
u*q pt},i U t+rl'.il Jirl23, J,jl21lic .,rt'a;5 I q5+n o l,ldtr

ai$i L.61 .r.osl ,iSr gtiil uti.s
OprJ. e+r.r.Uail. t .L ,:rlaa,.dr

l,a)li
q Jl;tr .j,l; .1,)t .n .,r ,'J.r Ol* l., 

"F! rtl:; Or-Lfl 6lfrl l.s,lrJli. 5,-l ,r
.S- ..a;.; .gb;l; ...4.i \ o"r,; .. r*t r. gF l, s-l,-:tl .,LL-.rl .S! 1 .12

r.:rse e,.:. .r5.r- 1r5;l tr;! 6rt rf t, .,.ar.- r;lt ,t13q .sl, oLprl d, '.

4.;9: l, 5lorl1llL 6rrlJi -,tiil J,-y.! t .rf eF L .- ,.,> l} aIJ ,l3L .Kil

f+Jri.

aa.f.a.

.itr.l $'-,- 6h vL::+l .J*8.,." t j'r sjrl j* q;e.JJi;t ptE;;e-Le;l

6,tu ,, .r.a>9r 9 ;rrs c.-r1.r. JLcl r., 6l;o. jLul 
6,1 rL>;l .;-l 615r; 6.u,:.

..l.5, Jri ,i,:f t;* :s er;.Oli;,i- {, ;{t c",iJ t ;-:.. .rLrt dbl . Jx t JL
69...L;l ..rrf .rEl .rlk>l orti:-l '9- 5 c,tnt, - .l jl c;r.fy': ofYL 9 ..g.:La:il .j;92 +
jlul e;Lsli? il ;lg.r.6lfrl ,rl +l>;l d.-.1119-l lJ.aiL rl'.,l ;,F! rtl;t;

,sttirj r brlilly..u-ju ,,r.lrlt jlJl 6rrj.OLi*" jU e 19, olo'.;- 1, O$-
,.U -,. y'fa. c=iof e,rf.ffl,, stlrU:. .IJ oiy! I 1.f c,l;og,- 9 brlil..i- .*Lt
;l dt;- .l .9y'J'^3 $rr r ,rrlrln ,s,Ldrl 6L.ti + ;$ .f,_Ys ..ga'a ,tq r.: .sr1

,aJ.,. eF- L t d+ !,-l

uilspo pl,rr4l rS"ir ar;$.!-Yl
g.t.2.;* a.r geB q5to,,rlf.9lr, loorls Jliil .5bd.- Jl+llef'llY. o.:.f,_l9l;l



'r aA

;,t"$ .iLl )r c{E) rlr!,-l &ir. 6 't 14. aor Jilrl jl , .[Abramson] Jj sLe, OL.
..--l.J-i CF o.B r9L r.e;tc)lLl.;lc, sl.Li +, .:L+;.llrl 5.pV,9!a +;lsE-
.t.Clrl"- ,-:Lr; or:5 \iJF. .stgL;L.Sl.rr \s,.La:-;l Ay'r dl.6aI-: sl+21 al-.
o,F; o:n o$ J.rtr..--la$o. aI. .rl9^o ;9ro" ;llt o;"-.I- jl t#I jlJ F+>

O,-l arbl r! (s-r.at q 9 ,rJ9c q) ,La:r;l O$ {:J.: , .,;lrtn ;Lr; e!!l .9!s e,

.r,_,r-- sl- rlO-l eL>;l .c-l 1rl- Oir) k/-Jitttr-,.t 6,lr.r l_, .g.r,-r> ct-rl .oLr;

6al ;:* 6lp .;t,1li. oLs o.r:SJr...6lgL;L r,sl; vba;l.,.r.5s!l q Oli.,.
.tg.;i ;J u1;-o , oL.r.:; iyt{ c.+iJ Jnt-3 r+y'L. CrUj 6sr9i .- .sr, .9lrr lgL;L

9;r,-.r-7 oLu-i iilars 5 ril.,l 615,1 ,-[.l- Olr- +.-1ti-, r,a= 1l o.rl;' .l

o$ ct1 .|.ly ar9*., ;=L ra.L1"lI.l .Sl,,l .r-t- .Sb.Sjy'c53 ..'b.,-l o.plt 9 .jel;s.
.cf orEl

;t$ oi,+ o Jli.,. t,*l 6.r^! elal> ,fr,lr';l sy1a,- oL., + {t .jt-l;l li.l,.r
6la ;q a--9 ,J;L .,|.s-Ll; c-.;9 ;l .r-U oU3 ,rl rL.?;l .rrf orLil; -. 

