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Abstract

Plagiarism or copyright infringement of protected text on the Internet is a widespread and
growing problem. The detection of this kind of plagiarism or infringement by human is time
consuming. In this project a survey on different approaches that aimed to solve this problem is to

be proposed.

Mobile Agent (MA) is executing program that migrates during execution and present

" methods for maintaining and using distributed systems [14].

Integrating one of the approaches used in plagiarism or copyright infringement of
protected text with mobile agents can be considered as a data mining problem. In this novel
approach a design and implementation of a system that makes use of mobile agents that search
the Internet for text data and compare it to submitted text data that may contain plagiarized text.
This approach will increase the efficiency of the detection process, and reduce both time and cost
that are presented in other approaches. Fault tolerance, and security techniques that enhance the

mobile agent's navigation mission are applied in this project.

The project aims to obtain high degree of accuracy in detecting plagiarized paragraphs
throughout the process of detection, and a performance comparison between different techniques

of the searching process is to proposed in this research.
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Chapter One

Introduction

1.1. Overview

According to Merriam Webster [46] plagiarizing as a transitive verb means: t0
steal and pass off (the ideas or words of another) as one's own: use (another's
production) without crediting the source; and this is what most of the students do

at preparing their homework, reports, and researches, this problem is becoming a habit

for most of the students.

Also copyright infringement of digital text is a serious problem which
threatened authors of creative works even in the non-electronic world. In the
electronic world, easy access to electronic documents and the ease of reproducing and
distributing these documents have made copyright infringement even a bigger

problem [8].

Although copying a work without obtaining permission may appear to be an
easy and convenient solution to an immediate problem, such unauthorized copying

can frequently violate the rights of the author or publisher of the copyrighted work
[15].

Mobile Agent (MA) is executing program that migrates during execution and
present methods for maintaining and using distributed systems [14]. In this project, a
new approach and an implementation using mobile agents is developed to solve the
problem of efficiently checking plagiarism and copyright infringement of digital text

in the Internet.

This new approach depends on a mobile agent that holds signatures derived
from a document and travels around the Internet to find where the data was taken

from by comparing it to signatures of documents in different digital libraries around

“i
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the Internet, also different MA techmques Wlll be studled and 1mplemented

accordingly. These techniques mcludé MA nav1gat10n MA security and fault

tolerance.
1.2. Project Importance
Plagiarism detection is very difficult and much time consuming process, and if

done by human will require much cost, patience and time, SO this project comes to

help detecting plagiarism by discovering the copying of a text without and citati(_?‘r;ﬂq_f

_the origin of the text and to reduce the cost and time for doing the process by human.
This project will help educators and students to assist in identifying writing
that is suspected to have been written by someone other than the student submitting

the work for assessment. The idea of copyright detection using mobile agents is a

A e W 4

1.3. Project Objectives

e To survey the different plagiarism detection techniques and algorithms and
choose an appropriate one for this system.

e To design and implement a system that makes use of mobile agents t0
compare the document on the Internet against documents that may contain
plagiarized text. |

e Making the process of detecting plagiarism easier and simpler.

e To apply techniques and methods that make the system fault tolerant, that is to
mask some failures that might happen throughout the agents' life cycle.

e To apply security enhancement for the agents in order to securely

communicate.

L
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1.4. Literature Review

1.4.1 Literature review related to copyright infringement and plagiarism

detection

e "lkena Copyright"
This technology was implemented by MotionDSP Company, Ikena is a video
copyright detection technology that matches content solely on the video content, it
uses a unique technology that creates a 'video fingerprint' by tracking the motion

characteristics the video [9].

o "Automated copyright detection in digital images"

In [16], Kacker, Dhiraj, Muzzolini, Russell Ennio, presented a computer-
assisted method for detecting copyright protection in digital images. It receives a
digital image, searches for capture device information associated with the digital
image, calculates one or more image characteristics of the digital image, and verifies
copyright ownership and usage authorization of the digital image in response to the

capture device information and the calculated image characteristics.

