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Test Case Generation Method Based on Adaptive Particle Swarm Optimization
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Abstract Obtaining minimum coverage array is one of the key issues in the combination test, Particle swarm optimiza-
tion(PSO) , as one of the evolutionary search based methods, can obtain the smallest covering arrays, but its performance
is significantly impacted by the parameters. To solve this problem, we combined one-test-at-a-time strategy and particle
swarm optimization and proposed an adaptive particle swarm optimization algorithm. Based on the quality of the parti-
cles in the population, the strategy adaptively adjusts inertia weights which makes it have stronger ability of application.
In order to further improve the performance of the algorithm, we constructed a priority measure function which is used
to measure the weight of each combination, and we preferred to select a combination which has the highest weight to
generate a single test case, Finally the paper implemented the algorithm by programming,and compared this approach

with the original particle swarm optimization algorithm in test suite size and generation time, The results show the com-

petitiveness of this approach,
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K1 MERHGREMNEE
Web Web

Connection

oS server brower type Database
Windows  iPlanet Chrome LAN Oracle
PPP Access
Mac Apache IE ISDN salL
F2 FEHELCAWL;2:32,2)
No. 0s Web Web Connection Database
server brower type
1  Windows  Apache 1IE ISDN Access
2  Windows  Apache Chrome LAN SQL
3 Windows  Apache Chrome PPP Oracle
4  Windows  iPlanet 1E PPP SQL
5 Mac iPlanet Chrome PPP Access
6 Mac iPlanet IE LAN Oracle
7 Mac iPlanet Chrome ISDN SQL.
8 Mac Apache Chrome LAN Access
9 Mac Apache  Chrome ISDN Oracle

{BFEsLhREY SUT w418 B B A EAERDIEA —E 2
—H A EREMRE TR EMRE, N 7K E
TRFBR M B R AT E MR R 5, R AR
=%, B, 4 C={0S, Web server, Database}, M| 7E3& 2 9
At EXANR 3 Py 3 KRB, B TSR TR R
VSCA(12;2,5,2°3%,0),

%3 B=FE VSCAU2;2,5,2°3%,0)

Web Web Connection

No. (6] Database
server brower type
1  Windows  iPlanet Chrome PPP Oracle
2  Windows  iPlanet IE ISDN Access
3 Mac Apache IE LLAN SQL
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HK, AR RER  TEUOE — MR8 B R BR ) ki
T, R A 4504 B BT Xok R ER) 28 B (R 91 P B — A D
R EBRME B v =15 /25 BT R B BE B8] 2 [~ Ve » Vs ]
T EERE R FER T SR -& E R, F =X R R
PSO B ki 17— 52 BBt - R I SCRRL10048 h 9 B dcfe oy
KR FREHTREZE., S5 LR BE1ANT
(o8 PR T BRI P Bk i D AR



55 6

HLEE , 4 2T BB TR L8 & T B A O vk 179

Bk 1 ETRFREERGSADE B AR
BN RHEIEE o, IR 0, SREBUE DL FESEHE S
it MR B gBest
1. NC=0;gBest=NULL;

2. Afor(i=1;i<<=m;i++)

3. BB MR TFHMNERE X IEELRR Vi,
4. While (NC<INCpax ) {

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

6. THRLE R fitness(Xi);//3R 1Al Xi 7 SHERMAHSHEE
7. if(fitness(X;) = =C(n,t)) return X;

8. if (fitness(X;)>{(pBest;)) pBest;=X;;

9. if (fitness(X;)>f(gBest)) gBest=X;;

10. )

11. for(i=1;1<=m;i++){

12. for(j=1;j<=n;j++){

1B AKX EFHREE Vi;

4. iV, >4/2) Vi =1/2;

15. #(Viy<—1/2) Vij=—1,/2;

16. AR O FEHME Xijs

17. Xi;=round(X:.;); //3F Xi,; #EATHUEIEH

18, Xij=h(X);//HHAR GO X, # 1 TH R4 E

19. }

20. )

21. NC++;/ /3 B
22.}

23. return gBest;
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3.2 one-test-at-a-time %R B%

TE4H & 032 FH ) A R [a) B8 P, one-test-at-a-time 3R B% B
TEA R B METY RS 58h B 8 i 75 %
Z—. [EEI AWl F ] 2R B A A IR e SR B
NP-C [a]fal'y , 7E 48 F§ one-test-at-a-time 25 W B}, HAEE B F
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FUU, B, ALEME - MIAREREE HTERE
MAE LR,

BE--NFEENEAEE BHENHE BB FDIK
ARG BEELZNEHE, Wl — K EBRELSH S, WTHESE
BT —$ 8RR, BRZAE N eEE. Hln.EE—
MEABARFEM AL F={2'}, 24 one-test-at-a-time ¥ B iz T
FER B, HEE % H S5 UncovCombset TFE 4 FrH, X
FEANEEH A Mg H— &%t R AR A, e —7RR
AR HEBERE .

