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ABSTRACT

“Source Code Performance Analysis Tool is a GUl-based
automized tool to scrutinize the performance of Java applications, test the
application for code construction and code integrity, and to view the current
system specification. The objective of the tool is the faster execution of
application and the efficient usage of memory. Performance analysis is looking at
program execution to 'pinpoint the performance problems and locate the code
that needs tuning. The core objective of the tool is to make the application to
execute faster and to efficiently utilize the memory. The tool is designed in the
environment JAVA 2.0 and JAVA SWINGS, wherein it enables the tool to be

machine and platform independent.

The tool analyzes the performance of the application and identifies
the flaws in the application that leads to performance degradation. The tool is
designed to measure the performance of Java based applications because when
compared to other languages the Java Application consumes more time for
execution as it is an interpreted language. The performance is measured based

on factors like execution time and memory usage.

The tool also provides the system specification information, as the
performance of the application also depends on the hardware configuration. This
helps in comparing the performance of the application executed in different

existing system configuration.



The tool automatically performs White-box and Regression testing.

It tests the Java Application for code construction and code integrity. Thus the

tool reduces testing, debugging and maintenance time.
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CHAPTER 1

INTRODUCTION

1.1 ORGANIZATION PROFILE

Logic Version Technologies (LVT) was established in 1989 to
provide a full range of services in Information Technology (IT) to clients around
the world. Logic Version Technologies has earned a reputation for providing high
quality solution and cost effective services to clients who need accurate detailed
and timely IT information. LVT is emerging as a full-fledged dynamic and reliable

technological solution provider.

‘Entrust yourself to Logic Version and Enhance your growth process !
a phrase which appropriately identifies Logic Version Technologies — a
multifaceted, IT trairiing and solutions company. They believe in providing clients
the competitive edge in a rapidly growing IT scenario through development of
value laden, customized software products and services to suit their specific

requirements and in the process add value to their client’s business.



Services

Logic Version Technologies believe that extensive product knowledge
as well as engineering expertise are essential for tailoring the solution to the
customer's needs. Thus we provide strong project management, excellent
support and effective guidance that always leave our customers in complete
satisfaction. Services include specialization in height availability systems and
business continuance solutions for medium to large clients that are running huge

data base and other mission critical applications.

1.2 PROBLEM DEFINITION

In the current system the performance of Java programming is
analyzed or tested manually. Hence it exhibits a list of limitations that has keyed
for the development of a new alternative that is our proposed system. Some of
the limitations that are visible in the current system and manual processing

systems are listed below.

o Time overhead and time consumption is more due to manual processing

o Higher chances of missing some conditions in the application

o Complete analysis of the program is not sometimes possible

e Manual testing is a complex process

e The performance and testing tool exist individually

e The cost factor is very high for the existing system

e Manual operation may leave certain simple flaws undetermined which may
later rise as a complex problem

e The tools are not user friendly



o The analysts or programmers alone check for the efficiency which may not

be flexible for clients or end users



CHAPTER 2

SYSTEM ANALYSIS

System anélysis is the detailed investigation of the component parts of
a whole system and their relations in making up the whole. System analysis was
conducted to identify the various components of the proposed system and the

manner in which these components would communicate with each other.

The lists of documents that need to be generated during the analysis

phase are:
o Functional Specification
 Detailed Design Documentation
e Unit Test Plan

21 EXISTING SYSTEM:

Performance of the java application is usually done manually by the
programmer or the analyst .The manual processing takes more time and it is not
possible to analyze accurately. The testing process is also done manually. The
debugger performs debugging only about 30% of the testing. Time consumption

is more and also the application is not completely tested. Automated testing tools



are also available. The existing system is designed such that they either perform
for the analysis of Java applications or perform testing as a whole. The existing
tool cost is very high and could not be affordable to very small java applications.
The available systems are useful and applicable to large sized programming and
very well standardized applications and hence could not fit through all small

programs.

