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Test Case Generation Based on Web Application Front-end Behavior Model

LIU Ziwen, YU Lijuan,SU Yixing,ZHAO Yao and SHI Zhu

School of Automation, Wuhan University of Technology, Wuhan 430070, China
Abstract Test case generation based on Web application front-end model is an important process of Web application testing, but
most existing models for Web applications only focus on Web pages and their events, ignoring event triggering conditions and
subsequent actions. Therefore,in order to describe the dynamic behavior of modern Web applications more accurately, this paper
defines a new Web application front-end behavior model(FBM). Because there may be internal variables in the triggering condi-
tions of transition in the model, that is, there are dependencies between transitions, which will make the generated test cases can-
not be executed according to the input sequence, thus affecting the test results. Therefore.an optimized grouping genetic algo-
rithm is proposed to automatically generate the feasible transition path(FTP). Considering the characteristics of FTP generation
problem,the algorithm makes a reasonable design of chromosome initialization and fitness function,and adds a repair operator to
adjust the individual length to generate FTP which satisfies the migration coverage. This paper also introduces an adaptive genetic
operator and simulated annealing receiving mechanism to reduce the number of iterations, thus improving the solution speed. Ex-
perimental results show that the algorithm can effectively guarantee the feasibility and coverage of transition path on the basis of

higher solution efficiency.

Keywords Web application testing, Front-end behavior model, Feasible test case generation, Grouping genetic algorithm
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1. function InitChromosome()
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4. t'<-RandNum(0,n,—1)
5. if FH WA KBTI « then
6. G<InsertGene(t")
7. else
8. n<-Count( t)
9. G<TInsertGene(t',n * )
10. end if
11. NewGroup<-G
12. InsertGroup(NewGroup)
13.  end for
14.  while ngene<<L, do/ * Ny, : YO TR ILFEH = /
15. InsertGeneRanddom(RandNum(0,n,—1))

16.  end while
17. end function
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1. function SetFitness()

=oa
EEEE

s

2. fitness<0

3 fori=1 to ny.—1 do

4. if gene;. targetstate*gene;+ . sourcestate then
5 break

6 end if

7. if CheckFeasibility(gene;) =true then/ * ¥ 2 gL [ 159 = /
8 IncreaseCovered Transition(genelist, gene;)
9 else

10. break

11. end if

12.  end for

13.  fori=1 to ny do
14. if CheckCoveredTransition(genelist,i) = false then/ * 2 if
B * /

15. FitnessIncrease()
16. end if
17.  end for

18. end function
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1. function Repair()

2. i,j, k<=0

3. while ngene = L; do

4, if gene;. targetstate7~gene; . sourcestate then
5. DeleteGene(gene;) / * I B AN SCHRIE A » /
6. if ngene<< L, then

7. break

8. end if

9. end if

10, if i < ngewe—1 then

11. i<it1

12. else

13. j<random(ngroy, )

14. DeleteGene(group;) / * 413 [K 4 5B S B¢, W bk BEAIL 2L« /
15. end if

16. end while
17.  while ngee<< L, do

18. if geney. targetstate7 genex+ 1. sourcestate then

19. InsertAfterLocation(geney s NewRelevantGene (geney))/ *
75 B RIS B8 0T 1 DG IE Rk PR = /

20. else if(geneg. targetstate= genei+1. sourcestate) and (k= ngee —

1) then

21. InsertEndLocation ( NewRelevantGene (gene ) )/ * J& % %%
IR 04 G I HE (K]« /

22. end if

23. if k< ngee —1 then

24. k<k +1

25. end if

26. end while
27. end function
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Table 2 Genetic parameters taken from two models

Model " pop be bm E
ATM 70 100 5 2
inres initiator 60 100 5 2
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Table 3 Comparison of success rate results of transition
path generation
P AT E BBEH R FE/ %

: ATM inres ATM inres ATM inres

GA 87 36 90 45 96.7 80.0
AGeTeSC 75 48 89 67 84.3 71.6
PSO 59 37 65 50 90. 8 74.0
GGA 2000 4000 2000 4000 100. 0 100. 0
OGGA 600 500 600 500 100. 0 100. 0
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Table 4 Results comparison of generative ransition paths

B Gavg L(,,\,g Ny
GGA OGGA GGA OGGA GGA OGGA
AS 125.50 106.37 25.22  25.87 500 500
GWC 68.07  58.60  15.60  15.32 500 500
FLC  411.20 342.22 30.16 29.71 500 500
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