y'l". ;l.qe
a-1 !91r- srlT rr .,Jr.rr-.s,;l.rrg !;rl .r,-t o.rdJr.a. .+t1,.rr r5.r:L;lj! I oU:r+-

.rr:.r-, o.;Y! , ..,;p I JU;lg.ul ,+ 
'.lL.o 

,.r pr:- ;c5; o.i5.oLJ, .rLl

;l s95.6Qr153-s al ;es.-, iojl, oLl> q;U JJ) q rl;qn- ;.r: pli o.1 ;l
.r;,i.," o.roL:.. 19r.1 .o.li ot2 srl9. u& ,irl, {Chryl or,; pb .r-,-l.r-,re t$l dLl .l1p

! s979. o1142" 5 oblS.l..,.5.c db.l5"^: 1l ,+ l;.r r.: s125..,r-Ld,tl dt .SrJ .t

,.jti ! .f r. " . JL Jr"b tt Jr, O.l Jr-s. .,+u+ { I ,[i3] .r.-o.r.,. ,al,i;l c9.- n

;,. bdlj 0"r Jal+)l ,.s.,Ir, C-r,.rlLl ,.rta,jl O:ir i,.1 jl .c+Er rl+,-l u..j O.r:
l5l.r- a,.lrl cy.r.cl9z.i \r*.$ t ?3 JE .,,Ldtl .glDr(.-: I.r.nc.gtr.rfr 1;2a

;-l ;S-. .;lf.r5J ,a. ,;2 Ft )l 6 ,=S orL:l ;al.r- ar .4L ta4l ,-r [Rutkowski]

t1f 6 a;- 4-l & .riL ail.r; Jp, .,;lrlr- .fLr; s&& Jltri AtLl i,:t drti;
s r+- ,|l* ,s-+ F;l Ll ..r"i,L ..'.b -U*l ,.r .5;:.r .5.r!i .or5Jr.. c-l Ot--
ogli; .;9..o r$ J"-i .$ Jl..- olryLl +.' -l Eb, .e(; 7 #5 JUtl rf .,s+tS

.gbl5.-! 9 .r"9-- .5ba5; .51;il c.rl5- 61r-:,- r- 6y5l ..r3L or:; J,..b .,-Ll
t$t+ ,.Stl ,r-l-u;l 6toaS-l o ;! o.r5 ra;- af | .5cr19,. 9 

'.,-;lsr, 
.s. .s-Ld,tl

:n:!J,,. e.;i .:dl



ral

:6r_Elrd.rn-

,:atf a, ;l;.rr .|,-Yo 3r-l d-> 1l .srls o,r,":.. e9. ,1,!c J3! p---.- Osf .j.,&
.- .;.(, .:-J JJ'.1t ,9!,12 6rlil *l\ 9 pels .51r, p;Y J-l € Ol* . .';u-r d;b&-ri
.sr.,.t-.; ;++ ,r,l-1rl.it-: .St + .,LU l.o;l; oL.r> Cll r.....; 

"sf "a:.-.J3!.rLrt
6fnSJ ; .l$l;L .9b.:- 1 

1l .S ,c ,s l) Alb)$tl?r; t,il;.q; q ;U ,J.lf ,.r*l rr.+.
L.- .lt; , ol'yll JLii.il , Jiil rsh F.rS,- u olt5.l 9 oljit+-- O-.1 J1..1 61,

, .,l;.{+J- G-.-- a9e-;r'-1z6 rt ,r,ai Jli(,;.Jrb [Electronic Fund Transfer]

.."alc-$.{ L qjl jte .r l r,5 L" n ;l;,19;,r. lr- rS;9 br..5.;l.5q rr ol;ls"l

;,-l a, ..r[,r. u-r6, rrj.,. !r.ri. li.r.i { F-.rS1 jl .jh" .]r9- ,s 14.i1 sr,.r59 .',lrl5

,_!,L.SJ,6 6ler9.a...s;L.r. 65.. L ,F! t"o...=- O._f o;K. d6lrc9.-a. .,.",;

:,5y-QJ;:J
a;9!rs .,:.:,L rl,>rv;r. .5s19 $5; car,-.r. .;l qt fs.ll.5;i ,r-qU.IJi; c9.a.

