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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.

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 developed 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.

1.4 Multi Objective Genetic Algorithm
Multi-objective optimization refers to the solution of
problems with two or more objectives to be satisfied
simultaneously. Often, such objectives are in conflict with
each other, and are expressed in different units[12].Because
of their nature, multi-objective optimization problems
normally have not one but a set of solutions, which are
called Pareto-optimal solutions or non-dominated solutions.
When such solutions are represented in the objective
function space, the graph produced is called the Pareto-front
or the Pareto-optimal set. A general formulation of a multiobjective optimization problem consists of a number of
objectives with a number of inequality, and equality
constraints.

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

I.

INTRODUCTION

1.1 Software Testing
Software testing is an important task in the software
development life cycle. While developing the software, near
about half of budget is spend on the testing related task by
the organizations. Software testing can be stated as an
investigation conducted to provide stakeholders with
information the quality of the product or service under the
test. Software testing can also defined as process of
validation and verification of the software to satisfy the
needs of stakeholders and works as expected [4].

A. Single Objective Function Optimization
This optimization is based on optimizing only single
objective at a time hence it is known as single objective
function optimization [10].

1.2 Automated Testing
We can do testing either manually or automatically. In
manual testing, testing is perform by human by testing the
code manually and then compares the result with expected
behavior and records the observations [6]. Manual testing
does not give the better result like effectiveness and
efficiency. The best way is to test the software automatically
to increase the effectiveness and efficiency and also
coverage of software testing. Automated testing use
automated tool to test the software which require no
investment of human. It only requires the investment of
money and resources. As compare to manually testing,
automation testing gives accurate and faster result. The most
common way to test the software is to generate the test cases
and then test automatically by some automated tool. After
that result is compare with best cases and then find
optimality.

B. Multi-Objective Function Optimization
This optimization is based on optimizing two or more
objectives at a time hence it is known as multi-objective
function optimization. [10].In case of multi-objective
function optimization, each function yields its own decision
space. This means that the number of decision spaces will
be same as the number of functions that need to be
optimized [18].
II.

LITERATURE SURVEY

M.Prasanna et.al (2009) represents the new model based
approach for automated generation of test cases in the object
oriented systems. But there research is limited to the object
diagrams taken from the UML model of the system. Genetic
algorithms tree crossover technique has been introduced to
generate all possible test cases of a given object diagram.
The experimental result show that it has the capability to
reveal 80% faults in unit level and 88% fault in the
integration level. The effectiveness of test case can be
checked using a fault injection technique called mutation
analysis [17]. Aysh Alhoobet et.al (2010) introduces a new
approach which extent the integrated classification tree
methodology (ICTM).

1.3 Unified Modelling Language(UML)
The UML language is used to specify, visualize, modify,
constructs and document artifacts of an object oriented
software system under the development.
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In this, software allows the tester to construct test cases
from functional specification. UML class diagram is used in
their research work. Language which is used by them is
object constraint language (OCL) to represent the software
specification. The results show that ICTM is improved to
detect specification automatically. In this restructure
algorithm is also purposed to remove duplication of sub
trees on different levels [9]. Ashalatha Nayak et.al(2010)
discussed the proposed approach of synthesizing test data
from information embedded in model elements. Elements
are class diagrams, sequence diagrams and OCL constraints.
Sequence diagram is enriching with attributes and from
class diagram and OCL constraints information is derived
and map it onto a structured composite graph called SCG.
From SCG, then test specification are generated. By
detecting the infeasible scenario, a significant effort which
is wasted in trying to satisfy inconsistent constraints can be
saved [3]. Santosh Kumar swain et.al (2010) developed an
integrated approach to generate test cases from the UML
activity and sequence diagram. First of all these diagrams
are converted into a graph. After that purposed algorithm is
used to generate the test scenario from the constructed
graph. Information like as method activity sequence,
associated object and constraint conditions for test case
generation are exacted from the test scenario. This approach
is also work on executable forms of UML as well as code
implementation design. But to reduce unduly increasing
number of test cases, test cases generating are to be
optimized[26]. Santosh Kumar swain et.al (2010) discussed
a novel testing techniques for object oriented program. To
construct intermediate representation, UML state and
activity models are used which named as state activity
diagram (SAD). Test cases are generated to achieve the state
activity coverage of SADs. Here effectiveness of approach
is also evaluated. For UML test path and conditional
generation UTCG algorithm is purposed[27]. Hitesh
Tahbildar et.al (2011) gives the overview of the automatic
test data generation. The different implementation
techniques are present with its merits and demerits.
Different architecture is taken based on the test data
generation implementation techniques. Architecture based
on symbolic value execution, architecture based on the
concrete/actual value execution, architecture based on both
symbolic and actual value execution and architecture based
on an object oriented approach are presented. In the research
area of automated test data generation, these concepts are
mandatory [14]. Pakinam N. Boghdaly et.al (2011) examine
the different approaches that had come from the past decade
related to generation of test cases and test data from the
various different models as an emerging type of models
based testing. UML also take part in these models. Mostly
researcher pays attention at optimization and reducing the
test cases rather than generating the test cases. It also
discussed the different model based technique which is
automatically generating the test cases from the UML
diagrams[20]. Huang Wei
et. al.(2011) discussed
application of Pareto multi-objective genetic algorithm,
which has raised in recent years, in transmission network
expansion planning is proposed so as to reconcile the
conflicting goals in transmission network expansion
planning. With the advantage of this algorithm the "N-1"

