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An Algorithm for Automatically Generating Black-Box
Test Cases Based Interface Parameters
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(Department o f Computer Science and Engineering , Southeast University s Nanjing 210096)
(Jiangsu Institute of So ftware Quality, Nanjing 210096)

Abstract  This paper presents a network graph model for test case automatic generation, which
is based on the combinatorial coverage of all the interface parameters for black box testing. In this
model, a path from left to right represents a test case. The algorithm chooses a test case every
time to make the corresponding path in the network graph cover all the uncovered vertices to the
greatest degree by some rules. It can generate a test case table to cover all the pair-wise combina-
tion of all the interface parameters. Contrasted with the existing work, authors prove that the
generated test cases are able to cover all the combinations of parameters to the greatest degree
with the smallest scale of test suite, thus it can improve the quality of software testing by decrea-

sing software testing cost and improving its efficiency.
Keywords software testing; black-box testing; test case; algorithm; software engineering

— > H B S AU, I3 ) B B P T A8 R X R AR
s S Xk P R 0 S A A S R ) AR DR E K
A I3 B AL . i 8 D A 48] 32 5 el 2 48 A
I B e 55 F Sl A ARSI BT AT B RT3 48] v 3 e 0 e RS g P )

1 35l

il

WHE B :2002-01-08 5 1 BURE S H 39 2003-07-07. AR 15 3 F 5 A SR B 542 (60373066) L 18I 5« I =7 H #UEE R 5% K Je 0 &) 03
H £ 4 (2002CB312000) JVLIR 4 A R E 54 (BK2001004) Z0H #8428 A0 T BUM R & VLIR4 BHE I H A4 (BE2001025) (#
BB L FAA R IR e RS RE R S BRI S VLA = S S A RS DR AR TR R A A
S BE. 10710 A YRIE I BFE A, B2 ST E B A B R TR R R IR R R 2R I 45 4R D T Y S S R T
fE. E-mail: changhainie@seu. edu. cn. =3, % ,1961 4F4 , HUZ A+ A 06, FEMNF R FRITES KM TR OIRT5 MR M
U5 15 BRI AR 45 T 1] 19 02 S5 R AR,



34 S I A L T O 2 B SRR I 1T 491 1 Bl 2R R v 383

DA 32k 0 06 00 13114 e K RS AT . 22 AR TR 2T
BXZ AT T TZ TR SRS O AR T V2
FERCR YT T 1S B nd JR AR 3 4]
BT 5 R X R G A 1 1 S HOR T L P B 7 ik
A 2850 7 ¥ A6 1 MR — 2 BB A R, A8 5 7 G 8
YRC{RL 2 & vh BB AL 328 B — A0 3 431, 3 ol ] — s
Jet S A7 1 DR AT O 1) B B 5k A i A
Je A AT 1) P, A A

ARICH T — P X R GRS D ST
21 e T A S ) D U SR 3o %% 00 3 T 491 14 O 33X Rl
DIEFE 8T F IR Y BT AT AR B 10 S B0
5 Toft BU{EL 25 o (L 4L T RE X 28 48 7™ A B 52 T
AR SCIE o TIE T i sk o B i ) Sk 3o 49 0 X 451
T3 B AR L AR Al B R AR 4R T AR X
Fofr i P 191) 3 4 B i A R JF IR B T A SRR L R e
FU2E T AEFA T T K i IR A i T R iz A
By A S ) — S SEBR AR

2 EBEWKXAOLEFETE

W—NRGEXMNIEDH 2 NS e,
YL B S BT HAR E W BUE A (A .o, €
Dyve, €Dy yeeeve, €D, D, S e, AL
(B3 PRl B Ak 4 42 11 &, ke 5 35 BB 38 461
PEAT I K. 3 7 S AN T et = AN B Y 17 Bl AL 2 B
M E B AR AT IT  — AR A 2 PR 43
Brk sk £ o, AT LABRE 9 3 B A PR Ok 300 B A 4 L
A B I R R R 1 YRR T AR S A A0 ) 2 A T
— LRI AL AR o RBUETE B R R &0t X
FEALFEZ S5 . B8 ¢ vey s oer e, BRVIRR— A1 ESHUE T
Ty T, Ho T, RIRSH o, AT LAY AT B 25 1A
B IR S 1, B DSB e, WTHUEANEL
BT, e Z WA= | T .