In the existing system any Java application is analyzed or tested
manually. Here the performance of any Java application is analyzed manually.
As noted earlier only about 30% of the performance analysis is often completed
when carried out manually. The testing performed manually consumes more time
and paves way to leave certain flaws undetermined. These undetermined flaws
could result in a serious limitation when implemented. Also in the current system
the system configuration details of system are to be known only by individual
programming that the user or programmer has to code for every single detail. A
tool which provides the system configuration details with performance analysis

and testing of Java application does not exist.
2.2 PROPOSED SYSTEM:

Source Code Performance Analysis Tool (SPAT) is a GUI-based tool
for analyzing the pérformance of Java applications. Performance analysis is
looking at program execution to pinpoint the performance problems and locate
the code that needs tuning. The objective of the tool is the faster execution of

application and the efficient usage of memory.



The tool primarily looks at how to make Java run faster
rather than making it fit into a smaller space. The tool mainly focuses on the core

language rather than on the Java Application Program Interfaces - APls.

The tool generates the reports on the following,

e Performance of the Application
e System Configuration Details

e Testing

2.3 DESIGN ISSUES:

e The Tool must provide the used and unused variable details
e The Tool must provide execution time details

e The Tool must provide class and method details

e The Tool must provide loop details

e The Tool must provide memory and drive details

e The Tool must provide help for new users

24 USER-INTERFACE REQUIREMENTS:

e The tool provides a very simple user interface to navigate for end-

users

e Itis designed to suit all sort of user from experts to beginners



The user interface strikes the right balance between simplicity and
sophistication

New users to the tool can access the help feature to learn about the
tool and the use of the system
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Context Level Diagram:
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Figure 2.1 — Context Level Diagram
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Figure 2.2 Data Flow Diagram Level 1
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CHAPTER 3

SYSTEM DESIGN

3.1 System Design:

Performance Analysis Tool is a user friendly and fully automaized tool
for analyzing performance of Java application, testing the application and to list
the system specification. The Tool is designed in the environment JAVA 2.0 and
JAVA SWINGS where in it enables the tool to be machine and platform

independent.

The various sub systems that were identified in design phase are

o Performance Analysis of the application
. System specification
o Testing of the Application

The efficient coding reduces the memory usage and execution time of
the application. The performance analysis module checks for the efficiency of the

JAVA application.
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The System specification module lists the information about the system
where the tool is running. It generates the details of RAM capacity, operating

system and Drives in the system.

The Testing module tests the java application with the intent of

detecting the errors which may cause complexity.
3.1.1 Performance Analysis of the Application

Performance Analysis Tool is looking at program execution to pinpoint
where bottlenecks or other performance problems might occur and locate the
code that needs tuning. The performance analysis module checks for the
efficiency of the java application. The performance of the application is measured

mainly by the two factors

o Memory Usage

. Execution Time

Software performance can be degraded by many factors. They are

. By a particular hardware configuration

o By the wat the hardware is used by the software

o By unexpected interactions between software modules

. Inappropriate use of system resources by the application or

middleware software.
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. By poor programming or data-structuring technique in the application.

The various sub modules in the performance analysis of the

Application are

. validate Used & Unused Code
. Loops to be Optimized

. Classes & Methods
. Time
. Memory -

31.1.4 Used and Unused Variables.

This sub module detects the unused variables in the
application. The module determines the used and unused variables in the

application based on the following assumptions.

3.1.1.1.1 Used Variables

. A variable is used in the right-hand side of the expression

o a variable passed as a parameter to the function or returns by the
function

. Used in the decision making loops or used in conditional loops

o a variable used in methods

. Used in print statements
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3.1.1.1.2 Unused Variables

) A variable is declared but not used anywhere in the application

o A variable is declared and initialized but not used anywhere in the
application

o A variable is assigned to another variable and is not used further

3.1.1.2 Loop Optimization

This sub module calculates the execution time for each loop.
Execution time is calculated for ‘While’ , ‘for’ and ‘do-while’ loops. From
the execution time of each loop, the loop to be optimized can be easily

determined.

