OF NFORy,,
%o,

Jaypee University of Information Technology
Solan (H.P.)
LEARNING RESOURCE CENTER

Acc. NumSPDS-} 33 Call Num: ‘ !

General Guidelines:

¢ Library books should be used with great care.

¢ Tearing, folding, cutting of library books or making
any marks on them is not permitted and shall lead
to disciplinary action.

¢ Any defect noticed at the time of borrowing books
must be brought to the library staff immediately.
Otherwise the borrower may be required to replace
the book by a new copy.

¢ The loss of LRC book(s) must be immediately
brought to the notice of the Librarian in writing.

Learning Resource Centre-JUIT

MMM

SP05133




e ———————————— S —

DEBUGGER SOFTWARE

By

Bhaskar Arora (051276)
Rohit katiyar (051277)

Anshul Sharma (051287)

MAY-2009

Submitted in Partial Fulfillment of the Degree of Bachelors of
Technology

DEPARTMENT OF COMPUTER SCIENCE ENGINEERING &
INFORMATION TECHNOLOGY

JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY-
"'WAKNAGHAT




e, e

CANDIDATE'S DECLARATION

I hereby certify that the work which is being presented in the thesis entitled “Debugger
Software” by “Anshul Sharma(051287), Bhaskar Arora(051276) and Rohit Katiyar(051277)
in partial fulfillment of requirements for the award of degree of B.Tech. (C.S.E.) submitted in the
Department of (Computer Science Engineering & Information Technology) at JAYPEE
UNIVERSITY OF INFORMATION TECHNOLOGY is an authentic record of my own work
carried out during a period from [8-07-2008 to 12-05-2009 under the supervision of Ms.

Maneesha Srivastav. The matter presented in this thesis has not been submitted by me in any

other University / Institute for the award of B.Tech. Degree.

W RAnIC W
Anshul Sharma Bhaskar Arora Rohit Katiyar

(051287) (051276) (051277)

This is to certify that the above statement made by the candidates is correct to the best of my

knowledge

Ms. M:t%-ezm Srivastav

(Project supervisor)
Department of Computer Science and Engineering,
Jaypee University of Information Technology,

Waknaghat, Solan-173215, India




ACKNOWLEDGMENT

We feel great pleasure in expressing our regards and gratitude to Ms. Maneesha Srivastav,

Lecturer Computer Science Department , Jaypee University of Information Technology for

giving us an opportunity to prepare a project for our final year.

[ We are indebted to her for bequeathing us her vast knowledge and generous guidance at every

stage ol our project. Her advice, suggestions and encouragement led us through this project
presentation,

Anshul Sharma Bhaskar Arora

? Rohit Katiyar

(051287) (051276) | (051277)




|
“
TABLE OF CONTENTS e
i
TOPIC PAGE NO. 'i L
il
|i ‘
|
!E SHUDENT DBCLARATION, vt varsars sexsessnissondoma shssns e P LR i rF J\
. il
A CINOWLEDGENENT v s b driehtsonssnsvosnsnsi s3s5amies B SBANEIRE i
TABLE OF CONTENTS o i it it vons satimonss wabossiosssdes s S DU iv .
BIST OF FIGIURES: .o ciiritiivigtveresiinsssnscrmrisenssars (4o oi O S ix Y
s ABSTRATUT | o ih o ratis ot e e sasmeneisss s sinns s Sriva i sws Symim s s RSN . X ‘ E!
[ CHAPTER \ 'i ”H
E INTRODUCTION i avosisnssnsivns s susssusssassnsssssasa A L et R | : Mﬂ]'
E [.] What is DebUgEerT. icseessissmmsirmsrssmssnesnensosassnisiaseatsbs AN RO S o TN 1 I ;1' |
‘ \
c[ Lol ] Originof DebUGEEr vy s vssmsnisnrnssoninn srrris vz s saains e A IV EEIR O G 151 2 .
E- 1.2 Toolsweiniitamivir oo U e vt s e e e B S 3 J
i L1.3 Debugging Protess i, sessssss sonsonencass iy s i sa il i ti e cor et i 4 | !‘
' I
‘ 1 1.4 AQH-DebUBEING < <ot iiv vvuvoesmivionsensots porsess Wi sibasetrmctans s etinciy 5 i*“!'
% 2 SOTEWATE Bl s v tonndvs vy s eoves s os r r it Mo R EUan GOV Sy St 6 J “;i
i 1.3 Common types of Computer Bugé ...................................................... 6 : J ”ﬂ‘
; 1.4 What is Debugger?............. e 8 | H h
: 1.5 Difference between Debugger and Compiler.........cooooiiiin, 9 ; I
I
;




TABLE OF CONTENTS

TOPIC

2.3 Tracking Down Software Bugs Using Automatic Anomaly Detection

2.4 Algorithmic Debugging of Java Programs..........ccwiiiiniieisnsiorssssiens

PAGE NO.

COMGARANLTIT A vy,




TABLE OF CONTENTS
;' TOPIC PAGE NO.
|
CHAPTER 3
| BEATURES ot ddidinnidbibdsdviinmaisnwinadnioan o s s e e s e 20
3.1 Features Provided s S il v i v vasm sss ae s i s s Tt T T e e 20
’ 3.1.1 Create A New File Using Create Tool To Open A New Window........... 20
3.2 User Interface To Save, Run And CloSe.....oovit i e 22
2. | Packapes! Ui Uit d il iimsrersn cridbtitenitin it o e 22
* 322 LIBEaries.: «oocmsmmpvisisn i T LR P T e 23
; 3.2.2. I 'Abstract window too] Kitiiiive el i a 25
| 3.2.3 Classes and functions used in our ool aiiveiii e v Wi ik iave e 25
{ 3.3 Write'a input source code 10 save and run it i vicicrmaargiii i srises sbrivriins 20
% 3.4 Save (he program in the disk dive o 26
E 3.5 Debug the prograny, o iis i i e B e v e hies 50 b v wrn v v 28
3.6 Show the bugs (n'debugger OUEPUL o b cvr v vmninss voaestissiiaivessovon s o sumanns 29
| 3.7 Clost the USerinierface B o L R i L o s i 29
3.8 Errors txtfiles i ..................................................... 29

vi

}
|
.1,




TABLE OF CONTENTS
&( TOPIC | | PAGE NO.
# CHAPTER 4
IMPLEMENTATION (TOOL) ... e 31
4.1 Why Net Beans?............ovee. e e et st s sreaee s s 31
4.1, 1 Net Beans Platform............ooo i 31
402 NetBeans IDE......ooi 32
4.1.3 Net Beans Integrated Modules.............oooooiiiiin i 33
4.1.3.1 GUI Design Tools...- ....................................................... 33
A2ZIAR File. o e 33
4.2.1 Packaging Programs In Jar File... ..o 34
422 Manifest Files.........oooo 34
4.3 Implementation Of The Features..............ocoiii i, 35
431 Create ANew JavaFile . ..., 35
4.3.2 Graphical User Interface To Save, Run And Close............................. 41
4.3.3 Write An Incorrect Code In The GUL...........oooiv i 44
4.3.4 Save A Written Code.................. e 46
4.3.5 Debug The Written Code. ... vuvuvevreeerreeeeeireree i eee e e, 46
4.3.6 Debugger Quiput.... ...t e 49
4.3.7 Qutput Content Save In Errors.txt. ... 50

vii




TABLE OF CONTENTS i

CHAPTER 5

RESULT AND CONCLUSION .. ... oo 52

viii




\
( LIST OF FIGURES
FIGURES : PAGE NO.
Ficute 1.6.: Shapshot of existing turbo debugger...«.. cvvaiiiarii tgriver B o 13 ‘ |
Figure 3.1.1(a); Directory Select- NavIgator. . i« i itecsumtimihrm i i sty 21
Figure 3.1.1(b): GUI Of Creation Fm-lction ................................................. 22 1
} Figure 3.2.1: GUI Showing Save, Run And Close................oooiiiiiiiiiiiiin . 23
Figure 3.4(a): Screen Of Creation Function Loading gh.java File...................... 27
Figure 3.4(b): Creation Of Input Program File In Project folder....................... 27 "!f
1 Figure 3.50 Debugger OUIPIE:. ciiy coivevreives vos cumvsmmros sienasesss N EI0 ISR 28 .
Figure 3.0: Output In Debugger Output Sereen.....oovvvivieiiiiiieiie e e, 29 ‘ 4
@ Figure.3.8: Showing Brrorsiixts el i st s oo s s sy i 5o S e 30 |
i& Figure 4.3.1(a): Implementation To Perform Create Action......................ooie. 35 [ ,
|
1‘ Figure 4.3.1(b): Class diagtam of our debugger.....c..a i AT Siien., 36
{ Figure 4.3.2: Implementation Of GUI Of Whole Framework........................... 43 l
E} Figure 4.3.3: Implementation Of Input Program.:...cliiin v i tiimniivivn voos 45 . ;l
!; Figure 4.3.5: Running Of Input Program Through Highlighting Run Button.........48 i
| Figure 4.3.6: Debugger Output Screen Showing The Bugs..........coooiviinn. 50 “ g
E Figure 4.3. T Brrors X e e srpsviivismer s s rm sn s rs ers B s b s nevs e ees 51 ' V! i
!
IA IX %




ABSTRACT

A debugger is a computer program that is used to test and debug other programs. The code to be
examined might alternatively be running on an instruction set simulator (ISS), a technique that
allows great power in its ability to halt when specific conditions are encountered but which will

typicalty be much slower than executing the code directly on the appropriate processor.

