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Abstract

Recently, localized QoS routing scheme was recently proposed for overcome drawbacks of global
state QoS routing schemes. Localized QoS routing dose not exchange QoS states among routers,
but use virtual capacity based routing scheme instead. In localized QoS routing, to archive good
performance, a set of candidate paths must be selected between the source and the destination
effectively. In this paper we propose a few heuristics for effective path selection and develop path
selection algorithms based on the heuristics. More detail analysis of the proposed algorithm is
presented with simulation results which demonstrate that the path selection method can very affect

the performance of localized QoS routing.
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Fig. 1. A set of disjoint paths between source s and
destination d.
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<a¥ 2>+ kite VIEHNZ 2] olE ¥ojEoh A
A MEHIE <TY 22> vkl gz v o]
t} A%t Erang’s Loss Formulars A-43H= QoS
2heElS sle] <a® 2b)> 2z wWglcl old)
AR 136, 256 2 AR FPAHoInE Al (2%
Algslo] 4A W 4= gk

ve, = E! (W b,)

=minc=0: E(v,c) < b, (2

£

714 v, 2 od flow 7} AE ¢ o sl s} v,
< R s o #EEHe B27 &80l b A
Hz2o 7P gegelct

23] AZ 146, 246 2 ol|A] 468 FH3)
th o] AL FRElE IAE E3 2E2E flwEd
oxle] HdE-g FH3HA = AR Thell kS vlH|
A ek oA 2 E FR3hE ve 7 dle A B2
7 e AFA AR f shm o] dger =27
QoS = EAE &R wotel grh 2ot m 7
9 we, i=1,2,...,m, 7} £ & 7}A AAE F-5

=

5l.2 O

Pz S BiolAe] B2 gL

b=EE(V1-,c) (3)
i—1

B

= Apick
depa 7 Aze] £27 BEE A (1) # A @
Sfele AR

Im. Z= M=

ol Adedat wle} ko] WA 2ol 71 A
27} AR 27 QoS eHe 2uY 4 s 7
Az e 47 Qo] olFeiAlch s SH
RERAS) el olE TR A 22 s
o} 87 g 7x] Are gtk Wz 24
P BA el Yoz vEs =) TEY
w2+ 9l

a8 3. HdaEE K, K,
Fig. 3. Complete graph K4, K5.

a2 3 HAHE
=8 47 4y, 5 AdEsie o HeE AvEd
ohest 2t

E: 1. K, K, o A=
Table 1. Paths of K3, K4.

K, |14 12—
1—3—4

15 | 1225 | 1-2-8-5 | 1-2-3—4—5

135 | 1245 | 1-2—4-3—5

K, 145 | 15345 | 1-3-2-45

1325 | 1-3—4—2-5

1425 | 14235

1435 | 14325
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Procedure: diSjOi’ntPA TH N( Vv, E), s, d
Path() = shortestPATH(N, s, d);

if Path(i) =
else

N®O = NN E(Path(2)), i=irr;
disjointPATH( N® s d ),
end if

end

@ then END Procedure;
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Fig. 4. An example network.
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Procedure: findPATH N(V,E), s, d, k
Initialize i=0;

Path(i) = shortestPATH(N, s, d):

p = |[E(Path()l+k;

do

Path(i) = shortestPATH(N, s, d):

= Y, B, =
v E, € Path(i)
if | > P then END Procedure’
|Ej| = | E| +1 for VE; € Path(i);
end do
end
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Procedure: localPATH N(V,E), s, d, k
Path() = shortestPATH(N, s, d);

if Path(i) = @ then END Procedure;

else

| Bl = | Bl +1;

end for

i=i+];

localPATH( N , s,d )

end if
end
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Fig. 5. The isp network used in performance
evaluation.
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Table 2. Path comparison of algorithms.
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1 source 2 source 3 source
5|5 |5]5 |55
dPATH | 21 [ 31| 0 [23]127] 0 |25] 24
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Fig. 6. Performance comparison of algorithms.

<a¥ 6> §31 Fvlel g £27) #hEe] w3
5 BojEr) o] Avs A2AY dwe]Fel] Al of
rx-] o:]z‘;l:_o_ Eo]i—..;(] x]zd;g] o7 E_o:] “zr*E‘tﬂ, _Orkl
disjointPATH = &2 A3k A2e] 42 Qs
Zx) 2 AAF Balr} SR findPATHE <E 2>
dlxlel 2] localPATH <l ¥lsted o] B2 ZARE A
A3l loalPATH <) vlsle] Axprl 4] oF
ol ATt A2l Zo] Mo} FHollAe] 47} A%l o
2 FgE vixe Ao B 4 glch

< 7>& <a¥ 5>0 ENF o dsld kE
H3IAA localPATHAM o] B A2E AH & 4

(703)



44 24 Qos 248 3

QJE2 s 227 28] Wl ne 2o} Aol
st 3ol k 7} ZoelR Aol B St e B
4 9l AR o)Ak k Zholle AlN3kate] A o] Fof
A7 heg 2 & ok APIE k 75 AS ok

39 el slslel 26 RES HEHLE B
AUEAIZEE o) 014} 22 Sgich

Blocking Probability

92y o3 0.3% 0.4

045 05  Obs 06 08y 07

Network Load

k ¢} wisto] w2 localPATH 9 4%%7}
Performance of localPATH with variable k.