Zed DAL A B B AR AT LA KR R AR I 91 ik
PERGMERE AT B =1, X1, X oo+ X, IR
i) BRI A Y R T B — B R L T UL R
ARG R A X — R R S 3
—FIE WA S EOY U EA A, ]
NS EMBEA G ERA X 2 NS EN R
FRIUE 2 A R 3R AT 25 R Bk a2 %) 0 38 FH 4] g 2 LA
e /D 0 A K PR BE b X6 I T 45 b AT BB R R AT
. N L B AT RUALGE WX A S 8 A
ANBUE HEAT7E 36 L BRI R H B b L BRI A S 80

BB 2 D I — R, T 771=lr}}§?ili/l\fﬂﬂiﬁ
FHAG 5 an 525 JE A 2 WA 2 800 B A7 BU(E 21 & 3
AT BL A  PRE e T A — AR A I 3 9 v o B, 0 2
DA mzlgljj)i”tiXt,/l\mﬂiﬁﬁﬁﬁﬂ9"‘,ﬁ{ﬁtj\é?ﬁi,
bl G 2R 5 7 W BOR A 3 I 491 % B s 2
FEBCL T B A FEE A I A g 5L IR e (1<
m<n) N SEAH G RGeS m—1,
m—2,, 2, 1 DSBS A S #HATE 5 BT
PLBLZE A 25 i X 49 v A A | A 55 R 0 LA S D
TH. RANRELZ BN EEW IS HAGHE RN
3P 191 2 149 A G, T T S 4 s R 3 £ 3R 1Y
B E L.

EX 1 WA nXm A= (a;),0.
HE jORRE ] A S EMNTTREREHA ST S
E£ETG =1.2,m),Wa,€T,,i=1,2,,n,
Hey=IT|RFES T, PR T ITRDHSES
MR BUEN BN ¢ R A ARSI @ 51 AN
B PVERWE AR . T, AT S T, 455 19 284 5 4R
eSS i BIRIES 5 BUTE B oA 7 % S5 A 5
B AR A 2 TE 2835 an R HBR B A 2K
MR LB AP A 2 — W R, Horh g
20 3R 451 S5 R B R R AR UE R SR 1 ST
) e /N IE B85 I8 40 A AT DAFR A fe /N PR 4L &5 7
A W RE—A7 B — 0l H .

SIE 1. WR B RBEE RSN
FEAE—DH AT 0+ 1 5 BB ¢ A BUE R IE RS
Aok Le (PO,

PRI 1 ATA, 2 R — R BEUE RO R,
TEAEER Le (D) [l i J2 e /N 5 7 56 3R

W3 FH 191 3 J2 e /N T 9 21 5 B a5 R n el L A
Ry Fe /N S AR A U R — IR TR HE A AR
5] R, H A OC T3 A 3 i A 5 08 oK DL B AT R B 5
Fe AR Th AR I H 91 2% 19 AR By vk R
& B9 A7 H BRI ) i B e A — > BRI B
FLRR I R A A e 2

EEICHRMEER. BRSEA 2 M2 B
MSEBENECH i =12, n, WAFFE N Z
F G4 B I 61 35, AT AR row A

max (¢; X t;)<<row=_(pri (max(max¢,,n —1)))*,
g 1<i<n

Forh, priCo) Fm A NT o /I Bk 287 B
WL M ANSE L MRE S A S
B ¢, A BUSEALGAT 6 X 1,/ 7 L sk ) 55



384 it "

Bl

2 2004 4

B R XHE PSR T A BUE A A R e e
2/PHE _max (Xt AT B row= max (¢, X1;).

