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ABSTRACT

The functions of telecommunication network can be divided into two broad classifications : delivery segment function and
service segment function. The delivery segment function can be layered into a number of Layer Network(LN)s with a
client-server relationship between adjacent layers. The Layer Network concept can be extended, and provide an ability to
integrate dissimilar networks. We propose the routing scheme that guarantee the user's QoS in layered network. There are
Layer Manager(LLM)s that hold the information of layer network and select the route. In this paper, the proposed routing scheme
is presented and demonstrated to be better than that of hop-by-hop routing.
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(Algorithm 1) QoSE RAsE= A= 44 g3

HE

Main QoS ( Q, S, D) /* Qi : total QoS, S source, D:

destination*/

{

(stepl) decompose @ into user-related, self &
network-related QoS;

(step2) if (user related QoS is satisfied) /* negotiation
between users */

(step3) return(QoS(Q, S, D)) /* Q self &
network-related QoS */

(stepd) else

retum(Not satisfied);
}

Step 12 HF A8 QoSE REsE HA oo
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Algorithm 2
QoS(Q, s, d)
{
(stepl) decompose Q into self-related QoS and
network-related QoS; Q= Qoelp + Quer */
(step2) while (selecting new route is possible) {
(stepd) select new route;
(stepd) while (new decomposition is possible
with selected route) {
(stepd) decompose  Que into @, q;
/* Qlayer network QoS, g;: link QoS */
(stepb) A= Zg + ZQoS(Q; s, d);
(step?) if (A satisfied Quet)
(stepB) return A;
}
}
(step9) return (Not satisfied);

}
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Algorithm 3

QoS(Q, pre-hop, d, p, Qp)
{ /% d: destination */
/* p- path, Qp: QoS in path p */
if (current_hop is source)
initialize Qp:
while (selecting new hop is possible) {
select new hop,
/* new hop & p */
A = Qp + Qlink;
/* link : here to new hop */
if (A satisfied Q) {

add link to p;
if (there is d in p) {
if (pre-hop is null)
/% current hop is source */
return (path is found) to user;
else
return (path is found) to pre-
hop:
}
else {
if(QoS(Q, current_hop, d, p, A) ==
path is found) {
if (pre-hop is null)
return (path is found) to
user;
else
return (path is found) to
pre~hop;
} /> if #/
) /* else */
b/
} /* while */
if (pre-hop is nuil)
return(Not Satisfied) to user;
else
return (Not Satisfied) to pre-hop;

52 & g9 sim

T #AE o] 8F AA dF A Wg £33y
AE A B ZEAHA Holr o|HF WAy
BEE Z2AE W o)&ste AR ¢ A Yt
T #HYAE ol&¥ HA A2 A FHIME B9
7 gad dE ARE £se dAA PRE Ada
o]& HEoz g ZATT ol u &Y A
2 AR AN E 4 dolA AA BE glel NgF
A AEE vEOR AZE AP
T HAL FRte A9 FelME zpolr}t A
T AA dE ARE A3 HHe HzEg 2
AA 44 4R BAe B, AHgRe 87 A1
HEAE EZ2E AZY F gl A vE
27 HAAE EHT g FHsA ged 2
U AAd dg Aot Qe A 92 4 gy
A%, olE @ wdg uE & 7] gEd, A9

o lo gz wo fr

9
drstdM od JAE 2n, O oM Pag

e & e AE R 490z olf By A2 ¥

g A= ez AYHA Ha, ARxez B2
He 59 Fole & 444 o g2 Ao 28

He, A E o ol ARt

T AAA n@ste cARe FE elmatE, dA

[

7]



A2 AA Wl E A2d X8E x29 Fo o
2 AR 7 ek au, £3% 23 B4
Ae Be EdE 3% = gdidd. 48 89,
7Hg Ade] 2R, 2o THE =E9 Fo o
g AR F7 ARAAT, 23F L FE, HE
Adoz A OA A2E Fe AAHo EASA
Hog fAxe & 23T 4 Ut

=g 2% AR Mz X 43 A 4
He o FER7E 4 wEoA dF HAAE A
Ui, 4 xsoA SAHoz AYGESR &, B
d o] 7EAT, &3 44 43 BN
oo Hel G AHE b do] AAFHEZ by
M2 FYsojel vt mekM F A AAdx H
A A2 44 B340l A drh

