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Abstract One of the keys for the optimized combinatorial test is that the generated test case can cover more combina-
tions,and the particle swarm algorithm has the distinctive advantage and capability in generating strong combinatorial
coverage cases. This paper proposed a combinatorial test case generation method based on simplified particle swarm op-
timization based on dynamic adjustment. In this method, test case is generated based on particle swarm algorithm,and
the mixed priority one-test-at-a-time strategy and simplified particle swarm optimization algorithm based on dynamic ad-
justment are combined to generate combinatorial test case set,excluding the influence of velocity factors on the process
of particle optimization. Then.a particle convergence criterion is defined,and the inertia weight is dynamically adjusted
based on the premature convergence degree ofparticle swarm,so as to prevent that the particles fall into the local opti-
mum and its convergence is slow later, thus improving the capability of coverage combination of the coverage table gene-
rated by the particle swarm algorithm. Experiments show that the simplified particle swarm optimization algorithm
based on dynamic adjustment has certain advantages in the aspect of case scale and time cost.
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1. t=0;gBest=null;

2. for(i=1;3;1<<m;i+ +){
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4. while(t<Tt,,,,0) ¢

5. for(i=0;3;1<<m;i+ +){

6. 1150 N A fitness(x;) ;

7. if(fitness(x;) ==C(n,d)) return x;;

8. if(fitness(x;) >{(pBest;)) pBest;=x;;
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10. }
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1 H=10=1 (1,1,—) 1.3
2 fy=2 (—,2,—) 2.4
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4 S1=2./,=2 (2,2,—) 2.4

21 A I 3R A B 81 ) 3 R 22 A B I R [ R, —
B E S A BE EBRENAE . Bk, /TR — A&
PRBIOCE B 1 R 1R e 2, H H Y 2 00 B A BRI Lk b K TH £
A A R $ R ) 7 B S A A Y BT Rk BE
BARM P EEERENT

T,\,:‘éf(c;,lk) (8)

B 1, #€c

f(c,,m—{o’ L. )
Hrp,o, ERTHEBREDT —FANZEOMX G0 ZRH L
NRBEHE ;T £RE kAR BUE H ZE 090058 %, BT
RBE A E B W L e ol i R Z AR, ()
AX ORI EBRR P f MEEEE R 3. KT £ M
o BRI T RE R X A W R S W s A S Ak
WA

P, A SO T — Al ik TR A DL 52 1Y one-test-at-a-
time SR, by By 1k Bl A 5 AL A IR S ORI R A S X
PRI 7 i i e 28, ) DA 38 UM sk WG O . ZE R R AL SE
RN bR FH A A O S g BEORUE TR Je A B Ko 2 i
o 3R R 2L, At R B AR IR TR R A A R A
KA,

&2 ETIRESMIEYHH one-test-at-a-time K I
A RE S UncovCombset

i 4 T

1. T=null; S=bull;r=0;

2. if(UncovCombet-null) {
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VSCA MCA CA
VSCA, (3,10.4, ) .
MCAG .45 MAC; (3.9.5%3%2") CA};(3.9.4)
D
< 408
VSCA, (2,14,5'38, MAC, (2.25.49319310)  CAL, (1.9.9)
MCA(4,3)) ! :
SC 2, ’-1/3\,5. .
VSCA; (2.13.574757, MAG, (2,8,82725232)  CA;;(2,9,21)
MCA(3,3%)) ’ ‘
VSCA, (2,15.2, ) .
A5 MAC, (3.6.8°7'6%5") CA,(2,8,9)
VSCA, (3,9.4%3%2%,
5 ¢ . MAC, (5.,4.5%4%) CA5(2,4.3)
CA(4,3"))

S T R B T BRAT e R v B ATL IR 3R X 4 AR AR
SO AR SOW B A SE B AN A7 24T N R BB IRIE AT
(B8 F — A A 6 B 1 X I e R IO 249 4 Ry 32 50 %o
FU R o AR SO e 19 B R E AR IR To = 100050y =, =2,
risry JEAELOV TN IR X 59 40 A B9 BE LA . o d 2k 20 (1) 31
RN

WEE R 2 ], B T B A UR R Y A fhokL T R R A B A
FHIRAE b AR T R AR F AR BT 4 R R LR E
FREE S RS ST BRI R
K5 G874 1) MU BE A5 51 18 %0 A2 . 1T SPSO B33 78 B4~ 1 fif
PATE W RN R BUA 4 T B0 WK 5 T BPSO Sk 48 R 4
5 0 I 1] B AW B AR T BPSO %3, 35 249 5 I 1] i AS A%
FIREIRE T2% A .

& 3 DARRF E] AR A B AR (Y 2 BE IR T SPSO B
— B AP B o (E R B 0 0 R B A B R A B R
B Ao 4 e

* 3 LRERX L

Table 3 Comparison of experimental results

Covering BPSO SPSO
Array Number of cases  Time/s Number of cases Time/s
VSCA, 67.5 129 54.7 102
VSCA, 107.7 582 93.4 208
VSCA, 212.6 873 191.2 284
VSCA, 46. 6 47 38.3 28
VSCA 59.8 142 52.4 40
MAC; 36,4 103 31.6 38
MAC, 124 186 101 82
MAC, 101.3 152 92.7 73
MAC, 3789.2 17861 3012.1 10416
MAC,, 89.7 73 71.4 56
CAp, 1132.6 4013 1017.5 1897
CA, 39.5 301 35.2 116
CA 158.7 253 132.5 111
CA,, 132.1 211.3 128.7 101
CA; 9 11 9 12
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