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Abstract

Testing is one of the technique to ensure the quality of the product by finding bugs. It
becomes essential to improve the quality of the product by increasing the test coverage.
This paper gives the idea of automation testing by using a reusable framework. The main
goal of this research is to design a Hybrid Test Automation Framework to test web bases
applications. A framework which can take input data from Excel file and execute the test
cases. It also creates test reports, notifies the user via email and capture screenshots in the
event of failure. The idea is to give a concept of modular and reusable automation

framework.
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Chapter 1: Introduction

Software testing is one of the crucial parts of software development process and its
importance growing every day. Studies say that it is very essentials for developing a high-
quality software product. According to ANSI/IEEE 1059 standard, Testing can be defined as —
“A process of analyzing a software system to detect the differences between existing and
required conditions (that is defects/errors/bugs) and to assess the features of the software
item” (Kaur and Singh, 2014).

Kaner (2008) defines testing as “an investigation conducted to provide stakeholders with
information about the quality of the product or service under test”. Therefore, the primary
goal of software testing is to find bugs and improve the expected behaviour of the product
(Constantinescu and lacob, 2008).

Since the complexity growing for the web applications, hence the testing process is
becoming complex nowadays. A similar study from the University of California claims that
“testing is the inevitable part of any responsible effort to develop a software product.”
(Chandraprabha et al., 2015).

A Software can be tested in two ways- either manually or using some tools. C. Ebert (2012)
claimed that testing work consumes 30 to 60 percent of all life-cycle cost, and it varies
according to the complexity and criticality of the product. It is important to control and
reduce the testing costs to make a profit. Since this research explored that testing improves
the quality of the product, hence it cannot be cut short. Here test automation plays a key
role. Test automation reduces costs and increases the quality of the testing tasks (Polo et
al., 2006).

Today most software applications are web-based and runs run in an internet browser. Agile
methodology is one of the popular software development methods nowadays. In this
approach, requirement changes very frequently and hence the product needs to be tested
more frequently for better quality. The requirement for better quality means more
workload on software testers. Laukkanen (2006) mentioned the above situation in his
research and claimed the reason why test automation is popularly becoming a necessity for
software projects. Test automation is always the answer for repeated tests. Test automation
means using an automation tool to run repeatable tests for the application under test.

Regression testing is best suited for automation testing (Introduction — Selenium
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documentation, 2008).

Laukkanen (2006) also stated in his research that a core component of testing is the test
case. Test cases have pre-conditions, test data to set up a test environment and steps to
reproduce against the application under test (AUT). Test automation controls the execution
of tests, provides the comparison of actual output and expected output, defines the test
preconditions and generates test reports.

However, test automation cannot exist in isolation. Johnson and Foote (1988) describes in
their article that a system must require for implementing some core functionality like test
execution, monitoring & reporting to support test automation. This system must be
scalable to create a new type of test cases and achieve the reusability. This kind of system is
known as test automation frameworks.

This research focuses on the concept of automation framework for the purpose of the

testing web application.

1.1 Rationale behind automation testing
This research is having some rationale behind automation testing. According to Fewster and

Graham (1999) — Automation tests makes regression testing faster. It helps to run more test
more frequently. It is a way to utilize the resources in a better way. It is consistent and
reusable. It is easy to maintain. It provides better test coverage. The user runs automation

tests with the intention to find more bugs. It saves time and money.

1.2 Problems of automation testing
This research investigates about automation testing in terms of efficiency and reusability.

The expectation from automation testing is that it will run many test cases repeatedly on
different versions of the application under test. It is expected that it will lower the workload
and help testers from their repeating tasks. Ultimate goal of automation testing is to
improve the quality of software product and reduce the testing time.

Above benefits make automation testing attractive and promising. However, study says that
achieving these features are not simple. It demands a considerable amount of hard work
along with planning. According to All these promises make test automation look attractive
but achieving them in real life requires plenty of hard work. Fewster and Graham (1999)
claimed that unrealistic expectations and poor test practices are main reasons behind not
achieving the expected result.

Research by Kaner et al. (2002) describes that automation projects might fail if it does not
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follow the required process. It can also fail if it is unmanaged. There must be a proper

approach required for test automation.

1.3 Objectives of Research
The objective and purpose of this research are to provide a comparative view of available

automation frameworks and design a reusable hybrid framework for the testing of web
applications.

Explanation of the research question

The main goal of this research is- to create proof of concept for hybrid automation
framework. The study follows the below steps-
1. Define the requirement for test automation
Define the suitability of automation tool
Discuss different automation frameworks

Design a framework which meets the requirement

2

3

4

5. Implement the designed framework (prototype)

6. Test the designed framework against the defined requirements
7. Collect test results and validate the feasibility of the framework
8

Adapt changes based on the information if necessary

1.4 Scope and limitations of this research
This section discusses the scope & limitations of the research. Automation testing is a vast

subject, and it has many dimensions. Therefore, it was difficult to cover all aspectsin a

single research.

1.4.1 Scope of the Research

This research is focused on designing and implementing a hybrid automation framework.
The framework must be able to read & write inputs from Excel file, execute tests, generate
test report and handle exceptions. It should also generate logs for every test execution. The

framework must be reusable and maintainable.

1.4.2. Limitation of the Research
This research does not discuss the support for test planning and design. It also does not

discuss the effect of automation testing in testing process. This research does not focus on
the timing of automation testing. For e.g. when is the right time to execute automation
test? What to automate and How to automate are beyond the scope of this research.

Estimation of effort and cost saved by adopting automation testing is also not part of this
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research.

1.5 Dissertation roadmap
This research has divided into broadly seven chapters. Each chapter discusses and focuses

on a particular area.

Chapter 2 discuss literature review. It defines the importance of automation testing and
why it is required. It also describes the selection of automation tool based on several
factors. After that, it discusses the different automation frameworks and their pros & cons.
It talks about how the hybrid framework meets the requirement and provide a reusable
framework.

Chapter 3 discuss the different methodology accepted during this research. It also discusses
the data collection and questionnaire part.

Chapter 4 discuss design and implementation of a hybrid framework which meets the
research objectives. This section executes the tests after implementing prototype
framework and collect the results for analysis purpose.

Chapter 5 discuss the qualitative data collection, test results, and findings. Based on the
results, the suggested framework evaluated, and some changes made to the requirement
set which is defined earlier.

Chapter 6 talks about the conclusion. It evaluates how the objective of the research has
accomplished. Also, it lists out the things which could not achieve in this research.

Chapter 7 discuss reflection and learning.

1.6 Major contribution of this research
This research highlights the importance of automation testing. It discusses how time &

effort can save during testing process which ultimately improves the quality of the product.
It discusses automation tool and hybrid framework for test automation. It explains the
benefits & features of the hybrid framework. Its major contribution is to develop a
prototype framework as a proof of concept which is reusable. This research ultimately

shows the way to streamline the testing process.
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Chapter 2: Literature Review

2.0 Introduction

This chapter consists of three major sections. The first section provides a brief discussion over the
need for automation testing. The second section reviews the suitability of automation tool for
automating complex web applications. It also discusses the features of automation tool and its
compatibility with different environments. The third section gives an idea about automation

framework which can be evolved using the automation tools along with other supporting tools.

2.1 The need for test automation

Every company tries to complete testing of its product before delivery to the client. Testers
try hard to find the bugs as much as they can. Hayes (1995) says that if the application is
large and complex, then manual testing requires more time. Also, there is a chance of
human error which leads to compromise the quality of the product. According to Crispin
(2009), the agile development environment has created pressure for frequent changes and
implementation of new functionalities. It has increased the pressure on software testers to
improve the test coverage in a short period. Mailewa et al. (2015) claim in his research that
certain tests are difficult to perform manually in different environments. Since manual
testing can be repetitive and boring, hence accomplishing good test coverage with the high-
quality product is a difficult task.

Companies want to test software not only effectively, but also as promptly and methodically
as possible. Organizations are moving towards automated testing to accomplish this
objective (Ghanakota, 2012). Since manual testing requires exhaustive testing and
consequently utilizing man hours, hence using automation for software application testing is
one of the best option (Chandraprabha, Kumar, and Saxena, 2015). Software test
automation is used to run the different test cases in a different environment in a lesser
time. It also monitors the errors and logs. It compares the actual with expected output and
shows the test result accordingly. It enforces preconditions required for testing. It provides
the test results after completion (Laukkanen, 2006).

Research done in the automation area by Mailewa et al. (2015) claims that the automation
testing enhances test scope. It improves accuracy in a short time at low cost. As he says-
the main advantage of automation testing is that it optimizes the testing process and helps

testers to increase their efficiency of test coverage without investing huge money. It is
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faster compare to manual testing.
According to the interpretation of Ying Wu’s work by Mehta et al. (2003)- manual tasks are
involved during the user acceptance testing of the web-based application. There is a
possibility of human error while performing tasks manually. It is time-consuming as well.
Mehta et al. (2003) also explained in his research that — web based application contains
complex business logic which needs to test thoroughly. These applications have short
release cycles. It demands the web application test cases be more comprehensive and
efficient. The difficulty and pressure are also high for the web application testing. Hayes
(1995) demonstrates for automation testing in place of regression testing. The web
application needs repetitive testing, and it makes the testing tedious to accomplish.
Nowadays most of the software applications are web-based which runs on different
platforms and different browsers. Hence, testing these web based applications are a big
challenge. It requires much effort. If development environment is Agile, then testing
becomes very frequent and necessary. Test automation is always the answer to address
these problems. When there are repeatable tests to run, then automation tools help. For
repeated tests like regression testing, automation is very helpful. There are many benefits to
testing automation. It is related to frequent test execution within a specified period
(Introduction — Selenium documentation, 2008).
Lamba, Rishiwal, and Rana (2015) claims in their research that test automation optimizes
the testing process. It improves the long-term effectiveness of the testing process.
It supports:

e Repeated testing like Regression testing

e Quick feedback to developers

e Repetition of test case execution

e Extreme programming support

e Systematic documentation for test cases

e User can customize the test report template

e Finding hidden bugs missed by manual testing (Introduction — Selenium

documentation, 2008)
2.1.1 Should one automate or not?

The question arises here for discussion is that whether automation is beneficial or not? Is
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automation always helpful? At what point of time testers should decide to automate their
test cases? Rahman (2014) demonstrates in his research that automation is not always
fruitful. There are times when manual testing might be more useful. For example, if the
developers have made many changes in their application’s user interface then manual
testing is preferable. Also, if the build is not stable, then the user cannot automate it. The
unstable build can break and will fail the automation effort. In this case, again manual
testing is the only option. When the timeline is very strict as it usually happens in a case of
extreme programming, then automation testing is not useful. Automating new test cases
take a lot of efforts and time to run properly. However, it is easy to do manual testing when

the user has the short duration of time. Hence manual testing is appropriate in these cases.