53 MEo|M &3

% dhao vl E Y& & AA7(call generator)$h
AR Z2ad, ada #3448 F4E At
E e A4 42 dA oA ok e,
agn A% deale & AHE 7)%E FHIAC

3 AA7IY Age Agd "ay TE AN WY
(exponential random) ¥4 ZFAUF 710" F B4
A7e FHolth EF I AA7IZE ToA ERE AA
TE AANIES 9ok olF HiHH WY FFE o
£33 23z ¢ 2UAE Hddsty, £ A4 @
QoS FEE HAAZY A48 a3 A4 49 A
S, ol®A MRAY 38 2¢A 2YVE HD A
A A2 44 B9 3¢ A2s ZHE AT o9
A A Btk F WA vaE HH FUY 2HR
Y% 3 AAA dEsAd

54 Algdjo|M Hot

5.4.1 @4 FelA ¢ v

WA YT F pAAdAN B ¢HE 58 AA
AAAN F gAoMe 3 4F &L vusy, T &
FA A ARAIAM AFTEe] HE ¥ EFA
o}, Al gy oo A o] &8 ¥ FHL (29 6)5% 2k

o7le Ag dY #5E olf, Hd I Y %
A (average call generation interval)® 1022 FojA
TE HAYEE 3, oW aTHE dygFH A
AL zHzh 300, 30.028 AFE Fu, C gojre

AEY PZ0IM QSE 2ste 8= 88 &t 2637

H AZse AY F4E o8 ARG =3 A
4+ AY 5§ ol83el ApAY HE B A A
(average call holding time)& 7}#A719A Zze @
F3ad. £4 A3 294 SRCE AN ¢Ed o
% ARE /A3 4 e dASE BHE 9vjsin,
LMe A2% R4 B¢ ¥4 42 4% P
Jujgt}, £ HOPE ¢33 92 44 ¥48 9n)
3, LNO% LN12 Z AE%E, achts HT & &

A AZg T

(38 6) MEY 7Y

F o BE 5o HE {A ARlo] Foldd wat
Fgol #ash oA /& HFdE 3 A
A& HAFHn oA, AY FFHo2 Ad zvt B2
A7) gEolck HF 3 {A Agte] 100 °lstolA
el Ml A9 gle AL I AANE ST RA
omg AA 1049 74 xEdA YAEE T PJF
& 010 Ha wtA 100 olelMEs AdHE 2o
HAHE 39 47 JFHoz gonz 714 A9
Wl g7 w&olth 2y HE & fFA AlTtel
100& deolNE 7k8 Ade] Zart 4714 =z, %
gH BE2AEE 3E 78 80 ¥ BuAe §
g AA 9472 434 $e o AFEAA w2589 Ad
of g AEE N1 HH H2g HAY, 42 A
A dAAE B P22 A$d PRE bvigoes
& thhop)g AASE €3 92 AF ¥R
o ZgHo|th. HAZ HYYAA 7HE Aol Fa
37 A dAldAE & 4FEol A Yo olg@
T AFEE AR M4A ¥4 dedxE ¥ T4, 44
£ 59 Add g 27 Fol g gadg



2638 SRFEXMCIEZ =2X H7H HI8Z(20008)

Sl oM £ Yaloj u|m 2z

—-—SRC (a.chl =10.0)
~f—HOP (a.c.h.t. = 10.0)
enfy—SRC (a.c.hit. = 20,0)
e HOP (a.c.h.t. = 20.0)
—3¥—SRC (a.c.ht. = 50.0)
~@—HOP {a.c.ht. = 50.0)
—4—SRC (a.c.h.t. = 100.0)
——m— HOP (a.c.h.t. = 100.0)
01234567829 g ~—am— SRC {a.c.h.1. = 200.0)

FAE L E | —0—HOP {a.c.h.t. = 200.0}

(T8 7) CHLZOM & %ol vlm @

5.4.2 AFBlX 9 v

€ =20 AAZ 22 uzt s @4 g3
ol EAEte AolA AHEA a78HE QoS
g wEdte d2E AFshe Bdelh olE 98 (2
8% e d4¥ #3& wE £44 47 43
BAG B dYAE B AA 92 4 WA e %
Hgstod, & ¥ &L FAsA

