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Abstract — In a software testing domain, different techniques and approaches are used to support the
process of regression testing in an effective way. The main approaches are test suite minimization, test
case prioritization and test case selection. Test case prioritization techniques improve the performance of
regression testing, and arrange test cases in order to obtain maximum available fault that is going to be
detected in a shorter time.

User-sessions and cookies are unique features of web applications that are useful in regression testing
because they have precious information about the application state before and after any change that is
made to the software code. The main challenge is the effectiveness of average percentage fault detection
rate and time constraint in the existing techniques. Thus, in this research the priority is given to clustering
test cases that are performed based on some criteria related to http requests which collected from the
database of server side. To verify the new technique some fault will be seeded in subject application then
applying the prioritization criteria on test cases for comparing the effectiveness of average percentage
fault detection rate and time with existing techniques.

Prioritization of test cases is generally done to reduce the cost of regression testing. We prioritize our test
cases so that those which are more important, by some measure, are made to run earlier in the testing
phase. There exists a large variety of prioritization techniques in the literature, we have basically used
coverage-based prioritization techniques (i.e., prioritization in terms of the number of statements, path
coverage, branch coverage and fault coverage) controlling the field.

A prioritized test suite which covers more than one coverage criteria is considered to be a stronger than
those which cover only single coverage. The proposed method was empirically studied for bank
application and the results show that the proposed work is more effective than the existing method.
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INTRODUCTION Value-based engineering involves the prioritization of
development activities, keeping in mind stakeholder
In today’s changing business environment, time to value propositions. Value-based software engineering

market is a key factor to achieving project success. For ~ practices are believed to improve user-perceived
a project to be most successful, quality must be software quality. In this paper, we explore a value-
maximized while minimizing cost and keeping delivery ~ driven approach to prioritizing software system test
time short. with the objective of improving userperceived

software quality. Software testing is a strenuous and
Quiality can be measured by the customer satisfaction expensive process. Research has shown that at least
with the resulting system based on the requirements 50% of the total software cost is comprised of testing

that are incorporated successfully in the system. activities.

Boehm proposes a value-based approach to software

engineering that measures the value the system Companies are often faced with lack of time and
provides to the prospective customers. Boehm resources, which limits their ability to effectively
suggests that currently most of the software complete testing efforts. Often, the engineering team
engineering research and practice is done in a is compelled to stop their testing efforts abruptly due
valueneutral setting whereby all requirements, use  to schedule pressures and is forced to deliver the

cases, test cases, and defects are treated as equally system with compromised software quality. To
important without considering the business value  oOptimize the time and cost spent on testing,
provided to the customer. prioritization of test cases in a test suite can be

beneficial. Test case prioritization (TCP) involves the
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explicit planning of the execution of test cases in a
specific order with the intention of increasing the
effectiveness of software testing activities by improving
the rate of fault detection earlier in the software
process.

TCP has been primarily applied to improve regression
testing efforts. Regression testing is the process of
retesting of a system or component to verify that
changes made to the system code have not caused
unintended effects and that the system is still
compliant with the specified requirements. Software
engineers save test cases and re run these test cases
as regression tests in later versions. Running the
entire set of test cases on a new and/or revised
version could be expensive. Currently, regression TCP
techniques use structural coverage criteria to select
the test cases. Structural coverage techniques, such
as statement or branch coverage, are applicable at the
code level.

CASE DESCRIPTION

At Sony Ericsson the software verification is carried
out at different levels by different departments, i.e.
unit, integration, system and acceptance test. The
software is divided into different functional areas and
for each area there is a group of developers and a
group of testers. The integration test is carried out at a
test department by a test group for each function. The
testing at this level is performed on temporary builds of
the software or on the main software branch, usually in
a hardware prototype. The system test is carried out
by another test department and is performed on the
main branch. Finally a release candidate of the
software is sent for acceptance test to the carrier
service providers.

The software development process is an incremental
process, where each component is developed and
integrated in small iterations. However, to ensure that
the overall quality of the software is maintained, after
several iterations, a range of regression test sessions
are performed by each function test group on an
integrated system. For every new feature, several new
test cases are created based on the feature
requirements. All the test cases are written for black
box testing and are not connected to a specific part of
the code.

