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A Tool for Impact Analysis of Test Cases
Based on Changes of a Web Application
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Abstract—The impact based on changes of a web application
affects to the existing test cases which can not be further used
to test. This study presents a tool for impact analysis of test
cases based on changes of a web application that has abilities to
compare differences between two versions of a web application,
analyze the effects and also update the test cases as well as
additionally generate the new test cases. The result from this
tool is the successfully updated test cases that can be used to
test the changed web application.

Index Terms—impact analysis, test case, web application

I. INTRODUCTION

EB application which is recently very important in

human daily life, is rapidly developed and changed.
The changes unavoidably affect the process of testing be-
cause some parts of the existing test cases can not be used
to test the changed web application. The traditional solutions
of this problem are generation of new test cases to test a new
system and validate test cases every time before they are
used in web application testing. This solution is also time
and resource consuming.

The results from the previous studies about test cases
generation [1], [2], web application testing [3], [4], [5], and
recent testing tools [6] found that solutions of testing focus
only on test cases generation and web application testing.
These researchers have not considered changes that can be
occurred. Although some researchers studied about impact
analysis of changes [7], [8], [9], but it did not include
impact analysis of test cases based on changes of a web
application. Therefore, we have considered this problem, and
our previous research [10] suggested the concept of impact
analysis of test cases based on changes of a web application.

This paper presents a tool for impact analysis of test cases
based on changes of a web application that can compare
differences between two versions of a web application,
analyze effects and also update the test cases as well as
additionally generate the new test cases.

We have organized the rest of this paper as follows.
Section 2 describes a background of the impact analysis of
test cases based on changes of a web application. Section
3 presents a tool for impact analysis of test cases. Finally,
conclusion and future work are shown in section 4.

II. BACKGROUND
A. Impact Analysis

Impact analysis is a process to identify factors that cause
a change. Examples of methodology of impact analysis are
using cross reference listings, program slicing, traceability

Manuscript received January 6, 2014; revised January 25, 2014.

S. Phetmanee and T. Suwannasart are with the Department of Computer
Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok,
Thailand e-mail: Surasak.Ph@student.chula.ac.th, Taratip.S @chula.ac.th.

ISBN: 978-988-19252-5-1
ISSN: 2078-0958 (Print); ISSN: 2078-0966 (Online)

relationships, configuration management, as well as consult-
ing designs and specifications. [9]

The previous studies [8], [9] have reported that there are
studies about impact analysis using several methods, however
the researchers did not consider the impact analysis of test
cases when a web application is changed. From the definition
of impact analysis, we focus on these main issues including:

1. What are changed parts of a web application?

2. How the changes affect test cases?

3. Can we update or generate new test cases to test the
changed web application?

B. Test Cases

In this study, the test cases were generated for black-box
web application testing including:

1) Equivalence Class Testing [11]: Equivalence class test-
ing is a software testing technique to find errors by dividing
and partitioning input data to equivalence classes. we use its
strategies to divide input data by determining types of values.
Constant value, set value, or boolean value are determined
as a valid equivalence class and an invalid equivalence class
whereas a range value is classified as a valid equivalence and
two invalid equivalence classes.

2) Boundary Value Testing [11]: Boundary value testing
is a software testing technique to find errors using boundary
values. The principle of this technique is that errors may
appear near the boundary value of input variables. This
technique is effective especially for independent ranged vari-
ables. This technique determines boundary values of input
variables.

C. Web Application

1) HTML: Hyper Text Markup Language: In this study,
we are interested in HTML form of input variables from
users because they are used for sending information on a
web application and for testing system. The HTML form
consists of textbox fields, password fields, radio, checkbox,
select, textarea, and submit buttons. An example of HTML
used in this study is shown in figure 1.

