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Abstract- Software testing plays a vital role in software
development life cycle. An approach of testing which takes place
at design phase can remove errors in the system and improvise
the devel oped project. Automatic test case generation can be used
for testing software or real time applications. Many evolutionary
algorithms are used for generating test case automatically. This
paper represent review of approach of automatic test case
generation by analyzing the dynamic behaviour of UML
diagram which takes place at design phase of SWDLC by using
evolutionary algorithm multi objective genetic algorithm. Single
objective genetic algorithm has been already used for automatic
testing.

Keywords: UML diagram, Test cases, MOGA, DFS, Tree
structure.

l. INTRODUCTION
1.1 Software Testing
Software testing is an important task in the sofeva
development life cycle. While developing the softeyanear

about half of budget is spend on the testing reléask by
the organizations. Software testing can be statedara
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The techniques which are available in UML are data,
business, object and component modeling.

These two sub categories are

Structural Diagram:-

It represents the structure of the software.

Behaviour Diagram:-

It shows what must happen in system being modelled.

1.4 Multi Objective Genetic Algorithm

Multi-objective optimization refers to the solutioof
problems with two or more objectives to be sattsfie
simultaneously. Often, such objectives are in ¢onilith
each other, and are expressed in different unitg&2ause
of their nature, multi-objective optimization prebis
normally have not one but a set of solutions, which
called Pareto-optimal solutions or non-dominatelditgms.
When such solutions are represented in the obgectiv
function space, the graph produced is called thetBdront
or the Pareto-optimal set. A general formulatiorachulti-
objective optimization problem consists of a numiloér
objectives with a number of inequality, and equalit

investigation conducted to provide stakeholdershwitconstraints.

information the quality of the product or serviceder the
test. Software testing can also defined as proadss
validation and verification of the software to séfi the
needs of stakeholders and works as expected [4].

1.2 Automated Testing

We can do testing either manually or automaticallin
manual testing, testing is perform by human byingsthe
code manually and then compares the result witkeeeol
behavior and records the observations [6]. Manestirig
does not give the better result like effectivenessd
efficiency. The best way is to test the softwartomatically
to increase the effectiveness and efficiency anso al

coverage of software testing. Automated testing us
automated tool to test the software which requie n

investment of human. It only requires the investmeh

A. Single Objective Function Optimization

This optimization is based on optimizing only simgl
objective at a time hence it is known as singleectiye
function optimization [10].

B. Multi-Objective Function Optimization

This optimization is based on optimizing two or mor
objectives at a time hence it is known as multiechye
function optimization. [10].In case of multi-object
function optimization, each function yields its owdacision
space. This means that the number of decision spaite

be same as the number of functions that need to be
(g)timized [18].

Il LITERATURE SURVEY

money and resources. As compare to manually testinl&l.Prasanna et.al (2009) represents the new modstdba

automation testing gives accurate and faster reBlué most
common way to test the software is to generatéetftecases
and then test automatically by some automated #sftér

approach for automated generation of test castinbject
oriented systems. But there research is limitethéoobject
diagrams taken from the UML model of the systermeégie

that result is compare with best cases and thed firlgorithms tree crossover technique has been ntext to

optimality.
1.3 Unified Modelling Language(UML)
The UML language is used to specify, visualize, ifyod

constructs and document artifacts of an object nteik
software system under the development.
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generate all possible test cases of a given oljiacfram.
The experimental result show that it has the cdipatio
reveal 80% faults in unit level and 88% fault ineth
integration level. The effectiveness of test casa be
checked using a fault injection technique calledtation
analysis [17]. Aysh Alhoobet et.al (2010) introdsiGe new
approach which extent the integrated classificaticee
methodology (ICTM). In this, software allows thester to
construct test cases from functional specificatibiML

Yelass diagram is used in their research work. Lagg
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to represent the software specification. The resiibw that
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ICTM is improved to detect specification automdticaln  and then the conditional predicates are selectedjeherate
this restructure algorithm is also purposed to ne&mno test cases automatically by applying function mimation
duplication of sub trees on different levels [9]shalatha technique, these conditional predicates are tramsfd . In
Nayak et.al(2010) discussed the proposed approdch their research it is also suggested that otherraimag can
synthesizing test data from information embedderhadel also used to generate test cases[24]. A.V.K Shaatthi
elements. Elements are class diagrams, sequengeamisa (2012) purpose a novel based approach to testoftwwase
and OCL constraints. Sequence diagram is enrichiitiy at the initial state itself so that, for the softevdesters, it
attributes and from class diagram and OCL congtainwill be easy to test the software at later stageheéir study,
information is derived and map it onto a structuredest cases are generated from the UML sequenceadiag
composite graph called SCG. From SCG, then tessing tabu search algorithm. Tabu search algorithran

