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(1. PLIREFERFR JRAEFLT 528404

PRIEFH

L ABRWBIERE S ARAMET 510665)

W OE: AXTAT Pairwise Bk 9204 MRE A S F ik #ATT Lk fobb B oA, AR Pairwise Bk AT & F
P& AGNRIATT F KoM AR, 428 PICT T BT w7 -F 4 #ATAA MK LI, RIEREF-FEEFERLAA R

Bk R X ZRATT AL, R —FRGAESNKAAE,

AHEAE PICT £ B -F 6 06N X e A 20k, i+ &40 % X3k

Xk RHATT AT A LR, HARKA GRS . MXAE RE AR KRAT 7 @ A — R

XH#iF): Pairwise; #B4-mX; PICT &

1518

BEE YA HARKIAMRE, AT KB A SR
AT SEME B R BRSO R = R E A AR T
FEEER. FR, BEE SR SATIT 2 M, AR
GUIREAWTRKR, RAEREWARFSS R, TIFRAHTE
XEZVFEMEZ Y5, X A A WK A &
AT I

AN e — M EZRRGNA % BVEERERN
MK G5, fets DL 2R G 8ot sl B 4 1 &2
Hz 8] B A2 AR FH i R i R 8. 7 5 R AR S AL A D
PR R T DB [ L, A 2O RSO A Ak 45K
B RN E TR T = FHES: M H #17#L (Evolve Test
Case) « Z## L (Evolve Parameter) FIHEK AL (Evolve
Test Set) o 4 AW AT DAIE ik = FiobE 22 R0 AN [R) 5005 0 A2
G T A [R] 78 75 3R A U

BEXT M (Pairwise) AI LAMR4E O @ % 4F, A3k
FAE ARG AR 7 55 2 2 M P S, T
ZH A TR 3 ) A BRI R A BE Ik B T T
SPAET, PR E 2 B AT R B A AR T

AN 7S ke — B2 N IREI . W&
S HBNHZ, BRI RS, FHDRRRE,
R P @ERZ, N2 a2 R, AR AR 52 2% A

PICT &2 — MUA WAL H TR, #EAE—DNRIEN
HAEMRABE G 2 b, @ ST r 2 45 5SSk 15 B
RN SR e f KPR B2 b 2 ISR A N H & T4 .

AWFFFIH Pairwise 512 BARXT 3 F & KRGk, 1
FH PICT T B X R & 47T H A MRS 5, AR HEEF &
AT RAH PO EEN AR R RFAT T AL, #E—PiEs
HAE MR .

2 LHEMK

2.1 AAMRAR LR R

HEMR PR H R T &M R & HHAHEAEH
HR AR 7 %, S B IE B 4H 5 M7 22 b (R 26 R O AH ELAE
R 2R 8 R e b S AR 92 8 A 2K

A4 MR CT(combinatorial testing) % &R 4t HIHAEEL ]
WS HE A2 BAE AT AR X B i, AT 980 i
Bl REL 2, B BRI B RGP RY 70% 1
WA 2 EH AN SR B 52 AR SRR AR, 5 akbsAe o
KIS A E— B 6 AN Pl [k, HEMRE AR
B A T

HENMKBAGT ZHM AR MR, SRERN
— POk LR R B2 7 RS S A .
tHA0AR, SEE A A0 70 K S0 vt AR 5N THE LA
AR, IR T R e e G IR 7 7. AT TR
SO FCE M 3= i 2k, F AR DR S At
FERFEFFIR . #2230 8 AR 22 4 R 45 7 A 212 M
Fj @,

2.2 AAMR E IR B

A IR A — Rl DU 81 A R vk, A G A 451
AT T A . LA TNRHEAE A AN A R AR A —ANME
i&%i—\‘:

MPEELWAEMKEREHREEZEaANY, EH
F={f1,£2,---.fn}, Hf, ZHAH i DATREBUY, B HE
55 wi={0,1,++li-1}, 1<i<n.