2.1.2 Advantages of automation testing

Lamba et al. (2015) explain in his research that while regression testing testers perform
repeated testing of new as well as the existing features which takes a lot of man hour. Also,
there is a possibility that testers miss something due to human error. If automated tests are
available, then it can be executed any number of times in a short duration. According to
Mailewa et al. (2015)- the big advantage of automation is that testers can perform
regressing testing more efficiently. If test automation script has written correctly and it
covers all test cases, then automation also increases the test coverage. Automation testing
increases the reusability of the test cases. Maintenance of test scripts is not complex. It is a
one-time effort. Also, maintaining test data is completely independent of updating the test
scripts. Test data can be updated easily without changing the main test scripts. Automation
reduces the manual effort and hence saves the time. Test automation is beneficial for long
term. Even if any employee leaves the organization then also it will not affect the quality of
the product. Research says that automation improves the test coverage and saves time and

cost.
2.1.3 When test cases should be automated

Rahman (2014) explains in his research that if any test needs to run frequently for an
application, then that test need to be automated. Automation testing also has some
shortcomings. It is not possible to automate all type of testings. E.g.— usability testing, user

interface testing. However, in the case of Regression testing, sanity testing or data based
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testing, automation is very useful since it involves repeated testing. The automation is
suitable for

e Vast and complex projects

e Build or application is stable

e Repeated testing of same test cases

e the application runs on multiple platforms

e when manual testing is time-consuming

e applications having the high severity of bugs in manual testing
2.1.4 When test cases should not be automated

Test automation should not perform in the below cases:
e [fitis end user testing
e |[f the test is not repetitive
e [f the build or application is not stable
e If the tester is inexperienced
e If time is not sufficient for automating tests (Introduction-Selenium

Documentation, 2014)
2.1.5 Limitations of automation testing

Even though automation has been advantages but studies says that automation testing has
its limitations. It is not 100% full proof. These disadvantages include:

e Tester must be skilled and experienced

e Automation tool itself can have defects.

e Debugging is still a challenge

e Maintenance of automated script is costly, and it needs update time to time

(Rehman, 2014)

2.2 Tool for the web automation testing

This section discusses the feasibility of right tool for automation testing. Kaur and Gupta
(2013) proposes in their research that before we start evaluating the right automation
testing tool, it is important to prepare a list of criteria when choosing a tool for evaluation.
Evaluation criteria are crucial. Otherwise, we may waste time downloading, installing and

evaluating tools without any objective.
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Sharma and Angmo (2014) demonstrates in their research that before choosing the best

tool for automation, there are many factors which need to consider. First thing, its

compatibility with the existing environment. Secondly, how it performs in the environment

with network traffic and load. Also, the tool must be compatible with the design and

implementation of the application. These evaluations must complete for cost and

performance.

2.2.1 Criteria for automation tool selection

Automation tools can compare to different parameters. Some of them have similar

characteristics, and they serve the same purpose. There are few basic criteria based on that

testers can evaluate the tool for their testing activity. Research into the tool evaluation

criteria suggests below criteria (Chmurciak, 2013, p. 19):

Supported platforms

Does it support different operating systems and their
versions? Does it also provide support for mobile operating

systems?

Supported programming

languages

Automation tool should support all object-oriented

programming languages.

Supported web browsers

Does it support all popular web browsers? Most web based
applications support multiple browsers. Does it support

mobile applications?

GUI for the test

development

Does it provide any plugin/add-ons to the browser for record
& play? Does it include other applications which can be used

to record test scenarios?

Parallel test execution

Does it possible to execute tests in parallel and in distributed

environment?

Compatibility with other

automation tools

Options to integrate the tool with other supporting testing

tools.

Technical support

Does user support and documentation available?

Licensing and price

Is tool open source or paid one? Does any licensing

requirements for commercial use?

Table 2.1: Criteria for automation tool selection
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GmbH (2013) writes that web-based applications are growing. It has observed that these
web based applications are having some degree of complexity. It becomes difficult to select
an automation tool which fulfills all the needs of automation testing. Since automation
testing has more benefits over manual testing, hence many companies started developing
various automation tools for different applications.
There are two types of automation tools available in market-

1. Open source test tools

2. Commercial test tools

Open Source Test Tools- These automation tools are free for the users. It can download

from the internet without any charges e.g. Selenium, waiter.

Commercial test tools- These test tools are not free and need a license to use e.g. QTP, Load

Runner (Selecting the right automated testing tool, 2016).
This research evaluates briefly about two popular automation tools that are Selenium & QTP
by their characteristics, test execution capability, reusability, maintainability, and reporting.

Discussion over other automation tools is out of the scope of this research.

2.2.2 Selenium

Selenium was released in 2004 and initially developed by Jason Huggins for testing web
applications. Selenium official documentation says that- “it is an open source software
testing tool used as interface while testing web applications” (Selenium WebDriver —
Selenium documentation, 2008).

According to Bhagyashree Bhondokar et al. (2015) demonstrates in his research that
Selenium uses web driver, and it supports different browsers and multiple platforms. Web
driver provides object-oriented API that gives enhanced backing for testing issues of cutting
edge web applications be the fundamental high point of Web Driver. It gives native support
to browsers by making direct interaction with programs. It supports multiple platforms and
also supports browsers like Internet Explorer, Mozilla Firefox, Chrome, Safari.
Chandraprabha, Kumar, and Saxena (2015) explain about selenium web driver in their
research that it supports wait for conditions, handling flash objects, multiple language
support. Selenium WebDriver fundamentally works in two ways first find the web element

i.e. object and after that perform event & activity on them. It identifies web objects by using
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HTML id, name, XPath, CSS. Selenium also provides huge libraries for a testing web
application.

Elizabeth Hendrickson from Sauce Labs did a market survey and found that the Selenium
being the leader with the counts of jobs specifying in automation technology ("The Future of
Testing," 2010).

Metha et al. (2003) summarize the advantages & limitations of Selenium automation tool in

his research below-
2.2.3 Advantages of Selenium

1. It is available free of cost and download and runs the test.

2. Test cases can write in any high-level programming languages, such as Perl, Net, PHP,
Ruby, Java and Python.

3. User Acceptance Test is carried out with Selenium.

4. Test execution can be done in parallel and does not require any dedicated machine.
2.2.4 Limitations of Selenium

1. It supports only web application. It is not compatible with the Windows application.

2. There is no official technical support available.
2.2.5 Quick Test Professional (QTP)

Quick Test Professional is known as QTP which has a graphical interface to record and
playback user actions. It is a commercial tool and requires a license from HP. Its trial version
can download from the official website of HP (HP QuickTest Professional for business
process testing user guide, 2010).

Kaur and Gupta (2013) explains about QTP in their research that- it supports web-based
applications as well as windows based application for automating the functional testing and
regression testing. Applications which are developed using Java or .net languages can also
test by using QTP. It identifies objects from user interface or web page and saves into object
repository. It uses object repository for performing actions.

According to Metha et al. (2003) in his research claims that QTP uses VBScript language for
writing test scripts. QTP is helpful for Ul-based test case automation. However, it can use for

writing functional tests as well.
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2.2.6 Advantages of QTP

1. A non-programmer can also easily use QTP to create test cases.

2. Strong object identification feature

3. QTP supports VBScript which is easy to learn.

2.2.7 Limitation of QTP

1. Mostly supports Windows environment

2. It supports limited browsers

3. Licensing cost is high

4. Execution time is more compared to other tools

2.2.8 Comparison between Selenium & QTP
Several researchers (Gupta, Kumar, and Saxena, 2015; Selukar, 2013; Metha, 2003) explains

the comparison between Selenium and QTP as-

Features

Selenium

QTP

Cost

Open source

Paid

Language support

Java, C#, Python, Ruby, Perl,
PHP

Only VBScripts

Application support

Only web based

Desktop & Web-based both

Operating system

Windows, Linux, Android

Windows

Browser support

IE, Chrome, Firefox, Opera,

HtmlUnit

IE, Chrome, Firefox

Reports

Quality centre

Integrate with TestNG, Junit

Programming skill

Good programming skill

required

Less programming skill

required

Execution speed

Faster than QTP

Slower than Selenium

Product support

Open source community

Dedicated support available

Test development

environment

Test scripts can develop in
various IDEs like Eclipse,

Visual Studio, NetBeans

Test scripts can be

developed only in QTP.

Table 2.2: Comparison between Selenium and QTP
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2.2.9 Conclusions

Selenium and QTP are a most popular tool for automation frameworks. Both tools have its

advantages and disadvantages. One can choose a testing tool depends on the requirement

for their testing. QTP is a commercial tool and because of its high-cost individual cannot

afford it. Whereas Selenium, an open source tool and available free of cost. This research

selecting Selenium automation tool for developing proof of concept because it is available

free of cost.

2.3 Automation Framework

This section discusses the different automation frameworks and their structure. Research

provides a comparative study of data driven, keyword drive and hybrid-driven framework.

2.3.1 Introduction to Framework

Ghanakota (2012) says that “a testing framework is an execution environment for the

automated test cases.” It is overall a system where test scripts Develop and execute. A

framework is supposed to be a set of protocols, rules and guidelines that can consolidate

into a single package. Every automation tool needs a framework to execute and maintain

test cases.

According to Grater (2005) in this research about the requirement of the test automation

framework. Test execution should be fully automatic. It should be easy to use and

maintainable. The advantages of the framework are- scripting, scalability, modularity,

reusability, cost & maintenance. Automation testers need a framework to get all these

benefits

As per the interpretation of Laukkanen (2006) of Fewster and Graham’s work- he lists out

the capabilities of an automation framework:

1.

2
3
4.
5
6

It must be capable of executing test automatically.

It must handle errors.

It must be able to verify expected output with actual output and verify results.
It must provide status to the executed test. E.g.- pass, fail, error, warnings, info
It must create a detailed logging.

It must generate a test report.

This research discusses the different type of automation frameworks and their feasibility.
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2.3.2 Data-driven automation framework

Laukkanen (2006) demonstrates his point about the data-driven framework in his research.
He says that- some test automation scripts have test data rooted into them. Test data
creates a problem. The user needs to change test script if he wants to modify the test data.
During automation testing, it is required to test same functionality with a different set of
input data. In that situation, if test data attached with test script then it is hard to change
every time. It is better to keep test data separately from the test script. It will make it easy
to update test data without disturbing the test script. A better solution is reading the test
data from an external file and executing test script based on it. This method is known as

data-driven framework, and it has shown in figure (Data Driven Testing Framework, 2016b)

Test Data
Reading

Mechanism
Test data in External

—_— Populates Test Script
system
] data I
Compares
Input Expected Actual
Data Data fExpected Data

Figure 2.1: data-driven framework

Test data files can save in the spreadsheet as comma separated value (CSV) or tab separated
value (TSV). Apache POl jar files can use for reading and writing from Excel files (Apache POI
- Java Excel APIs, 2016).

Below is the sample input test data for flight booking-
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T -I FROM TIME DATE
Delhi MMumbai 10:00 10-Aug-16
Delhi Kolkatta 13:00 20-Sep-16

Coachin Chennai 14:10 S-Aug-16
Delhi Patna 22:25 11-Cct-16
Bangalore | Lucknow 10:05 22-5ep-16
Delhi Coachin 11:10 25-Sep-16
Chandigarh | Bangalore 21:00 11-Aug-16
Lucknow |Mangalore 15:20 15-Aug-16

Figure 2.2: Sample Input test data prepared by the researcher

2.3.3 Advantages of data-driven framework
Ghanakota (2012) claims that data-driven approach helps to reduce the number of test

cases. It also reduces the amount of code for creating test cases. Laukkanen’s (2006)

interpretation of Kaner’s work explains that updating and developing tests is easy and

requires less programming skills.

2.3.4 Disadvantages of data-driven framework
The test cases created for data-driven framework are similar in nature and creating different

tests requires programming effort for new driver script (Ghanakota, 2012)

2.3.5 Keyword driven framework
Since data driven tests are similar in nature and creating different test needs more effort.

Hence Rashmi and Bajpai (2012) suggest a keyword driven approach in their research.

According to them some directives are present for test data and put into external files.

These directives tell what to do with the test data. These directives are known as keywords.

