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Abstract As a fundamental software testing technique,random testing (RT) has been widely used in practice. Adaptive
random testing (ART).,an enhancement of RT,performs better than original RT in terms of fault detection capability.
Firstly, this paper analyzed the classical ART algorithm with high detection effectiveness and large time overhead. Se-
condly,it summarized the ART algorithms by partitioning to reduce the time cost,analyzed and compared various parti-
tion strategies and test case generation algorithms. Meanwhile, this paper analyzed the problems of the key factors af-

fecting the effectiveness of ART algorithm and leading to low efficiency of algorithm in high dimensional input domain.

Finally.it discussed the problems and challenges in the ART algorithm.
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Example 1
Integer X.Y.Z; Example 2
Input X,Y; Integer X,Y.Z;
IF(X>0 AND X<<10) Input X,Y;
AND(Y>0 AND Y<10) IF(Y<<=0)

THEN //correct statement is IF
7=X; (Y<<0)
//correct statement is Z= THEN
2% X; Z=X—Y;
ELSE ELSE
2=2*Y; Z2=X+Y;
OUTPUT Z; OUTPUT Z;
Ca) PR I A (b) R RS
Example 3
Integer X,Y.Z;
Input X, Y;
IF(X mod 2=0 AND Y mod 2=0)
THEN
Z=X—Y;

//correct statement is Z=X+Y;
ELSE
Z=X=*Y;

OUTPUT Z;
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Fig. 1 Failure-causing codes
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Table 1 F-ratio comparison of various ART algorithms by partitioning
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D-ART . -
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RRT

IP-ART 2006 [35] random increase equal 0.610
ART-Bal 2007 [37] random increase equal 0. 689
ED-ART-DP. Loc. Res 2013 [34] D-ART increase unequal 0.657
ART-SP 2015 [38] random fixed equal 0.816
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Table 2

hypercube input domain when size is 1

Failure rate ¢

g

0.01 0.005 0.001 0. 0005
k=2 0.100 0.071 0.032 0.022
k=3 0.215 0.171 0. 100 0.079
k=4 0.316 0. 266 0.178 0. 150
k=5 0.398 0.347 0.251 0.219
k=6 0. 464 0.414 0.316 0.282
k=T 0.518 0. 469 0.373 0.338
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