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Abstract- Now-a-days, highly interactive and dynamic web applications are becoming increasingly popular. As, the web 
applications are of two types-Server Side and Client-side. The Server-Side web applications are more complex in nature than 
Client-side. Today's web development methods are not as advanced as software development practices. There is a need to 
improve the web development techniques. So there is a possibility to use potential software engineering principles like 
reusability, optimization, maintainability etc. in web development practices. This survey paper aim is to study the   referenced 
approach which optimally finds out the implementation details of individual feature in Client-side web application and extracts 
that code for reuse in another web application. Also there seems to be a possibility to reduce the code size and optimize the 
code for improving the performance.   
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I. INTRODUCTION 
 
In today's fast moving life people spent most of the 
time on the internet. The main usage of internet being 
online banking, planning a holiday, game playing and 
for performing many day to day computerised 
functionalities which demands for a new phenomenon 
entitled as Web Applications.  These web applications 
are developed by combinations of HTML, CSS, 
JavaScript technologies. These web apps are specially 
built to run in the web browsers, because of the ability 
to provide better performance and improve the user 
experience by enhancing the responsiveness. And as 
these web apps are especially meant for end-users 
that's why they are called as Client-side Web 
Applications.  
 
Web Applications on Client-side can be realized as an 
event-driven that can acts as a user-interface(UI). It 
consists of a combination of HTML, CSS, JavaScript. 
HTML is used as a mark-up language, CSS as a 
Cascaded Style Sheet language and JavaScript as a 
Scripting language which acts as a behavioural 
language.  
 
By virtue of today's fast and modern browsers along 
with advanced scripting techniques, there is an 
increase in complexity of web applications. These 
notions demand for better development practices to 
achieve the advancements in web-apps. Hence there is 
a dearth of newer tools which will benefit the 
development of Web applications utilizing software 
engineering principles. Basically Web applications 
falls in two categories namely Server Side and Client 
Side.  Server-side refers to operations that are 
performed by the server as per the client-server 
relationship. While Client Side refers to operations 
that are performed by the client as per the client-server 
relationship. Client Side web apps consist of programs 

or scripts that are executed on the Client-side by the 
user's browser instead of server-side (on the web 
server).  
 
And Server side scripts are more complex in nature 
than Client side. So it would be appropriate to explore 
first at Client side and then plan for Server side as 
future scope.  
 
A feature in Client-side web application is built by 
using a subset of entire web application's code. So 
finding out the accurate code related to that particular 
feature is the most complicated and demanding task. 
Hence the ability to find out that code of a feature 
provides a facility for an understanding, maintenance 
and reuse of that code. For obtaining the exact 
implementation code of a particular feature the ability 
to map the dependencies between different parts of the 
application is required which is essential. And for this 
purpose Client-side dependency graph is used. The 
most fundamental and important techniques for this 
approach of feature identification are Feature Location 
and Program Slicing. Another important thing is that 
Client-side web application conceptual model which is 
used for defining a mapping between a feature and its 
implementation details. User Interface (UI) plays an 
important role in Client-side web applications. 
Because it is a structural and presentational part of a 
web application. While UI elements used in 
Client-side web applications are visually and 
behaviourally different. 
 
II. MOTIVATION 

 
A. Automation Support 

For making this approach innovative with faster web 
application development practices the support of 
automation plays a significant role in it. For reducing 
time of development with greater optimized code of a 
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web application, the automation in development 
practices is necessary. As these practices of 
development are manual then so much time is required 
for the construction of web application. 
 

B. Feature Extraction 
This is used for getting accurate details about a 
particular feature with its source code as the outcome 
of this referred approach is extracted source code of 
the required feature. Feature extraction is another 
pioneering concept defined in this approach. 
 
III. BACKGROUND 
 
In this section, the meaning of the basic terms is given. 
These are the most important contents of this feature 
identification process in Client-side web applications. 
 
A.  Feature 
Feature is a short description of an application's 
expected behaviour that demonstrate itself at the time 
of execution. 
 
B. Scenarios 
It means a sequence of user actions that trigger actions 
of a system with observable results. Scenarios are the 
most vital and necessary thing in this approach.  
 
C.  Feature Location 
The leading aim of this approach is to find out the 
implementation details of a particular feature. This 
process of identifying a feature in web page code is 
known as "Feature Location". For that purpose, 
different types of analysis can be done. There are 
following analysis can be done- Static Analysis, 
Textual Analysis, Dynamic Analysis and an analysis 
having mixture of these. The textual analysis works 
like text-based searching. But, it is usable only when 
the feature is implemented using same set of words in 
its implementation code.   
 

While Static analysis is used for inspecting the 
structural information. Dynamic analysis provides the 
inspection facility at runtime. It can analyze by 
inspecting the execution of an application and its 
features which are required at runtime only. So 
dynamic analysis maps the features of an application 
as per their execution scenarios. This type of analysis 
is most advantageous but difficult to analyze with 
respect to static and textual analyzes.    
 
D. Program Slicing 
It is a process to reduce a program to minimal form but 
with the same behaviour of an existing program.  
 
As per program inputs, there are also two types of 
program slicing-Static program slicing and Dynamic 
program slicing. Static program slicing can be used for 
all possible inputs to the program. While Dynamic 
program slicing can be used for only specific set of 
inputs to the program.   

The amount produced of a program slicing process is a 
program in a reduced form (with same behaviour as 
original program) called "slice" which is an 
independent program that guarantees to represent the 
original program. Another use of slicing is to keep 
only parts of UI controls of web applications. 
 
IV. THE IDENTIFICATION PROCESS 
 
The chief goal of this approach is to find out the 
precise and accurate source code and resources 
required for the implementation of a Client-side web 
application feature. And entire working of a particular 
feature depends on scenarios which consist of 
combination of UI controls. Thus, discovering the 
entire details of these UI controls plays an important 
role in this process of identification.  
 