9 6ti-il ..e9- rc9.-*.;,-l o.uar.$3; 5tor>19 r, .-.1.r1.r,. I J;5JLcl ;,.* .,il.:
,F .rl jl {5 F+trr. .rJb iu",. l;al ,.r ..:r,.r.;- ;l ! ;i ;!159.r9-.5" ,j'i {,-j+

.grL-r c"-.,,-.r. .c,_r9,o ,r ,r lr5 c9i.r-, o.sl: ;l,;E c*;. 66.r..os rill 61r ;9li;
2-l;. ,.'-rrsrf.i !j 6lrLl jl.ul t d r5.i'.r. JLrl- d-.i' o."-- c9.a- ;l d*5 ,1

5 r1rz.-.gl1:-i.$L .ilr..,tl+i J-Jr q olfrr 5 p-:f.," gr-; +.+-a.;-l
p.r- .r;,. o.r ;.1 g*l .$lj (dLJlraL dr 1 . (- .rr !'il.ai ; i ,Jln) dj ;t *-;;.
..riL r9s.:.-.r,-!.il r.u;9 gp 6cr19.6,-lr.r .cy .r.olF ..ljt Jijt, c.-r1.u JLcl

"t-t- "l;Jt $i ;t 4 * .rr-*JrS;| .*L. ,sLooq.5 .s$lt {, ! (&-lt r) Jli.'.
.rf

Os_rJ-, EJs

[Grade of .r-,9r- o. rJ J.-,i ..,LUrl .S.-: .5,_ s>l.rl, f ll;rl ,.r pL. ,f.l9c ;l ,rl,
e;*iJl; t l, s9 oLr; &: ;,-ldcf .ra;.:-. qtr .1,.t ,.9a". q ,- .l ;i Servicel

l-1 +--l;-.[Li!9-l .,.r.c 6L.5i ,r.-r'- a?f l5cll .r,-t;l'.,r-.1 -y-a?tr
asr; 51 a--;.o .s.r-, 6l.r{5i !,+rrJ o., ;sr1 Yl, lr,-; -c--j tJ-L:-;l 6l,od, '.

,!L! rl.: - J ;l l1i.n .rfoFl 6al ..ro.r,r.,,l,-$l r5ldE>y. Jfti )hi. c ! lr; rL-+



t1.

n>..1r.r!|.;,il ,r-l & )rt .i)1,:. jt+ 1.ra,pc e, ,.r ,5.rlr ..rJJ.r^". .f!c-+ Jt 16

.c;L-.ulf ,r.rlrl !.gloc;f ,ril;JU .'.r,5.u19 .gcl2; ,5b. 'lj^ ,-l-:,u. .r--5r,-

,s rJl ..- .l;lr,li- .jl+Ljl- Ja-,prt; . -.grl{Jl;;.iJ, Fir,,t' - 
i,,1_t

{t owsl sp,r" d"L.'l Jj:? .,-L:il lf, '. ., jtij .$U -Jt iaiJ r2l rf .5rrl1.

.9;LosQ 9rl'qlglr.;
a,:.:Lri;r_l .JLl .jlrEr. 6l$L;L or-c cJLr.,',_.,.$ ef.fB 9 rb r.,l5r 1l

6.t 19. , r. .r 'tiLo. .srl,r. rlf o L-1, ,1lrc ; l, s1; oUlLl i1..,.5 ;-l ;.rr. 1.9.c

,.: $l;!,Ii;.r"B 3ltriJJ,.. 6ly o$ osls ra^;.:; c,blt lr5&-l u+, c"-l JS-.
c-l ;,S.. g3t .;t f orlr 1 ..ryr r:.if .;tfq Jlt ;l ,rrlgirll Or* k r r,*r .rtz

{ .1r ,lr7l 9 .5;-rr.Ura 9 dirdtrE ..,- ptln ,c l, ;-y'51 g,-r,1! - c-l ,r'il1 .6lL.l ,11 9-

.r!ti.,l rfi ' "5;L..:la 5 .lr7l 6L; 6 - 'lor9,o ,ral ,r .J.iif .-:-:lJ .,rlrti. OLjL
,-[n- 9 [re.U,- r-r 6rLil ..ie .->y \s.i J}:, jyrl, n l , .f3,'. ,rry* \f!
)J .5lriS .bf ,* -J" q €-l JS- rSL.J9.1,r. cr.31.t2Jl .9tr.52LrfqLr,- gsL

..r;L or,-ti.,1 ,rlfq l, OI iyl .sl+'o

af, '- rr..rf
a*,i .>c)) + tu5i.-i ;,,1 6uro. Otc; \5:;lr,,Slrr .r-Llil eIo.: ,s r99r r,.r;:o-

,lri .r9 gEll;; L ttS! .st1-lU .rl; 1.;Y 3L; ,r be5i--: 6,-l r-,e; p.ra ..r-,L_,r.