e "SNITCH: A Software Tool for Detecting Cut and Paste Plagiarism”
In [17], Sebastian Niezgoda and Thomas P. Way, presented a design and
implementation of a software tool called SNITCH, which implements a fast and

accurate plagiarism detection algorithm using the Google Web APL

e "SPLAT: A System for Self-Plagiarism Detection"

In [18], Christian S. Collberg, Stephen G. Kobourov, Joshua Louie, Thomas
Slattery at the department of computer science in university of Arizona presented a
system for self-plagiarism detection, the system uses a WebL web spider that crawls
through the web sites of the top fifty computer science departments, downloading
research papers and grouping them by author, and uses a text-comparison algorithm to

search for instance of textual reuse.
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1.4.2. Literature review related to mobile agents:

o "Mobile Agents in WWW Access Optimization"
Dr. Radwan Tahboub, Prof. Dr. V. Lazaerscu, talked in this paper about
developing an abstract approach to improve the WWW access optimization using

Mobile Agents to replicate web sites into distributed ISP’s [14].

e "A Web-Based Face Recognition System Using Mobile Agent Technology"
Xinfeng Yang, Yanchao Xing, Ann Nguyen, and Xi’ proposed this application
of mobile agent technology to solve the problem of web-based face recognition; the
proposed system integrates the computing advantages of mobile agents with several

improved face recognition algorithms to enhance system robustness [19].

1.5 Requirements
1.5.1 User requirements

o The system should provide a Graphical User Interface (GUI) in order to
interact with the user in an easy and a simple way.

e The GUI should have an option for the user to provide the system with the
document.

e The GUI should have an option for the user to start the detection process.

e The GUI should provide the user with the results and their explanation.

e The GUI should provide the user with searching, fault tolerance and security
options.

e The GUI should provide an option of making signatures for a collection of
documents (so as to construct a digital library).

e The GUI should provide the user a stopping criteria specified by the

percentage of the found plagiarized text.

i




1.5.2. System requirements

1.5.2.1 Functional requirements

The system should check the documents for their suitability to be processed
for plagiarism checking.

The system should analyze the documents and generate their fingerprints
(collection of signatures).

Mobile agents should be sent to collect categories from different digital
libraries.

Mobile agents should be sent, provided with fingerprints of the documents and
optionally their category to different digital libraries.

The mobile agent -holding fingerprints- should perform a matching process at
each digital library.

The mobile agents -holding fingerprints- should send the result of matching
after finish checking all digital libraries.

1.5.2.2 Non-functional requirements

Usability: the system should be easy to use.
Reliability: the system should be reliable under different circumstances.
Security: communication between agents should be secured.

Performance: the system should work with good performance measures.

1.6. Time Plan

ble 1.1. Tasks description (first semester)

Selecting the project.
T1.2 Collecting information, literature review and related theory.
T1.3 System analysis and requirements determination.
T1.4 System design.
T1.5 Writing documentation.

e



Table 1.2. Time plan (first semester)

Task/weekl2345678910111213141516
T1.1 | Tl |
T1.2
T1.3
T1.4
T1.5
I Table 1.3. Tasks description (second semester)
TaskID | Task description , eI
T’2.1’ System design ahd analysis.
T2.2 Component implementation.
T2.3 Components testing.
T2.4 Integrity testing.
T2.5 .| System review and incorporating feedback.
T2.6 Requirements refinement.
T2.7 Writing documentation.

Table 1.4. Time plan (second semester)

Task/week |1 |2 |3 |4 |5 |6 |7 |8 9 10 | 11

12

13

14

15| 16

T2.1

T2.2

T2.3

T2.4

T2.5

T2.6

T2.7
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1.7. Road Map

The project consists of six chapters, each chapter talks about a specific area of

the project, this page is the final page in chapter one, following is a description of the

next chapters.

Chapter Two:

Chapter Three:

Chapter Four:

Chapter Five:

Chapter Six:

Theoretical Background, this chapter gives a clear picture
about the system theoretical background related to the main
concepts of copyright, agent, mobile agents, and security in

mobile agents, fault tolerance and system basic components.