security criteria is considered as one of the objectives in the
form of the penalty function to meet with the high reliability
requirements of transmission network[15]. Ranjit Swain
et.al (2012) introduces the approach to developing and
generating test cases from the UML state machine diagram.
In approach firstly the state machine diagram is traversed
and then the conditional predicates are selected. To generate
test cases automatically by applying function minimization
technique, these conditional predicates are transformed . In
their research it is also suggested that other diagrams can
also used to generate test cases[24]. A.V.K Shanthi et.al
(2012) purpose a novel based approach to test the software
at the initial state itself so that, for the software testers, it
will be easy to test the software at later stage. In their study,
test cases are generated from the UML sequence diagram
using tabu search algorithm. Tabu search algorithm is an
iterative method which has higher level of heuristic
procedure design for solving optimization problems. This
approach reveal all paths for software to be developed and
also obtained test cases valid once, the experimental results
shows that this method gives better performance [8]. Ranjita
swain vikas et.al (2012) presents the methodology of testing
to test object oriented software based on UML state chart
diagram. In their methodology, they apply the function
minimization technique and then generate the test cases
automatically from the UML state chart diagram. Here
AGeTeSc algorithm is presented to generate the test cases
for soft drink vendor machine. In this number of test cases
are reduce and achieve the transition coverage by testing the
boundaries determined by simple predicates [23].
A.V.K.Shanthi et.al (2012) introduces a heuristic technique
to test the software at the initial state itself so that to test the
software in the later stages, it will be easy for software
testers to test the software. In their research, they purpose a
new approach for generating the test cases from the UML
activity diagram using genetic algorithm. It also inspires the
developers to improve the design quality, find faults and
reduce the time. It may be possible to develop tool for this
approach which can be help in reducing cost of software
development and improve quality of software [4]. Swati
Tahiliani et.al (2012) explores the different algorithm and
techniques which are applied on use cases and on other
UML diagrams. To derive the test cases, use cases are used
in different ways. Sequence diagram is used to generate test
cases by different techniques like OCL, functional
minimization technique and functional predicts. There are
so many approaches used to generate the test cases. Each
approach has its own advantages and disadvantages [25].
A.V.H.Shanthi et.al (2012) introduces the approach which is
mainly focus on developing effective technique and tool for
test case generation. In this approach to generate test cases
for object oriented program, data mining technique is used.
First of all java programs is tested according to its class
diagram mode and then generate test cases using tabu search
algorithm. This approach help in generating test cases after
the comparison of design phase and error could be detected
at early stages in the software development life cycle [5].
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Puneet Patel et.al (2012) introduces approach for generating
the test cases from the activity diagram. Here coverage
criterion is also considering called activity path coverage
criterion. In this first of all from activity diagram activity
graph I generated and then from this graph test cases are
generated i.e. activity path coverage criteria is followed. The
result shows that this approach is help in finding the faults
like synchronization faults and loop faults [19]. Rakesh
Kumar et. al.(2013) discussed Software testing is most
effort consuming phase in software development.
Generating test cases automatically will reduce cost and
efforts significantly. In this paper, test case data is generated
automatically using Genetic Algorithms and results are
compared with Random Testing. It is observed that Genetic
Algorithms outperforms Random Testing [22]. Vikas Panthi
et. al (2013) Software testing plays an important role in
software development because it can minimize the
development cost. In this paper main features extract from
sequence diagram after that they can write java source code
for that features according to Model Junit library. Model
Junit is an extended library of Junit Library. This paper
describes a systematic test case generation technique
performed on Model Based Testing (MBT) approaches by
using sequence diagram [31]. A. Balieiro et. al. (2013)
implemented An adaptive sensing period optimisation
scheme for cognitive radio networks based on a multiobjective genetic algorithm formulation is proposed. The
proposed scheme aims at maximising the spectrum
opportunities as well as minimising the incurred sensing
overhead. The simulation results show that the proposed
scheme outperforms the non-optimised proposals by up to
90% [1].
III.

