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SYNOPSIS

M

This project entitled “Component Assembly Framework for E-Business™ was done at
Tata Consultancy Services, Sholinganallur, Chennai-1 19.

Cafe is a development framework for Java applications based on the Model-
View-Controller (MVC) design paradigm. The goal behind developing café is to provide
a general infrastructure for developing web applications and to reduce the development
efforts by providing the ability to extend the framework in the appropriate places 1o
achieve a framework that better suits developers needs. The framework has two main
modules based on which the entire functionality depends:

e XML Editor
e Java Class Editor

XML Editor is a simple application that assists in the building of rapid prototypes
of XML applications. it allows users to rapidly build and edit small sets of XML data as a
test bed during the development of XML-based applications. With XML Editor, we can
create XML document prototypes quickly, easily, and in an iterative fashion, using
familiar metaphors. XML Editor offers an intuitive and simple user mterface that
graphically represents the tree structure of XML data. Working with the standard
building blocks of XML (Elements, Attributes and Text), users are able to create
reproducible data structures that can be easily filled. XML Editor enables to create data
sets quickly and easily.

The Class Browser is another simple application, which displays all the class tiles
taken from the class path set by the users and get displayed in the graphical form. Along
with the class names the method name and access specifiers present in the class is also

displayed in the GUL
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1. INTRODUCTION

ﬁ

1.1 TATA CONSULTANCY SERVICES - A PROFILE

TCS is a division of Tata Sons, the holding company of the $10.4 billion Tata
Group, India’s best known business conglomerate. Established in 1968, its founding was
based on the understanding that the management problems in Indian industry could be
resolved through the effective use of information technology. Under the leadership of F C
Kohli, we spearheaded the pioneering efforts in creating a globally recognizable brand for
the Indian software industry.

Strong linkages with academia, workplace professionalism, and in-house training
and learning helped TCS lay the foundation for growing into a world-class organization.
We invested heavily in software engineering practices and standards, software quality
assurance, software project management, software processes, and research and
development in software engineering and technology. As our ntellectual horizons enlarged
to better fit and address the opportunities of the IT era, we grew in several geographical
locations.

For several years now, TCS has been India’s largest IT enterprise, as well as Asia’s
largest independent software and services organization. We are the single largest software
services exporters from India, and we now service clients in over 55 countries around the
world. With over 100 branches globally, TCS is truly transnational in character and reach.
We presently employ over 20,000 consultants and serve hundreds of chents, providing IT
and business consulting services to organizations in government, business and industry in
India and abroad.

Our service offerings are varied, and straddle many different industries, such as
finance and banking, insurance, telecommunications, transportation, retail, manufacturing,

Alarmacenticale and utilitiee Our clients include small. medium and laree companics, and
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our consulting engagements vary from a few person-months to hundreds of person-years in

effort. TCS has grown dramatically during the past decade, doubling revenues every two

years for the past six years. And our aim to become a billion-dollar company soon.

Our work has spanned a range of activities, from strategy consulting and system

integration services to offshore development center’s for some of the most sophisticated

software development in the world. Consider these facts about us:

Projects for over 1000 clients in more than 35 countries. Our clients get measurable

business results, which is why many Fortune 500 companies prefer us.

More than 100,000 person years of experience in diverse business domains and

technolegy areas.

Knowledge accumulation through collaborative research with industry and academia,

and partnerships with global technology leaders.

Over 20,000 employees, a range of world-class products, proven offshore

development capabilities, and multiple SEI CMM Level 5 center’s

TCS believes that IT is a key factor for social change and is committed to several

community development ventures.

We have engineered some of the world’s most complex applications and next-
generation IT infrastructure. We do this by combining our knowledge of busimess

domains with our expertise across various technologies.
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ORGANISATION STRUCTURE

Center Head

v

Group project
manager

v

Project
Manager

v

Project Leader

!

Programmers

v

Project
Associates

INTRODUCTION TO E-BUSINESS

E-Business is more than web-enabling existing systems or business processes. It
means leveraging the power of Internet technologies for the benefit of all stakeholders.
Identifying opportunities for improvement, extending, enhancing or transforming business
processes, choosing wisely among available options, architectonic, building, and deploying

E-Business solutions rapidly - are all keys to success.
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To create new revenue streams, maximize existing revenue streams, optimize
supply chains, foster strong customer relationships, or gain insight from enterprise
information; today organizations worldwide are strategizing, building and implementing
integrated multi-channel E-Business solutions using the right technologtes.

The e-World has created innumerable opportunities for organizations to exploit
their core business competencies by transforming their technology infrastructure from
business to E-Business. It is imperative that organizations define the right strategy. adopt a

viable business model, and choose wisely among the varied technology options.

Our competencies
o TCS comprehensive E-Business consulting offerings help clients strategize architect,

build and operate their business in the e-World.

e TCS provides solutions to global and Fortune 500 clients, ranging from customer
contact centers, through state-of-the-art B-to-B and B-to-C sites, to enterprise

decision support applications.
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provide the programmers an easy tool to create, modify and save the XML file with much
ease.
XML Editor

The framework for E-biz followed in TCS needs Java class files as input to the
XML file. To code the XML file is tedious and special knowledge is required. It has been
found in the recent past that this process takes lots of man-hours and errors occur very
frequently. Since there is very less number of XML editors available in the market and
none suite to the exact requirements of the system, it was proposed to build an XML editor
specific to the framework and generic to build any XML file.
Java Class Browser

The Java class files forms the input to the XML file. So it was also found that by
building a Java class browser it would lead simplification of the process. So it was decided
to develop a Java class browser to get the class files and its methods from the classpath.
This class browser provides a GUI that would display the class files and the methods in it,

in a tree structure.
2.3 PROCESSING ENVIRONMENT

2.3.1 Development Environment

Language | Java, Java Swings

Designing tool VisualAge for Java |
Additional Packages DOM Parser and reflect packages |
Operating System Windows 2000

2.3.2 Implementation Environment

Operating System Any Operating System

Working Environment Java Virtual Machine
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2.3.3 Information processing requirements

The system can be operated on any platform and needs less memory to execute as we

are using Java Swings, which is lightweight component. We are provided with the system

with following configuration

24

Pentium IIT 850 MHz
20 GB HDD

128 MB RAM

USER CHARACTERISTICS

The user must be an employee of TCS.

The Employee should be one among the E-Business project.
The user should have knowledge on XML and Java.

The user should be able to identify the class file that has to be mapped.
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Tata Consultancy Scrvices

PROJECT PLAN AND FEASIBILITY STUDY

TEAM STRUCTURE

The team structure that we follow is the hierarchical team structure, which limits

the number of communication paths in a project while permitting effective communication

among team members who need to communicate with one another. The management

structure and communication paths in a hierarchical team are given below.

Group Leader
I
Project Leader Project Leader
Senior Senior Senior
programmers programmers programmers
Junior Junior Junior Junior
Programiners programmers PrOSTAITITETS programmers
Project Project Project Project Project Project
Associate Associate Associate Associate Associate Associate

Fig. 3. 1 Hierarchical Team Structure
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Fig. 4. 2 Communication Puaths

3.2 DEVELOPMENT SCHEDULE

3.2.1 Milestones

Milestones are being established for each and every module to improve the product

visibility. It enhances the development process to become more tangible. It exposes crrors.

which help in improving the product quality and increases project communication. In our

application it has been done sub-module wise.

3.2.2 Reviews

The review summary report is prepared on weekly basis to know the progress of

each member. Review issues lists, are prepared to identify problem areas within the

product, and it is attached with every review summary. As a programmer we do the

following reviews.

» Critical Design Review
¢ Source Code Review

* Acceptance Test Review
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3.3 DEVELOPMENT TOOLS

Java

Java is a computer language developed by Sun Microsystems. To quote Sun,
“Java is a simple, robust, object-oriented, platform-independent, multi-threaded,
dynamic, general-purpose programming environment. It’s best for creating applets
and applications for the Internet, Intranets and any other complex, distributed
network.” Besides being an elegant language, ideal for platform-independent GUI
applications, downloading Java from web pages is one of the best ways to make the World
Wide Web truly interactive.

The language is similar in appearance to C++, although memory management has
become primarily the responsibility of the language not the programmer. Pointers
too are no longer used (they are a major security headache), but the language is
powerful enough to make their use unnecessary. Java comes with a large “class
library’, in the form of ‘packages’, which help especially to make short work of
GUIs and networking.

