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Abstract— Important activity of MBT is a selective 

regression testing, it selects test cases for retest based on 

model modification. It is challenging task to identify 

modifications in the system and selection of test cases due 

to interdependencies among the models. It achieves higher 

level of automation. State based testing is an important 

approach to test the system behavior. 

In this paper we concentrate on behavior of system using 

state chart and activity diagram. We developed AMBT tool 

which is automated, java based tool. It uses XMI v1.3 

interchange format for UML model. AMBT tool generate 

test cases and classify it into obsolete, reusable and 

retestable test cases. 

Keywords- Regression Testing; Model Based Testing; 

UML diagram class; state char, activity.  
 

I. INTRODUCTION 
 

Regression testing is a testing process which is applied 

after a program is modified. It involves testing the modified 

program with some test cases in order to re-establish our 

confidence that the program will perform according to the 

(possibly modified) specification. Regression testing is a 

major component in the maintenance phase where the 

software system may be corrected, adapted to new 

environment, or enhanced to improve its performance. 

Model-centric development creates opportunities for 

software testing. In particular, it creates opportunity to drive 

the testing process at a higher level of abstraction and to 

demonstrate compliance of models with source code, by 

means of Model-Based Testing (MBT). MBT employs 

models as basis for test generation, generating test cases 

based on what is expected from the system (in the form of 

models). Hence, it tests what the system is supposed to do, 

rather than what the system does [6]. 

 Leung and White categories test cases into three classes.  

1) Reusable: reusable test cases only execute the parts of 

the program that remain unchanged between two 

versions, i.e. the parts of the program that are common 

to P and P’. It is unnecessary to execute these test cases 

in order to test P’; however, they are called reusable 

because they may still be retained and reused for the 

regression testing of the future versions of P. 

2) Retestable: retestable test cases execute the parts of P 

that have been changed in P’. Thus retestable test cases 

should be re-executed in order to test P’. 

3) Obsolete: test cases can be rendered obsolete because 

1) their input/output relation is no longer correct due to 

changes in specification 2) they no longer test what 

they were designed to test due to modifications to the 

program, or 3) they are `structural' test cases that no 

longer contribute to structural coverage of the program 

[5]. 

In model-based development, several artifacts are inter-

related. A change in one artifact can affect other related 

artifacts hence, it is necessary to cater for these relationships 

and dependencies for effective regression testing. In UML-

based development, the class diagram shows the structural 

aspects of classes and state machines reflect the behavioral 

aspects of the classes. State machine-based testing is widely 

used in practice to test class behavior. When a class is 

modified, due to any change in the specification, both 

structural and behavioral aspects can be modified and it is 

necessary to retest the corresponding test cases [2]. The 

state chart diagram models the different states that a class 

can be in and how that class transitions from state to state.  
       Activity diagrams are one of the important UML 

models used in representing the workflows of stepwise 

activities and actions with support for choice, iteration and 

concurrency. Moreover, Activity diagrams can be utilized to 

describe the business and operational step-by-step 

workflows of components in a system [4]. It shows the 

overall flow of control between activities as well as the 

activity-based relationships among objects as it has all the 

characteristics that can improve the quality of the 

automatically generated test cases as well as using these test 

cases for system, integration, and regression testing. 

 Finding test information from activity diagram is a 

formidable task. Reasons are attributed as follows:(a) 

activity diagram presents concepts at a higher abstraction 

level compared to other diagrams like sequence diagrams, 

class diagrams and hence, activity diagram contains less 

information compared to others, (b) presence of loop and 

concurrent activities in the activity diagram results in path 

explosion, and practically, it is not feasible to consider all 

execution paths for testing.  

Activity diagram starts with initial node and end with 

final node. Activity can be written in rectangle or box with 



Spvryan’s International Journal of Engineering Sciences & Technology (SEST) 

ISSN : 2394-0905 

Issue 3 Volume 2 

Paper : 03 

Page 2 of 5 

round corner. Detail code, pre condition and post condition 

for activity and action can be included with activity 

diagram. Notes for each action can be specified through dog 

eared rectangle box. The nodes represent processes or 

process control including action states, activity states, 

decisions, swim lanes, fork, join, objects, signal senders and 

receivers [7][1]. 

In this paper, we focus on automating regression 

test selection based on architecture and design information 

represented with the Unified Modeling Language (UML). 

State chart and activity diagrams specify the desired 

behavior of the system and class diagram specify the 

structural view of the system. Using this structural and 

behavioral view we generate test cases and classify it into 

obsolete, reusable and retestable test cases which result in 

reduction in time and cost of testing. 