As per the interpretation of Fewster and Graham’s work, Laukkanen (2006) claims that it is

an extension of the data-driven approach.

Once the test data parsed then, driver script must be able to interpret keywords and

execute the specified action using assigned arguments (Fewster and Graham, 1999).

Keywords

Test

Populating the values

Test Script

data

L J

Figure 2.3: Keyword driven framework (Data Driven Testing Framework, 2016a)

Test data files and keyword files can save in the spreadsheet as comma separated value
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(CSV) or tab separated value (TSV). Below is the sample input keywords file for the login

event-

TSID  |Decription |keyword |object |
T501 Wait For 10 sec waitfor email I
T502 Input data in email input email I
T503 Click on Next clickLink next I
T504 Validate Emailld getText erroremail I
TS05 Input data in Password input passwrd

TS06 Click on Signin clickLink signin I
TS07 Click on Compose clickLink compose I
T507 Wait For 10 sec waitfor to |
TS08 Input in To Field input to I
T509 Input in Subject Field input subject I
T510 Input in Message Field input message I
TS011 Click on Send clickLink send

T5012 Click on logout clickLink logout I
TS013 Click on signout clickLink signout I

Figure 2.4: Keyword files (Data Driven Testing Framework, 2016a)

2.3.6 Advantages of keyword driven framework
Randhawa and Pandey (2006) states that keyword driven framework has all the benefits of

data driven framework. No special expertise require for maintaining test cases. Same

keywords can use across different test cases.

2.3.7 Disadvantages of keyword driven framework

Rashmi and Bajpai (2012) explains the disadvantages in their research by saying that

keyword driven requires complex framework than data-driven. Test cases get complex due

to implementing keyword features. Ghanakota (2012) suggests to combine the strengths of

all the frameworks and remove their weaknesses we need to use the hybrid testing

framework.

2.3.8 Hybrid automation framework

Pillai (2011) explains in his article that Hybrid framework is a framework which has created

by using features of other frameworks. Every framework has its advantages &

disadvantages. The hybrid framework is customized framework which uses the positive

features of all the existing frameworks.

The hybrid framework is configurable. According to Patwa (2009), the framework must

configure in such a way that it should be reusable and scalable. The code should be

maintainable. The hybrid framework can be configured in the folder structure to achieve

these features.
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[Data Driven
Framework]
Feature 1
: ) Feature 2
[Keyword Driven \ || [Modular Framework]
Framework] ' .
Feature 1
Feature 1 Feature 2
| Feature 2 )m Feature 3
1 "
Hybrid
Framework

www.automationrepository.com

Figure 2.5: Hybrid framework (Pillai, 2011)

A similar study by Pillai (2011) says about the folder structure of the hybrid framework. It
explains that all components in the framework can organize separately. For e.g.- test cases,
test data, test reports, test logs, libraries, object repository should organize separately.
Mathew (2011) supports this view in his research and claims that folder structure would
help to maintain them separately. He also argues that once the framework needs to be

updated, then it would be easy to update the concerned folder only.

2.3.9 Structure of hybrid framework
Bhondokar et al. (2015) propose a structure of hybrid framework in his research by

separately defining its components. The main components are:
1. Reusable Library

2. Library Files

3. Test Data

4. Test Report

5. Test Screens AUT

6. Test Scripts

1. Reusable Library: It consists of reusable functions which can use again. These are
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independent of application codes which are used to create a generic framework.

2. Utility Files: Utility files must store here. This folder contains all supporting various jar
files. For ex: selenium-server.jar etc.

3. Test Data: Test data along with test objects must be kept here in the excel sheet as an
input for the framework.

4. Test Report: The framework will generate a report for executed test cases. Log files will
be generated with a timestamp of execution of test cases and also their Result Pass/Fail. It
will

also create email ready HTML report.

5. AUT: This is an application on which our framework is working.

6. Test Scripts: This folder keeps all the test cases for test execution (Pillai, 2011).

Below figure displays the various component of the framework-

» AutomationWorkspace
' Include in library v Share with v Bum New folder
2 Name Da

o est Steps
Tcst (Cases \; 7 S P settings
) bin
G JarLibrary
Test Ob_]'-‘r“:t TestData ManualTestCases
ObjectRepository
£ Reports
Actlon sre
TestCases
TestData
| «classpath
. .." 4 . | project
k w =) logljaml
. 1) (x) 8| logfilelog
fuct C = testNGaml

[ xccution F_ngim: Web APPIication v 4 m

Figure 2.6: Structure of hybrid framework (Falcao, 2015)

2.3.10 Conclusion

In this section, the researcher has discussed the different frameworks and their pros & cons.
Since the hybrid framework is a combination of keyword driven and data-driven
frameworks, hence it is having features of both the frameworks. This research tries to

develop reusable hybrid framework as a proof of concept.
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Chapter 3: Research Methodology and Methods

3.1 Introduction

The literature review has discussed the basic issues which are essential for automation
testing and developing a reusable automation framework. For e.g.- need for automation
testing, selection of automation tool and identification of reusable framework. From the
previous chapter, it has observed that there are limited academic resources available in
the field of automation framework. Therefore this research can be perceived as an effort
to fill this information gap. It discusses the assessments of research methodology which
have used to collect and analyse data for the development of reusable hybrid
automation framework.

This section justifies the qualitative approach of the research. Firstly, it discusses the
research design, research philosophy, research approach and research strategy.
Secondly, the identification and selection of sample data have discussed. Finally, the

ethics and the limitations of the research has considered.
3.2 Research Methodology

According to Purohit’s (2012) interpretation of Blaikie’s work- Research methodology is
defined as the technique to gain the information. It defines how theories are generated
and tested. It creates the relationship between theoretical perspectives and research
problem. As Remenyi suggest that- Methodology belongs to a procedure which helps to
conduct the research. The purpose of the research methodology is to assist the
researcher in answering the research question by collecting relevant information about
the researcher topic (Purohit, 2012).

Hurley (2009) states that there are many ways researcher can conduct their research.
However, the quality of the research depends on completely the method chosen during
the study. Hurley’s (2009) interpretation of Saunders’s research onion is that the
research process is iterative and interactive in nature. Hence the research onion offers a
structure for the research process which is not a step by step process. As the research
develops and the information changes, the research also develops and changes.
Therefore, learning adopted from an inner layer of the onion may influence the

researcher's attitude to an outer layer.
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Figure 3.1: Research Onion (Based on Saunder’s Research Onion, 2013)
The research methodology represents the path to find the answer to the research

guestion and guide in the right direction (Meller, 2013).
3.2.1 Research Philosophy

The research philosophy of this study is based on interpretivism. It relies on participant
and their observation. Saunders et al. (2009) define- “Interpretivism is an entomology
that advocates its importance for the researcher to understand the differences between
humans in the role of social actors”. Interpretivism is defined as the ‘the recognition that
subjective meaning plays a crucial role in the social actions’.

Interpretivism plays a significant role in qualitative research. The interpretive approach
depends on the real approach of information gathering. E.g.- interviews and
observations. This research questions emphasis on understanding the automation
framework and the way stakeholders understood this. The data gathered during this
research philosophy cannot be generalised, since data is influenced from personal

viewpoints (WHAT IS INTERPRETIVE RESEARCH, 2009).
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3.2.2 Research Approach

This research approach is inductive. An inductive approach related to qualitative
research where researcher first collects the data and then cultivate the theory based on
the result of the data analysis (Saunders et al., 2009). Since this approach is a concern
with the context of subject, hence small sample of the subject is sufficient for the
inductive approach. This research is following bottom up approach. In this approach, the
researcher first collected the information by observation or interviews then recognized
the pattern. After that researcher developed some hypothesis. Finally, this research
illustrated conclusion and crafted theory. The research questions are open ended with

subjectivity. Below diagram displays the bottom up approach of this research.

Theory
Patterns

Observations

Figure 3.2: Research approach (Induction approach, 2006)
3.2.3 Research Strategy

Saunders et al. (2009) explain that the research strategy is conducted by the research
guestions and objectives. It is known as a crucial step in the research in which
researcher chooses for collecting the data. There are many research strategies
available. Like- survey, case study, focus group, interviews. No research strategy is better
than others. It is credible only when if it helps the researcher to find the answer to the
research questions.

For the research purpose, the researcher adopted the strategy of using the
guestionnaire as the data collection tool. The questionnaire was designed to focus on
fact findings from the focused group. 15 questions had framed in such a way to get more
and more information from the respondents. For data collection purpose, a
guestionnaire sent to the focused group in the form of a survey. Information was also

collected through direct interview & online chatting (Google hangout).
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3.2.4 Time horizon

The period in which the research is carried out is known as the Time Horizon. Sanders et
al. (2009) describe that if the research is done as a ‘snapshot’ taken at a particular time,
then it is called cross-sectional research. This research is cross-sectional research. It is

based on the survey strategy for data collection.
3.2.5 Sampling

As Meller (2013) interprets Williamson’s work in his research that sampling is the
process of selection of some respondents from a specific group for the purpose of data
collection to obtain the general view of large population. It is not possible to get the
opinion from the entire population due to time constraint and limited resources.
Therefore, the research has to focus on a specific group to draw conclusions.
Professionals from IT companies had been chosen as a sample for this research.
Professionals had experience in software development, quality assurance or some other
IT related work. These focus group had been approached based on personal contact.
Email, chat, and phone are used to approach the respondents. Research targeted 21

respondents with professional experience in their relevant field.

3.2.6 Data Collection

The primary research conducted in this qualitative research needs that a data collection
method in the restrictions of a small sample and cross-sectional time horizon. There are
several qualitative data collection methods are available. For e.g. observation,
interviews or open-ended questionnaires Maxwell (2005, p.80).

Maxwell (2005) explains that the inductive approach to the research demanded an in-
depth understanding of the automation framework. The researcher believes that

interviews and survey questionnaire solves this purpose.
3.2.7 Data Collection Instruments

This research has chosen survey questionnaire and interview as a data collection
instrument. As defined by Hair et al. (2003), “a questionnaire is a predetermined set of
guestion designed to capture data from respondents”. Survey questionnaire had sent to
the focused group through email. 17 respondents submitted their responses by

answering the questionnaire. The interview was also carried out to gather the
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information about automation framework. The researcher conducted two interviews

face to face and three interviews by using electronic medium Google hangout.

3.2.8 Questionnaire

The survey questionnaire was prepared for this research with 15 open-ended questions.
All the questions were framed in a manner to collect information as much as possible
from the focused group. The researcher organized the questions in such a way that all
the questions were linked with each other. Same questions were used in the interview
to collect data. The questionnaire had two parts. In the first part, the researcher tried to
understand the background of the respondents. In the second part, questions were
asked related to the research question.

First part of Questionnaire

A. You are a software professional with experience in
a. Quality Assurance
b. Software Development
c. Others

B. You are having experience of

a. 0-3 years
b. 4-6 years
c. 7-10vyears
d. 10+ years
C. You are currently working in ............. (optional)

Second part of Questionnaire

1. Have you ever involved in software testing activity?

2. What do you prefer- Manual testing or automation testing?

3. If you prefer automation testing then what are the reasons to select automation over
manual?

4. Have you come across any automation tool? Please specify the name.

5. What features do you expect from an automation tool?

6. Do you believe that automation testing saves testing efforts and time? If yes then
how?

7. Which automation framework you use for testing?
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8. What type of features you expect from an automation framework?