W m ot 4 (wl,w2,-,wn)(Wi€EWi) A SUT (software
under testing) [ — 2 M A ] 2H & W0 A0 0 X 497 4R 24
PR R

SUT ) t 4E78 7% % CA(N;t,n,(wl,w2,---,wn)) /& —> Nxn
FIBC, wi 251 SIS | MBS, ER A SEE K
B Nxt (PR EE TZ AN EFTE t o, « RnRd
&7 SR I s

AR F & o801, BH 2 RN HEAE RS (1), BT RS
FAASE (o Yo (£2), A AN TR R X 4 7% 382 07 =X (£3) LA AN TR

o LT H: 20205 RAEHRFH T L@ HBONTRAFAE KT AL LDA 3 RIKF & KBRS RS L A" (A

B4 5: 2020KTSCX333) .
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MANAFEE (f4), BETPERENLER 1, 4135
MNSHAA 3 ANEUE, PTRAUER 47 5558 CA(9;2,34).

R 1. HETEECE

Operating System Web Browser Connection Type Memory

Windows IE LAN 528MB
Linux Safari WLAN 2GB
Macintosh Chrome Internet 4GB

2.3 FA FPairwise ik ag20-6-M)K

Pairwise 7] AARHE 508 IS 1F, B 34 e MR 22
MRF N el 11 i B o T4 e P B ) P £ R W ]
GBI A A B8 )y ok B T 8y )P, e EH R
ERMA AR T E. 2R, Pairwise WA AL, 5 i il
/& Pairwise X T-4EFE I 7ok ul, FHZEXNDLSIRAL, FE
TEAZ MHAYE BB SCRF o T3 B S T BN A B 58 i
FHIR, Pairwise B2 — & I8  AH LG T4 IE RS ekl
Pairwise 5754 T 2 T 2 AR Z A TAEH BT~ 410 bug, &
HEGH.

2.4 A FPairwiseFikay204-M)K T &L

BUIR £ F2 7 #R HE 4% Pairwise BVE 724, & L2
ReduceArray, SmartDesgin ff%K ¥ PICT LE.

ReduceArray 1% [If Pairwise 78 o B3R ), i Hi 51 B 3%
R & B —A R 5 T DASCRF ISR, 32 2 4kl 3 4
% i vl LAZE RS P 7 S5 1 Pairwise X W2, nILAZA H
N IR AN A H 1 SR A TR ES Pairwise XA A H, 4
R BI A E T DU B A, TR TR, 2 mr , (R Bl & H
BFIBLII G 0, 0% N B B B AE RS, S S IR I AS SR T
BRI A

SmartDesgin 75 & N 4 Pairwise 478 i i — 4L H B, ¢
FRARKAE T, SCFF 2 451 Pairwise B o6, A HHITAGIES
AR HEIRM, ERREER. R EAT R,
BH—IH e 3L R R BT IR N 2 80 L

PICT (The Pairwise Independent Combinatorial Testing
tool) & HH IR 2w i ) AT B A BT R, ARk
MRS P LS S AR N MR B BUEA S . FET 450
BAE, I B A T BRI N AR R I EE R 51 R
AIERIE . PICT 4252 2 A BB SCHHAE N, i A\ ST
HEESHERN . BUEESARKR, 2 —MHRAR
HEBHMRHGIERE, ST RR— NS, 85—
TIRE RGN —ASH, B TR B 710 82 1) 2 50
fE. PICT ] %5 BN 52 77 AE LU T 2 AR s B v 22 0 3K
o

2.5 Pairwise H ik APICT P ¢4 =I5 54

Pairwise /& L. L. Thurstone(29 May1887 - 30 September
1955)* 7 1927 8 S R 1. AfR 38 [ 1 — A0 H GE it
98 Pairwise 1152 3k T A GE th MU A% 48 1 158 70 s
BEATIRAL S 45 2740 o
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Pairwise & 1T 2 ME 1%
(D) H—AYEEAAIER N, B — AN AR
HRLE.