The module identifies the main loops and the inner loop in the
application. The execution time is calculated for the main loop. The
module displays the main loop, line numbers, inner loops and the

execution time.
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3.1.1.3 Classes and Methods

In this module the number of classes in the application is determined.
By selecting the classes user can view the methods in that class. The

tools displays the name of that class.

314.1.4 Time

The tool determines the compilation time and execution time of
application. By comparing the overall execution time with loop execution

time it is possible to identify the loops to be optimized.
3.1.1.5 File Compiler

The tool also provides the additional provision for compiling and
executing a application. If there is any error, the user can view the errors
and make correction to the application. This File Compiler also has an
additional option of viewing the Memory Monitor which displays a

graph showing the memory usage of the system.
3.1.2 System Configuration Details

A system configuration detail gives system details on which the tool is

running. This is an automated tool and hence reduces the time for the
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client to gain details regarding the system. This helps in comparing the
performance of the application by executing in systems with different

configurations.

This module provides detail regarding memory that is memory used
and free memory. The operating system installed is also known. The
drives in the system are known and the memory usage is listed in this

module. System configuration details are generated by the tool.

3.1.2.1 Memory capacity and RAM details

The Memory capacity including the RAM details are listed in the
System Configuration Details module. This sub module named Memory
provides the user with various details about the memory of the system.
This sub module provides the user with details such as Conventional
memory, Reserved, Upper, Expanded, Total memory and also the details
about the total memory under 1 Mega Byte. All these memory are split

under Total, Used and Free memory on all types listed above.

The module also provides details about Total Expanded
memory (TEM), Free Expanded memory (FEM), Largest executable
program size, Largest free upper memory block. The module shows the

Operating System that resides in the high memory area.
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3.1.2.2 Operating System and JVM Details

The Operating System Details shows the user about the Operating
System used and also the Java Virtual Machine (JVM) details such as OS
name, version, architecture and JVM details such as Class path, class
home, vendor, version and URL details.

This module also displays the User directory, home and user name.

3.1.2.3 Drive details

The module Drives lists out all the drives used in the system and all
details about the drives such as Total space, used space and free space

in each drive.

3.1.2.4 Help

The Help option is displayed to the user for his reference about the
other sub modules and this page consists of a short note on all the other

sub modules showed to the user in that form.

3.1.3 Testing

Testing is a process of executing a program with the intent of finding

an error. Testing is the analysis of source/executable code and the
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controlled execution of executable code to reveal defects that compromise
a Java program's executable integrity. Defects often lead to erratic
behavior or the premature termination of an executing program. A good
test is one that has a high probability of finding an error. The objective is to
design tests that systematically uncover different classes of errors and to

do with a minimum amount of time and effort. This module performs

Two types of testing is carried out in this module

White-Box Testing

Regression Testing

White-Box Testing

White box testing is also known as structural testing, clear box testing
and glass box testing. It is a test case design method that uses the control
structure of the procedural design to derive test cases. White box testing
is often first performed at the individual module/method level —Unit
Testing. Using white-box testing, the test cases derived should guarantee
that all independent paths within a module have been exercised at least

once.

This tool performs white box testing automatically. The tool
performs the independent path testing. The user has to give the
application as input. The tool executes the application and the user tests

the application by giving various inputs. If any exception occurs the tool
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gives the suggestion to the programmer specifying the c'hanges that are to

be made in the application.

3.1.3.2 Regression Testing

Regression testing is the re-execution of some subset of tests that
have already been conducted to ensure that changes have not
propagated unintended side effects. In regression testing the application
to be tested is got as input from the user. The user has to enter the
number of times the application to executed. The user tests the application
n times by giving the same input. The tool checks whether the output is

same for n times.

