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A Survey of Pairwise Testing

Tatsuhiro TSUCHIYAT® and Tohru KIKUNO'
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Table 1 Parameters and values.

OS | Browser | Network | Optimization
NT IE Modem L1
2000 | Firefox Wire L2

XP Opera | Wireless L3

02 0000000000
Table 2 A test set for pairwise coverage.

OS | Browser | Network | Optimization
1| NT IE Modem L1
2 | 2000 | Firefox Wire L1
3| XP Opera | Wireless L1
4| NT | Firefox | Wireless L2
5 (2000 | Opera | Modem L2
6| XP IE Wire L2
7| NT Opera Wire L3
8 | 2000 IE Wireless L3
9| XP | Firefox | Modem L3
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D:\pict>cat ModelFile.txt

0S: NT, 2000, XP
Browser: IE, Firefox, Opera
Network: Modem, Wire, Wireless
Optimization: L1, L2, L3

D:\pict>pict ModelFile.txt

0s Browser Network Optimization
2000 Opera Modem L3

XpP IE Wire L1

2000 IE Wireless L2
XpP Firefox Modem L2

NT Firefox Wireless L1
NT Opera Modem L1

NT Firefox Wire L3

XP Opera  Wireless L2
2000 Opera Wire L1

NT IE Modem L3

NT Opera Wire L2

2000 Firefox Wireless L3
XP Firefox Modem L3

01 rPICTOOOOOOO
Fig.1 A PICT model and the output.
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03 000000n=40V =30
Table 3 A test set constructed by an algebraic method (n =4, V = 3).

i|g p=1 p=2 p=3 p=4
0[0[0(=(0%x04+0)%3)[0(=(0%1+0)%3)[0(=0*x2+0)%3)| 0
0[1]1(=0%x04+1)%3)[1(=0%1+1)%3)[1(=0*x2+1)%3)| 0
0[2[2(=0%x04+2)%3)[2(=(0%1+2)%3)[2(=0*x2+2)%3)| 0
1[0/0(=0*0+0)%3) [1(=1*14+0)%3)[2(=(1*2+0)%3)| 1
111 (=Q«0+D)%3) |[2(=1*1+1)%3) [0 (=1*2+1)%3)| 1
1212 (=0*«04+2)%3)[0(=1*14+2)%3)[1 (=(1*2+2)%3)| 1
2(0[0(=2%04+0)%3)[2(=(2%1+0)%3) |1 (=(2*2+0)%3)| 2
2[1[1(=2*0+1D)%3) [0 (=2+1+1)%3)[2(=C2*2+1)%3)| 2
2(2[2(=2%04+2)%3)[1(=(2%1+2)%3) [0 (=(2x2+2)%3)| 2

0000000000V20oO00000000000
0000000000000000 [32],[35]0
010 VvOoOooooooooo
020 n<V+1
0000000000000000000 V2OoOo
000000000000000000000000
000000000000000000000000
000000000rR=V+10000000000
00000000-<VOO0O0O000O0O000O00
000000000000000000000000
On=V+10000000
V20000000000 ¢,; (0<4,j<V—-1)0
000000000004, 0p(1<p<n)000
0000000 ¢,000000000000000
000000000000000
ﬂ_{ (ix(p-1D)+)%V 1<j<V
b i j=V+1

000 %000000000000000
0300V=30r=4000000000000
00000000000000 2000000000
00000000000000000
00000000000000000000000
0000D0000000000D000000000
000D000000000000000 [32,[35)00
00000000D0000000000000000
000000000000000000000000
V =4,89,16,---00000000000 n=V+10
0000000 vV200O0000000000000
0000000000000 (4)000 () 0000
0000000000
VO0OO0O0DO0O00000000vVOO0ooooo
000000000000000000000000
000000D000000000000000000

2666

oooooooooooo
3.1.2 OUOOOO0OOOOOOO
3.1.1000000000n0000000000
Vioooooooo1000000000n2>V+10
gobodobooobooobooooobooboooobobooo
gbooboooooobooobooboobo

n>V4+1

000000D000000000000000000
000000D000000000000000000
000000000000000000000000
000000000000000000000000
0000000
0000000000000000000000
00000320 [34MO00000000000000
00000000000000000000000
03600000
00030n=40V =30000000000
000000000000000000000000
00000n=16000000000000000
000D00000000000 40000
0000000 900000000000 3000
000000000000000000000000
00000000000000 9000000000
00010000 40000000000000000
002000000000000000000000
00000050000 80000090000 120
0000130000 160000000000000
0000000
00000000001000500000000
000000000 900000000000000
000000000000000000000000
000000000000000000000 300
000000000000000000 304000



goooooooooooooo—00o00o00oooooooooogg—

04 0O3000000000O00000ODOOOOOOO

Table 4 A test set recursively constructed from
Table 3.
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Table 5 A pairwise test set for V = 3.
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Table 6 A pairwise test set constructed by
combining different test sets.

000 0[O0 O O[O O0OJO0 0O
11 1 11 0|1 1 0|1 1 0
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TS «— 0
repeat
Hicle T AN r— A t B
TS «— TS U{t}
until X7 T A XA HNLy IR END
TS %itJ)

02 00000000
Fig.2 Incremental test set construction.
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Fig.3 Direct test set construction.
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Table 7 The results obtained by hill climbing.
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Table 8 A pairwise test set satisfying additional
constraints.

OS | Browser | Network | Optimization
1| NT IE Modem L1
2 | 2000 | Firefox Wire L1
3 | XP Opera | Wireless L1
4 | NT | Firefox | Wireless L2
5 | 2000 | Opera | Modem L2
6 | XP IE Wire L2
7 | NT Opera Wire L3
8 | 2000 IE Wireless L3
9 | XP | Firefox | Modem L2
10 | 2000 | Firefox | Modem L3
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