmf6/i'7p^77(D#pm^

-V-^- b^

b) Mcofbd^y-f/i/fyb

C. ^miimfogt IPTEKNET$%^(DM#

2 ##3 tC IPTEKNET VS^^IxE^ ti tz'ik, DRN CO IPTEKNET -fu 1/2.9 h ■ *7 4

7 n#t a IPTEKNET (o<bmm K:8g t & 5 6 * v^

7^, A:#W &§$%#, IPTEKNET(0
<0

^#f--A (2 4#nu:%e&^T)

#H: DRN L, IPTEKNET tig#T # 6 3 9 C

^6 3Tf ^riW3 60

T^XfL,
< K-^3, 5#[I3yavjc7 b^3&776 3

2&(0±^A#*7;k?-<A-C3<m 

(bmt,fL6, mo #2^mi. ynv^ 7 b - 

-v-v-lA/:^^\ ^G#%^3 77;i/^7b^LT%^^^ya7Jc^b^^#L, # 

^^^ET^af6/:^T%tfo ^)6V4±, 2^|(gf(7)3 9^37-V-;>^7b^#^6A 

7tNl/7 7 b ^70BL"C t DRN <b LTU^:^AK6^%X)^6o

^(7)3 9^A&T, 7C#gWi^UlPTEKNET$M(bf^#^^ r^74r^.^7 bj LT,
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D. IPTEKNET 77>-> 7##^

%^(7) DRN (O IPTEKNET 7 7 7-7 IPTEKNET 7 a 7

(IPIU) ^tt6#^##CZ-3Ta777l/T^77'7;l/-7«kLT##g7 

/5o f DRN (O IPTEKNET (g]3 - 1 -12#.%)

f/&o ^(D^HCV^-niDRNOma^^^^fL^o IPC (#OTCC)
^7 x- $ fL& Ittwf ^ ^ ^ v^

(D A+^##

IPTEKNET 6 o ?)#### H#d'fL&o
a. rwtmu

DRN ^ f (7) IPTEKNET
b.

77;i/7 7 ^
c. F-<7K^77^^7-AJ

7 K^77A^^v7 <b@l*]a y Ho C<T)7;i/-7(±

2#^##gf6o 3^B^6U##L"C IPTEKNET
d. TIPTEKNET J

IPTEKNET C: (7)### U 3 ^ B H#n^f 6 <M L: & & „
e. f 1 7:7- k: xiFS^rJ

IPTEKNET 3 7 7-77 A#T(7) 19 k:XW&Td&g<b $fL&4&Mo
f. F2^7-t:%###J

IPTEKNET (7) FKftgUSJ 30$a^(DMo

® }3®J(7)V7£ — • X'T'Jn-Jl'

, 7°aC/j. h mPTEKNETCDB^^^^^m^^AlI^/z^oTV^o 
BPPT (7) IPTEKNET 7a v ^
7a H0#^T#773?^C^-3TV'6^ 7a 7jc^

ayv-^7A^co#rLV'7-t:X(7)IAl)0, g]|*lf-^^-7.(7)7^--77 
IPTEKNET (7)#^t##77.TA(0^, %%###/#
##^(0#f^|3;ElPTEKNETM^^(7)#&|%%##)o C(0j:9^%#(7)

^ ^ < 7 7lt^#t: j: "3 7^6-3 T < #(7)^# 9 <b X77.% -MU±0

#74) ,
#A&%#dMPTEKNET7-t:X#m#t:77t'f,&o 

#v^AfL^-7-7T-f 7 7%mb<oMWn:
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b o

(D /\‘7^-7>^It^

IPTEKNET yny^ b ii, y n y x 7 b #@^K 7s

ny.%? u:-cm^^< mz^emc 6 ^a z

#cEm^?#T#m$iLayayj:yb:t@#T*ao ^(Dyoyj:yb:t@#i±,

V 3--)\St S fftMM 0 t-fno TWc L BPPT 7^'SEt" b 0

BPPT <oS^ai*]STyM£M$WS£$ltiti L^ittitf ^ ib^v^0 3###

^yyy^-;p,

6, ya v ^ HBtm^^T^H^y^ >->y - K4r JL^ y b & LT##LTV^< X:)6 
^:, iPlU^^tiBEPT^E^^CC^^T^ao y

d'T%0i&#&o

jT67^--AT#^LM#LTV^^^fUf^^^v^
X7*-"7 ^a C:
^y, mk&Emo##, m^A#'a K4r^.> yf-y 3 y, f o#, ##%

<D yP y i 7 MC&tfaSilZEi.

IPTEKNET y □ V -x y b £Hr{f HiI£>TV' < >) i.r fs]S^SE^IcS<h IT, m4-1" bM

yyyA(c^#(it46A/^$fLa^\ yo 

y j: y b 6 6#m# 2: ^^#3#%- T v^ < aCLMi&taA,

coca & LT, i*]gm^yay^ y b(o##i?#$<o##&^y

A. F*3 nBxcBlI

iE#(Oyayj:^ b^-mmi&coi 9^t(0^*ao
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- y 7 ^ 3 7-7 7 tmco&s&o x:mM#g^#(0

~f 3 v x. X h • "7 ^ — 7 -Y — IPIU i> $ ft- i> o

• 2MT$Zk.<o±M¥% (ASSUS^^, IPIU, BPPT)
• IPTEKNET 7° 7 7 ~ IPIU, 7tJf tt^^cO 7" a 7 x X h • "7 * - v ^

M#^^#(OXX v 7<=f ^

(#(: ^r) o c: (O^0tti 7"n y.% ? h - 7 ^ - y ^ (#t: & & t

IPTEKNET ^±#f 6 Z 9 l: & &) o 1 'A^~ U 7, 0±J§^M t 7Pn

7^X h<OXXv7«bIPIU^#Anf6CX)#IB&^#ti, A#, :t@, fS#, jW,

6^36(07'7 v h 7 ^ - A

B. #-M#7F#%

3 7 u ^. - x i ^#) ,

IPTEKNET %^(0 # P5 ^(0/: 36 LT%E#t 60
IPTEKNET T'o i/jL X ). Ld'7X V^«b V^9

ry^T^-hJ EBB T^^,o (IPTEKNET EBB

^COSOA ti, JA$£&t1i$R4i~ tf X • 3 ^ 3- ~f A -^f^'bCQdb^X. —y — ^C^^($tL>So )

T(OAnA#I: r^ v t-vj f/f 7T^)^o IPTEKNET ynvjcX h(0 EBB

ti, 3#m<07y4:-:yK:##Zfiao
- jL-x, (^m, 7 hmm, yov^x i'

(IPIU, IPC, 7C#U#2#7#, i--UX###) H^mcO*^f(0#(Olg#$ 

- #Ad'C)#&2$fLt IPTEKNET Hfxlf/&#5#t:OV'T(0 3X 7 (^^

o

o

EBBti, IPTEKNET 9
- ;i/jSS til® AM# A co Hit t-±BI^r@vyz i><DX*&&0

C. MZMKDUMMl1

IPTEKNET h <b ^ 7 P^ 7 7(OlA#^##3 < x ^7 -f (0^) V^(OM#St:cV'

"Cti 2 o(03i#d'Wt@$fLTV'6o

-7 X -o
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IPTEKNET yav^^b(0;+@^B#^
h h vwi ^ < a. — t -i ;^'[*3'L' %£$ < > a-f ^ t-

#LT IPTEKNET^(0#^^nf[/^^T V^ <o 7-f

IPTEKNET 3 y'J-'S 7 AftStMi, - J--X 1/ ^ tN 7 tlftiftl

if & b t£ V'0

-
3 IPTEKNET H, 1##

C: ^ ^T^LTV'6o

z:zL-^ k ^r#«h < ^.=.7- ^

f-Y 7T*/&o

(Z) v^t1 A^fg

l993 4^:#2S$fL/:-7'<fn IPTEKNETnyi:^-^#^:^,

IPTEKNET %/?)## (7)-f#- b &o TV' &c Z.<D

#52l:ov'TbL kffd- - ^ - < f LfL&V'o
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(6) ammmmrnv

(D

IPTEKNET Y a (BPPT) 7C#Rtf#g#7#?)3E
tBco 2 ^*;u- y CD'frit X'£> £ o BPPT ## it IPTEKNET 7° n v i ^ Ml^ff

(IPIU) «LBPPT^@gB^#K#^^/<-f6tOT^:#-e(d:MfL'Cv^v^ 

IPTEKNET 7°n v j. 7 h tCjot|£ BPPT <0|!jti: ^ tS J/A' S' $S*I <0 S "C & 0 ,

C &*§# tj-fUf ^ ^ ^ V'o

^z/;p-yco## 6o

- Dewan Rise Nacionai (DRN) ### <h f (0 IPTEKNET ###„
• IPTEKNET 7 7 7 - v 7 A

IPTEKNET###, 2^#-^^###-

-^7F^y7 r^f—AJ t Cf, TC#^

0# (%7. 7 y 7 7#;P^ 7 h)

^ ^ 60

A. -f'W-CD t) t- d- u —

a. ASS

7-U-CU, l^S- 2^#-k:X###(DASS^'a'AT

#- L-c;t±L-c

b. #A^m
^ (D ^7 T 7' v - U, 7 7 E'^. - 7 -F7^7^7 7h^J:7, CD-ROM

K7/f7\ 7.^7^-7T#^:$fL^o

c.
d(D^T7'V-Ii, 777-77A(0g]^CD-R0MT-?^-7'\?)%nA (#^#) 

#SE, o-^;P - h V ^ 6+h-l:^#

^ ^ 1 ^ o
d. T 7 ? H

^(D^T7'i;-ti, 7 77^v -< 7^ ?.y ^#
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e.

# # T :/ V -1: U
*f-?y T fflcmli'a 2 fiTV'&V'0

f.

K^V7#M) (0##^^fL6o 2% l^y- 2^y-l:y

#;&T=fV-4:a, A##, M% -y-- tfXCOV- y-f'fy-'fffl

T^f

B. SB£flUvs£®fiU&*fifl&

5$^(DIPTEKNETyav^^Hi,

ts jl-+P'- • +h-tf^#^l|XAl- «t oT2u4£ftjKti IPTEKNET il
H"Cci'&<£ ? icy v^/&o zi y y — ;y 7 A :§rilcor7‘— ;i/z\^^>l H M

C TV'< ^36 I:, 1##y-

- CD-ROM

-A##, yy?^mA, m%a

ll t ^ V - (i, IPTEKNET CD§

#BT26^o DRN^y-t:y###H##f&t,

IPTEKNET V'TA# & ###@ £tWT It d z k Zo 5 4^0

L"Ui^(7)aB^:t@LTv^o

-yy^Tm^, iPTEKNET##^^##

- V-V ^7 71/^ (0 IPTEKNET 71/- - < f 7l/«b , %^<7)T > ^ T' 7 h (7)^T > h - ^

y
'^777^^ (PoP) <b(0&V'7^C0#M##&%

(D &KM.WJ
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A. tmA&S

- i#7--t:x###<o&v'/?<o#m%(OTXb<b^j#%7-#-b7at&x zazcf# 
^<0^7-A (0 b U- ~y?(Dtztb\Z 1993 ^ClV'Atl/:v^ ? □ IPTEKNET 3

a. 7X7A(07-7T77f^Z9 7"T7 v 7^ I/- Kf
b. IPTEKNET - A £+b7°- b1~htztb\Z. X 7 - < 5 AiA2mf &<,

Ariel K * ^ 7 7 b • t'J A V - • v X tA|«^ (77 7 ^7 F) X4r -\r 

'f'-^H ilLbD't" hQ

IPTEKNET IP A-- 7<0#E;%& 2i^l:i#g#f

^^l:^LTU, IPTEKNET^: LTkL 3 7L'^.-7 - 7XTA(0i%^l:^t6f^#%^

em^LT

Z3 < -^ 9 6 (b#A ^

- 1 tfX #^#(0^37(0 3 7 L"^.- 7 ' 7X7 A <b CD-ROM K7-< 7
^"CcO^rl^ctb- k:X$#^<l:A#/<-X(0 2 0(0 1^-9-- I:X$# 

# (Hasanuddin A#\ jCX"? b 7 A#) U, ^ 7 b 7- ?##1: Z 6 IPTEKNET 7- 
ifx^-V-^-bLo'&^yE'^-^ . i/x T A^i%# LTV^V^ 6 6

0(0 1^:7-I:X###7- p(0 9 (0^9(0 4oiZ UKKP 7av J:X br#^T6

/=X:L, A#/<-X(01^7--k:X

$##l:OV'T(Z, ^ t *^$M07 7 b 7 :& 7<O^An^@W#gT&6o

15 0 1^:7- KI:#L, ig#0^3 7E°^-7 K7^7,

Z3Z&T0S ^f- ?/<-X -77 b 7 J:7(0#m#^ LT 50,000 K;L/fo#lj9#o T 

V'6o X4r f f -(0^#li, Ariel 7 7 b 7 .% 7<0## ^ LT (7"- ex$##&/: 9 

$!7400 F;l/) C(0^#(0^^4:-aZ^LTV^o

- 2^+b-kfX###^(0^:^(037E°jL-7 - VX7A

2^^-tfx$##(oyxf A##*?#jtaowmmT&a,, 7

^l:X 7 7 K7 o- 7#(0^ C 6 t * 9 , LAN ^ ^ 5 t ^>6 o
2#7--kTx$##&% 9 15,000 K7l/(0^#IZ, - 7 7

t:.%- ? i§#7 7 b 7 J: 7, Ariel 7 7 b 7 ^ 7(0^#9^%T*6o

- 7 ;P T 4- X b CD-ROM X 7 - 7 3 7

IPTEKNET (i 3 of)7-?/x-7.1:2mA U (Mv^AfL)
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TV'&o #####, U.S. VT-f - -7^ f n 7 /Ul/A#

7)7;i/T4-7 h CD-ROM 7 7-73 >(0#ff##H::#cfV'-CV'a (77 V 

15,000 KM o

1 >k7-- t: 7### 1 7 a 7 ;i/A . -

f ;i/(0 377737(oy-t:7^H:'7T7a7^;i/A - V - y- - yV77-&la 

0#Af 6o

• F^x7

^-i^y-^7###^a-^;i/ip;i/-7/7-<f;i/-y-/<- (R/rs) ^^77

^ v h R/TS ti, 1 i:7###7)^ -f ^ v h LAN 1:^3% Z

7 7 ^ 7 h 6#nE%x6$Z < t&#f 6 t (D
T66o &'(0 % --^7 h LAN ^#Af

Ld'L, IPTEKNET 7°7 7-77'#^^TIi, V'ffLf/<-C(Dl

##
19(7)^l^y-l:7### ^R/TS^l&#At6#m-C:+

#LTV^o R/TS 11, #70 Ed&T IPTEKNET 7)/f 77^7 h - y- h 9 J:/f 7) 

R/TS (20 #8 7) R/TS 77 ^ 7 F - y- h "7 7)#g^^r 2i&l:iW

Z^l:, # l^y-t:7$##ii, y/ff ;i//f 7 - y-f t;i/7 7 hmi: (2^y- t: 

7$##4?f 7)#7)V hM^^7)*V'/:7)^0 «b 0) 2&7)A^yA&gv'A

fL6o 30f±(D^2^:7--l:%$#^l:ov^T<)^CtyA^^'e*6o
IPTEKNET 7)^=367)^TA7)^#t^ti, 70 6 7^ 7 7 5^7)7/<7 1:<i:3o 

IPTEKNET y- h 7 x 7 t PT INDOSAT tfjSLT) £> V' ft K li TV 7 • € f A

(DSU/CSU) ^'^T#b6o

b. mm:M

#10I±, ^f7^--A, WJ#, "7/r7 07^;l/A7)^##:KZ/B|gl^i##^zM2:(D## 

mmy-7^-7#^##, 7Fm^7y-^^m#zfL6i##/y-k:%(D##&#

IPTEKNET ^CD-ROM ^-7 7),%^y-7^-7^^]#f @^BS^y-7^-

7 7)##j&#0 1T-7^-7 ^OV'Tf^^l^AnA#^ 3,000

LTv^6o 10 7 h;l/(OT- 7^-7HE^ L&tfo 2^j^miZ ^1: 10

7^ h;i/%-^0f6o 45-77 (RAfi#) l±25/<-t7
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# L V' 7 7 7 a v - T * 6 CD-ROM 7 7 7 h ( 7 - 7 )

IPTEKNET \± 7 7”n -7 L TvIPTEKNET ii 5 AF4J 7sn v x 7 hcO&Wz£<0 

i 9 ^ 3c(D7-7^-7^nAL^:v^#A'Cv^o #%(0 2 

#^v^f 25 /<--b 7 h(D^#^#x.Tv^o

$&%T — 7^ — 7 ti, (DiS-1^3 EEC [1]BlW^#^7 — TV) 7 t — T 7

tcxoamraao ^coz?
ti A ^ ^ K 6 7^ ^, A^^ li A^iJ I: li ^ $ fL T v ^ v ^

-7T 7 D 7-f =rv-I:^

&5Tv^o
m (eiiA*fi:, mmT^#%n77t7r# 6Z7 ^u
Z 9 ^ V'9 t(7)T*6o

WJ#^#
IPTEKNET <b UT(i, v^AK/z 0 L&A,^ 0 UT-y-- k:7##

^6i9 07 7H 7^T- 7 <
#B LTV\ < /:&57)7Z:^ 7)l/(0 j: ^ ^ ^

C<DZ? !&-?- 1,000 K;K 2^-

t:7###Mi"C^500 3Ag^6IiC(D#Ii#7-H:cC#

^ 25 /<--t: 7

T~ 7^—7

IPTEKNET ^ UTU, 1 ^"7- E"7###H^L Tf

^TT 7 E Tv 7#(D^#f - 7^-7^g#]^LTt^ w/: V'<> L"C v^6o 

IPTEKNET%^at@Ii, -f-7^-7#^^mmLTv^ 1

f-7^-7f)7/f v tz 0 7^f -77f^ 6:^#t7^-X(OA)6V)#A^ LT/j/#(D 

(5,000 K^A#) T-7^-7co#^##«h|*|#^m#

t:##LTw< LT 20,000 K;L/*#(0##^3c#f 6

T-7^-77)#m, m#, 73-P7)^v^
-A, ^ ^

"C 1 t:7###-C&^: LT t ^ v^/zv^ <Hi, IPTEKNET #4W A
tUiH t — 7 ^ — 7 coffi tc. o w T &i ^ “'uBV <fc ti'^r^Tt'Cdb fi V A — b Z> tL3?k t~

^ «h T66o

IPTEKNET ya v J: 7 Hi, -7-tz7#####P)|g#7 7n7'<Ol##fbI:#t&# 
^ 7 KT v7A#m#m^#L'CV^^@^mflJ^#(DJLZ:^7 - 

^7 7 a UKKP 7"n 7 ^ 7 h7)TT]#^ ^jTTi3 0, C:7)7'ay7 7^
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IPTEKNET t^lj m IPTEKNET ti, Cl (Z># t:|lt Z: if WJ

^ftncN ukkp 7 ■ fj lr6? n ukkp Zz'^st

^7^-v y hrm#f ^(0
J: 9 &-?- k: 5,000 P;P^, Z; ^ ay^ UKKP 7 f -7 y b

3 ##?)## T ^ 3 o

- 7yT 7%- ^^-7.##

IPTEKNET WM'f-f/t-T. • ^ 7 ?*-^ CD* 7 7 T 7##Z 9 6 gM CD-ROM iZ

j:3T-7

-7^-7.(D^Zi4:(j:^7'^77'NiA^T#^V't(D^Z:<$A/^^o $Z:^ f-f 
7. 7 ^ * 7 7 ^ 7#^ (0##^ jt

E frb ( l##C-7 ^ 30 K )\/h i 9) > IPTEKNET 77 7-7

LT li, IPTEKNET (D 7 7 T 7 7 b L T^(D*- 1:7^#^*^ Z:)6(7)^ A,

^Z:, *-!:7#m#cD^fE%#t:«koTt(0 

^ (L ^-A&^mn $ fL^r v\^#T ^ ^ li#cd'f <0 ^ ^ TMA/TV' < .

m^b* 77 T i^-*- ,
/& ^ 1± T # &V' Z:#!:, C #-*- 1:7

7###7 - M:# LT, - t:7&##f

& L"C 2,000 K;l/&3c#t6o ^(D^C#I:^LTli, #^bf-7^-7(D* 7y* 7 

T^77}'7-73 7m^#^, #1

z=z:L, #,

C<Z)#^(Dx6m (C(D-*-t:7

2^#ALZ:#U:, 25 7 b-fc#^#:&6o
^^K4rzL7 7bcD%9^-*l:"7V'Tlj:, 7.-4f-Zi'^«^Z:<b

eM~ ^ K4- ZL 7 7 b %- yi^ci" 6 Wj'a ('Cif.t — 7^ — 7iz£> if h f 9 & B&9tif &

C. T > 7 T- "j b££&E

7 7 7 * y b CD^^c t 'a Z: IPTEKNET CD n 7 E" zL - 7 #f#<D 7 - 4r T 7 f- li, |g 3 

-1-11 L T V' So IPTEKNET (7) ;p - 7 / 7 - < 7;l/ • *-A- (R/TS) ti .

DRN (D&tyQ<D IPTEKNET SSJ^ I-IxfSt & ^ t tfJ'feZtl T & 9 > 19.2 Kbps f 7 7 )^M 

mEm-CPTINDOSAT.b^m^^, 19.2Kbps#m[m$&T (64Kbps^T^gm
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T&&) (Pop) ^##$fL6oPopr

T y 7 * 7 b&i&tor 9 Z o IPTEKNET t PT INDOS AT (0 <0[H!*1

@&&ti LINT AS ART A <DM$k (T y K* 7 7 (Ol&cot^ fettle) * \&

mt3o 500 (2.500US E^) T*6o

%> o

2 CCOtf 7 y h o , f fLf PTINDOSAT

H4f -?') y htt (SPRINT) tiPT INDOS AT t

0 IPTEKNET 7" y y -y 2c»(0t/7 y h 1:

LT^tO j: ? LTv^^

• PT INDOSAT #A

l,700^;l/E°- (8,500 K;l/) , l4p^^T^ 2,000^;l/E°-
(10,000 K;i/) o %^]#A#^ii200^;i/E°- (1,000 K;i%) o

• SPRINT ##

1 ^ 2,700 K;l/o Lo

7- 7 V y h tt ti a 7) ^ ti ^ T y 7 * 7 h 60 / ^ 7 7 * — y • * 7 h *7 — 7 7* & ■?>

NSFNetHcv^TcOfBl^itoema&LT^^ 1,100 K;i/(0 F###J C:
(O^I:cv^TU, 77 IPTEKNET^TyK^y
7(046(0*7. h - 3yE°zL-^7<R/TS LT, C(0#

0 L j: o (#^j^%^L j: o <b V'o) «bV'o E# Lm^#Tv\6o

77 V 7s 1993 ^1: r^7)'7-74l:i##(0^(b
##60^*5(07 77 V7 7"/\7X (CNIDR) J <Oa&#I:|^t^**-h^'g:tt^=oCNIDR 

li, ffmi#, i6(OK^I:#LTTy7*7 h(O#40^#^I:imf/&^:#^##LT#-C 
v^6o Ty7*7h(oy-;i/'V7)'^j:7(0##^e^i:#^f6^^,

zf y 7 * 7 6 ^ <b, T y 7 * 7 h(0:L--f-/\3:#%#H*t & c (b a
(1993 ^4^) Tli, CNIDRIi^###:^^ 

a&mLTv^v^\ IPTEKNET^Z^^^I^^^II^V'TU, 4^10,000 
fLTV'6o
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( 1 ) i y is 3 y (£> L3 fill

cmf -f > v7(:^H5$'y b9-^®#^4ockO(#j##|S](c

9o

(2)

©LINTASARTA
A. Q ^ :1 9 9 4^2;!28Q (%) 14:20-15:50
B. @6# : Mr. Zulfi Hadi, Senior Marketing

Ms. Puri LUKBISMARA, Telecomm Marketing 
other staff (6 people)

a. LINTASARTA6Dmm6tl-l:'X^^
-Y. LINTASARTAcO##
1) 1988^4 13 4 H#l%o >-(1-
LTU6o

%^#9O%0#^dfr#bT^6o 
PT.PERSERO INDOSAT 
PT. TELEKOM 
-BANK INDONESIA 
BANK BANK PEMERINTAH 
VAYASAN PERBANAS

2) T - f 3 ; %L ^ - v a > ^ - b" X

1990^9 ^14B4;0. TELEKOM ; zL^^r-va >^-b'X^#m
tztiif'J£PT. TELEKOM/PERUMTELCTlekomunikasi Indonesia) #LINTASARTA

m415 m (sim
• S 03 S Yf — b" X (L/L: Leased Line)
• 't -i y 9 )b x — 9 "j b y ~ y (DDN)
• ' > fr iv b Yb ^ ~t — 9 T" "J b *7 — 7
• VSAT LINTASARTA (Very Small Aperture Terminal)
' #2) f='- f 3 : zi - v a > 4^ y bV-Xif-b'X

3) #m#^-b'X. fxf 4^ bv-^. b9-^li
LINTASARTA##!^ LTW&o VSAT^f- b'X(:-3UT(j:%®6 C6Tl)^- b'X^t@#LTW 
&o (Cfl^liVSAT-^- b
• ELEKTRIND NUSANTARA
• CITRA SARI MAKMUR
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• SATELINDO
• PRIMACOM
• RINTIS SEJAHTERA

4) x^ v h V-XT(iX. 75"C&© 3o©m2:#0LTl'3o
USA, Singapore, UK©A0
H * £ commit h77^ y 9 < &ft{d;1&st7 3 6

5) #©x- LV-X©#--E'X£ LT<^© 5 -3&Mo
• MAIL SERVICE: - b"X0 7o h u ;UtiX. 400 U CIALCOMMi^^L
TU3o

• SWIFT (Society World International Fund Transfar)
- Share ATM: EfT^IATM t-h"X0xiU Ltl^0
• Gateway for VISA/MASTER
• JIBOR (Jakarta Inter Bank Offer Rate) : Control Bank of Indonesia t tS'/J L T V 3 0 

□ . LINTASARTA
DSfflSX- £'X WNTASARTAte h 7>X^7P> b if - b"X 3 ft *6 TCP/IP, IPX,

DECnet, SNA £ ftT V 3 o
2) ft f ft ©ft — b"X©fijM## (customer #) (i#C©i§*lo

• t"X :700#X b?
• T i 9 % "J h 7 “ 7 : 700# X b X
• /< A V b3^#x- ^ f; 7 h7-7 :800# X b x
• VSAT : 36# X h vN 170 ( VTr - b)

ex©#A#:^C"3^TU#41-5 SR (SKDP, VSAT -LA, SAMBUNGAN DATA LANGSUNG, 
siE,#m[nim©#&#) ^#m©#o

3) M & >r - X ;H± TELEKOM ^#tG (if-t'X li LINTASARTA)
mm(radio) , 8m##<fJm2ftTl'3o

-3©A#Brii©3-#m Ltl'30 ##x< >(D'<> Kfiti 140Mbps 0 
m©mi©##l:[i7#Dy#m(radio) d<fijm3flTl'3a<&a 
X X Kf; v7m©y-X;l//mim##(iTELEK0M X?m-3T^3o

4) I^S©ES (€1114) ic-D©rti, TO#U V ~ 9 JI\b\&T 
(life time - failure time) : (life time) = 99%

5) X > F':f V7(:&#34 > ? -:f V ^ &(:#§© X - ^

-e©#
DAfeJX’n 7x) i ft 0

E. A4F#m: #5-1-4 m#m©$
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0INDOSAT
A. U Nr : 1994^2^288 (^) 16:00-17:00

3# 3 5 (#) 14:00-15:00
B. [Sixil : Mr. Yoyo W. Basuki, Sales II Manager

Mr. Budl Suntjoko, Assistant Manager of Marketing Department 
Mr. Agus Setiawan, Marketing Executive

a. IND0SAT CD*M b * - b"X AS 

d\ IND0SAT
1) 1967^^Y):o -Y X X-tf- b'X^m#o
(iliScOtfEtd:-S41 6 Sp(Annual Report 1992)b £ 0 )

2) IND0SAT
• f L/7^Xn Bureau FAX, ~7 y 2 is i V
• SS-^iMiES(Maritime Satellite Communications)
• Leased Circuit (International Direct Circuit)
2,400bps £. T'COSlfi 7 -b n 7*tb1S (dedicated analog circuit)7s Efplx t — 9^

X X y 7 X®^^(:24B$^^d' X b V-^d' X bO#^^ql#o

• IND0SAT b" X 7 X ff - b" X (IBS)
64Kbps ^ b 2Mbps 3 >’>XfA0
x-7. 77^ v; v.

- V b3c^x-^(SKDP) : -f-b'X#LINTASARTAd<$m#o

Bandung, Batam, Denpasar, Jakarta, Medan, Palembang, Semarang, Surabaya,
Ujung Pandang, Jogjakarta

• Electronic Information System (SIE) : if — fcf X (d LI NT AS ART A
E-mail K-X©t-h"Xt\ -Y X K £ X 7 F*3 T'Email -7 - b" X T' £ -5 tiTs'd 
® 6 ^ L, ^

Bandung, Batam, Denpasar, Jakarta, Medan, Palembang, Semarang, Surabaya,
Ujung Pandang, Jogjakarta

# H $&^&23 /r
- 7 X b' X 3 X 

-bx76#
• ICC (IND0SAT Calling Card)
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□ . INDOSAT
1) T y^-4^ v

—3® ^ - 4; v h&##Lck 9 6 LTU60

(#S6®##®j:9T&6o )

-^0
• Infornet (INDOSAT t PT. TELEKOM ^ CD * |5] T ^ VA )
•SWIFT INDOSAT L> tH IS
• BT/GNS INDOSAT tB M
(British Telecom/Global Network Service)

• SPRINTnet INDOSAT Mb#
-#(Z) &#)#< f) 9 <"# < o

• GEIS (General Electric Information Services)
• SEITOR/SITA ( mmofaQ-y--t”x)
• IBM

2) f-f 4; 7 h 
19841987 INDOSAT 
1987 1992 PT. TELEKOM
1992-NOW PT. LINTASARTA

a)SKDP(LINTASARTA ©-^-f'X)

/\° '7 p X -i y if"

SKDP

Singapore
(dedicated

line)
PSTN f-f 7cxf y

Dialcom
Infornet
Telenet

#(D

SKDP
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b)GNS(G1oba1 Network Services)
m&mWo (GNS

64Kbps

64Kbps

#^^CDGN S

Aust

0 3-1-7 GNS (Global Network Services )

a),b)

a)SGDI (International Data Gate Center)
a < T & '94 f c L/-A V P-tt- b'%0

it^-b-e-y--b'X7v^^H^6LT^6o ^%^64kbps0m% (fWlb^Tl'a)

S K D P

Singapore

I>3 3 — 1 — 8 SGDI ( International Data Gate Center )
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5)IND0SAT (1EDI

TELEKOMt 
# 4# f3[

INDO S AT#4 y K 7 7 7 #fT 
6 U A^# 
["] (1 ^ - U X

U 7 7 X 
ORACLE# 

-MUX * E D I 7f (1 , X.400 I)

G IRAT IKA

I N D O S A T

S I S INDOSATLINTASARTA

SISTELINDO

U 7 U 6 6 #tm^

im3-l-9 INDOSAT#^{%76EDI##-7-UX

b. 7##(tE(uJ7n7^^ EMiA)
4 . 7 j: ^ E
1) it[d]7o E#^^6 LT^#^#&^U7o

• EDI (Electronic Data Interchange) (EDI # $ fO ^ T* U Ai U)

» ISDN (4 y7 v y 7 E^D#^L7^5)
- o > -tr > ^ - ( b";H: 3 y Ud -
' m%#Billing 7X7A(lPT.TELEK0M61l:f5j#m#^#/':^IND0SAT /d#

• -f — 9 zx — 7JD uA L b Hi tz o
' yRW7(l ^ -y 7 X ^ V - 7T##:S7JAI^#/L7U 5o C#j:3^3y(:^-^6773

A # 3 -7 7 U — 7 3 7 b Aftbo

' 7 E7 7 7(177 3 -7 E# C

A#M(:7 7 3 A^7';U(:7 7 3 A^## 3 y -^MigT#^ 3 77-7 3 7 

TU5jt9T4h6o
2) CICWA^ 7 6#^}gf76"#l; /:^#^M V X E & INDOSAT (:I^# L T

7#7733 7 7- A:Eit)a/:o
7f7(:^^T(lCICCJ; 0 %i|#j&{'f75o
(INDOSAT ^^(IPresident (:[K^^#L7l)U-3"CUl;^6M7)^TU6o )

3) IND0SAT #%. 7 73_T^CICC7 E 7-->7^^U5 C 6^aj#^#l; 3 ^ C 6

tz0
(INDOSAT 7(10 4:6# U 77 Xlx T4D

60 )

-78



O. f
1) INDOSAT (C y h) . ^#2

4[n|^^#2 < W:o

D. AT-m# -. ms i 5
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(BLIPI
A. 8 # .1994^3^18 (^() 9:00-10:30
B. jSidsS" : Mr. Herudi Kartowisastro, Deputy Chairman for the Development of

scientific Infrastructure
Mr. Muharyan Syamsudin, Ka. Balai Instrumentasi Terapan
fft

c. :
a . LIPI © * 'v h 9 - ?

DLIPI©^ V h

2) LIPI(:km%#im<19, $)5o
3) 3 *9. ^/:PCL/<;DT^3o

tiPC^ £>%$£ o TO £ tztt-f n h 3 ;WiNovel, 3COM ^±ffc0
4) 3>b°zL-^{k(d:MIS Herudi&(i3>l:''zL-^{l:.

5) MIS (iHP9000^tf-/<6 L/:UNIX^Xf-A-C=##LT^5^. 7> HiPC^^^o
fGC&aBMLAN
PITI T#HP 3000 DBMS(i^7^y©MINISYS

6 o
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m i s m
H P 9000

4#M^ 3#M^
1 O 1 o

W 3 - 1 -11
o.

-MS-DOS LTU6/: ^ ;DXX)<^j#6 ^ 6o f 0/:a6&PC#Diskless6 LTjo ^ ,
4f-/<®^(:Disk&^^LT^6o ^@PX)^ #/:7o/7 Atif ^ v ? L/:3^T^-/<(D 

Disk tc V tl & 0
-OS ###(:m-oTUao UNIX, Windows/NT06'^^Cf^#^o EM:^<Z)@#(i^/:UNIX

T^6X)<Windows/NTc7)^M%m-e^mm^^^/:^o

b.

-UNIX &#-,T(P&(DW:MIS #^#mc(d:PC^'y hP-^0P<;l/-e^6o

^.X(Uo ^@j(d:MIS

Ei*6®4; v P v-< a#i%-e(a%&-3 to

o. A^m#:%s5-i-6 m#m@#
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®BPPT (1PTEKNET Secretariat)
A. B : 1 9 9 4 B JJ 1 B (^()
B. [g: Mr. Firman Siregar, Directorate of Technology in Electronics and

Informatics

Dr. Ir. Finarya Legoh

C. :
a. IPTEKNET##
• Internet##& hutii 6 L "J F 7 — 7 ##T ^0 ^ ^ tl

f:o ( 5/r^#tl@j)
. A#,

(Self funding) £ H%i~o

• ^%J] 17© primary node^rHHL T ©7 '< — 7 6 tz &6secondary node^HHE L T V < 0

b.
» 5^:tm^7o7^7 F^m^^ftTV6^\ 4^^(Z)7o7%.7 FT0^6D(i^^:X^- F 

LTV ti VQ v o x 7 — FL^^LF^o (T tc if- H: <d SLt 7 ®DUID

- /:/: L. #mmiT(D7^ - ^L'Vf-Y^TXF L##&#&B69T

Micro IPTEKNETLLTd^ji) F^iSfr^o (BPPT^*6)
2fl#IPTEKNET#/<d'0'v F^T %&Bogor (Jakarta %>l#60km) ®
PUSTAR 2#g# (Jakarta $P9) 6^#?

TLo
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(1) Networking in the People's Republic of China (PRC)

At the invitation of the China Institute of Communications, the Citizen 
Ambassador Program of People to People International arranged a visit 
for a delegation of professionals in telecommunications and networking 
technology to the People’s Republic of China. I was the leader of the 
delegation, whose purpose was to exchange information and solidify 
contacts with Chinese professionals within the computer and 
communications industry. The exchange focussed on topics dealing with 
China’s telecommunications infrastructure, especially on subjects 
relating to current research and applications in computer networks. This 
group, known as the Networking Technology Delegation, consisted of 24 
members, with 18 professionals, and 6 accompanying spouses. Of the 24 
there were 1? people from the US, 5 from Japan (2 US citizens residing, 
in Tokyo) one from Germany, and one from Hong Kong, so it was truly an
Internationa 
speakers, wh

group.
ch made

S members 
very

o f 
conven

the delegation were 
ent in our travels.

native Chinese

The itinerary for our trip was as follows:

May 11-15, 1992 Beijing

May 15-19, Xi’an

May 19-22, Shanghai

May 22-24, Hong Kong

Our professional visits concentrated on telecommunications and on 
computer networking. We visited a number of the major research 
institutes and universities in Beijing, Xi’an and Shanghai. In all three 
cities there was a lot of interest in computer networking, especially in

to it. Another question that frequently 
that of TCP/IP. There are a lot of 
in China, connecting many PC-cJones, 
older-generation mainframes such as 

were operational wide-area networks,

the Internet, and how to connect
came up was the future of OS1 vs 
local area networks in operation 
mostly Chinese produced, to some 
Honeywells. What we did not see
with the
Current 1

exception of a metropolitan demonstrat 
ide Area Networks

on network in Beijing.

At present, the major wide area network (WAN) in China 
National Public Data Network, CNPAC, which is currently 
and implemented. CNPAC, an X-25 packet switched network

s the China 
being developed 
is designed to
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carry data at speeds varying between 1.2 and 9.6 Kbps. The hub is in 
Beijing, where the network management center is located, with packet 
switches sited in the major cities of Shanghai and Guangzhou, and PS 
concentrators found in other major cities. The packet switches, 
concentrators, and PADs (packet assembly/disassembly devices) are all 
manufactured in China. At the Beijing hub, there is an international 
access line to CNPAC. Since we did not see a CNPAC demonstration, it is 
not clear how much of it is operational and how much is still under 
deve 1 opment.

There are other private data networks in use in China in applications in 
the railway system, banking system, civil aeronautics, etc.

In China, there is an X. 25 link to the Internet using a store and 
forward system via the CNPAC international access line in Beijing 
connecting to the University of Karlsruhe, Germany. To the outside 
world, this link is being called ♦the China Academic Network (CANET)
In addition to CNPAC connectivity, there is dial-up access to CANET from 
inside China. David Kahaner of ONR Tokyo reports that he frequently 
communicates with Chinese scientists via CANET. However, many of the 
Chinese networking specialists we talked to have never heard of the name 
*CANET*, so we suspect that CANET means more to the outside world than 
in China.

The major problem confronting the development of WANs in China is the 
poor telecommunications infrastructure. Since the penetration of basic 

"plain old telephone service (POTS) is less than 1% among Chinese 
businesses and households, and since local and long distance telephone 
switching and transmission facilities are inadequate and antiquated, it 
is difficult to bu.ild a modern computer network upon the current
telecommunications infrastructure. It will take decades to bring the 
basic telecommuneat ions system up to modern standards, so Chinese 
networking will take a long time to come up to western norms also.

Metropolitan and Campus Networks

In Beijing, we witnessed a very impressive metropolitan networking 
project called NCFC (National Computing and Networking Facility of 
China). NCFC is a demonstration network in Beijing linking the two major
universities, Tsinghua and Beijing Universities to a number of research 
institutes of the Chinese Academy of Sciences (CAS). Each of the 
pariticipating institutions have campus networks like the TUnet of 
Tsinghua University. These campus networks are connected by NCFC as a 
two level system. Currently NCFC has a 10Mbps backbone connecting the 
three campus networks, which will increase to 100Mbps in the next phase 
of the project. Communication protocols will be I SO/OS I, but TCP/IP is
the first phase protocol. The top level of NCFC consists of the backbone
and the network control center. The second level is composed of campus 
networks at the two universities and CAS. NCFC is the largest and most 
ambitious networking project we saw in China. It is partially funded by 
the World Bank and the State Planning Commission, and is in limited 
operation now, with full operation expected by 1994. We visited two of

-90-



the three groups who are participating in the development of NCFC. The 
first was the Computer Network Center (CNC) of the Chinese Academy of 
Sciences, with its own campus network, the CAS net. The CNC seems to 
have the major responsibility for the development of NCFC, and is 
staffed by 40 professionals. The second group, in Tsinghua University, 
is described next.

The Tsinghua University Network (TUnet)

The most impressive university networking group we visited was at 
Tsinghua University, the premier technical university in China. Under 
the direction of Professor Hu Daoyuan, the Tsinghua University network, 
TUnet is being developed under a well I a id-out strategy based upon the 
following goals!

1. It will be a universal, comprehensive campus network; its usage will 
include instruction, research, administration, library, and 
communications services.

2. It will be a multimedia integrated services network; messages 
transmitted in the network will include not only data, but voice and 
video as well.

3. It will operate under accepted international standards for 
interfacing devices to the network. Emerging standards are important in 
the fast changing technology of networking. Initially TUnet will operate 
under TCP/IP, but migration strategies have been adopted to migrate to
I SO/OS I.

4. It will be a heterogeneous network using a variety of advanced
networking technologies (LAN, PABX, PS, ISDN and FDDI, etc) to
interconnect multivendor computing facilities.

5. It will be developed in phases, with the first phase (1987 to 1991) 
concentrating on interconnection of facilties, and the second phase 
(1992 to 1995) emphasizing network services.

In TUnet there are three major networking facilities!

a. A circuit switched network based upon an integrated services PABX,

b. A packet switching network based upon X. 25 switches and PADs,

c. Ethernet LANs interconnected through a 100 Mbps FDDI optical fiber
backbone.

A key function of TUnet is electronic mail. Tsinghua University’s 
message handling system (MBS) functions includes mail, telegraph,
teletext, fax, videotex, voice, images, etc. The MBS is based upon the 
EAN system developed by the University of British Columbia conforming to 
the CCITT X. 400 recommendation series of 1984. Tsinghua’ s work on its 
e-mail system includes migration, Chinese localization, menu adaptation
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and the implementation of remote user agents.

The work at Tsinghua on TUnet and NCFC underlines one of the basic 
constraints that Chinese networking technologists must live with. Unless 
you have foreign (hard) currencies to purchase networking equipment, 
you’ve got to design and build everything from scratch, including 
hardware and software. So TUnet represents in many ways a bootstrap 
operation. The people in TUnet are all very well trained and dedicated.
It is unfortunate that they could not make use of technology that is 
readily available in the Western world.

Local Area Networks (LANs)

In China today there are many LANs in use. Two common LAN products 
widely available throughout China are Ethernets from 3COM, and Netware, 
a LAN operating system developed by the Novell company. These products 
are available in China because of joint venture arrangements that the 
cited companies have made with Chinese counterparts. Most of the LAN 
products are manufactured in China under license from US companies such 
as 3COM and Novell. At the Shanghai Jiao Tong University, Professor 
Yang Chuan-hou, the Director of the Computer Network Research Laboratory 
presented to us some work which dealt with an architectural design of a 
gateway interconnct ing LANs to an X. 25 packet switched network. The 
work again was developmental in nature, in that both hardware and 
software designs were implemented in the laboratory.

Work like that of Professor Yang and his colleagues illustrate the 
practical nature of the networking development going on in China today.
I visited China in 1984, when I was a World Bank consultant to Shanghai 
Jiao Tong University. In the intervening years, there has been an 
explosive growth in both computing and networking technology in China, 
which will only accelerate with the further penetration of the Internet 
into China. Since the Internet is capable of bringing network 
specialists and users throughout the world into a larger cooperating 
community, I believe that China’s networking community will soon become 
full partners in this world-wide community.
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NECTEC(DDr.ThaweesakA(:j;^*8j}^^-3/:^(D|m3-3-7 ( 

^ fl 6 6 ^ (9 T ^ 5 o

NECTEC
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DataNet 
^ V E 9 — ^
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A y $ — ^ y E
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List of Abbreviations

ABAC : Assumption University (AU) (D — o ©col lege

AIT : Asian Institute of Technology

Chi angina i/CMU : Chiangmai University

Chill a/CU : Chulalongkorn University

CRI : Chulalongkorn Research Institute

KKU : Konkaen University

KMITL : King Mongkut's Institute of Technology, Ladkrabang

KHIT-NB : King Mongkut's Institute of Technology, North Bangkok

KMITT : King Mongkut's Institute of Technology, Thornburi

KU : Kasetsart University

Mahidol : Mahidol University

MOPH : Ministry of Public Health

NECTEC : National Electronics and Computer Technology Center

NIDA : National Institute of Development Administration

PSD : Prince of Songkla University

RIT : Rachamongkol Institute of Technology

RU : Ramkhamhang University

TIAC Thailand Information Access Center

TU : Thammasat University
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=bf^ 14F^^^©RU^T. ThaiSarn^^MC^MLT^^, m& (1993^ 9%)
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6^ 19934-: 9^ IFU;*), 64Kbps©#mi4##Ell"e©#^^^TLTU6o (gg 

3 3-8
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^^T50- 100[Bmg(:R%mLTl'6o

D. =l — if bl^fotz 9 Y ©national & y h V — ? K$£

MLTl' <

(BN E C T E C©%#J

A. ?T©#%%v bV-?##';##(:&l'TNECTEC0mf:Liri'5f##i] 
U. #m:;Wt&NSF©%m<L|H]#T&6o NECTEC(i,

- ^ @im ©e^#c
-ThaiSarn##(:#6m#3Xb(Dmm (CAT, MCI#-x©:^fAU)

CT, ThaiSarn©## ' ^ ^ TW 6o
B. 3 f:, NECTEC (ilnternet©f TrL-if©/":A© F T P - S i t e 6 ^ 

^"3Tio(9, m#%database&#ggf &fK #4©^T@#^#©#im©/:&6© 
1'<0 3&'©0 — # Jlfc database© t> ff T V S 0

C. NECTEC(:^^TThaiSarn^@^f6m^H. Software Lab.
^m®Dr. Thaweesak^m##m/m#^#^#(:m% L. APCCIRN(Asia Pacific
Coordinating Committee for Inter-Regional Network) N IETF#© Internet^

© io]^Emc#mLTW6Enm^^:^/:o
Tanongkiete Auponno Chiangmai Univ.
Morragot Chiwaganout NECTEC
Prachak Poomvises Chulalongkorn Univ.
Kamales Santivejkul Chulalongkorn Univ.

D. Dr. Thaweesak
v - y v v -? T&O ,
T I S 6 2 0 (Character Code)
T I S 8 2 0 (Input Keyboard Layout)
WTT 2. 0 (Draft Standard for Input/Output Method)

#©$%N>f LT LTU6o
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(1) Jaring^' v V 7 — 0

© Jaring^li
Jaring it© 7 1/ - y 7 O n > k:° j. - 7 ■ y y F 7- ^ t\ © 7) [I] ^£69 & -Y 7 7 — ?" 7 h 7) a|$53" & $3 L 

Tv^^Jaringti, "?7-77aifft:Z-3Ta^^©/&JARING ©
n '7 -i. 9 h 7) —- Jj| "C5 ab h 0

"Jaring'ti ^ F7 — '7 7 Ha © ^ © £> o (Jaringti ^ ©EnT)"jar"©"jarring"© b ©©© b t> 7)7*

© Jaring###
Jaring(7)©#t© "RangKom" (Rangkaian Komputer Malaysia) 7© o © 0 RangKomti ^ 1986©©tC 

MIMOSt: j: 7i°^_- 7 - ?" 7 F V-7 - ©n ©j:7 FT

^)6o f LT, MIMOSAUUNET (©:|W) , MCVAX (©7 7 7") , MUNNARI (©-7© 7 97) i 

#^TX.25/X.28t: J: ^ /© ©A#© ©^^^^cUUUNET^7)6 7)T*^^:o

RangKom?-v F9-7ti, 1990©!:%7)#!:%4©

© JaringT' 7 F 7 - 7 (D^^Wm

%Jaringt© -7-< 7 n^©7 F n - 7 X i©/& l/- 7

7 ■ 7 O n x ',/ ^ h rj r. 7 .7 • y 7 t A Jijf ©© (MIMOS: Malaysian Insitilute of Microelectronic 

Systems) tl^oT## $©Tv^6c.

© Jaring7' 7 F 7 — 7 # g At)
Jaring?" v F7-7ti, Jaringt© 7 7-77^^7)©-7

##©777

© Jaring^^g###^ 7 S7-7<b#^#^)%

#^ATti, Jaringi77 9©#NSFneti#fM]TT? 77©^^64kbps%m####^©UTV'6o 

CfLUl992©#im ####:© ©'^t:©©T#l©fHj©$©Tv©. ^###9 7

7%-#CT, ##7)7 7 7-?" v Fz)^Jaringt:7 7©7^u]'^T^6o

© Jaring#^ 7 F7-9 - F^Ov-

[gMt:ov^Ta©tf, 7 7-77#©^il]#AM^t:Jaring7)7c%7- F^#^m^ib©Tv^o ^
tl h 7) 7 — F m o t illM/) v 7 — y is* ©/© $ fl X V' h o ©- 7 — F ti „ ©/ic©9.6 & V-- L64 kbps7) %

'j&gxnZ' c ©m©.©© n©- <
Tt,
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(1) m#
v 199 2ff-rm,soo ;y

2flTW6o ZtOrfl#(d:^iA(c%ALT^0, ^(D#a'#(±lfl^300 —500 %6#26T^ 

l'o ( #^f'JfijlH(D#Cf'$(d:30-50%6#6^TU6)

(2)
#lfY v h-0--b"xA#(Dm#U:^ h'(Dl:ioOT*6o

CD P S I (Performance Systems International)

1 9 8 9 1 9 9 0 if 1 )j

-%950%# v ^ 7
N Y S E R n e t (New York State Education and Research Network) P>

C I X (Commercial Internet Exchange)60,lx \f. y >/< — CO lfh ( 1 9 9 1 if

3 1] (:,& \Z )
: #5 Of, ^ E : 7 7 O^j Kvl/ (F Y 1 9 9 2 )

(g)U U NET

1987^f5m:UUC P-7-Ex[m%, Interne t^-E'Xd)^% 

(i 1 9 9 0 % 1 f j

-%#m : $95 5f , ^E : 5 0 07; ni/ m I n t e r n e t
2 0 0/JP7I/) man

- A 1 t e r N e t ti U U N E T 5 ifvj)!] I n t e r n o t t-EX

(3) C E R F n e t (California Education and Research Federation Network)

1 9 8 9 tf #
San Diego Supercomputer CenterAiCiS§1 

^V7t;DzL7lM(X)300

: $92 5f , ^ E : 2 0 07f P7F (#xE)
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(D J vNCne t
- 1 9 8 6^7" V h i d d 1 e - N S F - n e t © --3 6 LT

##
- _^ ft]© {=j (flitPrinceton Supercomputer Center© H — h

1 9 9 2 ^8^ Global Enterprise Service, Inc. /b,
J v N C n e t
1 9 9 2^10Hi:CIX icM 

(BANS CO + RE

1 9 9 1^5 11 Merit, IBM, MCI #ANS©f^#6 LT 

ANS COkREtL^#^
A N S ©f$-p;< v ^ - v h 9 - (NSFNETUIslUb©) ^##1

© S p r i ntLink
1 9 9 2 6©- UX(i7nX)^)
US Sprint li©

(3) C I X(Commercial Internet Exchange)
199 1^3)1, CERFnet, PSI, UUNET©3#f:ck^TCIX

(Commercial Internet Exchange) ©ix\l- /D)n§ cF tl fzQ C I X(i, F§UH -Y > 9 — 7 "j h ©

7 4^ v h 9 - 7 :/ 1T&&0
9 2 1 3©;tv h 9 - ^ LTU' 6o

000 bUI/o

( 4 ) "j h (Regional Network)©
7 © (11 Aj • # W © /: ^6 © 7 "j I 9 - 7 £ L T X ? — h L Mid-level

/Regional Network K- 12Cl)lA^0'3'3^6o

^#lB6<]©m#^mA6$v h9-^/)<l#mLT©6. (M^tfR&E (#^1:##')

V h©[p(:(d:. Cl XClm^LT^6^ v h U^>5o 
$J : 1992 ^ 10H, BARRNe t (Bay Area Regional Research Network)

1 9 9 2^10 IK NEARNET (New England Academic & Research 
Network)
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(1) E BONE
d © E B O N E #<##2 6 5 gkm® I P A y L 9 - ^ (i C E R N^©U < -D&©

#A^#%C#^L/:#©B^©/ v h 9-^ 0 ^ 2 0$%&< #
%LTIV:^\ 1 9 9 2tN:EBONEt&6d<i&:&&6. ^^©^v h9-^^^#f5 

A^©^imm#4;v L9-^©@m^^^^6. #g^©fmm&m*(:#a36/: 

h9-^©mm(il 9 9 1^9^^^) o
E BON EliN 6^®E B S (EBONE Boundaly System) t H?(i'tl 5 7 ~ K 4r lT,JL> id®$c 

#E B S Ii256 -512Kbps ©HmT^#^6T©5o #%E B S Ci 
Amsterdam, Bonn, CERN(Geneve), London, Paris, Stockholm (Z §f tl Tts >0 >. d © 9 13
CERN(Geneve), London, Stockholm (i.
tl L> AIHJiL’/BlIU^ £> 5 G I X (Global Internet Exchange) 5 ) 0 &IU/j^-HM© 4^ "J

h9-7(i. d©EBS(:j##f5d6(:j;"3-C. mii(d^#^6i:©5o 

AUP7V- c^m?)