F4 TEZAGHERINMBRLAS

No. UncovCombset ot BL 4 34R R e
1 (fr=1,f3=2) (—,1,2,—) 1,2,5

2 (fi=hLf2=D 1,1,—,—) 1,2,5

3 (f2=2,f3=2) (—,2,2,—) 3,5

4 =1 f2=2,f3=D 1,2,1,—) 4

5 (f3=2.f4=D (—,—,2,1) 1,2,3,5

BSR4 *B@ﬁ%ﬂ%ﬂﬂﬂ”ﬁ“éﬂ%(ﬂ =1.f,=2, =
D, B as iR A ARG E R A S AL 4 NEE S EHR
S BEZH A B T B 3 UncovCombset P RIETHE,
M T F—HiHEaME ., Mt FHE(=2,f=D,
H G R AR ) AT S B S A S B TER—&E
SEERBHMRBE. ik, B MLEREREE
BT #EBEE UncovCombset PG HINELR.,
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EY o @&
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FEE i ANEE 6 FRAE o BTN R — S A Ml A 6,

s TREE UncovCombset FREEIEHESH.
8% 2 onetest-at-a-time SEM%

WA HE 354 A% UncovCombset

B AR TS

1. TS=NULL;r=0;S=NULL;

2. while(UncovCombet=NULL){

3. n=count{UncovCombset) ;

4. for(i=1;i<=m;i++){

5 AR KGO HHEMEL ns

6. if(r,>1) {

7. r=r; 3 S= UncovCombset, ;

8. }

9. }

10, 4 SHEREAE, RIAB S 1 4B o

1L HEMRAS cEHHHEE Combet,;

12. UncovCombet=UncovCombet—Combet, ;

13. TS=TSU{t};

14. }

15. return TS;

3.3 HENMMTHREE

M FRAREREE, SRR ERERAE XY
W, EEPRERA REMEERESHETSRAENABREME
TR AL AT 2R T RF B 0 0BRSSl S AR B0
ERRRE ., ERTHERESAA RIFSBENATR
T B RS R SR TR, SRR T SRR B Y
IR, BEGER TR B EIE F TE R R ER.

TR R LT Bl — 220 1 2R B X 24 i R o e,
THERFRRFERENMSRBERES . BERENR
EX PSOREMEREAEXEENERN. BHEARS
BB TR A E R TR B R, LR
W AR FIREN R L. ASCRR T —FIER— R
e FIAS BB ASUAE Y A 4 SR AR BB RL 7 A 25 R EAR E
PEAT BIE N VE R, LUK 5 2 BT 2 )R B AL AR (gBest) 2 8] B BR
YRR TS IR, B TAS WL ER TERE
HE AR, FE TRR R, 5k I & PR PR B i A TR B /X
BEAE. CAFEAAME X={x o a Y= {3,
Yoottt m ) PO B R OR AR B W] RR A«

dX, V=3 |5~ | (6)

BRAKG A HSMRT 5RO T 2 B ERE.
NEMFERATHRNERE, P -1 fERTH
BhT X, SR TFZHENEREE.:

F10.99, 9
R —_ 1 St
XD =" axDist m

AP, MaxDist R 4RI B 5 YT R AN F gBest BH:
KEER. fXOEBK, RRET X, SRIK T2 257
B, B R E , RER T WS RE RS UAEER
WENRIME: K2, MHEH /MR E, BT RHMER
B AR F BT AR WE R, Bl 2rAa bk
FUT R A B P AR

w= x—( x_wnin)e(f(xi)/(f(xi)‘l)) (8)

HH s Whnar » Whin 2 BIFETRBTHS LR E w BB K E MR
JMEL, AR SCHRAE SCER 15 1R B « wonax = 0. 9 s Whin =0, 4, 1§ 5]
AT w B f ERAE T, A 2 iR,