<iFj<n

B o= (pri(max(maxt, s n—1)))", W4y 2 #
SRR 0 DSECPEA SR A
BB 6=Vt i=1.,2, ., n B, MR IE 52 3 0 1 15 2
WA LU RIERR 2 L, () XX AN IE 28 R P 8 73
3 FART ARSI 9 547 B BB B RT A5 31 52 BR AR
SR — o e IR 0 I H 1 3R T L row <<
(pri(max(lrgi;(”t,,n—l)))z. RS,

IXANGESARUE T I 9] 2 08 47 2 P R 3 451
LR L QR N R B UE A0S S8
F e AL D00 3 Al ) BB B A R B R O(N).
filan, X F—AHA 10 MO S BB EE 10
ANATRBUE R R G R e T 2 A A w2
10 A~ 32 1 481, ot 0 3k ) 2 ) i 2 R R
112 =121 A3 R ] 33 AN AN R R 2 17 3 19 ¥k
B0, BEAIR T A0 3 ) AR T L3R ) 0 3 481 3%
W HA LLUF I R R

EX 2. WREANRGEH  MEOSH . B2
B e, BIBUEANECR ¢ i=1.2, 0, P 5 m BB
o I=j=m) W5 MPEHAEE A C, =1, Xz, X
e Xt A A RIRRGE W — DI R A B
X m DS A S EHR C,. BRI 1 R A
BHEMXm N SENAEEC, 5% m HSEHI I
AHEEC, W HEAE i R geoxd il ik A 41 % A %t

Coa
(: m )

TE2 WREANEAOSH. G138
BIBUEAN BN ¢ i=1,2,un, H t, =1, > >1,,
W32 28 6 %6 1o A FH 010 36 A ST 2 o (1<<m=<n) >
EIGIERER F R

p=

Zm(I<m<) NS HEEIER, LN p=

1 ><[2
18] X |2 XKoo X t,,,.

W, RIS 1L KRG DT row=
£ Xty WO ) 2% AL i 0 2 LA B /b i AT
LTRGBS E o Mo, HaEiRa
AWER IMMEERANSBWHAAEER p>1.H
A BAEE WA ASME. SHEDSSH <<%
FBEMEZR T UNSE o 538 W Xt
ANAA AR I S8 o 1A U Y 8 36
Rp=t, =1, B8 o MAANBUE W E 35 E S5
o B e, W X, NMAAHHE T, v A HE o5

Rop=t, A m=1 i8R IEHN. m=2 B 458
BB, LR RATIE 3<Xm<<n B}, 4500 2 IE
B .

MEE m DSB8, e smeve, ATREN
XN BAEANBOA 6 =0, == R RFA
HEDA ¢ X DARFBRTIE m DSEEIA R A
B MK m DSER AL GEOE ¢ X1, XXy,
Fr LA 1l 32 A XX om DS E A A E SRR p &

- L X t;, 1
p_ til X t,‘z X oeee X l‘r,'m o ti:i X t,‘4 X oeee X t,‘m

~ 1 _ ty Xty
Tty Xty X X, ty Xty X ==+ X1,

B IE. E R,

M T A 3 AT A 4 48] 2 R L e 2
TP 1) 52 B 2% A 42 1 28000 4% R 2 A B AT oK FR
JE 7 i p M AR 5 A R — SR T T E
FIr R AT 19 00 3 P 51 8 ke 9 AN DSCRE R 22 i L B 2R
F 0 3P B ARG L b

b

3 WiXAGIREMEZE

BT L AT Ie T T FATT A I ] 2 Y
AR Sk Tl MR R A B S R A A S 0B
I AE B 3 AN A BRI, Forb L 58 1 240 R ) A2
SR T A0 2 A B — 2 3T 451 3 — 2 00 3 o
2 BEORORE 57 2 A0 BEAT RGN, SR AR I #) 45 SR
K OR824 2R 5 UK 2R3 A e i
191 Az 0D 7 — L0 1 1) I — A R AT A K B 4

