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Abstract: The bounded shortest multicast algorithm (BSMA) is believed the best constrained multicast algorithm.
However, the large computation time restricts its application. As a global optimizing algorithm, genetic algorithm
(GA) is applied to solve the problem of multicast more and more. GA has more powerful searching ability than
traditional algorithm, however its property of “prematurity” makes it difficult to get a good multicast tree. A
quantum clonal algorithm (QCA) to deal with multicast routing problem is presented in this paper, which saliently
solves the “prematurity” problem in Genetic based multicast algorithm. Furthermore, the algorithm is accelerated by
using quantum crossover. The algorithm has the property of simple realization and flexible control. The simulation
results show that QCA has a better performance than BSMA and traditional GA.

Key words: mutlicast routing; bounded shortest multicast algorithm; clonal operator; quantum crossover; delay

constrained
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Fig.1 (a) and (b) denote the probability density and distribution of k-th minimal path
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Table 1 Before all interference crossover
z1 &tz

Antibody
A1) E(@@) D@E) C@4) B() A®6) E7) D)
B(1) A2 E@) D@ C(5) B(6) A7) E(@®)
C(1) B(2) A(3) E@4) D() C(6) B(7) A®)
D(1) C(2) B(3) A(4) E() D) C(7) B()
E(1) D@ CE B@ A®B) E®) D@ C((B)

P4
o

aabhwWwN P

Table 2 After all interference crossover
Fz2 TR NE

No. Generated antibody

1 A(l) A A@B) A@) A(B) A®B) AT A®
2 B(1) B(2) B(3) B@4) B() B®6) B(7) B(8)
3 C(l) C(2 C(B) C(4) cC() c@®) cC@7 cC(@8
4 D(1) D) D) D@4 D() D(@®) D7) D(8)
5 E(1) E(@) E@B) E@4) E(B) E®G) E@ E(@®)
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O B P90 288 4T SR O N, TR 2K N, 8 2R 4% 308 (1 1) 32 2% 185 A O (NN R) FH 55 1 38 5955 IR g8 1) ) )
52 9= 4 0(genxNxNg), 3 v gen Ay S 1535 A H NG by T 15 RS, BRT It 3002 S TR s T 2 2% B35 0
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Fig.2 Percentage of QCA to GA and BSMA versus number of goal nodes
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