Tl^6o

(2) EuropaNET/EMPB (DANTE)

EuropaNETtiEURE K A:ti#l©TTlf 66/: COSINE-/Dy%.^h
(The Cooperation for 0S1 Networking in Europe Project) T'HIS £ tltz%%k$lt 7 17 
-7 ##4; v h 9 - ? 6 LT&m^U" G65 f)©T^5o COSINE/o^^^Hd:.

1 9 9 2^A^ TC, 3-D v©#%#©/: A©O S I 4; v h 9 - ? &1W6 5 B 

L/:^-o T. EuropaNETli, {1>^<61)0SK TCP/IP 

/o h D ;l/©4^ v h 9 - 7 (:% 5 6,@16ft60 

If RARE (Reseaux Associes pour Recherche Europeene)T' 0 N Sfiij(i
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Green Book"6^(f6T©5) (:%-9©Tm#)b)6T©5o

RARE(i^g| (Cambridge) (cA#^m:tL/:o d 
©ffeH^'D ANTE (Delivery of Advanced Network Technoogy to Europe Limited N IB 

Z (2 Operational Unit Limited) T &> & Q D A N T E (i 1 9 9 3 *£ 7 Tl 5 B id IE Id X 9 

-hL. 1 9 9 3^9111 5 10^C(i8AC, 9 4
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RARE (Reseaux Associes pour Recherche Europeene)
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6h4#©ig^(a34Mbps7&5o EC#m^©DG13(a. C©^vb9-^©^^-b^
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ABSTRACT

Based on a case study in the amateur radio in Indonesia, an attempt to 
build a TCP/IP-based wide area computer network is described. The network 
architecture and its protocols as well as the low-cost hardware and software 
designs are briefly reviewed. Experiments to link the network into the 
international network are reported. Unlike most Government’s or private sector’s 
that adopts capital intensive high technology information systems, ours rely 
heavily on the active participation of the members. The use of a low-cost 
PC-based equipments is proven to be significantly reduced the overhead costs.

INTRODUCTION

The establishment of an infra-structure of information systems plays an important role 
to encourage the socio-economics and science-technology developments both at regional and 
national levels. In view of the significant technological advances in microelectronics, high 
performance computing equipments become more affordable and widely use in-most modern 
offices as well as in daily household activities. Data communication networks have become 
increasingly important to accommodate the need for exchanging information among various 
Local Area Network (LAN) in various organizations / institutions to participate in the socio
economics as well as science-technology development of the region.

In the case of Indonesia, to maintain an interconnection of a small LAN (10-20 
microcomputers) over our commercial X.25 packet switching network (SKDP) can easily take 
USSl00-S200/month not to mention the more advanced commercial data network such as ISDN. 
Since net income of most civil servants is within the range of USS50 to S 100/month, to maintain 
such a LAN connection over SKDP to form a Wide Area Network (WAN) is considered to be 
a luxury. These situations have unfortunately impeded the development of computer network in 
Indonesia, such as the Indonesian Universities Network (UNINET) initiated by the Center for
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Computer Science at University of Indonesia, Jakarta (PUSILKOM-UI).
In this paper, an alternative approach to develop a low cost WAN, a case study in the 

amateur radio in Indonesia, with emphasis on the efforts to build prototypes as well as 
experiments in packet radio network will be presented. Unlike most government’s and other 
private sectors' approach to adopt highly centralized*and capital intensive technology to build 
the information system infra-structure, the amateur packet radio network uses low-cost hardware 
and software equipments and is decentralized in nature which relies heavily on the participation 
of the members. In other words, each member may participate as a router within the network 
to maintain the network integrity as well as to push the overall overhead costs towards 
minimum. The modem and radio transceiver may be obtained in the range of US$200 to $500 
with considerably lower operating costs than that commercial X.25 PSN. Considering the 
advantages of such technology in tefms of overhead costs as well as decentralization, it would 
be interesting to adopt such approach to develop our very own low cost TCP/IP-based WAN in 
Indonesia for private as well as informal sectors to elevate our socio-economics as well as 
science-technology capacity based on a cooperation among the members of the network.

This paper is organized as follows. In the second section, the network architecture with 
emphasis in TCP/1 P-based network will be briefly reviewed. The packet radio network as an 
alternative physical layer will be presented in section three. Attempts to build hardware and 
software prototypes for packet radio network at the Institute.of Technology Bandung (ITB), 
Indonesia will be reported in section four. In section five, some results of our experiments in 
AX.25 and TCP/IP over amateur packet radio network will be presented. Section six is a 
summary.

BRIEF REVIEW ON COMPUTER NETWORK ARCHITECTURE

Traditionally, the architecture of a 
computer network may be represented by the 
famous 7 OS I protocol layers [1]. These 
layers, in terms of its functionality from the 
lowest to the highest level, are physical layer, 
link layer, network layer, transport layer, 
session layer, presentation layer and 
application layer. An end user does not have 
to understand how these layers interacts to 
use the computer network. Various 
application programs on the application layer 
of TCP/IP-based network have been 
developed such as electronic mail (SMTP) 
|2], remote login (TELNET) [3], file transfer 
(FTP) [4] and news transfer (NNTP) |5|. 
Recently, more advanced protocols on the 
application layer have been developed to 
maintain network integrity as well as to 
monitor network performance such as Simple 
Network Management Protocol (SNMP) 16]

APPLICATION

TRANSPORT

NETWORK

LINK

PHYSICAL

FIGURE 1. TCP/IP based computer network 
architecture.
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FIGURE 2. Various Protocols in TCP/IP 
protocol family.

and Routing Information Protocol (RIP) |7|.
A simpler network architecture is used 

in the actual implementation of TCP/IP-based 
computer network. Fig. 1 shows the major 
difference between TCP/IP architecture with 
respect to OS1 architecture in which the 
former has no session and presentation layers.
The -Computer's operating system such as 
UNIX used in most TCP/IP platform will 
essentially perform the task of session and 
presentation layer. The tasks of the other 
layer in TCP/IP architecture are essentially 
the same as the corresponding layer in OSI 
stack protocols.

An example of various protocols in 
network and transport layer in TCP/IP family 
is shown in Fig. 2. Each of these protocols 
has its own task to run the network properly.
The major protocols used in normal network 
operations are InterNet Protocol (IP) [8] in
the network layer and Transmission Control Protocol (TCP) |9] in the transport layer. TCP is 
a connection-oriented protocol that provide a reliable, full-duplex, byte stream for a user process 
in layer 5 and above. IP is a connection!ess-oriented protocol that provides the packet delivery 
service for the transport layer. IP uses Internet address known as IP address. Address Resolution 
Protocol (ARP) [10] maps an Internet address into hardware address used by the link layer 
protocol. Reverse Address Resolution Protocol (RARP) [11] maps a hardware address into an 
Internet address. Note that not all network applications require the use of ARP and RARP. 
InterNet Control Message Protocol (ICMP) [12] handles error and control information between 
gateways and hosts. User Datagram Protocol (UDP) [131, a connectionless protocol, is for user 
process in layer 5 and above. However, unlike TCP, there is no guarantee that UDP datagrams 
ever reach their intended destination.

The physical and link layer protocols used in a computer network may vary depending 
on the form of the network. In most high-speed LANs, 10Mbps Ethernet or Token Ring physical 
layer, the IEEE 802 link layer protocol [14] is normally used. To form a Wide Area Network, 
commercial packet switching network or even ISDN may be used with various link layer 
protocol such as CCITT X.25 [15]. The interconnection of various physical and link layer 
protocols in various LAN / WAN to form a nation wide or even worldwide computer network 
is transparent to the users by using InterNet Protocol (IP) in TCP/IP-based WAN. The TCP/1 P- 
based WAN has currently emerged into worldwide computer network known as InterNet which, 
to the best of our knowledge, includes Singapore and Australia in the South East Asia region.

AMATEUR PACKET NETWORK AS AN ALTERNATIVE APPROACH

As mentioned in the previous section, the use of TCP/IP protocols allows us to 
interconnect various computer network with different data communication medium to form a
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WAN while keeping the whole process transparent to the end users. Given the tact of high 
overhead costs to use the current commercial data network in Indonesia, packet radio network 
technology seems to give an ample hope to build a low cost WAN in Indonesia while keeping 
a reasonable performance. In this section, typical packet radio equipments will be described.

As shown in Fig. 3, a typical packet 
radio station consists of a microcomputer 
(most likely a PC clone) attached to a 
VHF/UHF radio transceiver via a Terminal 
Node Controller (TNC). In more advanced 
packet radio station especially for gateway or 
high-speed trunk nodes, the layout of the 
station may be different to accommodate the 
need of high speed operations. The physical 
layer of the system consists of the radio 
transceiver and the modem within the TNC.

A TNC is typically a dedicated 8 bit microprocessor system with its own peripherals to 
perform AX.25 link layer protocol tasks. It is connected to the microcomputer via a serial port 
and to the radio transceiver via a modem, mostly Bell 202 AFSK modem [16] (high speed 
operations may have different modulation scheme). The AX.25 (Amateur X.25) protocol [17] 
is slightly different than that of the CCITT X.25 used in most commercial packet switching 
networks. The AX.25 protocol uses amateur radio callsign in the address field and sub-station 
ID to allow several stations using the same callsign. Furthermore, it has U1 (Unnumbered 
Information) frame for broadcast messages as well as to carry messages using high level 
protocols, such as TCP/IP, in more efficient manner.

The data transaction procedures used by the AX.25 protocol is similar to CCITT X.25 
protocol [17]. The information to be sent is sliced into packets and sent over the radio and, 
finally, assembled into the original information at the receiver node. Poll-Final bit as well as 
other link control procedures, such as Unnumbered Acknowledged (UA), Receiver Not Ready 
(RNR), Receiver Ready (RR), Disconnect (DISC), Disconnected Mode (DM) etc., are used to 
control the data flow [ 15][ 17]. Note that the data transaction procedures may be ignored when 
UI frame is used with TCP/IP data on top.

Using the ID bits in the header'of AX.25 protocol, one can identity the type of 
information carried-by the AX.25 frame. In this fashion, the TCP/IP protocol is carried on top 
of the AX.25 protocols. The microcomputer attached to the TNC decodes the TCP/IP protocols 
as well as performs the network tasks. The LAN interconnection over the radio can be easily 
done by attaching both LAN card, such as Ethernet or Token Ring, and the TNC with radio 
transceiver on the same microcomputer. Routing of the IP frame is performed by the software 
running on PC to decide which port to be sent.

microcompulRi

FIGURE 3. a typical set-up of packet radio 
station which consists of microcomputer, 
Terminal Node Controller (TNC) and radio 
transceiver.

ATTEMPTS TO BUILD HARDWARE AND SOFTWARE PROTOTYPES

In this section, we report our attempts at the Institute of Technology Bandung (ITB) in 
Indonesia to develop and to adopt various hardware and software prototypes for use in packet 
radio network. Several research groups have been involved in the development of the necessary 
equipments for packet radio network which include the group of Prof. Dr. Iskandar Alisyahbana
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(EE Dept ITB) especially on high speed packet radio prototypes as well as joint research with 
VITA (Volunteers In Technical Assistance) a Washington D C. based NGO to use the Packet 
Radio Satellite (PACSAT); the group of Dr. S. Nasseric and Dr. Adang Suwandi (EE Dept ITB) 
especially to develop high-performance low-speed packet radio prototypes as well as to study the 
possibilities in adopting such approach on the Indonesia's gco-siat ionary saicllhc PA LA PA; the 
group of Dr. Kusmayanto Kadiman (P1KSI-1TB) is working especially in TCP/1 P-based Campus 
Wide Network with possible interconnection over the radio; the group at IUC Microelectronics 
ITB especially in TCP/IP-based IC design center and the ITB-Amateur Radio Club (ARC) 
especially on hardware prototypes for low end users. In terms of the hardware, the prototypes 
may be classified into:

1. Prototypes of 1200 bps AFSK modems.
2. Prototypes of PC add-on TNC with AFSK modems.
3. Prototypes of 56Kbps high-speed packet radio systems.

serial
| •! If I _ Af •>.

FIGURE 4. the block diagram of a low cost 
and low performance packet radio station in 
which the AX.25 link layer protocol is written 
as a software on PC.

In terms of software, we are currently using and enhancing the existing public domain packet 
radio software which may be freely used in amateur radio and educational institutions.

To provide an end user with a 
reasonable hardware necessary to become a 
part of the packet radio network, a simple 
1200 bps AFSK modem is developed. This 
modem relies on the assumption that PC 
MS-DOS machines can be easily obtained 
and, thus, all the necessary AX.25 protocols 
are written in the form of software running 
on the PC to utilize the computing power of 
the PC as well as to reduce the hardware 
costs. Typical layout of the hardware 
prototype is shown in Fig. 4. The internal PC
timer is utilized as a reference to form and to decode the packet signal over the serial or the 
parallel port. The digital signal is then converted into audio signal by an AFSK modem 
connected to the serial or parallel ports which then can be fed into VHF or UHF transceivers. 
Three different AFSK modem designs are possible to use which include single chip modem T! 
TCM3105 [18] (adopted by the ITB-Amateur Radio Club), single chip modem AMD Am79I0 
[ 16] and a combination of XR2207-XR22 11 [19] (adopted by Dr. S. Nasserie's group). Typical 
cost to built such modem is in the range of USS20-S40. This approach has been successfully 
implemented and tested by our colleague Suryono Adisoemarta N5SNN to perform low cost (less 
than USS40) TCP/IP operation from his microcomputer over radio. The major problem in this 
approach, the PC’s .computing power is tied up to perform AX.25 link layer protocol tasks and, 
thus, difficult to perform high speed (faster than 2400 bps) TCP/IP operations.

For advanced packet radio applications such as TCP/IP operations, the PC computing 
power should be freed to perform high-level networking tasks. This can be done by leaving 
lower level protocol operations to a dedicated hardware. Prof. Iskandar Alisyahbana and Dr.
S.Nasserie group are adopting the High-Level Data link Controller chip (HDLC) Intel 8273 to 
help performing AX.25 link layer protocol function. Typical layout of the system is shown in 
Fig. 5, the Intel 8273 is imbedded into an add-on card on PC with an AFSK modem attached
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to it. Since the AX.25 protocol uses similar 
transaction procedures as the HDLC chip, 
this is simplify the making of hardware and 
software for AX.25 operation. Furthermore, 
TCP/IP operation becomes easier with more 
computing power on the PC may be dedicated 
to high-level networking tasks.

V
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FIGURE 5. A reasonable performance packet 
radio station with an add-on card on PC to 
perform AX.25 link layer function.

FIGURE 6. High performance packet tjie network grows to interlink various
radio station for inter-cty h.gh-speedhig|>speed LAN$ imo WAN_ k is mos[ ,ikely lhe

long-distance packet switching backbone nodes 
will experiencing a heavy traffic which might 
create network congestion. To accommodate the 

need for inter-city high-speed packet radio trunk, Prof. Iskandar Alisyahbana’s group is currently 
working on 56Kbps high-speed packet radio system on 900MHz and 1.2GHz. In Fig. 6 is shown 
the typical diagram of the system. It utilized special I/O card on PC to allow high-speed data 
transfer from the modem directly to the PC-memory (RAM) through DMA operations. An 
56Kbps MSK RF modem operate at 29MHz is adopted. A transverter from 29MHz to 900MHz 
or 1.2GHz is used to translate the frequency into the actual operating frequency.

EXPERIMENTS ON AX.25 AND TCP/BP-BASED PACKET RADIO NETWORK
In this section, we report on our experiment on packet radio network, an experiment 

which has been performed by the author using his amateur radio station, licensed in Waterloo, 
Canada. The equipment consists of a microcomputer connected to a Terminal Node Controller 
in KISS (Keep /r 57/np/f &wph/) mode for AX.25 and TCP/IP operations on 144MHz VHF band.

In the amateur radio, the major Metropolitan Area Network (MAN) frequencies are 
normally located in simplex band in 144MHz and 435MHz running at 1200-2400bps. intercity 
high-speed trunk are normally running at 4o00-9600bps and in some areas in the US and Canada 
are running at 56Kbps or higher. For intercontinental back bone, a slow 300- 1200bps HF packet 
radio links are usually used. However, more recently, as the Amateur Packet Radio Satellites 
(PACSAT) becomes available some long distance traffics are carried on-board the satellites.

In the case of the amateur packet radio network in Indonesia, most MAN are 
concentrated in 435MHz UHF band and in some areas in 144MHz VHF band. Most areas arc 
served by a network of Packet Radio Bulletin Board Systems (PBBS). 7 MHz and 14 MHz band 
are normally used as the national and the international backbone, respectively. Recently, a 
PACSAT gateway in Jakarta has been established to perform long distance message forwarding 
over die PACSAT. Unlike in most western nations, TCP/IP operations in Indonesia are still very 
sporadic in terms of the stations and operation time. Work is currently underway at ITB-ARC 
to link the TCP/IP operation on the radio to the existing LAN. We hope the establishment of 
LAN connection over the radio will give more incentives to operate such high performance 
TCP/IP protocols over the radio.

Experiments to deliver messages between North America and Indonesia via amateur
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packet radio network have been performed by the author in cooperation with several amateurs 
in Indonesia, especially Robby Soebiakto YB1BG in Jakarta. In Indonesia, the method to 
exchange long distance messages is still restricted to PBBS only messages. Along the way to 
reach Indonesia, we have exercised various methods to deliver the messages from Canada to 
Indonesia which include direct delivery to the nearest PBBS; piggy-backing over the InterNet 
and use TCP/IP network in amateur radio to reach the PBBScs in Australia and Hawaii from 
which messages are then carried over HF link to Indonesia. Store-and-forward method is used 
to deliver messages in PBBS network. In other words, messages are stored in a PBBS prior 
forward it to the next PBBS and the process continue until it reaches the destination. The PBBS 
program can perform as both User Agent (UA) and Mail Transfer Agent (MTA) at the same 
time. The author is currently in a regular fe-mail contact via PBBS network with Indonesia. The 
typical turn around time for exchanging messages between Indonesia and Canada is about 2-4 
days depending on the path and the condition of the network.

Other method to send long distance 
messages is via the Amateur Packet Radio 
Satellite (PACSAT). PACSATs are tiny 
satellites with polar orbit hovering at about 
900km above the earth. It is built and 
operated by the Amateur Satellite (AMSAT)
[20] . The on-board -microcomputer has about 
4 MB RAM disk for store-and-forward 
services. A PACSAT ground station may 
access PACSAT about four or five times a 
day with about 14 minutes access window. At 
9600bps with only 56 minutes access time per 
day can move nearly 5.7 million bytes of data
[21] . PACSAT broadcast protocol on top the 
AX.25 link layer protocol is used which 
enables PACSAT users to catch files being 
requested by other users so as to increase the 
satellite’s efficiency [21]. Figure 7. shows the 
path used by the author to send messages to Indonesia via PACSAT. WA0PTV in Western New 
York area and YB0QC in Jakarta act as PACSAT gateway nodes. To send the messages, 
YC1DAV (author's machine) connects and delivers messages directly to XVAOPTV via the 
existing AX.25 as well as using the network layer protocol. Subsequently, messages will be 
uploaded into satellite by WA0PTV and in less than 12 hours will be retrieved by YB0QC in 
Jakarta. The major problem faced by the PACSAT gateways is no standard to perform third 
party message deliveries and, thus, some processes have to be manually done by the operators.

Especially in North America, Europe, Australia and Japan, the TCP/IP-based network 
In amateur radio is quite active and known as AMPRNet under the ampr.org domain in InterNet. 
Experiments have been performed to operate a world-wide AMPRNet TCP/IP network with 
Internet access via a AMPRNet - InterNet gateway installed by the University of Waterloo 
Amateur Radio Club VE3UOW. Similar approach has been installed and operated by various 
university-based Amateur Radio Club as shown in Table I.

The network topology is shown in Fig. 8. at.ve3uow.ampr.org (also known as 
at.ve3uow.watstar.waterloo.edu in Internet) acts as the packet radio - Internet gateway.

v/AOPrv 
WESTERN NYCANADA JAKAR

FIGURE 7. the path used in experiments to 
exchange .messages via Packet Radio Satellite 
(PACSAT). WAOPTV in Western New York, 
U.S.A and YBOQC in Jakarta act as PACSAT 
gateway.
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ai.ve3uow.ampr.org is attached to a 10Mbps 
Token Ring LAN at University of Waterloo, 
from which one may reach wider networks, 
such as Internet, and to radio via its serial 
port connected to the local amateur packet 
radio network. This approach has been used 
as a test-bed to explore the possibility in 
interconnecting a low-speed network, such as 
packet radio network, with a high-speed 
network, such as Token Ring LAN as well as 
to enhance the software used by the gateways 
and the AMPRNet nodes. The AMPRNet 
Domain Name Server in InterNet has assisted 
other machines in InterNet to read?
AMPRNet hosts. This has enabled us in 
AMPRNet to communicate with Internet hosts 
utilizing our AMPRNet-InterNet gateway as 
our MX (mail exchanger) host. Furthermore, 
the existence of AMPRNet-InterNet gateways
allow AMPRNet hosts to reach distance AMPRNet hosts by piggy-backing its IP frames over 
Internet and, thus, long distance networking tasks may be done. TCP/IP protocols have proven 
to be robust and reliable in low-speed and congested packet radio network.

FIGURE 8. the network topology used in 
TCP/IP experiment in a world wide AMPRNet 
network with an Internet access.

Table 1. Lists of AMPRNet-InterNet gateway 
(as of 16 December 1991)

1
1 gateway location

at.ve3uow.ampr.org Waterloo, Canada

ve3ocr.ampr.org Ottawa. Canada
i

minnie.vk 1 xwt.ampr.org Canberra. Australia

vk3rum.ampr.org Melbourne. Australia

gw.af2j.ampr.org' Pennsylvania. US

gw.n3eua.ampr.org Colorado, US

wa4ong.ampr.org Virginia, US
j uhm.ampr.org Honolulu, Hawaii, US

hb9zz.ampr.org Switzerland

hamgate.wb5bbw.ampr.org Texas, US

ke9yq.ampr.org Chicago, Illinois, US
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k9iu.ampr.org Indiana, US

wb9uus.ampr.org Illinois, US

Having experience of different environments of both high-speed and low-speed TCP/1 P- 
based network; in terms of robustness, no significant differences is shown. Furthermore, in 
terms of hardware and software technology, although most packet radio equipments use late '80 
microelectronics, it is proven to be a reliable and workable solution to expose remote areas such 
as "Indonesia" into world wide computer information society.

SUMMARY

In this paper, we have reported the efforts to build the hardware and software prototypes 
to support the development of packet radio network in Indonesia as well as experiments to 
explore the possibility in expanding the capability of our current computer network without 
having to be dependent on any single data communication service. It has been experimentally 
proven that the packet radio technology is a reliable and workable solution to built a low cost 
TCP/IP-based wide area computer network to support the socio-economics as well as science- 
technology development in Indonesia.

The microelectronics technology used in the packet radio is not the state-of-the art 
technology such as FDDI and ISDN rather a late '80 technology and, thus, easier to adopt and 
replicate the hardware and software prototypes to provide a self-support in the development of 
TCP/IP-based WAN. Furthermore, unlike other capital intensive information technology such 
as ISDN, packet radio technology is more low-profile and decentralized in nature which relies 
heavily on the participatory actions of the member. This enables us to develop a low-cost 
TCP/IP-based WAN in Indonesia without having to depend entirely on the services provided by 
any commercial data network. Since the total cost to operate as well as to build packet radio 
network is much less than that of maintaining connections via commercial data network, we are 
convinced that this approach is favourable in support of the development of TCP/IP-based WAN 
in Indonesia. We wish to see Indonesia as part of the Internet in the next decades.
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ABSTRACT
A five years experience in building a wireless WAN in Indonesia will be 

described. Some of the basic ideas are actually coining from CIDA’s funded CoSy 
project to Indonesia in 1987-1988. Ways to strengthen the strategic elements, namely, 
man-power,.knowledge and hardware/software resources, is explained. An alternative 
physical layer using a low cost packet radio technology with possibilities to interconnect 
the high-speed LANs into a WAN is presented. This approach enables the Indonesian 
universities and government research institutions to reverse engineering and to build the 
TCP/IP WAN and packet radio technology which in turn supports us to build a self- 
sustainable and self-financing wireless WAN required to transfer of information, 
knowledge and science needed to sustain a bottom-up technological and social 
development in Indonesia.

INTRODUCTION
Although, CIDA’s funded CoSy project to assist the Indonesian scholars have been 

completed in 1988, the spirit to use computer medium to inseminate the development in 
Indonesia has been carried by several Indonesian CoSy participants (of which the author happens 
to be one of them) to implement a more practical system with the current situation in Indonesia.

In this paper, we report on our five years effort to build a wireless wide area computer 
network (WAN) infra-structure needed to sustain the current growth in Indonesia. Electronic 
conferences / mailing lists are used as a strategic medium to support the transfer of knowledge 
needed to built the required man-power for building the WAN. This development is partly 
motivated by the exposure of some of the Indonesian staff members to the CoSy at University 
of Guelph under CIDA funded project back in 1987.

Electronics conference, such as, CoSy at University of Guelph, has many advantages, 
such as:

1. It provides a medium for fast exchange of information among the users of the electronics 
conferences. This in turn enables a quick transfer of knowledge and technology to 
support bottom-up development.

2. The users can participate into on-gomg discussions at any time.

CoSy at University of Guelph (back in 1987) as an electronic conferencing system has two major 
disadvantages:

-141



1. It is very centralized. All participants have to logon to the system to participate in the 
electronic conferences.

2. It relies heavily on phone or public packet switching network (PSN).

Wide Area computer Network (WAN) is a crufcial infra-structure to support a solid flow 
of information as well as distribution of knowledge and science. The existence of wireless WAN 
in Indonesia, which in turn enables a solid flow of information, permits us to move forward 
from grass-root level by elevating the capabilities of our man-power to support a bottom-up 
sustainable technological and social development in Indonesia.

There are currently many WAN’s in,operation in Indonesia. Many commercial sites, such 
as, computer vendors, oil companies and some NGO’s, have their own WAN and connected to 
international network such as InterNet or PeaceNet. Dedicated and leased lines are normally 
used to establish these networks. It is ashamed that universities and government research 
institutions, from which the man-power required to sustain the development in Indonesia are 
prepared, have very little support from the government in establishing our own WAN knowingly 
that establishing a solid flow of information is crucial to prepare a knowledgable man-power to 
sustain the country’s continuing development. Aside from this un-supportive environment, 
several committed staff members from several universities and government research institutions 
manage to built our own wireless WAN using radio (low cost packet radio technology) as our 
primary physical link - with minimal support from the government and external resources.

Why wireless WAN? Wireless WAN can be established using less expensive equipments 
and very decentralized in nature. Thus, it can be initiated without having to rely on a single 
authority / company to provide the equipments / services. This situation is very favourable for 
the end-users as well as the supporting industries. Furthermore, in the long run, a wireless WAN 
leads to a lower overhead cost than leased dedicated lines. Moreover, the software (including 
the source code) and the hardware are readily available in public domain. This in turn enables 
us to reverse engineering the software and hardware which leads to a low-cost investment in 
building our own wireless WAN infra-structure without having to depend financially and 
technologically, on external sources (Purbo, 1992).

In this paper, we will report on our five years experience in building wireless WAN 
among the universities and government research institutions in Indonesia. Strategic elements in 
the development of wireless WAN will be discussed. The TCP/IP computer network architecture 
used will be briefly reviewed. Current connectivities of our universities and research institution 
will be shown. Furthermore, our current strategies to move forward will be briefly described. 
We hope this report will give a valuable input for other developing countries in building their 
own WAN infra-structure.

KEY ELEMENTS IN BUILDING WAN IN INDONESIAN
There are basically three strategic elements in building the computer network in 

Indonesia, namely:

1. Knowledgable & committed man-power.
2. Access and the development of knowledge in computer network.
3. Ability to build and assembled the required hardware / software.
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Among these elements, the existence of a group of knowledgable and committed people (man
power) is the most crucial component to assure the ability of the Indonesian people in building 
their own network without having to rely heavily on external resources. In this section, we will 
focus on our experience in building of the knowledgable and committed man-power (historical 
perspective).

Experience learned from CIDA’s funded CoSy project in 1987-1988 indicates that 
computer medium can be served as a useful medium in transferring technology as well as in 
motivating people to learn from others and, in turn, increase their self-motivation.

Five years, after the completion of CIDA’s funded CoSy project in Indonesia, an 
exposure to such rare opportunity in 1987 has prompted some of the Indonesian scholars aboard 
who were studying towards their graduate degree to start several Indonesian mailing lists using 
their computer account at schools. The first known Indonesian electronic mailing list is located 
at University of California Berkeley in the US with address < indonesians@janus.berkeley.edu > 
established around -1987-1988. It is now still in operation and is mainly used for general 
discussions. Subsequently, many Indonesian mailing lists including a newsgroup 
soc.culture.Indonesia in USENET have been established in InterNet some of which have 
attracted participants from various Canadian NGOs and institutions such as McGill Indonesia 
Project, EMDI and WUSC. Among these Indonesian electronic discussion groups, there are two 
major mailing lists established with purpose solely to support the technological and social 
development in Indonesia, namely:

1. PAU-Mikro-net <pau-mikro@ee.umanjtoba.ca>
(established in 1990 with total member of around 200)

2. the Indonesia Development Study < ids@suvm.bitnet >
(established in 1991 with total member of around 350)

The Indonesia Development Study (IDS) is currently dealing with various general issues 
in Indonesia’s development in a more global sense. The member of IDS are coming from many 
backgrounds with majority in social and economics sciences. Several people from international 
organizations including EMDI and McGill Indonesia Project join the IDS mailing list.

Different from IDS, PAU-Mikro-net is specifically working on a more narrow subject 
in building the computer network in Indonesia as well as various microelectronics and computer 
science aspects. Consequently, the majority of the members in PAU-Mikro-net have engineering 
background. Similar to IDS, several staff members from Western Universities, such as 
University of Wisconsin, and several international NGO’s, are also joining the PAU-Mikro-net. 
PAU-Mikro-net is more unique in nature as compared to other Indonesian mailing lists in 
InterNet. PAU-Mikro-net interchanges ideas as well as performing real tasks directly with 
participants in Indonesia, namely, at UI (Jakarta); ITB (Bandung); STT-Telkom (Bandung); 
LAPAN (Jakarta); INKOM-LIPI (Bandung); Ministry of Environment (Jakarta); Ministry of 
Foreign Affair (Jakarta) and BPPT (Jakarta), via computer network. The Paguyuban TCP/IP is 
currently active in discussing various issues regarding the development of computer network in 
Indonesia in PAU-Mikro-net. The international E-mail connection between Indonesia and the 
InterNet is currently provided by the Center for Computer Science at UI in Jakarta.

In terms of helping building the information infra-structure in Indonesia, the discussions
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in PAU-Mikro-net serve several purposes, such as:

1. Transfer of knowledge by means of consultations for any problems encountered in 
implementing the technology in Indonesia.

2. Feed-back and report of the current network Expansion in Indonesia.
3. Finding an alternative international routes and funding for Indonesia. This is mainly 

motivated by our expensive PSN.
4. Keeping the spirit of our colleagues in Indonesia in building the computer network. This 

is very crucial as nearly all of us are currently doing this as a volunteer apart from our 
daily jobs. Most of us agree to keep this voluntarily basis of our institution to reduce the 
bureaucracy (which usually slow the progress).

These purposes have been served very nicely at PAU-Mikro-Net mainly because most of the 
members abroad have access to InterNet which enable them to find the required information. 
Furthermore, prior to the implementation of certain methods / concepts precaution can be 
provided by monitoring newsgroup / other InterNet mailing lists. Thus, in concept, this is 
actually a transfer of technology process.

Within a five years experience, it has been proven that written medium (electronic or a 
more conventional paper medium) is essential to be able to transfer the knowledge needed to 
build the committed man-power. In 1987-1989, prior to the establishment of Indonesian 
electronic mailing lists in the InterNet, most of the attempts to transfer of knowledge and to 
increase self-motivation were done using written paper medium, such as, newspaper, magazine. 
In 1990-1991, as above mentioned, we started using electronic computer medium to perform 
these tasks as well as real tasks to help and to coordinate the building of computer network in 
Indonesia. This effort in turn leads to the establishment of an informal consortium of committed 
staff members of the Indonesian universities and government research institutions known as 
"Paguyuban TCP/IP". Paguyuban TCP/IP is an informal consortium of about 30-50 committed 
Indonesian staff members (both in Indonesia and abroad) with a single objective to build the 
computer network in Indonesia. The informal nature of this consortium enables us to surpass the 
bureaucracy commonly found in many Indonesian institutions / government offices and, thus, 
enables us to accelerate the building of the network.

Before we proceed with a more detail description of the current state of the wireless 
WAN in Indonesia. A brief review of the architecture of TCP/IP computer network and its 
attempts to adopt the technology in Indonesia will be presented in the next section.

THE ADOPTION OF TCP/IP WAN IN INDONESIA
In this section, a brief overview of the TCP/IP computer network and our attempts to 

adopt the technology will be reported. First, the overview of the TCP/IP WAN technology will 
be described. Subsequently, we will describe our attempts to adopt the technology and to transfer 
the technology to our local industries in Indonesia to sustain the current growth of the computer 
network.

A simple network architecture is used in the implementation of TCP/IP-based computer 
network (see Fig. 1). It consists of five protocol layers. These layers, in terms of its 
functionality (from the lowest to the highest level) are physical layer, link layer, network layer.
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Figure 1. TCP/IP based compute: 
network architecture.

transport layer "and application layer. There is no 
need for an end user to understand how these 
layers interacts to use the computer network.
InterNet Protocol (IP) (Postel, 1981) and 
Transport Control Protocol (TCP) (Postel, 1981) 
are used in network and transport layer, 
respectively. This leads to the term TCP/1P- 
network in referring to this architecture.

The physical and link layer protocols used 
in a computer network may vary depending on 
the form of the network. In most high-speed 
Local Area Network (LAN)s, 10Mbps Ethernet 
or Token Ring physical layer, the IEEE 802 link 
layer protocol (Stallings, 1987) is normally used.
To form a Wide Area Network, commercial 
Packet Switching Network (PSN) or even ISDN 
may be used with various link layer protocol such 
as CCITT X.25 (CCITT). The interconnection of 
various physical and link layer protocols in 
various LAN / WAN to form a nation wide or 
even worldwide computer network is transparent
to the users by using InterNet Protocol (IP) in TCP/IP-based WAN. The TCP/IP-based WAN 
has currently emerged into the largest worldwide computer network known as InterNet.

We use mostly PC-based TCP/IP routers and switches to minimize the overhead costs. 
TCP/IP protocol is implemented in KA9Q Network Operating System (NOS) originally develop 
in the amateur radio (Karn, 1985), (Karn, 1988). NOS is running on PC with both source and 
executable code available in public domain for non-commercial purposes. We have managed to 
reverse engineering the NOS software for our purposes. The use of TCP/IP protocol enables us 
to merge various high-speed LANs into WAN over radio as well as leased line. We retain the 
current policy in distributing NOS software that is "public domain" provided with the source 
code and manual. This is a very important contribution to sustain the growth of the computer 
network.

Packet radio as physical layer is of interest especially due to its nature which allows more 
flexibility for the end user to build their network without having to depend on external sources 
as well as to reduce the overhead costs. Let us now review some of the alternative configurations 
of packet radio technology. These configurations are currently being pursued into mass 
production lines to support further expansion of our wireless WAN in Indonesia. Aside 
from the radio and the microcomputer, the typical configuration of packet radio station can be 
classified into:

1. 1200 bps AFSK modems connected directly to PC’s serial port.
2. PC add-on Terminal Node Controller (TNC) with AESK modems.
3. High-speed 56 Kbps packet radio systems.
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In the first configuration, a 1200 bps AFSK modem is connected directly to PC’s serial 
port. This configuration is primarily intended to provide an end user with a lowest possible cost 
hardware necessary to become a part of the packet radio network. Typical cost to built such 
AFSK modem is in the range of USS20-S40. We are currently working very closely with several 
NGO’s in transferring the knowledge in building this lowest cost solution to the small industries 
in Indonesia. We hope to see the first shipment of the generation of low cost modem in 1994.

For advanced packet radio applications, e.g., dedicated TCP/IP operations, the PC 
computing power should be freed to perform higher-level networking tasks. This can be done 
in the second option by leaving lower level protocol operations to a dedicated hardware. This 
configuration is process to be produced in mass production in Indonesia by Prof. Iskandar 
Aiisyahbana group from ITS.

As the network grows to interlink various high-speed LANs into WAN, it is most likely 
that the long-distance packet switching backbone nodes will experiencing a heavy traffic which 
might create network congestion. Work is currently underway to investigate the use of a high
speed PC add-on card connected to a 56 Kbps packet radio high-speed modem for high-speed 
packet radio backbone. It is interesting to note that the commercial packet switching network 
(PSN; in Indonesia operates at top speed of only 9600 bps.

Please note that the packet radio technology is especially used to link regional and long 
distance networks. Within a building or campus complex, a high-speed LAN would be a better 
investment. Furthermore, TCP/IP protocol allows us to integrate these two different technologies 
(LAN and packet radio technology) into a single WAN which transparent to end-users. Since 
most of the alternative configurations are currently being produced in Indonesia, the expansion 
of the wireless WAN can be done at low cost without having to depend on external sources.

IMPLEMENTATION OF WIRELESS WAN IN INDONESIA
In this section, the actual implementation of packet radio technology in our WAN will 

be presented. The wireless WAN is currently in operation (and keep expanding) to connect:

1. University of Indonesia (UI) in Jakarta.
2. Institute of Technology Bandung (1TB) in Bandung.
3. National Aerospace Institute (LAPAN) in Jakarta and Bogor.
4. Agency for the Assessment and Application of Technology (BPPT) in Jakarta.
5. School of the Telecommunication Agency (STT-Telkom) in Bandung.
6. The Indonesian Science Institute (P3INKOM-LIPI) in Bandung.
7. The Ministry of Environment in Jakarta.
S. The Ministry of Foreign Affair in Jakarta.

Several other institutions (such as University of Gadjah Mada in Jogyakarta, University of 
Parahiyangan in Bandung, University of Satya Watjana in Salatiga, University of Brawidjaja in 
Malang) are currently preparing their man-power and equipments to join the network. All of 
these activities are initiated by the committed staff members of each institution without any direct 
intervention from the top government policy-makers. It is to say that the nature of the 
development is bottom-up approach.

Since TCP/IP protocol is used in the network, the nature of our network is fairly similar
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io InterNet. The discussions in PAU-Mikro-net is forwarded using E-mail (SMTP) (Postel, 1982) 
and news (NNTP) (Kantor, 1986) to various hosts in Jakarta. Bandung and Bogor. Indonesia has 
iusi recently becoming part of InterNet with top domain ".id".

Fhgure 2 shows a simplified topology of m-w,
our current packet radio network in Indonesia. 
VHP and UHF links are used to interconnect the 
high-speed LAN at ITB, UI, BPPT, LA PAN, 
STT-felkom and P3INK0M-LIPI. The 
operational speed used in the VHP and UHF 
links is currently 1200 bps and 9600 bps. 
However, works are currently underway to 
increase the regional packet radio speed to 56 
Kbps. The wireless WAN is currently coexist 
with some of the (expensive) UUCP links used 
mainly as back-up links. Furthermore, it appears 
most of the institutions are more favourable 
towards the wireless technology which would be 
a low-cost investment in the long run. in Figure 
2, it is shown some of our international links
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Figure 2. A simplified topology 
of our current TCP/IP packet 
radio network in Indonesia as 
of May 1993.

currently in operation. These links are primarily using our commercial packet switching network
(PSN).

1. TCP/IP link to University of Aachen in Germany.
2. UUCP link to UUNET in the US.

Through these two international links, we are currently able to communicate to our international 
counter part. Unfortunately, the Indonesian PSN is known to be one of the expensive PSN in 
the world. Work is currently performed to use alternative routes to get a lower cost international 
connection. In the next section, attempts to use VITASAT to connect our packet radio network 
in Indonesia to international InterNet network work will be described in more detail.

LOW EARTH ORBIT VITASAT SATELLITE
At the time this manuscript is written, an experiment to interchange messages between 

Norm America (InterNet) and Indonesia via VITASAT (Volunteers In Technical Assistance 
SATeline) has been successfully underway for several months. VITASAT is a polar Low Earth 
Orbit (LEO) satellite with apogee around 900 km above the Earth especially design for carrying 
digital information using packet radio technology (Davidoff, 1990). VHF 139 MHz band and 
UHF 440 MHz band are used for up-link and down-link frequencies which enables a simple 
satellite ground station to access this satellite.

A simplified topology of our experiment to exchange messages between Indonesia and 
InterNet via VITASAT is shown in Fig. 3. We currently have two VITASAT ground stations 
in. operation in Indonesia, namely, 1TBJKT in Jakarta and ITBBDG in Bandung. Messages from 
ITBJKTor ITBBDG will be carried by VITASAT to the US. A VITANET station in the US will 
then download the message and delivered to UUNET in the US East coast to deliver to the
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* !' .A/111! *'i I t• • \intended InterNet destinations. At least three 
additional VITASAT ground stations in Indonesia 
(one in Jakarta and two others in east Indonesia) 
will be installed by the end of 1993. Prof.
Iskandar Alisyahbana group at Electrical 
Engineering Department ITB is currently working 
to built low cost VITASAT ground station for 
used in Indonesia. To give a ball-park figure of 
VITASAT ground station, excluding the PC, a 
VITASAT ground station can be obtained at 
around S1000-S2000. The equipments is very 
easy to find in the market and to install as it is 
originally based on. Microsat / PACSAT design 
from the amateur radio (Davidoff, 1990).

This approach has significant advantages in terms of overhead cost as compared to the 
previous approach using commercial PSN for international connection. Furthermore, it allows 
remote areas in many part of Indonesia (or the world if you wish) to communicate with the more 
"civilized" world and exchanging information to assist the development in the remote regions. 
This can be done without having to rely on any commercial services which is a favourable 
approach for the end-user to sustain and to expand network at the lowest possible costs. 
Cooperation and coordination between Prof. Iskandar Alisyahbana’s group and our packet radio 
network is currently underway to integrate the existing packet radio network of "Paguyuban 
TCP/IP" into VITA NET to communicate to InterNet.

STRATEGIES TO MOVE FORWARD
In the previous sections, we have reported the history and the "state-of-the art" of our 

wireless computer network in Indonesia. In this section, we will briefly described our strategies 
in sustaining the growth of the computer network in Indonesia. We are currently focusing our 
work on three aspects, i.e.:

1. Strategies in building our man-power.
2. Strategies in mastering the knowledge in computer network.
3. Strategies in developing the required small industries to support the required hardware.

To perform these strategies, we are not relying on any authorities in the government of 
Indonesia to execute our projects. All of these projects are performed by committed man-power 
in Paguyuban TCP/IP using a bottom-up approach. However, with the current political situation 
in Indonesia, as most of the ministers have engineering background, our tasks would be much 
easier.

Building the required man-power is our major effort. It is currently done mainly through 
informal meetings, discussions, mailing lists as well as through articles in the mass media in 
Indonesia. In a more formal stage, the staff members at ITB (in Bandung) and UI (in Jakarta) 
are currently employing several students to work in building / learning the computer network 
as part of their final-projects. Most of the members of Paguyuban TCP/IP is currently doing free
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Figure 3. A simplified topology 
of the communication experiment 
between Indonesia and InterNet 
via VITASAT as of March 1993.
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consultation jobs to help others who want to initiate their institutions to integrate into our packet 
radio network. All of these efforts are trying to increase the awareness and self-motivation in 
building the computer network.

Several members of the Paguyuban TCP/IP is currently learning in-depth on various 
practical methods in TCP/IP computer network. The references for these works are mainly from 
the freely available Request For Comments (RFC) documents available via FTP from various 
sites in InterNet. A book on TCP/IP network is currently being written in Indonesian language. 
In addition, at least, 3 members are currently active in programming the TCP/IP software on 
PC. All of these activities are performed in attempts to master the TCP/IP technology to be able 
to develop our own technology.

Our last point, the development of the small industries to produce the required hardware 
to support the development of packet radio WAN. It is currently in a very early stage of 
development. Most of the works are currently concentrated in creating a network between 
Paguyuban TCP/IP and various NGO's, Development Studies group in several universities (such 
as ITB and University Satya Watjana) to discuss the best way in approaching the small industries 
in Indonesia. Several contact persons have been found within NGO’s and Development Studies 
Group in Indonesia who are willing to help us in approaching the small industries.

We are going to concentrate our effort to rely on the small industries as our primary base 
to support the deveJopment of computer network in Indonesia. We believe through the small 
industries, it would be easier for us to reach the lower income family and to increase their 
knowledge as well as their earning. We hope, this approach will in turn benefit not only the 
small industries but also the whole nation.

SUMMARY
In this paper, an experience in building a self-sustainable computer network in Indonesia 

using a low-cost packet radio technology has been presented. Although packet radio technology 
is not the state-of-the art technology, it has been proven to serve quite nicely in enabling us in 
Indonesia to build and to reverse engineering packet radio technology which leads to a low cost 
wireless wide area network. This in turn enables us to build a self-sustainable and self-financing 
wireless wide area computer network to support a solid transfer of information, knowledge and 
science needed to have a bottom-up technological development in Indonesia without having to 
rely on external sources.

Three different alternatives for packet radio configuration have been described. Mass 
production of the packet radio technology is being done in Indonesia as a result of our reverse 
engineering process'. Thus, packet radio technology will accommodate a wide range of budget 
and requirements. The use of TCP/IP protocol in packet radio technology enables us to 
interconnect our high-speed LANs into a single WAN. Research studies are currently underway 
to increase the speed of our regional packet radio network to 56Kbps and also to use alternative 
international link via VITASAT for a low-cost connection to InterNet.

The establishment of a group of knowledgable and committed people is the crucial 
element to be able to perform such task in building the computer network in Indonesia. 
Electronic computer conferencing system has proven to be an essential medium to support the 
transfer of knowledge needed to increase self-motivation and the knowledge of the required man
power.

-149-



Exposure to the tele-conferencing in CIDA’s funded CoSy project has shown its benefit 
few years after the exposure. It is shown that the experience learned from CIDA’s funded CoSy 
project has lead us to use electronic mailing lists and discussion groups to perform transfer of 
technology to Indonesia. This in turn enables us to built and to sustain our own computer 
network in Indonesia with minimal support from external sources. Finally, thank you Canada 
to expose us to this exiting new information technology which enable us in Indonesia to help 
building our country.
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INDONESIA DATA 
COMMUNICATION SERVICE
SJKD
SJKD is a "package" of services which provide 
you Data Communication.
By using SJKD, you can touch your terminal in 
your office every where; from one point-to- 
another locally, regionally or overseas.

Since September 14, 1990, PT. Telekomunikasi 
Indonesia ( TELKOM/PERUMTEL) has given 
LINTASARTA the authorization to manage all 
data communication services on behalf of 
TELKOM.
Now we will serve you with any kind of data 
communication service; solve your problems 
and give the most suitable solution to fulfill your 
requirement - that is what we called "one stop 
shopping”.

LEASED LINE (VL)
S SIRKIT LANQQANAN (SL)

I
Features :
• Point-to-Roint
• Physically Connected
• Speed Recommendation :

* Local Connection : up to 2400 BPS
* Intercity Connection : up to 1200 BPS

• Analogue Signal Data Transmission.
• Local Line and Modems Required

DIGITAL DATA NETWORK (DDN) 
SAMBUNGAN DATA LANGSUNG (SDL)

Features :
• Dedicated Point-to-Point Connection
• Protocol Transparent
e Speed Recommendation : up to 64 KBPS
• Digital Transmission
• Using existing Telephone Line/Number

PACKET SWITCHED DATA NETWORK 
SAMBUNGAN KOMONIKASIDATAPAKET 
(SKDP)

Features :
• Dial-up Service :

* Asynchronous, 300 and 1200 BPS
• Dedicated Service: Direct Connection to PSDN

* Protocol Support : X.25, X.28, BSC, SDLC
* Speed : 300, 1200, 4800 BPS

• Economical for Intercity Connections
• High Compatible and Many Facilities Available
• World Wide

WHAT WE HAVE IN SJKD

BRANCH OFFICE

Available in :
Jakarta
Surabaya
Bandung
Semarang
Yogyakarta
Denpasar
Medan
Palembang
Batam
Ujung Pandang 
and will be 
expanded 
in 8 cities

e e e e



PTAPUKANUSA UNTASARTA

SAMBUNGAN KOMUNIKASI DATA PAKET (SKDP)

SKDP is a public data communication network using Packet Public 
Switching technology which is able to arrange data transmitting and 
receiving in and out to the computer/terminal with both domestic or 
international connections.

SKDP Services :

1. Dial up Services :
connects a customer computer/terminal to SKDP-Switching through 
PSTN (Public Switched Telephone Network) with 300 and 1200 bps 
data speed asynchronous.

2. Dedicated Services :
connects a customer computor/terminal to SKDP-Switching directly 
with 300, 1200, 2400, 4800 bps data speed both asynchronous or 
synchronous (x.20, x.25, SDLC)

3. Applicable Application :

*=> Database Access :
monitor or put an update information about exchange rate, tourism, 
economical situation, technology and other information available in 
more then 3600 data banks around the world.

cp Electronic Mail :
sends and receives messages through electronic mail box 

^ File Transfer :
sends bulk data from customer's head office to the branch in 
Indonesia or abroad

^ Time Sharing Computer :
Customer can process material from a remote terminal to the 
computer host which connected to SKDP directly.