Fh i
WRENRRHILOSZHA o 181 AHBHA
LABUE G =1,2, - n, XS B0 UE A B R

WL HE L BD £, =1, = =1,). TR 3 44 B
I b A U (R oW 17 e = 3 B )
D B S XA WA O ST A A 42
T 76 7 .
3.1 EEAGIER

Fo A F G A B o3 A 1 TR B R A (FE
R PE n=4,0, =1, =1, =1, = 3) , HiIE AR H A8
S A RE — N 1 RS SIS 12 3 TR
SRR 1 ASE 3 A BUE AT DL HE N
51 AT R R U T ) Y B AR ) A
ELB KA P28 I 28 0 (AT S T30 2 B il — 4%
BAR L B b BT S A0 AR R — A T 5. )



34 S I A L T O 2 B SRR I 1T 491 1 Bl 2R R v 385

W1—2—3—1, 8t FRE 1 ADASEEEE 1 4ME, 5 2
DSEORE 2 DAL 3 DSEORCGE 3 ME L 4
SRR 1 AMAE R — 05 . e e B
A — BT FEE 7 FRATXS £ T LA R 3
IR .

(DY . #e W 4)2 RNAEB A, B — )2 02
M F0 R T AT AT

1 EEN TR ERRIET -2 A5
HEIERR T BT R R E AT RS

(3 2 R A A EEZ B A AU e
H O RE XA 85 S LB R — 5 i 5 R
JFH0 & e RE WA 07 (R A

(DO 12T L NG 2 R EA
T TE e BT T A B R — 2 AT R R
TN SR, ZG=D NS 5T
Q=<j<e)ABIZTHE NS T AN S, 55
i E AR G et 0102, — 1 B
FFEEANTENCSAREINRALESE  BWAE
KW BT B AT LB B 7 B B AR [ AL
B LR ARRENAE S AR B B 1 G s
RRWIGREH 0. BJFHEBES 148 28+ Ecds 1
{E A /NI 5k KX AT R RS L R FENEE
7T R 2 AN S LRI 1R 2,
st s L2y s WUF NG b +1 50 SR 51X
W N A R HEAT LU AL, BT ¢ AN A R
L bR — AR E TS AR W 32 i 1 G4k
arRIRWIAR A 0). RJFEEREAE 1 AN 38 2 A Eods
(B B /N B 5 A B XS5 HR 0 25 MU 2R
BB 5 RANAS R L.

G) g — 275 s Rt )2 A s E il —
Y RS R IR S R A R R 7 A 0 I
(EX

1 B3 1 IR0 445 &t g A Y

3.2 BEMKE

B 3. 19 77 A R D AN — Tl R ) i
FAAER BT LA FRATT a0 22 X6 32 o AT A DU L 4 2 4 3
PN ZHCZ B T A 26 2 5 o4 s o, GRS
o U BT A A5 ER R R A e i 4 % L AR

ek A 5 T A s B A T — 5K a8 U
WRLFE D VERET L4, Flink 1 5 3 5
Aimlwol 13 5 22,5t E S8 1 52804 X
WA HEEA S,
X1 HAEBERIE
[ AL

PN 21 1 %1 ¥ 2 B2 B3
S 2 B3 BR4 BHE3 B4 B4

1 13 11 13 22 33 12
2 22 21 22 11 31 33
3 12

3.3 EBmAFAERK

X — A0 ) H A AR A R I o A st e 2,
e 5 B FH 38 I 20 T A R A R XL O
— A SE A py I H 2R SRR R

1. A IR 0 2 Hh 4 Hh — A i U L 7 A — A )
LT AR I B0 2 B0 B R S B U B L L S
B ARIC N A B, DA T 2 A 3 U

2. 4y LA TR AR X AN ) R R S B o,
AR B 2 A R O 38 U T O U T LA A 2
e (o7 . [) AF U v O A S O S 45

3. DABFHUA B S R O AT R 2 MR A4 R
TLF A B B 45 5 B B A 28 bR 0 B M2 P 4R
AN FI A 5 38 200 1k 5

4. AR DA 4

5. PR A I I AR L.

4 WXAGIREREZRMER

AT AT E R R R XA B

DRI
PER L. SIS ER G T O AR BT A

T BE AR IEAT 2 A AH AR S8 45 Fh Al & BB e 4
R T AL AT B A S A R A AR
—EREAT A . AR R e E S AL X
AN A R R R I 4K R B 3R L e B 3 H 1)
F B R 1 X1, A

MR2. MEELEG I TUES, ZHi
FXHMEEM ISR EAAEN S ESR. 20
Bipy X, A I3 ).