Conceptual design, this chapter shows system block
diagram, design options that can be used in the system, and

how each system components interface with each other.

Detailed system design, this chapter describes the program
that operates the project, psudocode and algorithms  that

describe project systems processes.

System Implementation and Testing, this chapter discusses

the actual project testing and implementation in details.

Conclusion and Future Work, this chapter is simplif"}i”ng) the

conclusions and results achieved after implementing the
entire project and gives suggestions for the future system

developing.
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Chapter Two

Theoretical Background

This chapter provides an illustrative theoretical background for the project

related topics, software and components.

2.1. Copyright

2.1.1. Basic concept

A copyright is a legal tool that provides the creator of a work of authorship the
right to control how the work is used, including the exclusive right to reproduce,
distribute, adapt, display and perform the work. For example, the author of a book or

musical composition has the exclusive right to publish it [3].

2.1.2. The copyright problem

Copyright protects works of authorship. A work of authorship is any creative
work created by a human being that can be communicated to other humans, either
directly or with the aid of a device such as a film projector. Works of authorship
include, but are not limited to: writings of all types, musical works, including song
lyrics, plays, photographs, databases, maps, artworks, sculpture and graphics, movies
and videos, computer software, sound recordings, pantomimes and choreographic
works, and, architectural drawings and blueprints and the design of actual buildings
[3]-

The digital copyright problem involves a complex set of stakeholders that

include copyright holders, users, rights defenders, innovators, and decision makers.
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The concerns and interactions of these stakeholders are complicated: many of them

share members; others include members with conflicting interests [10].

Recently, the digital world required some changes. While promising to
promote progress by enabling copyright holders to each wider audience at low
reproduction and distribution costs, and enabling the public to access a wider range of
works to learn from, the digital world also enabled unauthorized reproduction and
distribution of works and threatened the royalty-based businesses of copyright
holders. The amendments aimed at addressing the concerns related to unauthorized
reproduction and distribution of works failed to re-establish the balance between the
rights and incentives of different stakeholder groups. One of the most drastically
affected groups is the public whose ability to access and use digital works can be

controlled and limited by Digital Rights Management (DRM) systems [10].

2.1.3. Approaches to copyright infringement detection for text

There have been two kinds of attempts to solve the problem of copyright

violations on the web [8].

o The first kind is based on protection of the work by making it difficult to copy.

o The second kind of attempts can be generally called copy detection. These

systems detect copyright violations by finding partial overlaps among
documents.

Copy detection methods do not make copyright infringement impossible either.

However, they might be effective deterrents.

Detection tools can be: [8]
o Verbatim: There have been a few attempts to identify “yerbatim” copyright
violations, (i.e., violations where part of the document has been copied

character for character). These systems prepare fingerprints of documents

11
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from the web in order to form a repository and match target documents against
the fingerprints in their repository.

o Non-verbatim: None of these attempts forms a conceptual fingerprint of
documents. With string based fingerprinting, ~alternative = ways of
communicating the same concepts end up being represented differently, and
this makes slightly paraphrased but conceptually equivalent documents look

completely unrelated.
2.2. Plagiarism

Plagiarism is stealing somebody's work or idea; the process of copying another

person's idea or written work and claiming it as original [11].

Plagiarism is becoming a habit for most students running away from creativity,
reading and understanding ideas and sentences, "cut and paste" may become one day
a star in the flag for the country of education, easy access to text online, by searching
Google[47] or Yahoo![48], a student can find free ideas, free articles, free notes, that
can be easily grabbed and included in a document within seconds, and then submitted

as if the student had done all the work!

Many systems were created to detect plagiarism, many algorithms improved,

many techniques were used, but still large number of students plagiarizes.

