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Abstract— The main aim of software industry is to deliver 

high quality software product to its end user. To ensure that 

the software product is of high quality, testing the software 

is necessary. Software testing is one of the important aspects 

of   software development lifecycle (SDLC). Testing can be 

done manually as well as automated.  Manual testing is done 

without using any tool and automated testing is done with 

help of testing tools. There are a number of automated 

testing tools are available in the software market, but it is 

important to choose the best tool for testing. The objective 

of this paper is to study the comparative analysis of 

automated testing tools such as Selenium, HP Quick Test 

professional, Test Complete, Watir, Telerik which helps the 

users to select an appropriate tool as per their requirements. 
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I. INTRODUCTION 

A software development life cycle (SDLC) consists of 

different work phases which are used by systems developers 

for planning, design, test and finally deliver the software 

product(information system or application). SDLC aims to 

produce high-quality systems that meets the customer 

expectations, within the estimated cost and timing 

constraints. Software testing is a process of validating and 

verifying that a software program or product: Meets the 

business and technical requirements that guided its design 

and development [5]. 

The main aim of software testing process is to 

identify all the defects (errors or defects) present within in a 

software product. A developer makes a mistake while 

coding, which results in a defect.  If this defect is executed, 

then it results in wrong output, which causes a failure. 

Failures may also arise due to  the environmental conditions, 

a wrong input value being entered, misinterpretation of 

output being generated. In order to detect such defects in the 

software product, software testing is necessary.  

Software testing follows two types of testing: 

Automated or manual testing as given in figure 1.  Manual 

Testing is a process wherein a tester often follows a written 

test plan that leads them through a set of important test cases 

[1]. Manual testing is carried out by testers where they test 

the software manually for the defects. Automated testing is a 

process in which tools are used to execute tests on a 

software product (application) before it is released. 

Automated testing tools are capable of executing tests with 

minium number of scripts, generating reports and comparing 

results with previous test runs. The main problem with 

manual testing are, it takes a lot of time, less reliable, not 

accurate which can be solved by automated testing. 

 
Fig. 1: Software testing 

Functional testing is a type of testing, which 

verifies that each function of the software application 

operates as per the required specifications. In testing, tester 

may or may not know the details of software application 

under test. Therefore, white box testing or black box testing 

can be used. White box testing is a process where inside 

details of the software product being tested is known to the 

tester. White box testing is applicable to unit, integration 

and system testing. Black box testing is a testing software 

based on output requirements and without any knowledge of 

the internal structure or coding in the program [2]. 

The main objective of this paper is to study of 

automated web testing tools such as Selenium, QTP, 

SoapUI, Telerix, TestComplete etc., through comparing 

those tools features which help the users to select an 

appropriate tool as per their requirements.  This paper is 

divided into four sections. Section I provides the brief 

introduction of testing tools. Section II discusses the features 

of testing tools. Section III discusses evaluation of tools. 

Section IV  describes Conclusion. 

II. TESTING TOOLS 

A number of web-based automation testing tools are 

available in the market which can be either open source or 

commercial tools. We select the tools that perform the 

automation testing using record scripts and then playback 

these scripts as an important feature in testing 

automation[3]. 

A. Automated Testing Tools 

For the selection of appropriate automated software testing 

tool, it is important to create a list of requirements while 

choosing a tool for evaluation. If there is no list of 

requirements, then we may waste time in downloading and 

installing of those tools which meets only very few 

requirements. This study evaluates five major tools that are 

Selenium, QTP, Watir, Telerik and Test Complete on their 

test tool characteristics, test execution capability, test 

reporting capability, scripts reusability capability, play back 

capability etc [4]. 
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Based on the license associated with testing tools we can 

categorize these automated testing tools as follows: 

 Open source testing tools: These tools are free for use. 

User can directly download these tools from internet or 

can be obtained directly from vendor without any 

charge. Example: selenium, watir. 

 Commercial testing tools: These are tools where users 

should pay to use it.  Cost is based as per the 

functionality of the tool. Examples include QTP, 

Telerik, TestComplete. 

1) Selenium 

Selenium is one of popular open source automated testing 

tool for web applications across different browsers and 

platforms. Selenium is composed of four components: 

Selenium Integrated Development Environment (IDE), 

Selenium Remote Control (RC), WebDriver, Selenium Grid. 

Selenium provides a rich set of testing functions which 

highly flexible, allowing them to locate UI elements, to 

perform to different events(mouse or keyboard events) and 

the compare the existing results with the actual application 

behavior. One of key feature of selenium is the support for 

executing tests across multiple browser platforms. 

a)  Advantages 

 Selenium supports variety of languages such as Java, 

Perl, C#, Ruby, JavaScript. 

