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A Multi-Objective Discrete Particle Swarm Optimization Algorithm
for SLA-Aware Service Composition Problem
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Abstract: For SLA-aware service composition problem (SSC) ,a multi-objective discrete particle swarm optimization algo-
rithm (MDPSO) is proposed in this paper and an optimization model for this algorithm is also built. According to the character of
this SSC problem, a particle updating strategy is redesigned by introducing crossover operator. A particle mutation strategy is pro-
posed to increase the swarm diversity and restrain particle swarm’ s premature convergence. In addition, algorithm MDPSO + is
formed by incorporating a local search strategy based on constraint-domination into the algorithm MDPSO. At last, some parameters
in algorithm MDPSO are analyzed and set with relative proper values, and then the algorithm MDPSO and the algorithm MDPSO +
are compared with the recently proposed algorithm E3-MOGA and NSGA-II on different-scale cases; the results show that algorithm

MDPSO + can solve the SSC problem more effectively.
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E12 A& FHAF Kcost 13 &FHFHcost 14 B-FHFHcost
3x10° % MDPSO 13K 75 % £ 11 52 K hyper-volume {H., iz /> hy-
3x10°F | _ ﬁgggg,‘;i}#y per-volume B N B K HL B3k F2-MOGA &3k NSGA-TI
2x10°} T g;gg?ﬁﬁfgl RYAH N 1B <, 1 HL7E Casel , Case2, Cased H17F 7 R %X
g 2107 ‘ (CV% ) f5e/IN, 1E Case3 1 TE E-MOGA 28 5 R EUR /N,
< 20 {ELEEF 3 MDPSO {9745 53 28§45 2 AR . [ A g 9 1
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4.3.2 Hyper-volume {& LL %2

PR FETE 4 DANE RS Y Case b AT 5K
5, BT A 4R Y hyper-volume {HZEAT HLARL . 3 3 45 T4
NEBAENA Case FIa4713 5] 20 K T 15 % £ hyper-
volume {ELY , i KAH , e/ MA , A FINER R E R H

B, BT LATA M 3A 3 MDPSO + HE3E 3 MDPSO B A5 4% . ix 4t
FEH T MDPSO KL 5 35 o s ol A4 - R Bt A4~
RS e 42 Jmy e A 32 2, 16 42 JR 3 BB 43 R 5 b 1728
SERWE BT REG AR A5 B, BB R 2 A1, (115
HWRAG BN R B % MDPSO + H i) =18 %
TR MRS A A R B R A OIS AR A A
SR AR 2 ) PTAT AR, S ER WAL

%3 AEHEE Hyper-volume EXTLL (R X/ RN ME/ ZRREHE)

Algorithm Case 1 Case 2 Case 3 Case 4
NSGA-1I | 0.0002/0.00009/0.00008(0.7003) | 0.0015/0.00004/0.0006(0.7152) | 0.3731/0.00313/0.1079(0.80997) | 0.0012/0.00002/0.0005(0.692)
F*-MOGA | 0.00043/0.00001/0.0002(0.7227) | 0.0308/0.00035/0.0081(0.9941) | 1.8372/0.0835/0.5515/(0.78966) | 0.0176/0.0006/0.0046 (0.9939)
MDPSO | 0.0009/0.00012/0.00035(0.6869) | 0.0406/0.00269/0.0137(0.6963) | 3.2691/0.0556/1.1251(0.78185) | 0.0302/0.0027/0.0119(0.7366)
MDPSO + | 0.00134/0.00015/0.0005(0.6763) | 0.0606/0.0043/0.0228/(0.6863) | 6.7691/0.4071/2.5601/(0.77937) | 0.0622/0.0071/0.0215(0.6892)
5 4HE H AR B HORL £ #3312 (MDPSO) , 33 14 Jmy i 4 2% 5K

BEXT SLA S5 GBI 55 45 ), A SCHR 1 T 2

Wl A2 3525 i MDPSO + 553 . 7E % 1 MDPSO 58 X
TS EORL T S RN, X ) R S TR ) 4 SR R
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