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Abstract: Software testing is one of the most 

critical phases of software development life 

cycle. The time and cost consumed by software 

testing are one of the most critical limitations of 

software testing. The testing process can be done 

manually or automatically. Recently, software 

automation testing is applied in many software 

organizations to guarantee the software quality 

and to reduce the cost and time consumed in 

manual testing. Software test automation 

framework is an independent application which 

maximizes the automation efforts by facilitating 

the execution of the automated test scripts. There 

are many software test automation frameworks 

(STAFs) are available in the marketplace. The 

automation testers face a problem in selecting 

the best STAF that meet their testing 

requirements. The main objective of this paper is 

to provide the automation testers with a good 

understanding of STAFs. This work aims to 

evaluate each STAF in terms of their scripting 

approach, features, advantages and 

disadvantages. Furthermore, it conducts a 

comparative analysis among STAFs by using the 

essential parameters of automation projects such 

Scripting capabilities, time, application size, 

scripting approach, modularity, scalability, 

reusability, maintainability, and complexity. This 

analysis aims to help the testers to select the 

excellent fit STAF. 
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I. INTRODUCTION 

There are different definitions of 

software testing [1], [2], [3], [4], [5] but, the 

most used definition states that software testing 

is a useful process by which some level of  

 

 

 

software quality can be verified. Where software 

testing analyzes the developed software to 

determine to what extent it contains errors or 

bugs and try to fix them as early as possible in 
order to improve the quality of software. 

Software testing is one of the most critical and 

costly phases in software development life cycle 

SDLC. 

The Software testing process is divided 

into four basic tasks: first, generating a set of test 

cases which contain a set of conditions that are 

used by the testers to check the software under 

test SUT against the specified requirements. 

Second, the test cases should be documented into 

scripts. Third, the real execution begins by 

running the generated test cases on SUT and 

fourth, the test evaluation is performed by 

comparing the expected and actual output to 

determine whether the tests pass or fail then 
reporting the results. These tasks can be done 

either manually or automatically [6]. 

Manual testing [7] is performed by a 

human tester who follow a written test plan but, 
due to the increasing complexity and size of 

software product, the cost and time of manual 

testing increases and some tasks become difficult 

to perform manually. Therefore, tests should be 

processed in automated manner in order to 

improve the efficiency and effectiveness of 

testing process by decreasing its time and costs 

[8], [9].  

Automated software testing (AST)[10], 

[11] is an interested area in recent testing 

research which relies on  using the special 

software tool to automate test activities and 

control the execution of tests by running the tests 

quickly and repeatedly. Automated software 

testing offers the following benefits for software 

testing process [12], [13]: 

1. AST improves testing process by 

increasing its effectiveness and 

efficiency, 
2. Test coverage, confidence and fault 

prediction are increased by implementing 

AST, 
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3. AST improves the accuracy and quality of 

software product, 

4. Reusability of tests became possible using 

automation, 

5. The consumed time and costs of testing 

process are saved, and 

6. It reduces the human effort. 

The previous studies in the field of 

software testing automation [14], [15], [16], [17], 

[18] focus mostly on automation of test 

execution because the execution of test cases 

consumed a significant amount of the testing 

process time. Especially, for testing types with a 

repetitive nature such as stress, reliability and 

regression testing. Therefore, there is a great 

benefit by automatically executing tests.  A large 

number of tests can be executed many times in 

less time by automation [19], [20]. 

The success of the automation requires 

a good designed architecture that consists of a set 

of guidelines, rules and tools which control the 

execution of test cases and support the 
automation efforts. This architecture is called 

Software Test Automation Framework STAF 

[21]. The STAF offers several advantages to 

software tester. The tester builds his framework 

from scratch or chooses one from commercial 

components available in the market. Nowadays, 

there are different types of test automation 

framework available in marketplace. Theses 

frameworks are different from each other based 

on different key factors such as scalability, 

modularity, scripting capabilities,...etc 

The testers always need to choose the 

suitable SAFT for their testing requirements 

Because of the great benefits offered by STAF in 

supporting the automation process. The selection 

process is not easy because of the different 
features presented by each framework. 