" 7.
Fig. 7.

V.Z8 E

B gl S 24 QoS eheEe % H2A
& EAE ohedel 22 QoS 2heHe 7K weE
T8l FHH2E QoS E}-roi FePaty) W 7
gheEike] Aeligel W la Aeladtel dsd
Ade] w7k ot "6]'0—°ﬂ v e AR S
k. spAlE Folal Ve AR veE sk
iz wl$- ofedE Ae] glck AJXﬂ B4 9] vES =0
A EA 7bPedt Aze e e don ARt 8o
siete £ A%e R WS Addes
ek

EAT vz dale] A bed BE A9
Azg 2R A5 WRbie ks )
ol £ A% wAshs A2 Ay dueide] 483
c}.

2 = AR A FelaEs TRl E
#Hx3) e felags H49 A2 A daEigs
< Sged FholAle 2 ST A5 go A
ekl O(n') o BARR 7PARE 78 & ok

Foi2l viEs]ze] st o JA] ke 5
Yol THOIAE Has sl Bz Lol Has

N

X

2AE 417

N

TREEHE

she Falagel e 3 e wyth ® A2
RoluctE B} 9% e wAce
2e T 4 sledvk 29 47} wed A%
T I al——
Agole AZAe Fll mE Ahel Ehe v
wlgk 2 & 4 Itk

éo]
=3

i

b

Ho
rar

(11 G. Apostopoulos, Roch Guerin, Sanjay Kamat,
Satish K. Tripathi, “Quality of Service Based
Routing: A Performance Perspective”, in Pro—
ceedings of ACM SIGCOMM, September 1998,
pp. 17-28.

S. Chen and K Nahrstedt, “Distributed QoS
Routing with Imprecise State Unformation.”
ICCCN'98, October 1998,

J. Chen, P. Druschel, D. Subramanian, “A New
Approach to Routing with Dynamic Metrics”,
IEEE INFOCOM 1999.

C. Aurrecoechea, Andrew T Campbell, Linda
Hauw, “A swvey of QoS architectures”, in
ACM/Springer Verlag Multimedia  Systems
Journal, Special Issue on QoS Architecture, Vol.
6, No. 3, May 1998, pp. 138-151.

Y. Zhong and X Yuan, “Impact of Resource
Reservation Distributed Multi-path
Quality of Service Routing Scheme.” The Eighth
International Workshop on Quality of Service
(IwQoS2000), Pittsburgh, PA, June 2000, pp.
%H-104.

X. Yuan and X. L, “Heuristic Algorithms for
Multi Constrained Quality of Service Routing”,
[EEE INFOCOM, April 2001.

Zheng Wang, Jon Crowcroft, “Quality of Service
Routing for Supporting Multimedia Applications”,
in IEEE JSAC, Vol 14, No. 7, September 199,
pp. 1283-1234.

S. Keshav, R. Sharma, “Issues and trends in
IEEE  Communications
Magazine, May 1998, Vol. 36, No. 5, pp. 144~
151.

(2]

[3]

[4]

(5]

on the

[6]

[7]

[8]
router design”, In

(704)



2003%F 12 BT LREHIGE F 40 8 TCH % 12 % 45

[9] E. Crawley, R. Nair, B. Rajagopalan, H andick, shop on Quality of Service, NY, May 1997, pp.
“A framework for QoS-Based Routing in the 115-126.
Internet”, Request For Comment 2386, Category:  [11] S. Nelakuditi, Zhi-Li Zhang, and Rose P. Tsang,
Informational, August 199%. “Adaptive Proportional Routing: A Localized
[10] Qingming Ma, Peter Steenkiste, “Quality of QoS Routing Approach”, In IEEE Infocom,
Service Routing for Traffic with Performance Trans on Networking, Vol. 10NO. 06, Dec. 2002,
Guarantees”, in IFIP Fifth International Work pp. 790-804.
X X} A 7|

& = BE(E®R)

1983 : abeljsta A7)7)Algst
THFEAD. 19909 : dEslrle
AKAIST)  ZApgatalFaA D).
19954 : g}shr] & 9(KAIST)
Azt gERAb.  191d~&
A AN ARRFE AR

AR g <FHANROR A2 E] ZFE vl

(705)