Platform independence is achieved by compiling the language into a machine
independent code (“byte code™) which is then run by a platform-specific interpreter (the
“virtual machine”). Porting programs between PCs, UNIX machines, Macs, and any other
platform is therefore just a matter of copying the byte-code from one
machine to the next and running it. The interpreter can also exert control over the
program ensuring that it stays within certain security restrictions - essential in the
world of distributed computing.

The final advantage of Java is that it costs nothing. Sun appear content to eam
money from the language by providing support, training, more advanced tools ete..
while making the basic language, compiler and virtual machine free. This has

helped to make Java a rapidly accepted and used language.
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Java Swings

The Swing package is part of the Java™ Foundation Classes (JFC) in the Java
platform. The JFC encompasses a group of features to help people build GUIs; Swing
provides all the components from buttons to split panes and tables.

The Swing package was first available as an add-on to JOK 1.1. Prior to the
introduction of the Swing package, the Abstract Window Toolkit (AWT) components
provided all the Ul components in the JDK 1.0 and 1.1 platforms. Although the Java 2
Platform still supports the AWT components, we strongly encourage you to use Swing
components instead. You can identify Swing components because their names start with .
The AWT button class, for example, is named Button, whereas the Swing button class is
named JButton. In addition, the AWT components are in the java.awt package, whereas
the Swing components are in the javax.swing package.

As a rule, programs should not use "heavyweight” AWT components alongside
Swing components. Heavyweight components include all the ready-to-use AWT
components, such as Menu and ScrollPane, and all components that inherit from the AWT
Canvas and panel classes. When Swing components (and all other "lightweight”
components) overlap with heavyweight components, the heavyweight component 1s always
painted on top.

VisualAge for Java

VisualAge for Java is an integrated visual environment that supports the complete
cycle of Java program development. VisualAge for Java gives you everything you need 1o
perform the development tasks described below.

Rapid application development
You can use VisualAge for Java’s visual programming features to quickly develop Java

applets and applications. In the Visual Composition Editor, you point and click to:

e Design the user interface for your program
e Specify the behavior of the user interface elements

e Define the relationship between the user interface and the rest of your program
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VisualAge for Java generates the Java code to implement what you design in the Visual
Composition Editor. In many cases you can design and run complete programs without
writing any Java code.

VisualAge for Java also gives you SmartGuides (wizards) to lead you quickly through
many tasks such as creating new applets, packages, or classes.

Incremental compilation

The VisualAge for Java Integrated Development Environment (IDE) automaticalty

compiles Java source code into Java byte code. When source code is imported into the
workspace (from .Java files) or added from the repository. it is compiled and analyzed with
respect to the existing contents of the workspace.

When vou change, delete, move, copy, or rename program elements. the affected code
is automatically recompiled to flag any problems.

If you introduce an error, the IDE warns you and gives you the option of fixing the
problem immediately or of adding the problem to the All Problems page and fixing it later.

Repository-based development

VisualAge for Java has a sophisticated code management system that makes it easy for
you to maintain multiple editions of programs. When you want to treeze the state of your
code at any point, you can version an edition. This marks the particular edition as rcad-only
and enables you to give it a name. This gives you a way to preserve snapshots of significant
checkpoints in a development cycle.

Create industrial-strength Java programs

With VisualAge for Java you can develop very robust code. Specifically. you can:

¢ Build, modify, and use JavaBeans

¢ Browse your code at the level of project, package, class, or method

e Use the integrated visual debugger to examine and update code while it is running

e Write applications that comply with Sun Microsystems Enterprise JavaBeans (EJB}

specifications
» Use the distrnibuted debugger to debug JFava applications that are developed outside

the IDE
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XML

XML (eXtensible Markup Language) is a “meta-language”, that is, a language used
to describe another language. XML can be used to describe any form of data in a database.
The advantage of a meta-language is that it can be used to define more than one
implemented language. The definition of extensible is a system that can be modified by
changing or adding features. In the case of XML, the extensibility comes from being able
to define the tag set and grammar of a document. HTML, on the other hand, has a definite
list of tags to be used that cannot be modified. Since XML doesn’t define tag set or
grammar, you can define the content of own data as long as you conform to XMJL."s
required general form. DTDs and Schemas help define the legal building blocks of an XML
document.

XML is a World Wide Web Consortium standard that lets you create your own tags.
XML simplifies business-to business transactions on the web. XML's strongest point is 1ls
ability to do data interchange. Because different organizations (or even different parts of
the same organization) rarely standardize on a single set of tools, it takes a signiticant
amount of work for two groups to communicate. XML makes it easy to send structured
data across the web so that nothing gets lost in translation. XML changes the way data
moves across networks. XML encapsulates data inside custom tags that carry semantic
information about the data.

Data can be organized by using a DTD or a Schema. By using either of these you
can define the elements in an XML document and whether they are empty or include text.
You can define attributes and default attribute vatues for these elements. You can choose
what child elements you want, how many. and define the sequence in which they are to
appear. The organization of the data 1s up to you.

DTD:s establish the set of constraints for an XML document and define the way
document should be constructed. Within an XML document a DTD can both include
markup constraints and refer to an external document with markup constraints. The

meaning of the tags must be defined in DTD tor the document to be validated by a parscr.
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The definition of a Java bean is not oriented with software components alone rather
it includes the development tool aspect. Java beans are explicitly defined to the “tool
aware” in the sense that much of Java beans interface is designed with a modern softwarc

developer in mind, manipulating the bean via visual interactions.

XML Parser

For parsing XML and accessing the results, there are two established APIs. First,
the SAX (Simple API for XML) inter handlers containing methods that are called as the
various parts of an XML document are parsed. Second, the DOM (Document Object
Model) interfaces define a logical tree representing the XML document after parsing.
Applications that do not require complex manipulations of the XML structure will find the
SAX interfaces very useful. For structural manipulations involving possibly all or most
XML tokens, the DOM tree interfaces are useful.

The Document Object Model (DOM) is a set of language-independent interfaces for
programmatic access to the logical XML document. We will use the latest Java DOM
Interfaces. Interface that encapsulates the structural connections between the XML
constructs is called the Node. The Node contains that express structural connections such
as Node#tgetChildNodes(), Node#getNextSibling(), Node#getParentNode(),

The DOM Interfaces also contain separate interfaces for XML’s high-level
constructs such as Eement. Each of these interfaces extends nede. For example, there are

interfaces for Element, Attribute, Comment, Text, and so on.

MANNER OF DEMONSTRATION

The programmers first do the demonstration of the product in his/her system and
later the senior programmer integrates all the sub modules and demonstrates to the tcam

manager as a complete package in the multimedia projector.



Component Assembly Framework for e-Business Tata Consultancy Services

8.5 FEASIBILITY ANALYSIS
The feasibility study is very rough analysis of the viability of a project. Itis however a
highly desirable checkpoint that should be completed before committing to more resources.
A feasibility study is conducted to obtain an overview of the problem and to roughly assess
whether feasible solutions exist prior to committing substantial resources to a project.
The primary objective of a feasibility study is to assess three types of feasibility.

e Operational Feasibility
¢ Technical Feasibility

s Economical Feasibility

3.5.1 Operational feasibility

Operational feasibility study is a must. because it ensures that the project
implements in the organization works. This feasibility should be high.
The operation feasibility of this project is very high as it automates the code

generation and provides good interface, which is easy and friendly for the user to use it.
3.5.2 Technical feasibility

Technical feasibility analysis makes a comparison of the level of technology
available and the same is required for the development of the product. The level of
technology accounts for factors such as the programming fanguage, the machine
environment, the programming practices and the software tools. IT includes the study of
function, performance and constraints that may affect the ability to achieve an acceptable
system. The following considerations are evaluated with technical feasibility.

Resource availability such as Pentium 1II processor with 128 MB RAM, software
and tools required for the project are available at the organization. Hence it is technical

feasible
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3.5.3 Economical feasibility

This is the most important aspect that has to be critically evaluated. This includes
the feasibility study of cost-benefit analysis. This is an assessment of the economic
justification for a computer based system project. The hardware and most of the software
are already there in the company. The rest of the software packages needed are freely
downloadable. Hence the threat of financial non-feasibility does not exist. It is determined
that benefits out beat the cost of implementation and thus the system is considered to be

economically feasible.
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4. SOFTWARE REQUIREMENT SPECIFICATION

M

4.1 SYSTEM STUDY

4.1.1 Existing System

In the recent past the E-Business group of TCS have found out that the most vital
part of their work (i.e.) passing of Java class files as input to the XML file 1s taking up lots
of time. Further more they have experienced lots of errors while incorporating the Java
class file in Xml. So, to avoid wastage of time and error in code a new system has been

proposed.
4.1.2 Proposed System

The proposed system is to build a GUI based tool to generate the XML file. This
tool would contain two main modules wiz. XML editor and Java class Editor. The XML
editor is the one where the user could use to generate a XML file. The system would
provide an easy interface to manipulate the XML file building blocks such as the attributes,
text, comment etc, just by clicking on the appropriate menu or tool bar.