Whether it is copyright infringement, or plagiarism, the problem is one, and

solutions are aimed to solve the problem.
2.3. Mobile Agents
2.3.1. Definition of an agent

There is no commonly agreed upon definition of exactly what an agent is [1].
However there are many definitions of an agent, from the system perspective an agent
is a software objéot that is situated within an execution environment and possesses the
following mandator}fm@plg;tiei ,. [5]
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e Reactive - seﬁses changes in the environment and acts accordingly to those
changes.

o  Autonomous - has control over its own actions.

. Goal driven - is pro-active.

Temporally continuous - is continuously executing.

And may possess any of the following orthogonal properties: [5]
o Communicative - able to communicate with other agents.
o Mobile - can travel from one host to another.
e Learning - adapts in accordance with previous experience.

e Believable - appears believable to the end-user.

2.3.2. Definition of a mobile agent

A mobile agent can be defined as an object that migrates through many hosts
in a heterogeneous network, under its own control, in order to perform tasks using

resources of these hosts [2].

2.3.3. Mobile agent components

A mobile agent, as depicted in Figure 2.1., consists of three parts: code, state and
data [4].
o The code is that aspect of the agent that is executed when it migrates to a
platform. In the simplest case there is a single code.
o The state is the data execution environment of the agent, including the
program counter and the execution stack.
e The data consists of the variables used by the agents, such as knowledge, file

identifiers, etc.

13
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Figure 2.1. Basic structure of a mobile agent [4]

2.3.4. Mobile agent paradigm

A key characteristic of the mobile agent paradigm, see figure 2.2. , is that any
host in the network is allowed a high degree of flexibility to possess any mixture of
know-how (code), resources, and processors. Its processing capabilities can be
combined with local resources. Know-how (in the form of mobile agents) is not tied

to a single host but available throughout the network [5].

Figure 2.2. Mobile agent paradigm [5]

2.3.5. Mobile agent security
Due to the mobility of the agent it needs protection from other agents and from

the hosts on which they execute. Similarly, hosts need to be protected from agents and

from other parties that can communicate with the platform [7].
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Just as an agent’s connmuﬁéation with its environment needs to be protected,
the following security properties should be provided: [7]
e (onfidentiality: assurance that communicated information is not accessible to
unauthorized parties.
e Data integrity: assurance that communicated information cannot be

manipulated by unauthorized parties without being detected.

o Authentication of origin: assurance that communication originates from its

claimant.

o Availability: assurance that communication reaches its intended recipient ina
timely fashion

o Non-repudiation: assurance that the originating entity can be held responsible

for its communications.

2.3.6. Fault tolerance in multi-agent systems (MAS)
2.3.6.1. Definition of fault tolerance

Fault tolerance is the ability of a system to respond gracefully to an

unexpected hardware or software failure [6].
2.3.6.2. MAS faults and failure

A failure occurs when the system produces results that do not meet the
specified requirements. A fault is defined to be a defect within a component of a MAS
that may lead to a failure. Faults in a MAS can be grouped into five categories as
shown in Table2.1. When a fault does occur in a MAS. interactions between agents

may cause the fault to spread throughout the system in unpredictable ways [21].
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Table 2.1. Fault types in MASs

Program bugs Errors in programming that. are not detected by system
‘ testing.
Ormission errors in programming. The programming does not
Unforeseen states handle a particular state. System testing does not test for this
state.
Processor faults System crash or a shortage of system resources.
. Slow downs, failures or other problems with the
Communication faults .
communication links.
. . System behavior which is not predicted; Emerging behavior
Emerging behavior . .
may be beneficial or detrimental.

2.4. Software Description

2.4.1. The JADE platform

@gva @gent %evaework (JADE) is a software platform that
provides basic middleware-layer functionalities which are independent of the specific
application and which simplify the realization of distributed applications that exploit

the software agent abstraction [4].

2.4.1.1. JADE architecture

Figure 2.3. shows the main architectural elements of a JADE platform. A
JADE platform is composed of agent containers that can be distributed over the
network. Agents live in containers which are the Java process that provides the JADE

run-time and all the services needed for hosting and executing agents [4].