9. Automation framework which you use is application-specific or generic? How?

10. Which model of Automation framework you use- keyword driven, data driven or
hybrid? Why?

11. What are the benefits of Hybrid model framework over other models?

12. What are the other events your framework capable of handling apart from test
execution?

13. Have your framework designed in such a way that user can easily run the tests and
monitor the status without any programming skills? Briefly, explain.

14. How your framework has designed to add and maintain new features easily?

15. Is your framework design compatible with other tools like TestNG, Maven, SVN,
GitHub?

Responses collected from the focused group has been discussed in next chapter.

3.2.9 Data Analysis Procedure

Open-ended questions provide detailed information which cannot be captured through

closed end questions. Techniques have been developed to analyse qualitative data

which are in the form of open-ended questions. During analysis, the researcher observes

patterns and trends in the responses to reach definite conclusions (Brief guide to open-

ended survey questions, n.d.).

The researcher has attempted several steps for the analysis of open-ended responses.

1. The researcher studied the responses multiple times.

2. Developed coding after understanding the themes.

3. Once coding category defined, researcher used excel sheet and provided number of
responses against each category

4. After observing the excels sheet, researcher tried to find some patterns

5. Once major patterns have been identified, researcher analysed the response

6. Summarized what researcher has found in form of charts or graph in excel sheet
(Qualitative analysis strategies for Analysing open-ended survey questions in
MAXQDA, n.d.)

Data analysis has been discussed in details in chapter 6.

Page | 24



3.2.10 Research Ethics

Saunders et al. (2009) demonstrate that research ethics means ensuring the design of
your research is fair and morally justifiable to all those involved. The ethics of this
research is based on- objectivity, no harm, confidentiality, and integrity.

Objectivity- The researcher has avoided any self-deception during the research.

No harm- This study ensures that no harm involved to any participants who have
participated in this research for discussion purpose.

Confidentiality: The Participants who took part in this research can expect privacy from
the researcher about their personal details.

Integrity: This research has carried out without any data distortion. The integrity of

data has maintained.
3.2.11 Limitations of Methodology

According to Meller’s (2013) interpretation of Bryman and Bell’s work - the research
findings from the selected focused group can be generalized only to the group from
which the sample was taken. Hence, this is a natural limitation to any research and is not
particular to the methodology used. Therefore, a large-scale research would be more
representative and would also improve the quality of the research.

Meller (2013) says in his research that the level of bias is another limitation during the
process. The researcher has taken precaution during data collection process.

Despite these limitations, this research provides valuable contributions for reusable

automation framework.
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Chapter 4: Artefacts Design and Development

4.1 Introduction
In this chapter, the Researcher describes our overall approach and the design details of our

test automation framework using Selenium tool. This tool automatically runs the test cases
by taking data from input files and generate test report by using a framework on the top of
Selenium Web Driver. The programming language used for developing this framework is
Java.

First, the researcher gave an overview of the approach as per the software development life
cycle. It has described the software development model first and after that, it described the
different phases of the SDLC model. There are four sections in this chapter. The first section
starts with requirement gathering; the second section explains designing, the third section

shows implementation and fourth section explains test report after execution of tests.

4.1 Selection of software development model
“A software process is a set of related activities that leads to the production of a software

product” (Sommerville, p.28, 2000). The software development model is a structured
process for the construction of a software product. The main aim of this model is to improve
the quality of the product (Introduction to Software Engineering, p. 19-21).

In any software model, the primary goal is to solve the problem. This research followed
number of steps like-

1. Understanding the problem

2. Identifying a solution

3. Coding

4. Testing (Sabale and Dani, p. 21-22, 2012)

For the development of a hybrid framework, the prototype process model was selected. As
Walker (2007) states that prototyping is a development methodology in which a model or
prototype is first developed by using the preliminary ideas of the requirement and deliver a
throwaway to the end user for their evaluation and feedback.

The basic idea was to build a prototype according to the requirements. This model was first
developed based on the known requirements. During this model, the end user gets an idea
of the real system. It helps end users to understand the requirements of the desired system

better. The prototype is updated in a continuous fashion until the system user wants to be
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produced. This development methodology is also sometimes known as incremental
development (Sabale and Dani, p. 21-22, 2012).

Experiments have shown that the prototype software model reduces the issues with the
requirements specification and it also lowers the overall development costs (Boehm et at.
1984).

Diagram of prototype model:

Start [
> I. Requirement > Ok Design 5 Buildng
| gathering Prototype
stop [ ;
4 ! Engmesr Product ¢ Refining g Cu%tnn:.u:r
| Prototype evaluation

Frofotyoring Modef

Figure 4.1 (what is prototype-model advantages disadvantages and when to use it, n.d.)

4.1.1 Advantages of the Prototype Process Model
End users participate actively in the development process. The user gets a better

understanding of the system by the throwaway prototype. It gives a fair knowledge of the
product which is being developed. It also helps to detect the errors at an earlier stage.
Frequent user feedbacks contribute to developing a better and quality product. In case any
functionality is missing then it can be identified easily at the right time. It also identifies the
unwanted features which are not required. Requirement and its validation go together

(Walker, 2007).

4.1.2 Disadvantages of Prototype Model

In general, prototype method increases the difficulty level of the product which is
sometimes out of scope to fix. Research also says that if there is confusion between user
and developer, then it is identified as the prototypes has demonstrated which leads to

complexity at the end of development (Walker, 2007).

4.2 Requirement Analysis
The aim of this section is to define functional and non-function requirements for the

development of automation framework. It also discusses the different approaches to
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identify the requirements. A framework is a set of rules that help to automate the web
applications. Identifying those rules are part of the requirement (Laukkanen, 2006).
Sommerville (2000) states that “the requirements for a system are the descriptions of what the
system should do.” These requirements show the need of customers to find the solution of
some problems. The whole process of requirement gathering, analysis, documentation,
finding constraints and feasibility is known as requirements engineering (RE).

Requirements are often mentioned as high-level statements. It is also called as user stories
in Agile development methodology. The requirement term is not common across different
software companies (Sommerville, p. 83, 2000).

Research says that automation frameworks are having two type of requirements- Functional
and Non-Functional. Functional requirement handles the automatic test execution part
which is considered to be a high-level requirement. Non-functional requirements are related

to maintainability and ease of use (Laukkanen, 2006).

4.2.1 High-level requirements for a framework

Automatic test execution | Test cases must run automatic in the framework. It should be

able to handle exceptions and must provide test reports.

Easy to use The user must be able to use the framework easily. It must
design in such a way that user should not require any
programming skills to execute and monitor the test cases (Kit,

1999).

Maintainable The framework must be easily maintainable whenever new
feature. Test data and test script should be easy to update

(Fewster and Graham, 1999).

Table 4.1: High-level requirement for a framework

4.2.2 Breakdown of functional requirements
1. Smooth test execution: Framework must be able to check all pre-conditions and

once start execution then it should run the tests smoothly by its own (Fewster and
Graham, 1999).
2. Error handling: Pettichord (1999) says that framework must handle errors and

continue testing without manual intervention.
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8.

Verify test results: Verifying test output is crucial. Fewster and Graham (1999) define

verification process as a comparison between actual and expected output. If it
matches, then the test would be called as pass.

Assigning test status: once a test executed and its result validated then it must be

given a status. According to Laukkanen’s (2006) interpretation of Fewster and
Graham (1999) work- if executed test’s outcome matches with expected result then
the test is a pass. If it does not match, then the test is a fail. For failed status, it can
give details about the cause of the problem.

Fewster and Graham (1999), propose having more statuses than pass and fail. For
e.g.- Error, warnings, failure, info, with a meaningful message.

Detailed logging: Test automation framework should log each and every event

during test execution. It should provide enough information that developers can
debug it in the case of test failure.

The main problem with logging, as stated by Pettichord (2002), is how much to log.
The log must have relevant information to identify the cause. It should neither short
nor huge.

Test reporting: As per Laukkanen’s (2006) interpretation adapted from Buwalda et
al. (2002) - After successful test completion, test report must generate with below
information:

-version details of the system

-total number of tests executed

-number of tests passed

-number of the test failed

-number of error found

Email notification: Framework must be designed in such a way that it must notify the

user through email in case of test completion or any failure. So that, the user can
take further action (Bhondokar et al., 2015).

Modularity: Modularity is also one of the core requirement of any automation
framework. In Modular framework, each module has kept separately and
independently. It makes it easy to maintain (Gulia, 2010).

In his research Laukkanen (2006) states that in small applications, it is easy to keep

all functions in the same file as the main test script. However, in large applications,
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functions and libraries are placed separately from the test script. Since libraries do
most of the work, hence test scripts can be short. Since scripts only driving the test

execution, hence it is known as driver scripts.

Test Library
Driver Script1 ——» Test Function 1
Application Under
Test Function 2 Test

Driver Script 2

Test Function 3 /

Figure 4.2: Driver scripts interacting with Application under test using libraries

4.3 Design

This section discusses the architecture of the framework. In this section, the researcher has
described the design details of our proof-of-concept hybrid automation framework.
Architectural design is basically a structure of the framework which shows how it is going to
work. It is the initial phase of the software design process. It is the basic connection
between design and requirement as it identifies the different component of the system and
the connections between them. The output determines how the system is organized and
how it is communicating with other components (Sommerville, 2000).

The architecture of any software system is essential as it determines the performance,
robustness and maintainability of a system (Bosch, 2000). As Bosch discusses, individual
components of the system implement the functional requirements of the system. Also, the

non-functional requirements are depending on the way the system architecture is designed.
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As per Sommerville interpretation adapted from (Booch, 2009) that system architectures
are mostly demonstrated by block diagrams. Each box represents a component. Boxes
within boxes are known as sub-components. Arrow indicated the data flow from one
component to another component. Block diagrams are easy to understand, and it
represents a high-level design of the system architecture. People can easily understand
these block diagram representations during design process even though they come from
different discipline. Block diagrams are the perfect way of demonstrating the system as it is
a better choice of engaging communication between the people.

Laukkanen (2006) says in his research that the structure of automation frameworks like
hybrid framework can be broadly divided into three components- test design system,
monitor test system & test execution system.

Test design system: It is used for developing new test scripts as well as updating the existing

ones. It keeps test cases for application under test. Test cases, object repository, and test
data are its sub-components. Test data has provided in the form of Excel sheet as an input
to the Hybrid framework.

Test monitor system: The framework generates test report for test case execution. It

generates log files for every pass or fails execution. It also sends an email report to the user.
The test report, Log files, screenshot and email notifications are its sub-components.

Test execution system: It is the main part of the framework. It contains-

Reusable library: These are common functions files that can be used n number of times. This

folder contains files and code which are independent of the application. To achieve a
generic framework, most of the reusable files and codes should be kept there. This separate
folder makes the framework more reliable and can be used for different other applications.
Library files: This folder contains all the files which are required for test automation. It
consists of various jar files which are supported by Selenium web driver. For ex: selenium-
server.jar, selenium-java-clientdriver.jar.

Utility files: Utility folders consists of small programs which help to increase the capabilities
provided by the automation framework. These utility files can be added separately. For
e.g.- mail monitoring utility, connection database utility (Bhondokar et al., 2015).

Hybrid framework architecture has shown in figure 4.3.

Technology overview:
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Java: The programming language used for developing this automation framework is Java.
Java is a high-level object-oriented programming language. It supports multiple platforms.
Java is fast, reliable and secure language (What is Java and why do | need it, 2014).

Selenium: The automation tool which has been used for developing hybrid framework is
selenium. It is an open source software testing tool. It uses Selenium web driver APl which
supports all web based applications with multiple browsers and multiple platforms (Selenium
WebDriver — Selenium documentation, 2008).