Therefore, in order to address this issue, the main 

objective of this paper is to address the SATF in 

more details and to conduct a comparative study 

of the available STAFs by using a set of key 

parameters that help testers to select the right 

framework that is suitable for his application. 

This paper emphasis the difference between the 

traditional test automation frameworks and agile 

frameworks.  

The structure of this paper is as 

following: section 2 briefly outlines the concept 

of Software Test Automation Framework,  

section 3 shows the difference between 

traditional and agile development methodology. 
Also, a section 4 reviews the related works 

which are done on different testing automation 

framework; section 5 discusses the different 

types of Software Test Automation Framework 

in detailed and conducts a comparison among 

them.  Section 6 shifts to agile automation 

framework.  Finally, section 7 contains the 

conclusion. 

II. SOFTWARE TEST AUTOMATION 

FRAMEWORK 

A software test automation framework 

[22] is an independent application which 

provides an execution environment for 

automated test scripts. The framework is a set of 

different guidelines, tools, concepts, libraries and 

practices [23]. Thus testers and developers can 

follow it to design, execute and report the 
automated test scripts efficiently. A good test 

automation framework can further support the 

automation effort and improving the efficiency 

of testing process by reducing the test effort and 

cost. [24] Concluded that the overall project 

testing effort can be reduced by applying 

automated testing framework with automation 

tool. The Software Test Automation Framework 

offers the following benefits [25], [26]: 

1.  Makes the code and test more reusable, 

2.  Optimizes the utilization and 

implementation of the automated tools, 

3.  Reduces the manual testing effort by 

applying the automation, 

4.  Improves the product quality. 
5. Reduces the maintenance of test scripts 

and makes it easier, 

6.  Minimizes the cost and time of testing 

process by running many tests quickly 

and repeatedly, 

7.  Increases the confidence with the 

application by executing  multiple tests 

frequently, 

8.  Increases the return on investment by 

maximizing the reusability and 

maintainability of tests, 

9.  Increases the test coverage, and 
10.  Provides reporting capability by creating 

a test report automatically.  

III. WATERFALL AND AGILE 

DEVELOPMENT METHODOLOGY 

Recently, there are different STAF 

frameworks in the market. This paper categorizes 

STAF frameworks based on the used software 

development methodology into two categories 

that will be discussed later in section 5. But, in 

this section, we emphasis the difference between 

traditional and agile development methodology.  

Software development methodology is 

known as a software process model which 

represents a set of process in an abstract manner 

to develop the software through Software 

Development Life Cycle (SDLC) [27]. Waterfall 

methodology is one of the traditional 

development methodologies (waterfall model, 

V_shaped model, incremental model, spiral 
model, and red model) which are widely used in 
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SDLC. In waterfall model, the software is 

developed in a linear and sequential manner [28] 

where each phase can't be started until the 

previous phase is completed. The testing is 

performed as a separate phase after completing 

the analysis and design phase which can't begin 

early in SDLC [29].  

The waterfall model is not suitable for 

the incremental projects which frequency face 

changing in the requirements and also it is 

impossible to clearly define all the requirements 

at the beginning of the project. The need to a 

methodology which can support requirement 

changing during the software development 

process is raised. Therefore many software 
companies have started to shift to agile model 

[30]. On the other side, agile model is considered 

as the most popular methodology of SDLC. It 

uses an incremental and iterative approach for 

software development [31]. Agile methodology 

offers the following features [29], [32]: 

1. It has an ability to adapt with 

continuous changes in requirements, 

2. Supports the collaboration between the 

developers and the customers in order 

to validate their requirements, and 

3. Provides high flexibility and 

management of the process. 

Many studies conducted a comparative 

study of traditional models of software 

development process and agile methodology. 

[33] was shown that the agile methodology 

achieve success in many software projects due to 

its ability to adopt with frequent changes in 

requirement to provide customer satisfaction and 

collaboration, and to deliver early working 

software. [30] made sure that each methodology 

has its own advantages and disadvantage. The 
decision to select the appropriate software 

development methodology for the project must 

be addressed and taken into account the 

characteristics of both the project and 

organizational environment. 