Feature Manifestation is what's more concept used. It 
means that there are some structural changes happens 
at the time of executing a scenarios and server-side 
communication represents UI control behaviour in a 
particular scenario. And therefore, in this process of 
code identification both the feature manifestation and 
the source code responsible for each feature 
manifestation are required. This process fully depends 
on the analysis of the execution trace which is 
recorded at the time of scenarios execution. And these 
event traces plays a very important role in finding out 
the exact and precise implementation details of the 
particular feature. 
 
A.  Reuse: 
Some software engineering principles are the most 
important factors of this approach which are reuse, 
maintainability and optimization etc.  
 
As this approach is for identifying the implementation 
details of a particular feature in Client-side web 
application and will use that code for building a same 
feature in another Client-side web application; there is 
a reuse principle of software engineering is essential. 
That's why in this field of web application 
development, tools and techniques or some methods 
used for reuse are not advanced as in software 
engineering disciplines. And in our daily life, the sense 
of method of reuse is just only copy-paste reuse that 
will not work here. So therefore, main purpose of 
reuse is how to enable code-level feature reuse. 
 
B.  Page Optimization: 
The another principle of software engineering 
discipline is optimization. It is used for achieving or 
improving the performance of a web page by reducing 
the loading time as well as reducing the execution time 
of scripting with providing a great user experience.   
 
In web applications, page optimization is a term which 
stands for getting out the optimized performance of the 
Client-side web applications by removing the dead 
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code and by keeping only the essential code for its 
scenarios execution. This removal of dead code is 
done by checking the mapped dependencies of the 
Client-side conceptual model and recorded event 
traces. Dependency graph is also useful for that 
purpose. 
 
C.  Client-side Dependency Graph: 
This is also an important and essential concept in this 
approach. The main use of this Client-side dependency 
graph is to track or record the dependencies between 
different parts of web application which is required in 
feature identification process.   
 
V. IDENTIFICATION PROCESS 

DESCRIPTION 
 
The overall identification process is shown in 
following figure 1 (shown on next page). In this 
process there are two main stages- Interpretation and  
Dependency Graph Marking.  
 
In the first stage of interpretation, it requires entire 
web application code, all event traces (recorded) and 
UI control selectors. And it can provides Dependency 
graph and behaviour manifestation of features as the 
outcome of this stage. The next stage of this process is 
Dependency Graph Marking. In this stage, the input is 
the outcome of dependencies of a features with their 
respective implementation code. It means the outcome 
of this stage is final identified source code with their 
used resources that is the chief goal of this approach. 
 

 
Figure 1. Detailed Feature Identification Process 

 
From this information, it is found that the entire 
identification process consist of following steps: 
 
1. Selection of a code of Client-side web   application 

which is made up of combination of HTML, CSS, 
and JavaScript technologies. 

2.  Obtain the event traces by doing analysis of the 
 events by recording them while invoking 
scenarios. 

3.  Select UI control selectors like CSS selector, 
XPath  expressions selector etc. 

4.  Perform analysis of all the above three steps as an 
 input to the stage of interpretation. 

5.  Construct a Dependency Graph. 
6.  Perform the Graph Marking as per feature with 

 respective source code in a program. 
7.  Check and analyze the output that is identified 

source  code of a particular feature. 
 

VI. MERITS AND LIMITATIONS 
 
The advantages of this approach are as follows: 
  It does not require a complete specification of a 

 particular feature. 
  It has an ability to track dependencies 

dynamically. 
  It has an ability to accurately identify code with 

its  behaviour by event trace analysis. 
  It provides saving in both the time and cost of 

web  application development. 
  It provides a tool which is developer friendly. 
  It also has an ability to provide optimized and 

 performance improved code for a web 
application. 

And the limitations are as follows: 
  This approach only works for the Client-side web 

 applications which are made up of combination 
 of  HTML, CSS and JavaScript. 

  This approach only works for functional features. 
 It  means the features with observable behaviour. 

  Accuracy and completeness of captured features 
 depends on the quality of scenarios. 

  Firecrow tool only works in Mozilla Firefox 
 browser which is an extension for firebug 
 Add-On. 

  Recording of event traces is also browser 
dependent. 
 

VII. FIRECROW TOOL 
 
Firecrow is a tool that is an extension for firebug 
which is an Add-On for Mozilla Firefox browser. This 
tool allows the analysis of the CSS dependencies and 
DOM (Document Object Model) of the web page. It 
also supports analysis of executed JavaScript code 
dynamically. It also provides a slicing facility 
manually by selecting a particular element in a web 
page like slider  etc. This tool provides direct copy and 
paste method of reuse for structural elements in a web 
page.  
 
VIII. COMPARISON WITH EXISTING 

SYSTEM 
 
There are no existing system proposed yet for such an 
automation in web application development and use of 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-3, Issue-3, March-2015 

Survey of Feature Identification in Client-side Web Applications 
 

52 

reuse facility in web application development 
practices. 
 
CONCLUSION 
 
This approach is promising for its accurate and exact 
identification of  the implementation details of a 
particular feature in a Client-side web application. The 
concepts of Client-side dependency graph, Client-side 
conceptual model of a respective web application are 
useful for tracking and mapping the dependencies 
between both the feature and implementation code. 
Firecrow tool is also aimed to benefit in automatically 
recording the major event traces as well as analyzing 
and executing JavaScript code at runtime. It also 
provides automatic code selection of an element of a 
web page. So this entire approach is suitable to provide 
optimized code and code with improved performance 
with better time and cost effectiveness with reduced 
program size. It also provides an ability to support the 
web developers to automate the web app development.   
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