The proposed system will be able to open an existing XML file, parse the same and
display it in a Jtree. This file could be modified and saved. The system also allows creating
anew XML file and saving the same.

The display is to be made in a simple format so that the user could be able o
understand how the XML file is built and can visualize its usage. The user might be adding
the same kind of elements to XML file. So, to enable the user to get this work done the
system would provide a method by which a child XML file could be added to the parent
XML file. So, this serves the purpose of adding a template, which could save lots of time
and also reduce errors considerably.

The system will have also a JAVA CLASS EDITOR. This is another important

addition to the XML editor. This Java class Editor witl be able to load a jar file torm the
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4.3 PROCESS FLOW DIAGRAMS
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Fig. 4. 2 Process Flow Diagram for Java Class Browser

GENERAL CONSTRAINTS

e The product has to be flexible, so that other project team, which implements TCS

Framework, can also use.

¢ [t product should be platform independent.

e Coding standards has to be followed through out the framework development.

LIST OF INPUTS

e The Input to the XML Editor is a valid XML file with or without DT in 11,
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e The input to the Java Class Browser is the list of class files fetched from the class

path.

¢ The input to the café is both the output of XML Editor and Java class Editor

1.6 FUNCTIONAL REQUIREMENTS

The functions of the entire framework depend on the functions of XML Editor and

Class Browser.

XML Editor:
e It should open a valid XML file.

o The nodes of the XML file has to be displayed in the tree format.

e The building blocks of the XML file such as attribute name attribute value. child

elements, text and comment has to be displayed in a table.

e Standard menu options has to be provided such as new, open, save, cut, copy. paste.

etc.

¢ Apart form the standard menu, options has to be provided for viewing the complete
source file, move up and move down of the child nodes, clearing the comment and

text nodes etc.
= A template has to be provided for making the user input easier.
¢ Validation has to be done to check whether it matches with the DTD.
» Separate icons have to be added for the nodes in the tree.

e In case of any modifications in the tree structure such as adding a node or deleting a

node has to be reflected in the XML file.

e Secarching of a tree node is done based on the building blocks of XML file. If the
search node is found then the tree has to be expanded and the respective node has to

be highlighted.
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e Searching of a text in the view source is also done and the respective text1s

highlighted.
o Adding of a new XML file in the current file, as a child element has to be provided.
e Separate pop up menu is provided for the view source 1o cut copy and paste the texi.
« Option for creating a new XML file has to be provided.
» Help menu for the new user has to be provided just like other software products.

e Validation for a XML file has to be done to check whether the XML file follows the
exact DTD specified in case if DTD is included in the XML file.

Java Class Editor

o The class Editor has to fetch the files from the class path.

e The directory structure has to be displayed in the tree format.

e The zip or jar file has to be zipped and the contents are displayed.

e Locations of the selected class file have to be displayed in the screen.

o Add and remove options are provided to add a classpath and remove a classpath

e The class files has to be reflected using reflect package and the methods name has to

be displayed in the tree format below the respective class file.

e Various icons are added to differentiate the different access modifiers of a class file.

Café

e In café both the XML Editor and Java Class Editor has to be integrated.

e An option has to be provided for mapping the required Java file with the exact XML

nodes.

e On saving the mapped document an XML file has to be generated.

PERFORMANCE REQUIREMENTS

The system would maintain a consistent output frequency. The system response

time would be as per normal standards taking into consideration the Network speed. To
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increase the processing time, review of code is done to reduce the number of loops in the
application and to maintain Java coding standards. The product needs some fine tune works

to be carried out before it is being delivered.

EXCEPTION HANDLING

Exception Handling is a powerful and general-purpose system for error handling and
recovery. The errors occur during the loading and processing of a file. We handle all the
exception by using a general error page in all the files, which holds the reference to the
uncaught exception that caused the error page to invoke. To handle the errors and
exceptions in the code the following statements are used.

e Try statement

o Catch statement

e Throw statement

Some of the exceptions, which are handles, are as follows: -
e Input/Output Exception.

¢ Classnot found Exception

* NullPointer Exception

* ArraylndexOutofBound Exception

PROGRAMMING STANDARDS

o The entire program should be properly indented.

e Descriptive names of all variables, function names, constants and other identificrs are

used.
o To improve code reusability functions are used often.

e Comment statements are added before each code. which involves complex logic.
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.10 OTHER NON-FUNCTIONAL ATTRIBUTES

4.10.1 Realiability

Java Swings is a lightweight component with some high features so the usage of
this for developing the GUI provides reliability to the product. The Java swings takes the
same shapes in other platform also, so the look and feel is same when working in other

platform. The reliability of the product lies upon the hardware and memory constraints Loo.
4.10.2 Testability

The application is developed in a modular way, so the testability 1s high. Internal
code reviews and functional test will be conducted on each module. The functional points
and test cases for each module is prepared and documented. Unit testing is done for each
module and an integration testing is done for the entire system. After integration testing the
functionality test is carried out for the entire system. The validation test is done on cach

field based on the requirements.

4.10.3 Maintainability

Since each phase of development is properly documented the maintainability of the
system is high.

4.10.4 Portability

The application is running on JVM. So it is portable to any platform provided the

JVM is installed in that platform too.

4.10.5 Reusability

All the programs are written as a collection of packages. So they can be re used in
similar applications without changing the code. Internally all the operations are put in a
function to avoid rework.

4.10.6 Security

The product would be accessible only to authorized users who are employees of
TCS. Since we are using Java Swings for developing the product only the byte codes are

visible to the user.
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5. SYSTEM DESIGN

M

5.1 EXTERNAL DESIGN SPECIFICATIONS

5.1.1 Methodology

The methodology used for the design id Rapid Application Development
Rapid Application Design
A software development process that allows usable systems to be built in as little
as 60-90 days, often with some compromises.
Principles behind the Definition
e In certain situations, a usable 80% solution can be produced in 20% of the time that

would have been required to produce a total solution.

o In certain situations, the business requirements for a system can be fully satisfied
even if some of its operational requirements are not satistied.

o In certain situations, the acceptability of a system can be assessed against the agreed
minimum useful set of requirements rather than all requirements.

Problems Addressed By RAD

e With conventional methods, there is a long delay before the customer gets to sec any

results.

¢ With conventional methods, development can take so long that the customer’s
business has fundamentally changed by the time the system is ready for use.
» With conventional methods, there is nothing until 100% of the process is finished.

then 100% of the software is delivered.

Bad Reasons For Using RAD
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e To prevent cost overruns (RAD needs a team already disciplined in cost

management}.

e To prevent runaway schedules (RAD needs to team already disciplined in time

management).
Good Reasons For Using RAD

e To coverage early toward a design acceptable to the customer and feasible for the

developers

» To limit a project’s exposure to the forces of change to save development time,

possibly at the expense of economy or product quality.
RAD Uses Hybrid Teams

o Team should consist of about 4 people, including both developers and full time users

of the system plus anyone else who has a stake in the requirements.

» Developer chosen for RAD teams should be multi-talented “renaissance’” people who

are analysts, designers and programmers all rolled into one.
RAD Uses Specialized Tools That Support
¢ Visual development
s Creation of fake prototypes (pure simulations)
e Creation of working prototypes
¢ Multiple languages
¢ Team scheduling
¢ Teamwork and collaboration
» Use of reusable components
o Use of standard APIs
e Version control ( because lots of versions will be generated)

e RAD uses “TIMEBOXING” secondary features are dropped as necessary 1o stay on
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RAD Tends To Work When

Major use can be made of preexisting class libraries (APIs)
Performance is not critical

Product distribution will be narrow (in-house or vertical market)
Project scope (macro-schedule) is constrained.

Reliability is not critical

System can be split into several independent modules

The project has strong micro-schedule constraints.

The required technology is more than a year old.

RAD Tends To Fail When

Application must inter operate with existing programs

Few plug in components are available

Optimal performance is required

Product distribution will be wide (horizontal or mass market)

RAD becomes QADAD (Quick And Dirty Application Development)
Technical risks are high due to use of “bleeding” edge technology
The product is mission or life critical

The system cannot be modularized (defeats parallelism).