Eclipse IDE: Eclipse is an open source IDE. It helps programmers /testers write code much
faster and easier way than using a text editor (Guindon, 2016b).

TestNG: We have used TestNG for running the automation tests. TestNG is a testing
framework having several new functionalities. Like- Annotations. It provides an adjustable

test configuration method which makes easy for test execution (Welcome TestNG, 2004).

Hybrid Framework

Test Data Files

‘_
Automation Test Scripts

o

—— > Drverserpt "

< Object
Repository
AUT Reusable Libraries & Utility files
-
— Config & Global
Variables

\/

Reporting

i i i i

Figure 4.3: High-level architecture of Hybrid automation framework (Most popular test

automation Frameworks with pros and cons of each — Selenium Tutorial, 2016)
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Log4i: Log4dj has been used in automation framework for generating logs. It is a configurable
logging framework (APIs) written in Java and available under the Apache Software License.

logdj is a popular logging package available in Java (Apache logdj 1.2 -, 2012).

4.4 Implementation
In this section, the researcher discussed the steps taken to implement Hybrid test

automation framework. This study investigated how the different components have been
used to test a web based application.

Technical decisions

For test data: Researcher has used Microsoft Excel file format for storing and editing the test
data.

For programming language: Java has been used for developing driver scripts and reusable

libraries. Since it is high-level object-oriented programming, hence it is easy to implement.

For an application under test: Researcher has decided to use Gmail for automation testing.

Gmail is a web-based application, and it is easy to use.

For reading writing from excel work book: In this study, the researcher has used Apache POI

jar files to read & write different format of excel in selenium web driver.

For logging: Researcher has used logdj jar files. It helps to write the output log in files.
For reporting: For test reporting, TestNG has been used. TestNG is a testing framework
which helps to organize the test and generate a test report.

Framework approach: This study has implemented the automation framework of Hybrid

type which is the combination of data-driven & keyword driven approaches.

4.4.1 Hybrid automation framework development
Stepl Test data creation

Test data used in the framework has created inside config package. Config package contains
test case, test data, object repository and properties file. Apart from above files, it also has
Application.log & Selenium.log files.

1. Structure of config package has shown in figure 4.4
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L[ Project Explorer &2

W '_jj Automation_Hybrid_webdriver

v B s

~ [ config
Application.log

R Al A T

—_

Core.xlse
db_data.xlsx
logdjd.xml

Selenium.log
: TestData.xlsx

config.properties

Objects.properties

Figure 4.4: Structure of config package

2. Test data file has shown in figure 4.5

signin
shravandissertation@gmail.com

A

1
2
3
4

Figure 4.5: Test data file

B
passwrd
Soaminl2

mailid

D
sub

privankasingh125@&gmail.com Hello

3. Test case suite has shown in figure 4.6

msg

This is a test mail

TCID | Description Runmode
Mavigate Check URL ¥
LoginTest ¥

Figure 4.6: Test case suite

4. Test scripts for Login Test have demonstrated in figure 4.7

1
2
3 |LoginTest
4

F
password
happytesting

A B C D E F G
1 |TSID |Decriptinn ‘Keyword ‘Crh]ect |Pmceed0nFaiI Data_Column_Name
2 |Ts01 Wait For 10 sec waitfor email N
3 (Ts02 Enter email Id input email N signin
4 |TS03 Click on Next clickLink next N
5 |TS04 Enter Password input passwrd N passwrd
& |TS05 Click on Signin clickLink signin N
7 (Tso4 Validate Password getText erroremail N
& |TS06 MNavigate to the site navigate testSiteURL N
g |Ts07 Enter email Id input email N signin
10 |TS08 Validate Emailld getText erroremail N
11 |TS08 Click on Next clickLink next N
12 |TS09 Enter Password input passwrd N password
13 |TS010 Click on Signin clickLink signin N
14 |TS01 Wait For 10 sec waitfor compose N
15 |TS021 Wait For 10 sec waitfor logout N
16 |TS022 Click on logout clickLink logout N
17 |Ts023 Click on signout clickLink signout N
18
19
20
21
22
23

Suitel Navigate LoginTest Mavigates Keywords (O]

;:_\ Markers | = Properties | 4 Servers | [f= Snippets T Results of running suite & Console 52

o conseles to display at this time.

Page | 34



Figure 4.7: Test scripts for Login
5. Config property file has shown in figure 4.8

config.properties &% . 7] TestDataxlsx B *Corexlsx Objects.properties

}:estSiteUR]’.='ﬂttp5 :ffgmail . com/
testBrowser=*firefox
screenshotPath="C: //CHMAutomation//tomcat-6. 0/ /webapps/ /ROCT/ /screenshots,/ /"

Figure 4.8: Config property

6. Keywords file for test data has shown in figure 4.9

A E C
1T | CURRENT KEYWORDS |DEFINITIONS
2 |navigate Mavigate to the provided url
3 |waitfor wait for action to complete by given time period
4 |input Enter data in text fields
5 |clickLink Clicking on Elements
& |containsText click Clicking on Elements starting with provided string
7 |typekeys Simulate the key strokes
g |clickat Clicking on specific Elements
g |addselection Select the options from provided list
10 | fireevent Clicking on specific Elements on specific conditions
11 | GetText Getting text from the webpage
12 |verifyText Verify text on page
13 | clickButton Clicks on any button
14 |select Select from dropdown list
15 |verifyTextOnThePage|\Verifies text on the page
16 assertlrue asserts texts
17
15
19
20
21
22
23

Suite 1 rMavigate LoginTest rMavigates Keywords ()]

(£ Markers | EEl Properties | 7 Servers | [E= Snippets T Results of running suite E Console &2

Mo consoles to display at this time.

Figure 4.9: Keyword file

7. Object repository file has shown in figure 4.10

Page | 35



config.properties B3 TestData.xlsx B3 *Corexlsx Objects.properties 22
hext=ﬁfﬁ[@id='next']
email=//*[Eid="Email"]
gignin=//*[@id='=2ignIn"]
passwrd=/,/*[Eid="'Passwd"]
signout=//*[Bid="gb T1']
logout=//#*[EBid="gb']l/div[1]/div[1]/div[2]/div[4]/div[1l]/a/span
error=//*[Bid="errormsg 0 Passwd']
erroremail=//*[@id="errormsg 0 Email']
gignindiff=//*[@id="account-chooser-1link"]
addact=//*[Eid='account-chooser-add-account']
compose=//*[EBid="':de"]//div/div
to=//textarea [Enamse="tao"]
subject=//input [Ename="subiecthox"]
message=/ /div[Earia-lakel="Me=z=zage Body']
gend=//div[text()="5esnd"]

Figure 4.10: Object repository
A core file is an excel file which contains test cases, test steps and keywords for test
execution. Test data file holds the data related to the corresponding object which is
mentioned in the core file. Config.property file holds the web address of the application
under test and the browser details. Object repository file holds the XPath of all the
corresponding objects of web application which is defined in the core file.

Step 2 Driver Scripts

Driver scripts are the core component of the framework. Test app package contains
DriverApp.java & KeywordApp.java scripts which read the test cases from input files by
using Xlfile_Reader.java function. The driver script which has implemented in this
framework has shown in Listing 4.1.

Test app folder having driver scripts has shown in figure 4.11
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iy

[ Project Explorer 52

= = B[] DriverApp.java £

v 12 Automation_Hybrid_webdriver
v i src
£ config
[ datatable
~ [ testhpps
v U] DriverApp,java
9 DriverApp
v [ KeywordsApp.java
9 Keywordsipp
[ testReports
B util
logdj.properties
=), IRE System Library [JavaSE-1.6]
=, TestMG

[ cglib-nodep-3.2.4ar - C:\01 Shravan| 04 Selenium Co
@ commons-codec-1.10ar - C:\01 Shravan\04 Seleniul

il

~ @ package testapps;
Wi ®import java.io.FileInputStream;

public class DriverApp{

public static Properties
public static Properties Cbjects;

public static Properties APPTEXT:

public static X1file Reader Cors;

public static X1file Reader testData=nunll;

public static X1file Reader DErssults=null;

public static Random randomGen=rator = new Random();
public static 5tring currentTest;

public static String kevword:

CONFIG;

(=3 commons-exec-13,ar - C:401 Shravan'\04 Selenium ( //public scatic Sel umServer Server;

@ commens-logging-T.2jar - C:\07 Shravan04 Seleniu //public static DefaultSelenium sel

@3 gson-2.3.1ar - C:\D1 Shravan'04 Selenium Codes\Jal public static WebDriver dr=null;

@ guava-19.0,jar - 1 Shravan'\04 Selenium Codes\Ja public static EventFiringWebDriver driver=null;
@3 hamerest-core-1.3jar - C:\01 Shravan\04 Selenium C public statie String object;

@3 hamerest-library-1.3,jar - C:\01 Shravan'04 Selenium public statiec String currentTSID;

(@3 httpclient-4.5.2.jar - C\01 Shravan'\04 Selenium Code public static Scring stepDescripl.:_lon;

@3 httpcore-4.4. CAD1 Shravan\04 Selenium Codes public static String procesdOnFail;

@ httpmime-4.5.2ar - C:\01 Shravan'04 Selenium Cod pu.blfc stat.%c Ecr?ng ceststatus:

@ jna-4.1.0jar - C:ADT Shravan'04 Selenium Codes\Jar F public static String data column nams;

[ jna-platform-4,1.0jar -

@3 junit-4.12jar - C:\01 Shravan\04 Selenium Cod
@3 netty-3.5.7.Finaljar - C\01 Shravan'04 Seleniu

1

01 Shravan'\04 Selenium C

public static int testRepeat;
stati elPort:
public static 5tring sSe=lPort;
public static Calendar cal = new GregorianCalendar():

fes\Jar
m Cod

Random Port Hu

& phantomjsdriver-1.2.1jar - C:\01 Shravan|04 Seleniul public static int month = cal.get (Calendar.MONTH) ;

(@3 poi-3.14-20160307 jar - C:\01 Shravan'(4 Selenium C public static int year cal.get (Calendar. YEZR) ;

& poi-examples-3.14-20160307 jar - C:\01 Shravan\04 5 public static int sec =cal.get (Calendar.SECOND);

i poi-excelant-3.14-20160307 jar - C:\01 Shravan\04 Se public static int min =cal.get (Calendar.MINUTE);

@i poi-ooxml-2.14-20160307ar - C:\01 Shravan'04 Selel public static int date = cal.get(Calendar.DATE):

@ poi-ooxml-schemas-3.14-20160307 jar - C:\01 Shrava public static int day =cal.get (Calendar.HOUR OF DAY);
[ poi-scratchpad-3,14-20160307 jar - C\01 Shravan'04 public static String strDate;

@ curvesapi-1.03jar - C:\01 Shravan\04 Selenium Code public static String result;

@ xmlbeans-2.6.0,ar - C:\01 Shravan\04 Selenium Code public static String mailresult=" - Script successfully executed - no errors found":
@3 commons-codec-1.10,ar - C:\01 Shravan\ 04 Seleniul ooblio atatic String mzilecresnchatnath:

=

Figure 4.11: Test app folder

Step 3 Excel Reader file

To read test data and test cases from excel sheet, the researcher have implemented

XlIFile_Reder.java script. These scripts help to read input files.