2) XML Schema: XML Schema is a description of gram-
matical rules of XML document that supports boundary value
definitions and can be used for well-formed input validation.
In this study, we use the XML schema concept from these
studies [1], [2], [12] to find changes and validate the input
data including variable names, data types, variable values,
order, and links. Values of XML schema are determined
according to standard format and language specification [13].
An example of XML schema used in this study shows in
figure 2.
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<IDOCTYPE html>
<html>
<head><title>Demo</title></head>
<body>
<h2>Demo</h2>
<form name="demo" action="landing.html">
First name:<input type="text" name="firstname">»
Last name:<input type="text" name="lastname">
Password:<input type="password” name="pwd"> * require 6-18 characters
<input type="radio" name="sex" value="male">Male
<input type="radio" name="sex" value="female">Female
<input type="checkbox" name="vehicle" value="bike">I have a bike
<input type="checkbox" name="vehicle" value="car">I have a car
Where are you from?
<select name="country">
<option value="thailand">Thailand</option>
<option value="united states">United States</option>
<option value="france">France</option>
<option value="uk">UK</option>
</select>

Comments:<textarea name="comments” rows="4" cols="50">
Compose new comments...
</textarea>
<input type="submit" name="submit" value="Submit">
</form>
</body>
</html>
Fig. 1. An example of HTML

<?xml version="1.0"?>
<xsischema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"” >
<xs:element name="firstname" type="xs:string"/>
<xs:element name="lastname" type="xs:string"/>
<xs:element name="pwd">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:minLength value="6"/>
<xsimaxLength value="18"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="sex">
<xs:simpleType>
<xs:restriction base="xs:string">
<xsienumeration value="male"/>
<xs:enumeration value="female"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="vehicle">
<xs:simpleType>
<xs:restriction base="xs:string">
<xsienumeration value="bike"/>
<xs:enumeration value="car"/>
</xs:restriction>
</xs:simpleType>
</xs:element>

Fig. 2. An example of XML Schema

III. A TOOL FOR IMPACT ANALYSIS OF TEST CASES

This study presents a tool for impact analysis of test cases
based on changes of a web application shown in figure 3.

Figure 3 shows the overview of the tool. The process of
this tool is divided into three main procedures including
the comparison of the difference between two versions of
document files, impact analysis and test case improvement,
as well as new test cases generation. The result from this
tool provides the information of the changed parts and how
the parts on a web application that are changed. In addition,
completely updated test cases could be used to test the
changed web application. The details of this process and
methodology are described as the following topics.

A. Two Versions of the Document File Comparison

A user can import a new version of document file to
compare with the original version from the database as
follows.
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The results from the comparison including:
1. The change of variable name

2. The change of data type

3. The change of variable value

4. The change of variable tag

5. The change of order

6. The change of link

7. The change of variable number

Test Cases

Related Test Cases
—
-

Test Cases Database

Impact Analysis and Test Cases
Improvement

Test Cases Update Command

Test Cases Generation Command

New Test Cases Generation

New Test Cases

Fig. 3. The Overview of the tool for impact analysis of test cases

1) HTML document file: which is according to standard
format and language specification. After the document file is
imported, then it is analyzed to find HTML tags and variable
names. The interesting tags are textbox fields, password
fields, radio, checkbox, select, textarea, and submit buttons.

2) XML Schema file: which is according to standard
format and language specification. After the document file
is imported, then it is analyzed to find variable names, data
types, variable values, orders, links, and variable numbers.
The variable names must be identical with the name of
variables in the HTML file. In this study, the tool supports
several data types including string, integer, positivelnteger,
boolean, decimal, and dateTime. A valid variable value can
be constant value, range value, set value, and boolean value.
Then, the user can import new version of document file. This
version is used to compare with the original version from the
database.

The methodology of the document file comparison is that
the values from two versions of HTML files and XML
Schema files are compared to find the differences. The result
obtained from this tool consists of several changed values.
Our previous study suggests 7 patterns of the change of a
web application as follows.