Advantages Of RAD

Buying may save money compared to building

Development conducted at a higher level of abstraction( because RAD tools operate

at that level)
Early visibility (because of prototyping)
Greater flexibility (because developers can redesign almost at will)

. i s veren oF wrirarde enrle cencratore code reusce)
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Increased user involvement’s(because they are represented on the team at all times)
Possibly fewer defects(because CASE tools may generate much of the code)

Possibly reduced cost(because time is money, also because of reuse)

Disadvantage Of RAD

Buying may not save money compared to building

Cost of integrated toolkit and hardware to run it

Harder to gauge progress( because there are not classic milestones)
Loss of scientific precision( because no formal methods are used}

May accidentally empower a return to the uncontrolled practices of the early days of

software development
More defects (because of the “code-like-hell” syndrome}
Prototype may not scale up, a B-I-G problem

Requirements may not coverage {because the interests of customers and developers

may diverge from one iteration to the next)
Unwanted features(through reuse of existing components

Successful efforts difficult to repeat (no two projects evolve the same way).
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5.1.2 Data flow diagram

Café:

User

Java

Class

Rrowse
Attributes : Class ftiles

Comment
Elements Method name
Text
Class Path
XML File

Fig. 5. 1 Data Fiow Diagram for café
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XML Editor:
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Fig. 5. 2 Data Flow Diagram for XML Editor level 0
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Level 1:

Operations on
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Text Value
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Name nodes
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Move Down
Child
Add Delete Ekment node
Attribute Ar[nb‘ute elerents node from table
node to table mode from from bl Child
and tree table and tree Delete Child !
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fiom table from table
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Fig. 5. 3 Data Flow Diagram for XML Editor level 1
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Level 1:
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Fig. 5. 4 Duta Flow Diagram for XML Editor level 1
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Java Class Browser:

Tata Consultancy Services

Java Class
Browser

Display
Relative
Class Path

\

Display th
relative pal
in table

Jar or Zip File Jar or Zip File Class file
Display the
class file Display all
structure in the methods
Display the tree in class file
class file
structure in
tree

Fig. 5. 6 Data Flow Diagram for Java Class Browser level O
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ARCHITECTURAL SPECIFICATION

Café from e-Business group of Tata Consultancy Services, Chennai, India. is &

development framework for Java applications based on the Model-View-Controller (MVC)
design paradigm.

MVC Architecture

In Model-View-Controller (MVC) architecture, the data are represented
by the Model, and the View by the visual component. The Controller is the communication
between the Model and View objects. The idea of this MVC pattern is to keep the data in a
model class, display the data in a view class and vary the data and view using a controller
class.

An enterprise application or a simple web application that can contain a mixture of
data access code, business logic code and presentation layer code. Maintaining such
applications can be difficult as the interdependencies between the various components
cause strong serious ripple effects whenever there is a change made to the code. In other
words this is a situation of high coupling of components. The high coupling not only
creates difficulty in reusing the existing code but sometimes 1t can make reusability of the
code almost impossible costing huge maintenance and re-implementation efforts.

The Model-View-Controller design pattern solves these problems by decoupling data
access, business logic, and data presentation and user interaction.

MVC provides a host of design benefits. It separates design concerns (data
persistence and behavior, presentation and control), decreasing code duplication.
centralizing contro] and making the application more easily modifiable. MVC also helps
developers with different skill sets to focus on their core skills and collaborate through
clearly defined interfaces. Often MVC functionality is captured in a framework that is

reused by different applications.
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Level 1:

Creating,
saving
new XML File

File Nane
Save the New
New
_ Text XML Fle
XML Fie Save the
— : Aftributes Existing

Fig. 5. 5 Data Flow Diagram for XML Editor level ]



Component Assembly Framework for e-Business Tata Consultancy Services

.3 DETAILED DESIGN SPECIFICATIONS

5.3.1 Detailed description

Café

The Café is the Component Assembly Framework for E-Business that has to be
developed for the employers in TCS working in E-Business projects. Currently, the Java
class files which does most of the operations is incorporated in-between the XML nodes
and the XML file is generated, which does the operations. This product 1s developed to
automate the XML code generation and also to provide a good user interface for selecting
the class file and to include it in the XML. file. The café has two modules, which does all
the proposed functionality’s, they are as follows.

¢ XML Editor
e Java Class Browser
XML Editor

The XML Editor acts as an individual application as well as a part of caté. The
XML editor would be a tool that would allow a user to create, edit, modify and save an
XML file. The XML Editor consists of the following modules: -

Parsing XML: -

In the user interface the user has to choose a XML file and open it. Using DOM parser the
XML file will be parsed and the file is checked for a valid file or not, in case if not a valid
file error message is displayed.

Display XML Nodes: -

From the parsed XML file the node type has to be determined and the building
biocks of XML such as attributes, elements, text, comment €tC are displayed in the tree
structure using Jtree component. The name, value of each node based on the type 18
categorized and displayed either in table or textbox using respective components.
Operations on Building Blocks of XML: -

Buttons are provided to add & delete the attributes, child elements. The Move Up

and Move Down of nodes is performed on clicking the respective button. In case if the user
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selects to add an attribute or child element a separate row is added at the end of the table
and the user can type the needs for it to get reflected in the Jtrec. Similarly for Move Up or
Move Down the selected row in the table moves correspondingly according to the selection
made. For all the operations performed in the right hand side, it has to be reflected in the
Jiree.

View source: -

The source code for the XML file is displayed in the JeditorPane. Only when the
user selects the root node from Jtree he/she is displayed with entire source is displayed
otherwise the source corresponding to the particular node alone is di splayed. Other
operations such as cut, copy and paste are also performed on selecting the text.

Creating and Saving New XML file:

A new XML file can be created by adding the required nodes and it can be saved as
XML. Before saving, the validation for the file is checked. New Save dialog is displayed if
the user selects saveAs menu option or if he/she saves the file for first ime.

Operations on Menu:

Various links to operations such as cut, copy, and paste of Jtree nodes, vahdation of
DTD, help menu for new users and insertion of attributes, elements, text, comment nodes
are provided in the menu.

Search of nodes in Jtree and view source: -

The user can select what type of XML node has to be searched and respective
parent node will be expanded and searched node will be highlighted. In case of search in
view source the text that has to be searched is entered and it highlights the searched text.

Java Class Browser

Java Class Browser lists down the collection of class files fetching from the
classpath which is set by the user for their respective project. This application consists of
following modules they are: -

Loading System Class Path
The class path is got from the system. The Class path contains a directory path. a

Sin or iar file. a class file and other resources that are irrelevant to the application. If the
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class path returns a directory structure the sub directory has to be navigated to get the class
file. In case of zip or jar files the file has to be zipped to get the class file and all other path.
which does not have class files are not displayed. The valid contents are displayed in the
Jtree.
Adding New Jar file
A New jar file can also be added in the classpath in case if the classpath is not in the
system. All the operations similar to the previous modules are performed to load it in the
Jtree.
Reflecting on Class File

Using reflect package the methods with the arguments along with the access
modifiers are got and add these contents to the Jtree. For each access modifiers various
icons are loaded to differentiate it from the others.
Display relative class path

When a user clicks on the Tree Node get the relative path and display it in the Text

Field. The last five-selected path is displayed in the table just to know the visited paths.

5.3.2 Pseudocode for each routine
XML Editor
Parsing XML: -
|. Pass the XML file name along with its path to the DOM object.

2. Create a object of class Document

3. Use these to parse the XML file.

4. Identify the various types of nodes and the values associated with it.
5. Call the routine for display of XML tree node
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Display XML Nodes: -

1. Start

2. With the given type of the node, get the values associated with them.
3. Add this node to the Tree

4. Display the node type in it.

5. Display the values in the nodes in the appropriate place.

6. Render the icons with the associated type.

Operations on Building Blocks of XML: -

l.

b

e = W

Start

To add child nodes, Attributes and its values the add routine is called.

Place the cursor and add a new row and focus it for user to type in the entry.

This adds the new value that is being typed by user.

The tree node is also added by one of its built in menthols

The move up and move down of nodes is performed if the respective button is clicked.
Delete is activated by the mouse key pressed in the delete icon

This deletes the row from the display and also the associated row.

View source: -

2

Start

View source is triggered by mouse click even on the view source tab.

Current node being clicked is read and the entire contents are displayed on the view
source

When the root is visited the entire document is shown on the source as it visits all the
nodes beneath the root element

Cut, Copy, Paste of Text is allowed and is done using the text area cut, COpy, and paste
routine in Java.

