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ABSTRACT

In this research, the tools and techniques of artificial intelligence were studied and
employed in software engineering. And that was conducted through using the Particle
Swarm Optimization PSO and Cat Swarm Optimization CSO in generating optimal test
cases of the software written with C++ language in an automatic way because that
enables the corporation which develops the program to save time and costs as well as
ensuring the test process quality, which is estimated by 50% of the product cost. In this
research, the software engineering tool Generate Test Suite GTS TOOL was
constructed and modeled with the aid of the computer, which is used to generate
optimal test cases automatically and this tool also support the drawing of the control
flowgraphs and paths inside the program and tests each path using CSO and PSO. The
proposed tool succeeded in generating optimal test cases for several programs and in a
very short time. The average of generating the test cases using PSO was 4 minutes and
1.2 minutes for CSO. Where the performance of the CSO was much better than the
performance of PSO.

Keywords: Particle Swarm Optimization PSO , Cat Swarm Optimization CSO, control
flowgraphs, test cases.
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#include<iostream.h>

#include<stdio.h>
void main ()
{
int a,b,c;/
if (a>b) |_—

N
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else /
if (b>c) \
cout<<b;
else
8

cout<<c;

et bt

el Hlacd) 3axn lahia . (8) Jedd)

DLEAY) eVl gl B ) bl i daaled 149
Gaail] Basg 1Yl

gelall domasll 5pedl) didas Adadly HLaY) @Vl 2lg e dae)lead) oy Baagll o2 (8 ()
ccysal) e 23y sl (5Sag SLERYT VAT a1 Jall sy
ol b oaball dae ag ey lsall Aalall CVLAY) e Alasall sha 8 Lugs reyLay)
C1 Jenrill Culsh (e Slad EPOCH cupsil) iygn dae g oyl 8 ek Tk 20 sl 2% « Swarm_size
0S8 Alal b giian Aiad) Capail) clily JBa) e Slcad (2) (1) ) cValedl Zalall hs¥ls C2
e Ao gane pumt All) SLESY) degana o uad Al Algias (e Blie ) il IS, il 20 e
¢ slall Gy ) lsad HLasW¥ly canjatl) Aa je dgil Agaiia Jadade Jiey (9) J<ally (LLosY) ¥la
skl e e led DA (o (2) dsaadls

431



daal s aviedl 1o ciudfy Juli by ¢ligd

BYSK W IS TEQE PRV A I PN

Parameter Value
No. Of particles 20
Inertia weight wl 0.9
Inertia weight w2 0.6
Velocity bound -32.768 —-32.768
Boundary condition 1
Termination 1000
cl 2.1
c2 2.1
Epoch cayddl Sy 53 342
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Parameter Value or range
No. Of CAT 20
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FSI-F
= | S Sb| v, Where 0<i<j ...(8)

~ FSmax — FSmin

If a minimization fitness function is used,
FSp =FSmin
Else
FSb =FSmax
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<?xml version="1.0" encoding="GB2312"?>
- <Function EndPos="211" BegPos="75" Text="void main">
- <IF EndPos="208" BegPos="79" Text="(a>b)">
- <YES EndPos="144" BegPos="90" Text="Yes">
- «IF EndPes="140" BegPos="95" Text="(a>c)">
- <YES EndPos="117" BegPos="108" Text="Yes">

</YES=
- <NO EndPos="140" BagPos="131" Text="No">

</NO=
</IF>
</YES>
- =NO EndPos="208" BegPos="155" Text="No" >
- <IF EndPos="204" BegPos="160" Text="(b>c)">
- <YES EndPos="181" BegPos="172" Text="Yes">

</YES>
- <NO EndPos="204" BegPos="195" Text="No">

</NO=

</Function>

<Code EndPos="117" BegPos="108" Text="cout<<"a";"/

<Code EndPos="140" BegPos="131" Text="cout<<"c";"/

«Code EndPos="181" BegPos="172" Text="cout<<"b";"/

«<Code EndPos="204" BegPos="195" Text="cout<<"c";"/

#inclnde<iostream.h=
#include=stdio.h>
void main ( int a , int b,int c)

{

cout=<"a";

cout<=<""¢";

cout=<"h";

cout<=<""¢";

if (a=h)

{
if (a=c)
else

}

else

{
if(b=c)
else

3
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