$lis. , ,:-l..(iq ,Erl, LL, .5i;! ,r-t..:il {g .- .i 
.5111 6Y oElf-l .rL: ,ul5;

i{i ,A1- +t .Orljlri or5.a .r.: ;ll -r9.5 olrr rS, '. rr-,9; 9 .r,L- u.-r,- 6l gL; ,.r

.+U peli r.e JL.r' r.,-;r ! r$ .JL .:1r tl€.i c-lOL, {t.r:

.:rtrYlrl gii.l Jii,
p* 9,aS-) ,99, S o$ &.' nlryLl i"..;,.1 li;.tJ;:-. .r,tEL;L d-7.;l l$lt
cr9..o .;-l ;t=> {fL .rjy l{J.i t+i 6t ntryl,l J"lrJ riii frt>|, !r-;-J Jtt l

J3L J;5 rr (J,La-l j1t 9 n5.51.<, 16r),.rlryl"l .-. lJa; 6lr\ €1..5
.;i/J, Jlf(J,.j J-:U



'r1l

6[t_LJr., ('ta&_ra

.g\-..a Sbal or9,. .rs $ly.r ltl;! .S1e olli,,l ,lS, 1 rhl4;lqLr- 6bq;r
q rflgL;L.5r-Y! 6be.1;r .or9.-.11 ,i .,.: .r,1,- ,:1tf..51;[ 19 J.-,; i q J"yr

(.LE e.,r, ,J d> .r,i!.rg; 
"l$ !fr. 

c,> $lis. r.i .Dlf J.-.2; .5;L x,ir9- 9
,;9 .c9"i jr.a. c-l Jl;! ,l; c,7 6 .9r!r .gk+!Li _,r s$,r. 6t . ;,-l .;,,1 6,:9., a7;

.rej.pr q 'E le ritf;!t4 ri4.S-

6rt" .5t d.r_ja

,c t-rr,,-i 6$L1[- .L-,rj jlrl,. c,L.b 6lr.il5a 6l i JLcl ;,rl rr 4S;
.rl,-s .r-9r- ,r ..-rf- ,..r1 Jr- 11*-sr 4 jl .., rr i;l d u:.r. jt.3j.Jk?
'F ,.*lr- St .,,rlr .+;..ir r"lr, .c +, ol5 d b ., 19- lyl .c-l .irli. 9 ,.tc ,glor,-.r,

,";l.rr dlrt - oL,.ui or--c oo,5J.,.a. .5tiL;L re,-[.e,; .> 1l ..r-r, c-l OS-
,l3L- r..,-l ,s;lLi, oh-,-l g rta*;l 6Ji.i *In.gst:,r crY;.*r- sl2r1l .-.27 9.s9;,r.

6bl.-rr sl5;,r. .*! .Sl* J,.Sl .*!L ,r r5,r-1,-:;l d; .1,- .,:-lo.r.i .g.rLo:il

.rrrl ,.rti,F! p--o-,.iof o;.itL il.ul r, J,,,,st l L r;V o."-; ,.u u-olS ! 6;l+

ua.air. ilJl6rr.j
u,.--. a.i e.c-l sl,L;rl ,glod.-3 rt71l 'srlt,sE l+3q JLJ r5&-,'.i.tr

6-;> ;l .5.rlrr,"r{i 9 6rl.4I; .61LorL ,6>l)t" 6112 ;rl o.-ic- jL;l 6,ti ,*V
jl;- orsLrL- ,*- ;.-C ..L:t ail$ Jp, d-l OS^. ,rtJlJ F:.-:- ,.r .gla5--i

.c-l .,r.1 ,l-. t ,ll.; .:r9" ;lAL; r5--l .5r..ot, , ."5;lu;1.! .y; Cl_l

,btrs.js:
+! .'bt rrt 6b;l; l.r:l ..rr:t,F! r"llr.5l, ,,;lrl-.,.r-1.=l a$,r>l.rb r.r

..rE62t pl+lOl.t ..r,-i;-.t s9.i t*,b qt 6;lc)lLln::o;l o..-r.i 9.sri .jLL-
t9q9- ,joJfls;.gbrL>L q qi! d.+.r.r,.r.i orti:..| ,S-c ,5br9.5 qr2"- J

e ..r,-;.,l rai.:.- Jt' hl" +q.Fq.-ttl, .i- rl+l ,sl, {t jl'yLl o;lsl.1q-tre;l

.[p:.e.c*". pta;lr.- 1p.rr e5.,iln!,5|f Ob*. I kS! .-.; cl.r; + r.7t !..r*

.stiilt af c-l,riLi.6lg1, o.i*l; a,.ltL. ;b.;l .g.r- rbr...r,_1.r. c-.r, c,lc)lJ"l