Search triggers a algorithm where it searches for user requested text
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Creating and Saving New XML file: -

l.

[

I o

Start

Create new XML removes all the children in the root if they exists any
Saving the XML is done by visiting the root node

Calling the view source routine

Convert the stringBuffer to a String

Open the file in Save

Ask for a new file in case of save as

Write this string into the file using the output stream

Save the file

10. Close the file.

Operations on Menu:

1.

oA W

Start

Validating a DTD is done by setting the validation true in the SAX parser object

Cut routine stores the values using deep clone method and removes that node

Copy call the deep clone method and keep alive the current node

When paste option is selected the copied node or cut node get pasted as a child node to
the current selected node.

The insert in an object will aliow the user to add in between the nodes, the user can
insert comment, text, child elements etc.

Help menu provides the guidelines for the new users.

Search of nodes in Jtree and view source: -

1.

!\)

oW

n

Start
Node search can be done on the user-selected node.
The search criteria are mentioned by selecting the appropriate checkbox.

The search algorithm is called and the criteria are passed on to the algorithm.

Thm vmerilte are ctvradd 11 a3 himbed lict
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6. The linked list contains the tree path of the node found matching to the requirements
7. The linked list is traversed and the tree is expanded and nodes are highlighted and
shown.

8. For view source similar linked list is created and results are traversed.

Java Class Browser
Loading system class path: -
1. Start

2

Use Java system.getProperty and get the system class path
Use string tokenizer and separate the path and jar files.

Put both in different array lists.

PR NN

Read the First array list and get the jar files, class files and separated them with
accordance with their paths.
6. Pass these values to the Adding New jar file Module.

7. Get the name and pass them to the module of adding a Jtree.

Adding New Jar File

{. Start

Display a dialog box to open a file

Get the file name and send it to function which opens a jar file.
Open the jar file using the ZIP class methods in Java

If a file ends with a “.class” consider it to a valid class file
Add these above mentioned names to a array list

Add the names with their path

N I

Send this array list to build tree routine
Build tree routine
8.1: Start
8.2 - Read the values from the array hst.

8.3 - Add it to the Jiree node with accordance with their path
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8.4 : Call reflecting class file.
8.5 - Call the overridden method defualttreecellrender.
Defualttreecellrender routine
8.5.1 :Start
852 - Override the DefualtTreeCellRenderer by using super
85.3 - Use the setlcon method to set appropriate icons for class, methods,

package, public, static, private, protected.

Reflecting the Class Files

1.

S

koW

Start
Use the reflect package to get the access modifiers, methods and arguments
Add these information as the child node of the respective class tree node

Return its parent node to the build tree operation.

Display relative class path in the Text Field

L.

o

oW

Start
Get the node where the mouse has clicked
Get the nodes path

Convert it to a path by replacing all “/” by *.” and add this to the text field of the XML
Editor.
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6. CODING AND TESTING

Coding converts the design model into executable domain. Java swings is the ideal
choice for implementation since it provides the GUI for the design model with the power of

JAVA. This makes this project module easy to extend or improved for future purpose.

CODING STANDARDS

Begin each file with a comment including the file name and/or related identifying
information.

The template of a file header as follows:

/****$$****$*$$*$*#*$**$$***$*$*$$$$#$$$$$$$*ﬂ#ﬁ:wwm

*CREATED BY:

=

*NAME DATE PURPOSE:
*Project:

*QOperating Environment:
*Description:

*Provide the overview of the approach and the underlying concepts.
*IMPORT PACKAGES

................

>'c:-'<5<>’<>'<#c:i:‘lt:lcbk:lck:k:fq:k:ic*bk:{c:{c***:Ec:f::{::k:{:>:c:-:<>}::5::~::$:§::§:>::>:<:i::§:ﬁ::5::{:::\-:5::{::}::{::5::}::5::E::E:Il

¢ Descriptive names of all variables, function names, constants and other identifiers are

used.

e Single letter identifiers are only for the counter in loops.
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Variable names are started with lower case.

Multi-word identifiers are internally capitalized

Brackets begin and end on a new line and are exist even for one-line statements
Import statements must be fully qualified for clarity.

In-line comments are used to explain complicated sections of code, such as loops.
Two blank spaces are used to separate logical sections of code within a method.

All the classes begin with a capital letter and all packages are started with lower case.
Methods begin with a lower case letter.

Class data members and member functions are prefixed with m opening and closing
braces are aligned to match conditional keyword (e.g., if, else, do, while, for) and

enclosed statements are indented one more level.

TESTING

Testing of software extends throughout the coding phase and it represents the

ultimate review of specification, design and coding. A series of test cases are created with

an intention of testing the software. Based on the way the software reacts to these tests, we

can decide whether the product that has been built is robust or not.

6.2.1 Unit Testing

Each of the modules developed was tested independently. The following were

considered during the unit test:

The module interface is tested to ensure that information properly flows in and out of

the unit under test.

The local data structure is examined to ensure that data stored temporarily maintains

integrity throughout the unit’s lifetime.

Boundary conditions are tested.
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e All independent paths through the control structure are exercised to ensure that all

statements in the module have been executed at least once.

e All error-handling paths are tested.

6.2.2 Validation Testing

It is said that validation is successful when the software functions in a manner that
can be reasonably expected by the customer. This type of testing is very important, becausc
it is the only way to check whether the requirements given by the user have been
completely fulfilled. However, it does not depend on the user inputs to perform the
validation testing. Validation testing is done for all user interfaces modules. All the

validation codes are tested before they are incorporated with the modules or subsystem.
6.2.3 Integration Testing

Once the modules are tested individually under the unit testing strategy, it is
necessary to put all these modules together-interfacing. It is here that the data can be lost
across the interface, one module can have an inadvertent, adverse effect on another.
Integration testing is a systematic technique for constructing the program structure while at
the same time conducting tests to uncover errors associated with interfacing. The objective
is to take unit-testing modules and build a program structure that has been dictated by
design.

Top-Down Integration
This is an incremental approach to the construction of the program structure modules are
integrated by moving downward through the hierarchy, beginning with the main control
module. Modules subordinate to the main control module are incorporated into the
structure in either a depth-first manner or breath-first manner.

The system developed has been put to this method of testing as well. In the
system the modules are incorporated into the structure using the depth-first search manner.
This integrates all the modules on a major control path of the structure. This verifies the

major control or decision points early in the test process.
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7. PROJECT LEGACY

PROJECT DESCRIPTION

The project is done for the E-Business project team, which is a part of Tata Consultancy

Services, Chennai-119. The project is to build a GUI for the proposed framework and to

develop a tool, which is used to include the class files in the XML node. The ool has to

oenerate the XML code by itself and save as XML file. The project covers the development

of three tools:

Café
XML Editor

Java Class Browser

INITIAL EXPECTATIONS
Café:

Developing a tool that has to be completed within the hmited time.
The look and feel of the product has to be really good.

The low-level design of the module was expected to be submitted before starting the

coding.

Integration of XML Editor and Java Class Browscr.

XML Editor:

Developing it as an individual product as well as a part of the café.

Manage the design part of the whole application.

The usage of Java Swings to the full extent and to explore all the components.

Completing within the given time.
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Java Class Browser:
Developing it as an individual product as well as a part of the cafe.
The look and feel of the product has to be really good.

Providing additional features by comparative study.

CURRENT STATUS OF THE PROJECT

The café is yet to get released which is in the integration part and yet to complete the

testing phase.

The XML Editor has been completed and its being used only by few teams members

in order to see the performance of the product.

The Java Class Browser has also been completed and released for limited people
only.

REMAINING AREAS OF CONCERN

Based on the feedback from the users, additional features have to be included.
The integration part of the two applications may lead to problems.

To make the product look still better by adding gifs and images.

TECHNICAL LESSONS LEARNED

Working with Java Swings, Java, XML, etc.

Coding according to the Java Standards.

Study on providing security to the FTP client and server.
Exception Handling.

Developing a product to suit the requirement.

Designing the application.
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MANAGERIAL LESSONS LEARNED
e The flow of the software company.
e Conducting a seminar with more interaction.
e The value of sharing knowledge with other team members.
* How to move along with higher officials?
¢ How the Project leader leads the team in an efficient way”
¢ How to extract work from the team members?

e Working under pressure competing with date of delivery of product.
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8. CONCLUSION AND FUTURE ENHANCEMENTS

H

.1 CONCLUSION

The TCS Framework tool for e-business has been built, and it’s under testing phase.
The XML Editor and Java Class Browser is completed and deployed in TCS E-Biz
division. The very intention of making this application has been successfully achieved. The
cumbersome work of creating a XML file and adding Java classes as input has been made
easy for programmers. The errors that earlier occurred while writing an XML file has been

brought down to the least.