^ Other Application

SKDP 1 02/18/93



PT APLIKANUSA LINTASARTA

3. Available Cities

1. Jakarta
2. Semarang
3. Surabaya
4. Ujung Pandang
5. Palembang

6. Bandung
7. Yogyakarta
8. Denpasar
9. Medan

10. Balam

4. Tariff

Curr. SKDP-D SKDP-L
Modem 50,000

Installation Charge
Local Lino SL Rp. - see SL

SDL Rp. . - see SDL
Local Lino SL (/pair) Rp. see SL
SDL SDL Rp. see SDL

Fixed Monthly Charge

NUI Rp. 10,000
Port 300 Rp. 50,000 125.000

1200 Rp. 50,000 250,000
2400 Rp. - 250,000
4800 Rp. - 475,000

Traffic Charge

Domestic
Duration Rp. 50 50
Volume Rp. 5 5
International
Duration uss 0.250 0.250
Volume us$ 0.015 0.015

4. For further Information, please contact :

PT APLIKANUSA LINTASARTA 
Marketing Department 
ATD PLAZA 12 lh fl.
JL. MH. Thamrin kav.3 
Jakarta
Telp. 6018178,6018188 ext 20,31,37,38
Fax. 6017883

SKDP 2 02/18/93
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SKDP DIAL CODES
LOCATION TELEPHON DIAL ACCESS NO. SPEED FAX TELEX

JAKARTA GB'1 370192 3000414,370195 1200 3674/0 446629
370200,3005445 1200
3005476,3005477 300

JAKARTA SM-1 5720054 5711331
JAKARTA KBY 7205061

7205062
SURABAYA 270270 20207,25193 1200 334030 36555

331145 21164, 21542 1200
334410 1200

21401,334490 300
BANDUNG 52607 447441, 447442 1200 435176

434150
435854

447443,444252 1200

MEDAN 321277 512977,513977 1200 510200 52108
514977, 516977 1200
510977, 51 1977 300

UJUNG PANDANG 319305 315544, 315517 1200 310360 71918
319305 1200

BATAM 458730
458363

438635 1200 450730 58918

DENPASAR 26024 32630,32623 1200 35108
32277 32631 1200 35916

32634,32635 300
SEMARANG 516000 20000,26009 1200 511222 22918

25142 25020 1200 22100
YOGYAKARTA 87768 80132,00236 1200 25013

00176 1200
PALEMBANG 538714 310100, 310200 1200 27197
BALIKPAPAN 21079

31600

AREA CODE:
JAKARTA : 021
BANDUNG : 022
MEDAN : 061
SURABAYA :031
U.PANDANG .0411

BATAM : 0778
DENPASAR : 0361
SEMARANG : 024
YOGYAKARTA : 0274
PALEMBANG : 0711
BALIKPAPAN : 0542
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Dial Codes For Gateway Destinations

DMC DESTINATION CARRIER TRANSIT NETWORK

0:0:: GREECE HELP AC SINGAPORE-TELEPAC
0:33 GREECE RELLA5PAC S 01G ARC RE - TELE? AC
o:cmi NETHFRJ ANDS DATANET1 usA-rrr
o:o6: BELGIUM DCS SINGAPORE-TELE? AC
0:069 BELGIUM US A-ITT
0:080 FRANCE TRANS P AC SING/XPCRE-m
o:08i FRANCE NT1 USA-ITT
o:os3 FRANCE EURONET USA-ITT
0:089 FRANCE TRANS P AC USA-ITT
09330 FRANCE TRANSPAC (DU) USA-ITT
02141 SPAIN CTNE USA-ITT
0:145 SPAIN IBERPAC USA-ITT
02222 ITALY TTAPAC SINGAPORE-TEI
02222 ITALY IT/\LCABLE SINGAPOPE-TELEPAC
02234 SWITZERLAND TELE?AC USA-ITT
0:285 SWITZERLAND PRIVATE NETW USA-ITT
02301 CHEKOSIOVAIOA EUROTEL SINGAPORE-TELEPAC
033 AUSTRIA, PTI DATEX-P USA-ITT
02329 AUSTRIA, RADIO RADAUS-DATA USA-ITT
0341 UNITED KINGDOM IPSS UNTIED ITNG DOM
034: UNITED KINGDOM PSS UNITED KINGDOM
02350 UNITED KINGDOM MERCURY IDS UNITED 1 TNG DOM
0351 UNITED KINGDOM MERCURY EDS UNITED IONGDOM
038: DENMARK DATAPAK SINGAPORE-TELEPAC
0383 DENMARK NATL NETWORK SINGAPOPE-TELEPAC
02402 SWEDEN DATAP.AK USA-ITT
02403 SWEDEN DATAPAK USA-ITT
02407 SWEDEN DATAPAK USA-ITT
0:4:: NORWAY NORPAC USA-ITT
02 442 FINI AND DATAPAK USA-ITT
02 443 FINI AND DIGIT AK USA-ITT
02622 WEST GERMANY DATEX-P SINGAPORE-TELEPAC
02623 WEST GERMANY EURONET SINGAPORE-TELEPAC
0:624 WEST GERMAN!' DATEX-P SING/XPORE-TELEPAC
04408 WEST GERMAN!' VENUS-P SINGAPORE-TELEPAC
02704 LUXEMBURG LUXPAC SINGAPORE-TELEPAC
030:0 CAN/0DA DATAPAC USA-ITT
0303 CANADA GI OBEDATE-P USA-ITT
030:3 CANADA D4FOSWTTCH USA-ITTOM
030:6 CANADA FASPAC USA-ITT
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03101 USA WUCOM GWY-NN77 11*16
03103 USA ITT USA-WUCOM
03104 USA usA-rn
03105 USA TYMNET usA-rrr
03)07 USA UDTS-l _ usA-rrr
03110 USA TELENET I usA-rrr
03114 USA WUCOM SINGAPORE-TELE? AC
03119 USA TRT S DIG AFORE-TELE? AC
03115 USA UM1NET USA-ITT
031:6 USA ADP USA-ITT

0 1 
>
 

t J USA TELENETU SINGAPORE-TELEPAC
05132 USA COMPUSERVE SINGAPORE-TELEPAC
03134 USA AT&T USA-ITT
03136 USA GE1SCO USA-ITT
03137 USA INFONET SINGAPORE-TELEPAC
63140 USA SNET USA-ITT
03141 USA BELL ATLANTIC USA-ITT
03142 USA BELLSOUTH USA-ITT
03143 USA AMERITE CH USA-ITT
03144 USA NYNFX USA-ITT
03145 USA PASIPIC BELL USA-ITT
03146 USA SOUTHWEST BELL US A-ITT
03147 USA US WEST USA-ITT
03149 USA WANGPAC SDIGAPORE-TELEPAC
03150 USA GI OBE4ET SING/\PORE-TELEPAC
0315: HAWAII EDPN SINGAPORE-TELEPAC
03740 TRINIDAD-*-TOBAGO SINGAPORE-TELEPAC
04201 SAUDI ARABIA AL WASEET SINGAPORE-TELEPAC
04042 INDIA GPSS SINGAPORE-TELEPAC
CM 241 U.AF. ET1SALAT SINGAPORE-TELEPAC
04243 U.AF. SINGAPORE-TELEPAC
04400 JAPAN GVJ SINGAPORE-TELEPAC
04401 JAPAN DDX-P SINGAPORE-TELEPAC
04402 JAPAN C+C VAN SINGAPORE-TELEPAC
04403 JAPAN JENSNET-P SINGAPORE-TELEPAC
04404 JAPAN JAI5-NET SINGAPORE-TELEPAC
04406 JAPAN N1S SINGAPORE-TELEPAC
0440$ JAPAN VENUS-P SINGAPORE-TELEPAC
04410 JAPAN NICINET SINGAPORE-TELEPAC
04411 JAPAN K-NET SINGAPORE-TELEPAC
04413 JAPAN UNITED-NET SINGAPORE-TELEPAC
04415 JAPAN FENICS SINGAPORE-TELEPAC
04416 JAPAN NINET SINGAPORE-TELEPAC
04412 JAPAN ITS-NET SINGAPORE-TELEPAC
04418 JAPAN TG-VAN SINGAPORE-TELEPAC
04501 KORDA DACOM-NET usA-m
04500 KORDA NENET-P SINGAPORE-TELEPAC
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04542 HONG KONG IDAS USA-ITT
04545 HONG KONG DATAPAC US A-ITT
04602 CHINA(RRC) CNPAC USA-WU WORLD COM
04822 TAIWAN PACNET-I USA-ITT
04873 TAIWAN PACNET-H USA-ITT
04872 TAIWAN UDAS__ . USA-ITT
0502] MALAYSIA 1MAYPAC , SINGAPORE-TELEPAC
05052 AUSTRALIA AUSH^AC usA-rrr
05053 AUSTRALIA MIDAS USA-ITT
05057 AUSTRALIA PRIVATE NET USA-ITT
05151 PHILIPPINES CAP WIRE SINGAPORE-TELEPAC
05152 PHILIPPINES PIELCOM SINGAPORE-TELEPAC
05156 PHILIPPINES FTPLEASTNET SINGAPORE-TELEPAC
05201 THAILAND THAIP.AK SINGAPORE-TELEPAC
05252 SINGAPORE......... TELEPAC......... GWY-NNFF-1180........
05252 SINGAPORE ISDN
052S: BRUNEI DARUSSALAM DATA PLUS SINGAPORE-TELEPAC
05301 Nt: A ZEALAND PACNET USA-ITT
06020 EGYPT EGYPNET SINGAPORE-TELEPAC
o:::: ARG cNTTN A ARP AC USA-ITT
o::4o BRAZIL INTERDATA USA-ITT
02303 CHILE CHEEP AC SINGAPORE-TELEPAC
02322 COLOMBIA COLDAPAQ SINGAPORE-TELEPAC
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UNTASARTA Marketing Dept.

□ VSAT-LINTASARTA_________________________

VSAT-LINTASARTA is part of Data Communication Service provided by 
UNTASARTA.

Concept

VSAT-LINTASARTA has a star topology, in which all VSAT-LINTASARTA 
terminals (or PES - Personal Earth Station) communicate through the Earth 
Center Station called Hub Station.
This topology is used because of the following :

1. VSAT-LINTASARTA terminals has a low transmission and reception 
power (because of a small antenna), so that communication can not be 
built up between each VSAT-LINTASARTA terminals directly.
The Hub station has a high transmission and reception power to 
compensate the problem above.

2. Hub station as a Network Management System (NMS) controlling the 
whole network has a function as a Data Center which handle data traffic 
between VSAT-LINTASARTA terminals.

Terminology

A "SINGLE HOP" is a transmission of data from one to another location 
using one (1) trip ("hop") through a satellite, (figure 1).

A "DOUBLE HOP" uses two (2) trips ("hops") via satellite, (figure 2).

System Overview

VSAT-LINTASARTA is a two-way data communication between cutomer 
data center connected to hub and customer remote equipment connected 
to PES. All traffic is carried digitaly between the hub and PES via PALAPA 
B2R satellite on C-Band frequency (5,925 - 6,425 GHz uplink and 3.7 - 4,2 
GHz downlink).

It can carry synchronous or asynchronous data traffic.

Ver 1.1-270592
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L/NTASARTA Marketing Dept.
Common data interlaces are supported directly, including the physically 
electrical and logical layers of many standard interface protocols.

This system provides direct transmission path between all remote sites 
and common hub facility.

Advanced network control processing at the hub support many important 
features, such as virtual multipoint connections between each hub data 
port and widely dispersed RES data ports for various protocols.

This network carries data traffic for on-line data processing systems.

In general, this means that the network can connect directly between 
various FEPs and/or hosts (using digital data network / SDL to the Hub) 
and remote cluster-controllers / terminals / minicomputers / server / other 
communcition devices at remote sites equipped with a RES.

The satellite access uses high-speed (512 Kbps) TDM (Time Division 
Multiplexed) channel from hub to the PESs (which called outroute : hub - 
satellite - RES) and lower rate (128 Kpbs) Frequency Division Multiplexed - 
Time Division Multiple Access FDM-TDMA channels from PESs to the Hub 
station (which called Inroute : PES-satellite-hub).

The number of inroute associated with each outroute can vary, depending 
oh expected traffic load and response time requirement.

Each RES monitors one outroute for packet whose addresses match its 
data. Similarly, each RES is internally assigned to one inroute on a specific 
transmit carrier frequency and is assigned transmit time slots, and in some 
cases, other inroute dynamically based on capacity requests.

The modulation technique of inroute and outroute is BPSK (Bi Phase Shift 
Key/ngj.
The TDM outroute transmission is a 512 Kbps statistically packet 
multiplexed continuous bit stream, consists of concatenated variable 
length packets.
The 128 Kbps inroute carriers are shared among a set of PESs using 
TDMA techniques. The carrier capacity is shared by ports associated with 
the set of PESs assigned to that carrier by using an integrated demand 
assignment algorithm that supports capacity assignment on the basis of 
random access (Slotted Aloha), Transaction Reservations, and Stream 
(fixed capacity) assignments.

1. Slotted Aloha
n Suited for applications with sporadic traffic per site, 
n Sized to meet peak hour traffic, 
n Unconditionally stable under overload.
This technique is useful for bursty traffic that has small uniform message 
sizes (interactive applications)

1
Ver 1.1-270592
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UNTASARTA Marketing Dept.

Ver 1.

2. Transaction Reservation
Ideal for applications with long or widely varying messages sizes.
This technique is suited for transactions that are often too long for 
efficient use of Slotted Aloha access.

3. Stream
Is suited for a user with a steady flow of data traffic (batch processing 
purpose).

-270592
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LI NT AS ART A Marketing Dept.

■ FEATURES

VSAT-LINTASARTA space link access : 
n Single or double hop configuration 
n Full Duplex space segment
o Non high-layer protocol access : Optimized Data Unk Control 

(ODLC) which has 2 layers
n ODLC rate : Outroute 512 Kbps, Inroute 128 Kbps 
n Flexible transmission bandwidth allocation 

VSAT-LINTASARTA user traffic capabilities :
° Point to point or point to multipoint communications 
o Digital Data backhaul from Hub to customer data center. 
n User line speed : 4800 - 19200 bps 
° Protocol-spoofing supported :

">025 
"SDLC 
" BSC-3270 
"X.28
"Synchronous, Asynchronous
* etc.

VSAT-LINTASARTA network management system :
° Centralized system configuration and network control 
h Health and Status Monitoring from hub station

The advantage of VSAT-LINTASARTA network are as follows :
o Reduced space delay by protocol-spoofing at remote/hub port 
n Cost Independent of geographical distance 
n Economical 
° High security
o Fault tolerance through component redundancy 
° High reliability :

•BER 10"7

* Availability 99.5 %
"MTBF 26,000 hours 

VSAT-LINTASARTA hardwares : 
n Remote dish diameter: 1.8 m 
n Number of remote ports : 2 (default) - 24 ports 
n Non-penetrating or Universal tripod mounting 
a Port interface : RS-232, RS-449, V.35

■
Ver 1.1-270592 VSAT-UNTASABTA 6
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LINTASARTA Marketing Dept.

■ APPLICATIONS AND SERVICES

Services :

Interactive and batch applications
Applications : 

n POS 
n OLTP
n Remote Processing 
a Inquiry Response 
a Transfer File 
n Credit verifications 
o etc.

Data Communication Supports : 
n SDLC 
a X.25 
a BSC
a Synchronous bit transparent 
° Asynchronous bit transparent 
a HDLC/SDLC pass-through

Interface : 
a RS-232-C 
n V.35 (at the hub port)

1
Ver 1.1-270592
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UWTASAATA Marketing Dept.

■ CUSTOMER PREPARATIONS

Customer should prepare the following :

1. Requirements :

n Number of locations (include : adresses, phone, etc.)
° Data Speed 
n Protocol 
c Interface 
n Messages size 
n Peak load 
n Response time 
o Computer/machine types 
n Applications that will be used

2. Site preparations :

n Antenna base (civil work), if the antenna Is placed on the ground. 
n Sites authority permission for installation and IFL cable routing from 

outdoor unit to indoor unit. 
n On site PES equipment inventory

3. Technical preparations :

n Electric Power for RF & DIU/EDIU : 220 Vac (separate from other 
utilization)

° Grounding 
n Lighting Protection 
a RS-232-C

4. Appoint personnel/staff for installation

5. Application testing

6. Provide insurance for the PES during forwarding

Ver 1.1-270592
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UNTASARTA Marketing Dept.

E UNTASARTA RESPONSIBILITY

1. Site survey.

2. Antenna installation

3. DTE and DILI connection

4. Data Communication testing

5. End-to-end link testing

Ver 1.1-270592
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UNTASARTA Marketing Dept.

■ HOW TO CALCULATE TARIFF

VSAT-LINTASARTA (arid calculation is based on customer network topology. The 
following arc sample calculation on to different network configurations :

1. SINGLE HOP Configuration (see figure 1) :

□ Asumption :
- Communication protocol
- User baud rate
- Number of Hub port
- Number of VSAT terminals
- Number of additional remote port
- Number of DON segments (VSAT backhaul)
- Remote PES location

SDLC
4800
1 port
2 remotes 
1 port
3 segments 
Surabaya, Medan

□ The cost will be (see tariff structure) :
- Estimated VSAT installation cost (based on OPE) :

USS 3,250 (Medan) + USS.2,500 (Surabaya) : US$.5,750
- SDL installation (3 segments)
- Monthly charge :

1 I lub port
2 remote
1 additional remote port
3 segments SDL (4800 Bps)

- Total monthly charge

: Rp.2,000,000,-

= USS.L500 
= USS 2,800
= USS. 100 (same as 2 port)
= USS. 468 (Rp.960,000,-)
= USS.4,868 (Rp.9,979,400,-)

2. DOUBLE HOP Configuration (see figure 2) :

O Asumption :
- Communication protocol
- User baud rate
- Number of Hub port
- Number of VSAT terminals
- Remote PES location

X.25
4800
2 port
3 remotes
Surabaya, Medan, Jakarta

□ The cost will be (see tariff structure) :
- Estimated installation cost (based on OPE) :

USS.3,250 (Medan) + USS.2,500 (Surabaya) + USS. 1,200 (Jakarta): USS.6,950
- Monthly charge :

2 Hub port = USS.3,000
3 remote = USS.4,200

- Total monthly charge = US$.7,200 (Rp. 14,760,000,-)

Ver 1.1-270592
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UNTASARTA Marketing Dept.

■ TARIFF STRUCTURE

INSTALLATION COST (Out of Pocket Expense)

Items Days Currency Expertise Fee Unit

On site Survey 2 Rp. Comm. Tech. 100.000 day/location

On site Installation 3 Rp. Comm. Spec. 150,000 day/I ocatlon

Rp. Comm. Tech. 100,000 day/location

Supplies Rp. 250,000 /location

Administration Rp. 250,000 /location

Transportation depend on terminal location

Accomodation depend on terminal location

Forwarding + Insurance depend on terminal location

MONTHLY CHARGE

Items Currency Tariff Unit

VSAT terminal USS 1.400 / terminal

Additional remote port USS 1.00 / 2 port

Hub port USS 1,500 / port

Deposit USS 4,200 / terminal

Maintenance on call basis

| For further information, please contact: 

UNTASARTA 

Marketing Department 

ATD Plaza, 12th floor 

Jl. MH. Thamrin kav.3 

Jakarta 10340

Tel. : 6018178, 6018188, ext 36,37 

Fax. : 6017883
V)

Ver 1.1-270592
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L/NT4SART4

DATA OVER VOICE (DOV) is a transmission system capable of simultaneous 
voice and full duplex data transmission over single, non-loaded, twisted cable
pair.

DOV is based on digital technology.

It provides simultaneous voice and data transmission on existing two-wire 
telephone lines which previously carried only voice. The voice is unaffected 
by data.

For example, see picture below.
Let's say point A and point B for are to be connected.

Data and voice lines are plugged into the DOV equipment at point A and then 
transmitted simultaneously through the same cable

This data and voice will be separated by another DOV at the exchange.

Voice is then directed to the telephone switching, to enable the telephone line 
to be used for voice.

Data is directed to another DOV which is connected to the DOV at point B via 
Dfgffaf Data Network or DON.

TELEPHONE EXCHANGETELEPHONE EXCHANGE

T'#SDL.:T>.: 
i EQUIPMENT

SDL
EQUIPMENT

"T"SDL 
EQUIPMENT

SDL
EQUIPMENT

D « DATA 
V - VOICE

POINT-TO-POINT DATA COMMUNICATION 
UTILIZE EXISTING TELEPHONE LINE

Ver.2.1-0293 Data Over Voice 2
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LINTASARTA

□ TECHNOLOGY

Simultaneous data and voice transmission in a single cable can be done 
because both data and voice are transmitted on different frequencies.

• Voice frequency 4 KHz
• Data frequency : 192 KHz 

(See picture bellow)

Data is superimposed in the line above the voice band using TCM (Time 
Compression Multiplexing). This method, which is sometimes referred to as 
ping-pong, transmits data in interleaved digital bursts first from end, then from 
the other. Data and voice exist simultaneously on transmission wires, but are 
separated by the DOVs on each end of the line.

Data signal is prevented from reaching voice equipment by passive filters.

TCM (Time Compression Multiplexing) creates the equipment of full duplex 
data channel. The transmission path is completely transparent to data which 
is packetizcd and the control information is added to each packet.

DOV transmission system us WALSH-2 encoding which combines a clock 
signal with data which improves the spectral response of signal so that no 
manual tuning is required.

B3S1 VOICE DATA

— 180 —
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L1NTASARTA

O FEATURES

• Simultaneous voice/data transmission over an in-house pair of wire for 

data circuit at every telephone outlet.

• Operate at data rates up to 64 Kbps synchronous or up to 19,2 Kbps 
asynchronous

• DON is controlled and managed by Network Management.

• Transparent to data transmitted

• Added value to the telephone line

• Simple operation, standard modular jack for unit connection

• Protocol transparent

Vcr.2.1-0293 Data Over Voice 4
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LINTASARTA

0 COVERAGE

Sambungan Data Langsung or SDL networks are implemented in 3 (three) 
cities covering particular telephone exchanges (indicated by the circles in the 
network topology picture), which will be expanded to other cities.

Those cities are :

JAKARTA BANDUNG SURABAYA

Gambir (GB1, GB2) Centrum (CTR) Kebalen (KBL)
Semanggi (SM1, SM2) Rajawali (RJW) Darmo (DRM)
Kebayoran Baru (KBB) Hegarmanah (HGM) Mergoyoso (MGY)
Kota(KT1,KT2) SadangSerang(SDR) Rungkut (RKT)
Pluit (PLT) Bandung Timur (TMR) Tjg. Perak (PRK)
Tanjung Priok (TPR) Kopo(KPO)
Kelapa Gading (KLG) Turangga (TRG)
Cempaka Putih (CPP)
Rawamangun (RMG)
Tebet (TBT)
Jatinegara (JT2)
Kalibata (KAL)
Pasar Minggu (PSM)
Cipete (CPE)
Palmerah (PLM)
Slipi(SLP)
And several highnse
buildings on Jl. Sudirman 
(Tamara, Dharmala, Lippo 
Centre etc).

Other cities under implementation are :
Medan, Ujung Pandang, Batam dan Denpasar.

(see network topology for each city)

NOTES :

There are several High Rise Buildings in Jakarta which are already covered 
with SDL.
Most of the High Rise Buildings in Jakarta do not use a physical cable for 
their communication line to the nearest telephone exchange. They usually 
use fibre optic (PCM) or radio link.

Please consult us if you are in those building.

Data Over Voice 6Ver.2.1-0293
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LINTASARTA

□ INSTALLATION

• Customer Responsibility and Preparation
n Determine a telephone that will be installed with DOV (Unloaded 

telephone line)

n Point out the telephone clamp number at the building Main 
Distribution Frame (MDF) or Floor Distribution Frame (FDF) in the 
highrise building.

h Prepares 2 twisted pair-cable-4 wires from MDF or FDF to the 
location where DTE (Data Terminal Equipment) will be set.

n Prepares RS232C cable to connect DOV and DTE.

n Sets up an application software that will be used.

n Test an application software after LINTASARTA test a link between 
site A and B.

• Lintasarta Responsibility
n Checks the telephone line required whether it is unloaded or not. 

h Installs a DOV

n Connects cables prepared by Customer to DOV 

n Connects RS232C cables prepared by customer from DTE to DOV 

n End-to-end test / Bit Error Test (BER)

Vcr.2.1-0293 Data Over Voice 10
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L1NTASARTA

□ PROCEDURE

1. Fill the application form (FPB-LAP11) from LINTASARTA clearly and 
completely.

2. Submit these application form to LINTASARTA attaching : 

a a copy of Customer's Company Certificate or Act

n a copy of the latest telephone bill which will be used for DOV

h Permission letter from building manager/building lord, if DOV will 
be installed in the building which is not owned by customer.

n a copy of Government Tax Code Number (NPWP) and ID.

3. Pre-Installation will be done by Lintasarta.

4. Customer should pay Installation Cost after Pre-Installation.

5. Line Activation and End-to-end Test by Lintasarta.

6. Signing of Certificate of Acceptance by Lintasarta and Customer.

Data Over Voice 13Vcr.2.1-0293
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LINTASARTA

O TARIFF

SAMBUNGANDATALANGSUNG CURRENCY = INDONESIA Rp

PERMANENT USAGE

Distance Initial Monthly Charge ( Local)
(segment) Charge 4800 bps 9600 bps 19200 bps 64 Kbps

1 | 1,000,000 320,000 480,000 720,000 1,620,000
2 | 1,500,000 640,000 960,000 1,440,000 3,240,000
3 2,000,000 960,000 1,440,000 2,160,000 4,860,000
4 2,500,000 1,280,000 1,920,000 2,880,000 6,480,000
5 3,000,000 1,600,000 2,400,000 3,600,000 8,100,000
6 3,500,000 1,920,000 2,880,000 4,320,000 9,720,000

Additional Monthly Charge for Intercitiy

(zone) | | 4800 bps 9600 bps 19200 bps 64 Kbps
1 1,775,000 2,662,500 3,993,750 8,985,938
2 2,900,000 4,350,000 6,525,000 14,681,250
3 3,800,000 5,700,000 8,550,000 19,237,500
4 5,149,333 7,724,000 11,586,000 26,068,500
5 7,400,000 11,100,000 16,650,000 37,462,500

TEMPORARY USAGE (min. 1 month)

Distance | Initial Daily Charge ( Local)
(segment) Charge 4800 bps 9600 bps 19200 bps 64 Kbps

1 1,000,000 16,000 24,000 36,000 81,000
2 1,500,000 32,000 48,000 72,000 162,000
3 2,000,000 48,000 72,000 108,000 243,000
4 2,500,000 64,000 96,000 144,000 324,000
5 3,000,000 80,000 120,000 180,000 405,000
6 3,500,000 96,000 144,000 216,000 486,000

Additional Daily Charge for Intercitiy

(zone) | 4800 bps 9600 bps 19200 bps 64 Kbps
1 88,750 133,125 199,688 449,297
2 145,000 217,500 326,250 734,063
3 190,000 285,000 427,500 961,875
4 257,467 386,200 579,300 1,303,425
5 370,000 555,000 832,500 1,873,125

Ver.2.1-0293
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UNTASARTA

□ HOW TO CALCULATE TARIFF

Guidance :

1. See TARIFF TABLE (page 14) and SDL/DOV TOPOLOGY in Service 
Coverage (page 7,0,9)

2. Definition:
Segment = line between 2 nodes

Example 1 :

LOCAL CONNECTION :
Required
Data Communication between office in Gambir area and office in Kota area.

1 LOCAL 1 LOCAL 1 LOCAL
SEGMES7 SEGMENT SEGMENT

380XXX

OFFICE In OFFICE In
GAMBIR AREA KOTA AREA

Chargewill be :

• Installation = 3 segments = Rp. 2,000,000

• Monthly charge = depend on data speed (see Tariff Table for 3 segments)

• So, the Monthly Charge =

H 4800 bps 
% 9600 bps
% 19200 bps 
n 64 Kbps

= Rp. 960,000,- 
= Rp. 1,440,000,- 
= Rp. 2,160,000,- 
= Rp. 4,860,000,-

NOTE :

Connection to High Rise Building which is already connected with our SDL 
Network will be charged 1 (one) additional local segment.

Vcr.2.1-0293 Data Over Voice 15
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UNTASARTA

Example 2 :

INTERCITY CONNECTION :

Required :
Data Communication between office in Jakarta (in Gambir Area) and office in 
Surabaya (in Darmo Area).

11NTERCITY 
SEGMENT

1 LOCAL 
SEGMENT 1 LOCAL 

SEGMENT

3 0 0 XXX 57XXXX

JAKARTA OFFICE In 
GAMBIR AREA

SURABAYA OFFICE In 

DARMO AREA

Chargeowill be :

• Installation = 5 Segments = Rp.3.000.000,-

• Monthly Charge = Local segment (4 local segments) + Additional Monthly 
Charge for Intercity (1 intercity segment)

• Monthly Charge for local segment = depend on data speed, see Tariff 
Table for 3 segments

• Additional Monthly Charge for Intercity = see Tariff Table
(Surabaya = Zone 4) •

• So, Monthly Charge =

5 4800 bps = Rp. 1.280.000 
% 9600 bps = Rp. 1.920.000 
a 19200 bps = Rp. 2.880.000 
% 64 Kbps = Rp. 6.480.000

+ Rp. 5.149.333,- 
+ Rp. 7.724.000,- 
+ Rp. 11.586.000,- 
+ Rp. 26.068.500,-

= Rp. 6.429.333,- 
= Rp. 9.644.000,- 
= Rp. 14.466.000,- 
= Rp. 32.548.500,-

NOTE :

Connection to High Rise Building which is already connected with our SDL 
Network will be charged 1 (one) additional local segment.

Vcr.2.1-0293 Data Over Voice 16



UNTASARTA

[] SPECIFICATION

• Interface :
% The business machine interface meets the requirement of EIA RS- 

232C and CCITT V.24/V.28 or V.35

• Line Requirement :
n Non-loaded, twisted cable pair

• Data Rate :
% Up to 19,2 Kbps asynchronous, transparent to data format and 

character length.
% Up to 64 Kbps synchronous (if needed), internally clocked.

• Transmission method :
% WALSH-2 TCM or FSK

• Carrier Line Impedance for Voice Circuit: 
n 600 ohm
n Use Low Pass Filter

• Power Requirement:
% 6 - 10 Walt

• Environment:
n Temperature : 0 - 50 C 
n Humidity : 0 - 90 %

• Physical spec. :
n 23X 16X4cm

Vcr.2.1-0293 Data Over Voice 17
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"SIE: (mail —b'X)

SIE (Sistem Informasi Elektronik) is a data communication service SIE Facilities

that allows the user to transfer computer data through the 
telephone line or data network by using mail box' concept.
Any kind of computer data (WS, Lotus, Autocad, etc.) may be
transferred through SIE.

Each customer has an Electronic Mail 
Box in the SIE system. The mail box is 
identified by a user ID which functions as 
the address. Messages may be sent to one 
ID or a group of ID's simultaneously. 
Incoming messages are accessible only to 
the user of that particular ID.

SIE Offers These Benefits

Equipment Required

• Personal computer with serial 
interface.

• Modem, 1200 bps.
• Communication Software.
• Telephone line.

MAIL : Edit on-line & transfer mail.
File Transfer : Transfer any type of 

computer files.
PCMADL : Transfer word processor - 

prepared mail.
TLX-MAIL : Transfers mail to any 

telex or fax machine*.
XMIT : Transfer prepared ASCII

files.
CHAT : On-line conversation between 

users.
EPUB : Electronic Publishing through 

SIE.
Database Access : Access various data 

banks all over the world
Request Forms : Provide customized 

forms.:

• Can transfer the messages to and from 
any computer or to telex machine.

Planned

Can transfer messages simultaneously 
to several destinations within Indone
sia and outside the country.
Can collect data from various data 
banks all over the world.
Requires only local call to transfer data 
from any SIE city in Indonesia.
Data guaranteed tight security.
Provides application soltware such as 
statistics, economics, science or even 
games.
More economical compared to fax, 
telex or modem-to-modem communi
cation.
The receiving party does not have to 
be on-line while data is being sent.
Can be used as a remote storage.

Australia
South Korea
Malta
Denmark
Taiwan
Singapore

France
United States
The Philipines 
Indonesia
Finland
United Kingdom

Italy
Canada
Switzerland
Mexico
Ireland
Israel

New Zealand
Hongkong 
West Germany
Puerto Rico
Netherlands

im

Bandung Ujung Pandang Medan Batam

Palembang Yogyakaita Denpasar Semarang

Jakarta Surabaya
• User may send and receive messages 

from any location.
• Provides capalnlity for interactive con

versation or chatting with other users 
on SIE system.
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s I E • S i s t e m • In formas i-Elektron ik

Tariff

• Registration Fee :
Rp. 25.000,00/User ID, Rp. 200. 000,00/group, (1 group =10-27 User ID).

• Monthly Subscription Fee : Rp. 25.000,00/User ID
• Usage Charge :

SIE-SiE sie-dbase sie-tlx/fax

International Domestic international Domestic international Domestic

Rp,1SQ00 Rp. 150,00 Rp. 150,00 Rp. 150,00 Rp.15Q00 Rp. 150,00

Rp. 15QQ0 Rp.150X» Rp.15dM Rp: 15000 Rp, 150/00 Rp. 150,00

* - US$ 075 Rp. 250,00 US$ 045 Rp. 25000

US$05

Note : Duration = Time connected; Volume = The amount of data transferred; K. Char = Kilo Characters = 1024 characters;
@ = DBASE/TLX Toriff

• Storage Charge:
Rp. 350,00/Block*/2 weeks 
Mail storage : after 14 days. 
File storage : after midnight

• EPUB (Electronic Publishing):
Rp. 100.000,00/Block/month

* 1 block = 2048 characters

Subscription

How to subscribe :
• Fill out the subscription form
• Pay registration and first monthly 

subscription fee.
• Enclose one copy of:

• KTP/PASSPORT
• Most recent telephone bill
• NPWP (Tax Registration)
• Act of incorporation

SIE Network Configuration

OVERSEAS

UNTASARTA

JAKARTA
PT UNTASARTA
Marketing Department
ATD Plaza 12th floor
Jl. M.H. Thamrin Kav.3 • Jakarta 10340
Tel. 6018178/6018188 • Fax. 6017883

SURABAYA 
SKDP/SIE Department 
KANDATEL Surabaya 
Jl. Kabalen Timur No. 2 • Surabaya 
Tel. (03l)-270270/20270/36555 
Fax. (031) - 334030

MEDAN
SKDP/SIE Department 
KANDATEL Medan 
Jl. Prof. M. Y amin No. 2 • Medan 
Tel. (061) - 321277/511977 
Fax. (061) 518200
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UNTASARTA

TARIFF STRUCTURE FOR SISTEM JARINGAN KOMUNIKASI DATA 
(tax not Included)

Currency = Rp
Initial Charge Monthly Charg e

City Class. Charge Unit Zone Charge Unit Distance
0 0 600,000 /pair -
1 1,000,000 /pair/end 1 5,062,500 /channel (...-100 km)
2 750,000 /pair/end 2 6,750,000 /channel (101-200 km)
3 500,000 /pair/end 3 8,100,000 /channel (201-300 km)
4 350,000 /pair/end 4 10,124,000 /channel (301-1000 km)
5 300,000 /pair/end 5 13,500,000 /channel (1001-... km)
6 260,000 /pair/end
7 200,000 /pair/end
8 175,000 /pair/end
9 150,000 /pair/end

10 125,000 /pair/end

MARKETING DEPARTMENT
-197
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Financial Highlights

The Year In Brief
In Millions of Rupiah 1992 1991 Changes %

imicsaf lias achieved another
Operating Revenues • 690,972 573,211 117,761 20.5

Expenses • 344,909 292,367 52.542 18.0
Operating Profit • 346,062 280.843 65,219 23.2

Income and Other Expenses 20,734 33.854 (13.120) (38.8)

Profit Before Taxes • 366,796 314.698 52.098 16.6

Income Tax • 129,523 106,151 23.372 22.0
Haven.ics for '992 were Bp. 690 9 Profit After Tax • 237,273 208.547 28.726 13.8

bihion. up by 20 5 percent from the Dividend • 130,000 127,702 2.298 1.8

mev ous year Total Assets • 688,995 534.886 154,109 28.8

Fixed Assets • 242,432 157,257 85.175 54.2
All ma or indicators reflected strong Working Capital • 193,895 225,391 (31,496) (14.0)

growth: as did all kev services - Total Liabilities • 163,118 71.313 91,805 128.7

v.it'- international digital leased
Equity • 525,877 463,572 62.305 13.4

circuits which have only recently 

been irtroduceo, leading the way.

The year 1992 also witnessed 

Indosat's growing activities in the 

international scene, especially with 

regards to forging closer ties with 

telecommunications entities from

developing nations in the region

Total assets, 
billion rupiah

Net Income, Revenue and Expenditure,
billion rupiah. billion rupiah.

Revenue 
■ Expenditure
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and ecuip our people wth the 

P'ooer vision. skills and attltuoe to 

serve re cost rmr best by 

pro^drg max mum benefits from

from ana'og systems to fiber-optics 

and digital applications IVIany of 

these new applications have been 

anc will continue to be facilitated 

by Indosat.

“We will focus our 

priorities on serving 

existing customers while

We wil thus focus our priorities on 

sen. eg exists g customers and 

markets wmle establishing growth 

p'at'orn for new ones A'i this is 

being cone thmuch interactive 

Focus Group meetings between 

Indosat and representatives of 

specific easterner groups such as 

users of a particular service or 

specific business communities. Our 

Liaison Officers m the field continue 

to f nd ways to coordinate services 

and measure feedback on customer

de.clopmer't programs 

" r- ^ ; gly emphasise on intprov- 

g our f-ont me staff's ability to

'evu's of the market.

Tor- upid'y rr uitiplvmg grew'"' of

Indosat is a'so aware that mterna- 

t'cna! telecommunication facilities 

m art 'icreasingly globa' environ

ment will determ.ne the success of 

Indonesia's development Thus. 

Indosat will not only concentrate 

on the needs of customers alone, 

but also on how Indosat can make 

Indonesia the best place to invest in 

the coming decade.

The professionalism of our people 

at Indosat. their accumulated 

experience and expert se over the 

years and then unfadmg dedication 

to meet the cha lenges of a newly 

unfolding era are among the

welcomes the opportunity to serve 

side by side witn other plavers in a 

more open market where tea' 

competitum will provide more 

cnuices and mbmateiy benefit the

we are

spurred oh f v r sing customer read, to serve our customers closer

Tjahjono Soerjodibroto, 

President

establishing growth 

platform for new ones...”

“The professionalism of 

our people and their 

unfailing dedication to 

meet the challenges of a 

newly unfolding era are 

among the company’s 

main strengths...”
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Ac mcz/'Ac/ /Ac /c/ccc//77/7777/7 /cc///c//7A Ac/i'/ccA cc;/7///77/cA /c; 

7//7Ac/^c; cAc///^cA c/A //crc/- Ac/Acc. Ac/rc///c ///^ /ccAz/o/-

(9^V C777C/ 7/7C/CC7A7/7^/v AC//;A/A//CC//CC/ /7C va-

/C//7.S cz/'c/c/cc/z/y cz/A/c;/?7c/A /cz ZczoA/A/' rcz/zzc-czc/cycA AC/ r/ccA /Ac//

Y77//7 CZ/7/CC /)C7;/A/V77c/77CC C/77C////V . CZ/)/A?7C// Z7C/MYZZ'A, A//f^/c-C/7c/ AC7V7C- 

7/7y C//7/Z y/<AzC// /CC//777 CA. "AAcAC C//C Am 7V//C/7CZ /Ac// //7cA/AC// Z/C/A 

7 77 (Y/7'/Z7/7Y//CcZ 7/7 7/A c/c7AC-/7Z-('77A/C7777C7- cA'Zl C C/A /2C77/ Cz/Z/A Z7CkV A/ZC//-

cyv /mrc/rc/A /Ac ycc/c . c/z/cZ /cz Acc/z/c /z/rZczzzcA/c/'A /z/czcc ///

C//7Cr%//7# \/77Z/ACu'A/.4A7cZ C//7c/ /Ac Ac/CZ/ZC.

Inoones-o is among the best places in the 

world today to visit, travel, explore, 

experience o' otherwise enjoy great fun in 

the sun. Ar feast, over three million visitors 

to Indonesia found that out in I 092.

A \oung end emerging nation with a 

tradition going bock over a thousand 

years, Indonesia Is delightfully poised 

between modern-day efficiency and age- 

old charm: between the Typical hustle and 

bustle of the le'e 20th century industrial 

society and the timeless, leisure!.- sunsets 

over "he small coosfc' village.

It used to be that 'his spmtwnng 

mighty archipelago was somewhat iso

lated and detached from the res' of the 

world This is no longer 'rue.

A lone worshipper ol the sea, one 

of over three million overseas 

tourists who visited 

Indonesia in 1992
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In 1992. Indosa! achieved

another unqualified opinion on 

its financial performance report 

lor the fiscal year.

The company's return-on-assets, 

return-on-equity and net profit 

margin were 34.5V 45 2% anti 

37.6°.-. respectively.

'.V he re as liability ratios to eq mly 

anti assets were 31.0% and 

23 6V respectively.

Operating ratio for the year 

amounted to 54.6V

Financial Report

Income Statement 25

Balance Sheet 26
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PT INDOSAT

STATEMENTS OF INCOME AND RETAINED EARNINGS 

FOR THE YEARS ENDED DECEMBER 31,1992 AND 1991 

(In Rupiah)

1992 1991

OPERATING REVENUES :

Telephone 615.704.874.047 500.072.973.712
Telex 41.136.175.194 45.781.636.706
Telegraph 1.975.161.724 1.784.419.180
Leased Circuit Telegraph 2.486.807.306 3.170.229.750
Leased Circuit Voice/Data 10 774.812.722 1 1.527.726.875
International Broadcast 3.106.870.016 2.055.096.225
Data Communications 4.243.662.184 3.520.697.138
IBS/VSAT 10 218.436.654 3.498.712.494
TTC&M/TOMA 1.324.837.100 1.800.177.700

Total Operating Revenues : 690.971.636.947 573.211.669.780

OPERATING EXPENSES :

Operations 257.652.883.193 221.014.009.286
Personnel 40.533.607.917 32.564.086.856
Depreciation 19.269.194.901 16.331.139.543
Maintenance 10.988.819.552 11.446.980.688
Administration and General 16.464.477.831 11.011.554.093

Total Operating Expenses : 344.908.983.394 292.367.770.466

INCOME FROM OPERATIONS 346.062.653.553 280.843.899.314

OTHER INCOME AND (EXPENSE)

Other Income 29.128.305.534 37.830.150.077
Other(Expense) (8.394.719.984) (3.975.509.895)

Total Other lncome/(Expense) 20.733.585.550 33.854.640.182

Income Before Tax 366.796.239.103 314.698.539.496
Income Tax (129.522.758.800) (106.151.390.850)

Net Income 237.273.480.303 208.547.148.646
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PT. INDOSAT 

BALANCE SHEET

AS OF DECEMBER 31, 1992 AND 1991 

(In Rupiah)

ASSETS

CURRENT ASSETS

CASH ON HAND AND IN BANKS
TIME DEPOSITS

ACCOUNTS RECEIVABLE
ALLOWANCE FOR UNCOLLECTIBLE RECEIVABLE 
OTHER RECEIVABLES
ALLOWANCE FOR UNCOLLECTIBLE OTHER RECEIVABLE 
PREPAID PURCHASES
PREPAID EXPENSES

TOTAL CURRENT ASSETS

INVESTMENTS

INVESTMENT IN INTELSAT 
INVESTMENT IN INMARSAT 
INVESTMENT IN ACPL 
INVESTMENT IN LINTAS ARTA

TOTAL INVESTMENTS

FIXED ASSETS

FIXED ASSETS AT COST 
ACCUMULATED DEPRECIATION

TOTAL FIXED ASSETS

ASSETS UNDER CONSTRUCTION

OTHER ASSETS

GUARANTEE DEPOSITS 
LONG-TERM ACCOUNT RECEIVABLES 
DEFERRED CHARGES 
INDOSAT-PERUMTEL PROJECTS

TOTAL OTHER ASSETS

1992 1991

1.415.362.728 1.220.361.365

54.725 700.000 93.350.300.000

255280342739 174.766.683.71 1

(2.506.610.910) 0
5.561.746.085 4.333.602.942

(1.124.325.716) 0
1 184599106 1.654.816.731

10.307.812.463 7.453.582.576

324.844.626.495 282.779.347.325

20.536.894.089 16.722.799.079
2.447.184.102 2.066.173.317

1.051.453.200 955.682.676
3.638.000.000 2.400.000.000

27.673.531.391 22.144.655.072

338.718.645.279 234.317.676.226
(96.286.044.726) (77.060.430.467)

242.432.600.553 157.257.245.759

47.243.440.717 36.480.721.427

145.746.705 145.014.430
4.447.159.265 3.615.317.046

11.500.823.457 10.382.409.216
30.706.893.071 22.081.762.152

46.800.622.498 36.224.502.844

TOTAL ASSETS 688.994.821.654 534.886.472.427
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LIABILITIES AND SHAREHOLDER'S EQUITY 1992 1991

CURRENT LIABILITIES

ACCOUNTS PAYABLE - OPERATIONS 19.395.290.979 16.247.564.786
ACCOUNTS PAYABLE - TAXES 14.960.246.495 14.606.884.479
ACCOUNTS PAYABLE - PURCHASES 24.578.240.235 19.719.780.567
ACCOUNTS PAYABLE-OTHERS 65.430.039.671 740.673.760
ACCRUED EXPENSES 666576629 820.336.888
LONG TERM DEBT (CURRENT PORTIONS) 5 919.708.134 5.253.022.740

TOTAL CURRENT LIABILITIES 130.950.102.143 57.388.263.220

LONG-TERM LIABILITIES

LONG-TERM LOANS (DOMESTIC) 32.168.185.474 13 856.472.073
LONG-TERM LOANS (OFF-SHORE) 0 68881679

TOTAL LONG-TERM LIABILITIES 32.168.185.474 13.925.355.752

TOTAL LIABILITIES 163.118.287.617 71.313.618.972

EQUITY

AUTHORISED CAPITAL STOCK 200.000.000.000 200.000.000.000
UNISSUED CAPITAL STOCK (80.000.000.000) (80.000.000.000)
TOTAL CAPITAL STOCK ISSUED

AND PAID 120.000.000.000 120.000.000.000

GENERAL RESERVES 168601051734 135.025.704.809

TOTAL EQUITY AND RESERVES 288.603.053.734 255.025.704.809

RETAINED EARNINGS 237.273.480.303 208.547.148.646
TOTAL SHAREHOLDER'S EQUITY 525.876.534.037 463.572.853.455

TOTAL LIABILITIES AND SHAREHOLDER'S EQUITY 688.994.821.654 534.886.472.427
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Indosal's international telecom

munications network spans to 

196 countries and over 4 ocean 

regions. Indosat is part of the 

global satellite communications 

link of Intelsat and Inmarsat.

I! also plays an active role in the 

development and maintenance ol 

various international submarine 

cable system networks.

Appendix

Indosat s Global Reach 29

Intelsat Global
Communications System

30

Inmarsat Global
Communications System

32

International Submarine Cable 34 
Communications System

Indosat Offices 36
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Indosat’S Global Reach
International Direct Dialing • Telegram Indonesia Direct

Bureaufax * Home Country Direct Indosat Calling Card

Packet-Switched Data Communications • Toll Free Indosat Business Service

Telex

Alaska • Djibouti • Leshoto • Saipan (Mariana Is.)

Albania • Dominica • Liberia ' Samoa (U S.)

Algeria • Dominican, Rep • Libya " Saudi Arabia

Angola • Ecuador " Luxembourg • Senegal

Anguila * Egypt • Macao • Seychelles Is.

Antigua & • El Salvador • Madagascar • Sierra Leone

Barbuda ' •• England • Malawi " Singapore

Antiles, Dutch • Ethiopia •• Malaysia • Slovenia

Argentina •• Fiji • Maldives Is. • Solomon Is.

Aruba • " Finland • Mali • Somalia, Rep. Dem.

Australia • * • France " Malta ' " Spain

Austria • Gabon • Malvinas Is. " Srilanka

Bahamas • Gambia • Marshall Is. • St. Kitts & Navis

Bahrain " •• Germany • Martinique • St. Lucia

Bangladesh • Ghana • Mauritania • St. Pierre &

Barbados •• Gibraltar • Mauritius Miquellon

Belgium • Greece • Mexico • St. Vincent &

Belize • Grenada • Micronesia, F.S. the Grenadines

Benin • Guadeloupe Monaco • Sudan

Bermuda • Guam • - • Mongolia • Suriname

Bhutan • Guatemala • Montserrat • Swaziland

Bolivia • Guiana • Morocco • • Sweden

Bosnia- Equatorial • Mozambique " " Switzerland

Herzegovina • Guinea, Rep. • Myanmar • Syrian, Arab Rep.

Botswana • Guyana, French • Nauru •• Taiwan

Brazil • Guyana, Rep. • Nepal • Tanzania

Brunei •• Haiti • ••< •• Netherlands •"* " Thailand

Darusalam • •• Hawaii • • New Caledonia • Togo

Bulgaria • Honduras • ♦ «■ •• New Zealand • Tonga

Burkina Faso •• Hong Kong * Nicaragua • Trinidad &

Burundi • Hungary • Niger Tobago

Cameroon • Iceland • Nigeria • Tunisia

Campuchea •» •• India • Niue " Turkey

Canada • Inmarsat • Norfolk Is. • Turkey (Cypriot Rep.

Cayman Is. Atlantic 0. West ■ •• Norway of Northern Turkey)

Central Africa • Inmarsat • Oman • Tuvalu

Chad Atlantic 0. East • Pakistan " U.A. Emirates

Chile • Inmarsat Indian 0. • Palau, Rep. • Uganda

China • Inmarsat Pacific 0. 'Panama • Uruguay

Christmas Is. • Iran ' Papua New Guinea "* " USA

Cocos • Iraq * Paraguay • Vanuatu

Keeling Is. • Ireland " Peru Vatican

Colombia * » •* Italy •• Philippines * Venezuela

Comoros * Ivory Coast ' Poland * Vietnam

Congo ' Jamaica • Polynesia, French ' Virgin Is. (U.K.)

Cook Is. • " Japan (Tahiti) ' Virgin Is. (U.S.)

Costa Pica • Jordan • Portugal ' Western Samoa

Croatia ' Kenya ' Puerto Rico • Yemen

Cuba * Kiribati, Rso. * Qatar • Yemen Arab Rep.

Cyprus • • Kuwait • Reunion •• Yugoslavia

Czecho & * Korea, Reo. Dem. • Romania ' Zaire

Slovakia * * " Korea. Rep. nt * Russia (CIS) • Zambia

Denmark * Lebanon ' Rwanda •• Zimbabwe
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NCOS AT 0

JAKARTA 

Head Offices

Jl. Medan Merdeka Barat no. 2": 

Jakarta 10110 

Indonesia 

PO.Bex: 2905

Tel. : (++62-21)380-2614,
381-0727,381-0777

Fax : (++62-21)370-484,
358-155

Telex .44383, 46134 (INDSATIA)

JATILUHUR 

Jatiluhur Earth Station

Jl. Lurah Kawi 

Cilegong - Jatiluhur 

Purwakarta 41152

Tel. .(++62-264)217-96 

Fax : (++62-21)386-5651

Telex : 173-46274

SURABAYA 

Liaison Officer

JI.Kayoon no. 72-74

Surabaya 60271

Tel. : (++62-31)512-003,
520-832

Fax : (++62-31)521-310

BALI

Liaison Officer

Jl. P.B. Sudirman no. 12 

Denpasar - Bali 80114

Tel. : (++62-361)330-23

Fax : (++62-361)330-23

MEDAN 

Medan Branch

Jl. Perintis Kemerdekaan no. 39 

Medan 20236

Tel. : (++62-61)524-972

Fax : (++62-61)528-384

Telex : 51047 (INDSATIA)

BATAM

Batam International 

Gateway

Jl. Dr. Sutomo no. 1 

Sekupang - Batam 29422 

Indonesia

PO. Box:75

Tel. : (++62-778) 322-500,
322-200

Fax : (++62-778)322-133
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Telephone Rate 

Telex Rate 

Telegram Rate 

Bureaufax Rate 

Facsimile Rate



£

n lni( - RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing (IDD)

6 Seconds
Period

N.R | R.R W.R (3)

Operator Assisted

Minimum
3 minutes Add

Per-
STOS ; PTOP i Mmute

Auto

Basic
Per-

Minutc

I Semi Auto

Basic Add
Per- Per-

Minute Minute

Basic 14
7 Words Words

ORD 1 GOV PRESS

Per - Word

Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4

1 Afganistan " 16.540 30.900 6.180 19.500 6.500 650 320 4 270 5.980
2 Alaska 618 463 50 (2) 463.50 18.540 30.900 6.180 6.500 19.500 6.500 650 9 500 3.400 4 760
3 Albania 618 463.50 (2) 463.50 18.540 30.900 6.180 14.820 4.940 650 410 9 500 3.400 4.760
4 Algeria 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 | 19.500 6.500 650 410 I 7000 3 340 4.680
5 American Samoa 520 390.00(1) 390.00 15.600 26.000 5.200 6.500 19.500 , 6.500 650 8000 3810 5.335
G American Virgin Islands 455 341.25(2) 341.25 13 650 22.750 4.550 6.500 19.500 6.500 1.040 7 000 3.340 4.680

(St.Croix) 6.500 19.500 6.500
7 Andora ' 4.940 : 14 820 4.940 650 410
8 Angola 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 i 19.500 j 6.500 1.040 790 7.000 3.340 4 680
9 Anguilla 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 1040 7 000 3.000 4.200
10 Antigua & Barbuda 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 I 19.500 6.500 650 210 ‘ 7 000 3 000 4 200
11 Argentine Republic 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 910 500 7.000 3.000 4.200
12 Aruba 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 ! 19.500 6.500 520 7.000 3.000 4 200
13 Ascension ' 650 210
14 Australia 455 341.25 (1) 341.25 13.650 22.750 4.550 4.940 I 14.820 4.940 520 7 000 2.750 3.850
15 Austria 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 14.820 j 4.940 780 470 9.500 3.580 5.015
16 Azores Island - " 780 510

17 Bahamas 455 341.25 (2) 341.25 13.650 22.750 4.550 6 500 19.500 | 6.500 650 190 7.000 3.000 4.200
18 Bahrain 520 390.00(1) 390.00 15.600 26.000 5.200 6.500 I 19.500 6.500 650 380 8000 3.390 4.750
19 Bangladesh 455 341.25 (1) 341.25 13.650 22.750 4.550 4.940 ! 14.820 I 4.940 650 7.000 3 340 4 680
20 Barbados 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 l 19.500 ' 6.500 650 7.000 3.000 4 200
21 Belgium 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 I 14820 4.940 650 9 500 3.580 5.015
22 Belize 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 , 19.500 j 6.500 650 210 7.000 3.000 4.200
23 Benin 455 341.25(2) 341.25 13.650 22.750 4.550 6.500 19.500 ! 6.500 910 530 7.000 3 160 4.425

NOTE :
N.R : Normal Rate
R.R : Reduced Rate
W.R : Weekend Rate
SloS : Station to Station
Pto P ; Person to Person
ORD : Ordinary
GOV ; Government

Bureaulax Service rates are the same rate as IDD telephone service rates 
Telephone rates applied in Batam is 20% discount of existing rates 
Fax Plus rate is charged on billable - page basis; 
one page contents/character volume does not exceed 40 kilobytes 
The rates are subject to 10% value added tax

(1) Reduced Rale applies from 09.00 pm to 06.00 am local time
(2) Reduced Rate applies from 00 00 am to 07.00 am local time
(3) Weekend Rate applies from 00 00 am to 12 00 pm local time

Local time in Indonesia is divided into 3 time zones as follows
• Western Indonesian time is 7 hours ahead ol GMT
• Central Indonesian time is 8 hours ahead of GMT
• Eastern Indonesian time is 9 hours ahead of GMT
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(Unit = RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing (IDD)

6 Seconds
Period

N.R R.R W.R (3)

Operator Assisted

Minimum
3 minutes j Add

S TO S I P TO P ^ Mmu,e

Auto Semi Auto
Basic

7 Words
14

Words Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4

Basic
Per-

Minute

.. J

Basic
Per-

Minute |

Add
Per-

Minute

ORD GOV

Per - Wo

PRESS

rd

24 Bermuda 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 | 6.500 650 210 7.000 3.000 4.200

25 Bhutan (Kingdom of Bhutan) 455 341.25(1) 341.25 13.650 22.750 4.550 " - 7.000 3.340 4.660

26 Bolivia 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 910 530 7.000 3.000 4.200

27 Bosnia & Herzegovina (Rep.of) 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 14.820 j 4.940 3.580 5.015

28 Botswana 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 ' 6.500 650 7.000 3.160 4.425

29 Brazil 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 910 " 7.000 2.620 3.670

30 British Virg Islands 455 341.25 (2) 341.25 13.650 22.750 4.550 6 500 19.500 I 6.500 650 7.000 3.000 4.200

31 Brunei Darussalam 260 195.00 (1) 195.00 7.800 13.000 2.600 4.940 14.820 i 4.940 520 260 4.000 1.910 2.675

32 Bulgaria 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 14.820 4.940 650 430 9.500 3.580 5.015

33 Burkina Faso 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 1.040 600 7.000 3.340 4.680

34 Burma (Myanmar) 520 390.00 (1) 390.00 15.600 26.000 5.200 4.940 14.820 j 4.940 520 8.000 3.810 5.335

35 Burundi 455 341.25 (2) 341.25 13.650 22.750 4.550 6 500 19.500 6.500 780 7.000 3.340 4.680

36 Caicos Island . - ! 650 280

37 Democratic Kampuchea 520 390.00 (1) 390.00 15.600 26.000 5.200 19.500 ' 6500 650 3.810 5.335

38 Cameroon 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 650 250 7.000 3.160 4.425

39 Canada 520 390.00 (2) 390.00 15.600 26.000 5.200 4.940 14.820 | 4.940 650 - 8.000 2.860 4 005

40 Canary Island 780 540

41 Cape Verde Island 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 j 6.500 910 300 3.160 4.425

42 Cayman Island 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 ! 6.500 650 330 7.000 3.000 4.200

43 Central Africa Republic 455 341.25 (2) 341.25 13 650-, 22.750 4.550 6.500 19.500 ; 6.500 1.040 600 7.000 3.340 4.680

44 Chad 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 j 6.500 1.040 600 7.000 3.340 4.680

45 Chile 455 341 25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 910 510 7.000 3.000 4.200

46 China (Peops Rep. of) 520 390.00(1) 390.00 15.600 26.000 5.200 4.940 14.820 4.940 650 8.000 3.390 4.750

4 7 Christmas Island 455 341.25 (1) 341.25 13.650 22.750 4.550
i

I
650 280 7.000 3.340 4.680

NOTE :
N R Normal Rate • Bureaufax Service rates are the same rate as IDD telephone service rales (1) Reduced Rate applies from 09.00 pm to 06.00 am local lime
R R Reduced Rate ‘ Telephone rates applied in Batam is 20% discount of existing rates
W.R Weekend Rale • Fax Plus rale is charged on billable - page basis;
StoS : Station to Station one page contents/character volume does not exceed 40 kilobytes
Plo P : Person to Person • The rates are subject to 10% value added tax
ORD Ordinary
GOV : Government

(2) Reduced Rate applies from 00.00 am to 07.00 am local time
(3) Weekend Rate applies from 00.00 am to 12.00 pm local time

Local time in Indonesia is divided into 3 time zones as follows :
• Western Indonesian time is 7 hours ahead of GMT
• Central Indonesian time is 8 hours ahead of GMT
• Eastern Indonesian time is 9 hours ahead of GMT



(Unit = RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing (IDD)

6 Seconds
Period

Ope

Mini 
3 mil

STOS

rator Ass

mum
lutes

sled

Add
Per-

Minute

Auto

Basic
Per-

Minute

Semi Auto

.... !
Basic Add

Basic
7 Words

ORD GOVs

14
Words

PRESS

Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4N.R R.R W.R (3) PTOP Minute Minute Per - Word

48 Cocos Keeling Island 455 341.25 (1) 341.25 13.650 22.750 4.550 650 7.000 3.340 4.680
49 Colombia 455 341.25 (2) 341.25 13.650 22.750 4.550 6 500 19.500 6.500 1.040 450 7.000 3.000 4.200
50 Comoros 455 341.25 (2) 341.25 13.650 22.750 4.550 19.500 6.500 650 470 3340 4.680
51 Congo 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 1.040 750 . 7.000 3.340 4.680
52 Cook Islands 618 463.50 (1) 463.50 18.540 30.900 6.180 6 500 19.500 6.500 650 9.500 4.530 6 345
53 Costa Rica 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 1.040 750 7.000 3 000 4.200
54 Croatia (Rep.of) 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 14.820 4.490 3.580 5.015
55 Cuba 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 7.000 3.340 4.680

- Havana, Santiago - 780 560

- Others . 780

56 Cyprus 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 14.820 4.940 650 470 9.500 3.580 5 015
57 Czechoslovakia S R 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 14.820 4.940 650 470 9.500 3.580 5.015
58 Denmark 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 14.820 4.940 650 470 9.500 3.580 5 015
59 Djibouti 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 650 470 7.000 3.160 4.425
60 Dominica 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 650 470 7.000 3.000 4.200
61 Dominican Rep. 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 7.000 3.000 4.200

-San Domingo 1.040 750 298

-Others 1.040 750

62 Ecuador 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 7.000 3.000 4,200
- G. Guil, Esmeraldas 1.040 750 298

- Others - 1.040 750

63 Egypt 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 1040 7.000 3.160 4.425
64 El Salvador 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 1.040 750 298 7.000 3.000 4.200
65 Equatorial Guinea 455 341.25 (2) 341.25 13.650 22.750 4.550

___ :___
1040 600 7.000 3.340 4.680

NOTE :
N.R Normal Rate
R.R Reduced Rate
W.R Weekend Rate
StoS Station to Station
PtoP Person to Person
ORD Ordinary
GOV Government

Bureaufax Service rates are the same rate as IDD telephone service rates 
Telephone rates applied in Batam is 20% discount of existing rates 
Fax Plus rate is charged on billable - page basis; 
one page contents/character volume does not exceed 40 kilobytes 
The rates are subject to 10% value added tax

(1) Reduced Rate applies from 09.00 pm to 06.00 am local time
(2) Reduced Rate applies from 00.00 am to 07.00 am local time
(3) Weekend Rate applies from 00.00 am to 12.00 pm local lime

Local time in Indonesia is divided into 3 time zones as follows :
• Western Indonesian time is 7 hours ahead of GMT
• Central Indonesian time is 8 hours ahead of GMT 
’ Eastern Indonesian time is 9 hours ahead of GMT
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(Unit = RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing

6 Second 
Period

N.R R.R

(IDD)

W.R (3)

Ope

Mini 
3 mir

STOS

rator Ass

mum
mtes

P TO P

sled

Add
Per-

Minute

Auto

Basic
Per-

Minute

Sem

Basic
Per-

Minute

_____

Auto

Add
Per-

Minute

Basic
7 Words

ORD ' GOV
. !