Here we develop a debugger in which, we uses the java predefined libraries and classes to define
the header files and functions for the input program (must be written in java) to be debug
provided with interactive graphical user interface (GUI) , our java debugger has following

features.

o Create a new file using create tool to open a new window.

» Interactive graphical user interface to save, run and close.

e Write a program to find the errors. |

e Save the program in the disk drive where we should our project module.

o Compile the program using the runnable tool to check out the errors.

e Show the errors in the debugger output with the exact location of bugs in the input
program. |

e Save the errors so that user can check these errors later.

e Close the user interface.




CHAPTER 1

INTRODUCTION

1.1 Whatis Debugging?

In computers, debugging is the process of locating and fixing or bypassing bugs (errors) in
computer program code or the engineering of a hardware device. To debug a program or
hardware device is to start with a problem, isolate the source of the problem, and then fix it. A
user of a program that does not know how to fix the problem may learn enough about the
problem to be able to avoid it until it is permanently fixed. When someone says they've
debugged a program or "worked the bugs out" of a progrﬁm, they imply that they fixed it so that

the bugs no longer exist.

Debugging is a necessary process in almost any new software or hardware development process,
whether a commercial product or an enterprise or personal application program. For complex
products, debugging is done as the result of the unit test for the smallest unit of a system, again at
component test when parts are brought together, again at system test when the product is used
with other existing products, and again during customer beta test , when users try the product out
in a real world situation. Because most computer programs and many programmed hardware
devices contain thousands of lines of code, almost any new product is likely to contain a few
bugs. Invariably, the bugs in the functions that get most use are found and fixed first. An early

version ol a program that has lots of bugs is referred to as "buggy."

Debugging tools (called debuggers) help identify coding errors at various development stages.

Some programming language packages include a facility for checking the code for errors as it is

being written.

n.\l_l!{r, W
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I.1.1 Origin of Debugging

There is some controversy over the origin of the term "debugging."

The terms "bug" and "debugging" are both popularly attributed to Admiral Grace Hopper
i the 1940s. While she was working on a Mark Il Computer at Harvard University, her
associates discovered a moth stuck in a relay and thereby impeding operation, whereupon
she remarked that they were "debugging” the system. However the term "bug" in the
meaning of technical error dates back at least to 1878 and Thomas Edison (see software
bug for a full discussion), and "debugging" seems to have been used as a term in
aeronautics before entering the world of computers. Indeed, in an interview Grace
Hopper remarked that she was not coining the term. The moth fit the already existing

terminology, so she saved it.

The Oxford English Dictionary entry for "debug" quotes the term “debugging” used in
reference to airplane engine tésting in a 1945 article in the Journal éf the Royal
Acronautical Society, Hopper's bug was found 9 September 1947. The term was not
adopted by computer programmers untif the early 1950s. The seminal article by Gill in
1951 is the earliest in-depth discussion of programming errors, but it does not use the
lerm "bug" or "debugging‘;. In the ACM's digital library, the term "debugging" is first
used in three papers from 1952 ACM National Meetings. Two of the three use the term in
quotation marks. By 1963, "debugging" was a common enough term to be mentioned in

passing without explanation on page | of the CTSS manual %!

Kidwell's article Stalking the Elusive Computer Bug discusses the etymology of "-bug"

and "debug” in greater detail.




1.1.2 Tools

Debugging is, in general, a lengthy and tiresome task. The debugging skill of the
programmer is probably the biggest factor in the ability to debug a problem, but the
difficulty of software debugging varies greatly with the programming language used and
the available tools, such as debuggers. Debuggers are software tools which enable the
programmer to monitor the execution of a program, stop it, re-start it, set breakpoints,
change values in memory and even, in some cases, go back in time. The term debugger

can also refer to the person who is doing the debugging.

Generally, high-level programming languages, such as Java, make debugging easier,
because they have features. such as exception handling that make real sources of erratic
behaviour easier to spot. In lower-level programming languages such as C or assembly,
bugs may cause silent problems such as memory corruption, and it is often difficult to see
where the initial problem happened. In those cases, memory debugger tools may be

needed.

In certain situations, general purpose software tools that are language specific in nature
can be very useful. These take the form of static code analysis tools. These tools look for
a very specific set of known problems, some common and some rare, within the source
code. All such issues detected by these tools would rarely be picked up by a compiler or
interpreter, thus they are not syntax checkers, but more semantic checkers. Some tools
claim to be able to detect 300+ unique problems. Both commercial and free tools exist in
various languages. These tools can be extremely useful when checking very large source
trees, where it is impractical to do code walkthroughs. A typical example of a problem
detected would be a variable dereference that occurs before the variable is assigned a
value. Another example would be to perform strong type checking when the language
does not require such. Thus, they are better at locating likely errors, versus actual errors.

As a result, these tools have a reputation of false positives. The old Unix /int program is

an early example.

BRAERELAUA SN Y

Y




P

ST LNeEd

|
For debugging electronic hardware (e.g., computer hardware) as well as low-level .

| software (e.g., BIOSes, device drivers) and firmware, instruments such as oscilloscopes, ‘
{ logic analyzers or in-circuit emulators (ICEs) are often used, alone or in combination. An I;‘ z

ICE may perform many of the typical software debugger's tasks on low-level software

AT

|
|
and firmware. ' |
|
1.1.3 Debugging Procésé |

Print debugging is the act of watching (live or recorded) trace statements, or print

r statements, that indicate the flow of execution of a process. I ‘

Often the first step in debugging is to attempt reproduce the problem. This can be a non- |
trivial task, for example in case of parallel processes or some unusual software bugs. Also I l
specific user environment and usage history can make it difficult to reproduce the T

problem. ‘ | 1

|
Alter the bug is reproduced, the input of the program needs to be simplified to make it .|
l

casier to debug. For example, a bug in a compiler can make it crash when parsing some Ii
large source file. However, after simplification of the test case, only few lines from the
b original source file can be sufficient to reproduce the same crash. Such simplification can |
be made manually, using a divide-and-conquer approach. The programmer will try to

remove some parts of original test case and check if the problem still exists. When ) i

debugging the problem in GUI, the programmer will try to skip some user interaction "
from the original problem description and check if remaining actions are sufficient for
bug to appear. To automate test case simplification, delta debugging methods can be

used.

Alter the test case is sufficiently simplificd, a programmer can us¢ a debugger (o examine [l B

program states (values of variables, the call stack) and track down the origin of the

ANV




problem. Alternatively tracing can be used. In simple case, tracing is just a few print

statements, which output the values of variables in certain points of program execution.

Remote debugging is the process of debugging a program running on a system different
than the debugger. To start remote debugging, debugger connects to a remote system
over a network. Once connected, debugger can control the execution of the program on

the remote system and retrieve information about its state.

Post-mortem debugging is the act of debugging the core dump of process. The dump of
the process space may be obtained automatically by the system, or manually by the
interactive user. Crash dumps (core dumps) are often generated after a process has

terminated due to an unhandled exception.

[.1.4 Anti-Debugging

Anti-debugging is "the implementation of one or more techniques within computer code
that hinders attempts at reverse engineering or debugging a target process". The types of

technique are:

+ API-based: check for the existence of a debugger using system information.

+ Exception-based: check to see if exceptions are interfered with.

« Process and thread blocks: check whether process and thread blocks have been
manipulated.

« Modified code: check for code modifications made by a debugger handling
software breakpoints.

o Hardware- and register-lnise(l: check for hardware breakpoints and CPU
registers.

+ Timing and latency: check the time taken for the execution of instructions.

ST




Debugging can be inhibited by using one or more of the above techniques. There are
cnough anti-debugging techniques available to sufficiently protect software against most

threats.

1.2 Software Bug

A software bug is an error, flaw, mistake, failure, or fault in a computer program that prevents it
from behaving as intended (e.g., producing an incorrect or unexpected result). Most bugs arise
from mistakes and errors made by people in either a program's source code or its design, and a
few are caused by compilers producing incorrect code. A program that contains a large number
of bugs, and/or bugs that seriously interfere with its functionality, is said to be buggy. Reports
detailing bugs in a program are commonly known as bug reports, fault reports, problem reports,

trouble reports, change requests, and so forth.

