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int main()
{a=1;b=2;
for(int i=2; i<=4;i++)
{a=3Xitl;
if(a<11)
(b+1)/4-2=i;
else
bX2-1=a;
}
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0->a=1
1->b=2
2->for(int i=2;i<=4;i++) {a=3Xi+1;if (a<11)
0->a=3Xi+1
1_0 - ifbranch->a<11
0—>(b+1)/4 —2=i
1_1 -elsebranch ->a>=11
0->bX2-1=a
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int main ()
{ intb,a; b=20,a=10;
if(a>20){ b+=10; if(b>10) {a=a-15;} else {at=1;} }
else {b-=10;}
while (b>5) { b+=2; }
switch (b) { case 10: b=bX2;
case 30: b=b/2; }
return ; }
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Program correctness analysis based on the weakest preconditions

Guo Shasha, Hou Chunyan, Wang Jinsong
(School of Computer Science and Engineering, Tianjin University of Technology, Tianjin 300384 )
Abstract

With the constant iteration of software, the necessity of software correctness detection accumulatively highlights
and the time of software correctness processing detection directly determines the maintenance cost. The assertion of
dynamic analysis and the symbolic execution of static analysis are optimized for the correctness of program, but the
analysis results are prone to problems such as missing paths or unrecognizing errors. The existing verification meth-
ods easily generate more useless paths when the paths are extended, and the pertinence is weak, so it is neccesary
to study a more reliable solution. The weakest preconditions are used to analyze the software feasibility. Then model
program execution semantics correctly and preprocess program codes by program slicing technology. In addition,
the nodes and their subroutines are stored according to the hierarchical structure. The experiment results show that
the proposed method can effectively reduce the loss of verification accuracy caused by static analysis on the program
state for abstraction operation, and traverse all possible paths of the program. Then by grouping and marking the
true and false values of the conditional expressions the method can verify path correctness and analyze efficiently
correctness of highly complex program codes.

Key words: program correctness, the weakest precondition, static analysis, path extension, program slicing

technology
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