Excel Reader file has shown in figure 4.12. Script has shown in Listing 4.2

O1[ 7] Xfile Readerjava £

‘B Project Explorer 52 BE|e~ =
ject Exp =
5= Automation_Hybrid_webdriver
58 src
2 config
[ datatable

1] Xifile_Reader.java
{9 Xifile_Reader
8 testhpps
[# testReports
B util
logdj.properties
= JRE System Library [JavaSe-1.6]
= TestNG
@ cqlib-nodep-3.2.4jar - C:\01 Shravan'\D4 Selenium Co
[ commons-codec-1.10jar - C:\01 Shravan\04 Seleniu
o commons-exec-13jar - C:\01 Shravan\ 04 Selenium ¢
C:\01 Shravan\04 Seleniu

\01 Shravan\04 Selenium Codes\Jal

{4 commons-legging-1.2jar -
[ gson-2.3.1.jar -
(a8 guava-19.0jar - C
{4 hamcrest-core-1.3jar - C:\01 Shravan\04 Selenium C

01 Shravan\04 Selenium Codes\Ja)

fod hamcrest-library-13jar - C:\01 Shravan'04 Selenium
httpclient-4.5.2jar - C:\01 Shravam\04 Selenium Coc
httpcore-4.4.4.jar -
httpmime-4.5.2ar - C:\01 Shravan\04 Selenium Cod
jna-4.1.0jar -
jna-platform-4.1.0jar - C:\01 Shravan'\04 Selenium C
junit-4.12jar - CA\O1 Shravam\04 Selenium Codes\Jar
netty-3.5.7 Final jar - C
phantomjsdriver-12.1jar - C:\01 Shravan|04 Seleniur
poi-3.14-20160307jar - C:\01 Shravan\04 Selenium C
i poi-examples-2.14-20160307 jar - C:\01 Shravar'04
{4 poi-excelant-3.14-20160307 jar - C:\01 Shravan'04 Se
{4 poi-ooxmi-3.14-20160307 jar - C:\01 Shravan|04 Seles
fad poi-ooxmi-schemas-3.14-20160307 jar - C:\01 Shrava
o poi-scratchpad-3.14-20160307jar - C:\01 Shravan04
{4 curvesapi-1.03jar - C:\01 Shravan\04 Selenium Code
(a8 ¥mlbeans-2.6.0.jar -

\01 Shravan\04 Selenium Code|

EIEIEIED

EIE

CA\D1 Shravan'\04 Selenium Codes\Jar Fi

IE

IE

:\01 Shravan'\04 Selenium Ced

EIE

&0

CA\D1 Shravan\04 Selenium Code
[oa commons-codec-1.10jar - C:\01 Shravan'04 Seleniun
\01 Shravan\04 Seleniu

01 Shravam\04 Selenium Codes\Jar

fos commons-logging-1.2jar -
s junit-4.12,jar -
(o logdj-1.2.17 jar -

01 Shravan\04 Selenium Codes\Ji

01 Shravan'04 Selenium Codes\Jar Files'

= ;
¢ mailjar - C
=] 2jar - CAD1 Shravan\04 Sclenium C

[ logdj-1.2-api

~ ||l backage aatataple;

4 ® import org.apache.pol.hssf.usermodel.HSSFCellStyle;

public class X1file Reader {

public static String f = System.gecProperty Ldir")+"\\grg\\gonfig'
public String path:

public FileInputStream £is = null:

public FileCutputStream fileOut =null;

private XS5SFWorkbook workbook = null;

private X55FSheec shest = null;

private X55FRow row  =nmll:

private XS5FCell cell = null:

= public X1file Reader(String path) {

this.path=path;

try |
fis = new FileInputStream(path):
workbook = new XSSFWorkbook (£is):
sheet = workbook.getSheetAt (0);
fis.close();

} catch (Ixception &) {

e.printStackIrace();

ns row count from the excel sheet

& public int getRowCount (String sheetName){
int index = workbook.getShestIndex (sheetName);

= workbook.getSheetAt (index) ;
int number=sheet.getLastRowNum()+1;
return number;

s

TestData.x1sx";

[[2 Markers | = Properties | 4b Servers | [25 Snippets | Results of running suite | B Console 52

|No consoles to display at this time.
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Figure 4.12: Excel Reader file
Step 4 Utility files

The researcher has implemented some reusable files to achieve reusability and
maintainability. Utility package has been created with TestReports.java,
monitoringMail.java, DbManager.java, TestConfig.java, TestListnerAdapter.java,
TestUtil.java and ErrorCollectors.java libraries.

Utility files package has shown in figure 4.13

Lo Project Explorer 23 = <4}==';>| e |
~ *,'j‘J Auvtoemation_Hybrnd_webdriver -~
w TR grc
2 config

## datatable

8 testApps

# testReports
~ M util
DbPManager.java
ErrorCollectors.java
monitoringbdail.jawva
TestConfig.jawva
TestListenerfdapter.java
1 TestUtil.java

logdj.properties
=i JRE System Librarny [JawvaSE-1.6]
= TestMNG

HEEEEE

Figure 4.13: Utility files

MonitoringMail.java utility files help to send an email notification after completion of test
execution. TestReports.java file helps to generate a report. DbManager.java file can be used
to connect database. Data base connection is not part of this research. TestUtil.java file
helps to run test cases smoothly. ErrorCollectors.java file helps to generate log during test
execution.

Step 5 Test reports

TestReport.java scripts generate test report after successful completion of the test
execution.
Test report package has shown in figure 4.14

L™ Project Explorer &2 — <,1=r'=l"}| =08

‘,;—ﬂ- Automation_Hybrid_webdriver -
T oere
fE config
'R datatable
H testhpps
'H testReports
11| TestReportsjava

[ = R |

Figure 4.14: Test report package
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Step 6 Integrated TestNG tool

The researcher has also implemented the TestNG tool for creating the test report. TestNG

helps to execute the code by using test annotations.

Figure 4.15 has shown the TestNG integrated into the hybrid framework.

L[ Project Explorer 2 — <,1='=“{>| = =0

W ‘,'7‘1 Automation_Hybrid_webdriver ~ §
w CHoope

f config
H datatable
' testhpps
' testReports
B util
logdj.properties

B JRE System Library [JavaSE-1.6]

=i TestMG

RSN [ AU R T . L T Il IR 1 o { g [

Figure 4.15: TestNG

Step 7 Many jar files have been used to support the framework

The researcher has implemented many supporting jar files in the hybrid framework. These

jar files help into smooth test execution.

Jar files have shown in figure 4.16.

Page | 39



[Sik=

» B JRE Systemn Library [JavaSE-1.6]

£

v B, TestMNG

WOV OV VYW VYV VYV Y VYV Y YV VY VY VY YV VYV VY VY VYV Y Y VY VY YV VYV VIV IV VV V VY

IEEEEDEREEEEDEEREEEE G

cglib-nodep-3.2.4.jar - CYW0T Shravany(4 Selenium CodeshJar Files'1 Se
commeons-codec-1.10jar - C:\01 Shravan' 04 Selenium CodestJar Files'
commons-exec-1.3.jar - C:W01 Shravan' 04 Selenium CodesiJar Filesy1 !
commons-logging-1.2.jar - W01 Shravan' 04 Selenium CodestJar Files
gson-2.3.1 jar - C:%01 Shravan'04d Selenium CodestJar Files\ 1 Selenium
guawa-19.0jar - C:01 Shravan'l4 Selenium CodestJar Files\1 Seleniurmr
hamecrest-core-1.3.jar - C:W01 Shravan' 04 Selenium CodesiJar Filesy1 S
hamecrest-library-1.3.jar - C:M01 Shravan 04 Selenium CodeshJar Filesy1
httpclient-4.5.2.jar - C:%01 Shravan' 04 Selenium CodeshJar Filesy1 Seler
httpcore-4.4.4.jar - C:\01 Shravani04 Selenium CodeshJar Files\1 Seleni
httpmime-4.5.2.jar - C\01 Shravan'04 Selenium Cedes'Jar Filesh 1 Sele
jna-4.1.04ar - C:01 Shravany(4 Selenium CodeshJar Filesh 1 Selenium W
jna-platform-4.1.0,jar - C:\01 Shravan' 04 Selenium Codes'Jar Filesi,1 5
Junit-4.12jar - CNO1 Shravan' 04 Selenium Codes'Jar Filesh 1 Selenium !
netty-3.5.7.Final,jar - C:\01 Shravani04 Selenium Codes'Jar Files\1 Sele
phantomjsdriver-1.2.1.jar - &AW1 Shravan'04d Selenium CodestJar Files'
poi-3.14-20160307 jar - C:MNO1 Shravany(4 Selenium CodestJar Files\2 p
poi-examples-3.14-20160307 jar - C:M01 Shravany(4 Selenium CodeshJz
poi-excelant-3.14-20160307.jar - C:A\01 Shravani(4d Selenium CodestJar
poi-coxml-3.14-20160307 jar - C:\01 Shravan' 04 Selenium CodestJar F
poi-ooxml-schemas-3.14-20180307 jar - C:\01 Shravany4 Selenium Ce
poi-scratchpad-3.14-20160307 jar - C:A\01 Shravani(d Selenium Codesh
curvesapi-1.03.jar - C:\01 Shravan'4 Selenium Codes'\Jar Files\2 poi-b
xmilbeans-2.6.0.jar - C:A\01 Shravan' (4 Selenium Ceodes'Jar Files\2 poi-t
commons-cadec-1.10jar - W01 Shravan'0d Selenium CodeshJar Files
commons-logging-1.2.jar - C\01 Shravan' 04 Selenium Codes'Jar Files
junit-4.12.jar - C\01 Shravan'y04 Selenium CodestJar Files\2 poi-bin-3.
logdj-1.2.17 jar - C:\01 Shravanild Selenium CodestJar Files\2 poi-bin-
mail.jar - C:01 Shravan'4 Selenium Codes'Jar Files\3 Mailvmail

logdj-1.2-api-2.6.2jar - C:401 Shravany(4 Selenium CodestJar Files'd a|
logdj-1.2-api-2.6.2-javadoc.jar - C:M01 Shravanyid Selenium CodesiJar
logdj-1.2-api-2.8.2-sources.jar - C:A\01 Shravan' 4 Selenium Codes\Jar
logdj-api-2.6.2-jawvadoc.jar - C:\01 Shravan'y04 Selenium CodestJar File
logdj-api-2.6.2-sources.jar - C:W07 Shravan' 04 Selenium Codes’Jar File:
logdj-core-2.6.2 jar - C\01 Shravan'(4 Selenium Codes’Jar Files'\d apas
logdj-core-2.6.2-jawvadoc.jar - C:\01 Shravan'\04 Selenium CodestJar Fil
logdj-core-2.6.2-sourcesjar - CTMNDT Shravanyi4d Selenium CodesiJar Fil
logdj-core-2.6.2-tests.jar - C:N01 Shravan' 04 Selenium CodestJar Filesh:
logdj-flume-ng-2.6.2.jar - C:\01 Shravany4d Selenium CodeshJar Filesh,
logdj-flume-ng-2.6.2-javadocjar - 01 Shravanid Selenium Codes'.
logdj-flume-ng-2.6.2-sources.jar - CW01 Shravany(4 Selenium Codes),
logdj-iostreams-2.6.2.jar - C:\01 Shravany(4 Selenium CodeshJar Files,

F.