This testing module also consists of a help that provides a short

description about the other menus provided in this module.
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CHAPTER 4

SYSTEM CONFIGURATION

Source Code Performance Analysis Tool have been developed with
the following hardware and software configurations:

41 HARDWARE CONFIGURATION:

Development Perspective

Processor : Pentium 1.4 Giga Hertz
RAM : 256 MB
Hard Drive : 20 GB
4.2 SOFTWARE CONFIGRATION:
Tools : Java, Swing
IDE : JCreator LE

0S - Windows ME
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CHAPTER 5

TESTING

The testing process focuses on the logical internals of the software
assuring that all the statements have been tested and also on the functional
externals by conducting tests to uncover errors. This process also ensures that
defined input will produce actual results that agree with required results. Testing
is an important part of the Development Life Cycle. The amount of testing
required is related to the size and complexity of the application. Following are

the tests that were carried out to test the working of SPAT:

e Unit Testing
e Integration Testing

e System Testing

5.1 UNIT TESTING:

Unit testing is performed on a single stand-alone module or unit of
code. Unit testing is the phase of testing that tests the basic functionality and
structure of the code. The module interface is tested to ensure that information
properly flows into and out of the program unit under test. Boundary conditions
are tested to ensure that the module operates properly at boundaries established
to limit or restrict processing. All independent paths through the control structure
are exercised to ensure that all statements in a module have been executed at

least once. And finally, all error-handling paths are tested.
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5.2 INTEGARTION TESTING:

Integration testing is a systematic technique for constructing the
program structure, while at the same time conducting tests to uncover errors
associated with interfacing. That is, the program is constructed and tested in
small segments, which makes it easier to isolate and correct. This testing
focuses on the design and construction of the software architecture. Integration
testing is black box oriented. The objective is to take unit-tested modules and
build a program structure that has been dictated by the design. Both integration
and testing takes place in this phase. Units are combined one at a time and
tested, till entire software gets integrated. Top-Down integration approach was

followed for testing SPAT since functionality could be tested much early.

5.3 SYSTEM TESTING:

System testing is a series of different tests whose primary purpose is
to fully exercise the computer-based system. At this stage the production
environment is ready. The purpose of system testing is to validate the system
against the functional specification by executing the test cases prepared during
the analysis phase. Stress tests and Security tests, which are types of system

tests, were carried out successfully for SPAT.
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5.3.1 Stress Testing:

ront programs with abnormal
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situations. Stressin e functional failures. SP
put into stress te rmal
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CHAPTER 6

CONCLUSION

The “Source Code Performance Analysis Tool” is designed
efficiently. The Tool is used to analyze the performance of the Java application.
The tool generates the system details where it is made to run. The application is

also tested automatically for errors .

In performance analysis the tool efficiently determines the used and
unused variables, execution time of the application, execution time of each loops
and the memory utilized by the application, from which the performance of the

application is determined.

In System configuration the tool is involved in finding out the system
resource, memory space , drive capacity which is used to compare the
performance with respect to configuration and reports are generated. The tools
carry out testing process like white-box testing and Regression testing to point

out errors automatically which affects application’s successful completion.

All these modules are efficiently developed and executed
using different java applications and the tool is also tested with different set of
users and implanted successfully.(next) this system has been desighed to
automate the tasks that are routinely done as part of the life cycle. It is an easy to

Hee tool that saves time. often executing the task in seconds that take min or hrs
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if done manually and there by supports the analyzer and tester in their process.
The highlight of this project is that all the operations are handled by user friendly

and extensive graphical support.

This automated tool is very flexible and also extensible. The sys can
be enhanced to provide solution to the identified flaws in the application. In
addition to the available capabilities the tool would also support other testing
techniques. The sys can be enhanced in the future to validate the code, correct

the errors and to draw a model for the validated source.

6.1 FURTHER ENHANCEMENT

Performance Analysis Tool can be extended to check for the
performance and test C, C++. It can be used to check the RMI. (Remote Method

Invocation).

Now the tool analyzes and tests the java application using source

code, in future the java applications are analyzed and tested using byte code.

All testing features are to be carried out as a future enhancement. It
may be developed to check for the performance on the byte capacity of the

system. Graphics can be used to display the performance of the application.
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APPENDIX 1

SCREEN SHOTS

PERFORMANCE ANALYSIS TOOL
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Performance Analysis Tool Main Screen
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PERFORMANCE ANALYSIS TOOL
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