1.3 Common types of computer bugs

> Conceptual error (code is syntactically correct, but the programmer or designer intended

it to do something else)
Maths bugs

e Division by zero
¢ Arithmetic overflow or underflow

o Loss of arithmetic precision due to rounding or numerically unstable algorithms
Logic bugs

e Infinite loops and infinite recursion

ALVEVATLRALE AL DAY
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Il
1
| ;
Syntax bugs . g‘
": ’ - . 4 ; : | f
o Usc of the wrong operator, such as performing assignment instead of equality test. In l ‘
|
simple cases often warned by the compiler; in many languages, deliberately guarded |
against by language syntax ‘
| Hi
Resource bugs _ ' l?
o Null pointer dereference
¢ Using an uninitialized variable
o OIT by one error, counting one too many or too few when looping
o Access violations
& o Resource leaks, where a finite system resource such as memory or file handles are
exhausted by repeated allocation without release.
o Buffer overflow, in which a program tries to store data past the end of allocated storage.
This may or may not lead to an access violation. These bugs can form a security
vulnerability.
o lixcessive recursion which though logically valid causes stack overflow
Co-programming bugs
e Deadlock
) ¢ Race condition
« Concurrency errors in Critical sections, Mutual exclusions and other features of
concurrent processing. Time-of-check-to-time-of-use (TOCTTOU) is a form of )
unprotected critical section.
Teamworking bugs
« Unpropagated updates; e.g. programmer changes "myAdd" but forgets to change
"mySubtract", which uses the same algorithm. These errors are mitigated by the Don't

Repeat Yourself philosophy.




o Comments out of date or incorrect: many programmers assume the comments accurately
describe the code

o Dilferences between documentation and the actual product

1.4 What is a debugger?

A debugger is a computer program that is used to test and debug other programs. The code to be
examined might alternatively be running on an instruction set simulator (ISS), a technique that
allows great power in its ability to halt when specific conditions are encountered but which will

typically be much slower than executing the code directly on the appropriate processor.

When the program crashes, the debugger shows the position in the original code if it is a source-
level debugger or symbolic debuggér, commonly seen in integrated development environments.
If it is a low-level debugger or a machine-language debugger it shows the line in the
disassembly. (A "crash" happens when the program cannot continue because of a programming
bug. For example, perhaps the program tried to use an instruction not available on the current

version of the CPU or attempted access to unavailable or protected memory.)

Typically, debuggers also offer more sophisticated functions such as running a program step by
step (single-stepping), stopping (breaking) (pausing the program to examine the current state)
at some kind of event by means of breakpoint, and tracking the values of some variables. Some
debuggers have the ability to modify the state of the program while it is running, rather than

merely to observe it.

The importance of a good debugger cannot be overstated. Indeed, the existence and quality of
such a tool for a given language and platform can often be the deciding factor in its use, even if
another language/platform is better-suited to the task. However, it is also important to note that
software can (and often does) behave differently running under a debugger than normally, due to

the inevitable changes the presence of a debugger will make to a software program's internal




timing. As a result, even with a good debugging tool, it is often very difficult to track down

runtime problems in complex multi-threaded or distributed systems.

The same functionality which makes a debugger useful for eliminating bugs allows it to be used
as a software cracking tool to evade copy protection, digital rights management, and other

software protection features.

Most mainstream debugging engines, such as gdb and dbx provide console-based command line
interfaces. Debugger front-ends are popular extensions to debugger engines that provide IDE

integration, animation, and visualization features.

1.5 Difference between debugger and compiler?

Compiler is a special software or set software that translates source code from one computer
language to another. In most cases from high-level programming language to low-level

programming language.

Debugger is another program that is used for testing and debugging purpose of other programs.
Most of the time it is using to analyze and examine error conditions in application. It will be able
to tell where exactly in your application error occurred, give you all needed addressed of
variables, variable representation in code, stack trace and all other low level and some times high
level information. Debugger allows you to run your code step by step, make breakpoints in
application (to examine specific parts of code) and it can halt application after it crashed in order

to examine the problem.

As you can see this is completely different software, but almost always used together. Most of

the times Debugger and Compilér are integrated into IDE.




1.6 Debugger front-end

In computer programming, some of the most capable and popular debugger programs implement
only a simple command line interface (CLI) — often to maximize portability and minimize
resource consumption. However, many programmers find that debugging via a graphical user
interface (GUI) is easier and more productive. This is the raison d'étre for GUI debugger front-
ends, which are programs that allow users to monitor and control subservient CLI-only
debuggers via a more intuitive graphical interface. Some debugger front-ends are designed to be
compatible with a variety of CLI-only debuggers, while others are targeted at one specific

debugger.

1.7 Debugger in parallel

Developing concurrent applications is a difficult task. Beside the bugs a programmer can make
in the sequential parts of his program, he can also produce bugs related to concurrency and
thread synchronization, like deadlocks, livelocks, or not guaranteed mutual exclusion. One
approach to prevent programmers from such bugs is formal verification, like model checking or
theorem proving, combined with a formal system specification and refinement to obtain the
executable program. However, in practice, this approach does not scale well for larger concurrent
applications. The communication (and synchronization) part of the application may interfere
with the computation. Often, it is even the case that concurrency is a means to express
algorithms. In these cases, formal verification is often not applicable, e.g. because of infinite
state spaces or state space explosion problems. As a consequence, validating an implementation

is in many cases restricted to testing.
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1.8 List of popular debuggers with features

1 DDD (Data Display Debugger)

¢« DDD has GUI front-end features such as viewing source texts and its interactive
graphical data display, where data structures are displayed as graphs.

* A simple mouse click dereferences pointers or views structure contents, updated each
time the program stops. Using DDD, you can reason about your application by
watching its data, not-just by viewing it execute lines of source code.

o DDD is used primarily on Unix systems, and its usefulness is complemented by many

open source plug-ins available for it.

2 GNU Debugger (GDB)

o GDB offers extensive facilities for tracing and altering the execution of computer
programs. The user can monitor and modify the values of programs' internal
variables, and even call functions independently of the program's normal behavior.

« GDB target processors (as of 2003) include: Alpha, ARM, AVR, H8/300,
System/370, System 390, X86 and its 64-bit extension X86-64, [A-64 "ltanium”,
Motorola 68000, MIPS, PA-RISC, PowerPC, SuperH, SPARC, and VAX.

o Lesser-known target processors supported in the standard release have included
A29K, ARC, ETRAX CRIS, D10V, D30V, FR-30, FR-V, Intel i960, M32R,
68HCI11, Motorola 88000, MCORE, MN10200, MN10300, NS32K, Stormyl6,
V850, and Z8000. (Newer releases will likely not support some of these.)

e GDB has compiled-in simulators for even lesser-known target processors such like

M32R or V85.
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3 Microsoft Visual Studio Debugger

o Full symbol and source integration.
* Attaching and detaching to and from processes. Il

e Integrated debugging across programs written in both .NET and native Windows i

languages (calls from C# to C++, for example). i

* Remote machine debugging. i
o Full support for C++, including templates and the standard library
* Edit and continue support, enabling source code change and recompilation without |

having to restart the program (32 bit applications only).

¢ Local and remote debugging of SQL stored procedures on supported versions of
} Microsoft SQL Server

4 Eclipse

The Eclipse SDK includes the Eclipse Java Development Tools, offering an IDE with a

built-in incremental Java compiler and a full model of the Java source files. This allows
for advanced refactoring techniques and code analysis. The IDE also makes use of a

warkspace, in this case a set of metadata over a flat filespace allowing external file

modifications as long as the corresponding workspace "resource" is refreshed afterwards. :;21: ;
il

The Visual Editor project (discontinued since June 30, 2006) allows interfaces to be |fj

created interactively, thus allowing Eclipse to be used as a RAD tool.

5 Turbo Debugger . - il

The final version of Turbo Debugger came with several versions of the debugger 1

program: TD.EXE was the basic debugger; TD286.EXE ran in protected mode, and £
TD386.EXE was a virtual debugger which used the TDH386.SYS device driver to it 8
communicate with TD.EXE. The TDH386.SYS driver also added breakpoints supported ’
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in hardware by the 386 and later processors to all three debugger programs. The only real
difference between TD386 and the other two debuggers was that TD386 allowed some
extra breakpoints that the other debuggers did not (I/O access breaks, ranges greater than
16 bytes, and so on). There was also a debugger for Windows 3 (TDW.EXE). Remote
debugging was supported.

= M5-DOS5 Prompt - TD

(Figl.6: Snapshot of existing turbo debugger).

1.9 Problem Statement

To design a debugger in java by using the JAVA predefined libraries in order to debug other
Java programs with the help of interactive graphical user interface (GUI).

13
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1.10 Proposed Solution

A possible solution to the persisting problem is our debugger in which we uses the java

predefined libraries and classes to define the header files and functions for the input program

(must be written in java) to be debug provided with interactive graphical user interface (GUI) ,

our java debugger has following features.