IV. RELATED WORK 

This section states the related works 

that are done on different testing automation 

frameworks. [34] Proposed a new testing 
framework for web application to improve the 

automation process. This framework uses both 

record/play back scripting techniques (its 

development is easy) and programmable 

scripting techniques (its maintenance is easy). 

This framework tries to extend the automation to 

all testing tasks. The results shows that about 

75% of the total time of the automation process 

can be saved by the proposed framework and 

21% can be saved by using Selenium IDE tool. 

 The selenium webdriver tool is used 

[35] to support the keyword driven testing 

framework for testing web application. It ensures 

that the testing effort is minimized due to the 

reusability feature of keyword driven framework. 

Where [36] used the same tool (the selenium 

webdriver tool) to create a data driven 

framework for testing web application instead of 

a keyword driven framework. It also ensures that 

the data driven framework is the best solution for 

a big data sets since it can separate data in excel 
file from the code for reusability purpose and it 

is time saving.  

A comparison among different testing 

frameworks is conducted [37]  based on 
selenium that is a one of the best testing tools 

and supports different frameworks. It emphasis 

that the hybrid framework of selenium tool is 

characterized as the best due to its functionality, 

reusability, reliability, performance, and low 

cost. [38] Presented an adaptive framework 

which supports the keyword driven test under 

different test environments. The proposed 

framework consists of three layers: automation 

engine, test driver, and test execution layer. It 

used XML to write the commands of the 
keyword for the test cases. But, the proposed 

framework lacks synchronization and 

concurrence.  

 The benefits and limitation of the three 
generation of testing framework: 

record/playback, modular, data driven, and 

keyword driven framework are stated by [39]. 

He uses the keyword driven framework for 

testing web application. Moreover, the available 

tools for the keyword driven accelerate the 

maintenance of test cases in object repositories 

by using Html, Xml, and Spreadsheets.  [40] 

Designed a keyword and behavior driven test 

automation framework using MBT that can be 

effectively used in agile environment. The 
proposed framework improves flexibility, 

maintenance, and coverage through using MBT. 

Furthermore, it offers effective continuous 

integration and cost reduction. 

V. TYPES OF SOFTWARE TESTING 

AUTOMATION FRAMEWORKS 

The different types of STAF can be classified 

into two categories based on the used software 

development methodology: 

 Traditional STAF  

  Agile STAF.  

Figure 1 shows the different types of STAF 

available in the market place. 
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A. Traditional Software Testing Automation 

Frameworks 

The traditional Software Testing Automation 

Frameworks that are used by many testers are: 

1.  Linear test automation framework. 

2.  Modular test automation framework. 

3.  Data driven test automation framework. 

 

Figure 1. Types of software test automation frameworks. 

 

4. Keyword driven test automation 

framework. 

5.  Hybrid test automation framework.  

In the following sub sections, we 
analyze theses five traditional testing 

frameworks in terms of their scripting 

approach, features, advantages and 

disadvantages.  

 

a) Linear test automation framework 

(record and playback) 

 

● Scripting  approach of linear 

framework: 

Linear framework is a first generation 

of test automation frameworks. It is based on 

record and playback approach [37] where the 

tester can record his step by step actions into a 

test script at the first time and then playback 
the recorded script without reusing the test 

script. The test scripts are created in a linear or 

sequential order with no modulation. 

Selenium IDE [41] is a good example 
of this linear framework because it has a 

recording option where the testers can record 

their performed actions in the first round and 

just playback the recorded script in the other 

round. Figure 2 shows the components of 

linear framework. The basic components are 

number of test scripts and its local object 

repository which interact directly with the 

software under test without any external 

functions. 

● Features of linear framework: The 

linear test automation framework offers 

the following feature [25]:  

1.  It is a simple test automation 

framework, 
2.  is suitable for testing a web application 

user interface (UI), 

3. Is suitable for smoke test suites where 

just fundamental tests are needed to 

perform, and. 

4.  Doesn’t require high level of 

automation expertise.  

