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Abstract: In the wake of the numerous rising of various real-time multimedia applications in high-speed
networks, the promption of quality of service (QoS) of multicast routing in constrained Steiner tree has drawn
more and more attention from researchers. The constrained bandwidth and the end-to-end delay are two
significant factors influencing QoS. In this paper, an algorithm based on Tabu Search (TS) is proposed to
solve the bandwidth-delay-constrained least-cost multicast routing problem. Computational results for
various random generated networks show that the proposed algorithm outperforms other existing TS-based

algorithms and heuristics.
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Figure 1. An example of network graph, a multicast group, and a
Steiner tree

3ETERIE QoS A RMBERBE X
31 AR RENERRIE

Tabu 22 J&—FlR 4L G040 i) o0 s & X
Hke BN xEX (XRAATAREE) B x AR N (x)
R IEATIEAR E B0 AL AT 1A A A 1k AT A5 21 i
X EN(x)o N T [nl3E = B AR 2R Fa N R i B A =
PAR, BREREH AR RIIRT Ok
Tt (1) R s O A A B R iR B AR — 2e i #E, 7R R —
DA, R R I6E BAA IR R I L
R, DAk Rt . 7E Steiner MHpr, 2%
SRPE EE R B T . FIE R T AR
R ITVE ARG .

STEP 1 i MW ATME: X" il
Wi x™ = x% t=N(x™Y,

STEP 2 4T\ {xb“‘} = G, Sk A

1B NI, H i vH g R, Ak 5 A,

M T Rk —fEA S, B3] S R x™ ; #F

£OX™Y) < (xS, ) x>,
T:=T\S; HE& STEP 2,

3.2 BFEZHNE QoS YRAERAHZE

AR SCIRATME e AT e B PR R H ME B A
S 2 R, X AT DU oA 2 it A R AR S iy
HIARZ AN TR —A, AR ELARSOAERA
WE9E. R I A B

3.2.1 TAAbER R B

KT 2R R R QoS Ay ik i th AR AR BERY BORE
TR 38 471y 96 /s S 20 D BT Rz, AT &
AT, RIS E IR R E 6 AU,

W

_ no
= X ’

978-1-935068-10-5 © 2010 SciRes.



3% Scientific
)
% Research

WS R A P IXAS 7 BRI s d4h g by (H S
XAFEEABER T E, AN T 2R,
XK TR SR RS AT R A s A A, e T
BIfE. SbAh, MIBRETABEECN 1 HAE TRy
A PRI SeAT SURNELARLEAR T, IXRE 4 KK
WT .

3.2.2 BILA{THE

BA VAL T P00 07751 Di jkstra kMR
DoksRR R, WA e WIA T AT Al . IR
s BN H 1 51 d EM /MR 52 BRI GE 2645 11 i
EHE TN UWIRIR IR
3.2.3 B E IR

o 52 ) L) 2% S A 2ROE N T R B
o ACHM PR S, OB T2
e, EEATEAABIMERTT T, TR 2 Higmhs
FEX o Hin = (MU {s} | BANIEE X [u,
wl), i uw, RR—KLHE 1= (u, w) FHKER
it 166, G & —AMEEAEARRAN A L EA
Hi . K- G, i Di jkstra WS EE L,
VIR RSB RS 1 A SCBAR, W w=w IUIA5E X [u,
wl = Do B 2.a Bon T MK 1 K5EAaBmY.
K 2. b BoRHARSERI e A %ML SEAKTRRIG, {5
TR, KT e, @ €, FAMEEC (e) =C
(), D(e)=D () FIB (e) =B (&),

KRR R R R I bR e . RSP, B
Mgl 6 bR —44EE 1= (u, wo F—23, 1
WG G R — 4B (0 05w 215 w st/ BRAS B A 52
BRERAE 1 = Cu, w) KRB E— MBI EER 1= (u,
w)o fHH Jimenez F Marzal MZE K PNEIE AR
KRR ERRRBISE, RATHPPE G
AR e A ORI I AL 52 i 5/ Steiner 4.

B TR AL FH SO K Prim EVE KIS G i
2 LRI BT AT T R0 S5 /N AR O o 35 A ) 22 PR
AN 5 SO K Prim S92 de /M QA B 430 B I e
PR pe R AR PRI e ok o St Prim BVETT 4R
MG SR BeJa, Se AR F M BRI I A DG B 42
SRRSO (i — S Bk i, e
Wi Steiner . ¥ 2. c. R T 588, & 2. d.
BoR T e E BN B, Bl 2. e BR TS
HAHM Steiner B,

978-1-935068-10-5 © 2010 SciRes.

Proceedings of Annual Conference of China Institute of Communications

34 6 7
3[4 3564 356 317
414653 & 46 427

6| 653 64 & 697

a. The Complete move encoding b. The Complete Graph
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Figure 2. An example of Complete move for the network graph of
Figure 1
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Table 1. Camparison of various algorithms
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Figure 3. Tree cost versus iteration number for two random
generated networks
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