Create a new file using create tool to open a new window.

Interactive graphical user interface to save, run and close.

Write a program to find the érrors.

Save the program in the disk drive where we should our project module.

Compile the program using the runnable tool to check out the errors.

Show the errors in the debugger output with the exact location of bugs in the input
program.

Save the errors so that user can check these errors later.

Close the user interface.

1.11 Chapter Lavout

In the Chapter | i.e. Introduction, it explains the introduction of debugging, debugger,
features, type of errors, problem statement.

In the Chapter 2 i.e. Literature Survey, it include the background and research papers
which had been used to develop our debugger.

In the Chapter 3 i.e. Features Incorporated, it explains all the features provided.

In the Chapter 4 i.e. Illlpl(:lilelltz-lli()[l, it explains all the implemented features and

In the Chapter 5 i.e. Conclusion, it concludes the work of the whole thesis.
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CHAPTER 2

LITERATURE SURVEY

2.1 Interactive Program Debugging

The computer software industry is in a period of massive growth that shows no signs of
diminishing as new markets are continuously identified and approached. Currently, the tools and
techniques to aid in the development and debugging of software is extremely limited and has not
kept pace with the needs of the software industry. Improvements have been made in the software
design processes (through formal object oriented analysis and design techniques), performance
tuning, and debugging of communication patterns. The basic debugging techniques and process,
however, have remained largely the same with little advancement. What few tools and
techniques are available to aid in the debugging process are rarely used by programmers due to
high learning curves, slow generation of results, lack of perceived benefits, and the inability of
the tool to grab the programmer’s focus and maintain it. We are investigating debugging
techniques based on interactive computational steering and visual representation geared towards
improving the debugging cycle in cognitively based ways such that users will be attracted to the

tools sulTiciently to avail themselves of the new capabilities they provide.

Use of the visualization and data steering techniques aid users in identifying where errors are
being generated or provide a verification mechanism for showing that the application does in fact
work as specified under various configurations and exceptional conditions. The instruction level
steering allows users to modify the behavior of the algorithm from within the debugging
environment. Using fine grain instrumentation techniques provides data about the application

and correspondingly capabilities in the debugging environment not otherwise available. With the
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instrumentation level steering we are providing capabilities that are generally not provided in

even the best debugger.

2.2 JavaTA: A Logic-based Debugger for Java

This paper shows some of the benefits of applying logic programming techniques in the
debugging of object-oriented programs. Debugging object-oriented programs has traditionally
been a procedural process in that the programmer has to proceed step-by-step and object-by
object in order to uncover the cause of an error. In this paper, we propose a logic-based approach
to the debugging of object-oriented programs in which debugging data can be collected via
higher level logical queries. We represent the salient events during the execution of a Java
program by a logic database, and implement these queries as logic programs. Such an approach
allows us to answer a number of useful and interesting queries about a Java program. To
illustrate our approach, note that a crucial aspect of program understanding is observing how
variables take on different values during execution. The use of print statements is the standard

procedural way of eliciting this information.

This is a classic case of the need to query over execution history. Other examples include queries
to find which variable has a certain value; the calling sequence that results in a certain outcome;
whether a certain statement was executed: etc. We arrived at a set of queries by a study of the

types ol errors that arise in object-oriented programs.

They proposed two broad categories of queries in this paper: (i) queries over individual
execution states and (ii) queries over-the entire history of execution, or a subset of the history.
Our proposed method recognizes the need-to-query subhistories; such capability is especially

useful when debugging large scale software whose program trace is composed of millions of
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execution events. Our system has the ability to filter system objects so that a programmer may : i

focus on the objects explicitly instantiated form user defined classes. 1

—

Thus the contributions of our paper are:

(1) logic-based approach to debugging object-oriented programs; il

(2) the provision of queries over individual states and the history of execution;

(3) a prototype for a trace analysis for object oriented programs. !
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2.3 Tracking Down Software Bugs using Automatic Anomaly Detection

This paper introduces DIDUCE, a practical and effective tool that aids programmers in detecting
complex program errors and identifying their root causes. By instrumenting a program and
observing its behavior as it runs, DIDUCE dynamically formulates hypotheses of invariants
obeyed by the program. DIDUCE hypothesizes the strictest invariants at the beginning, and .
gradually relaxes the hypothesis as violations are detected to allow for new behavior. The !
violations reported help users to catch software bugs as soon as they occur. They also give |
programmers new visibility into the behavior of the programs such as identifying rare corner I

cases in the program logic or even locating hidden errors that corrupt the program’s results.

We tackle the problems of both detecting bugs and hunting down the root causes of bugs using

the concept of dynamic invariant detection and checking. Most programs obey many invariants, i

many ol which are not documented anywhere, and in fact, may not be known even to the original F
writers ol the code. Explicitly specifying known program invariants, usually with the goal of ‘
|

documenting the programs, or of checking the invariants dynamically or statically is a tedious

task. In addition, manual specification of invariants tends to capture only a few abstract,
high—level invariants and a few implementation—specific, low—level invariants at key program " ‘
points, usually reflecting the parts of the program that programmers tend to think and worry

about the most. , il

> We implemented the DIDUCE system for Java programs and applied it to four programs of
significant size and complexity. DIDUCE succeeded in identifying the root causes of

programming errors in each of the programs quickly and automatically. In particular, DIDUCE is

effective in isolating a timing—dependent bug in a released JSSE (Java Secure Socket Extension)
library. which would have taken an experienced programmer days to find. Our experience
suggests (hat detecting and checking program invariants dynamically is a simple and effective
methodology for debugging many different kinds of program errors across a wide variety of

application domains.
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2.4 Algorithmic Debugging of Java Programs

In this paper we propose applying the ideas of declarative debugging to the object-oriented
language Java as an alternative to traditional trace debuggers used in imperative languages. The
declarative debugger builds a suitable computation tree containing information about method
invocations occurred during a wrong computation. The tree is then navigated, asking the user
questions in order to compare the intended semantics of each method with its actual behavior
until a wrong method is found out. The technique has been implemented in an available
prototype. We comment the several new issues that arise when using this debugging technique,
traditionally applied to declarative languages, to a completely different paradigm and propose

several possible improvements and lines of future work.

While this view of the software as an assembly of components has been successful and it is
widely used during the phases of design and implementation, it has had little influence on later
phases ol the software development cycle such as testing and debugging. Indeed, the debuggers
usually included in the modern IDEs of languages such as Java, are sophisticated tracers, and

they do not take advantage of the component relationships.
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CHAPTER 3

FEATURES

3.1 Create a New File

We used packages and libraries of JAVA platform to design the user interface of creating a new
5 file. Create button helps to perform an action to open a new window of GUI used to write input 3

program of infinite lines.

3.1.1 Create Action

Action of creating a new file is done by create button. For creating and performing the
action event of button we choose the File Choosers. File choosers provide a GUI for
> navigating the file system, and then either choosing a file or directory from a list, or
entering the name of a file or directory. To display a file chooser, you usually use the
JFileChooser.API to show a modal dialog containing the file chooser. Another way to

present a file chooser is to add an instance of JFileChooser to a container.

A JFileChooser object only presents the GUI for choosing files. Your program is
responsible for doing something with the chosen file, such as opening or saving it. The
JFileChooser APl makes it easy o bring up open and save dialogs. The type of look and
feel determines what these standard dialogs look like and how they differ. In the Java

look and feel, the save dialog looks the same as the open dialog, except for the title on the
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dialog's window and the text on the button that approves the operation. Here is a picture

of a standard open dialog in the Java look and feel: I |‘ |

\ e
( it
|
Open @ i
Look In: l[j Desktop '” [Eﬂlgz H
=3 My Documents [Yicas.1.nk I
3 My Computer [ Mozilla Fire :
=3 My Network Places [ Nero start
£ 6205_mobilevisual [ NetBeans
(7 tut-OLDuiswing [ NetBeans
(3 Unused Desktop Shortcuts [ skylink.Ink
amine- ... ... . >
Bledatg il e e F |
Files of Type: [An Files [v]
Op_en Cancel

(Fig3.1.1 (a): Snapshot of directory select navigator). i

Directory selector navigator is used to add an another text “ create a new java file” and perform ‘ I
the action of the create button by the various inbuilt classes, libraries and functions like JLabel,

JTextField Area, settextetc...... ‘ %,i
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| Create a new Java File: l ' | ri(:reate l I

(Fig3.1.1 (b): Snapshot of screen showing the GUI of Create function).

3.2 Graphical User Interface to save , run and close the file

A graphical user interface (GUI) is a type of user interface which allows people to interact
with electronic devices such as computers; hand-held devices such as MP3 Players, Portable
Media Players or Gaming devices; household appliances and office equipment with images
rather than text commands. A GUI offers graphical icons, and visual indicators, as opposed to
text-based interfaces, typed command labels or text navigation to fully represent the information
and actions available to a user. The actions are usually performed through direct manipulation of

the graphical elements.