1.
2.
3.

V.

RESEARCH METHODOLOGY

In designed methodology, sequence diagram is drawn using
AgroUML tool. It gives the detailed state of system.
Secondly, mapping is done in which diagram is mapped into
tree with root node and child nodes. Then thirdly, Multi
Objective genetic crossover algorithm is applied which form
new generation of trees which then further convert into
binary trees. Depth first search technique is applied on these
binary trees to generate valid test cases set.
The steps of methodology are given below:1. Construct the sequence diagram using AgroUML and
save the UML diagram.
2. Then parse this file to capture the object names for the
tree formation.
3. Then tree formation is will be constructed using object
names and applies Multi Objective genetic crossover
technique.
4. Convert the new generation trees into binary trees.
5. Using depth first search technique, traverse new
generation of binary trees.
6. Valid test cases set is obtained from step 5.
7. Apply the mutation coverage to check the effectiveness
of test cases which gives the efficiency level of
approach.
Efficiency level of approach is calculated by the score
formula which is calculated by the number of faults injected
and faults found.
Flowchart of Research Methodology:

PROPOSED WORK

Tree Formation

Sequence Diagram

In earlier research genetic algorithm has been used to
generate the test cases from sequence diagram and the tree
is built, crossover technique has been applied. In this papers
test case generation takes place at design phase by analyzing
the dynamic behavior of the UML diagram. Then multi
objective genetic algorithm will be used to generate test
cases from UML diagram and corresponding tree structure
will be generated. By applying crossover technique new
generation of tree will takes place in the form of binary tree.
Depth first search will be used for traversing of new
generated trees. In the end mutation coverage will cover all
test cases sequence to check the validity.
IV.

Fitness function
Time and space
Fault coverage

Multi Objective GA

New Generation Tree

Binary Tree Formation

Traversing

OBJECTIVES

Valid Test Cases Set

The main objective of this study is to:
I.
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.
II.
To design and implement Multi-objective
Genetic algorithm for automatic test case
generation for the above designed tree structures.
III.
To compare the effectiveness and performance of
designed Multi-objective Genetic algorithm with
Genetic
Algorithm on the basis of following parameters:-

Mutation Coverage

Fig No. 1:- Flowchart of Research Methodology
VI.

CONCLUSION AND FUTURE WORK

Evolutionary algorithms have been used for automatic test
case generation. Genetic algorithm is most widely used
techniques for automatic testing.
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Due to limitation of Single objective genetic algorithm that
only one objective can be considered for evaluation of test
cases, new technique Multi objective Genetic Algorithm
will be used for test case generation from UML sequence
diagram. In future evolutionary algorithm MOGA can be
used for automatic test case generation at design phase from
other UML diagrams like class diagram, object diagram,
activity diagram etc.
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