The GUI has been devised in such a way that it 1s easy for programmers with less
knowledge of XML can work at ease. By using this application the time required for

building a XML file is at the minirmum.

A very efficient cut, copy, paste operation has been built, as it if often required by

the user, most of the time it is the same kind of elements that is repeated in the application.

Special functions such as Validating DTD has been found to be of much usc to the
programmers as they don’t have to worry about validating the XML document as to

whether it conforms to the requirements.

On the whole it can be said that this application has been of much use to the
programmers and that the basic object of maximizing efficiency, minimizing errors and

ease of use has been achieved.
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3.2 FUTURE ENHANCEMENTS

The system has been developed flexible enough to support future enhancement. It
has been designed such that it accepts the modifications without affecting the presentty
developed systems functionally to a maximum extent.

This application can be further enhanced in the context of: -
o By giving an option of adding a child XML file so that, the user can create a template
like XML and can simply keep adding the template and filling in the required details,

this template addition can add more ease in work for the programmers.

e A separate input form for the above mentioned child XML file can be provided as
they could be of any type and the info provided in this form can be very usetul in the

context relevant data can be filled in directly instead of using the standard interface.

e The Java class browser, is merely a display tool and can send text to the XML Ed:tor
as input. Since in E-BIZ division most of the work is done in Java, so the Java files
used can be compiled and the output of those can be seen in the application 1tsclf.
This would eradicate and doubts in the minds of the programmers when they arc

about to give the Java class files as input to the XML editor.
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APPENDIX A-TEST CASES

/

Test Cases are used for checking the functionality and defect identification. The various

Test Cases used in modules are:

Test Case for XML Editor
Module Name: Parsing XML

S. No Functional Point | Passedj
l. On click of the File Menu, a popup menu has to appear with | ¥
appropriate submenu. ‘ i
2. The open dialog has to appear when the respective menu is selected. | v |
3 | The Xml File is selected and parsed to DOM Parser. e
4. If the file is not valid then error message is displayed. _# 2
5. On opening the application the entire table values, test values has to “ v —1
be null, i.e. nothing has to be displayed. ‘ l
6. Only “RootElement” text should appear in Jtree before opening XML ‘ v ‘

file. \

Module Name: Display XML nodes

]78. No Functional Point |‘ Passed \
I. The XML nodes are displayed in the tree structure. L_ _|7 j
2. The building blocks of XML such as attributes, element, text, " .
comment has to be displayed in the table or text box. | ‘
3. The current node being clicked by the user has to be displayed in the | |
text box. | |
4. Based on the click event in tree the attribute, child element, text and % |:7_j
comment have to get changed in the table, if it exists in that node. | |
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Module Name: Operations on Building Blocks of XML

Tata Consultancy Services

i S.No Functional Point PassedW
1. On click of the attribute table “+ button new row has to be added at v ‘
the end of existing row. ‘
2. On click of apply button the typed information in the last row of table v 4
has to be added to the tree. |
3. On click of the ‘- button the selected row has to be removed from the v _‘
table as well as from the tree. ;
4. Before clicking ‘+” button the apply button has to be disabled ~
5. After clicking ‘+ button, it has to be disabled and apply button has to Foo
|
be enabled
6. On click of move up arrow or move down in the child elements the 7 i
selected node is moved up and moved down respectively, reflecting |

the changes both in table and tree.
7. On changing the selected element name and "ok’ button is clicked v i
then the name is changed in both textbox and tree node. i
8. The clear button for text and comment has to clear the contents of the v |
application.
9. On change of value in text and comment and if ok is clicked then the v ﬂ
value is changed in tree node as well as text box ‘
10 | On click of cancel button the application has to get exit. v ]
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Module Name: View Source

FS. No Functional Point Passed |
1. The entire source code has to be displayed while the root node 1s ‘ i~ ﬂ}
selected. ‘
2. On selection of any node in tree corresponding code alone has to be ‘ v
displayed. | |
3. On right click of view source popup menu with respective sub menu " ¥
options has to appear | |

4. The cut, copy and paste have to perform their respective action on o
selection of any text. i
5. The popup menu should not get displayed when no text is sclected. Moo

Module Name: Creating and Saving New XML file

F. No Functional Point | Passeﬁ_
r 1. When ‘new’ menu is clicked from ‘file’ menu then the exisuing tree i v
has to be cleared. ‘ ‘

2. The values in the table and text box has to cleared when ‘new’ is 1| ¥ “
selected ‘ ‘

3. Save dialog has to appear only when the user saves the XML for the 1 v 1
first time. | |

4. SaveAs dialog has to appear whenever the user clicks the saveAs } " )
menu. | |

5. The view source contents has to get cleared when new option is ‘ v ﬁ\

|

clicked. | |
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Module Name: Search of nodes in Jtree and view source
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S. No Functional Point | Passed }
l. On click of the search menu from Edit a new dialog has to be opened ™ |
2. If the textbox in the search dialog box is null then the next button has ~ ‘

to be disabled. ‘
3. Until anyone of the checkbox is checked the next button should not be o
enabled. |
4, If the node that are to be searched is found then it is highlighted in the g
tree.
5. The tree has to be expanded until it finds all the nodes that havetobe &
search is completed. | |
6. On click of new search the value in textbox has to be cleared. v
7. On click of view source search, separate dialog box has to be opened. v 7‘
8. If searched item is found in view source, it has to highlight and G
traversed until all the text in view source is visited. ‘
Test Case for Java Class Browser
Module Name: Loading System Class Path
S. No Functional Point | Passed :
l. The class path has to be displayed in the tree structure if it is found to | v :
be valid |
2. The class file should not display the common directory name: instead ™ i
only the class name is displayed. i
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Module Name: operations in menu
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S. No Functional Point Pas-sa“}

\> 1. On click of ‘exit’ from ‘file’ menu the application has to get closed. 7 |

2. On click of ‘cut’ from ‘edit’ menu the current selected tree node has | & |

to be cut. |

3. On click of ‘paste’ from ‘edit” menu the nodes has to get pasted as a N

child to the current selected tree node. |

4. On click of ‘copy’ from the ‘edit’ menu the nodes has to be copied. | v 7

5. On click of “Attributes’ from the ‘insert menu the cursor has to get I v

pointed to the last new empty node. | |

6. When ‘DTD’ is clicked which is in the validation menu then v

appropriate message has to be displayed based on the valid check. ‘ |

1. When ‘toolbar’ in view menu is clicked the toolbar is hidden and on ‘ 3 ‘

another click the toolbar is made visible. ‘ 7l

8. The help menu opens the separate dialog box with information on the ‘ 2 ‘
product. |
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Module Name: Adding New Jar file

| S.No Functional Point Passed | .
l. On click of the ‘+  Button the open dialog box has to be opened. v
2. Only the jar file, class file can be included, other than this error v ‘
message has to be displayed. 4
3. The relative path of the selected file is displayed in the table. I
4. The move up and move down button has to move the relative path one v
step above and vise versa. | |
Module Name: Reflecting the Class File

| S.No Functional Point i Passed |
1. The method name is added along the Jtree below the respective class v |
file. |
2. The access specifiers have to be included before the method name. Mo
3. Different icons have to be included for different access specifiers. 3 ‘
x o

Module Name: Displaying relative class path
S.No Functional Point Passed |
L. On click of *-* button the relative path from the table is removed. ‘ ~ \I
|
2. The selected class file relative path is added appended in the table. ¥ 5
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APPENDIX B-SCREEN SHOTS
ﬁ

Screen Description:
The XML Editor during the development phase under visualAge for Java1s shown.

The lines indicate the various functions written on each component.

EARE . 1 e Dcolors
: 1@~ [ sparts ]
A ;f = ‘- ™ ro0n i
wam |
|
Vo
%
A
, S
|
! :
; e J
P ;
.‘/J 1 A
&P ¢ vl
: . ;
L
A Y |
I T TP B SR S ) E AL Lo
q an Billoel delenPadnnindi, 112k Pk e Ao PP ultoitemd: T IPGmmbRnn? b RNESA drtienPsiommed Ritlan AckinaPadnmoer] | r'_l
i1e LT ST . . . . »

Screen Shots. B. 1

Working Environment of VisualAge for Java
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Screen Description:

This screen appears when the application is opened. This is the opening screen of

the XML editor. The Java class browser is an internal frame not shown.

s RootElament | XML Contenis | view Sourcs ]
Selacted Biement: ’ '
Attrivutes: g
] Name . | value | Comment:
H -
|
&
Chitd Elerment ;<.
: ) ~Name . . i Teut: .
| 43
| -
| ER
L s

Ok | ) Car;'ceI;l.