The test cases are added to the test database which
contains all the test cases relevant to a specific
product. The amount of features increases in each
project and therefore the total amount of test cases
available is too large to re-test all during RT on a
regular basis. All test case descriptions and the
execution data are stored in a commercial tool, HP’s
Quality Center (QC). QC is a web based test database
that supports essential aspects of test management.
The defect reports are stored in a defect management
system (DMS) and linked via an id number, to the
revealing test case in QC and also to other test cases
that are affected by the defect. Sony Ericsson uses

of Regression Testing

QC as its main test management tool. Test planning,
test design and test execution is performed in the QC
environment. Each executed test case should contain
the following information: Software version, hardware
version, test status (Blocked, Failed, N/A, No Run, Not
Completed, Passed), execution date and time, tester
id and if the status is Failed a DMS number from the
defect report in the DMS.

BACKGROUND

This section introduces the basic concepts and
definitions that form a nomenclature of regression
testing and minimisation, selection and prioritisation
techniques.

Regression Testing - Regression testing is performed
between two different versions of software in order to
provide confidence that the newly introduced
features of the System Under Test (SUT) do not
interfere with the existing features. While the exact
details of the modifications made to SUT will often be
available, they may not be easily available in some
cases. For example, when the new version is written
in a different programming language or when the
source code is unavailable, modi_cation data will be
unavailable.

The following notations are used to describe
concepts in the context of regression testing. Let P
be the current version of the program under test, and
PO be the next version of P. Let S be the current set
of specifications for P, and SO be the set of
specifications for PO. T is the existing test suite.
Individual test cases will be denoted by lower case: t.
P(t) stands for the execution of P using t as input.

Distinction between Classes of Techniques - It is
necessary at this point to establish a clear
terminological distinction between the different
classes of techniques described in the paper. Test
suite minimisation techniques seek to reduce the
size of a test suite by eliminating redundant test
cases from the test suite. Minimisation is sometimes
also called ‘test suite reduction', meaning that the
elimination is permanent. However, these two
concepts are essentially interchangeable because all
reduction techniques can be used to produce a
temporary subset of the test suite, whereas any
minimisation techniques can be used to permanently
eliminate test cases.

RESEARCH PROCESS

In this paper our research procedure is based on the
five main phases as shows in figure 1. In the first
phase we have introduced literature review. The
second phase is to find the problem by systematic
mapping on web application testing and determine
the problem statement in this domain. The third
phase is conducted to propose solution then we
check the rate of fault detection in phase fourth.
Finally, the last phase is evaluated with three case
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studies that compare the average fault detection rate
with the results of previous techniques.

Litrature Review ( Proposed Solution )
Problem Definition, i
| Web Application Tesﬁlﬂ ) Test Case Generation
the Problem|
| Test Case Prioritization I
Clustering Test Suite
Evaluation
Prioritizing Test Suite
Case Study 1
Case Study 2
Prioritized Test Suite by
Case Study 3 Criteria No.1
N—
Prioritized Test Suite by
Criteria No.2
ry Prioritized Test Suite by
Metric | Criteria No3
Avrage Percentage Fault
Detection Rate (APFD) \_

Figure 1. Research process

Literature Review - The focus of research is on two
approaches in web application regression testing
which are clustering test suite and prioritization test
suite in case of effectiveness time and fault detection
rate. This step is aimed to search about the current
state of the art and challenges in web application test
considering prioritization test case technique for better
fault detection in less time. The drawbacks of these
approaches are explored thoroughly in literature
review step of the research process.

Problem Definition - The analysis of the problem, in
test cases prioritization and web application testing is
performed making the current literature review as a
base for the issue or problem.

Proposed Solution - The goal of this research is to
propose a new technique in test case prioritization for
improving effectiveness of fault detection rate and
time, due to these objectives the first step of the
proposed solution is generating test cases base on the
user session data which is using logs file in server
side.

TEST CASES
PRIORITIZATION

DEVELOPMENT AND

Test case is a set of conditions using which a tester
determines whether an application or software system
is working correctly or not. The basic objective of
writing test cases is to validate the testing coverage of
the application. Test cases should be written after
understanding the function or technology that is to be
tested, and each test case should be submitted for
peer review. Test case is designed based on random
input data.

Descriptive test cases should be prepared rather than
detailed test cases because determining pass or fail
criteria is usually easier with this type of case.
Moreover, detailed test cases are more time-

consuming to develop and maintain. When planning
the test cases, we should keep in mind that it is not
feasible to test everything. Instead of trying to test
every combination, we prioritize our testing so that we
can perform the most important tests — those that
focus on areas that present the greatest risk or have
the greatest probability of occurring.

Test case prioritization technique improves regression
testing by ordering test cases such that the more
important test case runs earlier in the testing process.
This is inefficient to re execute all the test cases in
regression testing following the software modifications.
Using information obtained from execution of previous
test cases, prioritization technique is used to order

the test cases for regression testing so that most

beneficial are executed first thus allows an improved

effectiveness of testing using minimum time and

resources.