 Advantages of linear framework: 

1. Test scripts can be written by easy and 

fast way with no or minimal 

involvement of planning, 

2. Test scripts turn out to be 

understandable since it is written in a 

linear fashion, and 

Types  of 
software test 
automation 
frameworks

Traditional 
STAF

Linear test 
automation 
framework

Modular test 
automation 
framework

Test script 
modular 

framework

Test library 
frameworkData driven 

test 
automation 
framework 

Keyword 
driven test 

automation 
framework

Hybrid test 
automation 
framework

Agile 

STAF

Behaviour 
driven 

development 
BDD 

framework
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3. The record and playback feature can be 

learned without programming or design 

expertise. 

Test script 1

+

Its local object 

repository 

Test script 2

+

Its local object 

repository 

Test script 3

+

Its local object 

repository 
 

 

 

SUT

Figure 2. The linear test automation 
framework (record and playback). 

 

  Disadvantages of linear framework: 
1. This framework is inefficient since the 

tests lack reusability, 

2. Is difficult to be maintained because 

any modification made in the 
application require other scripts to be 

updated, and 

3. Test script can’t be executed with 

multiple data sets because input data is 

embedded into the script. 

b) Modular test automation framework 

● Scripting approach of the modular test 

automation framework: 

 

Modular testing framework is the 

beginning of the second generation of test 

automation framework. This framework is 
based on the abstraction concept [43]. There 

are two versions of this framework. The first 

one is a test script modular framework [25] 

where the software under test is divided into a 

number of independent and logical modules, 

components or functions and then builds 

separate test scripts that represent these 

modules or functions. These modules are 

hierarchy introduced and then can be 

combined to create large test cases. 

 
The second extension of the modular 

framework is a test library modular framework 

[44]. This framework tries to improve the 

maintainability through building external and 

shared test library that combines a number of 

test functions where they can be called by 

multiple test scripts as required thus when any 

changes are made in the system under test, 

only specific functions can be updated in the 

test library without impacting the other parts of 

the application. Figure 3 shows the 

components of modular framework. The basic 
components are a number of separate test 

scripts that contains its test data, and a shared 

function library by which test script interact 

with software under test. 

Test script 1

+

Its local object 

repository 

Test script 2

+

Its local object 

repository 

Test script 3

+

Its local object 

repository 

 

 

 

SUT

Shared 

Function  

library

 

Figure 3. Test library modular framework [42]. 

● Features of the modular test 

automation framework: this framework 
offers the following features[2], [44]: 

 

1. It  introduces high level of 

modularization, 

2. Offers more scalability since test scripts 

are written independently, 
3.  Builds test library as an abstraction 

layer to facilitate the interaction 

between test scripts and the system 

under test, and 

4.  Is suitable for large and stable 

operation. 

● Advantages of the modular test 

automation framework: 
1. Test scripts can be written easily and 

faster for different tests, and 

2.  It is easy to be maintained since an 

individual change in one part of the 

application doesn’t impact on the other 

parts of application. 

● Disadvantages of the modular test 

automation framework: 

1. The reusability of test scripts is little, 

2.  Test script can’t be executed with 

multiple data sets because input data is 

still embedded into the script in this 

framework, and  

3. The creation of the test library is not 

easy and requires technical expertise.  

c) Data driven test automation framework 

● Scripting approach of data driven test 

automation framework: 

This Framework is the beginning of third 
generation test automation framework. It is 

based on the data driven approach where test 

data no longer stuffed within the test script 

itself but it can be stored in an external files 

such as XML files, Excel files, Text files, CSV 

files, ODBC sources,… etc. [43]. This 

framework overcomes the limitations of 

previous frameworks by improving the 

reusability of test script where the same test 
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script can be executed multiple times with 

different input data since the test data is stored 

in external files not in the script [44]. The 

script became just a mechanism for driving the 

test data therefore it is called a driver script. 

The test data is represented in key-

value or tabular format. It includes both input 

test data and expected output data [42]. First, 

the driver script uses a reading mechanism to 

read input data from external file then executes 

the script code to compute the actual output. 
Finally, it compares the actual output with 

expected outputs from external data files. 

Figure 4 shows the components of data driven 

framework. 