In our tools a GUI is implemented which contains the save, run and close button .For creating
these buttons used various packages, libraries and functions. Save the incorrect program in the
hard disk where we saved our project module by using the save button and after that for debug it
by the runnable action to check out the bugs through run button. Close button is used to close

GUIL

3.2.1 Packages

A package is a grouping of related types providing access protection and name space

management. Note that types refers to classes, interfaces, enumerations, and annotation
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types. Enumerations and annotation types are special kinds of classes and interfaces,

respectively, so types are often referred to in this lesson simply as classes and interfaces.

The types that are part of the Java platform are members of various packages that bundle
classes by function: fundamental classes are in java.lang, classes for reading and writing

(input and output) are in java.io, and so on. You can put your types in packages too.

| save | Run || Close

(Fig3.2.1: Snapshot of screen showing the save, run and close button.)

3.2.2 Libraries

The Java Class Library is a set of dynamically loadable libraries that Java applications
can call at runtime. Because the Java Platform is not dependent on any specific operating
system, applications cannot rely on any of the existing libraries. Instead, the Java
Platform provides a comprehensive set of standard class libraries containing much of the

same reusable functions commonly found in modern operating systems.

The Java class libraries serve three purposes within the Java Platform:
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e Like other standard code libraries, they provide the programmer a well-known set
of functions to perform common tasks, such as maintaining lists of items or

performing complex string parsing.

+ In addition, the class libraries provide an abstract interface to tasks that would
normally depend heavily on the hardware and operating system. Tasks such as
network access and file access are often heavily dependent on the native
capabilities of the platform.

o Finally, some underlying platforms may not support all of the features a Java
application expects. In these cases, the class libraries can either emulate those
features using whatever is available, or provide a consistent way to check for the

presence of a specific feature.

Wiy, omm—

Features of the Class Library are accessed through classes grouped by packages: i

java.lang contains fundamental classes and interfaces closely tied to the language and "' N

’ bl

runtime system. aih‘,!j}’g
I

e I/O and networking: access to the platform file system, and more generally to
networks, is provided through the java.io, java.nio, and java.net packages.

e Mathematics package: java.math provides regular mathematical expressions, as well
as arbitrary-precision decimals and integers numbers.

e GUI and 2D Graphics: the java.awt package supports basic GUI operations and
binds to the underlying native system. It also contains the 2D Graphics API. The
javax.swing package .is built on AWT and provides a platform independent widget
toolkit, as well as a Pluggable look and feel. It also deals with editable and non-
editable text components.

o Text: the java.text package deals with text, dates, numbers, and messages.

o Applets: java.applet allows applications to be downloaded over a network and run
within a guarded sandbox.

o Java Beans: java.beans provides ways to manipulate reusable components.
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3.2

3.2.2.1 Abstract Window Tool Kit

The Abstract Window Toolkit (AWT) supports Graphical User Interface (GUI)

programming. AWT features include:

» A rich set of user interface components.

+ A robust event-handling model.

e Graphics and imaging tools, including shape, color, and font classes.

¢ Layout managers, for flexible window layouts that don't depend on a particular
window size or screen resolution.

+ Data transfer classes, for cut-and-paste through the native platform clipboard.

.3 Classes and functions used in our tool

We used the atomic components to accept input from an end user.Thee various atomic

Swing components are:

L]

®

°

JFrame.

The JFrame class is a extension of the AWT Frame class. A frame is a top-level
window that contains the title, border, minimize and maximize buttons. Cannot add
components directly to JFrame. We need to add components to the content pane of
the JFrame class.

JButton Class.

The JButton class enables to add a button to an applet or a panel.We can text or
create an icon associated with a button.

JTextField Class. .

The JTextField class creates a text field that enables to edit a single line of text.
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¢ JLabel Ciass

The JLabel class is used to display text ans an image.By default, a label that displays
text is left aligned and a label that displays image is horizontally centered.We can

also change the alignment of a label.

3.3 Write a input source code to save and run it

The action performed by the create button, open a new GUI where we write our input source
code or errorneous code for checking out the bugs. Program may be thousand lines of code and
used to save in the hard disk by save button where we saved our project module and GUI also

used to debug the errorneous code.

3.4 Save The Program In The disk-drive

A GUI is designed to save the file, debug the source code and close the user interface. Open a
new window or GUI where write input program contains save, run and close button. Through the
save button , save the file in the hard disk where we saved our project module. In project module

folder, the file save as the same name as given in the last window like gh.java.
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Create anew JavaFile:  |gh java ' _' | ‘ Create ‘

(Fig3.4 (a): Snapshot showing the screen of Create function loading gh.java file).

» gh.java file contains input source code program and save in the project module folder.

\ Fla B8 hea Forardmi Tk Help

' ‘\;ykd" = ? 4 Hath Feidan >\ K’ \i_!é' \'n‘:)?-}h:-,.u I

3 e

. At |
."1 brahd fles 7| rigrans iz —! in | .-! basd E] "!! |l"‘
E : il
3 e o b I U __\ il T ama 1 1 L'
e it
AT gh . ¥ 1y PRl A 1] “‘,H'
el 3 ‘ [

(Fig3.4 (b): Snapshot of screen showing the creation input program file in project folder).
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3.5 Debug the Program

When we clicked on the run button it performs action event to debug the entire code which is
used to show the errors or bugs in the debugger output screen and highlights which type of bugs

takes place and determine how many bugs the errorneous code have.

Errroreneus code:

({Ilass abe I”‘M?

system.out.println (“hdasa”) il

}

Debugger Output:

(Fig3.5: Snapshot of debugger output).

28




Y [rm—n

3.6 Show the Bugs in Debugger Output

Showing of bugs in a debugger output screen to calculate type of bug in the lines and also
determine quantity of bugs. In the screen it highlights the lines of the code where the possibility

of bugs or errors takes place.

Jebugger Output:
\ erars...
c:Minalgh.java:Z: <identifier» expected
’ system.out.printinCkIk");
LY

c\finalgh.java: 2: illegal start of type
system.out.printinC"kIlkI");
A

)

(Fig3.6: Snapshot of debugger output screen).

3.7 Close the User Interface

——

Close and exit the GUI by close button.

3.8 Errors.txt File

After showing of bugs in the screen, there is automatically create a file named is “errors.txt” and

save in the project module.

» In errors.txt save the same contents of output screen.
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(Fig3.8: Snapshot of screen showing errors.ixt file).
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CHAPTER 4

) IMPLEMENTATION

4,1 WHY NET BEANS

NetBeans refers to both a platform for the development of applications for the Network ( using
Java, JavaScript, PHP, C, C++) and integrated development environment (IDE) developed using

( the Netl3eans Platform.

. llﬂ 'g’
The Netl3eans Platform allows applications to be developed from a set of modular Software IH
components called modules. A module is a Java archive file that contains Java classes written to I
interact with the NetBeans Op'en APls and a manifest file that identifies it as a module.
Applications built on modules can be extended by adding new modules. Since modules can be
developed independently, applications based on the NetBeans platform can be extended by third

party developers.

4.1.1 NET BEANS PLATFORM

The NetBeans Platform is a reusable framework for simplifying the development of
other desktop applications. When an application based on the NetBeans Platform is run,
the platform's Main class is executed. Available modules are located, placed in an in-
memory registry, and the modules' startup tasks are executed. Generally, module's code is

h loaded into memory only as it is needed.
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Applications can install modules dynamically. Any application can include the update
center module to allow users of the application to download digitally-signed upgrades
and new features directly into the running application Reinstalling an upgrade or a new

release does not force users to download the entire application again.

The platform offers services common to desktop applications, allowing developers to

[ocus on the logic specific to their application. Among the features of the platform are:

e User interface management (e.g. menus and toolbars)
e User settings management
e Storage management (saving and loading any kind of data

¢  Window management

4,1.2 NETBEANS IDE

The NetBeans IDE is an open-source integrated development environment written
entirely in Java using the NetBeans Platform. NetBeans IDE supports development of all
Java application types. Among other features are an Ant-based project system version

control and refactoring.
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+.1.3 NETBEANS INTEGRATED MODULES

4.1.3.1 GUL DESIGN TOOLS

The GUI design-tool enables developers to prototype and design Swing GUIs. By
dragging and positioning GUI components. A graphical user interface builder or GUI
builder, also known as GUI designer is a software development tool that simplifies
the creation of GUIs by allowing the designer to arrange widgets using a drag-and-

drop WYSIWYG editor.

User interfaces are commonly programmed using an event-driven architecture so
GUI builders also simplify creating event-driven code. This supporting code connects
widgets with the outgoing and incoming events that trigger the function providing the

application log.