The rest of the paper is structured as follows: Section 2 

literature review Section 3 describes previous state-based 

regression testing methodology. Section 4 discusses the 

proposed approach for selective regression testing. Section 5 

provides the change definition for change identification. 

Section 6 shows required Model based tool information. 

Finally we conclude the paper in Section 7. 
 

II. LITERATURE REVIEW 
 

This section describes the existing work on UML based 

regression testing and test case generation technique. 

 Pakinam N. B et al. [10] uses Activity Dig and the 

proposed model introduces an algorithm that automatically 

creates a table called Activity Dependency Table (ADT), 

and then uses it to create a directed graph called Activity 

Dependency Graph (ADG). The ADT is constructed in a 

detailed form that makes the generated ADG covers all the 

functionalities in the activity diagram. Finally the ADG with 

the ADT are used to generate the final test cases.  

Devikar R. et al [9] developed MBRT (Model Based 

Regression Testing) tool, which is used for generation, 

reduction of test cases and also classify the test cases into 

obsolete, reusable and re-testable test cases which results in 

reduction in time and cost. It uses class diagram and state 

machine diagram for presenting the idea of regression 

testing and also use of flow graph to generate the test cases. 

 Ms.Thanki H. et al [7] focuses on test case generation 

techniques and describes proposed approach for 

improvement in test case minimization and prioritization. 

Generation of optimal test cases us model driven testing. 

Changes in modified activity diagram element will identify 

Reusable and retestable test case. 

Atifah Ali. et al [11] presents a methodology for 

identifying changes and test case selection based on  the 

UML designs of the system.UML class diagram and 

sequence diagrams, which are used to generate an extended 

concurrent control flow graph (ECCFG) .which is further 

used for regression testing. 

Leila Naslavsky. et al [12] contribute an approach and 

prototype to model-based selective regression testing, 

whereby fine-grain traceability relationships among entities 

in models and test cases are persisted into a traceability 

infrastructure throughout the test generation process.  

S. Shanmuga priya et al [14] presents a model based 

testing approach from which the test paths are automated 

and obtained before or during the development process and 

so. Based on UML sequence diagram generate sequence 

dependency graph and finally derive test path. 

Kundu et al [3] present an approach of generating test 

cases from activity diagrams using UML 2.0 syntax and 

with use case scope. Consider a test coverage criterion, 

called activity path coverage criterion. The test cases 

generated in this approach are capable of detecting more 

faults like synchronization faults, loop faults unlike the 

existing approaches. 

Shin Yoo et al [13] presented survey each area of 

minimization, selection and prioritization technique and 

discusses open problems and potential directions for future 

research. 

Wang Linzhang et al [15] propose an approach to 

generate test cases directly from UML activity diagram using 

gray-box method, test scenarios are directly derived from the 

activity diagram modeling an operation. At last, the possible 

values of all the input/output parameters could be generated 

by applying category-partition method, and test suite could 

be systematically generated to find the inconsistency 

between the implementation and the design. A prototype tool 

named UMLTGF has been developed to support the above 

process. 
 

III. PREVIOUS STATE-BASED REGRESSION 
TESTING METHODOLOGY 

 
In this section, we discuss previous state-based 

regression testing methodology. It uses class diagram and 

state machine diagram and to the corresponding test suite to 

deal with change propagation. 

First it  obtain changes in the class diagrams  by 

comparing the baseline version of class diagrams and the 

delta version of class diagrams along with class invariants 

and operation contracts. The Class Diagram Comparator 

performs this comparison task and fined the changes. They 

refer this change set as class-driven changes.  

After computing the class-driven changes the State 

Machine Comparator compare baseline version of state 

machine diagrams and the delta version of state machine 

diagrams along with state invariants and obtain the changes 

in both versions and class-driven changes are also used to 

obtain the affected elements of the state machine. Finally, 

the set of affected test cases from the baseline test suite are 

selected using Regression Test Selector by tracing the state-

driven changes to the corresponding test-cases. It classifies 

those test cases into obsolete, reusable and retestable test 

cases. 
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IV. THE PROPOSED APPROACH 
 

Our proposed approach is based on the existing work 

on model based regression testing described in [9] with 

some extensions to fulfill the purpose of regression testing. 

We include activity diagram to concentrate more on 

behavior of system. 