ME 3. XTAm NS EBNSHA I
B R G, B i B2 ST 22 WA 2 5000 4% b 4
A HE S — eI B 3R R BB R R b
UGS 120 R R ARG — 2T U &R
T, 1 AR 25 el B - T A RH AR 7Y 1] Y 26, 1
HRZd—K.

EIE3. Y WEBH:=6==1,=t.n<



386 it " . 2% (14 2004 4E

e+ 1 BB A D ) 2 6 8 X AT B 1 2 !

SR T A A A AT — IR SR 1+ 2+i t+i
BB, NIRRT Esg Rl C = 1+ 2i 2+ 2i t+2i .

TS L UE B 7R I% 0 AR 1 R AR AE — R R BRI : : : :

1E 2238, 8K 5 Uk BAR 4 0 3K FH 491 ¢ A R 59 92 O 4 B 1+ G—Di 2+ G—1i = t+G—1i

A I AR — K T A AT DA I A1) 2
AR — W B n=1+1, B) n B KAE 1915
O, 24 ¢ R BN WA AR IE ST R T U7 8 4l

R 48 0 3 FH B8] 2 26 BB 1 I A 0 ) B A
SE R ST B 4 R o+ 1 2VBEA T
SR 2T BRI T S 25 R BT Y 2
AIJa =N IF B R AE . 10,2 — 1) i, 3G —2) 4,
st G+ 1d, T EFRATIR 43 8 23 1% 55 1% OF 4 g
Az K K I 38 3.

CDES 1275 504 B e i 32 ) 26 pl B 9 A
BRI T 9 45 10— T S D BB AT 2 )5 L FE SR 2 2
MEE 1A SR ¢ AN HES PR AL A AR
S 11,21, o001 XN FZRFTR S N 3R L1
gE LA R FRE LSS 2 A S S Tl AT ¢ NI
FEHES B AF 5 L 2 S0 12,222,382, 00,22, XF I I
FHRATFIS R L 2 S5 R AP R e 5B ¢ AT
WALAT ¢ AIBUFHES (4755 L 2 iR 12,20, 32,
T O AN = e 171 Y N I B S Q2 =K< N A
IAEN

() NE 2 R R SIFIR 88 1 A 4B
11,21, ARG HE 3 EN 15,25,
S L 2 AT A 12,22,32, 0,02 SR B R S

1 1 1 1 1 1 1 1 1

1 2 2 2 2 2 2 2 2

1 3 3 3 3 3 3 3 3

1 ¢—1 ¢t—1 ¢t—1 - t—1 t—1 t—1 t—1 t—1

1 t t t t t t t t

2 1 2 3 7 i+ 1 i+2 t—1 t

2 2 3 4 i+1 i+ 2 i+3 t 1

2 3 4 5 i+ 2 i+ 3 i+ 4 1 2
t—1 t 1 i—2 i—1 i t—3 t—2

2 t 1 2 i—1 i i+1 t—2 t—1

t 1 t t—1 1+G—DGE—D 1+ G—1Di 1+G—DG+D S 1l+G—D@—2) 1+ G—1)?

t 2 1 t 24+ G—DG—1) 24+ G— 1 24+ G—D G+ 1) 2+ G—D@—2) 24+ G—1)?

t 3 2 1 34+ G—DG—1) 3+ G—1D 3+ G—D G+ 1) 3 +G—DG—2) 3+ G—1?

t t—1 t—2 t—3 = —1+G—DG—1D —1+G—Di t—1+G—DG+D (t—1)? t(t—1)

¢ ¢ t—1 t—2 - t+G—DGE—1) t+ (—1Di t+G—DGE+ 1D t+G@—DG@—2) t+G—1D?