Per - Wo

14
Words

PRESS

rd

Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4

66 Ethiopia 455 341.25 (2) 341.25 13.650 22.750 4.550 6.500 19.500 6.500 780 460 7.000 3.340 4.680

67 Falkland Island (Malvinas) 455 341.25 (2) 341.25 13.650 22.750 4.550 19.500 6.500 650 240 7.000 3.000 4.200

68 Faroe Island 4.940 14 820 4.940 650 410

69 Fiji 520 390.00(1) 390.00 15.600 26.000 5.200 4.940 14.82 0 4.940 650 270 8.000 3.810 5.335

70 Finland 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 14820 4.940 650 410 9.500 3.580 5.015

71 France 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 14820 4.940 650 9.500 3.580 5.015

72 Guiana 455 341,25 (2) 341,25 13.650 22.750 4.550 7.000 3.160 4.425
73 French Polynesia/Tahiti 520 390,00(1) 390,00 15.600 26.000 5.200 6.500 19.500 6.500 780 8.000 3.580 5.015

74 Gabonese Republic 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 1.040 600 7.000 3.160 4.425

75 Gambia 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 280 7.000 3.160 4.425

76 Germany 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 410 9.500 3.410 4.775

77 Ghana 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6 500 650 280 7.000 3.160 4.425

78 Gibraltar 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 280 9.500 3.400 4.760

79 Gilbert Ellice Is 520 370

80 Greece 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 780 540 9.500 3.580 5.015

81 Greenland 4.940 14.820 4.940 650 470

82 Grenada 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 280 7.000 3.000 4.200

•Carriacou 520 260

83 Guadelope 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 1.040 780 7.000 3.000 4.200

84 Guam 520 390,00(1) '390,00 15.600 26.000 5.200 6.500 19.500 6.500 520 8.000 3.810 5.335

85 Guatemala 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 1.040 730 7.000 3.000 4.200

66 Guinea-Bissau 13.650 22.750 4.550 6.500 19.500 6.500 1.040 640 3.160 4.425

87 Guinea Rep of 455 341,25 (2) 341,25 13.650 22.750 4.550 19.500 6.500 1.040 610 7.000 3.160 4.425

88 Guyana 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 280 7.000 3.000 4.200

NOTE :
N.R Normal Rale
R.R Reduced Rate
W.R Weekend Rate
StoS Station to Station
Pto P Person to Person
ORD Ordinary
GOV Government

Bureaufax Service rates are the same rate as IDO telephone service rates 
Telephone rates applied in Batam is 20% discount ol existing rates 
Fax Plus rate is charged on billable - page basis; 
one page contents/character volume does not exceed 40 kilobytes 
The rates are subject to 10% value added tax

(!) Reduced Rale applies from 09.00 pm to 06.00 am local time
(2) Reduced Rate applies from 00.00 am to 07.00 am local time
(3) Weekend Rate applies Irom 00.00 am to 12.00 pm local time

Local time in Indonesia is divided into 3 time zones as follows ;
• Western Indonesian time is 7 hours ahead of GMT
• Central Indonesian time is 8 hours ahead of GMT
• Eastern Indonesian time is 9 hours ahead of GMT



(I inti - RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing (IDD)

6 Seconds
Period

N.R R.R | W.R (3)

Operator Assisted

Minimum
3 minutes Add

Per-
S TO S , P TO P MmUle

Auto

Basic
Per-

Minute

Semi Auto

Basic Add
Per- Per-

Minute Minute

Basic i 14
7 Words Words

ORD GOV PRESS

Per - Word

Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4

89 Haiti 455 341.25 (2) 341,25 13.650 22 750 4.550 6.500 19 500 ' 6.500 7 000 3 000 4 200

- Port au prince - 1.040 740 7.000

■ Others 1040 : 760

90 Hadhramaut 650 -

91 Hawaii 455 341,25 (2) 341,25 13.650 22.750 4.550 4 940 14 820 4.940 780 7 000 2 5'10 3.560

92 Honduras 455 341.25 (2) 341,25 13.650 22.750 4 550 6 500 19.500 6.500 1.040 : 740 7.000 3 000 4 200

93 Hong Kong 390 292.50(1) 292,50 11.700 19.500 3.900 4.940 : 14 820 4 940 520 220 6 000 2.150 3.010

94 Hungarian Peops Rep 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 14 820 4.940 650 400 - 9 500 3 580 5.015

95 Iceland 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 j 14.820 4 940 650 9 500 4 530 6 354

96 Ifni/West Africa 780 530

97 India 455 341,25 (1) 341,25 13.650 22.750 4.550 4.940 14.820 4.940 650 | 280 7 000 3 340 4 680

98 Inmarsat-Atlantic West 1.788 - 53 640 89.400 17.880 11.700 ! 35.100 11.700 35.760

99 Inmarsat-Atlantic East 1.788 - 53.640 89.400 17,880 11.700 35.100 ! 11.700 35 760

100 Inmarsat-lndian 1.788 53.640 89.400 17.880 11.700 ; 35.100 . 11.700 35 760

101 Inmarsat-Pacific 1.788 53.640 89.400 17.880 11.700 35.100 | 11.700 35 700

102 Iran 520 390.00 (1) 390.00 15.600 26.000 5.200 6.500 19 500 6.500 650 '4M 8 000 3 390 4 750

103 Iraq 618 463.50(1) 463,50 18.540 30.900 6.180 6.500 19.500 6.500 650 9 500 4.000 5600

104 Ireland 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 9.500 3 580 5 015

105 Israel 18.540 30.900 6.180 6.500 19.500 6.500 650 3 540 4960

106 Italy 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 ! 14.820 i 4.940 650 410 9.500 3 580 5.015

107 Cote d'lvore 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19 500 6 500 1.040 600 7 000 3 160 4 425

108 Jable Ghana . | 780

109 Jamaica 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 | 6.500 650 , 280 7.000 3.000 4.200

110 Japan 455 341,25 (1) 341,25 13.650 22.750 4.550 4.940 , 14.820 4.940 520 7.000 2.500 3 500

NOTE :
N.R Normal Rale
R.R : Reduced Rate
W-R : Weekend Rale
S to S : Station to Station
P to P : Person to Person
ORD : Ordinary
GOV . Government

Bureaulax Service rates are the same rate as IDD telephone service rates 
Telephone rates applied in Balam is 20% discount ol existing rales 
Fax Plus rate is charged on billable - page basis: 
one page contents/character volume does not exceed 40 kilobytes 
The rates are subject to 10% value added tax

(t) Reduced Rate applies Iron: Oh 00 pm to 06 00 am local lime 
(2) Reduced Rate applies from 00.00 am to 07 00 am local time 
(3j Weekend Rate applies from 00 00 am to 12 00 pm local time

Local time in Indonesia s divided into 3 time zones as follows ■
• Western Indonesian time is 7 hours ahead of GMT
• Central Indonesian time is 8 hours ahead ol GMT
• Eastern Indonesian tine a 0 hours ahead of GMT
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246

(Uni! = RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing

6 Seconds 
Period

N.R | R.R

(IDD)

W.R (3)

Operator Assisted

Minimum
3 minutes Add

I Per
S TO S P TO P Mmute

Basic
Per-

Minute

Semi Auto

Basic I Add 
Per- Per-

Minute Minute

Basic | 14
7 Words | Words

ORD GOV PRESS

Per - Word

Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4

111 Jordan 618 463,50(1) 463,50 18.540 30.900 6.180 6.500 19.500 6.500 650 9.500 4.000 5.600

112 Kamara Island i | 650

113 Kenya 455 341,25(2) | 341,25 13.650 22.750 4.550 6.500 ■ 19 500 6.500 650 * 7.000 3.160 4.425
114 Kiribati Republic 618 463,50(1) 463,50 18.540 30 900 6.180 4.940 14.820 4.940 780 530 9 500 4.310 6 035
115 Dem.Peps Rep.of Korea 520 390.00(1) | 390.00 15.600 26.000 5.200 4.940 14.820 4.940 650 8.000 2.860 4.005

116 Korea (Rep. of) 455 341,25(1) 341,25 13.650 22.750 4.550 4.940 14.820 4.940 650 " 7.000 2.500 3.500

117 Kuwait 520 390.00 (1) 390.00 15.600 26.000 5.200 6 500 19.500 6.500 650 680 8.000 3.390 4.750

118 Lao Peop's Dem Rep. of 520 390.00(1) 390.00 15.600 26.000 5.200 14.820 4.940 650 _ 8.000 3.810 5.335

119 Lebanon 618 463,50(1) 463,50 18.540 30.900 6.180 6.500 ; 19 500 6.500 780 480 9.500 4.000 5.600

120 Leshoto 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 ! 19.500 6.500 650 7.000 3.000 4 200

121 Liberia 455 341.25 (2) , 341,25 13.650 22.750 4.550 6.500 19.500 6.500 7.000 3.000 4 200

- Monrovia | 1.040

- Others - - 1.040 680

122 Libya 455 341.25 (2) 341,25 13.650 22 750 4.550 6 500 ' 19.500 6.500 650 400 7.000 3.160 4.425

123 Liechtenstein - I 4.940 14.820 4.940 650 500

124 Lithuania 618 463.50(2) 463 50 18.540 30.900 6.180 4.940 j 14.820 4.940 4.270 5.980

125 Luxembourg 618 463,50(2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 410 9.500 3.580 5.015

126 Macao 455 341,25(1) | 341,25 13.650 22.750 4 550 6.500 19.500 6.500 520 480 7.000 3.340 4.680

127 Madagascar 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 550 7.000 3.160 4.425

128 Madeira 650 420 .

129 Malawi 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 7.000 3.160 4.425

130 Malaysia 260 195,00(1) 195,00 7.800 13.000 2.600 4.940 . 14.820 4.940 520 4.000 1.910 2.675

131 Maldives 520 390.00 (1) 390.00 15.600 26.000 5.200 4.940 14.820 4.940 650 8.000 3.810 5.335

132 Mali 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 ' 19.500 6.500 1.040 600 7.000 3.160 4.425

NOTE :
N.R : Normal Rate
R.R Reduced Rale
W R Weekend Rate
StoS Station to Station
PloP : Person to Person
ORD ' Ordinary
GOV Government

Bureaulax Service rates are the same rate as IDD telephone service rates 
Telephone rates applied in Batam is 20% discount of existing rates 
Fax Plus rate is charged on billable - page basis; 
one page contents/character volume does not exceed 40 kilobytes 
The rates are subject to 10% value added tax

(1) Reduced Rate applies from 09.00 pm to 06.00 am local time
(2) Reduced Rate applies from 00.00 am to 07.00 am local time
(3) Weekend Rate applies from 00.00 am to 12.00 pm local lime

Local time in Indonesia is divided into 3 time zones as follows :
• Western Indonesian time is 7 hours ahead of GMT
• Central Indonesian time is 8 hours ahead of GMT
• Eastern Indonesian time is 9 hours ahead of GMT
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(Unit = RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing (IDD)

6 Seconds
Period

N.R R.R | W.R (3)
i:

Operator Assisted

Minimum
3 minutes Add

Per-
S TO S : P TO P Mmu,e

Auto

Basic
Per

Minute

Semi Auto

Basic Add
Per- Per-

Minute Minute

Basic 14
7 Words Words

ORD GOV PRESS

Per - Word

Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4

133 Malta 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 ; 14.820 4.940 650 250 9.500 3.580 5.015
134 Mariana Islands (Saipan) 520 390.00 (1) 390.00 15.600 26.000 5.200 6 500 ’ 19.500 6.500 780 i - I 8.000 3.810 5 335
135 Marshall Island (Majuro) 520 390.00 (1) 390.00 15.600 26.000 5.200 6.500 19.500 6.500 650 8.000 3.040 4.260
136 Macedonia 618 463.50 (2) 463.50 18.540 30.900 6.180 4.940 ' 14.820 4.940 j - - 3 580 5.015
137 Martinique 455 341,25 (2) 341,25 13.650 22.750 4 550 6.500 19.500 6 500 1.040 : 780 7.000 3.000 4.200
138 Mauritania 455 341,25 (2) 341,25 13.650 22.750 4.550 6 500 ' 19.500 6.500 1.040 600 7.000 3 340 4 680
139 Mauritius 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 280 7.000 3.340 4.680
140 Mayotte Island 455 341,25 (2) 341,25 13.650 22.750 4.550 - 1.040 i - 3 340 4.680
141 Mexico 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 I 19.500 6.500 780 490 7.000 2.620 3.670
142 F.S. of Micronesia 520 390.00 (1) 390.00 15.600 26.000 5.200 4.940 ' 14.820 i 4.940 650 I " - 8.000 3.810 5 335

- Caroline Island ' 650

143 Midway Island 650 i '

144 Monaco " " " - 650 410

145 Mongolian Peop's Rep 618 463,50 (1) 463,50 18.540 30.900 6.180 19.500 ; 6.500 650 I - 9.500 4.530 6 345
146 Montserrat 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 280 7.000 3.000 4.200
147 Marocco 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 i 19.500 6.500 780 530 7.000 3.160 4.425
148 Mozambique 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 340 7.000 3 340 4.680
149 Namibia 13.650 22.750 4.550 6.500 19.500 | 6.500 650 i - 3.160 4.425
150 Nauru 520 390.00 (1) 390.00 15.600 26.000 5.200 4.940 14.820 4.940 650 8.000 3 580 5.015
151 Nepal 455 341,25 (1) 341,25 13.650 22.750 4.550 4.940 ' 14.820 j 4.940 650 i - 7.000 3.340 4.680
152 Netherlands 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 , 14.820 4.940 650 310 9.500 3.580 5.015
153 Netherlands Antilles 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 ! 19.500 6.500 650 - 7.000 3 040 4.260
154 New Caledonia 618 463,50 (1) 463,50 18.540 30.900 6.180 6.500 j 19.500 6.500 780 , 510 9.500 4.270 5.980
155 New Zealand 455 341.25(1) 341,25 13.650 22.750 4.550 4.940 i 14 820 j 4.940 520 | " j - 7.000 3 340 4.680

NOTE :
N R Normal Rale
R.R Reduced Rate
W.R Weekend Rate
StoS Station to Station
PtoP Person to Person
ORD Ordinary
GOV Government

Bureaulax Service rales are the same rate as IDD telephone service rates 
Telephone rates applied in Batam is 20% discount ol existing rates 
Fax Plus rate is charged on billable - page basis: 
one page contents/character volume does not exceed 40 Kilobytes 
The rates are subject to 10% value added tax

(1) Reduced Rate applies (rom 09 00 pm to 06 00 am local time
(2) Reduced Rate applies from 00.00 am to 07 00 am local time
(3) Weekend Rate applies from 00.00 am to 12 00 pm local time

Local lime in Indonesia is divided into 3 time zones as follows
• Western Indonesian time is 7 hours ahead of GMT
• Central Indonesian time is 8 hours ahead ol GMT
• Eastern Indonesian time is 9 hours ahead of GMT
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(Unit = RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing (IDD)

6 Seconds
Period

N.R R.R j W.R (3)

Operator Assisted

Minimum
3 minutes Add

I Per-
S TO S P TO P MmUle

Auto

Basic
Per-

Minute

Semi Auto

Basic Add
Per- Per

Minute Minute

Basic 14
7 Words Words

ORD GOV , PRESS

Per - Word

Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4

156 Nicaragua 455 341.25 (2) 341,25 13.650 22.750 4 550 6.500 19.500 6.500 1.040 730 I 7.000 3.000 4.200

157 Niger 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 19.500 j 6.500 1.040 7.000 3 340 4.680

158 Nigeria 455 341,25 (2) 341,25 13.650 22.750 4 550 6.500 19.500 6.500 650 MO ' 7.000 3.160 4 425

159 Niue Island 520 390.00 (1) 390.00 15.600 26.000 5.200 „ 780 - 8.000 3.810 5.335

160 Norfolk Island 455 341,25 (1) 341,25 13.650 22.750 4550 - ! 650 i 7.000 3.340 4.680

161 Norway 618 463,50 (2) 463.50 18.540 30.900 6.180 4.940 14.820 4.940 650 9.500 3 580 5.015

162 Oman 618 463,50 (1) 463.50 18,540 30.900 6.180 6.500 19.500 i 6 500 910
I

9.500 4.000 5.600

- Sallalah - 910

163 Pakistan 520 390.00(1) 390.00 15.600 26.000 5.200 6.500 19.500 6.500 520 210 8.000 3.810 5.335

164 Palau 520 390.00 (1) 390.00 15.600 26.000 5.200 4.940 14.820 4.940 520 ■ : 8000 3.810 5.335

165 Panama 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 9 TO ! 7.000 3.000 4 200

166 - Others • -
I 1.040 730

167 Papua New Guinea 455 341,25(1) 341,25 13.650 22.750 4.550 4.940 14.820 ' 4.940 650 7.000 3.340 4.680

168 Paraguay 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 910 720 7.000 3.000 4.200

169 Peru 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 910 530 7.000 3.000 4.200

170 Peru Tacna 910 500 ;

171 Philippines 390 292,50 (1) 292,50 11.700 19.500 3.900 4.940 14.820 4.940 6.000 2.390 3.350

-Manila 520

-Others J 650 I

172 Pitcairn Island '
! 650 - i - •

173 Poland 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 MO ! 9.500 3.580 | 5.015

174 Portugal 618 463.50 (2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 9.500 3.580 5.015

175 Puerto Rico 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 7.000 3.000 j 4.200

176 Qatar 520 390.00 (1) 390.00 15.600 26.000 5.200 6.500 19.500 j 6.500 650 ' 8.000 3.390 ' 4.750

NOTE :
NR Normal Rale
R R Reduced Rate
W.R Weekend Rate
StoS Station to Station
P to P Person to Person
ORD Ordinary
GOV Government

Bureaufax Service rates are the same rate as IDO telephone service rates 
Telephone rates applied in Batam is 20% discount of existing rates 
Fax Plus rate is charged on billable - page basis, 
one page contents/character volume does not exceed 40 kilobytes 
The rates are subject to 10% value added tax

(t) Reduced Rate applies from 09 00 pm to 06.00 am local time
(2) Reduced Rate applies from 00.00 am to 07.00 am local time
(3) Weekend Rate applies from 00.00 am to 12 00 pm local time

Local time in Indonesia is divided into 3 time zones as follows :
• Western Indonesian time is 7 hours'ahead of GMT
• Central Indonesian time is 8 hours ahead of GMT
• Eastern Indonesian time is 9 hours ahead of GMT
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(Unit = RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing

6 Seconds 
Period

N.R fi.R

(IDD)

W.R (3)

Operator Assisted

Minimum
3 minutes Add

, ] Per-
S TO S P TO P j Mlnule

!l

Auto

Basic
Per-

Minute

Semi Auto

Basic Add
Per- Per-

Minute Minute

Basic | 14
7 Words Words

ORD GOV PRESS

Per - Word

Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4

17/ Reunion 455 341,25(2) | 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 ! 460 7.000 3.340 4.680

178 Romania 618 463.50(2) ' 463,50 18 540 30.900 6.180 4.940 14.820 j 4.940 650 430 9.500 3.570 4.500
179 Rwandese Republic 455 341,25(2) ; 341,25 13.650 22.750 4.550 6.500 19 500 6.500 780 430 7.000 3.340 4680
180 San Marino 618 463.50(2) ; 463.50 18.540 30.900 6.180 650 : 410 3.580 5.015
181 Sao tome & Principe 13.650 22.750 4.550 910 620 3.340 4.680
182 Saudi Arabia 520 390.00(1) 390.00 15 600 26.000 5.200 6.500 19.500 : 6 500 780 510 8.000 3.390 4.750
183 Senegal 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 19.500 : 6.500 1.040 : 600 7.000 3.160 4.425
184 Seychelles 455 341,25(2) . 341,25 13.650 22 750 4.550 6.500 19.500 6.500 650 ! 280 7.000 3.340 4.680
185 Sharawi Spain 13.650 22 750 4.550 1.040 ! 780 3.340 4.680
186 Sierra Leone 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 19.500 ; 6.500 650 ! 280 7.000 3.340 4.680
187 Singapore 260 195,00(1) i 195,00 7.800 13.000 2.600 4.940 14 820 i 4.940 520 4.000 1.910 2 675
188 Slovenia (Rep.of) 618 463 50(2) i 463.50 18.540 30.900 6.180 3.580 5.015
189 Solomon Islands 520 390 00(1) 390.00 15.600 26.000 5.200 4.940 14.820 | 4.940 650 i 280 8 000 3.580 5015
190 Somali Dem.Rep 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 19 500 6.500 780 460 7 000 3.160 4 425
191 -Mogadishu - - 780 460
192 South Africa 13.650 22.750 4.550 6.500 19.500 6 500 650 3.160 4.425
193 Spain 618 463,50(2) 463,50 18.540 30.900 6.180 4.940 14.820 4 940 650 9.500 3.580 5.015
194. Srilanka 455 341,25(1) 341,25 13.650 22.750 4.550 4.940 14.820 4.940 650 7.000 3.340 4.680
195 St.Christoper & Navis . 650
196 SI.Helena . 650 i 280
197 St.Kills 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 19.500 : 6.500 650 ! 280 7.000 3.340 4.680
198 St.Lucia 455 341,25(2) j 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 280 7.000 3.160 4.425
199 St.Piere & Miquelon 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 19.500 : 6.500 780 : 490 300 7.000 3.160 4.425
200 St. Vincent/the Grenadines 455 341,25(2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 j 280 7.000 3.160 4.425

NOTE :
NR Normal Rate
R.R Reduced Rate
W.R Weekend Rate
StoS Station to Station
P to P Person to Person
ORD Ordinary
GO V Government

Bureaufax Service rates are the same rate as IDD telephone service rates 
Telephone rates applied in Batam is 20% discount ol existing rates 
Fax Plus rate is charged on billable - page basis: 
one page conlents/characler volume does not exceed 40 kilobytes 
The rales are subject to 10% value added tax

(1) Reduced Rate applies from 09.00 pm to 06.00 am local time
(2) Reduced Rate applies from 00.00 am to 07.00 am local time
(3) Weekend Rate applies from 00 00 am to 12 00 pm local time

Local time in Indonesia is divided into 3 time zones as follows :
• Western Indonesian time is 7 hours ahead of GMT
• Central Indonesian time is 8 hours ahead of GMT
• Eastern Indonesian time is 9 hours ahead of GMT
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(Unit = RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing

6 Second 
Period

(IDD) Operator Assisted

mum
lutes | Add

Auto

Basic
Per-

Minute

Semi Auto
Basic

7 Words
14

Words Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

Per- Page
A 4

Mini 
3 mir Basic

Per-
Minute

Add
Per-

Minute

ORD

F

GOV PRESS

N.R R.R W.R (3) STOS P TO P
Minute >er - Word

201 Sudan 455 341,25 (2) 341,25 13 650 22.750 4.550 6.500 19.500 6.500 650 360 7.000 3.340 4.680

-Others . 780 480

202 Suriname 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 7.000 3.000 4.200

203 Swaziland 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 7.000 3.160 4.425

204 Sweden 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 420 9.500 3.580 5015

205 Switzerland 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 410 9.500 3.580 5 015

206 Syria Arab Rep 618 463,50 (2) 463,50 18.540 30.900 6.180 6.500 19 500 6.500 910 530 9.500 4.000 5.600

207 Taiwan 455 341,25(1) 341,25 13.650 22 750 4.550 4.940 14 820 4.940 650 7.000 2.500 3.500

208 Tanzania 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 910 7.000 3.160 4.425

209 Thailand 390 292,50(1) 292,50 11.700 19.500 3.900 4.940 14.820 4.940 520 330 6.000 2.860 4.005

210 Togolese Republic 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 910 430 7.000 3.160 4.425

211 Tonga 618 463,50(1) 463,50 18.540 30.900 6.180 6.500 19.500 6.500 650 230 9.500 4.310 6.035

212 Trinidad & Tobago 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 280 7.000 3.000 4.200

213 Tunisia 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 410 7.000 3.040 4.260

214 Turkey 618 463,50(1) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 780 540 9.500 3.580 5.015

215 Turk & Caisos Isl 6.500 19.500 6.500 650 120

216 Tuvalu 520 390,00(1) 390,00 15.600 26.000 5.200 4.940 14.820 4.940 650 3.810 5.335

217 Uganda 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 210 7.000 3.160 4.425

218 U.A. Emirates 520 390,00(1) 390,00 15.600 26.000 5.200 6.500 19.500 6.500 1040 520 8.000 3.160 4.425

Abu Dhabi, Ajma 1.040

- Dubai 1.040 750

- Fujairah; Ras Al-Khaimah; 1040 520

Sagah & Um al Quawam _ 1040 520

219 U K of Great Britain 520 390,00 (2) 390,00 15.600 26.000 5.200 4.940 14.820 4.940 650 280 8.000 2.860 , 4.005

NOTE :
N.R Normal Rate
R R Reduced Rate
W.R Weekend Rate
StoS Station to Station
PtoP Person to Person
ORD Ordinary
GOV Government

Bureaufax Service rates are the same rate as IDD telephone service rates 
Telephone rates applied in Batam is 20% discount ol existing rates 
Fax Plus rate is charged on billable - page basis, 
one page contents/character volume does not exceed 40 kilobytes 
The rates are subject to 10% value added tax

(1) Reduced Rate applies from 09.00 pm to 06.00 am local lime
(2) Reduced Rate applies from 00.00 am to 07.00 am local time
(3) Weekend Rate applies from 00.00 am to 12.00 pm local time

Local time in Indonesia is divided into 3 time zones as follows :
• Western Indonesian time is 7 hours ahead of GMT
• Central Indonesian time is 8 hours ahead of GMT
• Eastern Indonesian time is 9 hours ahead of GMT
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(Unit = RUPIAH)

NO.

COUNTRIES

TELEPHONE TELEX TELEGRAM BUREAUFAX
STORE & 

FORWARD FAX
(FAX PLUS)

Direct Dialing

6 Second 
Period

N.R R.R

(IDD) Operator Assisted

Minimum

Auto

Basic
Per-

Minute

Sem

Basic
Per

Minute

Auto

Add
Per-

Minute

Basic 14
7 Words Words

ORD GOV PRESS

Per - Word

Basic

Per- Page
A 4

Standard

Per- Page
A 4

Fine

W.R (3)

j mir

STO S

lutes

PTO P

Per-
Minute Per- Page

A 4

-Nothern Ireland - 650 280

220 Uruguay 455 341,25 (2)' 341,25 13.650 22.750 4.550 6,500 19.500 6.500 7.000 3.040 4.260

- Montevideo 910 490

- Others . 1.040

221 United States of America 455 341,25 (2) 341,25 13.650 22.750 4.550 4.940 14.820 4.940 650 280 7.000 2.500 3.500

222 Union of Soviet Soc Rep 618 463,50 (2) 463,50 18.540 30.900 6.180 4,940 14.820 4.940 650 330 9.500 4.270 5.980

223 Vanuatu 618 463,50(1) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 450 9.500 4.310 6 035

224 Vatican 4.940 14.820 4.940 650 420 3.580 5.015

225 Venezuela 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 1.040 750 7.000 3.000 4 200

226 Viet Nam 520 390,00(1) 390,00 15.600 26.000 5.200 14.820 4.940 650 8.000 3.810 5 335

227 Wallis & Futuna Islands 18.540 30.900 6.180 910 660 4.530 6.345

228 Western Samoa 520 390,00(1) 390,00 15.600 26.000 5.200 6.500 19.500 6.500 650 8.000 3.810 5.335

229 Yemen 618 463,50(1) 463,50 18.540 30.900 6.180 6.500 19.500 6.500 520 260 9.500 4 020 5.630

230 Yemen, Arab Rep. 618 463.50(1) 463,50 18.540 30.900 6.180 6.500 19.500 6.500 650 360 9.500 4.020 5.630

231 Yugoslavia Fed. Rep. Of 618 463,50 (2) 463,50 18.540 30.900 6.180 4.940 14.820 4.940 650 430 9.500 3 580 5.015

232 Zaire 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 . 7.000 3 160 4.425

233 Zambia 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 7.000 3.160 4.425

234 Zimbabwe (Rhodesia) 455 341,25 (2) 341,25 13.650 22.750 4.550 6.500 19.500 6.500 650 7.000 3.340 4.680

NOTE :
N.R Normal Rate
R.R Reduced Rale
W.R Weekend Rate
StoS Station to Station
PtoP Person to Person
ORD Ordinary
GOV Government

Bureaufax Service rates are the same rate as IDD telephone service rates 
Telephone rates applied in Batam is 20% discount ol existing rates 
Fax Plus rale is charged on billable - page basis: 
one page contents/character volume does not exceed 40 kilobytes 
The rates are subject to 10% value added tax

(1) Reduced Rate applies from 09,00 pm to 06.00 am local time
(2) Reduced Rate applies Irom 00 00 am to 07.00 am local time
(3) Weekend Rate applies Irom 00 00 am to 12.00 pm local time

l.ocal time in Indonesia is divided into 3 time zones as follows 
' Western Indonesian time is 7 hours ahead ol GMT
• Central Indonesian time is 8 hours ahead ol GMT
• Eastern Indonesian time is 9 hours ahead of GMT
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Maritime Satellite Communications Rate

Leased Circuit Rate

Indosat Business Service (IBS) Rate

Packet Switched Data (SKDP) Rate

Electronic Information System (SIE) Rate

Television Rate

Videoconference Rate



MARITIME SATELLITE COMMUNICATIONS RATE
Rate vary according to the sea area of the ship called and
according to the route used. Please see full details below. (Unit = RUPIAH)

E L E XE P H O N EQj Foreign Foreign C.E.S 
Z Country | Country and 
O 1 ( A ) ( B ) ShipSECTION

Auto
maticOperator Assisted Semi Automatic

Basic 
Per- 
page 
A 4

Per- Minimum j Addt’l 
minute 3 minutes Per minute

Addt'lBasic ; Minimum 
6 seconds j 3 minutes ! Per minute

Station to Station

Foreign
Coast
Earth
Station

53.640 17.880
Indonesia 
to Ships 35.76011.700 11.70035.100

Person to Person

89.400 17.880

NOTE :
1) C.E.S. : Coast Earth Station.
2) CES Charge : Charge for ship to shore/shore to ship

communications using maritime satellite.
3) F.Country A : Foreign country where CES is located.
4) F.Country B : Foreign country where no CES is located.
5) The charges are subject to 10% value added tax
6) All regions (FOR, IOR, AQR) could be reached

INTRODUCTORY

d

&

Domestic Customer

Exchange

Coast Earth Station

~e-
Maritime Satellite 

Ship of any nationality

16



LEASED CIRCUIT RATE

ONE TIME MONTHLY CHARGES
CHARGE

SERVICE " —‘ --------- ' --- - ---------- — ' ----- - ..... ■ " -
Local Line Local line International
Installation Line
(per pair) (per pair)

I. INTERNATIONAL CHARGE

1. TELEPRINTER

a. 50 baud
1) quarter speed USD. 1,000
2) half speed - USD. 1,500
3) full speed - - USD. 2,500

b. 75 baud full speed - - USD. 2,750
c. 100 baud full speed - - USD. 3,000
d. 200 baud full speed - - USD. 4,000

2. A.V.D.

a. Voice - - USD. 5,625
b. Speech Plus

1 Printer - - USD. 6,190
2 Printers - - USD. 6,750
3 Printers - - USD. 7,315

c. Data - - USD. 5,625

II. DOMESTIC CHARGE
1. Printer Rp.2.000.000,- Rp.600.000,-
2. A.V.D. Rp.2.000.000,- Rp.600.000,-

*) *)

NOTE :
1. The charge is applicable to all destination countries
2. Monthly charge subject to 10% value added tax
3. Charges of Int'l Dedicated Circuit are International Charge + Domestic Charge 
*). Rate is applicable for Jakarta. Domestic Line charges will be added for cities

outside Jakarta, depending on locations

17



INDOSAT BUSINESS SERVICE (IBS) RATE
(Unit = US $)

SPEED
ONE TIME 

INSTALLATION 
CHARGE

MONTHLY
CHARGE

MONTHLY LEASE TERM

1 YEAR 3 YEARS 5 YEARS

64 Kbps 1,000 8,500 8,500 7,800 7,000

128 Kbps 1,000 12,750 12,750 11,800 10,500

256 Kbps 1,000 21,250 21,250 19,500 03 O O O

384 Kbps 1,000 29,750 29,750 27,500 25,000

512 Kbps 1,000 38,250 38,250 35,000 32,000

2.048 Kbps 1,000 76,500 76,500 70,500 65,000

NOTE :
1. The charge is applicable to all destination countries
2. The charge is subject to 10% value added tax
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PACKET SWITCHED DATA SERVICE (SKDP) RATE

MODE of
COMMUNICATIONS

MONTHLY - CHARGE

Installation

Charge

(per-Pair)

Fixe

Local

Line

d Monthly Charge

Modem Port and NUI Charge

300 Bps I200 Bps . 2400 Bps 4800 Bps
(Rp) i (Rp) | (Rp) i (Rp)

U s a

Duration/
minute

Dorn Int'l
(Rp) US.$.

g e c h a r g

Volume/
Segment

Dorn Int'l
(Rp) . US.$.

Local

telephone

pulse

DEDICATED

Rp. 1.000.000,- ")

(Depending)

(upon City)

Rp.600.000,-

----------------1 I !

125.000,- I 250.000,- 475.000,-

i i:

50,- 0.25

I

5.- 0.015

DIAL UP Rp. 50.000, 60.000,- 60.000,- 50, ■ 0.25
!

5,- 0.015

|

Subject

to local

telephone

pulse

NOTE :

1. NUI : Network User Identification

2. 1 Segment : \<64 characters

3. Additional charge applied for dedicated

a. Closed User Group

b. Collective Number Group

c. Fast Select

d. Auto Call

e Abbreviated Call

: Rp. 15000 / user /month 

: Rp. 5000 / month 

: Rp. 5000 / month 

: Rp. 5000 / month 

: Rp. 5000 / month

4. Cities providing the service

Bandung ”). Batam, Denpasar, Jakarta "), Medan"'), Palembang"), 

Semarang, Surabaya"), Ujung Pandang, Jogyakarta").

5. Destination Countries :

Argentina, Australia, Austria, Belgium, Brazil,

Canada, Chile, Colombia, Denmark, Finland,

France, Hongkong, Hawaii, Italy, India, Japan, 

Luxemburg, Malaysia, Netherlands, New Zealand, 

Norway, Papua New Guinea, South Korea, Singapore, 

Saudi Arabia, Spain, Sweden, Switzerland, Taiwan, 

Thailand, Trinidad & Tobago, USA,

United Arab Emirates, United Kingdom, Germany, 

Philippines, Greece, Czecko & Slovakia, Senegal, 

China (People Rep of), Brunei, Egypt.

6. The charges are subject to 10% value added tax.

"). Rate is applicable for Jakarta, others depending upon city 

"). Dial in & dial out facilities
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5
-1

ELECTRONIC INFORMATION SYSTEM RATE (SIE)

Registration Fee
Monthly

/
SERVICE CHARGE

Charge / — — - ■ ' ---- -
1. Rp. 25.000/User ID Per User ID / SIE - SIE SIE - DATA BASE SIE - FAX/TLX

2. Rp.200.000 / Group 
(10-27 User ID) Rp. 25.000 / Domestic Inti Domestic ■ Inti Domestic j Inti

Duration Domestic
per minute Rp. 150 Rp. 150

Rp. 150

Rp. 150 : Rp. 150 Rp. 150 Rp. 150

Basic Charge Volume per 
character Rp. 150 Rp. 150 | Rp. 150 Rp. 150 Rp. 150

Duration 
per minute Rp. 250 | USD. 0.75 Rp. 250 ; USD. 0.45

Additional Charge Volume per 
character

!
USD. 0.5 1 !

Tlx/Fax
Data Base ')

| *)

*) *)

NOTE : 

1.

2.

3.

4.

5.

6.

7.

Other Service Charge
Per - month

Charge
Per - 2 weeks Block

E- pub / E-Adv

Storing

Rp.100.000

Rp. 350

1

') Telex / Fax / Data Base tariff depending upon destination countries.

SIE - SIE : Connection between E - Mail either domestic or International

SIE - DataBase : Connection to overseas data bases
SIE - FAX/TLX : SIE (E - MAIL) Connection to/from Fax/Tlx services

Cities where SIE (E - MAIL) service are available in Indonesia

Bandung, Batam, Denpasar, Jakarta, Medan, Palembang, Semarang,Surabaya, Ujung Pandang, Jogyakarta.
Destination countries of SIE (E - Mail) service

Australia, Canada, Denmark, England,France, Finland, Hongkong, Ireland, Israel, Italy, Japan, Malta, Mexico, Netherlands, 
New Zealand. Philippines, Puerto Rico, Singapore, South Korea, Switzerland, Taiwan, United States, Germany.
The charge are subject to 10% value added tax
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TELEVISION SERVICE RATE
(Unit = US $)

SERVICE FACILITY

INTERNATIONAL LINK

-------------------------------------------------------------------- 1

NATIONAL LINK

FIRST
10 MINUTES ADD MINUTE

UNUSED
SCHEDULED

MINUTE

STUDIO TELEVISION LINK

FIRST 10 MINS ADD MINUTE
I

1. OCCASIONAL

- VIDEO & AUDIO

(SINGLE HOP SERVICE) 850 30 2 212.50 7.50

- VIDEO & AUDIO

(DOUBLE HOP SERVICE) 1700 60 4
j

2 . CONTRACT BASIS

- 300 - 599 MINUTES

(PER MONTH) 637.50 22.50 i

- 600 - MORE

(PER MONTH) 425 15 -

3. CANCELLATION

- 10 DAYS TO 24 HOURS

BEFORE TRANSMITTING 100 3 -

- LESS THAN 24 HOURS

TO TRANSMITTING 350 6

NOTE :
1. The charge are applicable to all destination countries in IOR , FOR and AOR
2. No additional charge for multi destination transmission services
3. The charge is subject to 10% value added tax
4. National Link is only for Jakarta area
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VIDEOCONFERENCE SERVICE RATE

A. NORMAL RATE (Unit - US $)

5
CO

SERVICE
FACILITY

ZONE 1
ASIA & OCEANIA

ZONE 2 
EUROPE & 
NORTH AMERICA

ZONE 3 
AFRICA &
LATIN AMERICA

INT’L TRANSMISSION 
CHARGE

1ST HOUR ADD. @ 15 MINS

1120

1220

1320

280

305

330

STUDIO ROOM 
(INCLUDING EQUIPMENTS)

1ST HOUR . ADD. @ 15 MINS

280

280

280

70

70

70

EQUIPMENT ONLY WITHOUT 
STUDIO ROOM

INTERNATIONAL TRANSMISSION 
CHARGE

1ST HOUR ADD. @15 MINS

200

200

200

50

50

50

B. DISCOUNT RATE

• 50% Off of international tranmission charge is applied to all destination countries 
during promotion until August 1993

• 10% Off of international transmission charge is applied to all destination countries 
for using the service more than five (5) hours per month

C. CANCELLATION CHARGE

• 25% Of international transmission charge for cancellation submitted within 
24 - 48 hours before the conference •

• 50% Of international transmission charge for cancellation submitted less than 
24 hours before the conference

D. DOMESTIC TRANSMISSION CHARGE

(For customer permises to Indosat Headquarters)

Local line charge will be on a case basis

E. V.A.T.

• The charge is subject to 10% value added tax

22



ro
03
O

WORLD TIME CHART

23



INDOSAT

FORMULIR APLIKASI /APPLICATION FORM 
INDOSAT BUSINESS SERVICE (IBS)

t>002

Yang bedanda '.angan di bawah ini :
Herewith unriemigned

Nam a ...........................................................

Tanda Sab Dm
Identity card .....................................................................................
Alamat ..................................................................................
Address ..................................................................................
Jabatan 1 ..................................................................................
Title
N P.W.P .....................................................................................
Tax Registration Number

bertindak untuk dan alas nama . 
acting tor and on behall ot

Nama .............................................................................
Name
Alamat ................................................................................
Address
Telepon .....................................................................................
Telephone

Faksimili ........................................................

menga|ukan permmtaan berlangganan jasa Indosat Business Service (IBS) 
dengan data sebagai benkut :
apply for Indosat Business Services (IBSI with these requirements below

1. Kecepatan Kirim L____ j 64 KBPS

Speed c=□ 128 KBPS

r~n 256 KBPS

i_____ j 384 KBPS

n 'n 512 KBPS

...... KBPS

2. Antar Muka

Interlace [ 3 RS 449

l V35

G.703

3 Negara Tu|uan ........................................................
Destination Country

4 Penyelenggara telekomunikasi di negara tujuan : ............
Telecommunication earner in above destination country:

5 Data Pelanggan di luar negeri :
Customer data in above destination country:

Alamat ...........................................................................
Address
Telepon ...........................................................................
Phone
Teleks : ...........................................................................
Telex
Faksimili ...........................................................................
Fax

6. Tanggal aktivasi ........................................................................... ■
Activation date
(diberlakukan setelah uji coba "end to end'Vvalid after end to end test)

7. Masa kontrak Tahun
Lease period

8 Konfigurasi Jarmgan :
Network Configuration

9. Lokasi Perangkat IBS : ...............
Location of IBS equipment

10. Tekmsi yang dihubungi ................
Technical Person Contact Points

Name
Alamat ..............
Address
Telepon ..............
Telephone
Faksimili
Fax
Teleks
Telex

................................... 19
Pemohon/Applicant

Cap
& materai

Keterangan / Note :
Tanggal aktivasi digunakan sebagai dasar pemberla- 
kuan masa kontrak dan penagihan.
Upon activation of the circuit the contract agreement 
and billing will be commenced.



□ □ □ □ □ □ □ n □ □ □ n □
□ n □ □ □ □ n n □ □ □ □ □

□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ O □ □ □

□ □ □ □ □ □ LT □ □ □ □
□ □ □ □ Q □ fj □ □ □ □
□ □ □ □ □ □ □ a □ □ □
□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ a □ □ □ □
□ rj □ n □ □
□ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ c G □ □ □
□ □ □ □ □ □ □ □ n □ □

□ □ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □ □ □

INTERNATIONAL
DIRECT

C I R C U I T

International Direct Circuit

International Direct Circuit us a dedicated analog circuit with 
recommended greeds up to 2.400 Bps, for 24 hour point to point 
communication link including voice, data and telex transmissions 
Iretween the 'ubsnibmq pnrl\' in Indcfiesia and its Business counter pail

Type of Service
• Alternate Voice/Data (AVD)

Configured to transmit a combination of either voice and data or
voice and teleprinter. Recommended speed is up to 2,400 Bps 
while higher speeds can be used at the cuslomei s own risk in 
compromising the quality of the transmission.

• Teleprinter
Available at various transmission speeds 
of 50 and 75 Bps

Rates

Subscription Procedures
» File a written application to PI Indosat (Marketing Division/Sales 

Dept II|.

* A technical survey on the requirements of local us well as 
international networks will be conducted by Indosat

» if technically feasible, Indosat will provide the local network 
required and arrange with the respective telecommunication 
carrier abroad for the international netwoik segment of the link

* A lease Agreement is signed

Options/type of service Instalation , Monthly charge
fee (in US $)

1 TELEPRINTER : 
a. 50 baud

• quarter speed ') 1.000
• half speed ') j 1 500
• full speed •) 2.500

b. 75 baud •’ ! 2 750

2 ALTERNATE VOICE DATA
(AVD)
a. Voice
b. Speech Plus

’) ! 5,625

• 1 Telegraph ") 6490
• 2 Telegraph *) 6,750
• 3 Telegraph *1 7,315

c. Data (Computer) I | 5,625

Notes :
1 Above rates do not Include tariffs incurred frdm the use of local «3M|

networks. ■
2. *) : Subject Jo applicable fees for the installation of domestic circtdHH

For further information, contact:
* Jakarta

Jl. Medan Merdeka Barqf2l 
Jakarta 10110
Tel : (021)376-338, 381:0727, 

381-0777
• Surabaya -

Jl. Kayoon 72 - 74 " C-7
Surabaya 60271 ——
Tel : (031) 520-832; $20-879, 

520-971

4,/ '

Af.. ^
Jl. Perintis Kemerdekaan 39, 
Medan 2(123$
Tel (061)524-972

'

Jl. PiB,^ixllrman 12 
Denj^psbr - Ball 80114 
Tel ^ (0361)330-23 

' Bafam 
Jl. Dr. Sutomo 1 
Sekupang - Batam 29422 
Tel : (0778) 322-500; 322-200

INDOSAT

International D
irect C

ircuit



Sirkit Langsung Internasional Tarif

□ □ □ a □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □ □ □

□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □

□ □ □ □ □ a o □ □ □ n
□ □ □ □ □ cj □ □ □ □ □
□ □ o □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ * □ □ □ □ □
□ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □
□ □ □ □ □ □ □ □ □ □ □

1 □ □ □ □ □ □ □ □ □ □ □
toCT3 □ □ □ □ □ □ □ □ □ □ □
05 □ □ □ □ □ □ □ □ □ □ □ □

1 □ □ □ □ □ □ □ -□ □ □ □ □ □
□ □ □ □ □ □ □ 'D □ □ □ □ □

SIRKIT

LANGSUNG
INTERNASIONAL

INDOSAT

Litkii langsung Internasional adalah [ayt px^layanan sirkit sewa
analog dengan kecepatan yang direkomendaokan sampai 7400 Bps 
meloyom korrumkasi suoia, data dan leleks seloma 24 jam bagi
pelanggan di 'ndonesio dan mitra usahonyo di luar nageri

Jenis Layanan
• AVD (Alternate Voice Data)

Konfigu'osi ionngan dapat digunakan uniuk kamhmus Iransmisi 
suara dan data atau suaio dan teleprinter. Kecepatan yang 
ditekomendasikan adalah sebalas 2400 Bps walaupun dapat 
digunakan uniuk kecepatan yang lebih tutggc dengan resiko 
penurunan kualitas Iransmisi.

Prosedur Beriangganan
• Mengajukan perminlaon secara tertulis ke PI Indosal (Divisi 

Pemasaran/Bagian Penjualan II)
• PT IndosaLakan melakukan survai lekrus |oringan lokal dari lokasi 

pelanggarp ke Indosal dan janngan internasional ke negara 
fijjuan

• Bila data te.knis memungkmkan, Indosal akan mengurus pengadaan 
laiingan lokal balk secara leknis maupun adminislratif serta 
melakukan k.oordinasi dengan administrasi lelekornunikasi dari 
negara tujuan uniuk jaringan inlernasionalnya.

• Bila seluruii petsyaratan dan ketuarripuan leknis memuogkinkan, 
diionjutkon dengan penandalanganan kontrak.

Jenis hubungon Biaya
pasang

Tarif per-bulan 
(dalam US $)

t TELEPRINTER :
a. 50 baud

• quarter speed 1 * *) 1.000
• half speed *) 1.500
• full speed *) 2.500

b. 75 baud •> 2.750

2 ALTERNATE VOICE DATA !

(AVD)
a. Voice *) i 5,625
b Speech Plus

• 1 Telegraph! •) 6,190
• 2 Telegraph! *) 6,750
» 3 Telegraph! *) 7.315

c. Data (Komputer) •) 5/25

Keteranganrrangan :
Apabila pado koofigvrosiriyo digunakan 
domeshk, irwka tarip josa sirkit sewo inte 
tarip josa sijkif sewa lokol/domestik yang tx 
*) : Sesuai dengan biaya pa sang sirkit sewa 
berlaku ‘

non rum jaringan lokal/ 
international ditambah 

laku
ikal/domestik yon

-«---^ 'liytr- —

Untuk keterangan lebih lanjut, huBungT^^'
• Jakarta

Jl. Medan Mj^skatStsrarf 1 
Jakarta 10110 ----- --*
W : (021) 376 33% ------

381 "0777^^.,_ ^ x ^ awfk.' v •
• Surabaya

Jl. Kayoon 72 -X
Surabaya < Ll-.......... ,, ^
Tel : (031)520-832/^879 

520-971—

Jl" Perintis Kemerdekaan 39,• 
Medan 2Q236 
Tel ; (0^)524-972 
Bali . V'
Jl. P.B.iSucIlirrnan 12 
Denpcfeor - Bali 80114 
W* (0361)330-23 
Batam
Jl. Dr. Sutomo 1 
Sekupang - Batam 29422 
Tel: (0778) 322-500, 322-200
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Komuiiikasi Bisnis Global
1 VC member! ke.sempatan bagi 

perns a h a a n - p e r u s a h a a n uniuk
melakukan. bisnis di serin uh dunia (anpa 
meninggalkan kantor. Sistem jaringan 
satelit yang canggih, memungkinkan 
kedua belah pitrak uniuk saling melihat, 
mendengar dan berbicara salu sama 
lain meskipun terpisah jarak ribuan mil.