4.2 JAR FILE

A JAR file (or java archive) aggregates many files into one. Software developers generally use
Jar files (o distribute Java classes and associated metadata. JAR files build on the ZIP file
format. Computer users can create or extract JAR files using the jar command that comes with
the JDK. They can also use zip tools. A JAR file has an optional manifest file located in the path
MANIFEST.MF. The entries in the manifest file determine how one can use the JAR file. JAR

files intended to be executed as standalone programs will have one of their classes specified as

the "main" class.
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4.2.1 Packaging programs in jar file

Package Sealing: Packages stored in JAR files can be optionally sealed so that the
package can enforce version consistency. Sealing a package within a JAR file means that

all classes defined in that package must be found in the same JAR file.

Package Versioning: A JAR file can hold data about the files it contains, such as il ‘

vendor and version information.

Portability: The mechanism for handling JAR files is a standard part of the Java

|
platform's core API. 'IL [

4.2.2 Manifest files

The manifest is a special file that can contain information about the files packaged in a

\ JAR file. By tailoring this "meta” information that the manifest contains, you

enable the JAR file to serve a vafiety of purposes. il ;

These files can also include a class-path entry, which identifies other JAR files for

loading with the JAR. This entry consists of a list of absolute or relative paths to

other JAR files. Although-intended to-simplify JAR use, in practice it turns out to be

notoriously brittle, as it depends on all the relevant JARs being in the exact locations
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specified when the entry-point JAR was built. To change versions or locations of

libraries, a new manifest is needed.

4.3 Implementation of Features

4.3.1 Create a New Java File

i
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4.3.1(a): snapshot of GUI to perform create action)
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First we have to use 3 classes in java

e Main class
e Editor class

e frmmain class

main class

public static void main()

frm AMain()
sat vistble()

séitor

frm Main

public frm Editor()

public frm Main()

init components()
void readfilz()

void savefile()
public void and save
action parformed
public void and close
action perfomed
public void and un
action performed

init compeonents()
public void run()
private void and create
action parformad

public void rua()
buffer edWriter()

(Fig 4.3.1(b): class diagram of our debugger)
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In Main class, we use command line arguments
Public static void main()

In which we call the object of frmMain() to use the variables and functions of frmMain

class.In frmMain()

For creating the new file, first of all we choose the define packages which contain the

predefined libraries which we used further.

Import java.io .*

Import javax.swing.JOptionPane; ; i

|
|
Import statement is used to include a Java package in a program. B i
Java.io defines two streams, InputStream and Outstream that determine the flow of 1
bytes from a source to destination |

Jjava.swing provide classes to implement GUI.

frmMain class extends the swing components to call from within the constructor to

initialize the form. - ‘

public class frmMain extends javax.swing.JFrame
1
public frmMain() { 20 i : |

initComponents-();
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[rmMain class extends JFrame class as extension of the AWT Frame
\ class.frmMain() constructor is used to call init components() function for executing
ol components. A frame is top-level window that contains the title,border,minimize

and maximize buttons.

Then after that define the init() method calls the rest of the life cycle methods in the ?

chain.

[n init method call

private void initComponents() { ﬁmk
i *[\'

jFileChooserl = new javax.swing.JFileChooser(): udb

il

jLabell = new javax.swing.JLabel(); bﬂ

txtNewFile = new javax.swing.JTextField();

cmdCreate = new .javax.swing.JButton();

\ JFilechooser File choosers provide a GUI for navigating the file system, and then
either choosing a file or directory from a list, or entering the name of a file or

directory. To display a file chooser, you usually use the JFileChooser.

Add an additional feature create a java file by carious AWT components

AWT components that enables the end users to interact with applications created in java. ,

Used the components like ‘
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ilabell = new javax.swing.JLabel () ;

txtNewFile = new javax.swing.JTextField();

# Labels are used for displaying a single line of text in a container.

» JTextField class creates a text fiels that enables to edit a single line of text.

iLabell.setText ("Create a new Java File:");

here label is to “ Create a new Java File

cmdCreate, setText ("Create") ;
cmdCreate.addActionListener (new java.awt.event,ActionListener() {

public void actionPerformed(java.awt.event.ActionEvent evt)

cmdCreateActionPerformed (evt) ;

setText (v v ”) sets the required text to the text area.

cmdCreate.setText used to set a the text “ create” in the button which is below the cancel

option selected from navigator and after that perform the action by clicking on it.

L[ an application performs some action, based on the generation of the some action event
then it implements the ActionListener interface.Each component,such as button that
generates the action event,registers the ActionListener to receive the events by calling its

addActionListener() method.:

ActionListener interface defines the actionPerformed() to receive and process action

event.
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Javax.swing.GroupLayout layout=new
favax.swing.GroupLayout(getContentPane());

getContentPane().setLayout(layout);

The layout managers are used to position the components, such as an applet, a panel or a
frame in a container.The layout managers implement the java.awt.LayoutManager
interface.A layout manager is an instance of the LayoutManager interface.All layout

managers make use of the setLayout() method to set the layout of the container is set.

Basically it is used to set the position of label » textField and button “ create”  below the

GUI navigator which we selected from JFileChooser.

private void cmdCreateActionPerformed(java.awt.event.ActionEvent

evt){
try{

File f=new File(txtNewFile.getText());
f.createNewFile();

Editor frm=new Editor (txtNewFile.getText ());
frm.setVisible(true);

}
catch (IOException ex) |

JOptionPane.showMessageDialeg(this, ex.getMessage());}

]

(ry block encloses the statements that might raise an exception within it and
defines the scope off the exception handlers associated with it. The catch block is
used as an exception-handler. Enclose the code that want to monitor inside a try

block to handle run-time.

ln try block a fis a object called to call getText() to retrieve the string value when
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an action is performed. Editor class object is called here to read, write, save and

run the file.

Create a new file which have the extension *. Java and when we clicked on the create

button it automatically open a new GUI and Simultaneously save the created file in the

project module without any text.

4.3.2 Graphical User Interface to save . tun and close

GUL is used to saving the file and debug the program code which we will write in the

screen.

GUL is designed to initialize the init components and in init method() defines JLabel,
JtextField and use the tool bar, Normally done the same work as we did in creating create

button

private void initComponents() {

jToolBarl = new javax.swing.JToolBar () ;
cmdSave = new javax.swing.JButton();

cmdRun = new javax.swing.JButton();

cmdClose = new javax.swing.JButton();
jScrollPanel = new javax.swing.JScrollPane();

new javaiiswing.JTextPane();

txtPane

jLabell = new javax.swing.JLabel () ;
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And after that set the layout to locate the positions and call the actionListener to perform

the action event.

cmdSave.setText ("Save") ;

nmdSave.addActionListener (new java.awt.event.ActionListener ()

public void actionPerformed(java.awt.avent.ActionEvent eyt
:mdSaveActionPerformed(evt);

}

b

iToolBarl.add (cmdSave) ;

Similarly, perform on the run and close button
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Debugger Output: E I‘

(Fig 4.3.2 GUI of whole framework) !
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4.3 .3 Write a input code in the GUI

After opening a file like gh.java and then clicked in create button, new GUI is opened

where we write our program code to check out that it is errorneous or not.

vold readFile(String fname) |
try{
BufferedReader input =new Buf feredReader (new
FileReader (fname));
String line="";
while ({ line = input.readLine()) != null}) ({
txtPane.setText(txtPane.getText() + line+ "\n");
}
input.close();
}
catch (IOException ex) |

JOptionPane.showMessageDialog(this, ex.getMessage());

}

void saveFile(){
try(
Writer output=new BufferedWriter (new FileWriter (fileName));
output.wfite(txtPane.getText());
output.close();

}

catch (IOException ex)
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{
JOptionPane.showMessageDialog(this, ex.getMessage());

)

The BufferReader is used to read text from a character input stream and attaches a
Buffer to the character input Streams. Buffers allo reading more than one
Character at a time. The method input readLine() reads a text at a time.

