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Search of Speculative Symbolic Execution Path Based on Ant Colony Algorithm
LI Hang ZANG Lie GAN Lu

(School of Computer Science and Technology, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)
Abstract Symbolic execution has been widely used in the field of software testing. The research shows that constraint
solving is the most time-consuming part in symbolic execution,even though some optimization techniques are used. The
speculative symbolic execution reduces the consuming time of constraint solved by making several continuous constraint
solving merge into once. The success rate of every time guess is affected by the depth of conjecture and the direction of
search,especially the direction of search. Therefore,how to guide the path search to conduct in the direction of success
is very important to improve the efficiency of speculative symbolic execution. In this paper,ant colony algorithm was
used to search the path. Firstly,according to the node condition, the weight of branch path was determined. Then, the
weight of a branch was updated according to whether this branch is covered in every time guess. This paper chose the

direction of search based on the weight of branch. The experimental results show that the proposed method can improve

the efficiency of speculative symbol execution effectively.
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int X.y;

1.

2.if (x<0)
3. x=—x;
4.1f (y=<<0)
5. y=ys
6. x=xty;
7.if (x>2)
8

output(x) ;
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Fig. 2 Number of constraint solving
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Fig. 3 Path space in false branch direction of if (x<<0)
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Fig. 4 Path space in the true branch direction of if (x<0)
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Fig.5 Effect of solution size on solution of path conditions
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Fig. 6 Fragment of program flowchart
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Table 2 Programs used in experiment

Program Description
WBS HMNERR
TreeMap B EAEE M
BinTree SR RSN
Binomial Heap I BN
FibHeap Fibonacci 3
List GRS TN & ¥
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ArrayPartition
BinaryHeap
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Table 3 Result of constraint solution of true and false

branch of programs
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WBS 13823 000%) 13823 0(0%)
TreeMap 11567 10566(48 %) 15438 6695(30%)
BinTree 9214 9771(52%) 13167 5818(31%)

BinomialHeap 70270 23576(25%) 93846 0(0%)
FiberHeap 25006 8572(26 %) 33008 570(2%)
List 30276 80952(73%) 97800 13428(12%)
ArrayPartition 3610 812(18%) 1651 2771(63%)
BinaryHeap 16489 88250(84 %) 101431 3308(3%)
OrdSet 25852 13736(35%) 25373 14215(36 %)
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