There is a special containet, called the main container, which represents the
’bootstrap point of a platform, it is the first container to be launched and all other
containers must join to a main container by registering with it. The UML diagram in
Figure 2.4 schematizes the relationships between the main architectural elements of

JADE [4].
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The programmer identifies containers by simply using a logical name; by
default the main container is named ‘Main Container’ while the others are named

‘Container-1°, ‘Container-2’, etc. Command-line options are available to override

default names [4].

%

™~

PLATFORM

I
)
=
Cther FIPA Platfom

Figure 2.3. Main architectural elements of a JADE platform [4]

AgentPlatform
1 -is composed of
1.
-registers with Contalner ives in Agent
1. 1 0.

1

1 |maincontainer

Figure 2.4. Relationship between the main architectural elements [4]
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2.4.1.2. Foundation of intelligent physical agents (FIPA)

FIPA is a non-profit making organization that was established in 1996 with the
st

aim of promoting specifications for facilitating interoperability between agent

systems. The model proposed by FIPA consists of concrete specifications enabling

interoperability, based on a high-level abstract architecture [20].

2.4.2. Java programming language

Java, in computer science, object-oriented programming language introduced
in 1995 by Sun Microsystems, Inc. Java facilitates the distribution of both data and
small applications programs, called applets, over the Internet. Java applications do not
interact directly with a computer’s central processing unit (CPU) or operating system
and are therefore platform independent, meaning that they can run on any type of
personal computer, workstation, or mainframe computer. This cross-platform
capability, referred to as “write once, run everywhere,” has caught the attention of
many software developers and users. With Java, software developers can write
applications that will run on otherwise incompatible operating systems such as

Windows, the Macintosh operating system, OS/2, or UNIX [11].

2.4.3. Java platform, standard edition (Java SE)

There are two principal products in the Java SE platform family: Java SE

Runtime Environment (JRE) and Java Development Kit (JDK) [13].
e Java runtime environment (JRE)
The Java Runtime Environment (JRE) provides the libraries, the Java Virtual

Machine, and other components to run applets and applications written in the Java

programming language [13].
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e Java development kit (JDK)

The JDK is a superset of the JRE, and contains everything that is in the JRE,
plus tools such as the compilers and debuggers necessary for developing applets and
applications. The conceptual diagram in figure 2.5. illustrates all the component

technologies in Java SE platform and how they fit together [13].

peployinent
echinologies

Integration
Libraries

C Other Base
W/JRE-' Lihm;ies

* lang and util
_ Base
Libraries

- Java Virtual
: Machine

Figure 2.5. Component technologies in Java SE platform [13]

2.4.1. NetBeans IDE

The NetBeans Integrated Development Environment (IDE) is a free, open-
source IDE for software developers, programmers get all the tools they need to create
professional desktop, enterprise, web and mobile applications, in Java, C/C++ and
even Ruby. The IDE runs on many platforms including Windows, Linux, Mac OS§ X

and Solaris; it is easy to install and use straight out of the box [12].
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2.5. Survey on Plagiarism Detection Systems.

We made a survey on different plagiarism detection systems, the results is

summarized in table 2.2, with five of the systems that we reviewed.

For the complete discussion see appendix A.

Table 2.2. Comparison among plagiarism detection software

Web based, | Web based, Web base, Window Web

server side Server side searches based. based,

processing. | Processing. Google and server side
Yahoo. processing.

MS Word, ZIP, DOC, Direct cut MS Word, Only

PostScript, TXT, and paste HTML, and | submitted

PDF, PDF, RTF, in text box | plain text. URLs.

HTML, HTML. at site.

RTF, and

plain text.

Yes. Yes. Yes. Yes. Yes.

No. No. No. No. No.

Compares Compares Compares Only Compares

uploaded uploaded uploaded compares web page

documents | documents documents | submitted of the

against the | against the against the | documents submitted

internet. internet. internet by user URL

against against the
each others. | internet.
Depends on | Depends on | Free. Free. $0.05 per
he number | the number search.
of students. | of students.
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2.6. Questionnaire on Plagiarism at Palestine Polytechnic University (PPU)

In this questionnaire we targeted 100 graduate students at college of
engineering and technology, we targeted graduate students because they have
a long experience in writing reports and making researches, also from this

questionnaire we aimed to review different issues related to plagiarism.