● Features of data driven test automation 

framework [37], [45]:  

1.  It is suitable for large scale test 

automation, 

2.  Is suitable for application under 

development, 

3. Creates a little number of test scripts to 

execute all test sceneries by just 

changing the test data in the external 
file. 

SUT

Shared 

Function  

library

 

Driver script 

Test data 

Reading 

Mechanism

   

External data

file

Input data

+

Expected

output

 Figure 4. The Data driven test automation framework [25], [42]. 

4. requires less coding to generate all test 
sceneries, 

5. offers high reusability of test scripts since 

the same test script can be executed 

multiple times with different input data, 

6.  Provides a well-defined architectural 

design, 

7.  offers more flexibility and 

maintainability, and 

8. The development of test data is 

independent of test implementation and 

can be prepared even before the tested 

system is ready. 

● Advantages of data driven test 

automation framework: 

1.  It overcomes the problem of hard coded 

test data into the scripts, 

2. doesn’t require programming skills to edit 

test scripts, 

3.  Is stable and power full in handling 
errors,  

4.  Test data and test scripts are separate so 

any change made in one doesn’t affect the 

other, and 

5. The test scripts can be executed in 

multiple environments, and 

● Disadvantages of data driven test 

automation framework: 
1. The big limitation of the data driven 

framework is the need for creation 

different test script that can understand 

different sets of data, 

2.  Requires an initial set-up effort that 

results in additional time to develop both 

test scripts and test data, and 

3.  Requires a good programming skill to 
identify approaches for editing and 

storing test data in the external data file.  

d) Keyword driven test automation framework 

 Scripting approach of keyword driven 

test automation framework: 

This framework is based on keyword 
driven approach. The keyword driven 

approach is offered by [46] and [47] as a 

solution for the biggest limitation of data 

driven approach which mentioned previously. 

Keyword driven framework is an extension of 

data driven framework where not only test data 

is segregated from test scripts but also 

directives which telling what actions and steps 

must be performed on the data are segregated 
from test scripts and stored with test data into 

an external files. These directives known as 

keywords [42]. In order to keep the keyword 

driven framework modular, the functionality of 

system under test is determined by creating the 

basic functions and stores them into an 

external function library (test library) and then 

calling these functions as keywords when it is 

required [48]. 

This Framework is application 

independent framework which is based on data 

tables and keywords. Data tables and 
keywords should be created independently of 

test automation tool which used to execute 

them and the test script which drives them 

[25]. Since keywords and test data are 

represented in tabular format, table-driven 

framework is an alternative name for keyword 
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driven framework [44]. Figure 5 shows the 

components of keyword driven framework. 

 Feature of Keyword driven test 
automation framework: Keyword driven 

framework offers the same features of data 

driven framework in addition to the 

following features [2], [48]: 

 

1. The keyword and function libraries are 

independent and can be generally reused 

with different application, 

2. The tester doesn’t require high scripting 

knowledge unlike data driven approach, 

and 

3. Keywords can be reused with different 

scripts. 

 

 Advantages of keyword driven test 

automation framework: Keyword driven 

framework has the same advantages of 

data driven in addition to the following 

advantages: 

 

1. It is not dependent on a specific tool or 

programming language, and 
2. Can be used by non-programmers who 

can easily create new kinds of scripts. 

 

SUT

Shared 

Function  

library

 

Driver script 

Test data 

Reading 

Mechanism

   

External data

file

Test data

+

keywords

Figure 5.  Keyword driven test automation framework [25], [42]. 

 Disadvantages of keyword driven test  

automation framework: 

 

1. Keyword driven framework is more 

complex than data-driven framework , 

and 

2. Test cases become more complex and 

longer because of the greater flexibility. 

   e) The hybrid test automation framework 

 Scripting approach  of the hybrid test 

automation framework: 

The hybrid framework [44], [49] is 

developed to include more than one approach 

to integrate their benefits and reduce their 

weakness. It may be a combination of 

modular, data driven and keyword driven 

framework or a combination of at least two of 
them based on the requirement of the tester. 

This combination enables the data driven 

scripts to exploit the libraries that typically go 

with the keyword driven testing. 

