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1. INTRODUCTION

Software development involves processes such as software programming, documenting, testing to
develop a functional application finally. To check whether the software meets the user requirements and to
deliver a functional application, software testing becomes a critical process [1-3]. It plays a significant role in
the successful implementation of any system application.

Testing an application can either be done manually or be automated using software testing tools.
A tester acts as an end-user and tests the correct behavior of most of all features of the application for manual
testing. Because of this, manual testing is time-consuming and demanding, and it does not always get rid of
all bugs effectively. It is an excellent choice for smaller companies that do not have sufficient financial
resources for automated systems.

Automated testing addresses the challenges presented by manual testing. Automated testing allows
tester the ability to create repeatable and reusable test scenarios. These test scenarios can then be executed as
often as needed. Also with the increasing complexity of software development, it demands that software team
use automated software testing tools to test the quality and functionality of the application. An automated test
is more effective when time, cost, and usability are concerned.

There are a wide variety of automated testing tools available in the market, either open source or
commercial. There are software tools that only perform a specific kind of testing and limited to specific type
of language. While those software testing tools that support a wide range of applications, with better features
and functionality may require additional costs. To know the differences of one from the other would allow
the user to determine the right testing tool for their environment. This study aims to make a comparative
analysis of available software automated testing tools by comparing the features of each tool in terms of type
of testing, software support, licensing and cost and others.
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2. REVIEW OF RELATED LITERATURE

Systematic literature review and practitioner survey discusses that the benefits of test software
include reusability, repeatability, and effort saved in test executions [4]. The paper also supports the
superiority of test automation when several regressions testing rounds are needed. Among the identified
limitation of automated testing tools mentioned is the high initial cost in designing test cases, the initial
investment in the purchase of the test automation tool and may require additional investment in the need to
train staff. Test automation is more reliable, programmable, reusable, comprehensive and maintainable,
saves money and time in the long run, has greater test coverage and is faster than human interactions
compared to manual testing [5].

Efficiency and accuracy are the two main benefits of automated testing over manual testing [6].
Using automated test scripts yields a better return on equity over manual testing. Software testing is one of
the most and time- consuming processes in software development [7]. Because of this, software developers
have become increasingly interested in attempting to optimize testing to reduce development costs.
A discussion of test metrics which serves an an important indicator of the effectiveness of software testing
process was presented in [8]. These include organization metrics, project metrics, process metrics, product
metrics and static and dynamic metrics. Organization metric refers to usefulness in overall project planning
and management. Project metrics are useful in monitoring and controlling specific project. Process metrics
use some test process while product metrics relates to a specific product like a compiler for a programming
language. Static metrics are those computed without having to execute the product while dynamic metrics
require code execution. Testing metrics are used to improve software productivity and quality.
A methodological framework in [9] was used to evaluate testing techniques or tools that can be applied in
various case studies. The implementation of the case studies is measured from their effectiveness, efficiency,
and user satisfaction. Software test tools help software developer to examine software bugs, verify
functionality and ensure the reliability of the software developed [10]. Various testing tools were grouped
based on their types of applications and were analyzed by their cost and features. Software testing is still one
of the most widely used approaches for checking and improving the quality of a software application [11].
One of the contributions in testing research is automated test input generation. Aside from this, there are new
frameworks for test execution which promotes shorter cycles in the testing process. In [12], the paper
experimented automation testing using three different software. Although automation have an initial high
implementation and maintenance cost, test automation can give remarkable remarks in the long run when it is
rerun multiple times. Because of repeatability and reusability of test scenarios, test automation increases the
overall effectiveness of the testing process. For mobile testing, identify the mobile platform support,
the lead time for the new OS, test coverage, text support (languages), test workflow, scripting capabilities,
price and service support are needed when considering the tool to guide software developers and
researchers [13].

3. RESULTS AND ANALYSIS
For this paper, the automated software testing tools chosen are the following:

a. Selenium IDE. Selenium is an open source and portable testing tool to test web application that supports a
different browser, platforms, and operating system [14].

b. QTP/UFT (Quick Test Professional/Unified Functional Testing). UFT(formerly QTP) is a graphical
interface record-playback automation tool [15].

c. TestComplete. TestComplete is an application that helps automate software quality tests for websites,
web applications, and Windows desktop applications [16].

d. Ranorex. Ranorex is a graphic user interface automation framework used for testing desktop, web-based,
and mobile applications.

e. Load Runner. Load Runner is a software testing tool developed by Hewlett Packard and is used to test
applications, check system behavior and performance under load.
Watir. Watir is a simple, flexible and open source tool used for automation testing.
SahiPro. Sahi Pro is an open source cross platform testing tool used for web application.
SoapUI. SoapUl is an open-source testing tool used for web service testing.

3.1. Evaluation Parameter

In order to make sense and study the different features of automated testing tools, we need to
identify the features to be used for the analysis of distinguishing similarities and differences of each tool.
According to [5], that in selecting the best tool among automated testing tools, we can consider these key
points: Support to platforms and technology, flexibility for testers of all skill levels, feature-rich but easy to
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create automated test and automated tests that are reusable, maintainable and resistant to changes in the
applications user interface. Table 1 shows the tool features for comparing software testing tools to address
the research purpose of the paper.