Lihat Siapa 

Yang

Berbicara

Sew a studio US$ 280/jam

Bila dilakukan di lokasi pelanggan :
‘ Sewa portable microwave 

US$ 315/jam
* Sewa pcralatan video conference 

US$ 200/jam

Hemat Biaya dan Waktu
Videoconference merupakan cara 

komunikasi yang jauh lebili efisien dan 
efektif dari pada mengirim wakil 
perusahaan ke luar negeri untuk
presentasi, yang bisa mcnghabiskan waktu berhari-hari. Dengan hubungan 
JVC, anggotatimyang terlibat dapat menyajikan presentasi dan saling bertukar 
informasi, langsung dari kantor Anda di Jakarta. Hemat waktu dan biaya.

Mempercepat Keputusan-keputusan
Masalah-masalah dapat secara serentak ditelaah. data terbaru dapat 

ditukar secara langsung dan pokok-pokok penting dapat dievaluasi dengan 
segera - semua ini bisa dilakukan dengan bantuan IVC.

Format Presentasi yang Fleksibel
IVC menyajikan orang dan tempat sedemikian akuratnya seakan-akan 

Anda berada dalam satu ruangan yang sama. Layarnya dapat dibagi 2 untuk 
memperlihatkan dokumen secara close-up tanpa menutupi si pembicara.

Gerakan Kamera yang Rangkap
IVC ditingkatkan dengan penggunaan 2 kamera sehingga close-up dan 

longshot terjadi secara serempak. Qerakannya diedit oleh si pemakai sewaktu 
pertemuan berlangsung.

Merekam dan Memutar Balik Sesuai Waktu yang Sebenamya
IVC Anda yang sedang berjalan dapat direkam dengan VMS atau Beta. 

Andajuga dapat memasukkan footage dari video lain ke dalam IVC Anda secara 
mudah, cukup dengan menekan tombol. Kameranya dapat difokuskan pada 
monitor komputerdan layar slide sehingga informasi ini juga dapat ditambahkan 
ke dalam presentasi Anda secara "live",

Kemudahan Kontrol
IVC mudah dioperasikan karena 

semua gerakan dikontrol dari ruang 
siaran - baik di kantor Anda atau di 
Studio lndosat. Tidak perlu operator 
sehingga kerahasiaan Anda terjamin.

Instalasi IVC di Tempat Anda
Pelanggan yang membutuhkan 

hubungan IVC yang teratur dapat 
memasang studio siaran di tempat mereka 
sendiri. lndosat akan mengurus semua 

instalasi dan menyediakan training tentang cara pengoperasiannya untuk staf 
Anda.

Presentasi Kegiatan Khusus
Seandainya Anda menginginkan pihak ketiga untuk melihat video confer

ence "live" atau rekaman sebelumnya, lndosat dapat menyelenggarakan 
presentasi dimanapun di Indonesia.

Tarif IVC
Untuk mengkalkulasikan biaya IVC, dunia dibagi menjadi 3 zona. Biaya 

minimal adalah 1 jam.

Zona I 
Asia Pasifik

Zona II
Eropa & Amerika Utara 

Zona III
Afrika 6f Amerika Selatan

US$ 1 1 20/jam

US$ 1200/jam

US$ 1320/jam

Catalan:
Pemesanan harus dilakukan 96 jam di muka. Setelah 1 jam pertama, 
si pemakai dikenakan biaya setiap 15 menit.
Pembatalan oleh Pelanggan dikenakan biaya pembatalan. Lama pemakaian 
minimal 1 jam.

Untuk keterangan lebih lanjut 
pemesanan hubungi FT IHDOSAT :

dan

Studio lndosat yang Eksklusif
lndosat menyediakan studio yang 

mewah untuk disewakan seandainya 
Anda ingin menyelenggarakan video con
ference di luar tempat Anda. Studio 
tersebut dilengkapi peralatan audio/ 
visual mutakhir. Dengan dekor ruangan 
yang canggih, elegan, dan profesional 
untuk IVC Anda.

Jaringan video di seluruh dunia
Sewa studio IVC
IVC langsung dari kantor Anda
Layar terpisah yang canggih
Merekam/memutar balik video sesuai 
waktu yang sebenamya

Jakarta: Jl. Medan Merdeka Barat 21, Tel.: 
(021) 3858585. Surabaya: Jl. Kayoon 72- 
74, Tel.: (031) 520832, 520879, 52097 1. 
Medan: Jl. Perintis Kemerdekaan, Tel.: 
(061) 524972. Denpasar: Jl. P. Sudirman 
12, Tel.: (0361) 35023. Batam: Jl. Dr. 
Sutomo 1, Tel.: (0778) 322500, 322200.
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Global Business Communications
International Video Conference 

(IVC) gives companies the opportunity 
to conduct business worldwide with
out even having to leave the office. A 
sophisticated satellite networking sys
tem, allows two parties to see, listen 
and talk to each other even when 
they're thousands of miles apart.

Minimizes Travel Costs
Gone are the days when it was 

necessary to send an envoy around 
the world to present your ideas.
Videoconferencing is a far more efficient and effective way of communicat
ing. With an IVC link-up, the teams involved can present and exchange 
information directly from your office in Jakarta. The time and cost savings 
are enormous.

Facilitates Faster Decisions
Issues can be simultaneously examined, current data exchanged 

directly and critical points evaluated immediately - all with the help of IVC.

Flexible Presentation Formats
IVC presents people and places so accurately it's almost as though 

you're in the same room. The screen can be split into two to show close up 
views of documents without loosing sight of the speaker.

Dual Camera Action
IVC is enhanced by the use of two cameras so close ups and longshots 

happen simultaneously. The action is edited by the user as the conference 
continues.

Real Time Recording &? Playback
As your IVC progresses, it can be recorded on VMS or Beta for later 

viewing. You can also insert footage from other videos into your IVC 
presentation simply with the touch of a button. The cameras can focus on 
computer monitors and slide screens so this information can also be added 
to your presentation "live".

Studio Rental is IJS$ 280 per hour 

for in-house studio :

* Portable Microwave Rental 
US$ 3 1 5 per hour

* Video Conference Equipment Rental 
US$ 200 per hour

In-house IVC Installation
Customers who require a regular IVC 

link-up can set up a broadcasting studio 
within their premises. Indosat will han
dle all the installation and provide on- 

the-spot training to your staff on the ease of operation.

Special Event Presentations
Should you wish a third party to see a pre-recorded or "live" video 

conference, Indosat can arrange the presentation to occur anywhere in 
Indonesia.

IVC Rates
To calculate the cost of IVC, the world is divided into 3 zones. The 

minimum charge is one hour.

Zone 1
Asia & The Pacific US$ 1.120 per hour

Zone II
Europe & Month America US$ 1.200 per hour

Zone III
Africa & South America US$ 1.320 perhour

Please note:
Reservations should be made 96 hours in advance

- After the first hour, the user is charged every 15 minutes
- A Cancellation Fee may be levied subject to customer's notification 

Minimum usage 1 hour

Look

Who’s Talking

Ease of Control
IVC is easy to operate as all 

action is controlled from the broad
casting room - either at your office or 
in an Indosat Studio. There are no 
special operators required so your 
confidentiality is assured.

Exclusive Indosat Studios
Indosat provide luxurious stu

dios for rent should you wish to con
duct your video conference outside 
your own premises. The studios are 
fully-equipped with the latest audio / 
visual equipment. The decor provides 
a highly professional, elegant and so
phisticated environment for your IVC.

* Worldwide video network
* IVC studios for rent
* IVC direct from your office
* Advanced split screen features
* Real Time Video recording/playback

For more information and bookings 
please call PT IMDOSAT :

Jakarta: Jl. Medan Merdeka Barat 21, 
Tel.: (021) 3858585. Surabaya: Jl. 
Kayoon 72-74, Tel.: (031) 520832, 
520879, 52097 1. Medan: Jl. Perintis 
Kemerdekaan, Tel.: (06 1) 524972. 
Denpasar: Jl. P. Sudirman 12, Tel.: 
(036 1) 33023. Batam: Jl. Dr. Sutomo 
1, Tel.: (0778) 322500, 322200.
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Sambungan Langsung International
S L1, sesuai arti katanya; 

mcnyambungkan secara langsung 
dcngan lawan bicara di negara lain 
tan pa bantuan operator. Tinggal lekan 
kode akses yang tepat, dan An da 
dihubungkan dengan nomor manapun 
di seluruh dunia, saat itu juga, kapan 
saja.

Hubungan Langsung Anda 

Ke Lebih Dari 190 Tujuan 

Di Dunia.
Prosedur yang Mudah

Setiap pelanggan menerima 
Petunjuk Telepon SLI yang mernuat 
secara dctil Kode Negara & Kota yang
akan member! Anda akses ke lebih dari 190 negara di seluruh dunia. 
Prosedurnya sebagai berikut :
Tckan 00 - Kode Negara - Kode Kota - Nomor telepon yang dituju.

yang perlu dihubungi adalah: 000 - 
Kode Negara - Kode Kota - Nomor yang 
dituju.

Cara Pemasangan SLI
1. Isi Eormulir Pendaftaran Tel - 2b. 

Bubuhkan tanda tangan Anda di 
atas meterai Rp. 1000,-... pastikan 
tanda tangan Anda mengenai 
meterai,dan kirimkan dengan:
- fotocopy KTP/KIMS atau Paspor
- fotocopy rekening telepon yang 

terakhir
- (untuk aplikasi perusahaan) 

fotocopy Akte Pendirian 
Perusahaan (APP) dan NPWP

2. Sertakan biaya pemasangan sebesar Rp. 50.000,-
Tarif yang Lebih Efektif

Tarif SLI lebih murah dari pada melalui operator, karena biaya 
dihitung per 6 detik, bukan per 3 menit pertama seperti bila melalui 
operator, dimana biaya 1 menit pertama dihitung sama seperti biaya 3 
menit pertama.

Diskon 25% untuk Malam Hari
Asia, Australia : 2 1.00 - 06.00
Cropa, Amerika, Afrika : 24.00 - 07.00
Selama jam-jam tersebut di atas, pelanggan mendapat diskon 
khusus 25%.

Diskon 25% Sepanjang Hari Sabtu. Minggu dan Mari hari Libur
Percakapan telepon internasional yang dilakukan padajam berapapun 

di hari Sabtu, Minggu dan hari-hari libur mendapat diskon 25%.

Rekening Bulanan yang Terperinci
Rekening Anda akan ditagih secara bulanan dan mernuat deskripsi 

lengkap untuk setiap percakapan telepon: tanggal, waktu, tujuan, nomor, 
berapa lama, dan biayanya.

Informasi Tentang Biaya Melalui 
Telepon

Pelanggan-pelanggan di Jakarta 
dan Medan dapat menghubungi opera
tor lndosat untuk mendapat keterangan 
mengenai berapa lama dan biaya 
telepon SLI mereka. Informasi tersebut 
dapat diketahui langsung begitu 
hubungan telepon SLI selesai. Nomor

3. Kirim seluruhnya ke:
* PT 1NDOSAT

Jl. Medan Merdeka Barat 2 1,
Jakarta 101 10,
Tel.: (021) 376338

* PT TELKOM, Kandatel

Nomor awal telepon
2, 5, 61 dan Tangerang, STKB-N
3, 410, 420
45, 47, 48, 8 Bckasi & Cibinong 
49, 6 kecuali 61, 430, 440 
7, STKB-C, dan Depok

* Kantor Daerah Telepon Medan 
Jl. Iskandar Muda 145,
Medan 20119

* Kota-kota lain : kantor-kantor PT TELKOM

Untuk keterangan lebih lanjut 
hubungi PT INDOSAT :
Jakarta: JL Medan Merdeka Barat 21, 
Tel.: (021) 3858585. Surabaya: Jl. 
Kayoon 72-74, Tel.: (031) 520832, 
520879, 520971. Medan Jl. Perintis 
Kemerdekaan, Tel.: (061) 524972. 
Denpasar: JL P. Sudirman 12, Tel.: 
(0361) 33023. Batam JL Dr. Sutomo 1, 
Tel.: (0778) 322500, 322200.

Hubungan langsung dan seketika 
ke seluruh dunia

Tarif telepon internasional lebih 
murah

Alamat
JL KS Tubun 56-58 
Jl. Kramat Raya 1 40 
Jl. Penataran 9 
Jl. Bungur Besar 49 
Jl. Dr. Supomo 1 39

Diskon 25% untuk hari libur dan 
malam hari



Your Direct Line
International Direct Dialling

IDD means exactly what it says; 
International Direct Diallingstraight from 
your telephone to the destination tele
phone without the need of an opera
tor. By simply pressing the correct ac
cess codes, you can call anywhere 
around the world anytime of the day.

To Over 190

Destinations Worldwide
Simple Dialling Procedure

Every subscriber receives an IDD 
Telephone Guide that details the Coun
try and City Codes that will give you 
access to over 190 countries world
wide. The procedure is as follows:
Dial 00 - Country Code - City Code - Telephone number 2. Enclose the Rp. 50,000

How to install IDD
1. Fill in the Tel-2B Application Form, 

sign on top of a Rp. 1,000 
stamp make sure your signature 
actually covers the stamp, and 
send it along with:
- a photocopy of your Identity Card 

/KIMS or Passport
- a photocopy of your latest telephone 

bill
- (for corporate application) photo

copies of Corporate Establishment 
Deed (APP) and Tax Registration 
Number (NPWP)

installation fee

Cost Effective Rates
Because IDD charges per 6 seconds, IDD rates are considerably 

cheaper than operator-assisted calls which charge for the first 3 minutes 
regardless of the length of the call.

25% Off Might Calls
Asia, Australia : 09.00 pm - 06.00 am
Europe, America, Africa : 1 2.00 pm - 07.00 am
During the above hours, subscribers enjoy a 25% discount off
published rates.

25% Off Weekends and Holidays
Calling internationally anytime on Saturdays, Sundays and all National 

Holidays entitles you to a 25% discount off published rates.

Detailed Monthly Statements
Your statement will be billed to you monthly and offers a complete 

description of every call made: date, time, destination, number, duration and 
charge.

Call-back Charge Information
Subscribers in Jakarta and Medan 

can call the Indosat operator for advice 
on the duration and charge of their IDD 
calls. The information is available di
rectly after the IDD call is completed.
The numbers to call are:
000 - Country Code - City Code - 
Telephone Number

3. Submit all of the above to:
* PT INDOSAT 

Jl. Medan Merdeka Barat 2 1,
Jakarta 101 10,
Tel.: (021)376338

* PT TELKOM, Kandatel

Telephone prefix number
2, 5, 61 and Tangerang, STKB-N
3. 410, 420
45, 47, 48, 8 Bekasi and Cibinong 
49, 6 except 61, 430, 440 
7, STKB-C, and Depok

* Kantor Daerah Telepon Medan 
Jl. Jskandar Muda 145,
Medan 20119

* Other cities : PT TELKOM offices

For more information please call PT INDOSAT:

Jakarta: Jl. Medan Merdeka Barat 21, 
Tel.: (021) 3858585. Surabaya: JL 
Kayoon 72-74, Tel.: (031) 520832, 
520879, 520971. Medan. JL Perintis 
Kemerdekaan, Tel.: (061) 524972. 
Denpasar: JL P. Sudirman 12, Tel.: 
(0361) 33023. Batam JL Dr. Sutomo 1, 
Tel.: (0778) 322500, 322200.Instant Worldwide Connections

Address
Jl. KS Tubun 56-58 
JL Kramat Raya 1 40 
Jl. Penataran 9 
JL BungurBesar 49 
JL Dr. Supomo 1 39

Cheaper International Rates 

25% Holiday 8t Night Discounts
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For further informations, 
please call P.T. INDOSAT

Jakarta :
Jl. Merdeka Barat 21 

Jakarta 10110
Tel: (021) 376338, 3869339, 

3869560, 3869561 
Fax: (021) 3446771

Medan :
Jl. Perintis Kemerdekaan 39 

Medan 20236 
Tel: (061) 524972 
Fax: (061) 528384

Surabaya :
Jl. Kayoon 72 - 74 

Surabaya 60271 
Tel: (031) 520832, 520971 

Fax: (031) 521310

Batam :
Jl. Dr. Sutomo 1 

Batam 29422
Tel: (0778) 322200, 3222500 

Fax: (0778) 322133

Denpasar :
Jl. Jend Sudirman 12 

Bali 80114 
Tel. (0361) 33023 

Fax. (0361) 221313

ICC CUSTOMER SERVICE 
AVAILABLE 24 HOURS 

3869707-38696313 ■ • ' 
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SERINGKAH ANDA 
MENGALAMI HAL INI?

• Anda tidak dapal melakukan 
percakapan teleport internasional 
karena telepon anda belum dileng- 
kapi fasilitas SLI dan anda juga tidak 
ingin melakukannya melalui bantuan 
operator.

MENGAPA ICC

• Jangkauan luas, di seluruh 
dunia

Dengan hanya sebuah kartu ICC, 
anda dapat melakukan hubungan 
telepon internasional bukan hanya di 
Indonesia tetapi pada lebih dan 48 
negara.

• Mudah dan Praktis

Dimarta saja anda menemukan 
pesawat telepon dengan jenis touch 
tone (DTMF), kartu ICC dapat digu 
nakan untuk hubungan telepon m- 
ternasional. Anda tidak perlu mem- 
bayar surchage dan tidak perlu kha- 
watir akari membebam pesawat te
lepon yang anda pinjam.

• Anda dapat kehilangan peluang 
karena tidak menemukan pesawat te
lepon untuk hubungan telepon inter- 
nasional.

• Percakapan telepon internasional 
untuk keperluan kantor, membebani 
tagihan telepon pribadi anda.

i- • Biaya percakapan telepon dari ka- 
V • mar hotel sangat tinggi, karena ada 

y? nya surcharge.

1c , , Bila hal-hal tersebut diatas meng- 
s ganggu anda, kami tawarkan solusi 

‘i ■' yang tepat.........  gunakan ICC.

APAKAH ICC 7

ICC atau Indosat Calling Card ada- 
lah kartu yang memungkinkan anda 
melakukan percakapan telepon inter
nasional ke hampir seluruh penjuru 
dunia secara langsung.

INDOSAT

• Instruksi Multi Bahasa

Anda dapat memilih bahasa instruksi 
sesuai keinginan anda yang akan di- 
gunakan seterusnya. ICC menye- 
diakan lebih dari 8 bahasa instruksi 
seperti bahasa Indonesia, Inggris. 
Jerman, China, Jepang dan Perancis.

• Tagihan Rinci

Hanya biaya percakapan lokal ke 
sentral komputer ICC saja yang akan 
membebani pesawat telepon yang 
digunakan, Biaya percakapan inter
nasional akan ditagihkan secara rinci 
kepada pemegang kartu ICC. Tarif 
percakapan internasional dan Indone
sia berdasarkan tarif SLI, termasuk 
tarif malam hari, akhir pekan dan hari 
libur nasional.

BAGAIMANA 
MENGGUNAKAN ICC?

Anda cukup menghubungi nomor ak- 
ses ICC dan akan mendengar in
struksi dalam bahasa yang anda pilih. 
kemudian masukkan nomor kartu, 
PIN, dan nomor telepon yang akan 
dihubungi. Selanjulnya komputer ICC 
akan memproses/mengatur hubung
an internasional anda.

BAGAIMANA
MEMPEROLEHNYA

Anda cukup mengisi formulir aplikasi 
dengan lengkap dan benar disertai 
biaya pendaftaran sebesar 
Rp. 25.000,- dan biaya tahunan 
sebesar Rp. 50.000,- selanjulnya 
kami yang akan memproses sampai 
kartu ICC berada ditangan anda



DO THESE THINGS 
OFTEN HAPPEN TO 

YOU?

• You can't make a direct interna
tional calls because your telephone 
does not have any IDD facility and 
you may not even want an operator 
to assist you.

• You missed your business oppor 
tumty because there is no telephone 
available to place your international 
calls.

# Your international business calls 
for office needs, burden your private 
telephone bills.

# Your hotel's telephone bill become 
more expensive because of the sur
charge.

If all these things put you in trouble.
We offer you the solution ........use
ICC.

WHAT IS ICC ?

ICC or Indosat Calling Card is a 
calling card issued by Indosat that 
makes an international calls easier. 
From anywhere to any places all over 
the world.

WHY ICC

m World Wide Coverage

With just only one card you may use 
the same facility all over the world. 
More than 46 countries are linked to 
the ICC network.

• Multi Languages 
Instruction

ICC provides more than 8 instruction 
languages such as Indonesian, Eng
lish, French, Japanese, German, Chi
nese and other. This instruction la
nguage is automatically selected by 
your ICC number.

• Detail Billing

Only the local call to ICC computer 
center will be charged to the owner 
of the telephone you are using, while 
the international calls is charged di
rectly to the card holder and you will 
receive detail billing monthly. The rate 
from Indonesia is the same as Inter 
national Direct Dialing rates, including 
special night rate, week-end and 
public holidays.

KETENTUAN DAN 
SYARAT BERLANGGANAN

• Simple and Practical

Wherever you are, you can use ICC 
for an international calls from public, 
private, hotel or your friend's phone, 
as long as it's a touch-tone one. You 
don't need to pay hotel’s surcharge 
and you don't have to worry that the 
call might burden your friend's bill 
when you borrowed it.

i Fasilitas jasa Indosat Calling Card (ICC) adalah sua'u lasdi'a: (e'e-'orrumkasi y-)ng rTkeioij 
olen INDOSAT yang memungkinkan pemegany karu ICC meiakjkan percakapan te:*>pon 
international dan sambungan teiepon jenis push Dutton d, Indones.a dan negaa fegara am 
yang memiliki sistem komumkasi se:eni3

5. Kartu ICC ialah kanu Anggota pemakai |asa ICC yang momuai mdorrrasi antara Uim m„ryena'
- Logo INDOSAT
- Nama jasa indosat Calling Card
- Nomor anggota
- Nama pemegang kartu

3 Anggota ICC adalah pemegang kartu y ang na.-.jny.-j je-cetax ji adu la- y-jmg Dorr.,,-. 
merggunakan kartu.

4. Nome anggota adalah nomor identifikasi Anggota yang tercantum drLam kartu
5. PIN (Personal Identification Numbc) adaiah nomor khusus can ranas;a yang cJ'bmM-an cion 

INDOSAT kepada Anggota ICC.

Anggota ICC
l Anggota ICC adaiah pnoadi yang menandatn-gani formulir permohonan mi dan bedempat 

tmggai di wilayah Indonesia
2. Seorang Warga Negara Asmg (WNA) dapat menjadi Anggota ICC apabila yang DersungKuta.n 

dapat menunjuktan rekomenaasi dan perusahaan tempat ia be«er;a ci Indonesia

HOW TO USE YOUR ICC ?

Simply by dialing the ICC access 
number and you will hear the in
struction in the language you have 
choosen, then enter your card num
ber, PIN and telephone number you 
want to call. ICC computer will ar
range your international call.

HOW TO APPLY

Just till out the application form and 
complete with all requirements, the 
joining lee is Rp.25.000,- and annual 
fee is Ftp.50 000,- We will then 
process subsquently and make sure 
you get card.

Permohonan berlangganan ICC
1 Peianggan wajib mengisi dan menandatar.gam formulir permohonan berlangganan ICC
2 Anggota ICC setuju untuk membayar uang pange.al (Joining Fee) dan turan tahunan (Annual 

Fee) yang ditetapkan INDOSAT.
3 Uang pangkal lersebut aaiam butir (2) m. dipungut satu kali pada saa: mengnjuxan permo- 

honan untuk menjadi Anggota ICC dan akan ditagm pada tagman bulan pedama sena hdak 
dapat ditank kembali.

4 lyran tahunan tersebul dalam budr (2) mi unru* fahun penama a<an ddagihkan pada ra 
gman bulan selaniutnya setelah diiandatanganmya permohonan berlangganan

5 Jangka waktu berlangganan berlaku seiak duanoaianganmya formulir permohonan sampai 
dengan diouluskan o'eh INDOSAT atau Anggcia ICC

Kartu ICC
1 INDOSAT akan menerbitkan kartu ICC untuk dan atas nama pemohon sesuai aengan 

permohonan dan calon Anggota ICC apabila colon peianggan yang bersangxutan memenuhi 
syarat dan kelenruan yang ditetapkan olen INDOSAT

2. Masa berlaku kartu dihitung sejax oitandaiangani formulir permohonan Samoa, dengan 
dtpuiuskannya oleh salah saiu pmak.

3. Anggoia ICC akan menenma Nomor Anggcia dan PIN yang harus digunakan sebelum 
melakukan percakapan teiepon international

4. Bila kanu dnerbitka.o atas jamman Perusahaan, maka Anggota ICC dan Perus.maan baik 
secara sendm-sendm maupun bersama sama benanggung jawab seoenuhnya atas kartu 
oan turduk pada Ketentuan dan S/arai Berlangganan soda ketentuan yang berlaku dalam

Penggunaan PIN dan Tanggung Jawab
1. Hanya Anggota ICC yang tercetak namanya dalam Kanu ICC yang berhak menggunakan 

PIN untuk memperoleh pelayanan ICC di tempat-iempat dt wilayah Indonesia atau di negara 
lain yang telah mengoperasikan sistem seienis.

2 Anggota ICC harus menjaga kerahas,aan PIN yang telah duenmanya dan INDOSAT
3 Anggota ICC bertanggung jawab atas kewajiban yang timbul karena digunakannya PIN, 

termasuk bila terjadi penyalahgunaan PIN oleh pihak ketiga.
4. PIN diserahkan langsung oleh INDOSAT kepada Anggoia ICC dan Anggota hacus 

menandatangam dan menyerahkan kemoali ke INDOSAT sebagai bukti penenmaan PIN

Pembayaran
1. Anggoia ICC wajib membayar seluruh b<aya ICC sesuai dengan ketentuan tanp yang berlaku, 

yailu terdiri dari;
a. Uang pangkal yang cipungui satu kav
b. luran tahunan.
c. Tahp percakapan teleport miernasional dengan ketentuan sebagai benkut:

1) Pemakaian ICC di Indonesia akan dikenakan tanp jasa teiepon internasionai yang 
berlaku oi Indonesia.

2) Pemakaian ICC dinegara lam akan dikenakan tanp Telecard International atas iasa 
teleoon internasionai yang berlaku dinegara lersebut.

2. INDOSAT akan menyampaikan tagihan percakaoan teiepon internasionai yang narus dibayar 
oleh Anggota ICC setiap 1 (satu) bulan sekalt, untuk perhitungan pemakaian satu bulan 
takwim yailu antara tanggal 1 sampai dengan tanggal 30 bulan yang telah lalu

3. Anggota ICC bertanggung jawab atas pemakaian sambungan teiepon internasionai yang 
telah dilakukannya dan wajib membayar kepada INDOSAT sesuai tagihan.

4. Apabila terdapat keoeratan atas perhitungan tagihan lersebut (buttr 2). Anggota ICC hams 
memoeritahukannya keoada INDOSAT dalam jangka waktu paling lambat t 4 /empat oeias)



ENGLISH VERSION OF TERMS AND 
CONDITIONS IS AVAILABLE UPON 

REQUEST
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hari setelah diterimanya tagihan dari INDOSAT
5. Anggota ICC yang karena sebab apapun berhenti menjadi Anggota, maka wajib melunasi 

semua tagihan yang dibayar dan mengembalikan kartu paling lambat satu bulan sebelum 
tanggal berhenti.

6. Anggota wajib membayar tagihan sesuai butir (2) perihal pembayaran antara tanggal 4 
sampai dengan tanggal 20 setiap bulan melalui:

BANK DAGANG NEGARA 
CABANG JAKARTA THAMRIN 
Jl. MH. Thamrin no. 5 
Rekening nomor 00492.3.2.11.02.6

7. Semua pajak dan pungutan yang bmbul sebaga/ akibaf dari ketentuan men\ad\ Anggota ICC 
menjadi tanggung jawab Anggota ICC.

Transaksi Luar Negeri
1. Penggunaan PIN yang dilakukan di luar negeri akan ditagihkan dalam rupiah dengan mlai 

yang ditentukan oleh Telecard International dan INDOSAT.
2. Untuk setiap transaksi di luar negeri yang diragukan kebenarannya oleh Anggota ICC, 

tetapi setelah dibuktikan oleh INDOSAT ternyata transaksi tersebut sah, maka nilai yang 
berlaku adalah berdasarkan nilai kurs pada saat tagihan terakhir.

Kehllengan Kartu ICC
1. Anggota ICC berkewajiban untuk menyimpan kartu dengan hati-hah untuk mencegah 

terjadinya kehilangan atas kartu tersebut.
2 Jika terjadi kehilangan kartu, Anggota ICC secepatnya harus melaporkan secara tertulis 

dengan menyebutkan nomor kartu dan nama pemegang kartu secara lengkap segera.
3 INDOSAT akan memberikan penggantian atas kartu yang hilang/rusak selambat-lambatnya 

30 hari setelah diterimanya pembehtahuan dari anggota ICC dan untuk itu Anggota ICC 
dikenakan biaya sebesar Rp. 20.000,-

t\D
Pembekuan PIN dan Pemutusan berlangganan
1 Apabila setelah tanggal 20 setiap bulannya Anggota ICC tidak melunasi kewajiban 

. pembayaran, maka PIN akan di-deaktivasi oleh INDOSAT.
I 2 Apabila Anggota ICC tidak melunasi kewajiban membayar tagihan 30 hari setelah pembekuan

PIN sebagaimana pada butir (1), INDOSAT berhak mencabut PIN milik Anggota ICC tanpa 
pemberitahuan terlebih dahulu.

3 Pencabutan PIN oleh INDOSAT seperti dimaksud pada butir (2), dilakukan dalam hal Anggota 
ICC melakukan pelanggaran terhadap ketentuan-ketentuan dalam Ketentuan dan Syarat 
Berlangganan ini.

4 Pencabutan PIN mengakibatkan putusnya keanggotaan ICC. dengan demikian masing-masing 
pihak mengenyampingkan ketentuan-ketentuan pasal 1266 Kitab UndangUndang Hukum 
Perdata, akan tetapi ketentuan dalam ketentuan dan syarat berlangganan ini berlaku terus 
sampai diselesaikannya hak dan kewajiban masing-masing pihak.
Anggota ICC dapat mengajukan permintaan berhenti berlangganan dengan memberitahukan 
secara tertulis kepada INDOSAT selambat-lambatnya dalam waktu 1 (satu) bulan sebelumnya.

5. Sebagai akibat pengakhiran tersebut pada butir (1) ini, Anggota ICC harus menyerahkan 
kartu kepada INDOSAT selambat lambatnya dalam waktu 14 (empat belas) hari setelah 
menerima surat pemberitahuan pemutusan dari INDOSAT untuk melunasi hutangnya kepada 
INDOSAT.

6 Anggota ICC yang belum melunasi tunggakan-tunggakannya setelah pencabutan PIN, akan 
dilakukan penuntutan melalui saluran hukum yang berlaku, dengan mengambil tempat di 
Pengadilan Jakarta Pusat

Kepallltan
1. Bila Anggota ICC dinyatakan pailit, maka semua tagihan menjadi jatuh tempo dan harus 

dibayar seketika dan dengan sekatigus dilunasi, serta kartu harus dikembalikan kepada 
INDOSAT.

2. Bila Anggota ICC meninggal dunia, maka semua tagihan menjadi jatuh tempo dan harus 
dibayar oleh para ahli warisnya dan dengan demikian kartu harus dikembalikan kepada 
INDOSAT

Lain-ialn
1 INDOSAT berhak untuk mengubah Ketentuan dan Syarat Berlangganan setiap saat dan 

INDOSAT akan memberitahu Anggota ICC secara tertulis untuk setiap perubahannya.
2. Setiap ketentuan lain yang ada dan atau setiap perubahan menjadi bagian yang tidak 

terpisahkan dari Ketentuan dan Syarat Berlangganan ini dan mengikat Anggota ICC sejak 
perubahan tersebut dilakukan.

3. Ketentuan dan Syarat Berlangganan ini berlaku dan tetap mengikat, sepanjang Anggota
ICC menjadi pemegang Kartu. '

4. Mengenai Ketentuan dan Syarat Berlangganan ini dan sdgala akibat hukumnya, kedua 
belah pihak setuju untuk memilih domisili yang tetap dan tidak berubah di Pengadilan 
Negeri Jakarta Pusat.

Untuk diisi PT Indosat Date of Received__
For PT Indosat use only Registration Number

Isilah dengan lengkap dan jelas dengan burnt cetak. PT INDOSAT berhak untuk menolak permohonan ini, 
dengan tidak memberikan alasannya.
Please complete the form in block letter. PT INDOSAT reserves all right of membership approval, reason 
for decline will not be disclosed.

Jtnlt keenggotsan Type of MemBw*#

Berilah tanda 
Please Tick

Data Prlbadl Pweone/ Informalton
D Perusahaan

Company

Nama lengkap (Sesuai dengan KTP/PASSPORT)
Name (Matched with ID/PASSPORT)

j ttttt r~r..T~r~r ~~r ~i i r r rrT~EZ]
Nama yang dikehendaki dalam kartu ICC 
Name printed on ICC Card

r~T-r~r~r~r
Warga negara 
Nationality 
Paspor No 
Passport No.

Local ID

.Tanggal lahir____
Date of Birth

.Dikeluarkan di___
Issued at
dikeluarkan di____
Issued at

Date Rumah Residence Information

Alamat Rumah sekarang _ 
Present Home Address

j Milik Sendiri 
| j Own Property

i | Angsuran 
I J Mortgage

, Milik Keluarga 
I Relatives

“j Rumah Dinas 
j Company Quarters

Kontrak

Saudara atau sahabat yang tidak serumah dengan anda 
Relative or friend not living with you

Alamat___________________________________________
Address

BWingtntormatlon

ke rumah /home {__ke kantor /office
yang lain /other

SrtHM patunfrifc pmtfnfm Lenooege of lhetruction

Indonesia/Indonesian [ | Ingg ris/fngZ/sh I j Lainnya/Of/iers

B

Untuk mempercepat proses mohon lampirkan;
To have an immediate process, please enclose:
1 Photocopy KTP atau Passport 

Copy ID or Passport
2 "Surat Keterangan Perusahaan" jabatan. pendapatan 

"Company Statement' of position, salary
3 Direct Debit Statement, jika diinginkan tagihan ke rekening koran 

Direct debit statement, if you wish to be charged to your bank account
4. Photocopy Akte dan No. NPWP, jika memohon atas nama perusahaan 

Copy Corporate Establishment Deed and Tax Registration Number for company card application

Tanda Tangan Pemohon Signature of Applicant (a)

Saya/kami sepakat untuk mentaati segala ketentuan dan syarat berlangganan jasa ICC yang tertera di 
samping dan memberikan kuasa kepada INDOSAT untuk mencek intormasi di atas untuk mencari referensi 
lain untuk penerimaan permohonan ini.
I/we agree to comply with terms and conditions found on the reverse side and that INDOSAT may verify the 
above information or founds seek reference to process this application.

felepon Rumah 
Home Phone

Data Rakarfnn Empfoynmit Information

Nama Perusahaan_______________________ Jenis Usaha________________________________
Company name Type of business
Alamat____________________________________________________________________________
Address
Telepon____________________ Kode Pos_________ ___ ___Jabatan____ _______________
Telephone Postal Code Last Position

Data Penghaallan lncomelnfommtiot\

Gaji tetap per tahun
Gross Salary per annum___ _________________________________ ________ _________

Referenat Kredlt/Rekenlng Bank/Kartu-kartu yang eeKarang dtmttkt 
Credit Reference/Bank Aeeount/other cord {s) presently held

Materai/duty stamp 
Rp. 1.000 ,-

Tanda tangan pemohon 
Signature of applicant

Photo terbaru 
Recent Photograph

1 _______ _____________________ ________ Rekening no. _________________
A/C no.

2 ______ .. ___________ _________________ Rekening no. _____________

3 Jika permohonan kartu untuk perusahaan, sebutkan nama bank perusahaan. 
For Company card application, please state name of company's bank.

Nama Bank______________ _______________________ Jenis Rekening ______
Bank’s name Type of Account
Cabang ______________________________________ No. Rekening_____
Branch A/C No.

Untuk diisi oleh Indosat 
For Indosat use only 
No. ICQ ICC No.

Berlaku mulai/Valid from

Dibutuhkan 10 hari kerja untuk memproses 
permohonan anda
We need 10 days to process your applications 
Semua dokumen yang dikirimkan tidak akan 
dikembalikan oleh PT INDOSAT
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In 1962, the Government of Indonesia created a 
Ministry for National Research, MIPI, as an autonomous 
body, was then transferred to this Ministry, with the addi
tional task of establishing and administering a number of 
national research institutions. About four years later, due to 
the Government's efforts for simplification, the Ministry 
for National Research lost its status as a Ministry and 
became an ordinary "Institute for National Research 
"(LEMRENAS). In early 1967, the Provisional People's 
Consultative Assembly abolished this institute and in
structed the Government to set up the Lembaga Ilmu 
Pengetahun Indonesia (Indonesian Institute of Sciences - 
LIPI).

Then by Presidential Decree No. 128,1967, LIPI was 
established to take over and continue the task of the "Insti
tute for National Research " (LEMRENAS), and the 
"Council for Sciences of Indonesia "(MIPI)

Considering that in line with development stage of 
National Capability in Science and Technology, Scientific 
Institutions in Indonesia have grown and developed, it is 
necessary to review and adjust the main tasks, fuctions and 
organization structure of the Indonesian Institute of 
Sciences (LIPI) in line \yith stage and direction of Science 
and Technology development in Indonesia.

In accordance with the above matters, the main tasks, 
functions and organization structure of LIPI which was set 
up by Presidential Decree No. 128, 1967, which has been 
from time to time amended, and finally was amended by 
Presidential Decree No. 43,1985, it is required further im
provement in accordance with recent growth rate and na
tional need, so the President of the Republic of Indonesia 
drew up Presidential Decree No. 1; 1986 on the Indonesian 
Institute of Sciences.

2

Status, Aim, and Fuction

The Indonesian Institute of Sciences, here in after re
ferred to as LIPI is a Non Departemental Institution, which 
under the control and report directly to the President.

The main tasks of LIPI is to assist President in 
organizing research and development, to give guidance, 
sevices and advice to the Government on a national Science 
and Technology policy in accordance with the existing 
laws; preparing the establishment of the Indonesian (Na
tional ) Academy of Sciences. The Indonesian Institute of 
Sciences (LIPI) has drafted an act for the establisment of the 
Indonesian (National) Academy of Sciences, which is now 
being viewed by a team set up by Minister of State for 
Research and Technology, which was set up by Presidential 
Decree No. 179,1991.

In order to accomplish its main tasks, LIPI is 
assigned function as follows :

1. (to organize) research and development of science 
and technology.

2. to provide guidance on science and technology 
development.

3. to encourage and develop science consciousness 
among the Indonesian people.

4. to guide and improve capability of scientific society.
5. to develop and improve cooperation with national as 

well as international scientific bodies in accordance 
with the existing laws and regulations.

6. to provide service on science and technology.
7. to provide to the government of the formulation of 

National Science Policy of science and technology.

3
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Organization Structure of LIPI

LIPI is chaired by a Chairman and assisted by a Vice 
Chairman and five Deputies. The Chairman of LIPI is 
responsible to the President and his main tasks are :

a. to chair LEPI in accordance with its main tasks which 
has been laid down by the government and give 
guidance to LIPI's apparatus in order to achieve its 
main task efficiently and effectively.

b. to formulate technical policy on the implementation 
of program development of science and technology.

c. to develop and implement science and technology 
cooperation in accordance with the existing laws 
and regulation.

The main tasks of Vice Chairman are :

a. represent the chairman if he is unable to perform his 
task.

b. to develop the administration of LIPI efficiently and 
effectively.

c. to carry out the supervision of the administration 
within LIPI.

d. other tasks assigned by the Chairman of LIPI.

Deputy Chairmen of LIPI are assigned to assist the 
Chairman of LEPI. Those Deputies are :
1. Deputy for Social Sciences and Humanities
2. Deputy for Natural Sciences
3. Deputy for Technical Sciences
4. Deputy for the Development of Science and 

Technology Infrastructure
5. Deputy for General Affairs.

4

Deputy for Social Science and Humanities is as
signed to assist the Chairman of LIPI in carrying out 
research and development as well as scienctific activi
ties in the field of social sciences and humanities.

In order to accomplish its main task Deputy for 
Social Sciences and Humanities is assigned the following 
functions :

a. research and development in the field of social and 
cultural studies

b. research and development in the field of economics 
and development studies

c. research and development in population and man
power studies

d. research and development in politics and area studies
e. other tasks assigned by the Chairman of LEPI

Deputy for Social Sciences and Humanities coordi
nates :

a. R and D Center for Social and Cultural Studies
b. R and D Centre for Economics and Development 

Studies
c. R and D Centre for Population and Manpower 

Studies
d. R and D Center for Politics and Area Studies.

Deputy for Natural Sciences is assigned to assist 
the Chairman of LIPI in carrying out research and 
development and other scientific activities in natural 
sciences.

In order to accomplish its tasks, Deputy for Natural 
Sciences is assigned the following functions :
a. research and development in biology

5



b. research and development in oceanology
c. research and development in limnology
d. research and development in biotechnology
e. research and development in geotechnology
f. research task assigned by the Chairman of L1PI.

Deputy for Natural Sciences coordinates:
a. R and D Centre for Biologi
b. R and D Centre for Oceanology
c. R and D Centre for Limnology
d. R and D Centre for Biotechnology
c. R and D Centre for Geotechnology

Deputy for Technical Sciences is assigned to assist 
the Chairman of LI PI in carrying out research and 
development as well as other scientific activities in engi
neering sciences.

In order to accomplish its tasks, Deputy for 
Technical Sciences is assigned the following functions :
a. research and development in applied physics
b. research and development in applied chemistry
c. research and development in telecommunication, 

strategic electronics, component and materials
d. research and development in informatics and com

puter science
e. research and development in electrical engineering 

and mechatronic
f. research and development in metallurgy
g. other tasks assigned by the Chairman of LIPI

Deputy for Technical Sciences coordinates :
a. R and D Centre for Applied Physics

b. R and D Centre for Applied Chemistry

c. R and D Centre for Strategic Electronics, Computer 
and Material

d. R and D Centre for Informatics and Computer 
Sciences

e. R and D Centre for Electrical Engineering and 
Mechatronic s

f. R and D Centre for Metallurgy

Deputy for the Development of Scientific Infra
structure is assigned to assist the Chairman of LIPI in 
carrying out development of scientific services and 
other scientific activities.

In order to accomplish its task, Deputy for the De
velopment of Scientific Infrastructure is assigned the fol
lowing functions:

a. research and development in calibration, instru
mentation and metrology

b. standardization services and testing of scientific 
invention

c. services in documentation and information of scien
ce and technology

d. service of data collecting, processing and analysis of 
science and technology

e. other tasks assigned by the Chairman of LIPI

Deputy for The Development of Scintific Infrastruc
ture coordinates :

a. R and D Center: tor Calibration, Instrumentation 
and Metrology

b. Standardization Centre

7
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c. Centre for Scientific Documentation and Informa
tion

d. Centre for Analysis of Science and Technology 
Development

Deputy for General Affairs is assigned to assist 
Chairman of LIPI in carrying out the administrative 
services to support the implementation of LIPI's task 
and function.

In order to accomplish its task, Deputy for General 
Affairs is assigned the following functions:

a. planning and budgeting
b. planning and utilization of manpower, improvement 

of its organization and supervision

c. to carry out legal aid, to plan laws which relates to 
science and technology, to carry out science and 
technology coperation

d. planning and implementation of science and techno
logy dissemination

e. to carry out general administration
f. other tasks assigned by the Chairman of LIPI

Deputy Chairman of LIPI for General Affairs coor
dinates.

a. Bureau of Planning and Budget
b. Bureau of Organization and Control
c. Bureau of Inter-institutional cooperation in Science 

and Technology
d. Bureau for the Popularization and Dissemination of 

Science and Technology
e. Bureau of Administration

8

Technical Implementation Unit

1. In Natural Sciences

a. The Botanic Gardens of Indonesia in Bogor and it’s 
branches in Cibodas, Purwodadi and Bedugul.

b. The Field laboratory in Karang Sambung.

c. The Experimental Maining in Jampang Kulon.

d. The Mining & Technology Testing Unit in Lam- 
pung.

2. In Technical Sciences

a. Technical Implementation Unit Centre for National 
Engineering Laboratories in Bandung.

b. Technical Implementation Unit Centre for Material 
Chemical Processing in Bandung.

c. Technical Implementation Unit Centre for Iron 
Processing in Lampung.

3. In Development of Scientific Infrastructure

Technical Implementation Unit Centre for 
Instrumentation Laboratory s in Bandung.

Manpower

Doctor 78
Master 166

University Graduate 1035

Bachelor 355

Senior High School Graduate 2015

Yunior High School Graduate 356

Primary School 742

9
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I. The Chief Executive of LIPI

1. Chairman of LIPI : Prof.Dr.Ir.Samaun Sama-

2. Vice Chairman of LIPI

3. Deputy for social Sci
ences and Humanities

4. Deputy for Natural 
Sciences

5. Deputy for Technical 
Sciences

6. Deputy for the Deve
lopment of Scientific 
Infrastructure

7. Deputy for General 
Affairs

dikun.

Prof.Dr.Didin S. Sastra- 
pradja.

Dr.E.K.M. Masinambow

Dr.Aprilani Soegiarto 

Ir.Soemaryoto Kayatmo

Ir.Herudi Kartowisastro 

Drs.S.Simamora

n. Head of R and D Centre Under Deputy for Social 
Sciences and Humanities

1. Head of Centre for 
Social and Cultural 
Studies

2. Head of Centre for 
Economics and De
velopment Studies.

3. Head of Centre for 
Population and Man- 
powrs Studies

Dr. Hilman Adil

Drs. Ahmad Hamid

: Dr, Julfita Rahaijo,MA

10

Dr. Alfian
4. Head for Politics and 

Area Studies

HI. Head of R and D Centre Under Deputy for 
Natural Sciences

1. Head of R and D 
Centre for Biologi

2. Head of R and D 
Centre for Oceanology

3. Head of R and D 
Centre for Limnology

4. Head of R and D 
Centre for Biotech
nology

5. Head of R and D Centre 
for Geotechnology

: Dr. Sutikno Wirdjo 
Admodjo

: Dr. Kasijan Romimohtarto 

: Dr. Anugerah Nontji

: Dr. Made Sri Prana 

: Ir. Suparka

IV. Head of R and D Centre Under Deputy for Technical 
Sciences

1. Head of R and D Centre 
in Applied Physics

2. Head of R and D Centre 
in Applied Chemistry

3. Head of R and D Centre 
for Telecommunica
tions, Strategic Elec
tronics, Components 
and Materials

Drs. Ardjoeno Brojone- 
goro, M.Sc

Dr. Soefjan Tsauri, M.Sc

Ir. Rustini Kayatmo DIC

11



4. Head of R and D Centre
for Informatics and 
Computer Sciences

5. Head of R and D 
Centre for Electrical 
Engineering and Me- 
chatronics

: Ir. Suijadi Sudarsono, 
M.Sc.

: Ir. Djuwito Atmowidjojo
6. Head of R and D Centre 

for Metallurgy Ir.Sukama Djaja

V. Heads of R and D Centre Under Deputy for the 
Development of Scientific Infrastructure

1. Head of R and D Centre
for Calibration, Instru
mentation and Metrology

1

Dr. Ir. S. Farid Rus- 
kanda M.Sc

gg 2 Head of Centre for
Y Standardizations

Drs.Bambang H. Hadi- 
wiardjo

3. Head of Centre for Scien
tific Documentation and 
Information : Blasius Sudarsono MLS

4. Head of Centre for Analy
sis of Science and Tech
nology Development. Djoko Pitono, M.Sc

VI. Heads of Bureau Under Deputy for General
Affairs

1. Head of Bureau of 
Planning and Budget

2. Head of Bureau of 
Organization and Con
trol

Drs.S.Chr.Muljono

Drs.Atang Zaenuddin

12

3. Head of Bureau of In
ter-institutional Co
operation in Sciences ; 
and Technology

4. Head of Bureau for the 
Popularization and 
Dissemination of 
Sience and Technology ;

5. Head of Bureau of 
Administration

Miss Moertini Atmo 
widjojo, SH.MPA

Drs.T.J.CPasaribu 

Mrs.Did K.Gunawi,S.H

13
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The Address of LIPI Office
1. Head Office 

Widya Graha LIPI
Jl. lend. Gatot Subroto No. 10 
Jakarta
Telephone, 511542, 511831, 511850, 512085, 
512362, 511586, 515179, 511805

2. R and D Centre for Social and Cultural Studies 
Widya Graha LIPI
Jl. Jend. Gatot Subroto No. 10 
Jakarta
Telephone. 5701232

3. R and D Centre for Economics and Development 
Studies
Widya Graha LIPI
Jl. Jend. Gatot Subroto No. 10
Jakarta
Telephone. 5207120

4. R and D Centre for Population and Manpower 
Studies
Widya Graha LIPI
Jl. Jend. Gatot Subroto No. 10
Jakarta
Telephone. 5207205

5. R and D Centre for Politics and Area Studies 
Widya Graha LIPI
Jl. Jend. Gatot Subroto No. 10 
Jakarta
Telephone. 5207118

6. R and D Centre for Biology 
Jl. Ir. H. Juanda 18 
Bogor
Telephone 321041

14

7. R and D Centre for Oceanology 
Komplek Bina Samudra
Jl. Pasir Putih No. 1, Ancol 
Jakarta
Telephone 633850, 680859, 681948, 682287

8. R and D Centre for Limnology 
Jl. Ir. H. Juanda No. 3 
Bogor
Telephone 324007

9. R and D Centre for Biotechnology 
Jl. Ir. H. Juanda No. 18
Bogor
Telephone 321038

10. R and D Centre for Geotechnology 
Komplek LIPI
Jl. Cisitu, Bandung 
Telephone 85597

11. R and D Centre for Applied Physics 
Komplek LIPI
Jl. Cisitu, Bandung 
Telephone 81052

12. R and D Centre for Applied Chemistry 
Komplek LIPI
Jl. Cisitu, Bandung 
Telephone 81051

13. R and D Centre for Telecomunication, Strategi 
Electronics, Component and Material
Jl. Ranggamalela No. 11 
Bandung
Telephone 445425

14. R and D Centre for Informatics and Computer 
Sciences
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Jl. Ranggamalela No. 11 
Bandung
Telephone 445492

15. R and D Centre for Electrical Engineering and 
Mechatronics
Jl. Ranggamalela No. 11 
Bandung
Telephone 444550

16. R and D Centre for Metallurgy 
Komplek Puspitek
Serpong - Tangerang 
Telephone 7560911

17. R and D Centre for Calibration, Instrumentation 
and Metrology
Komplek Puspitek 
Serpong - Tangerang 
Telephone 7560571

18. Centre for Standardization
S as ana Widya Sarwono - LIPI 
Jl. Jend. Gatot Subroto No. 10 
Jakarta
Telephone 583465, Ext. 33

19. Centre for Scientific Documentation and 
Information
Jl. Jend. Gatot Subroto No. 10 
Jakarta
Telephone 510719, 583465, 511066, 583466, 
583467

20. Centre for Analysis of Sciences and Technology 
Development
Widya Gratia LIPI
Jend. Gatot Subroto No. 10
Jakarta
Telephone 511542, Ext. 342
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The Minister of State for Research and Technology of
the Republic of Indonesia
The National Center for Research, Science and
Technology, Serpong
Office:
• PUSPIPTEK Complex, Serpong, Tangerang, West Java, 

Phone 516165, Telex 45512 PPIT IA
• 43 A jalan Raden Saleh, Jakarta 10330

Phone 323209, Telex 45387 PPIT IA
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INDONESIA

A he Republic of Indonesia is 

an archipelago situated between the 
continents of Asia and Australia, and 
between the Indian and the Pacific 
ocean. This country consists of more 
than 13.500 islands which, if they are 
measured from the west to the east, 
have the same distance as that from 
New York to San Fransisco or from 
Ireland to Moscow.
It covers a territory of 6.8 million 
square metres and at present has 
a population of 160 million and in 
the year 2000 it is estimated to become 
200 million. This tropical country has an 
abundance of natural resources and with 
its strategic location is a country which 
ranks fifth in the number of population 
in the world.

During many centuries Indonesia 
was colonized. Various countries 
struggled with each other for 
domination of Indonesia. Only on 
August 17, 1945 at the end of the 
Second World War, the representatives 
of the Indonesian people, Soekarno 
and Hatta, succeeded in proclaiming 
the independence of the Republic of 
Indonesia.

And, the struggle for the 
independence of Indonesia has 
reached the happy end safely and 
quietly bringing the Indonesian people 
to the gate of independence within an 
Indonesian state which is free, united, 
sovereign, justice and prosperous.

However, many tumultuous political 
events had to be experienced by this 
young country during the first years of 
its existence.

Only in the era of the New Order 
under the leadership of President 
Soeharto since 1967 a situation was 
created making it possible to implement 
a planned and continuous national 
development in order to achieve 
a just and prosperous Indonesian society 
based on Pancasila.
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National Development

During the era of the New 

Order significant progress has been 
attained. Political stability has been 
secured and the economy 
has grown properly. These 
achievements form the basis for the 
Indonesian development in the future.
In the past, the economic growth of 
Indonesia was based on the export of 
.-aw materials while in the next stage 
economic development should be 
supported by industries producing goods 
and services, for the domestic market 
as well as for export.

The Fourth Five Year Development 
Plan emphasizes the development in the 
agricultural sector continuing the efforts 
to be self-supporting in food, and 
preparing for industries manufacturing 
machinery, heavy as well as light industry, 
which will be implemented within the 
next Five Year Development Plans.

In this connection, in the state of 
the nation address on August 16, 1984 
President Soeharto stated among others .-

... the Industrialization process shall 
require the mastery of technology based 
on modern science, therefore many and 
a variety of experts and skills in all 
sectors shall be required ....

... the main thrust of the 
industrialisation process which we are 
planning, does not involve its physical 
state only, but of much more importance 
are the quality and the capability of 
the human beings, primarily their 
technological and engineering 
comprehension; their designing 
capabilities; their management, expertise 
and professional know how; their skills; 
and their enterpreneurship ....

