
IJCST Vol. 3, ISSue 2, AprIl - June 2012 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m248    InternatIonal Journal of Computer SCIenCe and teChnology 

Abstract
These days web technology spreading its wings. Till date a lot of 
research work has been carried out to extend the UML for web 
technology. But, still there are rooms vacant to continue research 
work providing extension to UML. The proposed paper begins 
with the idea of design patterns that exists in websites. There are 
certain patterns that repeat again and again in web applications. 
The proposed paper purpose is to find those repeating patterns 
and models them in order to save time and effort if that recurring 
problem again and again in web applications. This paper extending 
UML to model the web application keeping in mind repeating 
patterns with different symbols so that other users or readers 
can know that which part of this web application is reusable and 
maintainable. By reusing, time and efforts are saved because it is 
senseless to start from scratch every time that problem occurs.
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I. Introduction
The use of models in the development of software is extremely 
widespread. Once it has been determined that a new system is 
to be built, an informal description is written stating what the 
software should do. This description is known as requirement 
specification, is often prepared in consultation with the future users 
of the system and can serve as the basis for the contract between the 
user and the supplier of the software. The completed requirement 
specification is then passed to the programmer or project team 
responsible for writing the software; they go away and in relative 
isolation produced a program based on the specifications. With 
luck the resulting program will be produced on time within budget 
and will satisfy the needs of the end users, but in many cases this 
doesn’t happen.

A. Unified  Modeling Language (UML)
UML [1-3], is a standard language for specifying, visualizing, 
constructing and documenting the artifacts of software systems, 
as well as for business modeling and other non software systems. 
The UML represents a collection of best engineering practices 
that have proven successful in the large and complex systems. 
The UML is a very important part of Developing object oriented 
software and the software development process. The UML uses 
mostly graphical notations to express the design of software 
projects. Graphical notations include diagrammatic, iconic, and 
chart-based notations. A graphical notation can be beneficial in 
many ways. First, it can be used for conveying complex concepts 
and models, such as object-oriented design. Notations like UML 
are very good at communicating software designs. Second, it 
can help people grasp large amount of information more quickly 
than straight text. Third, as well as being easy to understand, it 
is normally easier to learn drawing diagrams than writing text 
because diagrams are more concrete and intuitive than text written 
in formal or informal languages. Fourth, graphical notations cross 
language boundary and can be used to communicate with people 
with different nationalities Use of the UML helps project teams to 

communicate, explore potential designs and validate architectural 
designs of the software. So, applications will be modeled with 
UML. But web applications also contain some repeated code 
or patterns, so the proposed paper’s motive is to identify those 
patterns in order to make it reusable, if the same thing encounters 
again in the project.

B. Design Patterns
A design pattern determines the basic structure of the solution to a 
particular design problem. The great thing about pattern is that it 
represents knowledge that has emerged through actual usage over 
time. Design patterns [4] are commonly used in designing large-
scale software systems. They have become increasingly popular 
among software developers since the early 1990s. A pattern is a 
recurring solution to a standard problem. It has a context in which it 
applies. Design patterns help developers communicate architectural 
knowledge, help people learn a new design paradigm, and help 
new developers ignore traps and pitfalls that have traditionally 
been learned only by costly experience. Design Patterns are just 
convenient ways of reusing object oriented code between projects 
and between programmers. A pattern facilitates reuse of successful 
software architecture and designs. Design Patterns captures design 
and make it reusable. Reusability in software development can 
reduce efforts of making repeated pattern.
Types of Patterns

Composite View1. 
Intercepting Filter 2. 

Above given patterns belong to J2EE patterns and the proposed 
work is carried out using only these patterns.

II. The Proposed Extension of UML using Design 
Patterns
This section introduces the UML using intercepting filter design 
patterns through an example. It gives description about the 
extended version of intercepting filter design pattern. In UML there 
is no provision of telling coder or designer that in this application 
this part can be reused. Any diagram in UML does not include 
the reusability feature. Proposed method has extended UML for 
reusable and pluggable component. 
Reusable component is shown in below given example with a 
symbol in use case diagram. So if your project is modeled using 
UML and if you include this feature to notify that which is reusable 
part in this application then it will be easy for the coder to reuse 
it in different application.

A. UML Diagrams 
Before Intercepting Filter- Most applications have some 
requirements, such as security and logging that are applicable 
across all application requests. To add such functionality separately 
to each application service would be time-consuming, error-prone, 
and difficult to maintain. The sequence diagram in fig. below 
shows how each Web resource is responsible for calling such 
services individually.
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1. Use Case Diagram

Fig. 1:

2. Class Diagram

Fig. 2:

3. Sequence Diagram

Fig. 3:

4. Activity Diagram  

Fig. 4

B. Proposed Extended UML Diagrams
After Intercepting Filter - The Intercepting Filter pattern wraps 
existing application resources with a filter that intercepts the 
reception of a request and the transmission of a response. An 
intercepting filter can pre-process or redirect application requests. 
Intercepting filters can also be stacked one on top of the other to add 
a chain of separate, declaratively-deployable services to existing 
Web resources with no changes to source code. Figure below 
shows a chain of two intercepting filters intercepting requests to 
two Web resources that they wrap [4].
In the example, Filter and the servlet using that filter are totally 
different. The link between these two is that the object of that 
ServletContext which is defined in filter is called in servlet class. 
Likewise, this ServletContext object can be called in any other 
servlet if that servlet requires the same functionality. So, code 
reusability achieves in Intercepting Filter. 
Intercepting Filter is used as a pluggable filter to pre-process 
requests. A filter manager combines loosely coupled filters in 
a chain, delegating control to the appropriate filter. In this way, 
you can add, remove, and combine these filters in various ways 
without changing existing code.

1. Use Case Diagram

Fig. 5:

2. Class Diagram

Fig. 6: 
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3. Sequence Diagram

Fig. 7:

4. Activity Diagram

       
Fig. 8:

Filters are controlled declaratively using a deployment descriptor, 
as described in the Servlet Specification, version 2.3. The “Servlet 
2.3 Specification” includes a standard mechanism for building filter 
chains and unobtrusively adding and removing filters from those 
chains. A deployment configuration file set up a chain of filters 
and can include a mapping of specific URL’s to this filter chain. 
When a client requests a resource that matches the configured 
URL mapping, the filters in the chain are invoked before pre-
processing. In this thesis filter pattern is implemented to find the 
number of users visiting the site. Every time client visits the site 
number of visitors will be incremented. It is not hard coded in 
the servlet, this feature is implemented in a filter then that filter 
is mapped to that servlet where we want to show that how many 
clients visit this page [3].
In this case, filters can be reused in any other site without making 
any code changes because it is already different from application 
code. Filters can be reused in same application or in different 
application. In UML there is no provision of telling coder or 
designer that in this application this part can be reused. Any 
diagram in UML does not include the reusability feature. In this 
method extended UML for reusable and pluggable component. 
Reusable component is shown with a symbol in use case diagram. 
So if your project is modeled using UML and if you include this 

feature to notify that which is reusable part in this application then 
it will be easy for the coder to reuse it in different application.

III. Conclusion
Several Design Patterns have been studied in this paper. These 
Design Patterns are studied with the idea that how to extend UML 
for web applications when they are following any Design Pattern. 
If some part of the application is reusable then how developers 
can came to know that this part in this particular web application 
is pluggable or reusable has been described by the presented 
paper.
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