The questionnaire contained the following questions:

1. During your university courses, have you used "cut and paste" from the
internet as a method for preparing reports or researches?
a. Yes b. No

2. If your answer was "Yes" in the first question, were you mentioning the source
from where you took the text?
a. Yes b. No

3. Have you used "cut and paste”" from your colleagues' reports in preparing
reports of researches?

a. Yes b. No

4. If you answered "Yes" on either question 1 or 3 then what made you to use
"cut and paste" in preparing reports or researches?
a. Not having enough time.
b. Laziness.
¢. Not having the ability to understand the text or the ideas and wri'te them

using my own word.

5. Do you know that at some universities a student caught with a plagiarized
report gets zero on that report, and might get dismissed from the university?
a. Yes b. No

6. Do you know that plagiarism of online text might violate the Copyrights of the
owner of the text?
a. Yes b. No

7. Do you think that the popularity of the internet and the availability of

documents online make jt easier to plagiarize?

a. Yes b. No
8. Do you know that there exist Software programs that detect plagiarism?
a. Yes b. No
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1.

2.

Do you think that such programs will reduce plagiarism?

a. Yes b. No

Do you think that such programs will corrupt the relation between students
and their teachers?

a. Yes b. No

The questionnaire's results were disappointing, about 60% of the students
participated in this questionnaire have committed plagiarism either from their

colleagues' reports, or from the internet.

# Plagiariezed

@ Had not plagiarize

Figure 2.6: Plagiarism ratio among graduate students

We noticed that students rely too much on online documents to do their
reports and researches, that is "cut and paste" is becoming a habit for most of
students, also from the questionnaire, about half of the students don’t have the
ability to collects thought and make an effective writing using their own
words, and the cumulative process of surrendering to this weakness reduce
more and more the ability of the student to understand and progress in his
study at the university.

Even though most of the students know the possible punishment of the
detection of plagiarism, and that plagiarism could violate the copyrights of the
owner of the documents, still a large fraction of them commits plagiarism.
There are a high percentage of students who don’t know about programs that

detects plagiarism; we think that if students know about plagiarism programs
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and how these programs can detect plagiarism, then the percentage of
plagiarism among students will decrease in a great manner.

e As a conclusion, Internet is becoming the main soﬁrce of interest of
educational activities done by students, specially written ones, and committing

plagiarism will degrade the educational and mental levels of the students.

For the complete results of the questionnaire see appendix B.

2.7. Summary

This chapter provided an illustrative theoretical background for the project

related topics, including software used in the project.
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Chapter Three

Conceptual Design

This chapter includes conceptual design issues, architectural design, system

modeling, and detailed description of the project objectives.

3.1. Detailed Project Objectives

e To survey the different plagiarism detection techniques and algorithms and
choose an appropriate one for this system.

We will make a survey on different plagiarism detection techniques and
algdrithms and consider one of them to be implemented in this system.

e To design and implement a system that makes use of mobile agents to

compare the document on the Internet against documents that may contain
plagiarized text.
This project mainly aims to design and implement a system that make use of
mobile agents that travel around the Internet holding documents containing
text data, and try to find the origin of this text, and then send the results of
what they found.

e Making the process of detecting plagiarism easier and simpler.

Instead of letting a person search the Internet for a text and keeps on
comparing it with some text, mobile agents could do all the process by
themselves and return the results to the user.

o To apply techniques and methods that make the system fault tolerant, that is to
mask some failures that might happen throughout the agents' life cycle.

The agent could face some problems while traversing the digital libraries on
the Internet, even the platform of the agent could crash or face some problem,
 fault tolerance will be applied to the overall system to mask such problems.

e To apply security enhancement for the agents in order to securely

communicate among each others.
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Two modules are applied to the mobile agents:
® The security module,

® The fault tolerance module,

Two external entities interact with the system:
® The User of the system.
® The digital library system.