specification are generated. By detecting the Bilda
scenario, a significant effort which is wasted igirtg to
satisfy inconsistent constraints can be saved $ahtosh
Kumar swain et.al (2010) developed an integratqaagrh
to generate test cases from the UML activity arglieace
diagram. First of all these diagrams are conventéd a
graph. After that purposed algorithm is used toegate the
test scenario from the constructed graph. Inforomalike as
method activity sequence, associated object andtrzomt
conditions for test case generation are exactad fre test
scenario. This approach is also work on executaloias of
UML as well as code implementation design. Butdduce
unduly increasing number of test cases, test qesasrating
are to be optimized[26]. Santosh Kumar swain €R@alL0)
discussed a novel testing techniques for objectnted
program. To construct intermediate representatioi|L
state and activity models are used which namedtate s
activity diagram (SAD). Test cases are generateathieve
the state activity coverage of SADs. Here effectess of

iterative method which has higher level of heuisti
procedure design for solving optimization problenibis
approach reveal all paths for software to be deedoand
also obtained test cases valid once, the experahezgults
shows that this method gives better performanceH8&hijita
swain vikas et.al (2012) presents the methodolddgsiing
to test object oriented software based on UML stduart
diagram. In their methodology, they apply the fimmct
minimization technique and then generate the teses
automatically from the UML state chart diagram. éler
AGeTeSc algorithm is presented to generate thectests
for soft drink vendor machine. In this number ddtteases
are reduce and achieve the transition coverageding the
boundaries determined by simple predicates [23].
A.V.K.Shanthi et.al (2012) introduces a heuriséchnique
to test the software at the initial state itselftisat to test the
software in the later stages, it will be easy foftware
testers to test the software. In their researay flurpose a
new approach for generating the test cases fronUtie

approach is also evaluated. For UML test path anakctivity diagram using genetic algorithm. It alsspires the

conditional generation UTCG algorithm is purposé&d|2
Hitesh Tahbildar et.al (2011) gives the overview thé
automatic test data generation. The different immgletation

developers to improve the design quality, find faund
reduce the time. It may be possible to develop toothis
approach which can be help in reducing cost ofwsof

techniques are present with its merits and demeritdevelopment and improve quality of software [4]. &&w

Different architecture is taken based on the teatad
generation implementation techniques. Architectbased
on symbolic value execution, architecture basedtloan
concrete/actual value execution, architecture basetioth
symbolic and actual value execution and architechased
on an object oriented approach are presentedelresgearch
area of automated test data generation, these misnaee
mandatory [14]. Pakinam N. Boghdaly et.al (20113reie
the different approaches that had come from thegesade
related to generation of test cases and test data the
various different models as an emerging type of el®d
based testing. UML also take part in these modétsstly
researcher pays attention at optimization and liaduthe
test cases rather than generating the test casealsd
discussed the different model based technique wigch

Tahiliani et.al (2012) explores the different aifom and
techniques which are applied on use cases and loar ot
UML diagrams. To derive the test cases, use casegsad
in different ways. Sequence diagram is used to rgémeest
cases by different techniques like OCL, functional
minimization technique and functional predicts. Ehare
so many approaches used to generate the test Ezess.
approach has its own advantages and disadvantagés [
A.V.H.Shanthi et.al (2012) introduces the approabich is
mainly focus on developing effective technique sl for
test case generation. In this approach to genezatecases
for object oriented program, data mining technituesed.
First of all java programs is tested according t& dlass
diagram mode and then generate test cases usingeabch
algorithm. This approach help in generating tesesaafter

automatically generating the test cases from theLUMthe comparison of design phase and error couldebectéd

diagrams[20]. Huang Wei et.
application of Pareto multi-objective genetic altjon,
which has raised in recent years, in transmissietweork

al.(2011) discussedt early stages in the software development lifelecy5].