 Features of the hybrid test automation 

framework: The hybrid framework 

integrates the features of all other 

frameworks while the most important 

feature of the hybrid approach is its 

flexibility especially if it is carefully 

designed. 

 Advantages of the hybrid test 

automation framework: The hybrid 

framework merges the advantage of the 

included frameworks.  

 Disadvantages of the hybrid test 

automation framework: Logically the 
hybrid framework has high complexity 

and difficulty to setup where high level of 

programming expertise is needed to build 

it. 

The previous mentioned STAFs use a 
traditional scripting approach (linear, data 

driven, and keyword driven). After analyzing 

theses various test automation frameworks, a 

comparison of key parameters is conducted to 

help in selecting the right framework for the 

specific requirements of the project. The 

comparison is based on the most important 

parameters for automation projects such as 

scripting capabilities, time, application size, 

scripting approach, modularity, scalability, 
reusability, maintainability, and complexity. 

Table 1 summarizes the comparison among the 

five traditional software testing automation 

frameworks by using key parameters. Testers 

can assign values to theses parameters based 

on their project requirements to create a 

scorecard which can be used to measure theses 

parameters. The STAF with the highest score 

can be selected for further investigation in 

automation efforts.  

Data driven and keyword driven 

framework can be considered the best 

frameworks since the data driven overcomes the 

problem of hard coded test data into the scripts 

by separating test data from test scripts so any 
change made in one doesn’t affect the other. It 
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provides high reusability of test scripts since the 

same test script can be executed multiple times 

with different input data. Although, it needs to 

create different test script that can understand 

different sets of data. While the keyword driven 

framework increases the reusability of test 

scripts by separating the keyword from function 

libraries and can be generally reused with 

different application. Although, it is more 

complex than data-driven framework. For best 

implementation, the testers can benefits from the 
advantages of both data driven and keyword 

driven framework by combining them in hybrid 

framework. Despite of the high complexity and 

difficulty in designing the hybrid framework but, 

it provides more flexibility.  

VI. AGILE SOFTWARE TESTING 

AUTOMATION FRAMEWORKS: 

Any traditional testing frameworks 

can be used in agile environments but they are 

not a good solution for the agile environment. 

[2], and [50] ensure that traditional testing 

frameworks are not fit for the agile 
environment because agile testing is 

characterized by short iterations which face 

rapid changing in requirement and this makes 

the maintenance of test automation very 

difficult by the traditional testing framework. 

 

 

Figure 6. The hybrid test automation framework [49]. 

Agile teams face different challenge 

related to continuous integration, unit testing, 

Collaboration and fast feedback which are 

difficult to solve by using traditional testing 

framework. So, Agile teams need testing 

frameworks that can support early test 

automation and achieving maximum code and 

functionality coverage. Agile testing 
automation frameworks are based on agile 

software development methodologies which are 

popular in the software industry.  The widely 

used agile development methodologies are 

TDD, BDD and ATDD where acceptance 

testing has a massive affect in their success 

[51]. 

1- Test driven development TDD: relies on 

unit tests which guide the design of software. 

The most featured aspects of TDD are that the 

code is written after the creation of tests [52]. 

2- Acceptance test driven development 

ATDD: ATDD is an improvement of TDD 

where it relies on the acceptance tests. In 

ATDD, the developers transform the 

stakeholders' requirements into acceptance tests 

which responsible for verifying system's 

functionality [53]  

3- Behavior driven development BDD: BDD 

combines the concepts of TDD and ATDD. The 

main feature of BDD is it writes the test cases 

by ubiquitous language that can be understood 

by everyone. It encourages collaboration 

between the designers and the stakeholders 

[54]. 

A. Behavior Driven Development (BDD) 

Framework 

This an agile testing framework which 

is based on behavior driven development 

approach which is a generally modern agile 

software development approach that proposed 

by [55] and focuses on the behavior aspects 

rather than implementation aspects of the 

software. 