See figure 3.2.

Security
module

MOb"e

Fault tolerance
module

PLADMA system

User-system
(interaction
subsystem)

Digital library
system

Figure 3.2, System block diagram.

3.2.3. User —System interaction subsystem

®  Submission of the document by the user.

®  Option to select the type of the document such as: scientific, historical,

gcographical.. . etc,

® Start of the copyright detection process.

process.

This subsystem contains two types of Stationary agents:

27



e Agents to set the categories provided by one type of the mobile agents we call
these agents Categories Collectors' Coordinator Agents (C? A).
e Agents to coordinate the other types of mobile agents we call these agents
Documents Coordinator Agents (DCA).
e Agent to control buttons according to the progress of the searching process we
call these agents Buttons Controller Agents (BCA).
The first two types of stationary agents interact with the mobile agents in different
ways such as:
e Providing mobile agents a migration plan.
* Providing mobile agents fingerprints of the documents.
e Activate mobile agents.

More details in the next chapter.
3.2.4. Mobile agents

There are three types of mobile agents in this system:
* Mobile agents to do the searching and matching process we call them Worker
Agents (WA).
e Mobile agents to kill other agents at some stage of searching we call them
Killer Agents (KA).
* Mobile agents to collect different categories from different digital libraries we
call them Categories Collector Agents (C*A).
The WAs are the main mobile agents in the system, they do the searching and
matching process these agents will interact with the DCA and the digital library
system, they take instructions from the DCA for its migration plan; also they will
carry the fingerprint(s) of the document(s) that it will work on at each digital library,
the mission of this type is summarized in the next five steps, see figure 3.3,

specifications of the other types are in the next chapter.

e Step 1: Leave the supervisor computer holding a fingerprint(s) of the
submitted document(s).
e Step 2: Migrate to a digital library.

e Step 3: Do the searching and matching process and save the results.
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e Step 4: Repeat (2, 3) until finishes traversing all digital libraries.

e Step 5: Return results to the user —system interaction subsystem.

Figure 3.3. Steps of the WA's mission.

F;Z-S Digital library system

|

I
i

A digital library is a system that contains different type of documents; each

digital library should have a database of documents categorized according to their

\ type.

—

3.2.6. Fault tolerance module

In order for this system to be a high performance system it must be fault

tolerant; it must be able to continue operating despite the failure of a limited subset of

hardware or software or in the presence of failure.

Several approaches to fault-tolerance in MASs, such as using agent replication [21]
that means creating one or more duplicates of one or more agents in a multi-agent

system. Each of these duplicates is capable of performing the same task as the original

ageht.
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In this system two variants of agent replication are applied, centralized approach and

windowing approach [44, 43] more details in the next chapter.

3.2.7. Security module

Security is one important aspect of mobile agent systems. Due to
communication, execution, and mobility of a mobile agent, it may face many security
threats [7], to protect a mobile agent there have been many attempts to address the

threats posed to mobile agents, in order to make the communication secure between

different agents that communicate with each others in this system, encryption with
e e et

symmetric W is applied.

3.2.8. How does the system work?

PLADMA system

User-system interaction subsystem Mobile agents

0w

GUI unit

Figure 3.4. Components interaction.

Figure 3.4 describes interactions between different components of the system, as
the GUI unit starts up it activates the C>A, this agent activates a number of C?As, each
C?A is provided with the address of the digital library it is supposed to go to, C?As
collects the categories available at each digital library and send them back to C°A an
illustration in figure 3.5, then the user has to submit documents to be check for

plagiarism, after submitting the documents, the user clicks start and the processes
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starts, the user has 4 different options for the searching techniques described in
section 3.2.9 . ‘

When the operation starts, for each document a DCA is activated, each DCA is
responsible for starting a number of WAs, each WA is provide by the fingerprint of
the documents to be checked, when a WA reaches a digital library, it uses a
plagiarism detection technique to check the respective documents at the digital library
against the fingerprint it hold, after it finishes the detection process, it goes to another
digital library or returns the result to the DCA; depending on the searching technique
it uses.

