VV@L)O)LAM C\QJJLVuro)WLffbufﬁo&ubdf‘sdelm

DI TCEIRCRNOS JES JERRPONC NS PYIENER KIERPIIPR )
Pl g9z § (6955455 (g9 (sl 35|
)L..m.ab ‘Yéﬁ‘) ~.\.3_‘>3 ‘J.ﬁb)| tsﬂ.AJLA-W)lS Lgsml.b ‘\Lg)lﬂ..\.z.é.w‘ QL?LMJ

s-esfandyari@arshad.araku.ac.ir - )| 5 = STl = STl oisls - cwaige S8 0uSisls -
v-rafe@araku.ac.ir — ol = STl = STl oRisls - gwaige 58 0uSisls =Y

aigaS ygosl Al 803 aulgs o9 10 ! ST cpgoil (3ilyinl olyom o ooz (392 St slapstnpf 5l ooliioul o3 yel ToniSz
o7z m 98l 5 S 0093 aloosl e 5 (g3l (890 sl (S5 (goin Lo oSl e ol 5o il Al oSl
&lp syl oo adgs as o8 e o cbliw bxo 3l ooliw | 4 ol Hlislw o s Judo AgLQWJi)}iJ‘ ool SSTasls @l}w 4 ol A 5500
slooliil b g cigasl s ( 3las (o wys8l 5 (69,9945 (s97ir o psN S b gl el o il oot T>Y ke
3 S S g 5 [, T=V - Jladie U ygesl allis oS el o8 )10, el 109 g0 adgs il (gl gui ;S sl (SoiwT 903l (o351
Lo s8Il e sz b golimiug 0], aslio oo (gl ol 5 sl ooy all o3l cpgail allss ags 2l sleylere

A dwles 0ols (LS 55 ol g5 (g3l Alos JS0e5 adel 059> 4o oul e

-9l w900 A5 (689345 95Ul (LA vt oSN 1385yl 1 gulST slavo3ly

A Hybrid solution for Software testing to minimum test suite
generation using hill climbing and bat search algorithms

S. Esfandyari, M.Sc Student', V. Rafe, Associate Professor?

1- Faculty of Engineering, University of Arak, Arak, Iran, Email: s-esfandyari@arshad.araku.ac.ir
2- Faculty of Engineering, University of Arak, Arak, Iran, Email: v-rafe@araku.ac.ir

Abstract: Nowadays using meta-heuristic algorithms besides T-way testing strategy is increasing to generate minimum test suites
automatically. Genetic Algorithm, Ant Colony, Simulated Annealing, and Tabu Search play an important role in this regard. However,
most of these algorithms cannot generate test suits efficiently for T>3 due to their complex structure and complicated computations.
In this paper, we propose a hybrid approach using hill climbing and bat search algorithms to minimum test suit generation. Our proposed
solution uses T-way strategy to test suit generation for different configuration of the system. The proposed solution can generate test
suits up to T=10. Since one of the most important criterions for the evaluation of test suits is the array size, hence we compare our
results with other existing approaches in terms of this criterion. Our results show that our proposed solution outperforms other
approaches.

Keywords: Software testing, bat algorithm, hill climbing algorithm, test case generation
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function HILL-CLIMBING( problem) returns a solution state
inputs: problem, a problem
static: current, a node
next, a node
current <— MAKE-NODE(INITIAL-TATE[problem])
loop do
next'— a highest-valued successor of current
if VALUE[next] < VALUE[current] then return current
current *—next
end
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Define pulse frequency fi at xi

while (t <Max number of iterations)

if (rand > ri)

end if

if (rand < Ai & f(xi) < f(x+))
Accept the new solutions
Increase ri and reduce Ai
end if

end while

Objective function f(x), x = (x1, ..., xd)T
Initialize the bat population xi (i = 1, 2, ..., n) and vi

Initialize pulse rates i and the loudness Ai

Generate new solutions by adjusting frequency,
and updating velocities and locations/solutions [equations (2) to (4)]

Select a solution among the best solutions
Generate a local solution around the selected best solution

Generate a new solution by flying randomly

Rank the bats and find the current best X

Postprocess results and visualization
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Initialize Parameters
S=0

Randomaly initialize Best
TS=TS U best

Randomaly initialize Best
Best.weight=max_weight
For i=1 to population size

xi(t)=best+ vi(t)

for j=1 to neighborhoods count
generate new neighberhood

best= neighberhood
if weight(best)<weight(xi(t))
best= xi(t)
TS=TS U best

End while

While (t<number of iteration and max_wieght>()

Randomaly initialize particle xi(t) and vi(t)=0
updating velocities [equations (2)]

compute the weight of coverage for xi(t)
compute the weight of coverage for neighberhood

if weight(best)<weight(neighberhood)

Max_weight=max_weight-weight(best)
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