There is little number of the published 

papers that study BDD; most of them expose it 
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as specific techniques of the software 

development. One paper which was introduced 

by [56] who directly address BDD and its 

characteristics. They introduced six BDD 

characteristics through a literature review and 

seven toolkits (JBehave, NBehave, RSpec, 

MSpec, StoryQ, Cucumber, SpecFlow) which 

support BDD. The two basic BDD 

characteristics are: the first one is that BDD 

writes test cases in ubiquitous language which 

would understand easily by everyone. 
Therefore, the BBD approach could fill the 

communication gap between developers and 

testers result in a good collaboration between 

them. The second characteristic is that BDD is a 

decomposition and iterative process which 

starts with identification of user stories which 

describe the feature delivered by the system, 

and for each user stories a scenario is identified 

which describes the context of this user story 

and show how the system behave according to a 

specific event. 

 Features of BDD agile framework [40, 

51]. It offers the following features: 

1. It supports the TDD and ATDD 

development methodology, 

2. The early testing through software 

development life cycle since testing is 

not a separate phase, 

3. Easy and understandable natural 

language, 

4. The communication between developers 

and testers, 

5. A rapid feedback to accommodate with 

various changes in requirements, and 
6. Continues integration, unit testing and 

acceptance testing. 
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Table 1 comparison of the five traditional software testing automation frameworks using different key parameters. 

Hybrid framework 
Keyword driven 

framework 
Data driven framework Modular framework Linear framework 

Parameter 

 

 

Easy and fast in writing 

script 

Easy and fast in writing 

script 

Easy and fast in writing 

script 

Easy and fast in writing 

script 
Fast in writing script 

 

Scripting capabilities 

 

Time saving Time consuming task 
Additional time is required 

for scripting 

Less time is required for 

scripting 

Minimal time is required 

for scripting 
Time 

 

Suitable for medium to 

large  application 

Suitable for  small 

application 

Suitable for application  

under development 

Suitable for large stable 

application 

 

suitable for very small 
application 

 

Application size 

Hybrid approach 
Keyword driven 

Approach 

Data driven 

Approach 

Abstraction concept 

Or 

Modularization 

Record and playback 
 

Scripting approach 

Modular Modular Modular High level of modularity No modularity 
 

Modularity 

Scalable Scalable Scalable Scalable Not scalable 
 

Scalability 

High reusability High reusability High reusability Little reusability Lacks of reusability 
 

Reusability 

Additional effort is needed 

for maintainability 
Easy and fast to maintain Easy and fast to maintain Easy to maintain Difficult to maintain 

 

Maintainability 

More and more complexity More complexity Complex Less complexity Simple 
 

Complexity 
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 Advantages of BDD agile framework [50]: 

1. It improves the quality and efficiency of 

software product,  

2. Speeds the testing process by reducing the time, 

3. Encourages the collaboration between the 
developers and testers, and 

4. The user doesn't necessary to be familiar with 

the programming language. 

It is obvious that the implementation of BDD 

framework is beneficial when it is used for 

communication purposes. But, if it is only used for 

automation support, the using one of the traditional 

testing frameworks is more suitable than using BDD 

framework. 

VII. CONCLUSIONS AND FUTURE WORK 

The studied software test automation 

frameworks STAFs are some of the most popular test 

automation frameworks that are recently used by the 

automation testers. The selection of the right 

automation framework is a real key to success in any 

test automation projects. A detailed analysis for theses 

frameworks must be conducted before selecting one of 

them. Therefore, this research does more effort to 

evaluate each framework in terms of their scripting 
approach, features, advantages and disadvantages. This 

analysis gives the testers a good understanding of the 

concept of each framework so that they can make a 

right decision about whether a given framework will be 

a good fit. 

Furthermore, after the detailed analysis of theses six 

STAFs, it is concluded that the best framework is a one 

which provides the testers with easy and maintainable 

test scripts, high quality test scripts, high reusability of 

test components, saving on effort and better return on 

investment ROI.  

Last but not least, the selection of the right test 

automation framework is affected by some key factors 

that are related to the automation project such as: 

nature, size, complexity and duration of the project. 

Other factors such as the requirements of the user, the 

experience level of both the user and developer, 

involvement level of customer, team size and skills, the 

available tools and the application or product type.  

For future work, the studied frameworks could 

be evaluated by additional parameter such as testers' 

view by a questionnaire for determining which STAF is 

preferred by the testers. 
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