i=1,2,,0—1
FOR L LA ¢ B f IE A A 38 BB X IE S T
Jr e W5 EA G — R BIE A PR

3IEM 25,35 et B 1 B, B AT
8 12,26, 3¢, .t INEH t 5.1 5.2 5, 0—1
SR XS 2 BN RAPAT R R Z G TR 3
JEEAT SIS 3 MRS LS 3 R
A=Zi<p) 599w e By HES 25 N1 ¢ A 3 0 4F
FH1,2G—1)1.3G—2) i, 0t Gi— 2+ 1), Hip
Tz B 25 S DL ¢ BURBE, K B A5 5 43 6 R B R
N BB 3 A0 DL G A R R R

(3) MKULZHE 5 e H1 BT AN S S
ey D00y B T Y X 5K TE B2 R UEEE,

PER 1B TIZBAE 1 £ 3.1 T fEA K
A AT B AR R R A IR ) 3R L X R Bk
1) o A BRI B 0 ) 190 5 s A Sy ¢y X, s PR
2 T B 33X 2 VA R SR D ) B8 e ) B /ML E
3 T XFE—F L RIS RE N OS5
O Z B AR HSEC B B — 2 (E R,
BB 1 A Re e 0k 5 3 Y A B PR BT 3
BEXIZ S RGBT T 5 1 S PR SO SR R D
%28 S B I % v A (] 2 A R A G A TR Y



34 S I A L T O 2 B SRR I 1T 491 1 Bl 2R R v 387

AR TE 5 (E D).
5 MiXAGEmERTERENR

R T B v A R R AR AR A AR
BAIER I & T —EWR 8 A gh Bl TR, 3 H
FEA A S DU B 2B AR 1) — A A B
Gy IMUASE L Z BB AT A R R AR P RR T
T FRATTZ 28 T — 2l W ) A Bl ok, AR T
S AT — AR R 03k P 81 % L 4 481 )
RV A 9 2 AT R, LA 20 NER 2 28 1 AT T L
BHLHNRGH 4 DSBS ECE 3 N BUERT,
AT A UL AE B 9 A G T SR A X 4 NS
B 25 Pl A UE AT 4 2L N 81 Nk
o1 K T 3R B ks 75 %, SEPR B RS BE BT,
FEATA Az BT L 7= A 03K P 4] 00 o 37 /N T 4 T
78 16 M3 SR I FH A, 6 Tk — L Ak 2 o
EBEILABIFRTLAE . Gz £ b e 2 11 %m —
NRGAH 10 ST 3P SEREN S
5AMMUE. 3 N SHEE BN SHA 4 M IUE. L A2
A 3ABUE 3 N SEUEBASHA 2 A BUERT,
A B RTS8 AL 1 4 T 7 T 2
BB 30 A, BRI H ) =4 30 47, i X ixX 10
A SR 25 P2 G 0 4 T 55 B 192000 AN
Bl KGR T 99, 8%, XF F g # 3 iRk iy 45 R 7
FATH A P AR IUE, i 3R 2 P RYEE 1.6 17.

x2 ERIEHR

I3 75 5k 2 A 151 %
34 9
53X 43 X3X 28 30
313 1()
4X3X2 12
2]() 10
1718 289
2126 86
31245 28
6 ZRIE

AR SCHR T — T T 1 2 B D3 )
H 3 2 Sk IR 1%k A DGR o, 1 2% T4
LS SERRACR. UL T I B0 7 A 1 I 56 491
HATROR /D 2T 25 S HON 4L 5 2005,
RIATH B ARUEAE B P S B [0 4% Bl 21 4 509 5548
AP X BE N AT T 1] L X Rk O ik PR L

A IE A SR BT, B — i H A SR I 451
B FEIT 5 AR R O7 VAR T IE A2 2 O IE L3R
4 F) 35 3 A7 AR AR 22 oA A R 19 XL o T3 2 X TR
BRI IEAZ 3, H A& B OB R 3 75 vk, i LAIX
25 1E A1 B BT A AR I X 9132 5% v A O Al ok
B Sy BRE 12 A A A v s o)
BRI AN S H G B2 A R LT F
ANEERAEREAR. ) EL G IE A g Bt AR Y I
P B A 22 O B0 T B i 22 1 FATT AR A
FHAB 2 el 3o 3] v i il 2 s 2 47 10 A4
SR T R IE A B ik B W
300 AN, i EL AR T ¥ PR A k. i LA
JHA5 2 T 5 P 1 AR I 3