Screen Shots. B. 2
Opening Page for XML Editor
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Screen Description:

When the user need to open a XML file, this would open an OPEN dialoguc

box where the user can browse the system and open a XML file.

: ¥ML Contents ]\ﬂew Source]
Saa.r:g._ﬂqgm : Selected Element:
Bt i | Atribues:
i oName . vawe ] Comment ;
|
=]
g =
Rl Li_l
Child Element
Name § T
EG!
o) -
b A
o o o
Ok . Cancel

Screen Shots. B. 3

Open Sub-menu is selected
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Screen Description:

After the user selects the XML file as shown in the shot, this document (XML) file

is parsed by DOM for the next stage of displaying it in the Juree.

2} My Computer £) Document Scrap _option id_i_Log.

22 Network Neighbashood ;
Microsoft Outlook _.j’s.. Internet Expiorer

% 3haol Mail 3 Shortout to eclipse.exe N
%) My Brefcase Iy Shorteut 1a Services Comment:

4 | 2| N
File name: Garment.xml =
Filas of type: 2l Files -] -l Cancel [

Child Eilement:

' Name 1 1

| A ="

| -

1 .

-
Ly Lr‘ &
o4 Cancel

Screen Shots. B. 4

Open dialog for opening a file
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Screen Description:
The XML was found valid and then it was parsed and now it is shown in a perfect
hierarchy of a Jtree. Also the other information such as the comment, Child elements are

displayed in the appropriate box.

BeR <ML Editor
File Edit insent ‘View Validste Help

2lw|x|n[alv]
- XML Contents ]View Saurce |
Selected E!eme_m: MG
Adtribuies:
U Name | vae | Comment:
% . . -~ | Garment Manufacrurers' Dartabase
o 9 4 b
Child Elamant :
, Narne o Text:
Faclty [/
Faility ' __|
Faclity
) . v . .
OK Cancel

Screen Shots. B. 5
The parsed XML File displayed uas Tree node
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Screen Description:
We could view the contents of the XML file by expanding the tree and the values
associated with it are shown in the appropriate places. So here we can see the actual XML

building blocks at work.

@JXML Editor _

Slalaimlole] 0
i MG *ML Contents :l view Source |
& #comment ] ’
R ity Selectad Eement:. i aility
& Location S
+ 1 Sales Aftributes:
P H I . v i
L e #‘;Cﬁlrgmovees § - Mame i Cnmment
- " .
¢ Location bocation - | Garment Manufacrurers' Datsbase
+ % Sales
% .1 Employees oo =l :
— % Facility s - Al {»]
£ Location | - PR bt A
& Productionschedule : liJ o '_ - »
*-- .1 Ermnployees IR
- T Facillty S
& Location Child Element: -
+ % Productionschedule Namé i _
* Employees — Tent
Sales -l
Employess . o __|
T
4 _r_f_J =

Ok J “ Ca_nce; _I

Screen Shots. B. 6

For selected Node Various Building Blocks are displaved
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Screen Description:

This screen shows how easy is to add attributes to the XML file, just clicking on a

“ADD” icon a new attribute could be added easily.

& MM WML Cbﬁtéﬂfs‘,]':\'riéw Gourca |
G#Cnmmem | . 1
- o (Y Setoctitt et [
& Location T
¥ Sales Attributes:
o Fa IT.:;pleees L MName ] Yalue i Comment:
= acil i - ]
= = Location %Locatlon Lopdon _tl { Garment Mamfacturers' Datakbase
+ 00 Gales ;
+ 7 Employees ;
™ T Facly | ' = A |+]
% Location i —‘_vJ 21
+ . Productionschedule KIS N
& i Employees -
- o Facility .
{3 Location Chilg:Elament .
« % Productionschecule | ¢ e ;i
{
+ > Empioyees a Name ] 2
iSales ;] E
iEmployees _J
P [
% :

Screen Shots. B. 7
Adding new nodes
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Screen Description:
Here we could see an attribute being added and it is reflected on the tree and
this will lead it to generation of code necessary for the XML file automatically. So it 1s

quite easy to access and modify the XML document.

itor

File Edit -insert Wiew Valldawe Help - .
slalx@lale -~ o . -
T MGM
B #romment
- o Facliy Setected Element: ]——7
& Location - [Facility
# .1 gales | Aftributes:
’ 5 E'T:Eéﬂvees ‘ lName % Value ,,,g Comment :
- i jLocalion ... andon -‘-! L Garment Manufacturers' Databasze
= Facility i e
€3 Locahon D —_
+ 1 Bales i s [_-El.ﬁ
x ] Employees o o et N
- Taw Facility SR - B
¥ Location o o ,’_‘
' # .7 Productionschedule | o : )
+ " Employees
= T Facility Child Elemant.. .
% Location g - .E -
+ % Productionschedule Name ;_-_] ot
1 Employees =
.............. __J
!
s "
,|—1 &

Ok } c'énce|4|

Screen Shots. B. 8
The added Node Gets reflected in tree
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Screen Description:

As any application contains a deletion of data here we could see how easy it is to
remove a node in out terms a XML data tags by just clicking on the remove icon. This
would get reflected on the tree and the XML coding also, So the user can see immediately

see how the XML file would look.

[E4ML Editor
File Edit Insert View Validate

sle|xl@ale] .
wF MGM XML Contents ]wm'SDurce]
& #eomment
- o T Selected Element. jraciity
% Location i
¥ " sales Atributes:
* F’;jxmwees ; Name | value | comment:
+ i i - ! h }
o Facxl:ly iLocation  jbondon - | Garment Marufacrurers' Database
. 2 Facility i _ : |
g : : g 4 ,
] R >
Chitd Blement -
' Name i T
gales 2 O
Employees _J
| (o] -

Ok C_ance_l.._'i

Screen Shots. B. 9

Delete the selected node
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Screen Description:

Now we could see the employee element is removed and it’s not present 1n the tree

and that shows how easy it is to work with XML files than manually removing it.

a MO kx""hcﬂ!‘tﬁfﬂsxi-\ri‘t@_w gourte |
£ Fcamment ; LR TR
- ' Faciliy | selectedElement: fraci
@ Location dhieal Facility
+ ' Sales Aftributes:
* Egzi:lg b % Name § Value j Comment:
+ : i H n !
+ Fatily iLEEEJ!'E'RW. =111\ L = | Garment Nanufacturers' Database
!
L o 4 L]
i v #
TR :
Child Element: -
_ ;r Name 1 3 3
| B e e A3
; __l
:

.' Ok J Cancei. !

Screen Shots. B. 10

The Node is deleted from tree
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Screen Description:

As XML file is coded by this tool, if the user wishes to use this coding somewhere

else or use it repetitively the usual Cut, Copy, Paste is provided for user convenience.

BT e U AN T L U ) e

- View

slalslmlole] e
W MGM XML Contents -View Source |
& #comment T A B S .
- Tz Facility j
%% Location .
v 7 Sales
= g Facility Copy
=2 Location -
#  Gales Paste
+ 3 Employees ' Search -
= Location :

+ I Emplaoyees
+ -1} Productionschedule |
< "1 Facility :

13
</Currentlevel>
</Enployee>
<Employee>
<Enmployesnamne’
Mohammad Ansari
< /Employeenanes

lame s

Ok _! . Cancsl

Screen Shots. B. 11

The view source meni option
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Screen Description:
The users would always like to look into data if they don’t know where 1t 18,

so a search operation is given to search for any data in the XML file. This search is a fast

and easy way to look into data.

Tig MGM
& #comment e e e e e
= g Faility j
% Location <Facility Location="Faisalabhad'™>
+ .. Sales <Employees>
- 'Q;‘;F"aciliw <Employee> gﬁ E—— . _—
@Lucatlon <Fuployesnane> Search For: IST\aMd
+ . Safes Mirza Shahid
+ ¢} Employses </Euployeenane> |—_—_|
- fa:"‘ <Employienumber> Find CanceLl
€5 Location 13941
+ . Emplavees </Ewployeenumbers>
+ % Produchonschedule <Currenrposition>
* L Facily Director Qperations
Z/Currentpositions
LYearstarted>
1954
</Vearsrarted>
<Currentlevel>
13
</Currentlevel>
< /Enployee>
<Employee>
<Enployesnane>
Mohammad Ansari
< /Employeename’

. T T Ta b LaTa ] s
< L o

ok 41 : "CancelJ

Screen Shots. B.12

The search dialog for View source
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Screen Description:

Tata Consuitancy Services

We could see the searched text being highlighted in the view source arca.

