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Symbolic ZBDD-based Generation Algorithm for Combinatorial Testing

HUANG Yu-yao LI Feng-ying CHANG Liang MENG Yu
(Guangxi Key Lab of Trusted Software, Guilin University of Electronic Technology, Guilin, Guangxi 541004, China)

Abstract Combinatorial testing is an effective method in system testing, which can test system with fewer test cases
under the premise of guaranteeing error detection rate, However, the complexity of the problem of constructing test ca-
ses is NP-complete, and many algorithms only get the suboptimal solution, This paper presented a method of generating
test cases based on symbolic Zero-suppressed binary decision diagram(ZBDD). The method first uses the structure of
7ZBDD to perform a compact symbolic representation of the test system. Then, using implicit operations of ZBDD and
combining with the idea of greedy algorithm, the method can cover more combinations and reduce the set of uncover
combinations to generate smaller set of test cases. The method can satisfy 2 to 4 wise coverage, Experiments show that
this method is feasible and has the characteristic of small node cost.
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Table 3 Comparison of test case number generated by

common algorithms

M KL  ACTS PICT Jenny

FoCuS ZBDD

S1 12 9 11 10 9
S2 21 18 18 20 20
S3 33 37 38 37 38
S4 28 27 28 30 28
S5 16 15 16 15 16
S6 11 10 12 10 10

# 4 OBDD Bk ZBDD Bk i s b
Table 4 Comparison of nodel overhead of OBDD algorithm and
7ZBDD algorithm

Mk £ %  Uncover t®  OBDD ZBDD

S1 6 119 66
S2 78 8755 794
S3 1830 993562 26102
S4 2775 - 28302
S5 4950 - 25141
S6 6 108 56

# 5 OBDDH¥ES ZBDD Bikfat MIAEH HLE /s
Table 5 Comparison of time overhead of OBDD algorithm and
ZBDD algorithm/s
MK KS%  Uncovert®  OBDD  ZBDD

S1 6 0.016 0.001
S2 78 0.032 0.047
S3 1830 2.108 5.556
S6 6 0. 04 0.01

F 6 S6MNRFH L ZBDD B 245 A MR F 4
Table 6 Test case generated by S6 test system through
7ZBDD algorithm

oS FlashVersion CPU Browser

1 XP 8 INTEL FOX
2 XP 9 AMD 1E

3 0sX 10 AMD FOX
4 LINUX 9 INTEL FOX
5 LINUX 8 AMD FOX
6 XP 10 INTEL 1E

7 0sX 8 INTEL FOX
8 0sX 9 INTEL FOX
9  LINUX 10 INTEL FOX
10 XP 8 INTEL 1IE
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