(2> WA B gt i, 73% M8k (R T2
35%, XK T /& 38% ) S FH B K188 2 AR -7 AH AR F P AR 1
19% WGk FE 2 i 3 DN FAHEAE R A1 K, Pairwise
FTEEIE 2 B s EAER LR B8 & 1t e e
= .

# assume test cases 1;,...,I;.; are already produced[g]
# slots in P reflecting combinations selected by r1,...r;.; are
set to covered
if there are any unused seed combinations not violating any
exclusions
add a seed combination to r;
mark all slots in P covered by the seed combination as
covered
while there are parameters with no values in ;
if r; is empty
choose a parameter interaction p from P with most
uncovered slots
pict the first uncovered combination from p
else
# assume values 1,,...,1,_, have already been chosen and
added tor,
look at subset Q of P that covers at least one parameter
with no
representation in lj,...,1 |
loot at slots in Q which values are consistent with already
chosen values in 1,,...,1,
if there exist uncovered combinations
pick a slot with values which whom added to r; would
cover the most uncovered
combinations with 1,,...,1,.; and the resulting partial test
case 1; would not contain
an excluded combination
else
pick randomly a covered combination which whom added
to 1,,...,1, ; would not
contain an excluded combination
add values of this combination to r;

mark the chosen combination in P as covered
3 BT AW

3.1 Wi -F & EAAEMIK

BRI a BTG, 22— MAdlei At
W 22 G R G Ak B T35 45 °F & /2 £ . 7F Internet
WA F HEAT 7 25V B 118 R 0 ) 28 =1 [i) 0 L Bt 7 25 IR 32 78 1
S A, BAEEER. R, BEmar. KRB,
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AR
e EE= N BRI
e ) fiEiRER EEIEHIEE
—— HEE SEFRHT (AUX) EBHVKSE KkE ¥ 78.80 xi  HE
SHEERIEL LB R3304 N ENRBRKSE 1.460kg
~ _ . BREs: K (...
Ir £ i&: Tt 2H6B[AH] 09:00-15:00 Bk R

H =& ek BERSLEAR

O B#ExEtt vo0.70

8% #ank
BRiES pet = {LEEnE
S#IKA ¥0.00

P s 5nEmRs

Bl wiPEAMRAARE

R2: WETEWMASESIUE

AT fici% 75 =X S ALihF
TRETK H & i A A H
TELR AT Epu St B ¥
A RARAT A =ES e 2 Y i
R 3: PICT A= R v R ~F & It FH 451
AT fici% 77 = B L F
TELR AT 1A A At S i
A ARAS EEE1iRSES BRIz e}
TEL S AT HE % RSk AT T
A ARAS Epu St P n L g5 "
TR EIfF K ik B RS R H
TR IS RNk A A S H
eI Epud St B i
AR RS RIEE RSk AT T
TELR A IS RIEE= B H
e EIfF K EE=1iR5ES P AR i
TR IS RISk 2% "
TELR AT H kP RS TR i
AR H kP i i S FH i

RS EE I . k. W RS MR TR ST S
RO IEMBII . S G, e Ta. FETE%EL
ERIEA R REAIT R A CRIRLIES) .

HEF G B A& Z . ZHERM. BEEZ 0k
GHE R DA A N, 2] LU PC, AT BLZ SP
(Smartphone)  PAD it 1] LLJ& PDA, i bk 4n il ¥ 1t £ 3K
T RA BT AT RATH SR SRR A
5, BB a AT AT E 1 . Bk, BEEs
DN FH 2 5 DA g ok 22 PR 3R 45 A sk i) 7

3.2 & F S @b nKE T

HEZ 5 G —NEIRNIMNEZ S R, RANREE
X, MANSEEH-WHELRLR. UIIEELK B35
FE IR A EEO B, RSO S L S
%77 SR B A BEAE 3 ANTIREIE T A 77 =0 TR BT R
TELSAT AT, ity U B ERLIE. HiEPusm b
ITER, REHBARE ML ESR. BRI e, FL5
FEMH. MBI 3 FoRE.