(.

logdj-iostreams-2.6.2-javadocjar - W07 Shravan' 04 Selenium Codesh,
logdj-iostreams-2.6.2-sources,jar - C:W0T Shravan' 04 Selenium Codesh.
logdj-jel-2.6.2.jar - C:\01 Shravan' 4 Selenium CodestJar Fileshd apach
logdj-jel-2.6.2-javadoc.jar - C:%01 Shravani04 Selenium Codes'Jar Files
logdj-jcl-2.6.2-sources.jar - C:%01 Shravan 04 Selenium Codes'Jar Files’

>

Figure 4.16: Jar files

Step 8 Log4;j files

The researcher has implemented Log4j files in the automation framework. These files help

to generate logs during test execution. It generated log in application.log file and

Selenium.log files. Log4j file has shown in figure 4.17.
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#Root logger option
log4j .rootLogger=debug, file

log4j.appender.file=org.apache.log4]j.RollingFileAppender
log4].appender.file.File=C: \\Users\\m\\workspace\\Test Project3\\A‘Jtorr.atio:l_i-lybrid_webdriver\\m\\coniig\\SEleni'm .log

log4]j.appender.file.maxFileSize=5000KB
log4]j.appender,file.maxBackupIndex=1

log4y.appender.file. layout=org.apache.logdj.Patternlayout

log4j.appender.file,layout.ConversionPattern=%d {ABSCLUTE} %
#do not append the old file. Create a new log file ew
log4j.appender.file. Append=false

#bpplication Logs

log4j.logger.devpinoyLogger=DEBUG, destl

log4]j.appender.destl=org.apache.logd4j.RollingFileAppender

log4]j.appender.destl.maxFileSize=5000KE

log4] . appender.destl.maxBackupIndex=3

log4i . appender.destl.layout=org.apache. log4]j.Patternlayout
log4j.appender.destl.layout.ConversionPattern=3d{dd/MM/yyyy HH:mm:ss} %c $min

5p %c{l}:%L - Emin

log4].appender.destl.File=C:\\Users\\shrav\\workspace\\Test Project3\\Automation Hybrid webdriver\\srci\config\\Application.log

#do not append the old file. Create a new log file ew
log4j.appender.destl.Append=false

log4]j.configurationFile=off

Figure 4.17: Log4j file

4.5 Test Execution

In this section, the researcher discussed the output after successful test execution.

RN R AT

Researcher executed the test scripts, and the framework generated the test report after

completion of the test. Figure 4.18 has shown the test report generated at the given

location.

2| index08-13-2016_13-02-01
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2] index8-13-2016_12-53-21
;] indexl8-13-2016_12-51-53

;] index(2-13-2016_12-50-56
;] indexl2-13-2016_12-459-42
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;] indexl2-13-2016_12-45-34
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;] indexl8-13-2016_12-43-17

index(8-13-2016_12-42-01
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)
E] index(2-13-2016_00-10-16

Figure 4.18: Test report folder

Test report produced by automation framework has shown in figure 4.19.
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Test Details :

st

August 2016
AN

me 1
- 13 August 2016
Run EndTime B

Environment or Prod

Suite 1 Report:

Automation Test Results

Status

Figure 4.19: Test report
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In case of test failure, screen shot captured by framework has shown in figure 4.20 and 4.21

LoginFailTS01201
6_18_8 22 1717

LeginTestT50120
16_20_8_1.27_3

LeginTestT50112
016_20_8_1_46_31

LeginTestT50162
016_20_8_21_36_1
2

LeginFail TS01201
6_18_8 22 17_39

LoginTestT50120
16208 129 4

LoginTestT50112
016_20_8_1_50_54

LoginTestT50172
016_13_8_12_54 4
7

Figure 4.20: Screenshot path
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Page | 42




Google

One account. All of Google.

Sign in to continue to Gmail

. &
privankasingh125@gmail.com
Password

The email and password you entered don't

match.
Stay signed in Forgot password?

Sign in with a different account

Figure 4.21: Screenshot for error

Framework sent an email notification when the test failed. Figure 4.22 has shown the email notification mail.
Updates CEED

My Job Matcher, Monster, Astrology.c...

Q Primary *2  Social % Promotions 0
me Test Report - Script failed on step Wait For 10 sec- Fail - Unexpected modal dialog (te... - Capabilities [{platform=\VIMNDI

Figure 4.22: Email notification
Log4j generated logs for application as well as Selenium. Both logs have saved into the

application.log file and Selenium.log files. Figure 4.23 and 4.24 have shown the logs file.
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Figure 4.23: Application Log
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Figure 4.24: Selenium log
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Chapter 5: Research Results

5.1 Introduction
This chapter outlines the research results and reports on significant outcomes. Research

results study the data collected from both primary and secondary data sources. Results from
the secondary data source, i.e. literature review, is already demonstrated in chapter 2. This
chapter presents the findings from survey questionnaire and interviews of the focused

group. Qualitative research method was applied to collect primary data in this research.

5.2 Qualitative Research Methods
The qualitative research method used for this studies in the form of the survey

guestionnaire and interviews. Survey questionnaire was distributed to 30 IT professionals.
Out of 30, only 17 IT professionals participated in this survey. The researcher carried out five
separate interviews with senior IT professionals from different companies. Out of five
interviews, 2 of them were conducted face-to- face and three interviews was carried out
through Google hangout. However, the response rate was 73% overall from different
respondents. The researcher took notes during each interview and analyzed their response
without getting bias. The purpose of this interview was to understand their view about

automation and the automation framework.

5.3 Research Findings and Analysis

Summary of the findings from the questionnaire and interviews explained below. The
results

have shown in the form of charts with their respective percentage against each question.
The

researcher asked open-ended questions in the survey questionnaire and interviews. During
analysis of those responses, researcher prepared themes based on their inputs and
prepared

charts. The specific questionnaire which was given to participants has shown in Appendices

1.

5.3.1 Professional Background of Respondents
The target audience of this research was IT professionals. The research carried out with 22

professionals. Qut of 22, six people have been working as software developer. 12 are from
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quality assurance background. Two of them have been worked in both developments as
well as in testing field. Two of them works on different technologies in support.

Below chart shows the percentage of participants and their professional backgrounds-

Profession gf Respondents

Software
Development
27%

Quality
Assurance
55%

B Software Development B Quality Assurance Both Others

Figure 5.1: Profession of respondents
Above chart shows 27% of respondents are a developer, 55% are testers, 9% have worked in

both area and rest 9% belongs to other technologies.

5.3.2 Professional Experience of Respondents
14% of the respondents were having experience between 0-3 years. 27% respondents had

between 4 to 6 years of experience. 32% respondents had experience between 7-9 years.

Respondents who were having more than 10+ years of experience was 27%.

Experience of Respondents

10+ years
Between 7-9 years 32%

Between 4-6 years

Experience range

Between 0-3 years 14%

0% 5% 10% 15% 20% 25% 30% 35%
Percentage of respondents

Figure 5.2: Professional experience of respondents
Below are the details of questions and their responses. These questions were asked in
survey questionnaire and interviews.

Question1: Have you ever involved in software testing activity?
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In response to the above question, 77% respondents said they were involved in testing. 9%

of respondents felt that they were not engaged in testing. Rest 9% indicated that they had

done both developments as well as testing.

Respondents Involvement in Testing

Both

Only Development . 9%

14%

Activity

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Percentage

Figure 5.3: Respondents involvement in testing

Question2: What do you prefer- Manual testing or automation testing?

To answer the above question, 5% respondents said they prefer manual testing. 45% of

respondents stated that they prefer automation testing. 45% respondents were in both

manual and automation testing. Rest 5% did not show any preference.

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Respondents

Respondents Preference

45% 45%

5% 5%

1
Testing type

B Manual ™ Automation M Both None
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Figure 5.4: Respondents preference

Question3: If you prefer automation testing then what are the reasons to select

automation over manual?

Reason for selecting automation

40% 100%
35% 90%
80%
30% o
E L 60% U
= =
§ 20% s0%
& 15% a% <

305
--- o
& M’ z,_.\aﬂ" .;s‘"
o o M o w
Reasons

Figure 5.5: Reasons to select automation over manual

In the response to above question, respondents gave a mixed opinion. 5% respondents liked
automation for more test coverage. Other 5% preferred automation because it is easy to
use.

9% respondents preferred automation due to a reduction in effort. 14% chosen automation
because it is time saving. Rest 14% said that it is fast and reliable. 18% preferred it due to
help

in repeated testing. 36% respondents believed in other reasons to select automation over
the

manual.

Question4: Have you come across any automation tool? Please specify the name.

In response to above question, 45% respondents had come across the selenium tool. QTP
tool
was used by 9% of the interviewees. Other 9% respondents had used Test Complete tool.

5% of respondents had used JMeter. 32% of respondents had not used any specific tool.
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Tools used by respondents
50%
45%
40%

45%

35% 32%
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= 30%
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£ 25%
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0 20%
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15%
9% 9%
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. ]
Selenium QTP Test Complete JMeter Others
Tools used

Figure 5.6: Tools used by respondents

Question5: What features you expect from an automation tool?

In response to above question, 14% respondents preferred a tool which is easy to use.

18% respondents wanted an automation tool which supports multiple platform and
browsers.

18% preferred reliability and 9% chosen reporting features. 41% gave a mixed opinion which

was not very specific.

Features of Automation Tool

Others 41%
Reporting 9%

(%]
w
o
= Reliable 18%
<
w
(T8

Multiple browsers/platforms support 18%

Easy to learn 14%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
RESPONDENTS

Figure 5.7: Features of automation tool
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Question6: Do you believe that automation testing saves testing efforts and time? If yes,

then how?

In response to above question, 82% of respondents said that yes, automation saves time
and

effort. On the other hand, 4% did not agree with the question. 14% respondents had no idea

about this question.

Automation Sgves Time & Effort

HYes mNo mCan'tSay

Figure 5.8: Automation saves time and effort

Question7: Which automation framework you use for testing?

In the response to above question, 27% of respondents used the hybrid framework. 5% had

used page object model framework. 9% had used data driven framework. No respondent
gave

any view about keyword driven framework. 59% respondents had either not used or had no

idea about the framework.
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Framework Choice of Respondents
70%
59%
60%

50%

4]
c
I 40%
< 0,
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e 20%
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Figure 5.9: Framework choice of respondents

Question8: What type of features you expect from an automation framework?

Features of Automation Framework

others [N 36%
Maintainable [N 9%
Reporting NN 18%

Features

Exception handling [ 9%
Reusability  [INEGN 14%
Easy touse [N 14%

0% 5% 10% 15% 20% 25% 30% 35% 40%
Respondents

Figure 5.10: Features of automation framework

In answer to the above question, 14% of respondent anticipated that automation
framework

must be easy to use. 14% wanted a reusable framework. 9% preferred exception handling
feature. 18% of the interviewees expected reporting features in the framework. 9% wanted
the framework must be maintainable. 36% of respondents had either no idea or did not
respond.

Question9: Automation framework which you use is application-specific or generic? How?
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In response to above question, 32% respondents liked application-specific framework. On
the other hand, 45% respondents wanted a generic framework. 9% were in the favor of

both types of framework. 14% of respondents did not answer.

Framework Type used by Respondents

50% 45%
45%
40%
" 35% 32%
T 30%
T
g 25%
& 20%
x 15% 14%
(]
10% %%
0%
Application Specific Generic Both Can't say

Features

Figure 5.11: Framework type used by respondents

Question10: Which model of Automation framework you use- keyword driven, data

driven or hybrid? Why?

In the response to above question, 50% respondents selected a hybrid framework, 14%
liked

data-driven & keyword driven framework. 23% of respondents had a different view or no

view.
Framework used by Respondents
60%
50%
50%
8 40%
[=
(7]
T
S 30%
o 23%
3
0,
= 20% 14% 14%
- . .
0%
Data Driven Keyword Driven Hybrid Any Other
Framework type

Figure 5.12: Framework used by respondents
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Question11: What are the benefits of Hybrid model framework over other models?