It is with these thoughts in mind that 
the Government of Indonesia decided 
to develop the national centre for 
research, science and technology having 
a supporting and enhancing role to 
national development.

The National Centre for Research, 
Science and Technology, at present, 
provides facilities for non Departemental 
Research and Development institutes 
such as :

• The Indonesian Institute of Sciences 
(LIPI)

• The National Atomic Energy Agency 
(BATAN)

• The Agency for the Assessment and 
Application of Technology (BPPT)

the facilities of which are described in 
the following pages .

-289



PUSPIPTEK

(National Centre for Research, Science 
and Techno.ogy)

The National Center for Research, 
Science and Technology developed 
based on Presidential Decree no. 43 
dated 1st of October 1976, is situated 
about 27 km South West of Jakarta 
at Serpong with an area of 350 hectares 
The area will be expanded to 
500 hectares in conjunction with the 
development of the surrounding area 
for education and training facilities 
(150 hectares) and for high technology 
industries (350 hectares), such that the 
combined facility will become a centre 
for the development and application 
of high technology in Indonesia.

Administrative Territory of the Districts in Jakarta, 
Bogor, Tangerang and Bekasi (Jabotabek).
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In The Design Stage

Thermodynamics, Engine, and 
Propulsion Systems Laboratory (LTMP) 
(a BPPT facility)

LTMP, a large group of laboratories, 
will be equipped with very modern 
equipment which are able to conduct 
extensive testing, research and 
development in the field of machinery.

The facilities consist of :

Thermodynamics and Heat Transfer
viroup :
• Working materials and liquid 

laboratory which constitutes the 
facility of research and testing of 
chemical and physical properties 
of various working materials and 
liquids,

• Energy Conversion System laboratory 
which conducts research and testing 
on various models, components, and 
prototype of energy conversion 
system.

• Heat Conversion Laboratory, 
equipped with the facilities for 
research and testing of various 
components, piping systems and

^ heat screen of heat cover ting 
nstrument.

• Cryogenics and Environmental 
Conditioning Laboratory, equipped 
with the facilities of research and 
testing of various systems of cooling, 
heating, air conditioning and 
supplementary systems.

B. Fluid Machineries Group :
• Pump and Piping Laboratory, which 

can undertake research and testing 
of static pressure pump, dynamic 
pressure pump, piping system, and 
hydraulic system.

• Water Turbines and Hydraulud 
Transmission System Laboratory, 
equipped with the facilities of 
research and testing of reaction 
turbines, impulse turbines, aeroplane

propellers, and hydraulic transmission 
instruments.

• Compressor laboratory, to observe 
and to test static pressure as dynamic 
pressure of compressors, fans, 
blowers, and the like.

• Fluid Mechanics and Cascade Tunnels 
Laboratory, to observe and to test 
characteristics of fluids through 
cascades and dynamics of fluids.

C. Engines and Propulsion System
Group :
• Energetics and Emissions Laboratory, 

to observe and to test various fuels, 
combustion substances, combustion 
chamber and its combustion process, 
gas emission system of piston engine, 
gas turbines, boiling engine, gas 
propulsion engine and rocket.

• Piston Engines laboratory, to observe 
and to test gasoline engine, diesel 
engines, Wankel engine, STirling 
engine as well as their supplementary 
components.

• Steam and Gas Turbines laboratory, 
to observe and to test various turbine 
systems, steam as well as gas of open 
or close cycles.

• Jet Propulsion and Propeller 
Laboratory, equipped with the 
facilities of research and testing of 
turbo-prop engines, turbon-fan, 
turbo-jet, turbo shaft, ram jet and 
water jet.

• Rocket fuel laboratory, to observe 
and to test various forms, 
characteristics and working reference 
of rocket fuel.

• Propeller and Components laboratory, 
to observe and to equalize propellers 
and driving fan of aircraft or helicopter 
or hovercraft; air ventilation system, 
fuel system, lubricating, lighting 
systems, supercharges and their 
accessories.
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Vacum Pan Simulation in The
Cry stall! ration Process of Cane sugar
Industry.

Principle of Operation Control of Vacuum 
Pan :s using Conductivity for juice intake,
wash water, seeding until to heavying an
vacuum pan empty.
Opciating System was studied by using
Microprocessor jjP 6800 for Sequence 
Control and Proportional Control.

• Description of Control Sequence :
1. When all Pre Conditions of Vacuum Pan 

have been Ready, Microprocessor will 
be give a Signal.

2. A Signal for opening of juice Valve 
Control, will be Given by Microprocessor. 
Meanwhile level of juice on the Pan 
measured by level Transmitter.

3. When the level of Pan has been reached 
(Calandria Covered), Juice valve is Closed.

4. During boiling phase, conductivity of 
juice always measured by conductivity 
T m nsmitter.
If the saturation coel f. Cl has been 
reached, seeding valve is opened.

5. After seeding (time adjusted by micro), 

seeding valve is close and ready for
ci vstallization.

6. In the Crystallization Process, conducti
vity will be decreased and if coeff. of
at rained, water waive is opened for 
washing (time adjusted by micro).

7. Further, juice valve will be opened as 
proportional with conductivity until 
juice fill the Pan to the max level.

8. J nice valve is closed and the juice further 
concentrated until conductivity C3
attained. Boiling process stop, and
bottom valve is opened.

In the simulation Pan, for data input (level 
and conductivity), has been made Agraphick 
Program of conductivity vs time of Boiling 
on the Personal Computer.

TELEMETRY CAN KEEP AN OPERATION 
COST COMPETIVIVE
Reduce personnel mileage by utilizing 
remote control of equipment. Personnel can 
then spend their time on projects other 
than manual equipment adjustments such 
as turning a pump on and off.

Automatically gather data for computer 
modeling programs such as degree day cal-
culations, evapo-trainspiration calculations, 
and irrigation scheduling.

Reduce costly water consumption by more 
efficient and less costly irrigation scheduling, 
irrigating"only when needed and before 
crop yield costly stress may occur.

Apply pesticides more safely by accurate 
wind speed and direction measurements 
at the site of application; thereby preventing 
potential loss of a nearby sensitive crop 
due to drift.

Avoid unnecessary and costly pesticide 
applications by remotely utilizing degree 
day calculations to accurately time the 
pesticide applications based on probability 
of insect emergence.
Protect costly crops from frost by remote 
temperature sensing, alarm sounding, and 
automatic control functions.

Predict needed pesticides, fertilizers, and 
water based on a historical record of 
previous usage.

Sound an alarm and shut down operation 
if a critical temperature, water level, 
materials thickness, or other critical pre
determined parameter is reached.
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DEMO : Machine Health Monitoring by 
Vibration Measurements
The activities of the KIM Acoustics 
Metrology Laboratory comprise a.o. :

— calibration of microphones, sound level 
meters, accelerometers, hydrophones 
and other acoustical transducers.

— noise and vibration measurements
. and consultancy on noise and vibration 

control.
— measurement of acoustical properties 

of materials, i.e. sound absorption and 
sound insulation values.

— measurement of sound power of 
machines and other noise sources.

— sound and vibration testing of 
structures, components, etc.

The lab is well equipped and has four special 
rooms i.e. a large anechoic chamber, 
a reverberation room, a source-receiver 
room, and a water tank for underwater 
acoustics investigations.

In addition to the above mentioned 
activities, the lab also undertakes research 
work to further enhance the applications 
of acoustics in the industry.
One of the most popular and significant 
application recently performed world-wide 
is ’’machine health monitoring using 
vibration measurements and analysis”. 
Although basically simple in principle, a lot 
of research work and careful analysis is 
still to be carried out to yield meaningful, 
accurate, and reliable diagnosis.
The demonstration bench seen at the KIM 
Acoustics Laboratory shows the basic 
principles in assessing fault or damage of 
roller bearings and shafts deducted from 
narrow band analysis of machinery 
vibration. (MK/YL)
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• Mechanics• Tj provide education and training oi 
profesionally skilled personnel in the 
field of instrumentation.

• To render services of reliable technical 
documentation and information in 
the field of instrumentation.

The implementation of the duties will 
be possible due to the existence of the 
following facilities :
A. Instrumentation Laboratory
B. Metrology Laboratory
A Workshops : electronics, optics, 

mechanics, design, and construction.

The activities of calibration and 
metrology which can be carried out 
in this Calibration, Instrumentation 
and Metrology Laboratory cover almost 
all the fields such as :

— measuring of lengths, angles, 

pressure, volume, fluid flow, 

hardness and engineering metrology.

• Electricity :
— measuring of direct current, 

alternative current, electric 

magnification, frequency, and time.

• Termal :
— measuring of temperature, viscosity, 

and humidity.

• Optics :
— photometry, calorimetry, 

radiometry, and optoelectronics.

• Acoustics :
— measuring of noise, vibration, 

ultrasonics, and sound analysis.
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8
Applied Metallurgy Laboratory (LMT) 
(a LI PI facility)

This laboratory specializes in research 
and development in the field of 
metallurgy which is very necessary in 
the world of industry.
The research and development in 
metallurgy include various aspects, 
among other things :
• Extractive Metallurgy, covering the 

beneficiation of mining produces, 
extraction and refining of metals 
and the like.

• Metal, covering various aspects of 
treatment of crude metals to produce 
semi-finished or finished products, 
for instance casting, welding, metals 
working and metal finishing.

• Metal conservation, covering 
techniques and methods of prevention 
and protection of corrosion on metal.

• Non metal materials, covering 
refractory materials, materials for 
metal subsitutes and the like.

Facilities of the Applied Metallurgy 
Laboratory consist of :
A. Extractive Mettalurgy Group 
consisting of the following sub
laboratories :
• Mineral cultivation
• Pyrometallurgy
• Hydrometallurgy
• Chemicals analysis

B. Metal group consisting of the 
following sub-laboratories :
• Metal alloy
• Metal castings
• Metal refining
• Metal properties
• Electrometallurgy

C. Corrision Group consisting of the 
following sub-laboratories :
• Atmospheric corrosion
• Marine corrosion
• Underground corrosion
• Industrial corrosion
• Painting
• Specific corrosion
D. Non-metal materials group consisting 
of the following sub-laboratories :
• Refractory materials
• Fuels and reducing agents
• Industrial minerals
• Coasting and substitution materials

E. Personnel
The laboratory will be staffed with 
about 250 personnel, in which about 
30% is professionals
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In Planning Stage

9

Processing Technology Laboratory 
(LTP) (a BPPT facility)
This laboratory conducts research and 
development of various necessary 
processing technology to support the 
industrial development.
Under the available facilities, various 
kinds of research and development 
may be conducted, in respect of : 

Methods of production of materials, 
for instance polymers, composite 
materials, and other materials.

• Mechanical working of materials.
• Chemical and/or physical processing, 

of materials.
• In Process Material Handling Methods.
• Methods of storing, packaging, and 

transportation of products.
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Multipurpose Reactor and its 
Supporting Laboratories (RSG —LP) 
(Batan facilities)

Built on land to the extent of about 
25 Ha in the central part of PUSPIPTEK, 
RSG—LP complex constitutes the most 
complete and integrated facilities 
for research and development of nuclear 
technolog)'. Due to these facilities,
RSG—LP is able to play the role as 
motivator and supporter for the effort 
of the development of nuclear industry 
for the purpose of peacefull application 
in Indonesia.
The role is played through the following 
measures :
• Mastery and development of nuclear 

science and technology
• Education and training of experts 

and skilled personnel in the field of 
nuclear

• Production of basic elements for 
nuclear processes.

The main facilities of RSG—LP consist 
of :
A. Multipurpose Reactor
It is a nuclear multipurpose reactor 
plant (MPR—30) completed with its 
supporting system. With the capacity 
of thermal power 30 MV, the reactor 
has several irradiation facilities used 
for fuel element test, production of 
radioisotope, and several experiments.
B. Radioisotope Production Installation,
functioning to process radioisotope of 
irradiation in the terrace of MPR—30 
into various kinds of isotopes and 
indicated compounds for industry, 
hydrology, medical science and the like.
C. Experimental Fuel Element 
Installation, functioning to observe 
and to produce nuclear fuel element 
for the Nuclear Power Generating Plant 
of heavy water.

10 • Research Reactor Fuel Element 
Production Installation, functioning 
to produce nuclear fuel element to 
meet the demand for fuel of MPR—30, 
namely UAlx and U308Al.
D. Radiowaste Installation, in addition 
to functioning to process radioactive 
substances of RSG—LP complex, also 
being a facility to conduct research 
and development of technology of 
radioactive waste processing.
E. Radiometallurgy Laboratory, 
functioning to examine the properties 
of metallurgy of nuclear substances 
as the reactor components after 
irradiation test in the terrace of 
MPR—30. This facility has the capacity 
for non-destruction test (NDT) as well 
as destruction test.
F. Engineering and Safety Laboratory, 
functioning to test power reactor 
components in the field of transfer
of heat, cooling water chemistry and 
thermohydrolics.
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This test is also required to obtain 
information on the reliability and safety 
of the components or system of the 
reactor.

G. Nuclear Mechano-electronics 
Laboratory, functioning to carry out 
maintenance, development, and 
production of nuclear instrumentation 
components. The laboratory equipped 
with mechanic, electric, electronic and 
computer shops may also be used for 
the development of mechanic and 
electric components in supporting 
nuclear experiments as well as data 
processing system.

H. Fundamental Research Laboratory, 
functioning to conduct basic research
in the field of nuclear physics/chemistry. 
This facility is a supplement to the 
similar research facility owned by 
BAT AN at an other place.

I. Personel
The total estimated in 1985 will be 
430 persons, which consist :
— 148 graduate degrees
— 195 technicians
— 87 personnel administration
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In Planning Stage

11
Natural Disasters Mitigation 

Laboratory (LMBA) (a BPPT facility)
Natural disasters such as earthquake, 
flood, typhoon, landslide, and vulcanic 
eruption always give rise to disasters and 
ve"y great damages to the community 
and life.
Efforts should be directed to avoid 
negative impacts of disasters.
Within that framework it is necessary 
to conduct thorough research on the 
nature and behaviour of the natural 
disasters in order to under stand and 
to find the right methods of safety.
The function of LMBA is directed to be 
used as :
• Natural Disasters Data Centre.
• Advisory Agency in the case of means, 

techniques, and methods of safety 
against natural disasters.

• Research centre on the application 
of science and technology of natural 
disaster resistance construction.

• Education and Training Centre for 
Experts in overcoming natural disasters

Facilities of LMBA consist of :
• Natural Disasters Instrumentation 

and Data Collecting Centre.
• bad Wedthef MifigMfitih Syb-kbdf&fbfy
• Earthquake Mitigation Sub-laboratory.
• Volcanic Mitigation Sub-laboratory.
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4. Energy economics, energy modelling 
for the development strategy.

5. Development of energy industri, such 
as :
— Coal combustion e.g Fluidized bed 
— Geothermal energy sis tern 
— Micro hydro system
— etc.

6. Development of energy sectoral, such 
as :
— Energy and transportation 
— Energy & development of remote 

areas
— etc.

jvnd the present activities which have 
been carried out in BPPT are :
a. Utilization of solar energy and rural 

energy sources
b. Production & application of Methanol

as energy
c. Utilization of agricultural product

as energy
d. Utilization of geothermal energy
e. Research on utilization of coal
f. Ethanol from sweet potatoes
g. Energy modelling
h. Alternative energy sources for rural 

development.

Laboratory Building & Facilities 
The building lav out was designed to 

'omodate laboratories and workshop 
facilities efficiently. Offices are located 
in a separated building. The designed 
buildings are made in a modular system 
which can be built gradually with high 
usage flexibility.
All the building complex will be decided 
according to this purpose :
1. Laboratory
2. Workshop & supporting facilities
3. The building for pilot plants
4. Open space facility
5. Administration building, containing :

A. Working facilities for scentist & staff
B. Library
C. Computer Center
D. Conference & meeting rooms
E. Administration offices.

The total complex area is appox 
21.000 m2, that consist of :
— Laboratory complex area : 10.000 m2
— Offices complex area : 5.000 m2
— Open space complex area : 6.000 m2

1. Laboratory
The laboratories which are planned,
i.e :
a. Special Chemical laboratory, for 

supporting the biomass & 
gasification/liquifaction programs 
and Physical * Biological Chemistry 
activities

b. Laboratory for solar energy & solar 
physics

c. Physics laboratory for heat, plasma
and electricity

d. Special biological laboratory.
2. Workshop

Some special workshop are planned, 
i.e :
a. Mechanical workshop to support 

pilot plants & hardware development
b. Instrumentation and electronic

workshop
c. Glassware workshop
d. Fine mechanics workshop
Total area of this workshop is approx 
1000 m2.

3. Open space facilities
The open space facilties consists of :
a. Hard yard that is needed to support 

pilot plants (1000 m2)
b. Grass yard for some experiment 

in solar energy, such as solar 
reflector, photovoltaic, etc (300 m2)

c. Ponds for biogass experiment 
purposes (2000 m2).

Personnel & Organization Plan
Generally the personnel of LSDE will 
consist of principal investigators, senior 
scientist, junior scientist, trainees and 
supporting personnel. Experts from 
various fields will be grouped together 
to do the project. The group consist of 
a principal investigator, senior & junior 
scientist and trainees.
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The field of expertise which have to be 
developed are :
1. Solar energy
2. Biomass
3. Gasification/'liquifaction
4. Heat & Mechanics
5. Plasma & Electric
6. Energy economics

I he laboratory staff requn ments are as
follows :
-- 14 principal investigators
— 28 senior scientist
- 84 junior scientist
- i 10 trainees
— 2 26 supporting personnels
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Analysis on Academic Networking in China

1. Background
2. Observation
3. Issues
4. Concluding Remarks 
Reference
Appendix: Sample Design on China Academic Networking
1. BACKGROUND

I have known various people in academic networking in China since mld-80s. 
After taking over the the position of the acting chair of Asia-Pacific 
Coordinating Committee for Intercontinental Research Networking(APCCIRN) 
last June to organize the first official APCCIRN meeting. I started 
studying the academic networking in China as well as other countries in the 
region. I came to the conclusion that I should visit China to find out more 
since China is more than half of the Asia-Pacific region, and it is important 
for the region to have a good academic networking in China.
I have visited the following organizations in November 1992;

State Science and Technology Commission(SSTC)
Beijing University of Posts and Telecommunications(BUPT)
Institute of Computer Application(ICA)
Chinese Academy of Science(Academia Sinica)(CAS)
Tsinghua University(TU)
North China institute of Computing Technology(NCI)

I wished to visit more organizations in Beijing and Shanghai, but my schedule 
was too short to visit more. I plan to visit more organizations later. I am 
meeting people from Beijing University and possibly Fudan University in 
Honolulu in Jan. 1993.
2. OBSERVATION

My overall impression is that academic computer networking in China is uneven 
very good in some areas, and poor in other areas. Potential is great, and 
proper coordination may lead to high quality networking.

There are several leading groups engaged in the academic networking;
CAS.* NCFC Project with Beijing University and Tsinghua University 
ICA; International link and domestic networking(called CANET)
IHEP: International link to high energy physics community 
NCI: international link and domestic networking(called CRN)
TU: Extensive campus networking
Others: Fudan University and Jiaotong University among others

You can find overall description in Internet Society News and Proceedings of 
INET'92 .
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2.1 International Link
There are 4 ways to reach outside of China;
(a) CANET(ICA-Germany and others)

The link is based on MMDF on x,25. The link started in late 80's 
with Germany's assistance. The current traffic volume is 5 MB/month, 
There are sound 20 organizations in CANET now.

(b) CRN(NCl-Europe and others)

The link is based on MHS(OSI) on X.25. The link started in late 80s, 
The current traffic volume is around 40 MB/month. There are around 
8 organizations in CRN now.

(c) IHEP-ESNET

The link is 4.8 Kbps leased line with DECnet for high energy physics 
community. IHEP is working on the link upgrade to 64 Kbps with 
splitting the cost with ESNET. ihep has a PSDN link to to CERN in 
Europe, too.

(d) Tsinghua U,- U. of British Columbia in Canada

The link is EAN(X.400) on X.25, and is under experiment# i . e . # the 
traffic volume is negligible.

When the traffic volume reaches to 10 MB/month, it is time to set up the leased 
line. In addition, the leased line offer the tighter link by offering 
additional services such as file transfer, remote login, data base access# 
and multi media among others.
The high energy physics link is normally source routing, and it is not 
particularly easy for others to use the link. The link should be considered 
as the backup link, and vice verse.

2,2 Domestic Wide Area Networking
CANET managed at ICA supports 15 organizations through X.25(CNPAC). Its 
naming scheme is

usereorganization.area.canet.cn
CRN managed at NCI supports 9 organizations. Its naming scheme is

userSorganization.crn.cn 
or
C-cn; ABMD;PRMD-cm;0- (organization) ; S- (sir name) ;G*(given name)

90% of CRN traffic is email. XXX, etam, VT and xll are supported, too.
These two networks are the only working domestic academic wide area networks in 
China. But, these two networks are not linked in China. This could happen in 
initial stages.
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There is an IBRD project called National Computing and Networking Facility of 
China(NCFC) with three major organizations; Academia Sinica, Beijing University, 
and Tsinghua University with the network management at Academia Sinica called 
CNC. It covers the inter-organizational links and LANs as well as enhancement 
of computing facility. The triangular inter-organizational links are based on 
optical cable with 10 Mbps. The wiring has been done, and routers will be 
installed next spring.
CNPAC is expanding its PSDN(X.25 network) by setting up the second system 
based on Northern Telecom's equipment to cover over 10 cities in China. This 
will increase coverage of academic networking substantially.

2.3 Campus Networking
Ethernet is the most common local area network in China, and you can find it 
in many organizations.
Tsinghua University has the most elaborate campus networking in China. The 
university is completing its three-year campus networking project in December 
1992. It uses FDDI, Ethernet, and PABX to connect over 500 computers such as 
general purpose computers, workstations and PCs. Applications even include 
multi media communications.

Other sites such as Academia Sinica and Beijing University are following with 
NCFC Project. I was told that Fudan University and Jiaotong University in 
Shanghai have campus networking facilities.

3. ISSUES
3.1 Coordination at National Level
There are no coordination on academic networking in China today. Such 
coordination is urgently needed now to make effort of various groups 
symbiotic and to integrate the existing networks at early stage. China as a 
late comer should take advantage of other countries' experience. Some of them 
made successful coordination, and others failed.
The national coordination committee may consist of active networking groups 
first. Later, the committee may add other members such as academic 
associations, and other regions. Telecommunication organizations may be 
included to have sound telecommunication foundation.
3.2 Mid-Term Plan
A tentative mid-term plan for 5 years or so is needed. The plan does not have 
to be in detail, It is more for guideline. The coordination should be done 
not on today's situation, but on future situation. Otherwise, the coordination 
may not work well.
3.3 International Leased Line
Since the current traffic is over 10 MB/month without the high energy physics 
community traffic, it is time to have the international leased line to bring 
up the traffic volume to GB/month followed by GB/day, In addition, lack of
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services except email is hindering usage of academic networking, which in turn 
makes the international cooperation in high technology very difficult. By 
having the leased line, one can have the same services to the developed 
countries; file transfer, remote login, and remote database access among others.
3.4 Naming

Domain naming should be done with proper coordination as soon as possible 
before the change on the naming becomes too difficult. Since China is a late 
comer, survey on relevant countries such as USA, UK, Japan and Korea may make 
the appropriate naming scheme easier. Vastness of China in terms of 
population and areas requires careful design to optimize to local condition.
The naming may take a lot of time and effort before it is stabilized. The 
naming scheme should last 50 years if not forever, it may be wise to name 
relevant organizations(over 1000) initially so that the naming will be 
coherent. Harmonization of X.400 and DNS is also important. UK may be a good 
model case.
3.5 Annual China Networkshop
Many countries are having the annual event on academic networking. The good 
examples are USA, UK, Australia, and Europe. China need a good annual event 
due to its vastness.
3.6 International Advisory(Cooperative) Committee

In order to implement the academic networking efficiently, it may help to 
have the international advisory(or cooperative) committee for a few years. 
(AP)CCTRN and Internet Society may be a good source to find committee members. 
APCCIRN would like to help China on this and other matters.

4. CONCLUDING REMARKS
China, at its initial stage on academic networking, has great potential such 
as several leading groups, high quality manpower. But, China also has 
handicap like weak telecommunication infrastructure, vastness, and equipment 
which has to be imported with premium among others.

Good academic networking is particularly important to China to join the 
international community of 10 million people who engage in high technology; 
education, research and development.
It is important for countries like China who started late in the academic 
networking to learn from other countries' experience. Not all developed 
countries are successful.
This area is not matured yet, and China like any other country should be 
flexible in planning and implementation.

REFERENCE
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APPENDIX; Sample Design on China Academic Networking 
A.1 National Coordination Committee

Set up the national coordination committee like USA, UK, or Korea 
Initial members could be

SSTC/SPC(tentative chair to call the meeting)
Academia Sinica
Beijing University
ICA
IHEP
NCI
Tsinghua University

Optionally, some of universities in Shanghai may be included. Academic 
associations in computer science, electrical engineering, and telecommunications 
may be added later. Telecommunication organizations like BUPT may be included 
as appropriate.

The committee roles would be as follows;
Chair
International Liaison(CCIRN)
Technology(IETF, RARE)
Network Operation Center(international, Domestic)
Network Information Center 
Planning(IEPG)

The technical working groups may start as follows;

Naming/Addressing
Topology/Routing(Domestic and International)
Applications(MHS, Directory)
Lower Layers(WAN, LAN)
Internationalization/Localization
Security
(others as appropriate)

A.2 Naming
The second level naming should be designed properly. Survey on UK, USA, Korea, 
Germany, and France may help to design.
Consider vastness of China with weak infrastructure(i.e., transportation, 
telephone,..), It may make sense to have local autonomy.
Consider harmonization of X.400 and DNS such as UK, France and Germany.

There are two choices; two letter names and three letter names;
gov go for government organizations
edu ac for academic institutions
res re for research organizations
org or for other organizations(may not use)
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adm nm for network administration(NOCs, NICs)
cas as for CAS due to its large size
hep he for source routing nature of HEP community
com CO (save for future use)
(province, city) optional

Geographical areas may be allowed like USA. You may use 3 to 5 letters.
For 3 letters, Airport designation may be appropriate. For 4 or more letters, 
make names readable. Try to design names for all provinces and special cities♦
Third level domain names, i.e., organization names may be designed in top-down 
fashion on likely organizations, which would be 1000 or more with unique names. 
If the unique name policy is kept. the second level domain names are less 
significant.
A. 3 Five Year Plan

1992 (>10 MB/month)

14 sites -- (X. 25)— ICA-- (X.25/MMDF)— Germany-------------  Internet
I

8 sites -- (X,25) — NCI--(X.25/MHS)---RARE Community------------I
IHEP --(4.8K Leased Line) -- SLAC/ESNET------- [

I
TU--- (X. 25/EAN)---UBC----------------------I

19 93 {>1 GB/month)

64 Kbps
IHEP ------------------------- SLAC/ESNET

I 1
|64 Kbps I
| 64 Kbps 256 Kbps |

nCFC(CAS, BU, TU) -------  Korea -----  Internet
I I I

Beijing Nucleus I 9.6/64 Kbps I I
I I I
ICA--------- NCI------- (X.25/OSI)----RARE Community
I I

(X.25/MMDF) (X.25/OSI)

Domestic Organizations
NQC may be set up at a site with 24 hours/7 days operation with good 
communication facility, i.e., with optical cable link to PTT.
Beijing Nucleus(or Core) consists of BU, CAS, ICA, NCI, and TU, All 
international and inter-city connections shall be connected to the 
Nucleus with approprite coordination.

1994-1997(>1 GB/day)
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Leased line to many major organizations in Beijing(some with 11), 
Leased line to Shanghai (and other major cities) 
increase Internet connection speed to 128 Kbps or more 
Increase X.25 and P$DN sites to all major cities.
Support multimedia conferencing.
Complete interworking on TCPIP and OSI.
Complete localization on networking software.

-330-



5-2-2. The Chinese Research Network (CRN)



The Chinese Research Network (CRN)

1. Objectives
The Chinese Research Network (CRN), founded in 1987, aims at

* Providing electronic communication means, based on 
the PSDN and any available communication networks, 
to the Chinese scientsts, engineers, professors and 
other researchers to facilitate them in exchanging 
information and coordinating cooperation with their 
partners in China and abroad.

* Supporting and coordinating the development and promotion 
of osi conformable applications ammong Chinese scientific 
and research community.

* Organizing the cooperation among CRN members and their 
foreign partners,

2. Membership

Eight members of CRN have been interconnected at present, including 
research institutes, universities and academic organizations in Beijing, 
Shanghai, Chengdu and Shijiazhuang. More institutions will join CRN in 
the future.

3. Services

MHS (email), VT (PAD), FTAM and Xll have been installed at the member 
institutions on VAX/VMS, VAX/ULTP(IX, SUN/UNIX and APOLLO/UNIX. CRN has 
established tens of direct MHS connections with the member countries 
of European Research Networks (RARE), including Germany, Norway, 
Switchland, France, Sweden, Italy, England, Nethelands, and could 
exchange e-mails with almost all the research networks, eg Internet, 
in the world via RARE gateways.
Chinese MHS (CMHS), based on DFN-EAN and enhanced by CRN, with Chenese 
characters and encryption capability, has been developed and. installed 
at some CRN's member institutions on VAX/VMS and SUN/UNIX systems.
The email service provided by CRN is CCITT X.4QQ (84) conformable,
The email exchange between CRN and other email systems, eg INTERNET, 
BITNET, UUCP, is routed by RARE gateways. The direct connection between 
CRN and INTERNET will be set up when the agreement is reached.
CRN is now developing the new OSI MHS(88), FTAM, VT, Directory, EDI and 
other network applications, which will be put into operation in the 
coming years.
The CRN's WEP (Well-know Entry Point) is located and maintained at NCI 
(North China Institute of Computing Technology), Beijing, which is the 
largest comprehensive computer research institute in China.
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4. Functions
The CRN Board consists of the representatives from her member 
organizations, which is responsible for

* Developing CRN's plans and rules
* Helping academic and research institutions to join CRN
* Maintaining the services provided by CRN
* Helping CRN's members to solve technical problems
* Organizig and coordinating the development projects
* Contacting and coopreating, on behalf of CRN, with the peers 

in China and abroad

5. Finance
According to the agreement between CRN and RARE, and among CRN members, 
at present, the cost of sending messages to CRN members is paid by the 
calling partners and all the relay hosts during the messages are stored 
and forwarded. The outgoing messages from CRN members to any other hosts 
are paid by the original user's institution for their first hop and then
by all the relay hosts along their route to the destination hosts.
Due to the limited budget varied at defferent institutions, the 
administration and management policies are different. Any kind of 
financial support and cooperation would be appreciated.

6. Usefull Addresses

The CRN's mapping rule between x.400 O/R address and RFC822 address is 
C-cn; ADMD- ; PRMD“crn <-'-■■> crn.cn

Help desk addresses are:
Beijing:

* CRN's Help Desk
* North China institute of Computing Tech
* China Academy of Electr. & Info. Tech.
* Computer System Engineering Institute
* Computer Software & Serives Corporation 

Shanghai;
* Fudan University
* Shanghai JiaoTong University 

Shijiazhuang:
* Shijiazhuang Communication Lab 

Chengdu:
* Southwest Communication Institute 

Nanjing:
* Southeast University

helpdeskQcrn.cn 
. helpde3k0nci.crn.cn 
postmasterGcc.caeit.crn.cn 
postmaster0dep9.cse.crn.cn 
postmasterQlel.css.crn.cn
postmasterQcnl.fudan.crn.cn 
postmaster0ee.sjtu.crn.cn

postmasterQtcl.scl.crn.cn
postmasterQtulip.sci.crn.cn
postmaster0cs,seu.crn.cn
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China Network Observations

by G. Ernest Anderson 
University of Massachusetts 
GEANDgEDUC. UMass. EDU

The Institute of Computer Applications (ICA) at 10 Che Dao Gou, 
Haidian District, Beijing, was created to provide data processing 
and computer services to small and medium organizations that could 
not afford their own computer installations. The ICA office is 
extremely difficult to find; it is ^hidden* at the rear of a complex 
whose main mission appears to be quasi-military, and whose neighbors 
^don' t know anything about it.* ICA is under the Ministry of 
Machinery and Electronics Industry.

Contact was established by E-Mail to SYSTEM®ICA. Beij ing. Cane t. CN 
Qian Tian Bai, Vice-Chief Engineer, P.O.Box 2418-26, Beijing, China 
160081, phone 841-3654, is the contact person.

China net is very small, and VERY EXPENSIVE. Costs are 8 0 0 0 Yuan 
to join, 2000 Yuan per month maintenance, and 10 Yuan per KILObyte
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of information sent OR RECEIVED. For comparison, the average 
Professor’s salary in PRC is 150 Yuan per month. This explains 
why some Internet information Qian Tian Bai wanted is being sent 
by regular mail rather than E-Mail. Those of us who view Internet 
as a big, free resource need to realize that casual communications 
elsewhere, and especially to China, may NOT be welcome by the 
recipient because of the cost.

FAX is much more prevalent than E-mail throughout Asia, partly because 
the character set in Japan, China, Hong Kong, Korea, Taiwan, Singapore, 
etc. is not amenable to western style keyboarding, nor is the use of 
English (Roman characters) that widespread. As a side note, a major 
data base research problem in Beijing is how to produce a telephone 
directory! To get a home telephone number, even if I knew the full 
name and address and could pronounce it correctly in Chinese, I had 
to go through the place where the person worked; most work places 
have an agreed upon Piny in or English name that CAN be sorted on,
I isted, and retrieved electronical Iy.

China net nodes exist in Beijing, Harbin, Shanghai, and Hangzhou, with 
dial-up connections other places. Most users are businesses or 
Chinese Academy of Sciences; practically none are Universities. 
University computing centers (Computer Science Departments) seem to 
be in some sort of communication with each other using something 
called CNPAC, which is entirely graphic due to the nature of the 
natural character set of China. This might explain why gateway (s) 
to Chinanet or Internet don’t seem to exist.

China net's connections to the outside world are via a 2 4 0 0 bps link 
(sattelite) to University of Karlsruhe, using PMDF protocol. Call-ins 
are done twice a day for exchange of international mail. ICA hardware 
includes VAX 8700, Siemens 7760, and MVAXII cluster.

The University of International Business and Economics in Beijing has 
a massive computer-based communication facility, installed for the 
Asian Games last year, and maintained (but not used) in support of 
Beijing's bid for the Olympics. Connections go throughout China, Asia, 
and much of the rest of the world. My guess is that this machine could 
host an extensive and inexpensive E-mail network with practically no 
additional capital investment! I said this to everyone who would 
listen in other agencies I visited; perhaps that may have some effect. 
Unfortunately, 1 visited ICA before I visited U1BE and could not get 
ICA’s reaction to the idea.

Without knowing it when travel plans were made, a major conference 
on telecommunications was to be held in Beijing about Nov. 1. ICA 
suggested they could get me in if 1 were in Beijing at the time, but 
I had already accepted a ''Soviet* Academy of Science invitation for 
November. I have not been able to find out what transpired at that 
conference, although I have been promised a copy of the proceedings. 
Perhaps someone who was there could enlighten me (and any others on 
the network) about serious interest in moving China forward with

-334-



global networking.

As an interesting aside, one of the major U. S. planners of the Nov. 
conference also created a large share of international use of 
China net in the previous month, and was pointed out to me as someone 
insensitive to what their costs were. My personal reaction was that 
action was needed to drive down costs (or get them subsidized) because 
what I saw represented to me exactly the kinds of interchanges the 
networks were designed to facilitate.

Addtitions, corrections, interpretations, and comments welcome.
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CANET

CANET , co-initiated by ICA ( Beijing Instutute for Computer 
Applications ) and t h e University of Karlsruhe ( Germany ) began in 
1986. Its purpose is to integrate Chinese academic communities with 
the worldwide computer network, and to promote information exchange 
and technical cooperation with the rest of the world. The initial 
service provided by CANET is international E-mail delivery.

The first connection with CSNET was actually set up in Sep.1987. 
The central machine located in ICA , Siemens 7, 760/ BS2000 running 
PMDF/BS2000 software, was successfully connected with the E-mail 
systems all over the world by means of a relay machine at the Uni
versity of Karlsruhe.

Since then , CANET has been operational and has provided the 
worldwide E-mail service for some academic communities within China.

In 1 9 9 0 Oct. , the top level domain —'> CN * for China was 
registered with DON SRI — NIC by ICA . This is a very important step 
for the development of CANET.

CANET is a store and forward electronic mail network .
Recently, the central machine in CANET is a Micro VAXII--c I uster

system under VMS 4.7 running PMDF 3. 1/VMS, which acts as an interna
tional gateway linking the main domain server located at Uni. Karl
sruhe by x. 25 through the CHINAPAC (Chinese Packed Switching 
Network).

For remote sites, CANET is accessible for any academic communi
ty of China through the CHINAPAC ( national x. 25 PDN ) or the dial
up telephone links, at 1200 bps and 2400 bps or 4800 bps (depending
on the cost factor ). End--user's PC or workstations can access to
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local node machine by terminal emulation . CANET adopts RFC — 822 
formats.

CHINAFAC , the first national PDN in China , was operational in 
the end of 1989 , it is authorized by the goverroent and run by the 
Ministry of Posts and Te I e c omm i c a t io n s of China. This network is 
based on x. 25. At per sent, it is still on the first stage and has 3 
node-machines ( Package Switching Node ) and 8 package multiplexers 
which are located at 11 major cities in China. It has international 
link through the satellites.

All amchines of CANET implement Internet DNS ( domain naming 
system ) syntax.

The top level domain — ’> CN •> for China has been operational 
since Jan. 1991 . Currently, the international mail delivery usually 
takes half a day . At present , 16 sites have been connected within 
CANET. It is true , many institutions and universities have estab
lished their private local network in the compus, most of them are 
interested in joning CANET.But, there are the financial boundaries- 
— lack of the funds. If the funding is available, CANET will be 
growing rapidly.

Frankly speaking, the CANET has not been a part of the Internet yet, 
because it does' t implement the TCP/IP protocol suite to link with the 
Internet via the leased line directly, that is why CANET is unable to do 
FTP and R-Login recently. Also, this is the reason that CANET’ s user has 
to pay the international communication fees not only for sending mail 
but also for receiving mail.
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Netork Description File of SDN, Republic of Korea

1. Name
System Development Network(SDN)/HANA

2. Governing Body
SDN/HANA is operated by member organizations.
SDN/HANA has two committees, one is administrative and 
the other is technical.

3. Contact Point
SDN/HANA is being managed at Korea Telecom Research Center.

Dr. Jooyoung Song (jysongS ring.kotel.co.kr)
Korea Telecom Research Center 
17 Woomyun-dong Suhcho-ku 

Seoul 137-140 
Republic of Korea

Voice; +82-2-526-5077 
Fax: +82-2-526-5570

4. Organizations connected
SDN has 14 domestic sites.
[Remark; It is figured out in "SDN.map.ps"]

5. Protocol Supported
TCP/IP

6. Level of Localization
Korean(KSC5601, the national standard codeset) is supported 
in e-mail system as well as ascii using encoding scheme based 
on ISO2022.

7. Funding/Charging
It is operated by SDN/HANA membership fee paid annually.

8. International Connection/Connectivity
SDN is connected to the Internet with 56Kbps satellite leased line 
between KAIST, Taejun and FlX-West, NASA-Ames, USA.
It will be changed 192Kbps terrestrial line in the near future.

9. Meeting
SDN/HANA Technical meeting: Bimonthly 
TG-INET: Bimonthly

10. Remark
SDN was established in 1982, and connected to the internet in 1987. 
SDN provides some network services such as e-mail, file transfer,
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remote login, news and so on.
SDN takes Internet DNS naming and addressing scheme, which is composed of 
4 fields of address.

11. Reference
[1] T.H.Park and K.Chon, SDN/HANA Status Report, In the Proceeding

of wCCw' 01, Jan. 1991.
[2] Kilnam Chon, Academic Networking in Korea, In the Proceeding of

INET'91, 1991.
[3] SDN.map.ps
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Subject: Topology of R&D Networks in Korea

SDN NMC 
(KT, Seoul) 

rlng.kotel.co.kr

| 56K

SDN NMC 
(KAIST, Seoul) 
kum.kalst.ac.kr

KREONet NMC 
(SERI, Seoul) 

gaya.kreonet.re.kr

KREN NMC 
(SNU, Seoul) 

ercc.snu.ac.kr

— ccgw.chonbuk.ac.kr (9600)
— ccgw.chonnam.ac.kr (9600)
— ccgw.cheju.ac.kr (9600)
— ccgw.chungbuk.ac.kr (9600)
— ccgw.chungnam.ac.kr (9600)
— ccgw.kangwon.ac.kr (9600)
— ccgw.konkuk.ac.kr (5600)
— ccgw.kyungpook.ac.kr (9600)
— ccgw.pusan.ac.kr (9600)
— 6un.koscom.co.kr (9600)

— ccs.sogang.ac.kr (9600)
— comsci.yonsei.ac.kr (9600)
— kuccgx.korea.ac.kr (9600)
— dobong. kwangwoon. ac. kr (9600)
— swucs.sungshin.ac.kr (9600)
— hyuee.hanyang.ac.kr (9600)
— winner.dooin.co.kr (9600)
— eagle.dwe.co.kr (56K)
— uniboy.dwt.co.kr (9600)
— gs.gs.co.kr (56K)
— dino.medla.co.kr (56K)
— sait.samsungco.kr (56K)
— aladdin.solvit.co.kr (9600)
— yise.ysi.co.kr (9600)

— hanul.hangkong.ac.kr (9600)
— nms.kyunghee.ac.kr (9600) 
—~ simsan.skku.ac.kr (9600)
— atmos.yonsei.ac.kr (9600)
— mostiris.most.go.kr (9600)
— gicho.kbsc.re.kr (56K)
— pinetree.kist.re.kr (56K)
— ds310O.dsh m. co. kr (56K)
— goldstar.co.kr (56 K)
— suparS.hyundai.co.kr (56K)

BITNET

Z
(Science U. of Tokyo)

RSC|^600

BITNET NMC 
(SNU, Seoul) 

KRSNUCC1.BITNET

Internet
56K Z

Paccom 
(U. of Hawaii)

A

512K

Internet

/
CERFnet 

(San Diego Super 
Computer Center)

SDN NMC 
(KAIST, Daeduk) 

dalduk.kalst.ac.kr 56 K

KREONet NMC 
(SERI, Daeduk) 

garam,kreonetre.kr

—KRCAUCC1.BITNET (9600)
— KRDQUCC1.BITNET (9600)
— KREWHACC.BITNET (9600) 
—KRHONQIK.BITNET (9600)
— KRHYUCC1.BITNET (9600)
— KRINHA.BITNET (9600)
— KRKACU.BITNET (9600)
— KRKHUCC1 .BITNET (9600) 
—KRKOREA1.BITNET (9600) 
—KRKTRC.BITNET (9600)
— KRSKKUC1.BITNET (9600)
— KRSMWU.BITNET (9600)
— KRSOQANQ.BITNET (9600) 
—KRSSUCC1 .BITNET (9600) 
—KRYSUCC1 .BITNET (9600)

(56K) sokri.etri.re.kr (56K)

(56K)- hwarang.postech.ac.kr
(9600)

— cbucc.chungbuk.ac.kr (56K)
— rs320.chungnam,ac.kr (56 K)
— bh.kyungpook.ac.kr (56K)
— hyowon.pusan.ac.kr (56 K)
— sherlock.cwrqm.re.kr (56 K)
— gerigw.geri.re.kr (56K)
— apissa.issa.re.kr (56K)
— kari2.karl.re.kr (56K)
— kaerigw.kaerl.re.kr (56K)
— klersun.kler.re.kr (56 K)
— kinsiris.klns.re.kr (56K)
— sarl.kordl.re.kr (56K)
— krissol.kriss.re.kr (56K)
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Acronyms

CWROM;
DSHM:
DWE:
DWT:
ETR1:
QEC:
QS:
ISSA:
KAERI:
KAIST:
KARI:
KBSC:
KIER:
KINS:
KIST:
KORDI:
KOSCOM:
KREN:
KREONet:
KRCAUCC1:
KRDQUCC1:
KREWHACC:
KRHONQIK:
KRHYUCC1:
KRINHA:
KRISO:
KRISS:
KRKACU:
KRKHUCC1:
KRKOREAl:
KRKTRC:
KRSKKUC1:
KRSMWU:
KRSNUCC1:
KRSNUCOM:
KRSOQANQ:
KRSSUCC1:
KRYSUCC1:
KOTEL:
MOST:
NMC:
ROSTECH:
SAIT
SDN:
SERI;
SKKU:
SNU:

Center for Water Resources and Quality Management 
Daewoo Ship and Heavy Metal Research Center 
Daewoo Engineering Inc.
Daewoo Telecommunication Inc.
Electronics and Telecommunications Research Institute
Genetic Engineering Center
Goldstar Cable Company Research Institute
Institute of Space and Aero Technology
Korea Advanced Energy Research Institute
Korea Advanced Institute of Science and Technology
Korea Aerospace Research Institute
Korea Basic Science Center
Korea Institute of Energy and Resources
Korea Institute of Nuclear Security
Korea Institute of Science and Technology
Korea Ocean Research and Development Institute
Korea Securities Computer Cooperation
Korea Educational Network
Korea Research Environment Open Network
Chung-ang University
Dong-guk University
Ewha Women's University Computer Center 
Hong-lk University
Hanyang University Computer Center 
Inha University
Korea Research Institute of Ships and Ocean Engineering
Korea Research Institute of Standards and Science
Korea Air and Correspondence University (BANG-TONG-DAE)
Kyunghee University Computer Center
Korea University
Korea Telecom Research Center
Sungkyunkwan University Computer Center
Sookmyung Women's University
Seoul National University Computer Center
Seoul National University Computer Engineering Department
Sogang University
Sungsll University
Yonsel University Computer Center
Korea Telecom Research Center
Ministry of Science and Technology
Network Management Center
Pohang Institute of Science and Technology
Samsung Advanced Institute of Technology
System Development Network
System Engineering Research Institute
Sungkyunkwan University
Seoul National University

Remarks

If you have any comments or questions, please mall to $g'inet<3>kum.kaist.ac,kr or taeha@cosmos.kaist.ac.kr
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: ERNET

(1) network topology

The sites which are on IP are

1) Department of Electronics, Delhi
2) Indian Institute of Technology, Delhi
3) Indian Institute of Technology, Kanpur
4) Indian Institute of Technology, Kharagpur
5) Indian Institute of Technology, Madras
6) Indian Institute of Technology, Bombay
7) Indian Institute of Science, Bangalore
8) National Centre for Software Technology, Bombay

These sites are the nodal ERNET centres which worked on the ERNET 
project. This project was a project of DoE, Delhi and was funded by the 
UNDP. NCST, Bombay manages the gateway machine for ERNET and also runs 

the nameservers for ERNET.

Other sites on IP are:

1) Inter University Centre for Astronomy and Astrophysics, Pune
2) Giant Metre Radio Wave Telescope, Pune
3) IMSC, Madras
4) CMIE, Worli, Bombay
5) TCS, Bombay

All other sites on the network are dial-in UUCP sites.

(2) list of connected institutes (main node only)

(3) sponsor

DoE, Delhi and UNDP.

(4) speeds of lines

All dedicated circuits are 9600bps lines. The international link is a 
64K link and the link from NCST, Air India Building, Bombay to IISC, 
Bangalore is also a 64K link.

(5) international connection

The international link is a 64K link from NCST, Air India Building to 
UUNET Technologies in Falls Church, VA.

(6) protocol served 

TCP/IP, TP4/CLNS
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TOTAL SITES = 221
ERNET SITE LIST

+== =========== ADDRESSING INDIAN SITES FROM OUTSIDE INDIA ==============+

If you are at a site that can 
handle domains

USER0DEPT.SITE.ernet.in
----------------------------------------------------------------- +----------------------------------------------------------------

If you are at a site that uses 
UUCP-style addresses

. .. ! uunet!FQDN!USER

-----------------------------------------------------------------+---------------------------------------------------------------
Where: FQDN - is the Fully Qualified Domain Name for the site.

e.g. DEPT.SITE.ernet.in or SITE.ernet.in 
USER - recipient's mail name on the destination host.
SITE - recipient's site name on the (ERNET) network.
DEPT - recipient's department under SITE.ernet.in

Note: Users using the C-shell under Unix systems may have to quote
the "!" characters when using a UUCP-style mail address. This 
can be done by using "\!" in place of "!".

The following list is by no means complete. Each site is 

required to have a postmaster who can answer general 
inquiries about users/hosts/subdomains at that site.

SITE ORGANISATION/INSTITUTION/DEPARTMENT

AHMEDABAD
iimahd
?ipr
Idee
nictas
plasma
prl
sac

Indian Institute of Management
IPR Ahmedabad
LD College of Engineering

NICTAS, Ahmedabad
Institute for Plasma Research
Physical Research Laboratory
Space Applications Centre

ALIGARH:
amu Aligarh Muslim University

ALLAHABAD:
mri Mehta Research Institute, Allahabad
?mnrec Dept, of Electronic Engg., Motilal Nehru Regional Engineering

College

AURANGABAD:
?cedta Centre for Electronics Design and Technology

BANGALORE:
cdacb
cdotb
emebang
emti
cmmacs

Centre for Development of Advanced Computing 
Centre for the Development of Telematics 
Computer Maintenance Coporation, Bangalore. 
Central Machine Tools Institute, Bangalore. 
Centre for Math Modelling & Comp. Simulation
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crlbel
csirb
elxsi
etdcb
iiap
iimb
*iisc

I
'--------->>

isac
isibang
isro
itibang
?kmc
nalsic
neb

Central Research Laboratory, Bharat Elec. Ltd. 
Council for Scientific & Industrial Research 
Tata Elxsi Ltd., Bangalore.
Electronics Test & Development Agency., Bangalore. 
Indian Institute of Astrophysics 
Indian Institute of Management 

Indian Institute of Science (IISc)

admin
aero
agni
astra
biochem
cadi
caf
cce
ccf
cedt
ces
ege
chemeng
civil
esa
csic
cts
dbgl
ece
ee
f Is
hve
ipc
isu
jatp
jnc
kashi
kbes
math
mbu
mcbl
me cheng
metalrg
mgmt
micro
mrc
ncsi
nias
orgehem
physics
prl
sere
sif
sscu

Administration 
Aerospace Engineering 
IGIDR
Ctr for Appln. of Sci & Tech to Rural Areas
Bio-Chemistry
Computer Aided Design Lab
Central Animal Facility
Centre For Continuing Education
Central Cryogenic Facility
Centre For Electronic Design & Tech.
Centre For Ecological Sciences
Centre For Genetic Engineering
Chemical Engineering
Civil Engineering
Computer Science & Automation
Centre For Scientific & Indl. Consultancy
Centre For Theoretical Studies
Developmental Biology Lab
Electrical Communication Engineering
Electrical Engineering
Foreign Languages Section
Highvoltage Engineering
Inorganic & Physical Chemistry
Instrumentation & Services Unit
Joint Advanced Tech. Programme
Jawaharlal Nehru Centre
Prof Rajaraman, IISC, kbes, Project

KBCS Group
Mathematics
Molecular Biophysics Unit 
Microbiology & Cell Biology 
Mechanical Engineering 
Metallurgy 
Management Studies 
Microprocessor Applications Lab 
Materials research Centre
National Centre for Scientific Information 
National Institute Of Advanced Studies 
Organic Chemistry 
Physics
Primate Research Lab
Supercomputer Education & Res. Centre 
Sophisticated instruments Facility 
Solid State & Structural Chemistry Unit

ENSD Tech-Physics, ISRO Satellite Centre, Department of Space 
Indian Statistical Institute, Bangalore.
Indian Space Research Organisation, Bangalore 
Indian Telephone Industries, Bangalore 
KMC (Medical College?)
NAL CD-ROM Facility, Bangalore.
NCST, Bangalore
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nicfos
?nttf

CFTRI, Myosre.
Nettur Tech. Training Foundation

psi
rri

PSI Data Systems, Bangalore
Raman Research Institute, Bangalore

sasi 
sirnetb 
s jce 
ssdc 
stpbang 
swabiman 
tifrbng 
yantra

SASI, Bangalore.
INSDOC, Bangalore
SJ College of Engg, Mysore
SSDC, ISRO., Bangalore
Software Technology Park, Bangalore
Aeronautical Development Agency
TIFR Centre, IISc Campus, Bangalore
Centre for AI and Robotics

BARODA:
bcmsu Bioinformatics Centre, Baroda

BHUBANESWAR:
iopb Institute of Physics, Bhubaneswar
?utkal
?ocac

Physics Department, Utkal University
OCAC, Bhubaneswar

BOMBAY:
agni 
*barct1

1

Indira Gandhi Institute of Development Research
Bhabha Atomic Research Centre, Trombay

'------ >>> magnum

cmcb
*iitb

|

Computer Maintenance Corporation Ltd, Bombay
Indian Institute of Technology, Bombay

'------»> cc Computer Centre.
cse Computer Science Department (DRS 6000)
ee Electrical Engg. Dept.
gateway ERNET Group (Sun Sparc-1+)

*ncst
1

National Centre for Software Technology (NCST)

'------»> shakti NCST, Main Office, Juhu (HP 9000/827)
saathi NCST, Main Office, Juhu (Vax 6000/510)
sangra NCST, Main Office, Juhu (Vax 8600)
+sangam NCST, Air-India Building (Sun Sparc-1+)
soochak NCST, Air-India Building

cmie
ertl
frontie
giced
hindbom

Centre for Monitoring Indian Economy Worli, Bombay
Electronics Regional Testing Lab, Bombay
Frontier Software, Bombay
Garware Institute, University of Bombay
Hinditron, Bombay

iigm
?intec
ncml
nitie

Indian Institute of Geomagnetism, Bombay
M/s. Intec Ltd., Bombay

Naval Chemical and Metallurgical Laboratory
National Institute for Training in Industrial Engineering, Powai

sameer Society for Applied Microwave Electronics Engineering and Research
sirnet
tcs
t if r
#tifrvax 
v jti 
xtech

Bombay node for sirnet
Tata Consultancy Services, Bombay
Tata Institute of Fundamental Research (CYBER NOS)
Tata Institute of Fundamental Research (Vax VMS)
Victoria Jubilee Technical Institute
St. Xavier's Technical Institute
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BURDWAN:
burdwan University of Burdwan, Burdwan

CALCUTTA:
bose
boseinst

ertle

Satyendra Nath Bose National Centre for Basic Sciences
Distributed Information Centre, Bose Institute, Calcutta

ERTL East, Calcutta
iacs
?iimc
isical
iuccal
jadav
kbcscal
?nicac
saha
vbharat
veccal

Indian Association for Cultivation of Science, Jadavpur, Calcutta 
Indian Institute of Management, Calcutta
Department of Computer Science, Indian Statistical Institute
Inter University Centre, Calcutta
Department of Computer Science Jadhavpur University
Indian Statistical Institute (KBCS Group)
National Information Centre on Advanced Ceramics, Calcutta
Saha Institute of Nuclear Physics
Visva Bharati Computer Centre, Shantiniketan, Calcutta
Variable Energy Cyclotron Centre, Calcutta

CALICUT:
?cedtcal CEDT, Regional Engineering College

CHANDIGARH
bic-mku Bio-Information Centre, Madurai Kamraj University

csio
imtech

Central Scientific Instrumentation Organisation, Chandigarh
Institute of Microbial Technology
(Micro Biology Centre of TIER), Chandigarh

rrc-chd Regional Computer Centre, Chandigarh

COCHIN:
cochin
cusat

Computer Science, Cochin University
University of Science & Technology Cochin University., Kerala

COIMBATORE:
?psgtech PSG College Of Tech., Coimbatore

DEHRADUN:
?soidmc
deal

Survey of India, Dehradun
Defence Lab, Dehradun

DELHI:
aiims
aima
altos
cdotd
cmcdel

Biotech Department, All India Institute of Medical Sciences
All India Management Association, New Delhi
Altos Computers Pvt. Ltd.
Centre for Development of Telematics
Computer Maintenance Coporation, Delhi

cris
dbt
desidoc
dif r
dit
*doe

i

Centre for Railway Information Systems
Department of Biotechnology, New Delhi
Defence Science Inforation and Documentation Centre, Delhi
Defence Institute of Fire Research, New Delhi
Delhi Institute of Technology, Delhi
Department of Electronics, Government of India

i
'------ >>> ern ERNET Group

gautam
vikram
lotus

*iitd Indian Institute of Technology
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'------ >>> henna ERNET Group (Sun Sparc-1+)
juhi

indelieg
isid
isidev

Institute of Economic Growth, New Delhi
Indian Statistical Institute
Institute for Studies in Industrial Development

issa Institute for System Studies and Analysis,
Ministry of Defence

jnuniv
mandev

Jawaharlal Nehru University
Management Development Institute, Gurgaon

ncaer
niae
nicunix

National Council Of Applied Economic Research, Delhi
National Institute for Adult Education, Delhi
National Informatics Centre, New Delhi

nil
nissatd

National Institute of Immunology, New Delhi
Nissat Project, DST., Delhi

nsc
sagdrdo
sirnetd
snt 
sspld 
tif ac

Nuclear Science Centre
Scientific Analysis Group, DRDO, Delhi
CSIR, Delhi
Inter Software Technologies, New Delhi
Solid State Physics Laboratory, New Delhi
Technology Information, Forecasting and Assessment Council

ucms
udsc

University College of Medical Sciences, Delhi
University of Delhi, South Campus, Delhi

unv

who
United Nations Volunteers, Delhi
World Health Organisation, Delhi

GOA:
?bcgoa
?nio

Bioinformatics Centre, NIO, Goa
National Institute of Oceanography

GUJARAT:
irm
patel

Institute of Rural Management
Department of Computer Science, Sardar Patel University., Anand

GUWAHATI: 
gohati Guwahati University

HYDERABAD:
anra
cmch
derl
dmrl
drdl
ecil
?etdc

Advanced Numerical and Analysis Group
Computer Maintenance Coporation Limited

Defence Electronic Research Laboratory Chandrayanagutta Lines 
Defence Metallurgical Research Laboratory
Defence Research & Development Laboratory
Electronic Corporation of India Ltd
Electronics Test & Development Centre

nrsa National Remote Sensing Agency, Hyderabad
ou Osmania University
rci
uohyd

Research Centre Kanchanbagh Imarat, Hyderabad
School of Physics, University of Hyderabad

INDORE:
cat
gsits

sob
spirit

Centre for Advanced Technology
GSITS, Indore
School of Biotechnology, Indore
Spiritech International, Indore

KANPUR:
cdrilk
hbti
iitk

'>999999999999'?'?