1. The change of variable name

. The change of data type

. The change of variable value

. The change of variable tag

. The change of order

. The change of link

. The change of variable number

~N N L AW

The change might be add, update, or delete of variables.
From this procedure, the user obtain the information of the
changed parts and how the parts on a web application that
are changed. The user interface of this concept is shown in
figure 4.
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firstname 1 Not specific valid Xz

Fig. 4. User interface for two versions of the document file comparison

B. Impact Analysis and Test Case Improvement

This procedure consists of original test cases searching,
impact analysis, and test cases improvement as shown in
figure 5.
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Fig. 5. Impact analysis and test case improvement procedure

Firstly changed data and related test cases are imported.
Then, these data are analyzed and validated the impact on test
cases. The test cases are classified into 4 groups including no
change group, delete group, update group, and create group.
This method supports several patterns of orchestral changes
by analyzing and validating the impact until finishing all test
cases. The patterns of changes and impact on test cases are
presented in our prior study showing how the changes affect
to existing test cases.

Updated test cases in this procedure are update group and
delete group. Then the tool updates the test cases as new test
cases according to the changes of new version of the web
application. For equivalence class testing, this tool updates
the original test cases as new test cases based on equivalence
class data whereas the boundary value testing updates the
original test cases as new test cases based on boundary value
analysis data. An example of the updated of test cases using
equivalence class testing is shown in figure 6.

From the example in figure 6, the updated test cases
using equivalence class testing is shown. The pwd variable is
updated according to the equivalence class. After processing,
pwd variable of test cases are updated as the changes of new
version of web application as shown in figure 7, and the user
interface of this method is shown in figure 8.
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lastname. Not specific valid abcdefg

6 <= length <= 18 valid 123456789

1
pwd 1
2 length <6 invalid 12345

sex sexin male, female} valid male

sexnot in {male, female} invalid other

vehicle vehice in {bike, car} valid bike

vehicle not in {bike, car} invalid other

country country in {thailand, united states, france, uk} valid thailand

comments default is Compose new comments.._ valid Compose new comments.

invalid other

submit link iss landing.ntml valid

1

2

1

2

1

2 country not in {thailand, united states, france, uk} invalid other
1

2

1 landing_himl
2

invalid 22d26558114.html

Fig. 6. An example of equivalence class

Test cases: weak robust
Project ID: 001
Project names Project 1
URL: hitp focahostiproject tndex himl
‘Version: 2013112801
[} Variable Name Value Sequence Output
1 firstame xyz 1 vald
lastname abcdefg 2
pwd 123456789 3
sex male 4
vehicke bike 5
country thaiand &
comments Compose new comments. 7
‘submit landing htri 8
2 frstname xyz 1 invald
lastname abodefg 2
pwd 12345 3
sex male 4
vehicle bike 5
country thaiand 3
comments Compose new comments. 7
‘submit landing hiri 8

The new version of test cases

Fig. 7.

However, some patterns of changes are the necessary to
be used in additional new test cases generation to cover the
web application testing that we mention earlier.

C. New Test Case Generation

New test cases are generated using either equivalence class
or boundary value analysis. In this study we apply the method
of new test cases generation from [10]. Two methods are
described as the following. All of generated new test cases
are shown in figure 9.

1) Test case generation using equivalence class: Test case
generation starts with the generation of equivalence classes
of imported data using correct variable values. After that
each equivalence class of imported data is randomized. The
random value then is used to generate test cases followed by
these alternative methods including weak normal equivalence
class testing, strong normal equivalence class testing, weak
robust equivalence class testing, and strong robust equiva-
lence class testing.
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IV. CONCLUSION AND FUTURE WORK

The objective of this study is to present a tool for impact
analysis of test cases based on changes of a web application.
The result from this study is updated test cases that can be
used to test the changed web application. The new solution
solves the old problem that the user has to generate all of
test cases and the benefit of this solution is the reduction of
time and non necessary resource consuming.

For future work, we will use this tool for impact analysis
with changed web applications that have 7 patterns of the
change such as the change of variable name, data type, vari-
able value, variable tag, order, link, and variable number, then
evaluate by comparing the reduction of time and resource
with traditional methods of test case generation.
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