 Selenium can be integrated with TestNG testing 

framework for testing applications and to generate 

reports. 

 Selenium utilizes very less CPU and RAM consumption 

for the execution of tests. 

b) Disadvantages 

 Selenium supports only web based applications. 

 It does not support built in add-ins support. 

 It is difficult to test image based applications. 

2) HP Quick Test Professional (QTP) 

Quick Test Professional (QTP) is an automated functional 

Graphical User Interface (GUI) testing tool that allows the 

automation of user actions on a web or client based 

computer application [6]. It is a licensed/commercial tool 

owned by HP. It works by identifying the objects in the 

application or web page and then performs desired 

operations (such as mouse and keyboard events). QTP uses 

a VBScript scripting language to create tests and perform 

necessary activities. 

a) Advantages 

 It has an excellent object identification process or 

mechanism 

 It supports different add-ins like Oracle, Java, SAP, 

NET, Web Forms, etc.. 

 Different types of suites such as Smoke, Regression can 

be easily maintained. 

b) Disadvantages 

 Cost is high – License and maintenance. 

 Slow in execution when compared to other open source 

tools like Selenium. 

 Cannot run multiple threads/instances. 

3) Watir (Web Application Testing in Ruby) 

Watir is an open source Ruby library for automating tests. It 

allows to write tests that are easy to read and are flexible in 

the manner. It uses Ruby as a scripting language which to 

connect to databases, read data files and spreadsheets export 

XML. 

a) Advantages 

 It is easier to learn. 

 Watir has rich set of APIs. 

 No need of external server in order to run tests. 

b)  Disadvantages 

 WATIR cannot automate Flex or Flash based 

applications. 

 Limited ability to run multiple scripts consistently. 

 It is not widely used as other open source tool like 

selenium. 

4) Test Complete 

TestComplete is an open, functional automated testing 

environment with support for Web, mobile, desktop, and 

client-server applications. It is developed by SmartBear 

Software.The TestComplete Platform provides a test IDE 

with foundational components for automated testing, 

recording and integration with 3rd party apps. TestComplete 

supports a wide range of 3rd party controls and integration 

with agile and continuous integration build tools. 

a) Advantages 

 It supports Scripted Testing, Keyword Testing, Cross-

browser Web Testing, Test Recording and Playback, 

Distributed Testing, Data-Driven Testing. 

 For every action there is a corresponding screenshot 

(only to keywords scripts) that displays the expected 

result of the action. 

 Contains simple script recording which is suitable for 

testers with less programming knowledge. 

b) Disadvantages 

 Although it supports all browsers, IE is best supported 

while others need plugins to be installed. 

 There is no synchronization between the scripts. 

5) Telerik 

Telerik is a market-leading vendor of UI controls, end-to-

end solutions for web and mobile applications development 

across all major development platforms. It can be used to 

create a testmatrix across the multiple test servers in order to 

ensure the application works same across all supported 

browser versions. Telerik uses rich set of codeless actions 

and verifications to test javascript calls, dynamic page 

synchronization and complex UI Virtualizations[7]. 

a) Advantages 

 Has rich support for data-driven testing 

 Provides an extensive set of features and controls 

 Remote execution and test scheduling 

b) Disadvantages 

 It supports only C# and VB.NET language. 

 Lot of customization options available, but it consumes 

much time to set up 

 It doesn’t support android app testing and desktop 

application(only WPF is supported) 

6) Features of testing tools 

The features which are given below in table used in the 

comparision process in order to distinguish the capa bility of 

each tool with the other. Comparison between these five 

tools is made on the basis of different features. These 

features can be License cost(USD), Browser support, Cross 

platform support, Scripting language, Record and Playback 

option, Programming skills, Application support, Ease of 
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use, Data driven framework, Online support, Report 

Generation, Technical support. 
Features Explanation 

Browser support 
How many browsers can tool be able to 

work 

Cross platform 

support 

How many operating system can tool 

support 

Scripting 

language 

Programming language used to create 

scripts 

Record and 

Playback option 

The ability of tool to record scripts to be 

run under different situations 

Programming 

skills 
Need of Programming language 

Application 

support 
Type of applications the tool can test 

Ease of use Working with tool is easy or not 

Data driven 

testing 
The ability of tool to reduce the work 

Report 

Generation 
Effect analysis of created scripts 

Table 1: Comparison features 

III. EVALUATION OF TOOLS 

There are a number of open source and commercial 

windows, web and mobile application tools available in the 

software market[8]. May be the core functions of these tools 

are similar, they differ in functionality, features, usability. 