., - 15&i qi {53 ;,-l t uot.-:; at ..>9:..s. 7f .rK.l gllJtl oLr, ljLl .l+ir) 6l jl



rll

doJLi:-"lo;eLi:" 6ls!9)rl J.i.il cllJtd.ne,-Lfl "rii 6jL.s1.1 Jet rc lg:;L

.rtqj9.r {-:& L? Ir JSJI r;L jr.t"r1 ! srle. 5, I a-",o ;l; sl;.r,-L rI;; sre. n5i-.5 e

n-2;-Lc ! 5 c93(5r o.rl;- .l t+i;l ;,li:. ;l;l; .9b4t+; rr 6(JiL;(9t{,-)riir.a

lrlorl- . )tJL-, Ji-i- 5f1- oU3--11 l-, .gbrlpt- .rLL-.,l e$i..r97; c,l, =r-

.,1 {f JS.i] .r5,r. .,rre-lr2 ! .F! rU;; Or-L9l .rairr 6b;tj 5{r Jt il Jj .rlirt
L *-1Li. rs .grfjlqt"r O":U *-l q + 9, ;l;o" 6lorl1,l,V 6rrl6i -ldjl Ji-yJ d.-
.6rb;o.,q"; , ....., oLj ;.r9 .895.;l; rr9..rl,l;11 .5Lr+-'b q a+t ! -$r isl1,ir.)

.rrf.ru,l .rLl;rl 
"5b,-l$9r1 

q; ,.r ,L.q 6bc _Jti 9 +I-.: ; lr,-.r.. oo.,:Jc,Ulil

..us,rr ;Lr r;[6.r. 2t ;.>l ,o bo![ ;l .S- ,r dl, ,rill;- oUK.l [o 
"1l.i,]

6)iJ{+., 9 !r.!.r.a
4J-,-)- 4-. F.rr9- a.i-;6l"Ji--r jL-"| , (J-J;{-..r-lrb.skJf el+l tt

".l:.-^; r15.9t$L .cti- ., r'. r) d,jL-g . - : ^;l ,:* g15l .;-l o.r.-, 6;Losl1

-qf .514;rt o5--; r9.-9. .gla.5.r;-;lf il .i-l or:-"l 6 rl,:yor4, abr. n d-; 9 .:-l
<L; a- .5r5-r ;l* r19. 

"5to; -Jti .Orri; t 3,rit>;.9\:.JLi pb.;t lr 9 s9:.r. .sk-l
.;-l ..r-: osgil



!-

M
IX

E
D

scl,e;;l6h ltui r4lt*i)

q

1980
1985

1990
2000

I 
P

 R
IV

A
T

E

tr M
I)G

D

I P
U

B
LIC



l1r

Dz

trt
{
o!
x

z
m-l

=oI
x

I

( r )J<r E



r10

b
rh
Itr
U
Ic
tr

Hn
E
o
T
tx

!-t
-
-.{
tlr

-i
o

I
I
q

8-
i9

a

o
.,1

c-t

Ic
tr

l=

1 r ;,J(:

il



111

E. F E
I

I
U,
>.

=rn

=
o
Tx

I

>
I
=q
€o
Tx

>-\r>.
Y

Y I
,

#-

(r)JF:j

I

('



o
s
o
o

o

o

I
o

T
z

r
\

h
L.6
Gt
F
$q

?
6

a
-J
z0oon
Cz
-{

a
-.t
o
o
=
oz
=ooc

o

o

c
-1cn
m

zIoz

3

3

a
-{
oc
Io
o
on
Cz
=

9

o

!

o

< o I J("

W,

)

F-
-H|m

H ----f-ry\



P.l'
l. Abramson, N., (190): The ALOHA System - Another Alteroative for Computer

Communic.tions', AFIPS Conf. Proc., Vol.37, I90.

2. Choy, J.H., (1992): "Computer Communications: History and Lessons", The

Intern tional Networking Conference, Kobe, Japan, t5-18 June 1992

3. Rutkowski, 4.M., ( 1992): 'The Charging International Regulatory Regime', The

International Networking Conference, S€ision P2, Kobe, Japan, 15-18 June 1992.

4. Lows, M., (1992): "Bank Turning to Sun', Communications Week lntomational, No.

85,8 June 1992, pp 14.

I