After reading call the BufferWriter calss which extend the Writer class ans writes

text to a character output stream and allows more than one character at a time.

| Save 1'f:Rtm %E_-Close '
class ahef

systern.out printinCkIK");
}

(Fig 4.3.3 snapshot of input program)
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4.3.4 save a written code

The written code is saved by the action performed by save button in an application path
where we saved our project module.In project module, file is created when create action

is performed but the text will be written in it when we perform the save action.

private wvoid codSaveActionPerformed (java.awt.event.ActionEvent evt)
{
savelFlle();

}

4.3.5 Debug the written code

Run the program code of thousand lines by the run button which perfrom the action to

debug the whole body and gives the output in the debugger output screen.

cdRun. setText ("Run™} ;
cmdRun. addActionbistener (new java.awt.event.ActionListener{) {
public void actionPerformed(java.awt.event.ActionEvent evt) {
cndRunActionPerformed (evt) ;

}

b

jToolBarl.add(cdeun);
private veid cdeunAEtioﬁPerformed(java.awt.event.ActionEvent evt)
1
// TODO add your handliqg code here:

//compiling the file first

46




saveFile () ;

txtOutput.setTaext (""); 11

Tryj

Writer output=new BufferedWriter (new FileWriter (applicationPath +
"sctpath.bat"));

txtOutput.setText (txtOutput.getText () + "set path=\"" + javalnstallPath

n\u\nu) :
txtQutput. setText (txtOutput.getText () + "Javac -Xstdout " +
applicationPath + "errors.txt " + fileName + "\n"};
txtiutput.setText (txtOutput.getText (} + "java -cp "™ + filePath + " " & ;
JustFileName.replace(".java™,"") + "\n"};

cutput.write(txtOutput.getText());

output.close();

Runtime.getRuntime{).exec(applicationPath + "setpath.bat");
runner r=new runner():;

r.start () ;

when we clicked on the run button it first loads application path plus filename after that
look for setpath.bat.setpath.bat is javac.exe where to look for class files to import or java.exe

where to find class files to interpret. Also the application path of errors.txt which contaln the

same content as when we debug the code,
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| save || RUR] Close |

class abcf
system.out.printin("kIkI™;
}

Debugger Output:

(Fig 4.3.5: snapshot of running of input program through highlighting run button)
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4.3.6 Debugger output

When clicked on the run button, the preformed action gives the bugs or errors in the
debugger output shows the line, type of bugs and no of bugs place in an incorrect

program.

jlLabell.setText ("Debugger Outputs)s;

txtOutput.setColumns (20) ;
4 txtOutput.setRows (5) ;

]S;IollPane2.setViewportView(txtOutput);

1
setColumns and setRows retrieves the total no. of rows and columns of text area. The i“i
JViewport providesa window, or "viewpdrt" onto a data source -- for example, a text file. It
That data source is a dafa rﬁodel displayed by the Jviewport view. A J5crollPane basically
consists of JScrollBars, a JViewport, and the wiring between them, as shown in the

diagram at right,

while(( line = input.readLine()) != null)

errors+=line + "\n";

input.close();

if(errors.length()>0){.
System.out.println{"Errors!');

txtOutput.setText ("Unable to compile..\n");
txtOutput.setText (txtOutput.getText () + errors);

return;
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The above code is used to show errorneous lines of the input code in the debugger output

screen,

Jelnngrger Outpu;

arrars...
cfinaligh.java:2: «identifiar= expoctad
syster.out. printingklikl"y;

A

c¥inalgh java:2: illegal start of type
systern.out.printinkilkI"):
N

2 arrors

(Fig 4.3.6: snapshot of debugger output screen showing the bugs)

4.3.7 Output content save in errors. txt

In application path of the project module there is automatically exists a file named as
errors.txt when we debug written code. In errors.txt contains the same content as the
debugger output that types of errors and the no. of bugs. If we want to create a new file

then the text of errors.txt will be del.eted and contents of new file will exists.

File errFile=new File(applicationPath + "errors.txt");
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if (errFile.exists())

{
errFile.delete();

}

errFile=new File(applicationPath + "errors done.txt");

if (errFile.exists())

{

errFile.delete();

File Edit Format View Help

c:\fFinal\gh. Java g nt1f1er> expected
system, out. pr1nt1n(' 1"

<
1
c:\final\gh. java: 2 }

de
o
Te
system.out. pr1nt1n(' Tk

?a; start of type

2 errors

(Fig4.3.7: Snapshot showing errors.ixt file)
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CHAPTER 5

RESULT AND CONCLUSION

Our debugger is used to debug an erroronous Jjava code and help us to determine the quantity of

bugs and display expected and unexpected types of errors. Thus we conclude that this java

debugger is used to debug other Jjava programs to determine the no. of bugs and the type of bugs

and work most probably as same as ¢ debugger does.

Save i Clege

Iy l prormind ki

Dabuegaos Cutput:

PRTE RN e rs expacied

sl iR RIERT,

Viavak fenat stard of type
IR KR,

(Figs.1: Snapshot of screen showing the errors in the input program).
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APPENDIX

CODE

¥  Main class . - i

package finalpkg

public class Main {

P i
* Eparam args the command line arguments

*/ jl

public static void main{String[] args) { 'r
|

i

// TODO code application logic here f“

/*  frm object is called of frmMain class */ I

‘ /

froMain frm=new frmMain();

frm.setvisible(true};
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Editor class

prackage finalpkg;

import java.io.*;
import javax.swing.JOptionPane;

public class frmEditor extends javax.swing.JFrame{
String fileName="";
/* Installing java platform */
String javalnstallpath="c:\\Program
’,es\\Java\\Jdkl.6.0‘03\\b1n\\";
/* application path of project module */
String applicationPath="c:\\final\\";

/** Creates new form frmEditor */

public frmEditor(String _fileName)

1

/* initialize components
initComponents () ;
fileName=_fileName;
readFile(fileName) ;

}

void readFile(String fname)
{

i

tryf

/*input object of BufferReader class is created and it buffers the text
written at the command prompt*/

BufferedReader input =new BufferedReader (new FileReader (frname)) ;
String, line="";

/* readline() method reads a line of text into line */

while (( line = input.readLine()) != null) {
txtPanelsetText(txtPane.getText() fislanetot\p i) .
}
input.close();

)

/* catch accepts the object ex of the Exception class-that refres the
cxeeption caught, as a parameter*/

catch(IOException ex) {
JOptionPane.showMessageDialog (this, ex.getMessage());
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/* writes text to a character output screen*/

void saveFile () {
o

Writer output=new BufferedWriter(new FileWriter (fileName));
cutput.write (txtPane.getText());

output.close();

|

catch(IOException ex)

{

JOptionPane.showMessageDialog(this, ex.getMessage());

|

}

/** This method is called from within the constructor to
* initialize the form.

The content of this method is

* always regenerated by the Form Editor.
x/

*

/&

to add components such as buttons like save,run and close*/
private void initComponents() {

jToolBarl = new javax.swing.JToolBar();
cmdSave = new javax.swing.JButton();

cmdRun = new javax.swing.JButton();

cmdClose = new javax.swing.JButton();
jScrollPanel = new javax.swing.JScrollPane();
txtPane = new javax.swing.JTextPane();
jLabell = new javax.swing.JLabel();
jScrollPane? = new javax.swing.JScrollPane();
txtOutput = new javax.swing.JTextArea():

setDefaultCloseOperation(javax.swing.WindowConstants.EXIT ON_CLOSE);
jToolBarl.setRollover (true);

cmcdSave.setText ("Save") ;
ncdSave.setFocusable(false);

cnclSave. setHorizontalTextPosition (javax.swing.SwingConstants.CENTER) ;
cmdSave.setVerticalTextPosition(javax.swing.SwingConstants,BOTTOM) ;

/* Save action perform*/

cmclSave.addActionListener (new java.awt.event.ActionListener () {
public void actionPerformed(java.awt.event.ActionEvent evt) {
cmdSaveActionPerformed(evt);

}

DN

56




iToolBarl.add(cmdSave);
Set layout of run button*/

cdeun.setText("Run");
cdeun.setFocusable(false);

gdeun.setHorizontalTextPosition(javax.swing.SwingConstants.CENTER);

-deun.setVerticalTextPosition(javax.swing.SwingConstants.BOTTOM);
* RunAction*/ ;

:deun.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
cmdRunActionPerformed (evt) ;

}

ks
jToolBarl.add(cdeun);

;delose.setText("Close");
udelose.setFocusable(false);

/*Layout .of close */
cdelose.setHorizontalTextPosition(javax.swing.SwingConstants.CENTER);

cdelose.setVerticalTextPosition(javax.swing.SwingConstants.BOTTOM};
smdClose.addActionListener (new java.awt.event.ActionListener()

{

public void actionPerformed(java.awt.event.ActionEvent evt)

;deloseActionPerformed(evt);
}

I
jTuulBarl.add(cdelose);

chrollPanel.SetViewportView(txtPane);
/* implement debugger output screen*/
jLabell.setTextL"Debugger Output:");

txtOutput.setColumns (20) ;

txtOutput.setRows (5);

chrollPaneZ.setViewportView(txtOutput);
javax.swing.GroupLayout layout = new
javax.swing.GroupLayout(getContentPane());
getContentPane () .setLayout (layout);
layout.setHorizontalGroup !