Puneet Patel et.al (2012) introduces approachdbeigting
the test cases from the activity diagram. Here @me

expansion planning is proposed so as to recontite tcriterion is also considering called activity patbverage

conflicting goals
planning. With the advantage of this algorithm tie1"
security criteria is considered as one of the dhjes in the
form of the penalty function to meet with the higfiability
requirements of transmission network[15]. Ranjit aBw
et.al (2012) introduces the approach to developng
generating test cases from the UML state machiagrdim.
In approach firstly the state machine diagram évdrsed
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in transmission network expansiorcriterion. In this first of all from activity diagm activity

graph | generated and then from this graph testscase
generated i.e. activity path coverage criteriai®fved. The
result shows that this approach is help in finding faults
like synchronization faults and loop faults [19]akesh
Kumar et. al.(2013) discussed Software testing stm
effort consuming phase in software development.
Generating test cases automatically will reducet cosl
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efforts significantly. In this paper, test caseadatgenerated binary trees. Depth first search technique is agptin these
automatically using Genetic Algorithms and resudte binary trees to generate valid test cases set.
compared with Random Testing. It is observed thentélic  The steps of methodology are given below:-

Algorithms outperforms Random Testing [22]. Vikeankhi 1.
et. al (2013) Software testing plays an importasie rin
software development because it can minimize th2.
development cost. In this paper main features eixfram
sequence diagram after that they can write javaceotode 3.
for that features according to Model Junit libramodel
Junit is an extended library of Junit Library. Thoaper
describes a systematic test case generation teshnigl.
performed on Model Based Testing (MBT) approaches |b.
using sequence diagram [31]. A. Balieiro et. 201(3)
implemented An adaptive sensing period optimisatioS.
scheme for cognitive radio networks based on a imult7.
objective genetic algorithm formulation is proposddhe
proposed scheme aims at maximising the spectrum

Construct the sequence diagram using AgroUML and
save the UML diagram.

Then parse this file to capture the object hameshi®
tree formation.

Then tree formation is will be constructed usingeab
names and applies Multi Objective genetic crossover
technique.

Convert the new generation trees into binary trees.
Using depth first search technique, traverse new
generation of binary trees.

Valid test cases set is obtained from step 5.

Apply the mutation coverage to check the effectesn

of test cases which gives the efficiency level of
approach.

opportunities as well as minimising the incurrechsieg Efficiency level of approach is calculated by theore
overhead. The simulation results show that the ggeg formula which is calculated by the number of fautiected
scheme outperforms the non-optimised proposalsgyou and faults found.

90% [1]. Flowchart of Research Methodology:

1. PROPOSED WORK Sequence Diagram Tree Formation

In earlier research genetic algorithm has been used

generate the test cases from sequence diagramhartcee [\, . Objective GA

is built, crossover technique has been appliethifpapers

»

test case generation takes place at design phasmabyzing
the dynamic behavior of the UML diagram. Then multi
objective genetic algorithm will be used to gerersgst
cases from UML diagram and corresponding tree sirac
will be generated. By applying crossover techniongsv
generation of tree will takes place in the fornbofary tree.
Depth first search will be used for traversing adwn
generated trees. In the end mutation coveragecawiér all
test cases sequence to check the validity.

\A OBJECTIVES

The main objective of this study is to:
l. To design and implement sequence diagrams for
real time application using Agro UML and

represents the attributes and operations of objects

involved in corresponding tree structure.

1. To design and implement Multi-objective
Genetic algorithm for automatic
generation for the above designed tree structures,

A
New Generation Tree

A 4
Binary Tree Formation

A 4
Traversing

A 4
Valid Test Cases Set

v

Mutation Coverac

Fig No. 1:- Flowchart of Research Methodology

VI. CONCLUSION AND FUTURE WORK

test CasaEvolutionary algorithms have been used for autoonist
ase generation. Genetic algorithm is most widedgdu

Ii. To compare the effectiveness and performance (t)échniques for automatic testing. Due to limitatafrSingle

designed Multi-objective Genetic algorithm with
Genetic
Algorithm on the basis of following parameters:-
1. Fitness function
2. Time and space
3. Fault coverage

objective genetic algorithm that only one objectoan be
considered for evaluation of test cases, new tectenMulti
objective Genetic Algorithm will be used for teshase
generation from UML sequence diagram. In future
evolutionary algorithm MOGA can be used for autamat
test case generation at design phase from other UML

diagrams like class diagram, object diagram, agtivi

V. RESEARCH METHODOLOGY
In designed methodology, sequence diagram is dresivg

diagram etc.

AgroUML tool. It gives the detailed state of systemREFERENCES

Secondly, mapping is done in which diagram is mdppto
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