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Research on Algorithm of Parameter Pairwise and n-way Combinatorial Coverage
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Abstract Combinatorial testing is an important part of software test data generation research do-
main. The parameter pairwise testing is the most widely-used technique. Various parameter pair-
wise coverage methods for test data generation are surveyed in the paper. The main problem of the
existing and dominating pairwise coverage algorithm AETG and IPO is their blindness and rando-
micity when deciding level value, therefore the size of test cases is difficult to control. Based upon
this, improved AETG and IPO algorithms are proposed. In the proposed methods, the size of
test cases is effectively controlled by the pretreatment of parameters and the consideration of the
level combination of all factors. The level value is decided as early as possible by more consum-
mate way. To validate the effectiveness of new algorithms, emulation experiments and practical
testing are carried out. The experiment results show that the number of test cases generated by
improved algorithms is smaller than the one by original algorithms, and the reduction effect is
more evident; disciplinarian relation exists between test case amount and pairwise amount, also
between test case amount and factor level amount. A series of conclusions are drawn by analyzing
the results. On the basis of pairwise coverage, n-way combinatorial coverage algorithm which
combined with genetic and AETG algorithm is proposed. The fact that time complexity of new al-

gorithm is lower than existing method is also proved.
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AETG ( Automatic Efficient Test Generator )™
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} Endif

} Endfor
} Endfor
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e MLE
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/) RAG AL FR
If p )G — 128 then F p, (E 88 Y BEHLIE AL
B ILRA s

Else if (p;.w.p;.w) BB FE UP 1 then
Fw AR p; 9 JERAH 5
Else I p; B3 r ity B WL 1B AR 2 TE G185
Endif
Endif
Return (PC,UP) ;
Endif

Endfunction.

Function IPO_V (PC,UP){
PC'=;

While UP# & do {
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FHBR B Z 0 o WIEHS p, s
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X T pio BEABUE o, RN HE (=
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¥propop W —HIBEAER - DITRIMA
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PC=PCUPC’;
Endwhile
Return PC;
Endfunction.
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from design model to testing model and test data generation
based on U2TP. This paper focus on the research of combina-
torial testing, that is how to generate the least test cases
which coverage all the parameter pairwise coverage. On the
basis of pairwise coverage, this paper also presents an n-way

combinatorial coverage algorithm.