{3 #comment
- ‘g Facility
& Location
+ % Sales
-z Facility
& Location
+ " Bales
+ i Emplovees
BIRPAF ity
2 Location
+ . Employges
+ ' Productionschedula
+ 5 Facility

 <Facility Location="Faisalabad™>
<Enployees>
<Employee>
<Employeename>
Mirza
< /Employeenane>
<Employeernvmber>
.13941
< /Employsenunbers
<Currentposivions
Director Opexations
< /Currentposicions
{Yearstarted>
1984
< /Tearsrtarted
<Currentlevel>

i1z

< /Currentlevel>
</Enployee>
<Employeex
<Employeenane’
Mohammad Ansari
</Employeenane>

P ]

L

_ § o

-0k

Caacel' ]

Screen Shots. B. 13

Search text is highlighted
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Screen Description:
If the user wishes to know where the data is located in the Tree, then this powerful
search program will look into whatever type of XML data like text, comment, attribute

value etc. Then it can be searched for the suitable nodes mating the user criteria will be

shown by expanding the tree and highli ohting the node.

= o XML Contents lv.igw s_ourk:e]
...... ] Selected Elemerit: 1Fam|mr
Mributes:
: ’.w‘f;i::l_llv t Name ! Value ! Cemment ;
ocation { ‘ -
% Salos ‘Location  Falsalabad -l | Garment Manufacturers' Databage
., Employees ) -——\
= acility =
€ Lotation < Al : 1]
+ 7 Emgloyees —J-:I id
% 17 Productionscheduie L4
+ % Facility
Child Elemant.:
’ “Name - | T
=&
]
S
bl '
oo«
ok cancel

Screen Shots. B. 14
The search menu for XML Editor
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Screen Description:

Here we sec the user giving the criteria as to search for node that has

“Faculty” and should only be of type Child Element. So precise results can be got from this

powerful search tool.

XNIL Contents:| view Source |
G #comment . LEEORREN S
S it Selacted Elesrient:
+ ) Faclity S,
+ 7 Facility Attributes: TR
+ L Facility : Name 1 Search For lFa-:il:‘t,f
;.?roca.ijﬂ e 1D New Search I atahase
%
| @ EHiEEemens ]
i oI comment
Chid Element:
" Name: | T
iSalss . A3
1
| N
- - &
4 - I 4 @:
ok Cancel J

Screen Shots. B. 15
The search dialog for XML Editor
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Screen Description:

As mentioned earlier the 3 matching node of they £ aculty is being expanded

in the tree and the node being highlighted.

File. Edit. Ingsrt. Vi

2lal&lwlale] . o _ o
e MOM [0 corierts { viewsource
% #gecomment o SRR AP
- T Facility Selbctad ERment; _
& Lacatinn ected Element: ¢ aciity
+ . Saies Ariputes:
- T ifcﬂlhf . i Name 1 Value
A Locaton Location -Faisalabad R
+ Sales bt SRS --w e
+ . Employess -
L aciliy] _ _ I Attriouta Value
£ Location : ‘= CRil d
;- Emoloyses ™ Comment
+ _l Productionscheduie ‘
¥ " Facility
Chitd Elemsnt.
! Name | Tt
iEmplovees = B
‘Productionschedul2 o ___|
4 oo ” . -l :‘J
4 - - . ’ o _(-"‘;

Ok _1 Cancel J

Screen Shots. B. 16

Search result reflecting in tree
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Screen Description:
The very idea of this application is to insert data easily with less work. S0

this screen shows how a user could add just of any kind of XML node by clicking on the

insert in the menu. Clicking on the tree could do this and the node things can be inserted.

&2 " Element mténhwmssl‘N"i'é\:.h‘:é.n.urce] '
co : y

w .‘:‘; Fac  Tad W-;ﬂ Element' !Fal:i!‘mt
= iy Fagmmgm———-

£ Localion Attributes:
: & g:lwfj?ovees | Name Comment:
FO F;mlilv iLocation | Garment Mamufacturers' Databass
T T i
- [T :
% Location H : .
£ ) Productionschedule 1 . - ..1.' R 1vl
& 1 Emplayess | T hd i-i
m . . . »
Child Elemsent: -
 wame B [ R
Productionschecule A 3
|Employees :
T

-
4
&

ok _1 cancel

Screen Shots. B. 17
Insert menu for XML Editor
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Screen Description:

Working environment of Java class browser.

Mer ¥ Tools » Hetp »

. 1
—Exit - £lasses ———-o  Using JCB
o Lm/éass Path About
_______ | toowes AR i
e ﬂl 'i"‘ ; ;zl‘_“l sports ' &b Buitor_ActionPeslomed2(); Button?_agtianPefomed1() ‘
AR C1o0d R Tat £ S
PR i iTree1 i zhueChanged) d'ezégia’wsu_mm;rj_ ‘
WEHS : - A [ N
X . : Button3_sctienPariomed(]) iButtond_AGtionPerformed] Meruitem3_ActonPerformerd()
=T R D o
; : - A .
il . i K ﬁadqﬁuﬂunfolmwemLAcliaanFaml,%B_w_i_on'! _ActonPeifomeda]|

S

Screern Shots. B. 18

Working Environment for Java Class Browser
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Screen Description:
The Java class browser could load the jars and classes in the System class
path. Its understood that the environment variables set in the working of the project these

jar files are used, so on just a click of a button the entire list cloud be got with the methods

available in it.

'ser
Menu - Tools Help

® 1 ApstraciButtonBeaninfo.ciass
£ publiciava‘heana.eeanDestripmrgetBeanDescnptarQ -
3 private java beans ProperyOescriptar createProperyDes
i public [Ljava heans PrepertyDescriptor, getProperDesc -
+ punblic java.awtimane gellconint )
.5 static javalang.Class class$(ava lang.Stnng)

. @ 42 heaninfo

i © 3 JappletBeaninioclass

@ 77 JButtonBeaninfo.class

& [ jCheckBoxBeaninfo.class

& 7 JCheckBoxienutemBeaninio class

© 7 JColorChooserBeaninfo.class

. @ (3 JComboBoxBeaninfo ciass

. &= ) JComponentBeaninio class

[ @ 1 .JDialogBeaninfo.class

@ {3 JEditarPaneBeaninfo.class

File . "

Cidtar Y

Screen Shots. B. 19

The Java Class Browser with all the class files



Component Assembly Framework for e-Business Tata Consultancy Services

Screen Description:
This application gives a flexibility to add jars manually. So we get an open dialog

box and we could select the file to be open.

EE tlpen

1.00K i f@ ci
-

'Y nfobus ar

Y ntiar

]D pagefile.sys

Ly pm eve

) smDmP

[ satnetiog

iy vasver see

T R S e e . R [T

Fite name: linfobus jar

gl_a_ga_)_( jﬁ,, .............. . ,,-,- .\......_.i_. Files of B,pe: l Al Files tn.n}g_‘

3 File i
| icadtjar o A

; AT

| E =

!

1y — — T3 M

Screen Shots. B. 20

Java Class Browser with open dialog
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Screen Description:

Here we see the entire work of class browser, that necessary class files open
and shown with icons matching the package, class, methods, public, private static etc. SO

i’s easy for user to identify and differentiate the things open in the screen.

" Class Biowser
ienu Tools Help

i3 javax
9 :E swing
; 7= AbstractButtonBeanlinio.class
B @ £ beaninto
@ {7 JappletBeaninto class
© 7 JButtonBeaninfo class
0‘ , JCheckBoxBeaninio class

2 JCheckBoxMenultemBeaninfo.class
@ ey JColorChooserBeaninfo.class
-;' ¥ public java beans BeanDescriplor getBnanDe_-.cnper :
i &3 private java.heans. Pmp\artyDescrlrJtDrcreanaF'ropert;rDeC >
¥ public {Ljava beans PropertyDescriptar, getPrnpannst
v! public java awtimage gettcon(ing
.5 stalic java.)ang.Class class§(ava.lang. String)
ComboBoxBeaninfo.class
ComponentBeaninfo.ciass
DialogBeaninfo class
3 JEdiiurPaneBeamnTo class

JCB 1.0

Java Class Browser For TCS FrameWwork

Screen Shots. B. 21

Java Class Browser after New jar file is added
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