(b) HNE StIZE S8t MY
(33 8) AISY &AM AT 74

AAE 7] SYHA Po| M2 A¥st AL A o
A e dFE AFE + A 48 W, F4Y
AME ez 3 44 277 A& 5 glon,
B2 fFHARME Fagoze] 3 44 a7 ¢
2 F Ak £33 dF 44 BYdqME Nz ga
T Z xE7F 79 glo] o FHosts Waosm
£ 7 e, 3 A ol gitE A= 7
#HA7E 249 A9 o YE k=Y Pz o)
o0 A2E 938, F dYgd EF &3 wsoly
23 HE 71Fe] FYdun B 4 drk =%, B
HAME st %e Q4L ol gste AS9 a8 9
T A5E u¥ol 4Feg vyt

Yz & 44 247 1,
Yz 5 %l AlZk 100 2|
Y g3

1

—&—1NO (c.h.t=1.0)

08§ —&—  INO{to0 ~4)
o 0p { —&— N0 (o5 ~9)
= ~¥—LN1 {c.h.t=1.0)

g 04 —M—HOP (c.h.t = 1.0)

02 —0— (0~4)

—— (6 ~9)
0 .
0 3 6 9 11 14 17
S AMERE

(28 9) ASUMe] 3 HZg b|m(1)

P# T FA AL 10092 F A= (29
99 Asl ol F Aol 3 HFE Aols} A
UeA g3 ok 283 F AZd) &8 wxg
Al €48 A2 A3 P HEgol o &
A vgteh olg @ xEolMe] Fgo] BA UL o
e BYE A% £9 x=2 1= EYYe ¥ET
0] T35} 4 Ao},

BiF 5 A AL 10008 & AS Ao B
Z @4ol Uehdr] s Hu gy T 3y B
T 43 g0 ojXA Hid, &4 dd 4 4y
o 3 B2l B3 Frluth AAZ (29 109
AN BE ARl &3 =SB HFE I
o7t FEAA uUehdt oL A Ao
A% 08T} AFlel AHer o Eislm, weps
A A2 4% PN P2 dd ANE 84
7 2A FostA HA S, 2 @3 AA NuAs
AFSR e 571 BhsE ALY %o zA Z7}
7] wjEolu}.



Ho & 442410,
Ha & ®x Az 1000004 2|

CLEE-ES
09
08 —O—LNO {c.h.t=100.0)
07 ~f—  LNO (to 0 ~ 4)
08 —&— INO(to5~09)
o5
=2 —— N1 (c.ht=100.0)
04
2 03 —¥—HOP (c.h.t = 100.0)
02 —O— (0~ 4)
01 o (5~9)
0
0 3 6 911 14 17
SAT E

(38 10) AELMe| & YZF Hlm(2)

54.3 U H2E Ze ASPolANe HE

(2" 103 2 % T4z AYFL WHEL A
&AM 3 AAHE 3 A QL vmEgnh o
7149 AFEE AUAHA Adem HUAE o4

@) Ney uy

() 1309
156,308 bey 2 ¥y By

(38 1) tE Z2E8 Z= A8 74

ABY FTEOIM QSE 2Asie H=2 MF 2ot 2639

QA wER ge g Azdel ¥o. (1Y
WAAE A2F 0o &8 %29 47} AZF 1o
&3 =29 £ 27} Huz 5 44 ¥ge A2
B 1904 242 e 2 Rast BUAEE sYov,
£ 42 44 $ANE 249 3 4418 Fa
7 RA717 DA Ad A wAe 5 ANAAY B
AHES s,

5 MEZ8H|I
12
—o0—HOP acht.
1 =100
08 —&—|Macht.=
e 100
206
2 —#&—HOP acht.
04 =1000
02 —»—Macht.=
o 1000

(38 12) & 4&& vl

| F4 Alzbe] 1002 A4 44 47 43
o] o #& AFJE Role 479 =7 Y&,
2 € xZ7 R A &z, weEs o
< ATEE ZE 2 A £8 =87+ 4
B EolM Yehd delth BdE & FX A
AL Ao BE wrod A4 A4F 4R