 

 
 

Figure 1: Architecture of Proposed Model 

 

 

Figure 1 show that the class diagram comparator takes 

the input from baseline class diagram (original class 

diagram) and modified class diagram and compares them to 

find the differences between both the diagrams. We called 

these differences as class driven changes. If class diagram 

having polymorphism then it shows that polymorphism 

message after the class XMI reading. The state machine 

comparator take input from baseline state diagram (original 

state diagram) and modified state diagram and class 

difference. Class differences are used because it obtains the 

affected elements of the state machine. For example, a state 

transition will be marked as affected if it is using any 

changed attribute or operation of the corresponding class in 

its guards, events or actions. We called these differences as 

state driven changes. The baseline activity diagram (original 

activity diagram) and modified activity diagram are 

comparing by activity comparator based on activity action, 

activity event and control flow and find the differences 

between them. Called these activity differences are activity 

driven changes. Finally, the set of affected test cases from 

the baseline test suite are selected using Regression Test 

Selector by tracing the activity driven changes to the 

corresponding test-cases. Test cases are classified into 

obsolete, reusable and retestable test cases. 

Obsolete test cases are no more valid for the modified 

version. They usually correspond to elements in the system 

that are deleted and are not accessible in the modified 

version. Re-testable test cases need to be executed for 

regression testing as they correspond to modified parts of 

the system. Reusable test cases correspond to unchanged 

parts of the system. They are valid but they are not required 

to be re-executed for regression testing. In the next section 

we discus about the change definition required for our 

research.   

 
V. CHANGE DEFINITION 

 
In this section we discuss about the three types of 

definitions that we required in our approach, like class 

driven changes, state driven changes, and activity driven 

changes. 

A. Class Driven Changes: 

The class diagram comparator compares the original 

class diagram and modified class diagram and found the 

differences. The comparator found those changes by 

comparing the class name, attributes, methods, and 

classifier. These changes are sometimes directly visible on 

the state machines, such as deletion of an attribute from a 

class may cause change in an action using this attribute on 

the corresponding state machine. Sometimes these changes 

are not reflected on the state-machine and this information 

can be obtained only by analyzing the class diagrams [2]. 

 

B. State Driven Changes: 

The state diagram comparator compares the original 

state diagram and modified state diagram, also take input 

from class driven changes and found the differences. We 

use the state reader, state handler and state difference type 

of classes in the state comparator. The state reader reads the 

two version of the state machine diagram. The state handler 

stores the information of the two state machine diagrams. 

The state driven changes found the differences between the 

state, transitions, event, and guard of the two version state 

diagram. 

 

C. Activity Driven Changes 

The original activity diagram and modified activity 

diagram are comparing for change identification. The 

activity diagram contains activity states that are made up of 

smaller actions which are represented in the implementation 

of a statement in a process or the performance of an activity 

in a workflow. It compares activity action, event and flow. It 

also takes input from state driven changes. 
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Activity Diagram                                    Activity Graph 

VI. AUTOMATED MODEL BASED TOOL (AMBT) 
 

This tool uses XMI v1.3 is an interchange format for UML 

models. Tool is built on Java platform. It consists of three 

major components; a Parser, a comparator and a Test suite 

analyzer. Parser is used to parse the XMI files of class, state, 

and activity diagrams. Parser consists of different sub 

components like XMI Parser, Class Diagram Parser, State 

Diagram Parser, and Activity Diagram Parser. The 

comparator component compare two versions diagram for 

change identification. It consists of class diagram 

comparator, state diagram comparator, and activity diagram 

comparator. 

 The Regression test selector uses baseline test cases and 

the change information obtained from the activity 

comparator. It classify test suite into three types of test 

cases; obsolete, reusable and re-testable. 

 

Figure 2: Example of activity diagram with its activity 

 graph 

 

 

 

 

  

 

 

                            Figure 3: XMI file of use case model 
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VII. CONCLUSION 

 
In our paper we present a model driven testing 

approach with improved minimization of test cases.  In 

this paper, the methodology uses UML class diagrams, 

state diagrams and activity diagrams. Paper discusses the 

existing literature work on model based regression testing. 

In this paper the differences are defined between 

original UML diagram and modified version UML 

diagram (class, state and activity diagrams). The 

component of parser, comparator and test suite analyzer 

are important for change identification. 

In this paper, AMBT tool has been developed for 

selection, generation and classification of test cases. This 

tool classifies the test cases into obsolete, reusable and 

retestable test cases. AMBT tool uses UML 2.1 class 

diagram, state diagram and activity diagram. It is a java 

based testing tool, which minimize the test cases and 

improve the software quality.  

In future, we work on prioritization of test cases on 

the basis of genetic algorithm.  In future, it is also 

possible to include sequence diagram for behavior testing. 

It analyzes the impact of change in sequence diagram on 

state machine. 
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