045|

T 07 03 61 o5 06 o7 08 05 1
fi
F2 REAE wBE fEELABEE

B 2 AT w M BUETE B 8 0. 4,0. 91, HIEMEHE
BB, B8, RN ERBER SRR,

4 WS

R T BAEA SR B B A R A UM IR R E B
PREA A S IR G b FREE LA BB R R F R B RS, K
A MATLAB /#8235 Z X P-PSO B3 # AP-PSO #.
B XFEREES PSOBEH#HITIREX ., ACKRA 15
TEAERBHNGTOHTER. B RBESES BAE
MR AR ) R R 5 H.

®S5 LERAM IS AN ERER
CA MCA

VSCA

CA1(2,4,3) MCA6(2,9,8%7%5%32)  VSCA11(2,15,3,CA(3,3%))
- 39354
CA2(2,10,10)  MCA7(2,30,45314219) VSLAIZ(Z'IO;,A e
CA(3,4%))
. VSCA13(2,15,5%°4°37,
CA3(2,20,10)  MCAS8(3,10,5'3%2%)
MCA(3,5%))
VSCA14(3,10,3,
CA4(3,10,4) ,5,5%4%
MCA9(4,5,524%) MCAC4,3%)
VSCA15(3,15,4%219,
CA5(4,8,5)  MCA10(4,8,82726%5%) . 5
MCA(3,2%))

B TR F R RS ETE L E AR 0, B 7E SC IR A
AT A TR PR BMLIET 20 I, B HEE N
STHEHE ., AXEERN SR E S BICEr(16]. B RERK
B NCoax =1000, 2 HF c1=c: =2,

7 6 M B R AR B S TRT E PN TS T
3 B RET X 15 5L B A BRI B MBI .

# 6 PSO,P-PSO il AP-PSO B304 i

Covering PSO P-PSO AP-PSO
Array size time/s size time/s size time/s
CAl 9 10. 9 9 12.2 9 11. 8
CA2 159. 9 232 152.7 186 151.4 91
CA3 221.5 1123 195.7 930 194, 4 657
CA4 42,3 322 40. 8 283 40.9 192
CA5 1373.1 4234 1250.2 3866 1241.6 3432

MCA6 117. 4 144 109.1 106 111.5 58
MCA7 120. 3 175 119.3 168 119.2 126
MCAS 47.2 124 42,6 105 44,7 79
MCAS9 93.5 46 70. 4 43 69. 8 25
MCAl0 4255.4 19613 3597.6 17821 3637.1 15312
VSCA1ll 33.6 29 32.5 30 32.7 32
VSCAI12 65. 6 158 62.2 129 61.3 54
VSCA13 241. 3 903 216.2 714 214.5 336
VSCAl4 68.6 135 53.5 108 54. 9 114
VSCA15 125.9 612 120.1 579 121.5 350
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IR FABIESE HF ., R AR NE H R CAL S,
P-PSO B Ml AP-PSO Bk T PSO Bk U HAT XN
R 2R A 9 B %, B an CAS, MCA9 #1 MCA10
& NfH P-PSO B A1 AP-PSO & i, B & 78 1) iR B Bl 40
B TG B 225, o A L AU R SRR B e B 4
Yok 0 3 1 B ML — R O RLR

B AIPERE & , P-PSO Bk BE (LT PSO B, AP-PSO
BB T PSO EiE#M P-PSO B, i CAl, VSCALL #
VSCAl4 4h, M EEH &4 B EMRE, WA E LR
16%~63%., BISLT] I, 45 SCHR By B 35 N7 5 s AT A 32>
BkpATEE .

% LRI RS TR AR R TR B AR DCIR B R R
7 A L R ) R U A B e AT ) B R —E .

GRIE  BHAAA RS S O T AR E R
B EHAMR AR, ACRHET /T ABERR
TRAOAEM ARG B, ZE R Z RS, v
HATERTEESRENEER. (PR FHELSZEE
SR R B () R, AR AR 45 X R AUELH#E AT B 38 R R R
H—HRATEEMERE., LRI T RESMEETRER
TRERNRE.

B TR FRE L EA B A R a5 3 S B 18
L, ERREMREFET —RIIMBGHRF R THE, 1
T AP FHEE, RN TIES, TEEIXEE
BEHTHR, USRI FESEERERNBGER .
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