¥ AN XH AIZte|n
250000
~o—HOP
acht. =
100
~8—LMacht
=100

200000

x|

21 150000

Al

—&— HOP
acht.=
1000

——IMacht.
=1000

50000

(38 13) & 43 XA vj@

A A2 A Lol s dAHA BHAN B2
€ 2Astn dd 44 AAE FA Ruln B
2 AYst 7testez & 44 Aol RE =EdN
A9l dRsA Ye AFY oM 3 HY A
of AiHoE w& AL 0¥ dF 4 e T



2640 SIRFENEISD =EX MT7TH F8F(20008)

AZAA olFoA)7] wjot}. ofe] s &34 A
2 4% WYX e & =29 FZ 23 wg g
=E7 BASEE Ad HAA Ade] £ o
oAk stv], E® AZ HA Ade} & Yo st
7haHoly Aan £33 942 A YA 7 &
2 Alzke] AR wet 38 & 44 Ndo] Fa
& Re g Aol EolA HEY F Y& A=s)
A Ha, wEA AEA wE dAibe] Yol iy
o} Yehd Zfolr}

*

i B

B =EdAE dgute] FeElojdE-NY #AE 7
ARA ZEHE ASG FRAM QuSE HAss 3
2 4% dudFe AU ol 8 & Az
< A% FHA7 EASEAN QoSE By 9
HY JHE FX8, 44 44 844 olg HFuE
oz dAZA& 4 AY ARsE B48 "y
o AAZ olHd WAL HEsy] dANE P4
FgHo2 #Y ARE ToE Wty oY A=y
#ztet gyt w@®U) ANE A A(signaling)Fol
THolok Frh £ 7|E9] o #a A2 JA
A AZT FYAE dAsE Ade A9 dFolh

#agd

[1] Recommendation G.803, “Architecture of Transport
Networks Based on the Synchronous Digital Hi-
erarchy(SDH),” March, 1993.

{2] Paul Ferguson, Geoff Huston, “Quality of Service,”

John Wiley & Sons, 1997.

(3] R. Braden, D. Clack, S. Shenker, RFC1633, “Inte-
grated Services in the Internet Architecture : An
Overview,” June, 19%4.

[4] R. Braden, L. Zhang, S. Berson, S. Herzog, S. Jamin.
RFC2205 “Resource ReSerVation Protocol - Ver-
sion 1 Functional Specification,” Sep., 1997.

(5] D. Verma, “Guaranteed Performance Communi-
cation in High Speed Networks,” Ph.D Thesis, U.C.
Berkeley, 1991.

{6] M. R. Garey, D. S. Johnson, “Computers arid Intrac-
tability ~ A Guide to the Theory of NP-Complete-
ness,” San Francisco, CA : Freeman, 1979,

[71 J. Jaffe, “Algorithms for Finding Paths with Mul-
tiple Constraints,” Networks, Vol.14, Sep., 1991, pp.
95-116.

[8] Z. Wang, J. Crowcroft, “Quality-of-Service Routing
for Supporting Multimedia Applications,” IEEE
JSAC Vol.14, No.7, Sep.,1996, pp.1288-123.

4 U8
e-mail : kgu@mail. mmu.ac kr
1990 G AL
% EJ(FAD
19949 mdgw ojstgd @z
FEH EYF YA
1998 nHM Sy e A=A
%I} &Y (FeEAh
199E ~3A SxSen fFA4E TR

AL ZA
TRk VEYA Z2EE 7 By A2d, A5
R

&4 2
e-mail : bksong@bukak.seokyeong.ac.kr
1984 st AA-Fetyy

E4(FEAD
1986 Ut gg ey Bz

TEIH(FEA AL
1995 & n e Mz

5 (FEakAl
19849 ~1997d AAEEII¢ Y HYdaTd
19959 ~ @A HAdgdn FRENFSH aF
B4 £k : High-Speed Network, B4 2] A28

Mobile Computing

s

e-mail : jinms@dove kyungin-c.ackr

190 T et n AzpAA
85 43

19929 it tjshe) AR

FH(F &AL
19979 nE et dishd WA}
FEF(F A
1996 ~# A FAA st Hev|tjo g R albety
o
Al

Al&", dETY el R, Ax A