Table 1. Tool features of software testing tools

Criteria used Definition References
Cross Platform Operating system supported [17-18]
Cross Browser Browser tools supported [17]
Record Playback Ability of tool to record scripts [17, 19, 20]
Script Language Programming languages used to  [17, 18, 20]

edit test scripts or for the

creation of testing scripts
Ease of learning How easy the tool is used [17, 19, 21]
Data driven The ability of tool to reduce [17, 20]

efforts like making it possible to

make the scripts access the

different sets of input data from

external source like data tables,

excel sheets
Programming skills Programming skills needed [17,19]
Report generation How result is represented [17,19-21]

Cost Whether free or licensed [17, 19-20, 22]
Function Type of testing supported
Others Advantage/ Disadvantage/

Comment

3.2. Comparative Review

Table 2 shows the comparative review of the selected automated software testing tools based from

the evaluation parameter used.

Table 2. Comparative review of automated software testing tools

Selenium IDE QTP/UFT TestComp  Ranorex Watir Load Sahi—Pro  SoapUl
[15, 18-19, [15, 17-19, lete [17, 19, 29, [17,19,24-  Runner [17, 19, [19, 20, 33]
21,23-27,28] 22,26, 28- [17-20, 31-32] 25] [23,27,28, 27,31]
31] 22, 31-32] 30]
Developer  Jason HP Smartbear  Ranorex Bret HP Tyto Smartbear
Huggins GmbH Pettichord
and Paul
Rogers
Cross Windows Windows Windows Windows Windows, Windows, Windows,  Windows
platforms Linux, Unix, Mac, Linux  linux linux, mac
Mac mac
Cross- Chrome, Chrome, Chrome, Chrome, Chrome, Any Any Chrome,
Browsers Firefox, Firefox, IE Firefox, Firefox, Firefox, browser browser Firefox, IE
Opera, IE Opera, IE Opera, IE, Opera, IE,
Netscape, Safari
Safari
Record- Support Support Support Support Support Support Support Support
Playback
Script- Java Vb script Vhscript, Vb scriptbut  Ruby but C, Vb, Javascript  Java
language Ruby, python,  (supports C#, jscript ~ supports supports Vbscript, but
php java,.net, C++,delph  .net Java, CH#, supports
C#, .net Delphi) i C++,C#, C#,.net Javascript Ruby
python
Ease of Experience Easy to Experienc  Easytolearn Easyto Experience  Easy to Easy to
learning needed learn e needed learn needed learn learn
Data- Excel, Csv Excel, Text  Csv, Csv, Excel, Xml, Excel Csv Csv Excel, Xml
driven Xml file Excel, Sgl  Sql
framework Db files,
Xml
Programmi  Needs to have Partial Needs to Partial Partial Partial Partial Partial
ng skills programming  Quite easy have (script can
skills to edit, programm be complex
navigate, ing skills and
parametize difficult to
understand
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Table 2. Comparative review of automated software testing tools (continue)

Selenium IDE QTP/UFT TestComplete  Ranorex Watir Load Sahi—Pro  SoapUl
[15, 18-19, [15, 17-19, [17-20, 22, [17,19,29, [17,19, Runner [17, 19, [19, 20, 33]
21,23-27,28] 22,26,28-  31-32] 31-32] 24-25] [23,27,28, 27,31]
31] 30]
Report Html Html Html, xml Html Html, Does not Html Html
generation Xml -with xml provide Easy to use
-gives executive graphical reporting
executive summar, representati functionalit
summary of with graphs on of y
test, gives for faster results
statistics in and better
the form of comparison
pie charts of defects
in every run
Cost Open source Licensed Licensed Licensed Open Licensed Freeware/  Freeware/
source Licensed Licensed
Function For web Web testing  Functional,13 ~ GUI test for Web Load Web test Functional
application -regression,  -regression, web and testing testingand  automatio  testing tool,
-not for unit, unit, mobile performanc n regression
performance distributed,  distribute, based e testing and load
testing manual load, web, application testing
manual
Others -No error -utilizes Supportsalso  Low Doesn’t Integrated -good High cost
handling and more of mobile (ios) consumer seem to with reporting and
no database CPU and applications base be widely  SHUNRA -proxy- maintenanc
testing ram -very fastand ~ Unavailabil  used Virtual related e
-no facilityto  -works well  uses less cpu ity of Enterprise issue
feature with and ram than trained Suit to get during
network database UFT resources network installatio
effect and no application -no graphical effects n
resource -expensive,  representation - works -control
monitoring huge of result well with browsers
capability investment -higher database
-needs to and training  computing application
exert hard to cost is resources than S
do the testing  separate selenium
with respect (whole pc
to database monitoring)

applications
-slower
execution
speed

4. CONCLUSION

The research is about the analyzation of the different features of automated testing tools such as
Selenium, QTP/UFT, TestComplete, Ranorex, Watir, Sahi, and SoapUI. Since automated software testing
has become a necessity for companies, based on the discussion, we can choose which among the automated
testing tool is to be used for a certain type of testing purposes. In selecting tools, if the project cost is to be
given higher consideration, open source tools such as Selenium is the better option. If the availability of
support, ease of learning, report generation are to be considered, licensed tools such as QTP/UFT is a good
option. For future works, other automated tools can also be included in the study, including their

response time.
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