9% respondents answered the above question for reusability. 5% respondents wanted
their hybrid framework as maintainable. 9% respondents wanted data handling feature. 5%
of respondents liked modularity and 5% like scalability feature in their hybrid framework.

68% respondents had no specific view.

Hybrid Framework Features

Others | 6
Scalable [ 5%
Modular [l 5%

Data handling [ 9%

Maintainable - 5%

Reusable [ o%

0% 10% 20% 30% 40% 50% 60% 70% 80%
Respondents

Figure 5.13: Hybrid framework features

Question12: What are the other events your framework capable of handling apart from

test execution?

In response to above question, exception handling feature is preferred by 18% of
respondents. 14% liked test reporting feature. 5% preferred screenshot capturing feature.
9% of respondents chosen log reporting feature. 9% respondents liked email notifications

features. 45% of respondents had no specific view.
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Events Handling by Framework

50% 45%
45%
40%
35%
30%
25%
20%

15% 14%
°° 9% 9%
10% I »
i B
0% ||

18%

Exception Test Screenshot Logs reporting Email Others
handling Reporting capturing Notifications
Events type

Figure 5.14: Events handling by framework

Question13: Have your framework desighed in such a way that user can easily run the

tests and monitor the status without any programming skills? Briefly, explain.

In the response to above question, 55% of respondents suggested that programming skill is
required for test automation execution. 14% respondents did not agree with above view.

32% of respondents had no specific view.

PROGRAMMING SKILLS REQUIRED FOR
AUTOMATION

Can't say, 32%

Yes, 55%

No, 14%

Figure 5.15: Programming skills required for automation

Question14: How your framework has desighed to add and maintain new features easily?
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To answer this question, respondents were not specific about answering how. However,
64% of The respondents said that their framework had been designed to maintain easily. 9

% were not agree with this. 27% did not answer about this.

Is Framework Maintainable?

= Yes
= No

= Can't say

Figure 5.16: Is framework maintainable

Question15: Is your framework design compatible with other tools like TestNG, Maven,

SVN, GitHub?

Answering above question, 73% of respondents said that their framework is compatible
with other tools. On the other hand, 5% did not agree. 23% respondents had no specific

answer.

Is Framework Compatible with Other Tools?

= Yes m No = Can'tsay

Figure 5.17: Is framework compatible with other tools
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5.4 Summary
The above results are combined responses from survey questionnaire & interviews.

The researcher analysed all findings together to reach the conclusion. Next chapter

discusses the research results.

Chapter 6: Research Discussion

6.1 Introduction

The main objective behind this chapter is to introspect the requirements that were specified
in the first chapter and evaluate how many of them have been achieved. This chapter
outlines the conclusion and the recommendations regarding the findings of this research.
The reason of this research is to summarize the theoretical suggestions which have taken
from the literature review and the findings carried out in qualitative research. The objective
of this study was to gain a better understanding of reusable automation framework. This
research purpose has been achieved by answering the research question and satisfying all
the specified objectives. The strength and limitations of the study have discussed, and

recommendations for further study has been suggested.
6.2 Research conclusions

The purpose of this research was to collect more and more information about automation
framework. The questions were arranged in a systematic way keeping in mind the
exposure of

the respondents towards automation framework. The participants enjoyed this survey. The
guestions had composed in such a way that it first started with basics and then went into
details. The majority of the participants (77%) had exposure with quality assurance.

In first three questions, the researcher tried to investigation their interest towards
automation testing. 45% of the respondents felt that automation is better than manual
testing. In response to the third question, participants explained various benefits of
automation testing. Like- test coverage, reduction in effort, time saving, fast and reliable,
repeated testing. Literature review chapter also discussed the need for automation and its
advantages.

In next three questions, the researcher tried to investigate about the automation tool

which is mostly used for automation testing. Survey revealed that participant mostly uses
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selenium. 45% were in the favor of selenium tool. Their selection criteria for an automation
tool was based on features like- reliability, multiple platforms, and browser support, easy to
use and test report.

Questions from 7-10 tried to investigate about automation framework. 27% of respondents
gave their opinion in the favor of Hybrid framework. The hybrid framework is far ahead in
the survey from other frameworks. Another question that was related to the features of
automation framework. Most of the respondents answered that they want a framework
which must be easy to use, maintainable, generate reports, handle exceptions and reusable.
When was it asked what kind of automation framework they prefer? 45% were for the
generic framework and only 27% shown interest in the application-specific framework.
When respondents had given a chance to choose among three frameworks (question no
10), then 50% of them chosen a hybrid framework. Respondents reiterated the same
features for the hybrid framework.

As per the responses, people expected from framework to handle many events. Some
respondents prefer exception handling, test reporting, screenshot capturing, logs reporting,
email notification.

It had been asked whether programming skill required for test automation? 55% of
respondents agreed with it. In response to asking about maintainability, 64% respondents

were in favour. 73% agreed with the compatibility of the framework with another tool.

6.3 Research question achieved

The requirements for this research was specified in chapter 1. This research meets with its
requirements. A reusable hybrid framework prototype has been developed with features
like test execution, reporting, log generation, email notification and screenshot capturing.
These features and requirements had been gathered during primary and secondary
research. Based on the above facts researcher concluded that this research meets its

requirements.

6.4 Limitations of research
Test automation is a very vast subject. There are numerous possible approaches available

which suit in different cases. This research only concentrates on developing a reusable
prototype hybrid automation framework. This framework is for test execution, reporting,

log generation, email notification and screenshot capturing. A lot of other approaches to
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bulk test execution, deployment, parallel test script development has not considered. It

requires more time and resources to achieve those features.

6.5 Research Recommendations

The researcher has acknowledged the following recommendations that should be
considered to improve the efficiency of the hybrid framework. By integrating new tools, its
usability can be enhanced.
1. By integrating with ANT tool, running new build and deployment would become
faster with adding this tool. It will save more time.
2. Integrating code with GitHub, parallel test script development would be possible.
3. By integrating with Cl tools like Jenkins, bulk execution of test cases can be achieved.

All the above recommendation will further improve the automation framework structure.
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Chapter7: Reflection and Learning

7.1 Introduction

This chapter discussed the personal learning and the key skill gained by the researcher
throughout the MSc. Program. It also evaluates the learning process throughout the course
duration. It discusses the area where the researcher was weak and has improved during the
study. This chapter also focuses on how the MSc. Information Systems with Computing has
added value to the researcher’s expertise and how it has provided learning with personal

development.
7.2 Learning Styles

It is better to discuss first the different learning styles which best describes the researcher.
Kolb’s (1984) learning theory provides a way to identify different type of learning style.
Kolb’s explained four type of learning styles which are based on a four-stage learning cycle.
People with a Convergent learning style can resolve issues. They use their learning to

find a solution to the problem. They are extrovert kind of person. They are more interested
in technical tasks than social issues. Such people have their decision skills.

In the Divergent learning style, people are the introvert type, and they prefer to observe
rather than perform. Such people collect information and use imagination to resolve the
issue. They are quite emotional. They perform only in the situation which requires thought
generation. These people are social by nature having cultural interests.

The Assimilating learning style is a short and a reasonable approach. In this learning, ideas
are more important than people. These people have a clear, logical format for every
problem.

When it comes to research situation, they stress on theory and logical analysis.

The Accommodating learning style beliefs on perception, not on logic. People use others
analysis and try to experiment. They like new challenges. They depend on others

information
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but work to their analysis (Kolb and Kolb, 2005).
Acquiring different learning style depends on various situations. Below diagram shows

Kolb learning style.

} Concrete
Kolb's Experience
learning Feeling
styles
Accommodating Diverging
(feel and do) (feel and watch)
CE/MAE g = CEMROD
5 &
Active Processing 5 :g Continuum Reflective
FExperimentation I E— i ) — Ohservation
Doing how we 5 E n thgs Watching
- 3
g 2
Converging Assimilating
tthink and do) tthink and watch)
ACAE ACHRO
Abstract
Conceptualisation
Thirtkig

2 corcept david kolb, adaptation and design alan chaprman 200506, based on Kalb's leaming stdes, 1584
Mot ohesold orpablished, More fiee onlme traiving msowees ate at wranarbusinesshalls oo, Sole dskwdthu ser,

Figure 7.1: Kolb’s Learning Style (Kolb’s learning styles, 2016)

7.3 Reflection on learning
Researcher’s learning style is more inclined towards convergent. Since this research belongs

to the technical background where people have to identify the problem and find a solution,
hence convergent learning style matches with it. The researcher is open to adapt changes,
and technology field enforces to be ready for changes. Technical field also demands to take

d

decision and taking right decision makes a person be an extrovert. Therefore, researchers

learning matches with convergent learning style.

7.4 Skills developed

The researcher has improved his skills during the MSc course. These skills are technical and
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vital for choosing a professional career path. Through the course, the researcher was
introduced to modules like software engineering, object oriented programming, database,
mobile application and enterprise applications. It helped to improve technical skills as well
as problem-solving skills. Assignments and presentations contributed improving the
communication skill. During the research, researcher learned how to design questionnaire,
how to research and investigate. Data collection and data analysis also helped to improve

the analytical skill.

7.5 Future Application
The aims and objectives of the MSc program were designed to improve the technical skills

which are required for the job market. It has added value to the researcher to choose a
career path into the technical field. The researcher is confident that this experience will

helpful to him personally and professionally and looking forward to succeeding in a career.
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Appendix 2: Questionnaire

Questions

D. You are a software professional with experience in
d. Quality Assurance
e. Software Development

f. Others
E. You are having experience of
e. 0-3years
f. 4-6years
g. 7-10years
h. 10+ years

F. You are currently working in .............

1. Have you ever involved in software testing activity?
2. What do you prefer- Manual testing or automation testing?

3. If you prefer automation testing then what are the reasons to select automation over
manual?

4. Have you come across any automation tool? Please specify the name.

5. What features you expect from an automation tool?

6. Do you believe that automation testing saves testing efforts and time? if yes then how?
7. Which automation framework you use for testing?

8. What type of features you expect from an automation framework?

9. Automation framework which you use is application specific or generic? How?
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10. Which model of Automation framework you use- keyword driven, data driven or
hybrid? Why?

11. What are the benefits of Hybrid model framework over other models?
12. What are the other events your framework capable to handle apart from test execution?

13. Have your framework designed in such a way that user can easily run the tests and
monitor the status without any programming skills? Briefly explain.

14. How your framework has designed to add and maintain new features easily?

15. Is your framework design compatible with other tools like TestNG, Maven, SVN, GitHub
etc.?

Appendix 3: Focus Group Report

You are a Software professional with experience in (17 responses)

Cuality Assu... 10 (58.8%)
Software De... 6 (35.3%) 3
Count: 10
Others
0 1 2 3 4 5 6 7 8 9 10

You are having experience (17 responzes)

@ Between 0-3 years
@ Between 4-6 years
{ Between 7-9 years
® 10+ years
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Appendix 4: Survey Questionnaire Answers

S.No. [Timestamp [You are a Software professional (Youare having  |Youworkin |1 Have you everi y |2 Whatdoyoup g 3. 1 you prefer automation testing then what are thy 4. Havey across any 5. What fe
(with experience in Experience ization  |type of softy ing activities? i ing? select automation over manual? automation tool? Please
(optional) specify the name.
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