Keeping these few aspects in mind, we have selected some 

widely used automated web testing tools are Selenium, HP 

Quick Test professional, Test Complete, Watir, Telerik for 

comparison. One common feature among all these tools is 

Record and Playback. Evaluation analysis presented in the 

table the evaluation study of the tools under study according 

to criteria mentioned earlier. 

For the purpose of rating the comparison features, 

we have used 5-point scale i.e. 5, 3, 1 as Good, Average and 

Poor respectively. So the value of different features has been 

calculated with 5-point scale. There is an overall 

comparision table and graph based on results of all five 

automated testing tools as given below. 

Features 
Seleni

um 
QTP Watir 

TestCo

mplete 
Telerik 

License 

cost(US

D) 

Open 

source 
8000 

Open 

source 
4300 3000 

Browser 

support 

Firefo

x, 

Chrom

e, IE, 

Opera 

IE, 

Firefo

x, 

Chrom

e 

Firefo

x, 

Chro

me, 

IE, 

Opera 

Firefox, 

Chrome, 

IE, 

Opera, 

HTML 

Unit 

Firefox, 

Chrome, IE, 

Opera, 

HTML Unit 

Cross 

platfor

m 

support 

Windo

ws, 

Linux, 

Unix, 

MAC 

Windo

ws 

only 

Windo

ws, 

Linux, 

Unix, 

MAC 

Window

s 7 or 

higher 

Windows 

vista and 

higher 

Scriptin

g 

languag

e 

Ruby, 

C#, 

Java, 

Java 

Script, 

Perl, 

Pytho

n 

VB 

Script 

Ruby 

based 

VB 

Script, 

C# 

Script, 

C++ 

Script, 

Java 

Script, 

Delphi 

VB.net, C# 

Script 

Record 

and 

Playbac

k option 

Suppo

rt 

Suppor

t 

Suppo

rt 
Support Support 

Progra

mming 

skills 

Requir

ed 

Partiall

y 

needed 

Partial

ly 

neede

d 

Require

d 
Required 

Applica

tion 

support 

Web 

applic

ation 

only 

Web 

applica

tion,  

Client-

server 

applica

tion, 

mobile 

applica

tion 

Web 

applic

ation 

only 

Web 

and 

desktop 

applicati

on, 

mobile 

applicati

on 

Web 

applications, 

desktop (only 

WPF is 

supported)ap

plication, 

mobile 

application, 

Silverlight 

applications 

Ease of 

use 

Experi

ence 

neede

d 

Easier 

to 

learn 

in 

shorter 

period 

Easier 

to 

learn 

in 

shorter 

period 

Experie

nce 

needed 

Experience 

needed 

Data 

driven 

framew

ork 

Excel, 

CSV 

Excel, 

CSV, 

XML, 

DB 

files 

XML, 

Excel 

Excel, 

CSV, 

SQL 

Excel, CSV, 

XML, DB 

files 

Online 

support 

Strong 

suppor

t 

Licens

ed 

Weak 

suppor

t 

Strong 

support 

Strong 

support only 

with license 

renewal 

Report 

Generat

ion 

HTM

L 
HTML 

HTM

L, 

XML 

HTML, 

XML 

HTML, XLS, 

PDF, CSV 

Technic

al 

support 

No 

officia

l 

techni

cal 

suppor

t 

Good 

technic

al 

suppor

t via 

phone, 

mail, 

web 

Good 

techni

cal 

suppor

t via 

phone, 

mail, 

web 

Good 

technica

l 

support 

via 

phone, 

mail, 

web 

Good 

technical 

support via 

phone, mail, 

web 

Table 2: Evaluation of testing tools 

 
Fig. 2: Comparison Graph based on selected features results 

IV. CONCLUSION 

Our research work consists of comparative analysis of five 

different automated testing tools which includes both open 

source and commercial testing tools. This study helps in the 

selection of appropriate tool based on multiple criteria. If 

your requirements are getting fulfilled with Telerik tool then 

there is no need to go for tools like HP QTP, TestComplete 
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which are at high cost.  Both these tools solve the problem, 

it is just that HP QP is a versatile tool for a critical and more 

risky Application under Test (AUT). Selenium and Watir 

can also be used as both of these are open source tools 

which are free for use. Out of these open source tools, 

Selenium is better choice in case of programming language 

support. 
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