Harcourt Butlur Technological Institute, Kanpur
Indian Institute of Technology
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kalyan Indian Institute of Technology

KARNATAKA:
krec Karnataka Regional Engineering College

KHARAGPUR:
iitkgp
sys320

Indian Institute of Technology
Indian Institute of Technology

MADRAS:
bethel Bethel Agricultural Fellowship, Salem, Tamil Nadu
cmcmas
etdems
igcar
imsc
iobm
madphy
nicrys

Computer Maintenance Corporation, Madras
Department of Electronics, Madras
Indira Gandhi Centre for Atomic Research, Kalpakkam
The Institute of Mathematical Sciences

IOB, Madras
Nuclear Physics Department, Madras University
National Information Centre for Crystallography 
(University of Madras)

nilgiri
*iitm

i

Nilgiri Tahr Project, Nilgiri
Indian Institute of Technology, Madras

I
'------ >>> spark ERNET Group (Sun Sparc-IPC)

rect
relab

Regional Engineering College, Trichy
Reliability Laboratory, DOE, Madras

seem
shar
sirnetm
ssf
telcom
unimad

Sameer, Department of Electronics, Madras
SHAR Centre
CSIR, Madras
SPIC Science Foundation, School of Maths
R. Sridharan, DGM, DOT, Erode
University of Madras

MADURAI:
?mku Bio-Informatics Centre, Madurai Kamraj University

MANGLORE: 
mnglr Mangalore University., Mangalangothri, Mangalore

MHOW:
mete Military College of Telecomunication Engineering, Mhow

MYSORE:
?s jee SJ College of Engineering

NAGPUR
beneeri Bioinformatics Centre, Neeri., Nagpur
neeri National Environment Engineering Research Institute

OOTY :
racooty Ratio Astronomy Centre, Ootacamund

PILANI
?bits Birla Institute of Technology & Science

PUNE:
edae CDAC, Pune,
cwprs
deccan
geesh

Central Water & Power Research Station
Prof. Bhaskar Rao, Deccan College, Pune
Government Engineering College, Pune
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gmrt
iat
iucaa
jayakar
ncl
nibm

parcom
pune
stppune
terc
t rddc
unipune

Giant Metre-Wave Radio Telescope Project (TIFR) 
Institute of Armament Technology
Inter-University Centre for Astronomy & Astrophysics 
Jayakar Library University of Pune 
National Chemical Laboratory 
NIBM, Pune
Centre for Development of Advanced Computing
Department of Electronic Science, University of Pune
Software Technology Park
TELCO Engineering Research Centre
Tata Research, Design & Development Centre
University of Poona, CS Department

RAIPUR:
?rshu Ravisankar University., School of Studies in Physics

SECUNDERABAD:
?meerne Military College of EME., Secunderabad

SILIGURI
nbu North Bengal University

TRIVANDRUM:
edit Centre for Development of Imaging Technology
?erdc ER & DC , Trivandrum

+ International e-mail gateway, via UUNET, USA
# Site(s) connected to BITNET as well, via CERN, Geneva
* Site(s) having a sub-domain (The list of known domains is given) 
? Connectivity to this site is being verified
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APCCIRN Country File

Table of Contents

I. National Networking Organizations and Associations

Australia (AARNet)
China (CANET, CRN, NCFC)
Fiji (USP)
Hong Kong (HARNET)
India (ERNET, TIER)
Japan (JCRN)
Korea, Republic of (ANC)
Malaysia (JARING)
New Zealand (Tula)
Singapore (Technet)
Sri Lanka (LEARN)
Taiwan (TANet, SEEDNET)
Thailand
Vietnam

(ThaiSarn)

International Networks and Projects

CAREN
CA*net
NS I
PACCOM
PNC
UNESCO

III. Individual Members

IV. General Service Provider

Sprint
ANS
CERFnet
JvNCnet/GES
Alternet
Hong Kong Supernet 
Internet Initiative Japan 
TMX(Australia)
AT&T Jens/Spin project (Japan)
InterCon International KK (Japan)

V. Other Countries

[Remark]
Some of network descriptions in Item "4. Further Information" can be found
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in /apccirn/net.description of nic.nm.kr[143.248.1.100] via anonymous ftp. 
Please contact APCCIRN Secretariat(apccirn-secSnic.nm.kr) if you have an update 
to this document or need more information.
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I. National Networking Organizations and Associations

Australia Last Updated: 1993.11.9

AARNet (Australian Academic and Research Network)

1. APCCIRN Contact : Geoff Huston (G.Huston@aarnet.edu.au)

AARNet
GPO Box 1142
Canberra ACT 2601
Australia
Voice: +61-6-249-3385
Fax: +61-6-249-1369

2. APEPG Contact: Geoff Huston

3. Connectivity: [-IUF-]
In addition to a satellite link to FIX-West, AARNet 
supports international mail connections to Papua New 
Guinea and an Internet link to Fiji.

4. Further Information

5. Remark:

ISOC Vol.l No.1 pp.19-20
ISOC Vol.l No.2 p.20
ISOC Vol.l No.3 pp.12-14

The annual Australian Networkshop is held in December 
Further information about AARNet can be obtained via 
anonymous FTP from aarnet.edu.au (139.130.204.4) in 
directories.

pub/doc
pub/user-guide 
pub/resource-guide 
pub/reports
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China Last Updated: 1993.09.01

CANET (Chinese Academic Network)

1. APCCIRN Contact: Tian-Bai Qian (qian@ica.beijing.canet.cn)
Beijing Institute For Computer Application
P.O.Box 2418
Beijing 100081
China
Voice: +86-1-841-3654
Fax: +86-1-841-4913

2. APEPG Contact: Michael Rotert (rotert@ira.uka.de)

3. Connectivity: PSDN connection through Germany.
20 organizations are connected.

4. Remark

CRN(Chinese Research Network)

1. APCCIRN Contact:: Xiaofan Zhao (xiaofan.zhao@nci.crn.cn)
North China Institute of Computing Technology (NCI) 
P.O. Box 619
Beijing 100083
China
Voice: +86-1-201-7661 Ext. 646
Fax: +86-1-201-8902

2. APEPG Contact: Xiaofan Zhao

3. Connectivity: OSI network based on PSDN conncetion.
10 organizations are connected.

4. Remarks: CRN has connections with all RARE members.

NCFC(National Computing and Networking Facility of China)

1. APCCIRN Contact:: HUALIN QIAN (qianhl%BEPC2@scs.slac.stanford.edu)
P.O. BOX 2704-10
Beijing 100080
China
Voice: +86-1-256-9960
Fax: +86-1-256-7724

2. APEPG Contact: Hualin Qian

3. Connectivitiy: CHINA?AC (X.25)
Optical cable to Peking and Tsinghwa Universities.

Further Information
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1. Overall: china.net.description 
china.net.description.2 

ISOC Vol.1 No.1 p.20 
ISOC Vol.l No.3 pp.14-16 
INET' 92 pp.39-44 
INET'92 pp.53-58

2 . Networks:
CANET

CRN: crn.net.description 
TUnet

IHEP-SLAC(leased line between IHEP and SLAG in Stanford) 

NCFC
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Last Updated: 1993.11.20Fiji

USP (The University of the South Pacific)

1. APCCIRN Contact: Dr. John Clayton (J.Clayton@usp.ac.fj)
Director Computer Services
The University of the South Pacific
P 0 Box 1168
Suva
Fiji
Voice: +679 302 589 

FAX: +679 304 089

-Dr. Sunil Kumar (S.K\imar@usp.ac.fj)
Manager Systems 
Computer Centre
The University of the South Pacific
P O Box 1168
Suva
Fiji
Voice: +679 21 2491, +679 313900 ext. 2491 

FAX: +679 304 089

2. APEPG Contact: Dr. Sunil Kumar
Dr. John Clayton

3. Connectivity: [-Iu—]
The University of the South Pacific (USP) has 
a 2400 bps leased line connection to AARnet 
via the University of Melbourne, Australia. 
USP provides UUCP connections to certain 
other sites in Fiji.

4. Further Information:

5. Remark:
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Hong Kong Last Updated: 1992.09.01

HARNET (Hong Kong Academic and Research Network)

1. APCCIRN Contact: Dr. N. Ng (hcxcnngQhkucc.hku.hk)
Director
UPCC
Computer Centre
University of Hong Kong
Pokfulam Road
Hong Kong
Voice: +852-859-2491
Fax: +852-559-7904

2. APEPG Contact: Lawrence Hing Yim Law (cclaw@usthk.ust.hk)
(Chairman, Technical Group of HARNET)
Associate Director and Manager of Systems & Operations 
Center of Computing Services and Telecommunications
The Hong Kong University of Science and Technology
Clear Water Bay
Kowloon
Hong Kong
Voice: +852-358-6201
Fax: +852-358-0967

3. Connectivity: [BI-F-]
Hong Kong has a 128Kbps leased line
connection to NASA Ames Research Centre in Mountain View, 
California. All universities, polytechnics and colleges in 

Hong Kong are connected in T1 lines.

4. Further Information

5. Remark:
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India Last Updated: 1993.12.12

ERNET (Education and Research Community Network)

1. APCCIRN Contact: S. Ramakrishnan (ramkiQern.doe.ernet.in)
Project Director(ERNET)
Department of Electronics 
6 CGO Complex 
New Delhi 110 003 
India
Voice: +91-11-436-1251

2. APEPG Contact: S. Ramakrishnan

3. Connectivity: [blU--]

4. Further Information:
"Project ERNET"(Brochure)

5. Remark:
India has a 64Kbps link between Softnet and Sprint, 
(contact: naiduSiisc.ernet.in)

TIER (Tata Institute of Fundamental Research)

1. APCCRIN Contact: M.V.Pitke (pitkeQtifrvax.ernet.in)
Computer Systems & Communications 
Tata Institute of Fundamental Research 
Homi Bhaba Road 
Bombay - 400 005 

India
Voice: +91-22-215-2971/2356 

Fax: +91-22-215-2110

2. APEPG Contact: M.V.Pitke

3. Connectivity: IP and BITNET II link between TIFR and CERN
TIFR-CERN link is a 9.6 Kbps at present and is shortly 
to be upgraded to a 64 Kbps link.
The link is primarily meant for connecting TIFR 
campuses to International Academic and Research 
Networks

4. Further Information:
postmasterQtifr.res.in

5. Remark:
none
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Japan Last Updated: 1993.09.01

JCRN(Japan Committee of Research Networks)

1. APCCIRN Contact:
Prof. Haruhisada Ishida (ishida@u-tokyo.ac.jp) (JCRN/TRAIN) 
Prof. Koki Higashida (koki@sut.ac.jp) (BITNETJP/JOIN)
Prof. Yukio Karita (karita@kek.jp) (HEPNET-J)
Prof. Shoichiro Asano (asano@nacsis.ac.jp) (SINET/NACSIS) 
Prof. Jun Murai (jun@wide.ad.jp) (WIDE)
Prof. Akiko Aizawa (akiko@nacsis.ac.jp) (NACSIS)

2. APEPG Contact :
Prof. Jun Matsukata (jm@eng.isas.ac.jp) (SINET/NACSIS)
Prof. Jun Murai (jun@wide.ad.jp) (WIDE)
Prof. Masaki Hirabaru (hi@nic.ad.jp) (JPNIC)

3. Connectivity [BIUF-]

4. Further Information:
4.1 Overall:

japan.net.description 
INET'92 pp.103-112

4.2 Networks:
BITNETJP: bitnetjp-join.net.description 
HEPNET-J: hepnet-j.net.description 
TISN: tisn.net.description 
SINET: sinet.net.description 
WIDE: wide.net.description 
TRAIN: train.net.description

5. Remark: JCRN started in 1990, and it consists of nine networks and
twenty-four academic societies.

Member Networks:
JUNET, WIDE, INTAPnet, IIJ,

JCRN Officials:
Chair
Vice Chair

Steering Committee Chair 
Technical Committee Chair

SINET, HEPNET-J, and BITNETJP/JOIN

Prof. S. Noguchi, Tohoku U.
Prof. H. Ishida, U. of Tokyo 

Prof. K. Ikeda, Kyoto U.
Prof. Y. Oyanagi, U. of Tokyo 
Prof. J. Murai, Keio U.

JPNIC is operated at U. of Tokyo, and the contact point is 
Masaya Nakayama (nakayama@nic.ad.jp).
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IAJ(Internet Association of Japan) Last Updated: 1993.12.28

1. APCCIRN Contact: Professor Haruhisa Ishida
(ishida@u-tokyo.ac.jp)
Computer Centre 
University of Tokyo 

2-11-16 Yayoi, Bunkyoku,
Tokyo 113, Japan 
Phone:+81-3-3818-0287 
FAX: +81-3-3814-7279

Mr. Tohru Takahashi 
Interop Japan 
Kudan Nikkana Bldg 8F 
Kudan Minami 3-9-12 
Chiyodaku, Tokyo 102,
Japan
Phone:+81-3-3288-7206 
FAX: +81-3-3288-7210

2. APEPG Contact: David Conrad (davidc@iij.ad.jp)
Vincent Gebes (vgebes@spin.ad.jp)

3. Connectivity: AT&T Jens has a 128 Kbps link to PSI, USA
IIJ is expecting to have a 192 Kbps link installed around 
the middle of January, 1994.

4. Further information
4.1 Overall: (in preparation)
4.2 Network: IIJ

SPIN (AT&T Jens)

5. Remark: IAJ is a trade association formed on December 1993.
The members include 3 commercial IP providers (IIJ, AT&T Jens, 
IIKK) as well as IP equipment manufactures and carriers.
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Korea, Republic of Last Updated: 1992.12.16

ANC (Academic Network Council)

1. APCCIRN Contact: Prof. Kilnam Chon (chon@cosmos.kaist.ac.kr) (ANC Chair)
Computer Science Department 
KAIST
P.O.Box 201, Cheongryang
Seoul
Korea
Voice: +82-2-962-5663 
Fax: +82-2-969-0239

Prof. Hun-young Yum (yeom@mercury.snu.ac.kr) (KREN)
Computer Center
Seoul National University
Seoul 151-742
Korea
Voice: +82-2-880-5583 
Fax: +82-2-887-0130

Okhwan Byeon (ohbyeonSgaram.kreonet.re.kr) (KREONet)
System Engineering Research Institute
1 Eoeun-dong
Yusung-gu
Taejon 305-333
Korea
Voice: +82-32-869-1351 
Fax: +82-32-869-1999

Moonhaeng Huh (moonh@ring.kotel.co.kr) (Hana)
Korea Telecom Research Center
17 Woomyun-dong
Seocho-gu
Seoul 137-140
Korea
Voice: +82-2-526-5029 
Fax: +82-2-526-5570

2. APEPG Contact: Dr. Hyunje Park (hjparkSdino.media.co.kr)(TG-INET Chair)
Solvit Media Inc.
Voice: +82-2-561-0361 
Fax: +82-2-569-4847

Prof. Yanghee Choi (yhchoi@krsnuccl.bitnet) (KREN)
Computer Center
Seoul National University
Seoul 151-742
Korea
Voice: +82-2-880-5358 
Fax: +82-2-887-0130
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Chaeho Lim (chlimQgaram.kreonet.re.kr) (KREONet)
System Engineering Research Institute
1 Eoeun-dong
Yusung-gu
Taejon 305-333
Korea
Voice: +82-32-869-1351 
Fax: +82-32-869-1999

Dr. Jooyoung Song (jysong@ring.kotel.co.kr) (Hana) 
Korea Telecom Research Center 
17 Woomyun-dong 

Seocho-gu 
Seoul 137-140 
Korea

Voice: +82-2-526-5077 
Fax: +82-2-526-5570

3. Connectivity: [BIUF-]
Hana has a 256Kbps link to FIX-West via NASA Ames and 
KREONet has a 56Kbps link to the San Diego 
Supercomputer Center. KREN has a 9.6Kbps line to CAREN 
(SUT in Japan).

4. Further Information:
4.1 Overall:

anc.net.description
INET'92 pp.45-50
ISOC Vol.l No.2 pp.20-21

4.2 Networks:
KREN
KREONet
Hana: sdn.net.edscription, sdn.map.ps

5. Remark: The ANC (Academic Network Council) coordinates R&D
networking activities in Korea. The ANC has members 
from the three networks; KREN, KREONet, and Hana.
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Malaysia Last Updated: 1993.11.8

1. APCCIFLN Contact: Mohamed Awang Lah (mal@mimos.my)
Malaysian Institute of Microelectronic Systems (MIMOS)
7th Floor, Exchange Square
Off Jalan Semantan, Damansara Heights
50490 Kuala Lumpur
Malaysia
Voice: +60-3-255-5300

Fax: +60-3-253-1898

2. APEPG Contact: M. Rafee Yusoff (rafee@mimos.my)

MIMOS

3. Connectivity: [bluF-]
The major link to other countries is through 
ICMnet/NSFNET using a 64K line established 
on the 13th November 1992.

4. Further Information:
ISOC Vol.l No.1 p.20 
INET'92 pp.39-44

JARING (Joint Advanced Research Integrated Networking Project)

5. Remark:
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New Zealand Last Updated: 1993.09.01

Tula (TuiaNet Council)

1. APCCIRN Contact: Dr. Mark Topping (rn.topping0waikato.ac.nz)
Voice: +64-7-8384056 
Fax: +64-7-8384066

2. APEPG Contact: John Houlker (j.houlker@waikato.ac.nz)
Voice: +64-7-8384069 
Fax: +64-7-8384066

3. Connectivity: [ -IuF-]

4. Further Information:
ISOC Vol.l No.1 pp.19-20 
ISOC Vol.l No.2 p.20

Contact for Tula (TuiaNet Council) is
Phillip Lindsay (lindsay@invermay.cri.nz) 
Voice: +64-3-489 3809 
Fax: +64-3-489 3739

5. Remark:



Singapore Last Updated: 1993.11.8

Technet (Singapore's R&D Network)

1. APCCIRN Contact: Dr. Tommi T.N. Chen (tommiQsolomon.technet.sg)
Deputy Director, Head of Technet Unit 
Computer Centre
National University of Singapore

2. APEPG Contact: Milton Choo (milton@solomon.technet.sg)

3. Connectivity: [bluFO]
256 kbps leased line to JvNCnet

4. Further Information:
Technet Brochure 
Quarterly Newsletter 
Technet Gopher (solomon.technet.sg) 
help@solomon.technet.sg

5. Remark:



Sri Lanka Last Updated: 1992.12.11

1. APCCIRN Contact: Dr. Abhaya Induruwa (abhaya@cse.mrt.ac.Ik)
Head, Department of Computer Science and Engineering 
University of Horatuwa 
Moratuwa 
Sri Lanka
Vioce: + 94-1-507575 
Fax: + 94-1-507622

2. APEPG Contact: Dr. Gihan Dias (gihan@cse.mrt.ac.Ik)
Senior Lecturer
Department of Computer Science and Engineering 
University of Moratuwa 
Moratuwa 
Sri Lanka

3. Connectivity: [--U—]

4. Further Information:

5. Remark:

LEARN (Lankan Experimental Academic and Research Network)
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TANet

1. APCCIRN Contact: Wen-sung Chen (wschen@twnmoelO.bitnet)

Taiwan Last Updated: 1993.09.01

Associate Director
Computer Center
Ministry of Education
Hoping E. Road Sec. 2
Taipei 10636
Taiwan
Voice: +886-2-737-7010
Fax: +886-2-737-7033

2. APEPG Contact : Wen-sung Chen
Jin Tuu Wang, Deputy Managing Director, TL

3. Connectivity: [BIuF-]
256K line to JvNCnet (shared with SEEDNET) and
9.6K line to CAREN (SUT in Japan)

4. Further Information:
tanet.net.description

5. Remark: The chair of TANet is
Prof. Ching-Tsai Pan (ctpan@twnmoel0.edu.tw)
Director
Computer Center
Ministry of Education

SEEDNET

1. APCCIRN Contact : Charng-Kang Fan (ckfan@tptsl.seed.net.tw)
Director
Technique Service Division
Institute for Information Industry
Hoping E. Rd., Sec.2
10 FI, NO/06
Taipei 10636
Taiwan
Voice:
Fax :

2. APEPG Contact: Wen-Chung Chang (chung@tptsl.seed.net.tw)
Albert Liou (liou@tptsl.seed.net.tw)

3. Connectivity: [BIuF-J
256K line to JvNCnet (shared with TANet)

4. Remark:
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Further Information

1. Overall:

2. Networks:



Thailand Last Updated: 1993.09.01

1. APCCIRN Contact:
Dr. Prachak Poomvises (prachak@chulkn.chula.ac.th) 

Centers of Academic Resources 
Chulalongkorn University 

Bangkok 10330 
Thailand
Voice: +662-215-3100 
Fax: +662-215—3617

Dr. Hugh Thaweesak Koanatakool (htk@ipied.tu.ac.th) 
National Electronics and Computer Technology Center 
Ministry of Science, Technology and Environment 

Rama 6 Road 
Bangkok 10400 
Thailand
Voice: +662-247-1482 
Fax: +662-247-1335

Prof.Kanchana Kanchanasut (kk@cs.ait.ac.th)

AIT 
Voice:
Fax :

ThaiSarn (Thai Social/Scientific Academic and Research Network)

2. APEPG Contact:
Dr. Krisorn Jitterteonteum (krisorn@cmu.changnai.ac.th) 
Mr. Tanong Kiete Anjonno (tom@cmu.changnai.ac.th)
Dr. Yunyong Teng-amnuay (fyta@chulkn.chula.ac.th)
Centers of Academic Resources
Chulalongkorn University
Bangkok 10330
Thailand
Voice: +662-215-3100 
Fax: +662-215-3617

Dr. Hugh Thaweesak Koanatakool (htkQipied.tu.ac.th)

3. Connectivity: [-IuF-]
Two 64 Kbps leased line connection to AlterNet

4. Further Information:
thailand.net.description 
INET'92 pp.39-44

5. Rema rk:
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Vietnam Last Updated: 1993.9.01

1. APCCIRN Contact: Prof. Bach Hung Khang (hanoi@coombs.anu.edu.au)
Director
Institute of Informatics

Nghia Do
Tu Liem
Hanoi
Vietnam
Voice: +83-42-45405 
Fax: +83-42-45217

2. APEPG Contact: Mr. Thai Ba Tran(hanoi@coombs.anu.edu.au)
Institute of Informatics
Hanoi
Vietnam

Rob Hurle rob@coombs.anu.edu.au 
Coombs Computing Unit 
Australian National University 
Canberra 0200 
Australia
Voice: +61-6-249-4600 
Fax: +61—6—257—1893

3. Connectivity: UUCP line to Australian National University.

4. Further Information:
vietnam.net.description 
vietnam.net.description.93.12

5. Remark:
101 is experimenting a dial-up 9600 bps link to the 
Australian National University. The experimental 
email address is hanoi@coombs.anu.edu.au.
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II. International Networks and Projects

CAREN Last Updated: 1993.11.8
(Consortium of Asian Research and Educational Networks)

1. APCCIRN Contact: Devendra Narayan (narayan@caren.net)
Education Division, Information Processing Center
Science University of Tokyo
1-3 Kagurazaka, Shinjuku-ku
Tokyo 162
Japan
Voice: +81-3-3269-6011 ext.1774 
Fax: +81-3-3260-2280

2 . APEPG Contact: Devendra Narayan

3 . Connectivity: INTERNET,. BITNET

4 . Further Information:
caren.net.description 
caren.net.description 
caren.newsletter

CAREN provides Internet and BITNET access 
to academic organizations in the Asia-Pacific 
region.

5. Remark:



CA*net Last Updated: 1993.1.26

1. APCCIRN Contact: Prof. Bernard S. Sheehan (sheehan@unixg.ubc.ca)
Associate Vice-President Information & Computing Systems 
University of British Columbia 

6356 Agricultural Road 
Vancouver, B.C.
Canada. V6T 1Z2 
Voice: +1-604-822-6122 
Fax: +1-604-822-8194

2. APEPG Contact:

3. Connectivity: Internet. Three links to NSFNET.

4. Further Information:
INET'92 pp.93-96

ISOC Vol.l No.1 p.7 
ISOC Vol.l No.2 pp.6-7

5. Remark: CA*net is Canada's backbone network interconnecting the
10 provincial research and educational regional networks 
spanning the country. More than 300 organizations are 
linked using the TCP/IP with 56Kbps. Canarie, a new 
national network is under plan.
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1. APCCIRN Contact: Jim Hart (hart@nsipo.nasa.gov)

NSI (NASA Science Internet) Last Updated: 1992.7.7

NSI Management Representative

Tony Villasenor (villasen@nsipo.arc.nasa.gov)
NSI Program Management Representative

2. APEPG Contact: Milo Medin (medin@nsipo.nasa.gov)
NSI Technical Representative

3. Connectivity: [BIUF-]

4. Further Information

5. Remark:
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1. APCCIRN Contact: Torben Nielsen (torben@hawaii.edu)

2. APEPG Contact: Torben Nielsen

3. Connectivity: [BIUF-]

4. Further Information:
"NSF Network News"(Newsletter)

5. Remark:

PACCOM (Pacific Communications Networking Project) Last Updated: 1992.6.24
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PNC (Pacific Neighborhood Consortium) Last Updated: 1992.12.8

1. APCCIRN Contact: Prof. Curtis Hardyck (hardyck@violet.berkeley.edu)
Director
Pacific Neighborhood Consortium
International & Area Studies
Room 4511 Tolman Hall
University of California, Berkeley
Berkeley, CA 94720
USA
Voice: +01-510-642-7967
Fax: +01-510-642-6851

2. APEPG Contact: Mr. David L. Wasley (dlw@violet.berkeley.edu)
Director
Data Communication & Network Service 
Information Systems & Technology 
University of California, Berkeley 
Berkeley, CA 94720 
USA

3. Connectivity: Internet

4. Further Information:

5. Remark: The Pacific Neighborhood Project is not a
"network" in the sense of Fidonet or BITNET.
It is a project to promote and develop the use of 
networks for collaboration, the exchange of scholarly 
information, research and education around and within 
the Pacific Rim.
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UNESCO Last Updated: 1993.10.01

1. APCCIRN Contact: A. Montgomery(for RINSEAP)
Royal Melbourne Institute of Technology
GPO Box 2476V
Melbourne
Australia
Voice: +61-3-660-2348 
Fax: 662-1617
Email: aym@rmit.edu.au

M.N. Seshagiri(for RINSCA)
Director General 
NIC
A-Block, CGO Complex 
Lodhi Road 
New Delhi 110003 
India
Voice: +91-11-693788 
Fax: 362489

2. APEPG Contact:

3. Connectivity:

4. Further Information:
INET'92 pp.39-44

5. Remark: UNESCO's IIP supports the two following regional programs;

Regional Informatic Network in Southeast Asia and Pacific(RINSEAP) 
Regional Informatic Network in South and Central Asia(RINSCA)

There are regular (annual) meeting for each program.
There was the joint RINSCA/RINSEAP meeting in 1991, and another 
meeting is expected in 1993.11.22-24.

UNDP is starting Sustainable Development Network(SDN) Project 
around the world as the result of Rio'92. Contact Chuck 
Lankester(chuck.lankester@undp.org) for further information.
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RWCN (Real World Computing Network) Last Updated: 1993.12.12

1. APCCIRN Contact: Yokotsuka Minoru (yokotuka@sslO.jipdec.or.jp)

JIPDEC
Japan
Voice: 03-3798-0367 
Fax: 03-3456-3179

2. APEPG Contact:

3. Connectivity: RWC Network is planning to establish a fat pipe(512K)
to Europe.

4. Further Information:

5. Remark: RWCP(RWC Partnership) was established in July 1992.
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III. Individual Members Last Updated: 1992.12.12

Jorge E. Sequeira(uhjseQfrunes21.bitnet)
UNESCO
920 Sukhumuit Road
PO Box 967 Prakanong Post Office
Bangkok 10110
Thailand
Voice: +662-391-0703 

391-0866

Prof. Jimmy Hwang (jhwang3wiley.csusb.edu)
Computer and Information Management Services
California State University
5500 University Parkway
San Bernardino
California 92407
USA
Voice: +1-714-880-5063

Shunichi Akazawa (akazawaSwho.ch)
World Health Organization (WHO)
Voice: +41-22-791-2434 
FAX: +41-22-791-0746
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IV. General Service Provider

Sprint

1. APCCIRN Contact: Robert D. Collet (rcollet@icml.icp.net)
Farooq Hussain (farooq@icml.icp.net)

ANS

1. APCCIRN Contact: Guy Aimes (almes@ans.net)

CERFnet

1. APCCIRN Contact:

JvNCnet/GES

1. APCCIRN Contact: Sergio Heker(heker@jvnc.net)
Voice: 609-897-7300 
Fax: 609-897-7310

2. APEPG Contact: Jeff Marcus(marcus@jvnc.net)
Voice: 609-897-7300 
Fax: 609-897-7310

Alternet

1. APCCIRN Contact: Rick Adams (rick@uunet.uu.net)

Hong Kong Supernet
1. APCCIRN Contact:

2. APEPG Contact:

3. Connectivity:

Last Updated: 1993.12.12 

Bob Coggeshall (coggs@hk.super.net)
Supernet Project Manager
c/o Department of Computer Science
Hong Kong University of Science and Technology (HKUST) 

Clear Water Bay, Kowloon 
Hong Kong
Voice: +852-358-7924 
Fax: +852-358-7925

Bob Coggeshall

[ - Iu— ]

HK Supernet operate a private 64Kbps from HK to 
PSI in Santa Clara, CA, USA. We are located on 
the HKUST campus and share a T1 link to HARNET

4. Further Information:
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email: info@hk.super.net 
anonymous ftp: ftp.hk.super.net 

gopher: gopher.hk.super.net

5. Remark: HK Supernet is a commercial Internetwork access
provider offering full dial-up and dedicated 
IP services. Our first PSDN POP will in HK.

HK Supernet is a member of CIX.

HKNET Last Updated: 1993.12.12
1. APCCIRN Contact: aaron@hknet.hk.net

Internet Initiative Japan Last Updated: 1993.09.01

1. APCCIRN contact (administrative contact)
Hiroyuki Fukase 
President/CEO
Internet Initiative Japan, Inc.
2-11-2, Nagatacho, Chiyoda-ku, Tokyo 
100 JAPAN
Voice: +81 3 3580 3781 
FAX: +81 3 3580 3782
Email: hiro-f@iij.ad.jp

2. APEPG contact (technical contact)
Shin Yoshimura
Director, Operations Division 
Email: shin@iij.ad.jp

David Conrad
Research and Development Division 
Email: davidc@iij.ad.jp

3. Connectivity
IIJ will initiate IP connectivity services in August, 1993.

4. Further information
Currently, IIJ is in possession of a regular "Type II 
Telecommunications Business" license from the Japanese 
Ministry of Post and Telecommunications. This license 

does not allow for international IP connectivity. We are 
in the process of applying for a "Special Type II 
Telecommunications Business" license which will enable 
IIJ to provide international IP connectivity for 
customers within Japan.

AT&T Jens/Spin Last Updated:1993.10.08

1. APCCIRN Contact: Toshifumi Matsumoto (Administrative)
General Manager
Spin Project & System Planning 

Information System H.Q 
AT&T Jens Corp.
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No. 25 Mori Bldg.
1-4-30. Roppongi, Minato-Ku, Tokyo 106, Japan 
Voice: +81-3-5561-3476 
Fax: +81-3-3584-0810
E-mail: matsumoto@spin.ad.jp

2. APEPG Contact: Vincent Gebes (Technical)
E-mail: vgebes@spin.ad.jp

3. Connectivity:

The InterSpin IP Network has full IP connectivity with the Internet, as 
well as a connection to the IIKK IP network in Japan. AT&T Jens is also 
actively working to increase connectivity with other domestic and 
international IP networks. The Spin network has a UUCP connection to 
WIDE, and is currently negotiating for IP connection. Finally, the AT&T 
Jens Spin service offers UUCP connection to Internet services for users 
in Japan.

4. Remark:

AT&T Jens is currently the only IP network service provider with the 
"Special Type II Telecommunications Business" license, which is required 
for international value added network providers in Japan. Full IP and 
UUCP connection services are available through a variety of public and 
private access network services. For more information on AT&T Jens or 
the Spin Network Project, please send inquiries to info@spin.ad.jp.

InterCon International KK Last Updated:1993.10.08

1. APCCIRN Contact: Roger Boisvert (rjb@iikk.inter.net)
InterCon International KK
#205 Grand Chariot Yoyogi-Kouen
1-37-14 Tomigaya
Shibuya-ku, Tokyo
Japan 151
Voice: +81-3-5478-7601
Fax: +81-3-5478-7603

2. APEPG Contact: Robert Seastrom (rs@iikk.inter.net)

3. Connectivity:

IIKK is the first fully licenced commercial Internet service provider, 
and members of the CIX, linking into ClX-West (in the US) from Tokyo. 
IIKK has working agreements with other commercial service providers 
in the US, and England. IIKK is now setting up a link with the WIDE 
group in Japan, and is linked with AT&T SPIN project (commercial 
Internet, the only other licenced commercial internet provider in 

Japan)

4. Remark

IIKK the first commercial Internet service provider in Japan,
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and sent out the first commercial packets on Sept. 17th, 1993. 
Commercial Internet now exists in Japan. IIKK is fully operational, 
and has clients up and running. Services include leased-line frame 
relay at speeds up to Tl, and provide full linkage, FTP, etc. with 
the rest of the Internet.
For more information on IIKK, send an inquiry to iikk@nic.inter.net.

-382



V. Other Countries Last Updated: 1993.09.01

Bangladesh [----------- ] N. Rahman (Italy, rahman@univ.trieste.it)

Myung Mahmud (mnmahmud@oakland.edu)

Mr. Emran Mahmud 
Director Unidev. Ltd.
DCCI Building (5th floor)
65/66 Motijheel C.A.
Dhaka, Bangladesh
Voice: +880-2-234861, +880-2-882559 
Fax: +880-2-863435

Brunei [----------- ]

Cambodia [----------- ]

French Polynesia [--u—] French Orstom project (orstom.fr)

Guam [--u--] uog@cup.por.com
(Guam, U.of Guam, Dr.Luan P.Nguyen)

Indonesia [--u—] Vladimir Sllamecka (vs@prism.gatech.edu)

Mr. Rahmat M. Samik-Ibrahim 
(ogah!ibrahim@uunet.uu.net)
U.of Indonesia, Dept.of CS
J1. Salemba Raya 4, P.0. Box 3442
Jakarta 10002
Indonesia
Voice: +62-21-727-0162 
Fax: +62-21-310-2774

Firman Siregar (firman@inn.bppt.go.id)
JLHH Thamrin No. 8 
Jakarta Pusat Indonesia 
Voice: +62-21-321854 
Fax: +62-21-333291

R. Santoso (toto@inn.bppt.go.id)
BPP Teknologi
JI. MH. Thamrin No.8, 15th Floor 
Jakarta Pusat 10340, Indonesia 
Voice: +62-21-321854 
Fax: +62-21-333291

Rahmat M. Samik-Ibrahim (ibrahim@ui.ac.id)

Dept. of Computer Science 
Univ. of Indonesia-Jakarta 
FAX: +62-21-310-2774
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Iran, Islamic Republic of [----------- ]
Amir Hossein Djahanguir
Assistant Professor
Department of Computer Engineering
Sharif University of Technology
Azadi Ave. Tehran, Iran

Voice: +98-21-918660

Saeed Vahid
a freelance technical writer based in Tehran 
isi@irearn.bitnet

Korea, Democratic People's Republic of [----------- ]

Laos [------------ ]

Macau [------ F-] Soren Prehn (sp@iist.unu.edu)

Dong Yu Lin (dyl@iist.unu.edu)

Prof. Dines Bjorner (db@iist.unu.edu)
UNU/IIST 
PO Box 3058 
Macau
Voice: +8853-712-930 
Fax: 712-940

Ms Anna Chin(cco@iist.unu.edu)
UNU/IIST

Remarks: ATTMAIL connection
Connection is by half-hourly dial-up to AT&T in Hong Kong 
Modem technology 2400baud/V42/BLT. This link is currently being 
decommissioned, in favour of:

Remarks: Internet connection
PPP via modem to hkusu9.hku.hk (from there via satelite to the US). 
Only outgoing; full connection expected before Nov 1.
Modem technology: V32bis. PPP driver: dp-2.3 from Purdue University. 
The HK Internet connections are handled (also) by T.S. Lam 
<tlam@hkuxa.hku.hk> to whom you could also send requests.

Miyanmar [----------- ]

Mongolia [—u--] Mr. Dorjbal
Center for Scientific and 
Technological Information Center 
Ulanbator 
Mongolia

Nepal [----------- ] Dr. Chapagain
National Computer Center
Kathmandu
Nepal
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Pakistan [ —u—] Muhammad Iqbal Choudhary 
H.E.J. Research Institute of Chemistry 
U. of Karachi 
Karachi-75270, Pakistan 
Voice: +92-21-470007 
Email: iqbal%hej firstQuunet.uu.net

Hasan A. Rizvi
Sustainable Development Network (SDN) 
P.O.Box 3099, 22 Bazar Road, Sector G-6/4 
Islamabad-44000, Pakistan

Papua New Guinea [—u—]

Philippines [—uF-] Dr.William T. Torres
Managing Director
National Computer Center
Piliman Quezon City, Metro Manila
Philippines
Fax: +63-2-781-172

Russia

Samoa

[b-UF-]

[---------- ]

Ms. Lourdes David 
Head Library Services 
U. of Philippines 

Piliman Quezon City, Metro Manila 
Philippines

Dr. Alarilla 
Director 
Computer Center 
U. of Philippines 

Piliman Quezon City, Metro Manila 
Philippines

postmaster@taichu.marine.su 
Voice:+7-4232-26-46-70
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5-5-2. Planned SprintLink Architecture, 1994
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What is CAREN ?

This list has been ( uncomfortably ! ) quiet for some time now. As 
many members have individually written to me asking about CAREN, I thought 
that this might be a good opportunity to provide a brief introduction to 
this organization. If anyone is interested in more detailed information, I 
would welcome direct communication with me.

CAREN ( Consortium of Asian Research and Educational Networks ) 
came into existence by way of an agreement between the Japan bitnet 
Association, the Korea Education Network and the Ministry of Education of 
Taiwan during a meeting that was held in Hong Kong last year. The major 
goal of CAREN is to promote academic networking in this region. It was 
decided to establish the CAREN operations center at the Science University 
of Tokyo's Information Processing Center { which also has the network 
operations centers for the Japan BITNET network - BITNETJP as well as the 
Japan Organized InterNetwork - JOIN ). The Science University of Tokyo owns 
and maintains the tcp/ip link with the JvNCnet in Princeton, New Jersey and 
it has donated the use of this line for the members of CAREN, BITNETJP and 
JOIN.

The CAREN organization comprises of over 80+ institutions in Japan, 
13+ in South Korea and 19+ in Taiwan that are members of the North-East 
Asian BITNET community as well as the JOIN internet community in japan. The 
Science University of Tokyo also has RSCS based links with the Seoul 
National University in South Korea and the Ministry of Education in Taiwan 
- these links are also likely to be changed to tcp/ip links in the near 
future.

CAREN has been registered with NIC.DDN.MIL as the CAREN.NET domain 
( IP address 161.10.0.0 ). Although the main network operations center is 
physically located in Japan, it was felt that we should create a separate, 
international identity for this organization. This domain will become fully 
operational from the 22nd. of this month. The Science University of Tokyo 
has been actively encouraging the promotion of intra-regional academic 
networking and it has provided the space, facilities and personnel ( 
including myself ) for CAREN. Although at present CAREN only has links with 
Taiwan and South Korea, CAREN would like to take this opportunity to invite 
other academic and networking organizations in the Asian region for 
membership in this consortium as well as actual network connections. CAREN 
also has signed a co-operating network agreement with the CREN in U.S.A. 
and would be able to provide both Internet and BITNET services. All the 
funding for the activities of CAREN is, at present, donated by the Japan 
BITNET Association and there are no charges for joining this consortium. 
Because of funding restraints we would not be able to provide for any new 
leased lines but we will be able to provide, free of charge, router 
interfaces at our end { in Tokyo ) for any academic organizations in parts 
of Asia that are still not connected to any international networks, We hope 
that organizations that can contribute financially for the promotion of 
networking in this region as well as organizations or individuals who can 
assist with their networking expertise will collaborate with us in our 
efforts to expand and promote intra-regional networking in this region.
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Thanks and regards to all. 
Devendra Narayan 
July 17, 1992

Devendra Narayan,
Education Division,
Information Processing Center,
Science University of Tokyo.
PHONE : (03) 3269-6011 ext. 1787 
BITNET : narayanScarenic INTERNET

POSTAL; 1-3, Kagurazaka,
Shinjuku Ku,

TOKYO 162. JAPAN. 
FAX ; (03) 3260-2280 

narayanQsut.ac.jp
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India (Republic of) top-level domain (IN-DOM) 
National Centre for Software Technology 
Gulmohar Cross Road. #9 
Juhu, Bombay 400 049 
INDIA

Domain Name: IN 
Administrative Contact:

Ramani, Srinivasan (SR7) ramani@$AATHI.NCST.ERNET.IN 
+91 22 620 0590 (FAX) +91 22 621 0139 

Technical Contact, Zone Contact:
Pathak, Sanjay H. (SHP8) sanjay@SAATHI.NCST.ERNET.IN 
91-22-6201606

Record last updated on 17-Mar-93.
Domain servers in listed order:
SANGAM,NCST.ERNET.IN 
SOOCHAK.NCST.ERNET.IN 
SHAKTI.NCST.ERNET.IN 
NS.UU.NET
UUCP-GW-1.PA.DEC.COM 
UUCP-GW-2.PA.DEC.COM

144.16.11.1 
144.16.11.100 _

144.16.1.1 
137,39.1.3
16.1.0.18
16.1.0.19

Korea (Republic of) top-level domain (KR-DOM) 
KAIST 
CSRC
207-43 cheongryongri-dong dongdaemoon-ku
Seoul
KOREA

Domain Name: KR

Administrative Contact:
Chon, Kilnam (KC14) chon(?COSMOS . KAIST . AC.KR 
+82-42-869-3514

Technical Contact, Zone Contact:
Park, Taeha (TP13) taeha@NIC.NM.KR 
+82-42-869-3554

Record last updated on ll-Feb-94.
Domain servers in listed order:

NS .NIC.NM.KR 
NS.KREONET.RE.KR 
NS.HANA.NM.KR 
NS.KREN.NM.KR

143.248.1.100
134.75.30.1 
128.134.1.3
147.47.1.1

Malaysia top level domain (MY-DOM)
Malaysian institute of Microelectronic Systems (MIMOS)
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7th Floor, Exchange Square
Off Jalan Semantan, Damansara Heights
50490 Kuala Lumpur
MALAYSIA

Domain Name: MY

Administrative Contact:
Shariffadeen, Tengku Mohd Azzman (TMS12) TMA$@RANGKOM.MY 
[601 3-2552700

Technical Contact, Zone Contact:
Awang-Lah, Mohamed B. (MBA) mal@MIMOS.MY 
[60] 3-255-2700

Record last updated on 05-Nov-93.
Domain servers in listed order:

MIMOS.MY 
NS.UU.NET 
JARING.MY 
NS.EU.NET

192.228.128.18
137.39.1.3
192.228.128.20
192.16.202.11

Top Level domain for Malaysia

Pakistan (Islamic Republic of) top-level domain (PK-DOM)
Ashar Research s Imran Anwar Inc.
7-Aurangzeb Block 
New Garden Town 
Lahore 
PAKISTAN
Domain Name: PK
Administrative Contact, Technical Contact, Zone Contact;

Nisar, Ashar (AN15) ashar@AR.PK ashartashar@UUNET.UU.NET 
+92 (42) 583-0847 (FAX) +92 (FAX) (42) 583-0111 

Alternate Contact:
Anwar, Imran (IAll) imran@PANIX.COM 
(212) 369-3000 (FAX) (212) 423-9613

Record last updated on 04-Jan-94.
Domain servers in listed order:
NS.UU.NET 137,39.1.3
UUCP-GW-1.PA.D2C.COM 16.1.0.18
UUCP-GW-2.PA.DEC.COM 16.1.0.19
NS.EU.NET 192.16.202.11
Top Level domain for the Republic of Pakistan

Philippines (Republic of the) top-level domain (PH-DOM) 
Disini Software International Inc.
P.O, Box 12054, Ortigas Center P.O.
Pasig, Metro Manila 1600
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PHILIPPINES
Domain Name: PH

Administrative Contact, Technical Contact, Zone Contact: 
Disini, J. Emmanuel (JED51) dl7495APPLELINX.APPLE.COM 
+63 2 631 2909

Record last updated on 29-Apr-93.
Domain servers in listed order:

NS.UU.NET 137.39.1.3
UUCP-GW-1,PA.DEC.COM 16,1.0.18
UUCP-GW-2.PA.DEC.COM 16.1.0.19
NS.EU.NET 192.16.202.11
Top Level domain for the Republic of the Philippines

Thailand (Kingdom of) top-level domain (TH-DOM)
Asian Institute of Technology
Bangkok 10501
THAILAND
Domain Name; TH
Administrative Contact:

Phien, Huyng NgoC (HNP) hnp@CS.AIT.AC.TH 

+662 524-5700 
Technical Contact:

Teng-amnuay, Yunyong (YT7) fytaSCHULA,AC.TH 
+66-2-218-2925 (FAX) +66-2-215-3617 

Zone Contact:
Charoenchai, Pensri (PC191) pensri@CS.AlT.AC.TH 
+662 524-5700

Record last updated on 23-Sep-93.
Domain servers in listed order:
CHULKN.CHULA.AC.TH 192.133.10.1
N5.UU.NET 137.39.1.3
NS.EU.NET 192.16.202.11

Top Level domain for the Kingdom of Thailand

Singapore (Republic of) top-level domain (SG-DOM)
National University of Singapore 
10 Kent Ridge Crescent 
SINGAPORE 0511

Domain Name: SG
Administrative Contact:

Tong, Thio Hoe (THT3) ccethio%nu$vm.bitnetOCUNYVM,CUNY.EDU 
(65) 772-2073

-393-



Technical Contact:
Choc, Milton (MC452) miltonQsolomon.technet.sg 
(65)-772-6523 

zone Contact:
Chen, Tommi (TC148) ccetc%nusvm.bitnet@cunyvm.cuny.edu 
(65) 772-2572

Record last updated on 29-Apr-93.
Domain servers in listed order:

SOLOMON.TECHNET.SG 192.169.33.3
NUSCC.NUS.SG 137.132.3.2
NISC.JVNC.NET 128,121.50.7

Top Level domain for the Republic of Singapore

China (People's Republic of) top-level domain (CN-DOM) 
CANET Chinese Academic Network 
c/o ICA
P.0. Box 2418-26 
Che-Dao-Gou Street 
Beijing
PEOPLE'S REPUBLIC OF CHINA 
Domain Name: CN 

Administrative Contact:
Qian, Tian Bai (TBQ) QIANgiCA.BEIJING.CANET.CN 
+86 841-3654

Technical Contact, Zone Contact:
Rotert, Michael (MR78) rotertQXLINK.NET 
+49 721 9652 0 (FAX) +49 721 9652 210

Record last updated on 29-Mar-93.
Domain servers in listed

IRAUN1.IRA.UKA.DB
NS.EU.NET
NS.UU.NET
Top Level domain for the

order:

129.13.10.90
192.16.202.11
137.39.1.3

People's Republic of China
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Van Seng Ly
Radio of the Voice of the People of Cambodia

Phnom Penh

Communications infrastructure in Cambodia was systematically destroyed during the 
period between 1975 and early 1979, and the nation lost the majority of its skilled 
workers and technicians.

Today Cambodia is embarking on the reconstruction and is burdened by many 
difficulties ranging from the lack of technology, trained personnel and the means to 
improve its own infrastructure. In a country where geographical and other factors 
cause considerable transportation and telecommunications difficulties, the electronic 
media is a vital tool to give information, educational and development messages to 
every part of the country.

Radio and television broadcastings in Cambodia play an important role in 
disseminating information to the people for their daily life, upgrading their education 
level and promoting national and international understanding.

Broadcasting: Radio and television broadcasting in Cambodia is done by Radio 
Television Cambodia, an organization under the government.
— Radio: The national radio station, Radio of the Voice of the People of Cambodia, 
operates from studios in Phnom P6nh. The station broadcasts on a medium-wave 
frequency of 7000 kHz with a transmitter of 150kw (75 x 2). The signal is also 
carried by transmitters on short-wave frequencies of 4907 kHz (50kw) and 6090 
kHz(15). The programmes are on the air 05:30—08:00, 11:30—14:00 and 
18:00—22:00 daily. Broadcasting hours will be extended on Sundays and for any 
important event. The radio station also broadcasts its overseas service in five 
languages on 11940 kHz (50kw) and 1360 kHz medium wave (lkw).