F AR A

pGibURZ NN = RN DN 3EE 55 W s W L5 . T W 7 -
7 AL RER 4 MAANSBIIER, §ANSEE 3 ATk
5, Wk 2 FR.

A B 451

WA S HO A, SN PICT A sl i F ],
W 3 fis.

3.3 #%& (constraint ) 432
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XK 4. HAELAREKLR PICT 4R 51

ST Figiz 75 R L
TELSAY SR=EURES 7 DA Hi
TREIfHK EpdyStH A8 st e 7
FAACAS EITAR DA SR HT
JRAARAS EprdyStH [EEERR H
FAARAS ElE{BES iz ¥
TELSAY EITAHE [ERERR: B T
TELESAT ElE{BS i A8 st e H
TREIfHK SBraSu] iz fa
TESSLAY LA i DL TR H
FELSAT EpdyStH a7y H i
TREIfHK ERELiFEES i i L A Hi 1

R 50 AL O L S5

Task IPO CTS DDA PICT

34 9 9 9 9

312 17 15 18 18
415317220 34 39 35 37
41320235 26 29 27 27
2100 15 10 15 15
1020 212 210 201 210

FEH A MR LR B b, & AN R 2 B HUE 2 AR AT
B, BIEIZR A FEUEA W FE %R B FIUE. HE, K2
AR ENAERRIPSE Pl A S F W

PICT BRINE WA 4 & 7538, AR il i 4 mT LA
HAEEHNTROIUELA . JH BT HA ARS8
BEMR LR MMARKR, ERIIHBIEAE—ERIT
&, FIFH PICT w8 i s I N I 20 3R 2% A SR gk A7 elidt

Pe =T S N R 5 W s W v 7,0 e I O s
EFEFTA LRI AL AR o s 7 Rk “ TR B30 1
Bois Ty A RRIE R “ BITER” » 4Ek ) UL “ HITH
F7 0, REHFAGRSI “B%E7 o WEERErah T
AT AL BT SR AL R Z MRS RS
AL S IR

IF [ 3R 7720 =" IR AARAT " THEN ([ 1< " Fidh
RS "OR [fREFF < "8 "OR [ i | < " &
SLIRAG ),

IF [ A0 =" 12283 " THEN [ Bdiz 7= 1in {" &
BCE " Bk )

IF [ Bcik /s 1 =" EITE$E " THEN [ 55 Jin {" FE
PrEgs ) A R

B LR 2 EARIS i N PICT, 58 BB A 23R 2611 /) F 491
A, WIER 4 Fse

4 MRERE SR

N T 25507 PICT R4 A MR AR, LA H R
- AR B, Bt T 4N R4 CA (34) L CA (312)
CA (2100) F1CA (10200 (44~ 31H, 1273 1H, 200 4>
21H, 20N 101E) 12 MEAE A MCA (415317220)
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(CGRARFF S 52 24, Hodr, 154418, 174314,
20 N 21l) HTMCA (41320235) (RS2 56 4
4, Hd, 1AM 41, 200N 318, 35218 5 HE
F AETG. IPO. CTS. DDA % J57% 5 PICT #EAT H 1l 7 i
AR AR A S B s, S5 Rk S Fiw.

N FH 181 78 55 2 (9 2B B B PT LA . A PICT 2E ik
) 491 78 5 2 1) A O ASE S AR B R AT &5 Y, {H PICT #%
OFEIE AR G T HA IS 2 HE R B0, £ 1AM
FAPERZ O 5 B T e ME S5 07 T PICT HA BF R I

5 £5iE

H2Z, PICT f& —#UTE KA MR TR, &2
FEAE— A RAE A A IR A A 51 B2 b, BA 5
AR R R i 5 R AR R R T E L AL
THAT % AE R — KPESHE TARMEIRER, £
H AN RAZAC IR A RS PEAE A A 4 B E
JSEAAE AN AT 3 Fe A o

SE K
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