;u,uut.createkaralleigroup(javax.swing.GroupLayout.Alignment.LEADING)
-addComponent (jToolBari, javax.swing.GroupLayout.DEFAULT_SIZE, 649,
Short.MAX VALUE)

-addComponent (jScrollPanel,
Short.MAX_VALUE)
.addGroup(layout.createSequentialGroup()

javax.swing.GroupLayDut‘DEFAULT_SIZE, 649,
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.addCompcnent(jLabell)
.addContainerGap())
-addComponent {jScroliPanez, javax.swing.GroupLayout.DEFAULT_SIZE, 649,
Shert. MAX VALUE)

);
layout.setVerticalGroup(layout.createParallelGroup(javax.swing.GroupLay
out.Alignment.LEADING)

.addGroup(layout.createSequentialGroup()
.addComponent(jToolBarl, javax.swing.GroupLayout.PREFERREDMSIZE, 25,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.CemponentPlacement.RELATED)
.addComponent(chrollPanel, javax.swing.GroupLayout.PREFERRED_SIZE,
274, javax.swing.GroupLayout.PREFERREDﬁSIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(jLabell)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(chrollPaneZ, javax.swing.GroupLayout.DEFAULT_SIZE, 99,
Short.MAX_VALUE) ) -

)i -

1

private void cmdSaveActionPerformed(java.awt.event.ActionEvent evt) {
// handling code here: :
saveFile(); :

}

private void cdeloseActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add handling code here:
this.dispose(};
}

private void cdeunActionPerformed(java.awt.event.ActionEvent evt) {
// TCDO add handling code here:
//compiling the file first
savelilel);
txtOutput.setText ("");
Lryf .
String filePath=fileName.substring(O,fileName.lastlndexof("\\"))‘+
RAR Y-
String justFileName=fileName.substring[fileName.lastIndexOf "NAMY 4L,
Writer output=new BufferedWriter (new FileWriter (applicationPath +
"setpath.bat"));

/= existence of erros.txt*/
File errFile=new File{applicationPath + "errors.txt");

if({errFile.exists{)) {
crrFile.delete();

}
errFile=new File(applicaticnPath + "errors done.txt");
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i{{errFile.exists()){
errfFile.delete();
}

LXLOutput.setText(txtOutput.getText() + "set path=\"" 4+ javaInstallPath
“\"\[l“);

rxtOutput.setText(txtOutput.getText() + "javac -Xstdout " =+

applicationPath + Yerrors.txt " + fileName + "\n");
:xtOutput.setText(txtOutput.getText() * "java -¢cp "o+ filePath + " " +
justFileName.replace(".java","") & Wppt) s

output.write(txtOutput.getText(});
output.close();

Runtime.getRuntime().exec(applicationPath + "setpath.bat");
/* application path for execution of program*/

Lunner r=new runner () ;
r.start (};

//output=new BufferedWriter (new FileWriter(applicationPath +

"setpath.bat")) ; !
//String filePath=fileName.Substring(O,fileName.lastIndexOf("\\")) + %
e f

//S8tring justFileName:fileName.substring(fileName.lastIndexOf("\\"J+l);
//txtOutput.setText(txtOutput.qetText() + "java -cp " +

filePath + " v 4 justFileName.replace(".java","") tE T ) T
//output.write(txtOutput.getText());
//output.close();
//Runtime.getRuntime().exec(application?ath + "setpath.bat");

}
catch(Exception ex) {

JOptionPane.showMessageDialog(this, ex.toString());

}

/* read errors in debugger output screen*/
public void readErrors () {
while (true) {

try{

sufferedReader input=new BufferedReader (new FileReader (applicationPath

b Yerrors ottt _

input.close(); - ; : }
input=new BufferedReader(new FileReader(applicationpath +

lerrors. EEWG

input.cloese();

input=new BufferedReader (new FileReader{applicationpath +

"errors.txt"));

String errors=""; : }
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String line="";
while(( line = input.readLine()) |= null){

errors+=line + "\n";

}

input.close();

Zirerrors.length()>0}{
System.out.println("Errors!");
txtOutput.setText("errors\n");
txtOutput.setText(txtDutpuL.getText(i T enTOrg)5:
return;

}
else
{
System.out.println("errors!");
return;
}
}

catch (Exception ex)

( ;

System.out.println(ex.getMessage());

1 |
} |

¢lass runner extends Thread( w
/* Override */
public void run(){
|
i

boolean compilationOver=false;
while(!compilationOver) )
{
try(
File f=new File(applicationPath + HerrorsitxEl);
compilationOvertf.exists();
}
catch(Exception ex) {
System.out.println("trying!");
}
1 _
System.out.pxintln("Done!");
try{ :
this.sleep(5000);
}
catch(Exception ex) {
System.out.println(ex.getMessage(});
}
readErrors();
}
}
/*4—
* @param args the command line arguments
L

public static void main(String args(])
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java.awt.EventQueue.invokeLater(new Runnable () {
public void BUR(} 54
new frmEditor("").setvisible(true);

}
}):
}

// Variables declaration

private javax.swing.JButton cmdClose;

private javax.swing;JButton cmdRun;

private javax.swing.JButton cmdSave;

private javax.swing.JLabel jLabell;

private javax.swing.JScrollPane jScrollPanel;
private javax.swing.JScrollPane jScrollPane?;
private javax.swing.JToolBar jToclBarl;
private javax.swing.JTextArea txtOutput;
private javax.swing.JTextPane txtPane;

// End of variables declaration
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# frmMain Class

package finalpkg; '

import java.io.*;

lmport javax.swing.JOptionPane; !
public class frmMain extends javax.swing.JFrame }

/** Creates new form frmMain */

public frmMain() /{
initComponents () ;

y }

/** This method is called from within the constructor to
* initialize the form.

* The content of this method is ‘
* always regenerated by the Form Editor.

>/

private void initComponents() {
jFileChooserl = new javax.swing.JFileChooser () ;
jLabell = new javax.swing.JLabel () ;
txtNewFile = new javax.swing.JTextField():
cmdCreate = new javax.swing.JButton () ;

setDefaultClOSeOperation(javax.Swing.WindowConstants.EXIT_ON_CLOSE);

jLabell.setText ("Create a new Java Eade )i

cmdCreate.setText ("Create");
cdereate.addActionListener(new java.awt.event.ActionListener () {
public void actionPerformed(java.awt.event.ActionEvent evt) {

cmdCreateActionPerformed (evt) ;
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T

’dvax.swing GroupLayout layout: = ney

Vax.swing, GroupLayout(ggtﬁonthtPane()};

.setLayout(iayout);
layout.setHorizontalGroup(

getContentPane(}

Jayout.createParallelGroup(

javax. Swing. GroupLayout . Alignment. LEADING
ddComponent(1FlleCh005911

java
vax.swing. GroupLayout. DEFAUL

)

X.s5wing. GroupLayout PREFERRED SIZE,
T SIZE,
Javax. swing. GroupLayout PREFERRED  SIZE)

-addGroup (

layout., createSequentlalGroup()

.addContainerGap()

.addComponent(jLabell}

.adereferredGap( Javax.swing.La

youtStyle, ComponentPlaLement UNRELATED
.addcomponent(txtNewFlle,

javax.swin
Javax. swing, GroupLayout . PRFFERRED SI

)

j
g. GroupLayout.PR&FERRED_SIZE, 238, ’ ‘
ZE)

dddPreferredGap(

92, Short.MAX VALUE)

.addComponent(cdeIeate, javax. swing.Grou

)

bLayout.PREFERRED S1zE, 75,

vax.swing, GroupLayout . PREFERRED  SIZE
ldtontalnerGap())

i

layout.setVerticalGrOup(

layout.createParallelGroup(javax swing.Grou

pLayout.Alignment.LEADINGJ
-addGroup (

layout. LreateSechntlalCroup()
.1ddcompunent(1Fllethoos¢rl javax. swing, GroupLayout ., PREFERRED =S LEE,
LT SIZE,

vax.swing., GroupLayout.PREFERRED_SIZE)

Javax, swing. GroupLayout DEFAU
ja

.addPreferredGap('

Javax sw1ng.LayoutStyle.ComponentPlacement.RELATED)
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.addGroup(layout.createParaJlelGr
BASELI NE)

oup (

javax.swing.GroupLayout.Alignment.

.addComponent(jLabell)
.addComponent(cdereate)

.addComponent(txtNewFile, javax.swing.GroupLayout.PREFERRED_SIZE,

javax.swing.GroupLayout.DEFAULTﬁSIZE,

jdvax.Swing.GrcupLayoutHPREFERRED¥SIZEJ)
.addContainerGap(

SLurt.MAX%VALUE))

)i

javax.swing.GroupLayout.DEFAULT_SIZE,

pack () ;

private void cdereateActiunPerformed(java.awt,event.ActionEvent evt) o

/7 handling code here:
try{

File f=new File(txtNewFile.getText())
f.createNewFile()

’
’

frmEditor frm=new frmEditor(txtNewFile.getText(})

frm.setvisible(true)

’

}
catch(IOException ex) {

JOptionPane.showMessageDialog(this, €x.getMessage());

/i—ﬂ

*

|
J
; !
@param args the command line arguments }
|
*/ i

i
public static void main(String args(]) ¢ ‘

!
java.awt.EventQueue.invokeLater(now Runnable () { | !

public voig run() {

new frmMain().setVisible(true)

r
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N

// Variables declaration

private javax.

private
private

private

javax.
javax.

javax.

swing.
swing,
swing,

swing,

JButton cmdCreate;
JFileChooser jFileChooserl;
JLabel jLabell;

JTextField LxtNewFile;

// End of variables declaration
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