The station in Phnom Penh was built in 1959. Most of the studios have a variety 
of technical equipment provided many years ago by several countries: Hungary, 
Germany, Australia, the United States. Staff training opportunities are limited. Most 
of the staff have received "on-the-job" training. Radio Cambodia plans to set up
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relay stations in all the provinces and districts to ensure that wider coverage is 
available in remote localities.
— Television: Radio Television Cambodia runs one television station, TVK. The 
station broadcasts its daily programme in colour. It is sent to the transmitter by 
microwave. The transmitter is lkw and the antenna tower 125 metres high, giving 
coverage to a radius of about 75 kms around Phnom P6nh. The studio equipment is 
mainly VHS or U-matic lowband, and there is only one small studio. TVK has 
SONY (DXC-1800P) equipment and a number of National F10 CCD cameras.

Television programmes are broadcast 18:00-21:00 from four provincial stations 
in Kimpdng Cham, Ka6h Kong, Sihanouk-ville and B3td£mb£ng. This does not 
happen regularly due to the lack of spare parts.

Telecommunications: The services of telephone, cable and telex are limited in 
Cambodia. The capital has an old 4,000-line telephone exchange. Of these, only 
2,900 are in operation. The Department of Post and Telecommunications (DPT) is 
charged with telecommunications operation. Difficulties are found in maintaining the 
service due to the nature* of the underground cable system and the age of the 
equipment. Few houses have telephones. Communication services to provincial 
centres are variable. A six-channel VHF radio relay system has been operated since 
1983, with two of the channels used to link the capital with the province of 
Batdimb&ng. In addition, HF radio services operate to remote areas.

International linkages are made through the Intersputnik and Intelsat satellites. 
An Intersputnik earth station was installed in Phnom P6nh in January 1987 and 
provides 12 channels of communication via Moscow. In 1990 the Australian 
company OTC International helped the DPT to develop an earth station with Intelsat 
satellite facilities. The station has 12 circuits, and up to 60 in mid-1991 to carry 
telephone, fax and telex traffic via Sydney.

Each part of the communication sector in Cambodia has its own specific 
requirements. But one common priority is human resource development at all levels 
of the existing infrastructure.

Immediate priority: For broadcasting, this includes field recording equipment and 
studio equipment which can increase the present production output. Spare parts are 
also needed for the existing equipment. New cameras, equipment and programme 
mixers are also required by the television station.

Long-term priority :
— Broadcasting: A plan should be worked out for the development of radio and 
television. The development should include technical requirements (such as
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transmitters, studios) and the personnel needs so that RTC may fully achieve its 
potential.
— Telecommunications: Telephone, telex and cable facilities should be improved. 
Without adequate communication systems, the media cannot develop because 
transmission of information between provincial towns and the capital is very limited.

Radio broadcasting is the most reliable information source in Cambodia for the 
people’s daily life like health, sanitation, education, and modem techniques for 
agriculture, forestry and livestock breeding. It also acts as the most effective medium 
for supporting national development. Accordingly, the staff training and the 
development of broadcasting equipment will contribute to the improvement of the 
people’s life.

15

415-



ujdiny ^or Jfmprouina
Quality of oCife in Qkina

Chen Yunsheng
Economic and Technological Development Research Centre

MPT of China, Beijing

China is a developing country. As in many Asia-Pacific countries, improving quality 
of life is an important objective of the social and economic programme. Since 
reform and the policy of opening up to the outside world was executed in China, the 
economy has made mighty advances and telecommunications has expanded 
unprecedentedly rapidly. Up to the end of the Seventh Five-year Plan (the end of 
1990) total exchange capacity had expanded to 20 million, of which local exchange 
capacity was 8.25 million, an increase of 23.7% over the previous year, and 145% 
over 1985; long-distance lines were 112,000, an increase of 29% over the previous 
year, and 200% over 1985; trunk autoexchange capacity was 161,000, an increase 
of 163% over the previous year, and 1,300% over 1985. In short, it doubled in five 
years. It will keep up this rapid expansion over the next decade.

In order to facilitate telecommunications construction, priority has been given by 
the national general socioeconomic programme to the development of 
telecommunications and many favourable policies. For example, the policy of central 
and local government, collective and private enterprises, four partners together 
investing in telecommunications infrastructure; the policy of using foreign debt to 
expand telecommunications; the policy of opening up the telecommunications 
equipment market to the world. Today the telecommunications products and 
technologies of the main manufacturers of the world are used in Chinese networks. 
Now in China the economic system is going to be transformed from the traditional 
to a market model, from an extensive to an intensive economy. It is necessary to 
increase science and technology input, raise management levels, enhance market 
system construction and amend the social service system. And all these are based 
on information interchange and modern telecommunications networks.

One of the important policies of the mechanic-electric sector is to use information 
technology to reform traditional industry and manufacture more digital-control and 
mechanic-electronic integrated products. In automobile factory No 2 more than 10 
automatic production chains were reformed with programmable controllers (PLC), 
and both production efficiency and quality have advanced. In the city of Huangshi 
in Hubei province 204 large industrial ovens were reconstructed with personal 
computer control technology. The energy consumption was reduced, pollution
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decreased, 145,000 tons of standard coal economized, and annual benefit went up by 
RMB 100 million.

The personal computer operation management system used in Zhengzhou railway 
goods grouping station, increased productive efficiency and process automation, 
reduced staff by 38% and grouping time by 38%, but average work per shift was 
increased by 15%. At Qiandao port, with the help of personal computer 
management, handling capacity of containers was up to 83,000, and annual benefits 
RMB 12 million.

Satellite Television University began operating in 1986 in China, and today there 
are one central and 39 province tv universities. The number of new students has 
reached 100,000, which is equal to one-sixth of the total number of nationwide 
freshmen. It has provided opportunities for many youths to pursue higher education 
and advanced training. In addition, in order to raise the quality of broad elementary 
and high-school education, there is a special tv teacher college where 360,000 
teachers are trained.

At present there are 160 special services, which are also called telephone 
information stations, available over 45 large cities’ local telephone networks. By 
means of a simple call we can obtain information on air timetables, merchandise 
supply, and communication and tourism. In Shengzhen and Shanghai the most 
requested telephone information is the price of security. In Harbin city a consultant 
doctor telephone service is provided on Saturday afternoons, with famous medical 
specialists on site to respond to patients’ or their families’ enquiries. There have 
been more than 300 calls in an afternoon. In many stations there are also psychology 
and legal consultancy services. In some cases, such a telephone conversation can 
save a life. That means the telephone line is a life line.

The telephone penetration rate and digitalization ratio in coastland and special 
economic areas is catching up with the Asian newly industrialized states and 
territories, because highway and telephone service are the minimum requirements of 
the foreign investor. More and more the telephone service is part of the daily life 
of the ordinary Chinese family. In 1990 there were more than eight million 
telephones, of which 2.4 million were residential, and of the one-million waiting list 
about 60% were residential. More and more people will invest in a telephone to 
develop personal intelligence, business and wealth. Residential telephones will be a 
new hot point of expenditure.

Following economic development, the promotional role of information technology 
and telecommunications to improve the quality of life has been widely and deeply 
understood. In another respect, developed economy demands higher information and 
telecommunications service and also creates a more deregulation environment to push 
them forward. But in the development of the Chinese economy, information and 
telecommunications are just at the initial phase. Compared with dynamic Asia-Pacific 
economic activities we still have a long way to go.
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Hari Suroso
PT Telekomunikasi Indonesia

Bandung

Proper and systematic development of telecommunications in Indonesia began in 1969 
when the First Five-Year Development Plan (FYDP) was started. The infrastructure 
was very limited and automatic services were offered only in a few cities with a 
limited capacity and access. There was no automatic long-distance service or 
international automatic service available at that time to support economic and business 
activities. Communications depended heavily on manual connections with, of course, 
poor quality, both in terms of the availability as well as the reliability due to the 
technology adopted since the pre-war period.

The advent of space communication technology using satellites changed the initial 
development plan drastically. The earlier plan to develop a nationwide terrestrial 
system was then turned into a relatively easy and speedy introduction of the domestic 
satellite communications system, PALAPA. The decision was in fact a strategic one. 
It was the turning point for the country toward a new era of the development of 
technology and automation. Since then, the development of telecommunications has 
followed a systematic approach. It .has covered the entire spectrum of the industry 
from standards of equipment and technology to be adopted to the development of 
manufacturing facilities, from the very basic services to the recent progress of value- 
added services, and from monopolistic and totally government-controlled to the recent 
wave of deregulated equipment.

Despite the progress made by the nation, there is still a long way to go for society 
to arrive at the level of welfare in an equal development. Gaps among social groups 
are still to be taken care of in accordance with priorities set forth by the government.

*(Jlie Economic Cjcap

One of the stimuli for today’s change in the economy is the globalization of markets 
and production facilities. Our economy is characterized by intensified geographical 
combinations of input and worldwide dispersion of output. In addition, it is very 
much information-intensive and information-focused. Besides the availability of
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information highways having domestic and international access points, a new 
paradigm reveals the human dimension, which has to be developed accordingly. 
Indonesia’s capability to absorb and process information floods in contributing to 
improving the quality of life becomes an important determinant when the highway is 
already established.

One of the development goals of the government is support of food provision. 
Programmes and projects were launched to extensively develop agricultural business. 
Complementary to the man-to-man programmes mobilizing field instructors, the role 
of telecommunications is very much supportive. Through the establishment of 
"listener, reader, and viewer groups" in every village, dissemination of information 
through television programmes takes place on a regular basis, facilitating 
understanding and enhancing knowledge and skill of novel agricultural production 
practices. Daily information on market prices in different areas through radio 
programmes helps to ensure farmers of fair pricing treatment.

Thanks to the transponders of PALAPA satellites, broadcasting is possible 
practically from any place in the country in a relatively inexpensive way. After 
approximately 20 years of effort self-support in rice production condition has been 
achieved.

A study conducted by Supriadi in seven sub-districts in West Java (1992) — small 
towns receiving automation during the past two years — shows an interesting result: 
"telecommunications services in the developed area of business is less feasible for the 
operator, but it contributes significantly to society." Most likely this results from the 
capability of the society to absorb the service at the rate justifying the investment.

A second finding is that the use of the telephone is in order of priority to support 
business activities at the highest priority, followed by family, government activities, 
social relationship and entertainment, and emergency situations. This finding 
demonstrates the significant role of telecommunications in the economic life of 
society. Considering the characteristics of society, the seven sub-districts are divided 
into two categories: two are heavily engaged in tourism and the rest are purely 
agricultural with only 29 % enjoying income per household of more than US$ 3,000 
per annum.

The conclusion may be drawn that the use of the telephone is related to educational 
background. The same study shows that consumers with a university-level education 
spend 2.5 times more telephoning than those with a primary-school background.

Dke Social Ci
ap

Provision of the telecom services in rural areas may be considered as the realization 
of bridging the social gap among those who live in the urban and non-urban areas. 
As mentioned earlier, the use of telephone for socialization activities ranks second 
and fourth in the priority level. The use of transponders for tv and radio broadcasts 
confirms the positive impact of telecommunications on the social life of society.
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Information and the campaign for family planning programmes can be considered 
the critical success of the achievement of the target goals. The total number of active 
participation in the family planning programme in 1990 is about 18.7 million, giving 
the average growth rate of 1.98% per annum for the decade 1980-1990 compared to 
2.32% for the period 1971-1980.

Information and campaigning activities for the health and nutrition programmes are 
also carried out through radio and television programmes. A family welfare 
programme which is to be encouraged by the local officials is also an important 
subject for broadcasting to enable other areas to receive significant lessons. 
Nutrition support information programmes meet a combination of people’s needs 
through special programming about food subsidy schemes or feeding programmes, 
and programming designed to enable people to increase their food production through 
kitchen gardening.

The establishment of health centres (PUSKES-MAS) and Integrated Health Centres 
(POSYANDU) has shown that mortality rate and life expectancy of the population 
can be improved. In short, all the activities disseminated through telecommunications 
infrastructure are the results of economic growth being translated into human lives 
and enhancement of development choices for people in the light of integrated overall 
planning of development.

The question of how the people view television or listen to radio programmes is 
determined through a special programme run by a presidential commission providing 
TV Receive Only (TVRO) equipment for common usage.

The efforts made by the telecommunications operator is also one of interest. At 
the beginning the FYDP’s attention was primarily focused on the increase of the 
density of telephones per 100 population. However, the astronomic figure of 
investment funds to expand the network seems to be hard to achieve and therefore 
a strategic decision was taken to include accessibility measures through the 
construction of public call offices. The results were highly interesting for the 
operator, that is the returns on investment for such services have been relatively high 
compared to those of residential customers. This also reduces gaps involving access 
to communication facilities.

One of the important things for the country is to secure the unity and unification 
of different racial minorities and clans living in many islands with their own 
sub-culture and habits. Linking them with a telecommunications network would be 
effective in strengthening the understanding among them.

Several projects were coordinated with government institutions to develop 
education improvement and equalization of it through satellite services. The projects 
cover the use of transponders for open-university, education, remote tutorials and 
support for upgrading of primary school teachers.

Policy and programmes on environmental questions to ensure sustainable 
development are carried out through television and radio broadcast using PALAPA 
transponders.
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Democratization is the hot issue in the political arena, in the sense that people should 
receive some kind of political education to allow them understanding on the structure 
and culture of national ideology and politics. Many programmes have been launched 
by one-way telecommunications methods, as radio AND television programmes. 
These consciousness campaigns are put into effect to promote economic and social 
progress. Legal campaigns featuring high-ranking government officials in a dialogue 
among groups is encouraged and displayed by tv.

This kind of project is certainly a kind of mass education to enlighten people on 
the administrative system and procedures, including national or local policy. The aim 
is to obtain a unity in the perception of government administrations. Policy and 
progress are also disseminated through the country to keep people aware of the 
development in which they can participate.

The examples mentioned above are the most significant activities and efforts by the 
Indonesian government with regard to the improvement of human resources and 
quality of life using telecommunication infrastructure. The way is still long to reach 
national goals. Indeed, national development will be the security and welfare of all 
individuals.

A report prepared by UNDP in 1991 indicates that many of our efforts result in 
the general improvement of the quality of life of human resources, such as 
self-supporting food provision and family planning programmes. It is really 
necessary to believe in the benefits of telecommunications in the improvement of 
quality of life.
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Lilia A Borjal-Dela Pena
National Telecommunications Commission

Manila

Telecommunications has been organized as an important factor contributing to the 
economic development and integration of nations. Without an adequate 
telecommunications infrastructure:

— producers cannot learn market conditions and bring their goods to market in 
a timely fashion;

— nationwide enterprises cannot efficiently coordinate their operations;
— supply and distribution systems cannot be effectively synchronized;
— families cannot maintain close contact with one another; and
— governments cannot carry out effectively their programmes of development or 

protect national security and sovereignty.
The provision of the basic rural telecommunications infrastructure in the 

Philippines is not an easy task. With its 7,100 islands (many containing mountainous 
areas and rugged forests) and scattered population centres known as bar an gays, it can 
be readily seen that the Philippine scenario very well illustrates the International 
Telecommunication Union (ITU) definition of a rural area.

In the field of telecommunications, rural areas are not only defined in terms of 
population concentration (areas comprising scattered groups of potential users) but 
also considered are the socio-economic and geographical conditions that make the 
provision of basic telecommunications services difficult. Hence, rural areas in the 
Philippines are characterized as having:

— inadequate electric power;
— insufficient infrastructure (roads, bridges, transport, etc.);
— adverse topographical conditions;
— severe climactic conditions that make critical demands on the life and 

maintenance of equipment;
— and unattractive economic conditions based on high construction and 

maintenance cost of telecommunications facilities compared with expected or 
projected profit.

In spite of their importance, rural areas are frequently neglected in medium- and 
long-term development strategies because urban requirements are often articulated 
with more urgency.
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Situational Slnalydia

The current telephone density in the Philippines is 1.3 for every 100 persons. There 
are about 1.5 million telephones nationwide, 85% of which are installed in Metro 
Manila which is the country’s major urban centre. Of around 1,600 municipalities 
in the country, 1,047 are considered unserved. This apparent inability to meet the 
demand, compounded by unreliable facilities in the rural areas, is one of the major 
reasons why many business enterprises are reluctant to start operations outside Metro 
Manila and other major urban areas such as Cebu and Davao. The government 
recognizes this as one of the most serious obstacles to a more dynamic countryside 
development.

Therefore, in order to hasten the provision of basic telecommunications services 
nationwide, the Philippine Congress promulgated the Municipal Telephone Act 
(Republic Act 6849) in 1989. This Act mandated the establishment of at least one 
telephone in every municipality in the Philippines through the provision of public 
calling offices (PCOs). In addition, it provided the creation of a Municipal 
Telephone Project Office (MTPO) tasked with implementing the provisions of the 
Act, notably that of ensuring that each municipality has at least one telephone.

Since the government recognizes the role of the private sector as the engine of 
growth, the Municipal Telephone Act gave qualified private telecommunications 
operators the option to provide, install and operate public calling stations or 
telephones in provincial communications networks. These networks, which are 
capable of providing voice and data transmission, shall be interconnected to the 
public switched telephone network (PSTN), 95% of which are operated and 
maintained by the dominant telecommunications carrier, Philippine Long-Distance 
Telephone Company (PLOT).

Following a series of consultations and discussions with the private sector, a total 
of 558 municipalities in 37 provinces were assigned as project areas to the private 
telecommunications sector. The MTPO will take care of the remaining 
municipalities.

As of mid-year 1992, approximately 15 % of the unserved municipalities under the 
jurisdiction of MTPO were under construction. Other areas were either in the 
preconstruction stage or awaiting interconnection with the PSTN. On the other hand, 
the establishment of PCOs in unserved areas to be undertaken by the private 
telecommunications sector has been very slow because the operators’ prioritized 
installation of PCOs in the more profitable areas.

The completed PCOs comprise about 13% of the private telecommunications 
operator assigned areas. It is sad to note, however, that about 20% of the total 
unserved municipalities have either been abandoned or that installation of the PCOs 
has been deferred by the assigned private telecommunications operators. The 
remaining area assigned to the private sector are under construction or have been left 
uncommitted.
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The abandoned and uncommitted areas will be provided for by the MTPO. This 
undertaking will require an enormous foreign exchange component in order for it to 
be implemented. For this purpose the MTPO has had to negotiate for long-term 
concessional funding from bilateral foreign sources. Particular bilateral programmes 
have developed telecommunications services in different locations using different 
technologies. According to the preference of the funding government, concessional 
loans have been received for developing several rural areas. At present, only 
Camiguin, a province in the Visayas Region (southern part of the Philippines), has 
received a grant from the German government for the provision of not only PCOs but 
a telephone system as well.

The initial target date for providing PCOs in all 1,600 municipalities by end of 
1992 is apparently impossible to meet. There were arguments in 1989 between the 
government and the private sector that this target was quite ambitious, particularly 
as the required capital was not readily available.

formulation oj a jheuetopmerit policy

Early in 1992 a joint private-sector/govemment study came up with several policy 
recommendations that are intended to form the basis for a rural telecommunications 
development policy. These policy statements address several issues relative to the 
implementation of the Municipal Telephone Act and the expansion of the delivery of 
telecommunications services in the Philippine rural areas. These issues are as 
follows:

— Telecommunications traffic and services: Which services must be provided 
through the PCOs and in what modes (either outgoing only, or both-way traffic);

— Municipal telecommunications extensions: Whether the services of the PCO 
will be extended to the barrio or barangay level from the initial municipal PCO;

— Operator Selection: Who shall be responsible for the operation and 
administration of the PCO?

— Funding arrangements: Funding sources and financial arrangements;
— Maintenance: Who shall be responsible for the long-term maintenance of the 

PCOs and related facilities?
— Interconnection: Manner, mode and levels of interconnection with other public 

telecommunications networks.
The government’s responsibility in the provision of telephones per municipality 

does not really stop upon completion of the installation of the PCOs. Government 
must provide the guidelines which will allow the most efficient and most profitable 
use of the expensive facilities put into operation.

It must be determined whether to allow only outgoing calls from the PCOs or to 
allow both incoming and outgoing calls. It must also be determined when to extend 
and expand these telecommunications services from the development centres down 
to the most remote barrios or barangays.
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As the government does not have enough budget to operate the PCOs in the 1,600 
municipalities, it has to determine a way to select the most capable operator and 
administrator. The financial, technical and administrative capabilities of prospective 
interested parties must be thoroughly evaluated.

Ways and means of securing the much needed funds to establish the facilities must 
be found, and bilateral loan arrangements from foreign sources must be closely 
examined to determine which is most advantageous to the government in the light of 
present economic difficulties.

f^olicy Pecommendationd

The joint private-sector/govemment study came out with the following policy 
recommendations:

On Telecommunications Traffic and Services: Public calling offices to be 
established will carry both outgoing and incoming calls (with access to domestic and 
international toll facilities) in order to maximize the utilization of the facilities and 
realize the most profits from long-distance toll calls. Operations shall be on a 
24-hour basis in order to cope with emergency situations. A properly trained local 
operator shall be assigned to assist the calling public.

On Municipal Telecommunications Extensions: Public calling offices shall initially 
be located at the Municipal Centre (otherwise known as poblacidn) where they will 
be accessible to a large number of people. Other PCOs may be established in 
adjacent areas where a large number of people gather regularly (such as recreational 
areas, schools, markets, etc.).

A conservative figure targeted is one PCO for every 1,000 persons. Should 
additional funding be available, PCOs shall be extended to the barangay level in 
order to bring local people closer to the municipal centers. This will, in effect, allow 
easy integration of municipal communities.

On Operator Selection: The operation of the PCOs shall be privatized. Priority 
shall be given to existing local telephone service providers within the immediate 
locality of the PCO as their operating costs in terms of manpower, repair and 
maintenance of the PCOs are likely to be incremental. In addition, these local 
telephone service operators already have existing telecommunications facilities 
allowing for minimal interconnection costs.

This will result in optimized resource utilization and ready cross-subsidy between 
long-distance services and local area services. In case the existing local service 
operators refuse to take or acquire the PCOs, then government shall encourage the 
establishment of telecommunications cooperatives that will be responsible for the 
operation, administration and maintenance of the PCOs.
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On Funding Arrangements: The government shall assist the capable private 
telecommunications operators in establishing telecommunications services, particularly 
those willing to provide the much needed services in remote rural areas in terms of 
financial incentives, such as acting as facilitator in the availability of long-term 
concessional loans. In addition, it shall make possible tax reductions for 
telecommunications equipment used in areas under the national Investment Priorities 
Plan and shall encourage subscriber funding arrangements to augment 
telecommunications investment in the rural areas.

On Interconnection: One standard technical criterion shall be utilized for 
interconnection of PCOs to the PSTN and to other public telecommunications 
networks. Both toll and PCO or local service operator shall be responsible for 
providing the interconnection facilities at their respective sites. The government 
shall, however, monitor the immediate interconnection of facilities and shall impose 
penalties to the operator who deliberately delays and/or refuses interconnection. In 
cases when interconnection cannot be settled because of inability to determine the 
appropriate revenue sharing scheme, the principle of "interconnect first, settle 
revenues later" shall prevail so as not to jeopardize the delivery of vital 
telecommunications services.

The primary objective of the above policy recommendations shall be the delivery of 
basic telecommunications services to all the country's 1,600 municipalities and 
ultimately, to all rural areas nationwide. The Philippine experience has shown that 
provision of appropriate rural telecommunications infrastructure is indeed 
challenging. It has also shown that unless government and the private sector are 
willing to work together, it would be very difficult to meet the challenge. 
Nevertheless, the importance of telecom in rural development must be set aside 
because a wide range of sectors can benefit from it, including agriculture, health, 
education, commerce, trade and industry.

Similarly, ASEAN neighbours must start to adopt strategic measures to provide 
rural telecommunications services within their respective countries while working 
cooperatively towards the realization of a unified ASEAN community achieved 
through telecommunications; after all, we are no more than villages in this global 
community.
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Social «2)eueiopment ^Jktouah 
l_JeiecommunicationS in Zjhailand

Sethapom Cusripituck
Deputy Director General 

Post and Telegraph Department, Bangkok

^Jtie Iflfjeanin^ o^ the ^Jerm Social 1.Ibeueiopment

The term "social" generally suggests the non-material or less economic factor which 
contibute to the overall quality of human life, and in particular those aspects which 
are concerned with people rather than with material things. [1]

At the 1983 United Nations Centre for Regional Development (UNCRD) Expert 
Group Meeting on Social Development Planning at the Local/Regional Level, a 
number of different meanings for the term "social development" were identified. The 
first related to the concept of social development as sectoral development and the 
provision of social services involving the improvement of the quality of life of people 
through education, employment, health, housing, social welfare, agrarian reform, 
community development or disaster relief. [2]

In another sense, social development was seen as supportive of and providing 
services for those in special need and involving the development and provision of 
services to women, children and disadvantaged groups. [3] In this paper the term 
"social development through telecommunications" means the utilization of 
telecommunications in improving the level of the well-being of people, and 
particularly those in lower-income or disadvantaged positions.

The role of mass telecommunications, which includes radio and television 
broadcasting, is generally accepted as being important to social development: 
distance learning operated for life; programmes for conservation of customs, tradition 
and culture, including national art and cultural propagation; family planning, nutrition 
and public health campaigns. Radio and television broadcasting can be used for 
national unity and integrity, especially political campaigns which aim at awakening 
the people to their political rights and duties by exercising their votes. They serve 
as a forum for political points of view, and the general election in September 1992 
clarified the importance of their political role.

The above-mentioned role of mass telecommunications in the field of social 
development can be clearly seen, understood and generally accepted. At the same
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time the people do not have a clear view of how public telecommunications services 
and intra-agency telecommunicatons play an important role in social development. 
However, it is fortunate that Thailand has many services that show the importance 
of telecommunications in social developmnt such as public health, charitable 
operations and political development.

Telecommunications plays an important role in public health development in 
Thailand, which is possibly the first country in the region to use telecommunications 
directly for medical services in remote rural areas. Sixty percent of the Thai 
population live outside the cities, especially in the rural areas, and 30% of villages 
group a number of houses which are spread out and situated far from shops and 
hospitals.

Transportation in some areas is very difficult and communications with outside 
communities can be achieved only by helicopter and on foot due to the lack of roads 
and modem communications equipment. In the event of sickness, especially a serious 
case, it is necessary to bring the patients to hospital by cart, and in many cases they 
die on the way or arrive in a serious condition.

Fortunately for Thai people in rural areas, the Princess Mother Medical Volunteer 
Foundation was established to help them. This project has introduced a 
radiocommunication service named Radio Medical Unit which covers the most remote 
rural areas in 41 provinces in the north and south of the country. At the same time 
the Ministry of Public Health gives fuill support and cooperation to the project as it 
has similar plans in the northeast. Operation of radiocommunications in the medical 
service in rural areas as is follows:

1 installation of base station at provincial hospitals;
2 inclusion of district hospitals in the network;
3 linkage of district hospitals to subdistrict clinics by fixed radiocommunications 

and handy walky-talky phones.
In subdistrict clinics there is no permanent doctor but only a nurse or trained 

public health official who is able only to give first aid to the sick or the wounded. 
But with the help of radiocommunications equipment the subdistrict nurses will be in 
a position to work as a doctor by collaborating with district doctors who will give 
advice so that the nurse may minister medical treatment to the sick and report to the 
doctor accordingly. In case of serious illness the subdistrict clinics will contact the 
district hospitals which will, if they do not have enough equipment, ask for help from 
the provincial centres to prepare the operation or make necessary medical 
arrangements to save the sick in time.

To treat patients with the help of radiocommunications is to develop the quality 
of life of the people in rural areas and to assure them that they are not abandoned or 
discriminated against. This helps strengthen national unity and can be seen as social 
development through telecommunications.

Apart from wide use in public health, Thailand also benefits from 
radiocommunications in the relief of victims of damage caused by disasters and in 
charity. Poh Teck Tung Foundation, Ruam Katanyu Foundation and the Association 
for Disaster Relief are examples. Poh Teck Tung Foundation is one of the oldest in
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Thailand and plays an important role in easing the grief of victims of accidents by 
taking the injured to hospital. In disasters such as fire it helps to extinguish the 
flames and gives aid to the victims. For these operations radiocommunications 
becomes an important instrument that cooperates with the radio control centre and 
other members through mobile radio in vehicles or handheld.

At present the Post and Telegraph Department (PTD) has assigned the VHP radio 
spectrum for the use of charitable services, and the foundations and associations must 
rent radios by paying annually. In the near future there will be a change in PTD’s 
policy to exempt such payment. Telecommunications used for charity and relief of 
damage caused by disasters as described above is of great help to society, in 
encouraging the poor to survive and creating a good feeling among Thai people. 
That is, we can say, the role of radiocommunications in the conservation, promotion 
and development of society.

Thailand has another telecommunications service which is widely accepted and 
that is amateur radio. This activity is based on the same objectives as in other 
countries. They are: to develop radiocommunications technology, to help society, 
and to be a reserve network in case of emergency, etc. However, operators of 
amateur radio in Thailand always use the radio for purposes other than the 
aforementioned aims: to replace the public telecommunications service which is not 
sufficient for popular needs, and also in social development such as to support official 
networks and report on disasters as well as to take part in the social, traditional and 
cultural activities of communities.

At present there are more than 50 amateur radio networks in 73 provinces and 
more than 70,000 people passed the PTD tests, of which 60% have radios in use. 
Apart from this appropriate hobby, these people can also use radiocommunications 
for social benefit. The case of assistance provided to the victims of the Gay Typhoon 
in the Chumphon and Prachuap Khiri Khan provinces in 1988 is an example.

The clearest example of the role of telecommunications in social development in 
Thailand is the use of radiocommunications to ease the nervousness of Bangkokians 
due to traffic congestion. Radio FM 100 MHz reports news on traffic situations in 
Bangkok based on information provided by volunteers through radiocommunications, 
which helps to ease traffic congestion. Another example of social benefit is that 
Radio FM 100 MHz serves as a forum for willingness and cooperation to relieve the 
problems of the capital city through radiocommunications.

Telecommunications also played a part in the political incident in May 1992. The 
demonstrators used cellular mobile telephones or radiocommunications to invite other 
people to join the demonstration for democracy, which led to important political 
change. The new government was formed as a result of the general elections in 
September 1992. However, social development through telecommunications will be 
more clearly seen when telecommunications services, especially telephones, are 
available by popular demand both in cities and rural areas. We shall have a better 
overall picture after the completion of the installation of three million telephone lines 
within five years.
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Lar Narath
Deputy Director, Posts and Telecommunications

Phnom Penh

Cambodia covers 181,035 sq km in Indochina and has a population of nine million. 
Almost 90% of the population live around the T6nl6 Sab Lake where the density is 
about 100 people per sq km. The capital, Phnom P6nh, has about 0.9 million 
inhabitants. Annual growth rate is about 2.5% in general, 5% in the capital.

Administratively, the State of Cambodia is divided into 19 provinces, which are 
further subdivided into 150 districts, and two municipalities — Phnom P6nh almost 
in the middle of the country, and K5mp6ng-Sa6m on the southwest shore — both of 
which have their own extending area characteristics and specific international ports. 
The main towns are K&npdng-Cham, Bdtdamb&ng and Si6mr6ab. Remote and 
mountainous regions are more political.

The main economic activities are based on agriculture, fishing, forestry, timber 
and rubber, and tourism. Roads, railways, airports, maritime and river ports exist 
under serious repeated repairs, while domestic telecommunications networks remain 
inadequate or unavailable. The standard of living is poor, and gross national product 
is estimated to be less than US$ 100.

Cjoi/ernrnent Poflcq

Telecommunications is urgently required for national development, but there are 
constraints due to the limitation of financial and technological resources as well as 
the skilled workforce needed for the purpose. Peace and war alternate steadily while 
the increasing importance of telecommunications to social and economic activities in 
all sectors is acknowledged. The government is considering cooperative strides for 
improvement, and urges the introduction of an adequate network system for the 
Phnom P6nh area and for linking other urban areas by a configuration appropriate to 
the circumstances.

Urgent Objectives: Subscriber installation is presently increasing but with limitations. 
The need to speed up the acquisition of adequate urban telecommunications facilities
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is based on the unique reason of not losing communications in such a critical 
environment. Time is more important than network efficiency. The government 
recommended that a cellular mobile telephone system be commissioned in 1992.

Long-distance communications traffic can be distinguished between official, social 
and economic destinations. Official communications density used to be homogeneous 
within the capital and the provinces, the most economic regions, such as Kimpdng- 
Cham, B5tdihnb£ng, Si£mr6ab, K£mp6ng-Sadm, Kadh-Kong, Kimpdt and Kandal, 
are the most intensive.

The existing VHP troposcatter and HP network step aside from their outage 
preference. The efficiency and reliability of modem systems such as digital 
microwave and optical fibres must be sought for the long term, but to save time the 
domestic satellite system could be the one selected for urgent interconnection of 
leading towns. Rural facilities could be further determined as appropriate.

Long-term Plan 1990—2004'. Over the forecast period US$ 352 million will be 
spent, of which US$ 223 million will go on external plant and subscriber equipment 
to increase the network to 193,000 DHLs by the year 2004. Priorities up to 1995 
will be:

— international transmission and switching
— domestic transmission
— trunk and local exchanges
— external plant and subscriber 

equipment for the Phnom P6nh area 
(32,700 subscribers)

US$ 10 million 
US$ 10 million 
US$ 23 million

US$ 23 million
Total US* 66 million

The less ambitious forecast has to be of US$ 240 million capital expenditure, of 
which external plant and subscriber equipment will account for US$ 147 million.

Aid Grants Requirement: Aid grants are investigated and submitted to the 
government of Japan for urgent purposes. Telecommunications services to be 
provided under these circumstances will not be for ordinary resident subscribers, but 
for government, foreign organizations and embassies, international missions and 
public organizations which are actively involved in contributing to the reconstruction 
of the country.

International aid grants and concessional loan funding sources are required to be 
obtainable even through international financing institutions such as the World Bank, 
the Asian Development Bank, etc. The implementation of the foregoing objectives 
is beyond the capacity of the national budget.

Foreign Investment:
— Forms and Methods: There are three forms of investment in the State of 
Cambodia: joint-venture enterprise, joint-venture foreign enterprise, and contractual 
business cooperation ventures.
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In the sector of telecommunications as well investment may be made in:
— the production of goods for export or goods which can replace essential 

imported items;
— services which can promote income in foreign exchange;
— construction of infrastructures such as power stations, especially hydroelectric 

dams, bridges, ports and airports;
— the utilization of raw materials and natural resources existing in the country;
— agriculture and breeding.
The capital share of an investor in a joint venture shall not be less than 30% of 

the combined capital of the two partners. A foreign enterprise is an investment with 
100% foreign capital. A contractual business cooperation venture shall engage in 
activities only in accordance with its contract and shall not establish any other private 
enterprise. Application for a licence of investment must be sent to the Council of 
Ministers of the State of Cambodia. To match the present status of the telecom 
industry of Cambodia, the best form of investment to be selected would be joint 
venture or contractual business cooperation venture.
— Encouragement: Foreign organizations, foreign nationals or Cambodian nationals 
living abroad, when wishing to invest capital or technology in Cambodia are 
welcomed with a guarantee of their invested ownership and other rights of foreign 
investors, not to expropriate or requisition but to extend to them the right to remit 
abroad their share of the profits and the principal and interest due on loans, 
respectively accruing and being made in the course of business operations, as well 
as their invested capital and other sums of money and assets in their legal ownership. 
Furthermore, in exceptional cases, the period of tax reduction or tax exemption may 
be extended to two more years.
— Policy of Non-exclusivity Market Competition and Advanced Technology 
Introduction: On the subject of operation and viability it is considered that the 
telecommunications sector is practically different from any other. Network and 
management systems must be carefully configured and structured so that national and 
international services will not overlap each other, and high reliability can be extended 
to the user.

The telecom industry in Cambodia has so far come under state administration. 
Options or appropriation of deregulations could be much careful. However, the 
degree of non-exclusivity arises from setting up a joint venture, or creating a quick 
foreign enterprise. Foreign investors may extend their proposal on the basis of 
respect for the independence and sovereignty of Cambodia, observance of the laws 
of the country, equality and mutual benefit, and on the basis of long-term efficiency 
with updated technology, of which resources for training Cambodian manpower 
would be at their expense.
— Investment in the Course: A business cooperation contract was signed between 
the DPT of Cambodia and OTC International of Australia (OTCI-Australia) on 
February 17, 1990 for international network facilities over a period of 10 years.

As at Stage One investment under the contract, the interim stage, a digital 
international exchange is being upgraded in capacity; a Vista earth station, changed
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to 1F2 type with 60 IDR channelling, soon will be converted to multidestination — 
beside Australia, with Japan, Singapore, Thailand and France; and a network 
development plan was completed in late 1990, just in the form of a draft strategic 
plan, of which most emphasis of all is placed on the technical objective of a 
"numbering plan" over the period.

The Stage Two investment approved for the long-term plan will start to 
commission a bigger international gateway exchange and a standard-A earth station. 
OTCI-Australia was recently merged into a single entity, AOTC, and has now 
become a competitor in the domestic telecommunications network development of 
Cambodia. The DPT of Cambodia on September 26, 1991 took steps to set up a 
joint venture with SIESC-France, entitled SOCITEL, undertaking sales services, 
terminal installation and computer programme training.
— Statement of Competition: Pending the "coming peacetime" investors face similar 
objectives for the capital, Phnom P6nh. Their strategy is to swiftly introduce a 
mobile telephone system together with international gateway facilities. In addition, 
in order not to neglect the rural system, backup and other special networks, the 
government is considering traffic potential, management and structure to offer 
incentives for investment. The question is whether the national and international 
networks should be funded by one or several investors, or be divided and subdivided 
into regions. The fact is the government would welcome any specific venture at this 
time in development of the national network.

Statud of the ^Jetecom ^Sndudtry in (^amLodita

Brief History: Around 1956 the telecommunications systems and services of 
Cambodia were operated by French-type, open-wire, magnet-type, manual switching 
boards and a short-wave radio transmission system. French-type cross-bar exchange 
was introduced in 1960, and Japanese step-by-step exchange and carrier transmission 
systems were extended in 1964, mostly in all main towns. However, during the 
miserable period of confusion before 1979 major parts of the telecommunications 
facilities were destroyed and so cut off from the world. The renaissance began with 
the "recuperation" of old equipment: A3-A1 radio transmission system, cross-bar 
exchange, then manual magnet switchboards throughout the country.

Current Position of Department of Posts and Telecommunications (DPT):
— Structure: The Department of Posts and Telecommunications is a government- 
owned entity responsible to the Council of Ministers. Since January 1990 the DPT 
has been allowed to be a "profit centre" and to conduct its business in a commercial 
manner. Currently, individual provinces have their own Telecommunications 
Bureaux, which are semi-independent from the DPT. A proposal has been made to 
bring all the provincial bureaux under the control of the DPT. The headquarters in 
Phnom P6nh has a staff of 674 made up as follows:
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• Board of Directors 5
• Administration 200

— Administration Bureau
— Planning Bureau 
— Personnel Bureau 
— Finance and Accounting Bureau 
— Training School

• Operation 469
— Telephone Bureau
— Radiocommunications Bureau 
— Space Telecommunications Bureau 
— Supply and Materials Bureau 
— Posts Bureau

— Network Facilities and Services: The current network is quite inadequate for even 
existing communications needs, and grossly outdated. Services such as local 
subscriber dialling, international subscriber dialling, fax, telex, telegram data 
transmission and leased circuits are roughly available within the Phnom P6nh area. 
Facsimile bureaux, public telex cabins, public card phones and a tv transmission 
studio are being made more suitable.
— Switching Facilities: Telephone calls into and out of Cambodia are operator 
assisted and mostly direct dialled. Two-way circuits between Cambodia and Moscow 
and Hanoi and Ho Chi Minh City terminate in a two-position manual board, while 
circuits between Cambodia and Sydney terminate in another similar board. 
International direct dialling (IDD) facilities are available to subscribers through an 
AXE-104 exchange commissioned in February 1991. There are 50 rotary PBXs still 
kept in operation with approximately 1,600 extensions, and an increasing number of 
electronic switchboards are being privately introduced.

The main urban network consists of recuperated outdated exchanges such as 
cross-bar and step-by-step types and a majority of manual magnet switchboards, with 
a total of 3,800 DHLs in Phnom P6nh and 1,690 DHLs working in the provinces. 
Calls between the capital and the provinces are also operator assisted or by press-to- 
talk single-sideband radio transceivers.
— Rural Network:. An insulated overhead wire network and HF radio facilities are 
provided to rural areas for telephony and Morse telegraphy.
— Transmission Facilities: International links are by satellite except for a small 
VHF troposcatter link between Phnom P6nh and Ho Chi Minh City, whidh fell down 
a few years ago.

International facilities comprise one Intersputnik earth station commissioned in 
May 1986 and one Intelsat 1F2 earth station commissioned in June 1990. Circuit 
quantities are as follows:

Phnom P6nh—Hanoi (one voice)
Phnom P6nh—Ho Chi Minh City (one voice + voice/data) 
Phnom P6nh—Moscow (two voice + one data/link) 
Phnom P6nh—Sydney (58 voice + two data/link)

Intersputnik
Intersputnik
Intersputnik
Intelsat-IDR
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The Intersputnik earth station is also able to receive and transmit tv broadcasts via 
the Intersputnik satellite system.
— Domestic Trunk Network: Phnom P6nli is linked to main towns by a VHP 
network; most of the equipment was sourced from the former USSR and East 
Germany. Furthermore, press-to-talk HP radio facilities are provided to most towns. 
The following VHP links exist:

Phnom P6nh — Prey Veng — Svay RiSng (GDR) four channels
Phnom P6nh —Kdmpdng Chhndng —Pursat —

Bdtddmbdng — Sidmr6ab (USSR) six channels
Phnom P6nh —Kdmpdng Cham—Kdmpdng Thum (USSR) six channels
Phnom P6nh—Takeo — KdmpOt — Kdmpdng SaOm (USSR) six channels

Operating conditions of these VHP links are unsatisfactory and limited by 
numerous negative factors.
— External Plant: In Phnom P6nh armoured underground cables were installed 
between 1956 and 1964, most of which were buried direct with ducts just provided 
for road crossings. The present conditions cause many problems during the rainy 
season. It is now very difficult to procure spare parts for the cables and jointing 
materials. Overhead cables are being expanded in the Phnom P6nh area, and they 
will be used in other urban areas to link subscribers to exchanges or manual 
switchboards.
— Maritime Services: The present radio coast station in KSmpdng Sa6m is unable 
to call ships direct, but cooperates with Ho Chi Minh City. Calls to and from ships 
can also be made through the Australian Inmarsat coast station within the Phnom 
P6nh subscriber area.
— Demand and Traffic: Current demand for telecommunications services is widely 
recognized as it could provide the ability to supply 10,000 lines to Phnom P6nh and 
another 10,000 throughout the country. International telephone traffic is remarkable 
with unceasing potential. It is certain that a pure deviation of traffic from 
Intersputnik to Intelsat, and from operator-assisted to international direct dialling, 
presents a high percentage. Australia is the only transmission point for Cambodia 
via the Intelsat system. Telephone transit traffic in 1991 was stated as below.

region calls to calls from

Africa 763 49
Americas 89,426 2,666
Asia 321,851 129,493
Europe 91,989 36,486
Middle East 1,344 9
Pacific 2,163 4,880

Cambodia through the Intersputnick system has Moscow and Ho Chi Minh City 
as its main transmission points. Telephone traffic flows only through an operator.
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In 1991 it was stated traffic had decreased both ways, with 4,050 outgoing and 7,317 
incoming calls. It is foreseen that international telephone traffic will increase in 
percentage, as the American commercial ban has been lifted and other services such 
as collect call, messenger and home country direct are being applied.
— Tariff Policy : The international collection rate for outgoing traffic is set at K = 
1.2, from which it can be seen that it is relatively high by international standards. 
However, the general accounting rate of eight Gold Francs is expected to be revised 
and lowered in 1993 to reply to any dictation by world trends. Trading results, in 
terms of US dollars, are distorted by the very rapid depreciation of the exchange rate 
of the riel, under which DPT of Cambodia had to operate during the fiscal years 
1988-1992:

1988 US$ 1 = 8 riel
1989 US$ 1 = 40 riel
1990 US$ 1 = 600 riel
1991 US$ 1 = 680 riel
1992 US$ 1 = 750 riel

However, it appears that DPT of Cambodia has been making a small operating 
profit, due chiefly to no capital expenditure and hence no depreciation charge, 
coupled with extremely low salary levels.

f^rodpectd and future Opportunitied

In terms of the network development plan, the existing outdated equipment is due to 
be replaced with modern and efficient telecommunications transmission and switching 
facilities; first are the existing cross-bar exchange and the external plant in the Phnom 
Pdnh area. Transmission and switching facilities for other leading towns are to be, 
as a matter of second priority, introduced systematically with efficient backup and 
reliable rural facilities. Maritime and river radio facilities, increasingly called upon 
for ease of national and international economic transport, are to be restored as swiftly 
as possible. The objective is to increase telephone penetration from the current 0.6 % 
of the population to a minimum network development programme of 0.7% 
penetration by the year 2000 and to 1.1 % by 2004.

Pending a normal "peacetime" situation, aid grants or concessional loan funding 
sources could be set aside, but fortunately potential overseas investors and suppliers 
are coming in with mutual interest in these prospects. The government strongly 
recommends starting an interim stage with a top priority of mobile telephones in the 
capital, invested in by foreign investors in the form of either a joint or contractual 
business cooperation venture. As at the interim stage, DPT of Cambodia has 
investigated a project for an emergency network system supported by a multiaccess 
rural radio system. Early in 1993, as part of the network development programme, 
under the contract with OTCI-Australia an international gateway exchange of 5,000 
DELs and a standard-A earth station will be commissioned upon approval.
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Introduction on CRN

Xiaofan Zhao 

September 22, 1992

1. Objectives

The Chinese Research Network (CRN), founded in 1987, aims at

* Providing electronic communication means, based on the PSDN (Public 
Switched Data Network) and any available networks, to the Chinese 
scientsts, engineers, professors and other researchers to facilitate 
them in exchanging information and coordinating cooperation with their 
partners in China and abroad.

* Supporting and coordinating the development and promotion of network 
applications among Chinese scientific and research communities.

* Organizing the cooperation among CRN members and their foreign partners.

2. Membership

Nine members of CRN have been interconnected at present, including 
research institutes, universities and academic organizations in Beijing, 
Shanghai, Chengdu, Shijiazhuang an Nanjing. More institutions will join 
CRN in the future.

3. Services

MBS (email), VT (PAD), FTAM and X. 11 have been installed at the member 
institutions on VAX/VMS, VAX/ULTRIX, SUN/UNIX and APOLLO/UNIX computer 
systems. CRN has established tens of direct MBS connections with the 
member countries of European Research Networks (RARE), including Germany, 
Norway, Switchland, France, Sweden, Italy, England, Nethelands, and could 
exchange e-mails with almost all the research networks, eg Internet, 
in the world via RARE gateways.

Chinese MBS (CM11S), based on D FN-HAN and enhanced by CRN, with Chenese 
characters and encryption capability, has been developed and installed 
at some CRN’s member institutions on VAX/VMS and SUN/UNIX systems.

The email service provided by CRN is CCITT X.400 (84) comformable.
The email exchange between CRN and other email systems, eg Internet,
BITNET, UUCP, is routed by RARE gateways. The direct connection between 
CRN and Internet is under negotiation and will be set up when the agreement 
is reached.

CRN is now developing the new OSI MBS (88), FTAM, VT, Directory, EDI and 
other network applications, which will be put into operation in the 
coming years.

The CRN’s WEP (Wei 1-know Entry Point) is located at and managed by NCI 
(North China Institute of Computing Technology), Beijing, which is the 
largest comprehensive computer research institute in China.

About 200 users at CRN member institutions are using X.400 email system 
to exchage emails with their partners in China and abroad.
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4. Functions
The CRN Board consists of the representatives from her membe organizations, 
which is responsible for

* Developing CRN’s working plans and administration rules
* Helping academic and research institutions to join CRN* Maintaining the services provided by CRN
* Helping CRN’s members to solve technical problems
* Organizing and coordinating the development projects
* Contacting and coopreating, on behalf of CRN, with the peers in China and abroad

5. Finance
According to the agreement between CRN and RARE, and among CRN members, 
at present, the cost of incoming messages to CRN members are paid by the 
calling partners and all the relay hosts during the messages are stored 
and forwarded, except the last transfer, which is paid by the recepient.
The outgoing messages from CRN members to any other hosts are paid by the 
original user’s institution for their first hop and then by all the relay 
hosts along their route to the destination hosts.
Due to the limited budget varied at defferent institutions, the 
administration and management policies are different. Any kind of 
financial support and cooperation, especially for the direct connection 
between CRN and Internet, would be appreciated.

6. Useful 1 Addresses
The CRN’s mapping rule between X.400.0/R address and RFC822 address is 

C=cn; ADMD= ; PRMD=crn <====> crn.cn
Help desk addresses are:

Beijing:
* CRN’s Help Desk* North China Institute of Computing Tech.
* China Academy of Electr. & Info. Tech.
* Computer System Engineering Institute
* Computer Software & Serives Corporation 

Shanghai:
* Fudan University* Shanghai JiaoTong University 

Shijiazhuang:
* Shijiazhuang Communication Lab 

Chengdu:
* Southwest Communication Institute 

Nanjing:
* Southeast University

helpdesklcrn.cn helpdeskSnci. cm. cn 
postmaster@cc. caeit. cm. cn 
postmaster@dep9. cse. cm. cn 
postmaster@lel. css. cm. cn
postmaster@cnl. fudan. cm. cn 
postmaster@ee.sjtu.crn.cn
postmaster@tcl.scl.crn.cn
postmasteritulip.sci.crn.cn
postmasterScs.seu.crn.cn
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2. —Technet(cB0f~6j'#$B

>Dear Mr Sakata,
>Dr Chen forwarded your mail to me. I am working in Technet Unit which is currently the only Internet Provider in Singapore.
DNetwork name
>0ur network address is solomon.technet.sg
2) 0perating organization 
>Technet Unit
We are part of National University of Singapore
3) Number of users
>0ur members are restricted to academic institutions and R&D organisations. 
All tertiary educations are connected to Internet, We have 150 government 
and private organisations on our network with dial-up accounts. We have 
18 leased lines members.
4) Status of use(e.g. traffic volume, etc.)
>It is difficult to give you the traffic volume. As we do not monitor 
this closely.
5) Protocols used on the network(e.g. TCP/IP, IPX, etc.)
>TCP/IP
6) Services offered on the network(e. g.- E-mail, data base, network news, ftp, 

telnet, etc.)
>Members have full Internet access. All services memtioned above are 
included.
7) Scale of the network

- Number of network nodes 
>We have 18 nodes

- Location of network nodes 
>In different parts of Singapore

- Bandwidth of backbone networks 
>64kbps
8) Status of international connectivities

- Connection type(e.g. leased line, PSDN, etc.)- Link speed
> We are connected via leased lines. We have a 128 link but will be 
upgrading to 512 in one month’s time.
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3. TANet/SEEDNET/STlCNETdHihSiM

Dear Mr. Sakata: March 18, 1994

In reply to your mail, I try to describe the status of the 
research related computer networks in Taiwan. There are three computer networks. They are TANET (Taiwan Academic Network), 
SEBDNET, and STICNET (Science and Technology Information Network) 
The brief profiles are attatched as follows.
I hope these information are useful to you, and would like to 
have a copy, at your convenience, of your report on this study after you finish it.
Regards.
Sincerely yoursly,
Mark C. K. Fan
Director, Technology Service Division 
Institute for Information Industry 
e-mail: ckfan@iiidns.iii.org.tw

A brief description of 
Research computer networks in Taiwan

1. TANET
Network name: JANET.
Operation organization: Ministry of Education.
Number of users: 106 institutions (universities, colleges, high 

schools).
Status of use: about 121 Gbytes/month.
Protocols: TCP/IP.
Services: e-mail, ftp, telnet, netnews, databases, gopher.
Scale of network:

Regional center:
(1) Taipei center — Ministry of Education
(2) TaoYuan center — National Central University
(3) Hsin-chu center -- National Chiao Tung University
(4) Taichung center — National Chung Hsing University
(5) Yun-Chia center — National Chung Cheng University
(6) Tainan center — National Cheng Rung University
(7) Kao-Ping center — National Sun Yat-Sen University

Bandwidth:
node NO, -> (1) (2) (3) (4) (5) (6) (7)

(1) Tl Tl 256k
(2) T1 Tl
(3) Tl Tl Tl Tl
(4) Tl 64k Tl(5) 256k 64k 9.6k
(6) Tl Tl 9,6k Tl(7)
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Status of international connectivity:
256k leased line to U. S. A.. (To be upgraded to 512k within 
months)

2. SEEDNETNetwork name: SEEDNET.
Operation organization: Institute for Information Industry (III) 
Number of users: about 1200 (institutions, companies)
Status of use: about 267M packets/month 
Protocols: TCP/IP
Services: e-mail, ftp, telnet, netnews, database, gopher.
Scale of network: 

regional centers:
(1) Taipei center
(2) Hsin-chu center
(3) Kao-Hsuong center

Bandwidth:
node No. -> a) (2) (3)
(1) 64k, X.25 64k, X.25
(2) 64k, X.25 X.25
(3) 64k, X.25 X.25Where X. 25 is 9.6k bps.

Status of international connectivity: currently none; is in
planning.

3. STICNET
Network name: STICNET.
operation organization: Science and Technology Information Cente

National Science Commission.
Number of users:

institution user: about 250. 
individual user: ?
(number of passwords issued: about 7000.)Status of use:
no. of connections / month : about 2900. 
no. of times of retrieval to databases / month : about 5000. 
no. of articles print-out services / month : about 45000. 

Protocols: VS system of Wang.
Services: databases of the followings:

A. licenced from foreign database providers,(1) AB1/IINFORM(2) BIOSIS PREVIEWS(3) COMPENDEX(4) ERIC(5) DISSERTATION ABSTRACTS(6) INSPECT
(7) MICRO-COMPUTER(8) NTIS(9) SPORTB. local developed databases.
there are 24 local developed databases.

Scale of network:
One node in Taipei.
user connection by leased lines, dial-up lines, or through 
TANET.

Status of International connectivity: currently none.
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