Effective test case prioritization technique for
regression testing is necessary to ensure optimum
utility and no side effect in the software after
modification. Test case prioritization is rearranging
the order of the test case based on certain
constraints so that the most beneficial test cases may
be executed first. Most of the existing research works
on test case prioritization methods are based on
single coverage criterion which is time consuming
and more expensive. A prioritized test suite which
covers more than one coverage criteria is considered
to be a stronger coverage goal than a test suite which
covers single coverage criteria.

Test case prioritisation seeks to find the ideal
ordering of test cases for testing, so that the tester
obtains maximum benefit, even if the testing is
prematurely halted at some arbitrary point. The
approach was first mentioned by Wong et al.
However, in that work it was only applied to test
cases that were already selected by a test case
selection technique. Harrold and Rothermel proposed
and evaluated the approach in a more general
context.

For example, consider the test suite described in
Table 3. Note that the example depicts an ideal
situation in which fault detection information is known.
The goal of prioritisation is to maximise early fault
detection. It is obvious that the ordering A-B-C-D-E is
inferior to B-A-C-D-E. In fact, any ordering that starts
with the execution of C-E is superior to those that do
not, because the subsequence C-E detects faults as
early as possible; should testing be stopped
prematurely, this ensures that the maximum possible
fault coverage will have been achieved.

PRIORITIZATIONS OF REQUIREMENTS FOR
TESTING
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Building on this work, we propose a multi-faceted,
system-level prioritization technique called PORT. In
this section, we explain the current set of PORT
prioritization factors, the PORT prioritization factor
collection process, and the algorithm underlying
PORT. The algorithm underlying PORT Version 1.1
prioritizes based upon four factors:

(1) customer-assigned priority on requirements,
(2) Requirement volatility,

3) Developer
complexity, and

perceived implementation

(4) Fault proneness of requirements. We discuss
below these four factors, the reasoning of why
they were chosen in our prioritization
technique, and their importance to software
testing.

Customer-assigned priority (CP) : is a measure of
the importance of a requirement to the customer. The
customer assigns a value for each requirement
ranging from 1 to 10 where 10 is the requirement with
the highest customer priority.

Reasoning: Approximately 45% of the software
functions are never used, 19% are rarely used, and
only 36% of the software functions are sometimes or
always used.

A fault that lies along the path of normal execution
results in frequent failures, and the majority of the
effort should be spent in finding these faults. A focus
on customer requirements for development has been
shown to improve customer-perceived value and
satisfaction. By identifying and thoroughly testing the
fraction of requirements that would be of highest
importance to the customer, we aim to increase the
business value generated to the customer.
Additionally, if the testing efforts were stopped abruptly
due to schedule pressures, the requirements of
highest value to the customer would have been tested
early and thoroughly.

CONCLUSION

In this paper we report on a case study of the
implementation of history-based regression testing for
the purpose of improving transparency and test
efficiency at function test level in a large software
development organization. Current practices are
investigated and a semi-automated tool, combining the
concepts of history-based regression testing in
literature with good practices in the current process as
well as practitioners’ opinions, are implemented. Three
different strategies, the current experienced based
approach and two systematic approaches are
empirically compared through a post hoc quasi
experiment. The outcome of the tool is further
assessed through manual reviews made by the
practitioners.

of Regression Testing

The web application domain has an advantage that
actual user-sessions can be recorded and used for
regression testing. While these tests are indicative of
the user’s interactions with the system, both clustering
and prioritizing user-sessions has not been thoroughly
studied. In this paper we examined a new technique
for using cluster based test case prioritization of such
user-sessions for web applications. By applying
several new prioritization criteria to these test suites to
identify whether they can be used to increase the rate
of fault detection. Prioritization by frequency metrics
and systematic coverage of parameter-value
interactions may increase the rate of fault detection for
web applications.

The analysis of trends reported in the paper reveals
some interesting properties. There is evidence to
suggest that the topic of test case prioritisation is of
increasing importance, judging by the shift in
emphasis towards it that is evident in the literature. It
is also clear that the research community is moving
towards assessment of the complex trade and
balances between different concerns, with an
increase in work that considers the best way in which
to incorporate multiple concerns (cost and value for
instance) and to fully evaluate regression testing
improvement techniques.

This focus on empirical methodology is one tentative
sign that the field is beginning to mature. The trend
analysis also indicates a rising profile of publication,
providing evidence to support the claim that the field
continues to attract growing attention from the wider
research community, which is a positive finding for
those working on regression test case selection and
minimisation and, in particular those working on
prioritisation problems.
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