RT3 491 2 A B 8 BB E ST A 18 SCIE A 2
RZ ,Cohen 558 # 1 — Fh & T 41 45 B 19 3L
Kot 5 e XA T ¥ B A B IR dE T LAAR Bl
MILEOR LI RES B PINA S E G B E 2
NSRH S BTG R R 5k T I R BT
Az I 1 R DG AT G T PR A IR 1 B A Bl
A U T TR T R AR LSS R B B L R —
A BT R A — B O A ] A s DG i X 451
fCHE S — A I IF 5T

B O SESEFRFARTIAATAEIMT
KEQ A AHN KRB SFHUFRAFALSTAH
XAt A H N A RBAET RAF 2AF R,
15— I B

2 X% X #

1 Schach S. R.. Software Engineering with Java. Boston; McGraw-
Hill, 1999

2 DeMillo R. et al.. Constraint-based automatic test data gener-
ation. IEEE Transactions on Software Engineering, 1991, 17
(9): 900~910

3 Grabowski J. etal.. On the design of the new testing language
TTCN-3. In: Ural H. ez al. eds.. Testing of Communicating
Systems. Kluwer: Academic Publishers, 2000,13; 161~176

4 Schieferdecker 1. et al.. Conformance testing with TTCN. In:
Telektronikk, 2000,96(4) . 85~95

5 DeMillo R. etal.. Experimental results from an automatic test
case generator. ACM Transactions on Software Engineering
Methodology, 1993, 2(2): 109~175

6  Offutt J.. An integrated automatic test data generation sys-
tem. Journal of Systems Integration, 1991, 1(3): 391~409

7  Rothermel G. et al.. Regression test selection for C+ + soft-



388 it "

Hl

g3

it 2004 4

ware. Journal of Software Testing, Verification and Reliabili-
ty, 2000,10(2):77~109
8 Offutt J. et al.. The dynamic domain reduction approach to
test data generation. Software Practice and Experience, 1999,
29(2): 167~193
9 Chen T.Y. etal.. A new heuristic for test suite reduction. In-
formation and Software Technology, 1998,40(5~6). 347 ~
354
10 Walter T. etal.. A framework for the specification of test ca-
ses for real-time distributed systems. Information and Software

Technology, 1999,41(11~12). 781~798

NIE Chang-Hai, born in 1971, Ph.
D. candidate, lecturer. His research and
teaching are in software engineering,
software testing, fuzzy information pro-

cessing, neutral network and etc.

Background

This research is supported by the National Science
Foundation of China under Grant No. 60373066, and the title
is “Research on Techniques of Software Testing Based on
Combinatorial Coverage”. The task is to research on the
combinatorial coverage method for software testing, its sci-

entific effectiveness, and related problems. The research

11 DeCock D. et al.. On finding mixed orthogonal arrays of
strength 2 with many 2-level factors. Statistics & Probability
Letters, 2000,50(4): 383~388

12 Hedayat A.S. et al.. Orthogonal Arrays: Theory and Appli-

cations. New York: Springer-Verlag, 1999

13 Cohen D. M. et al.. The AETG system: An approach to tes-

ting based on combinatorial design. IEEE Transactions on Soft-

ware Engineering, 1997, 23(7). 437~444

14 Cohen D. M. et al.. The combinatorial design approach to au-

tomatic test generation. IEEE Software, 1996, 13(5). 83~88

XU Bao-Wen, born in 1961, Ph. D. , professor, Ph. D.
supervisor. His main research and teaching are in program-
ming language, software engineering, parallel and network

software, knowledge and information capture technology.

group has made a lot of work about the techniques of soft-
ware testing based on combinatorial coverage, such as the de-
sign and implement of several algorithms and tools for test
data generation, the methods for debugging based on combi-
natorial testing and so on. This paper is a part of test data

generation algorithms for different coverage requirements.



