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A Program Test Path Generation and Complexity Metrics Based
on Execution Path and Program Activity Characteristic
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ABSTRACT

Efficient software complexity metrics and test path generation are important problems. Mostly we uses
independent method of test path generation and complexity metrics. In this paper we propose a combined method
to generate test path and complexity metrics based on petri nets. First, we generates test path using dynamic
combined analysis of EPG which on extended pewi nets graph after modeling PUT using EPG. And we propose
EV(G) using mean-frequencies of each control structure based on execution path. EV(G) reflects different program
control structure of PUT and execution characteristics of PUT, and EV(G) based on really execution path of a
program. I we use EV(G), we can reduce the cost and effort and improve the software quality.
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Si : statemnent i;
Si+l . Statement i+1;

Si+n : statement i+n;
5j : statement j;
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5i : if(condition}{
§j : statement j; ------
Sj+n : statement j+n;

Sk : statement k; -----
Sk+1 : statement k+1;
is

Sn @ statement n;

@ #7)E1
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Si : if{condition){
§j : statement j;
Sj+n : statement j+n;
b
Sk : statement k;
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Si : switch(conditon)]

case() : S : statement j; ------
Sj+n : statement j+n;break;
case{) : Sk : statement k; ‘-~

Sk+i : statement k+i;break;
1

Sm : statement m;

@ &7 3

ene
5, sig
s - - sm
P
sk

Skl

(b ¥71% 39| EPG
33 5. WIE3

(3) gt=
183 B Aol el oz A i)
2 P zdy o,

8i : while(condition){
§j : statement j;
Sj+n : statement j+n;
t
Sk : statement k;
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8i : statement i;
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Sj ¢ |while(condition)
Sk : statemnent k;

(a) gHeE 2
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{b) 4ME-F 29] EPG
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Si : for(EVIFE; Si+LEEERZA; Si+2:E A
Sj : statement j;
Sj+n : statement j+n;
!
Sk . statement k;
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A Ts = [ ts, tf, 13, 4 17, 8 |, Ti = [ tl, (5 },
Tc = { 12, 16 } otk E 18 221 108 EPGo
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pl : while(x){
p2 : if(c){
p3 : then Al
p4 : else A2
|
pS : while(y){
pb : if(c2){
p7 : then A3
p8 : else A4
t
}

}
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(#2] 5] 9j=g=r(input function)
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(¢} 6] S3Tr{output function)
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Rtree®] A& PUTY AHaql BA4& F3) o] F
oJA]w], PUTS] EA<ql BAL skyeife] 4344
2E Fahe ARG Aok old el ¢
= A 23 Exe 3 h=oA il =3
A dellnt EAFel GE]Z 19 Rireed] AAelA
+ EPGH 7} Zdlo)2e} EaiAlAL HF ktR
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[&512]% 1] Ruee?] A4
input=EPG
output=Rtree
node()={a set places, a set of transitions}
algorithm make_Rtree(}
{
if(node(i)=place)
discard(node(i));
else if(node(i)=transition)
{
if(node(i)=ts){
Riree(root_node)=start transition of EPG;
}
if(input_function of transition is child node of
Riree{root_node)) |
node(i) is child node of root_node;
53:flag=1,
while(flag){
if(node(i) is not complete transition){
iftinput function of node(i) is
output function of parents node){
node(i) is child node of parents
node;
I /* end of if %/
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else if(node(i)=final node){
complete make_node of this path;
flag=0;
} /* end of else if */
else if(there is not_complete transition)
flag=0;
I /¥ end of while */
if((generate_node is complete transition)]f
(there is civiling transition(i)|
exit(),
b /* end of if *f
else goto s3;
| /* end of else if *f
} /* end of algorithm *f
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THEN2] 7}29] 7} n7lle]x, ELSES] AR5}
m/i]l 7Y HAE ZH2S $E ntmolel IF
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[dzelE 2] e Eelold A 7ze) 44
input : Rtree
output : a set of exe_path
algorithm exe_path_generation()
{
node={node of Rtree};
flag=1;
clear{path); /* path is a set of node */
while(flag){
dof
append_path()=getnode();
} while(not final node of current path);
if(final_node=tf) |
exe_path=root_node to final_node;
append{exe_path);
flag=0;
b /* end of if *f
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else if{final_node #tf){
ifthere is a same node of current node in
a child node){
exe_path=root_node to final_node;
append(exe_path);
flag=0);
b /5 end of if ¥/
}; /* end of else if */
s2:if(there is a different node of current node in child
node but it is civiling node of current node)
{switch(path)
case(there is direct loop):
imsert loop to make new path between loop:
flag=0;
case(there is indirect loop):
insert loop from ti o tj to make new path;
flag=0;
case(there is no loop):
make new path from t—tj—tk;
flag=0;
}; /% end of switch */
}; /* end of if ¥/
if(the final node of extended_exe_path is tf )
exit(};
else goto s2;
} f* end of while *;f
} /* end of algorithm *f
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tl 245
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E 4. F3 BAE = A A

AR A A =

1 ts t1 tf

2 ts 11 t2 t3 5 of

3 ts tl 12 13 t5 6 &7 15

31 ts tl t2 t3 t5 t6 (7 15 of

32 s t] 12 €3 t5 t6 t7 5 16 t7 5 tf
33 ts tI 2 3 t5 t6 (7 t5 16 18 t5 tf
4 ts tl t2 t3 t5 t6 8 15

4.1 ts 11 2 t3 15 t6 (8 5 of

4.2 5 ] 12 t3 ¢35 t6 t8 (5 6 7 15 tf
4.3 t5 11 12 t3 15 16 (8 t5 6 8 t5 of
5 51l 12 14 15 tf

6 5 t1 12 14 15 6 7 t5

6.1 ts t1 12 t4 t5 t6 17 t5 tf

6.2 ts t1 €2 14 t5 t6 (7 15 t6 7 (5 «f
6.3 ts t1 t2 t4 t5 16 t7 5 16 8 5 of
7 ts t] (2 14 15 16 18 15

7.1 ts tl t2 14 t5 (6 t8 t5 tf

7.2 ts 1] 2 t4 5 16 18 t5 16 (7 t5 iof
7,3 ts tl 12 t4 t5 t6 8 t5 16 18 15 tf

[ 232l 3] s Fze) 44
input : dynamic execution path
output : a set of test path tp(k),
k=1, ---, number of dynamic execution path

!
k=1;
for i=1 to end of dynamic execution path
|
if (path(i) is included by other path)
{
select execution path which include
maximal other execution path;
} I end of if *f
else if(path(i) is independent of other path)
select path(i),
tp(k)=path(i); k=k+1;
| f* end of for */
} /* end of algorithm */
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