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Abstract Using genetic algorithms to solve the problem of generating test cases for path coverage is a hot topic in soft-
ware testing automation. In view of the problems in traditional standard genetic methods,such as premature convergence
and slow search efficiency, this paper designed adaptive crossover operator and mutation operator, thus enhancing the
global optimal capability of genetic algorithm. Meanwhile,a new fitness function was introduced to evaluate individuals
based on dynamic generation algorithm framework, which combines approach level and branch distance and takes the

nesting degree of branches into consideration to compute the fitness values of test data. The experimental results con-

firm that the proposed improved method is more efficient in generating test cases for path coverage compared with the

traditional method.
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Fig. 1 Generation model of test case based on genetic algorithm
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Table 1 Branch distance functions for several kinds of

branch predicates

No. Branch Branch distance function
predicate f(P)
1 a=b If [a—b]=0 then 0 else l[a—b| +K
2 al=b If la—b]70 then 0 else K
3 a<<b If a—b<<0 then 0 else (a—b) +K
4 a<b If @a—6=0 then 0 else (a—b)+K
5 a=>b If b—a<<0 then 0 else (b—a) +K
6 a=b If b—a<<0 then 0 else (h—a)+K
7 aNb fla)+ f(b)
8 aUb min( f(a), f(b))
9 la negation is propagated over a
10 boolean If true then 0 else K
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Fig. 2 Control flowchart of calculating example for branch

node weight
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Table 2 Experimental results of average evloutionary generation of
triangle classification program

P 3 3 bR

B E g

[0.,N]? A TIGA TSGA R/ %
[0,1287° 30 21.2 63.8 33.2
[0,2567° 50 33.5 71.4 46.9
[0,5127° 80 44.3 211.2 20.9
[0.10247° 100 68.5 428.7 15.9

3 I AR Sk Ak ) ) S 56 45 R
Table 3 Experimental results of total evolutionary time of

triangle classification program

BpseE e KA & e

[0.N7® M TIGA/s TSGA/s B K/%
[0,1287° 30 0.079 0.164 48.1
[0,2567° 50 0.086 0.255 33.7
[0,5127° 80 0.335 1.606 20. 8
[0.,1024]° 100 0.634 3.607 17.5
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Table 4 Results of average evolutionary generation for covering

different target paths

PATHI PATH2 PATHS3 PATH4
TIGA 1 1 4.5 21.2
TSGA 1 1 6.3 63.87
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Table 5 Related description information of four industrial case

tested programs

K% EREAEHN LE

B A 7 P N o BN E
sed 25 6 : [0,10247°
interserve 52 10 [0,512]*
totinfo 142 30 6 [0,327°
spice 215 64 9 [0,1287°

A ZH SEH B B RN TR A3 AR ST AE AT 50 K, X TR
J¥ sed Fl interserve, X P EE R /N R 30, Fx Kz N 500,
Xt F ¥ totinfo A spice, BRI HE R /N 50, e K1 ECH
2000, SEEGETTHE Ak A E00 - 1A B A ) A R R Ak
A L S5 5035 6 BBl .

F 6 Tolk I BIAR e i A AR50 R B Ak I TR] 1 S 56 25
Table 6 Experimental results of evolutionary generation and

evolutionary time of industrial case programs

- ’?ﬂﬂﬁf%’ﬁi& : E\?ﬂi%ﬁﬁ!’ﬂ/s
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sed 34.2 216.3 0. 883 1.061
interserve 69.9 412.7 0.147 0.053
totinfo 47.5 1318.6 0.785 2.294
spice 116. 3 1912.2 0.981 4.722
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