Finally after a DCA gets all results from all WAs it has activated it generate
reports that represent the text of the document, and spots the plagiarized sentences.

In the following two section a description of how the plagiarism check is done,

and the different searching scenarios used.

Agent movment

Result sending

C’A: Categories Collectors’
Coordinator Agent

C?A: Categories’ collector
Agent

Figure 3.5. C’A and C?A interaction.
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3.2.9. Searching scenarios

We suggest 4 scenarios for the searching process described as follows:

3.2.9.1. Scenario 1: Sequential searching using one agent.

Step: 6- send
Result

Agent movment

Result sending
R L mm— emme——

WA: Worker Agent
DCA: Documents’ Coordinator Agent

Figure 3.6. Sequential search.

The simplest scenario, where only one agent is activated, going to each digital

library in sequential order, doing the "searching and checking" process on them one

by one, and finally send the results to the DCA, see figure 3.6.
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3.2.9.2. Scenario 2: Sequential searching using multiple agents.

WA 1, WA 2, WA 3

Step 6: Send
results

I
1
I
I
I
!
i
|
|
|
|

3
Step 3

Agent movment

Result sending

WA: Worker Agent

DCA: Documents’ Coordinator Agent

Figure 3.7. Sequential search using multiple agents.

Scenario 1 can be extended so that multiple agents are working on the document,
all going in on the same order to different digital libraries, each agent checking a

fraction of the signature files depending on the overall number of the agents, every

E]

agent is provided with the complete signature of the submitted document, each WA

will send the results of the checking after it finishes searching all digital libraries, see

figure 3.7.
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3.2.9.3. Scenario 3: Parallel searching.

Agent movment

Result sending

WA: Worker Agent

DCA: Documents’ Coordinator Agent

Figure 3.8. Parallel search.

This scenario works by sending an agent to each digital library, the agent works
only on the respective digital library, all agents work in parallel, each agent holds the
signatures of the submitted document, when an agent finishes work it sends the result
to the DCA, the more documents are submitted the more agents are send to the digital

libraries see figure 3.8.
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3.2.9.4. Scenario 4: Distributed sequential and parallel searching.

Agent movment

Result sending N

commwes  oowens  cammmme R )

WA: Worker Agent

DCA: Documents’ Coordinator Agent

WA 2

Figure 3.9. Distributed search (1).

Agent movment

Result sending N

ey crmmre eowwn cEewmm )

WA: Worker Agent

DCA: Documents’ Coordinator Agent

Figure 3.10. Distributed search (2).

Scenario 2 can be extended so that agents starts working from different digital
libraries in different orders, for example, WA 1 starts at digital library 1 checks
through a fraction of the signature files, then goes to digital library 1, and WA 2 goes
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to digital library 2 checks through a fraction of the signature files then goes to digital
library 1 see figures 3.9 and 3.10.

3.2.10. Plagiarism detection

There are different techniques used in detecting plagiarism of text, either in

verbatim detection or in non-verbatim detection.

3.2.10.1. Plagiarism detection techniques

o Frequency of hapax legomena [36], which are words that occur only one time
in a text, this strategy can be used to compare two documents, where if the
common percentage of hepax legomena between the two documents is above
some percentage, then one of the documents is considered to be plagiarized
from the other one.

e Use of TF-IDF approach (Terms frequency - inverse document frequency)
[37], that computes a value for word or collection of words in the document,
according to its frequency in the document itself, and its frequency in the
searched documerits, and compare that value to values that are previously
calculated for the documents already in the database.

e Use of N-gram [38], which mean N number of words, for example a tri-gram
words of the sentence (Palestine polytechnic university is a great university)
are: (Palestine polytechnic university), (polytechnic university is), (university
is a), (is a great), (a great university). After the generation of the N-gram
chunks, they are compared to N-grams chunks generated from documents
stored in a database of documents.

o The use of Google or any other search engine, by dividing the text into
sentences and search each sentence using Google see [22] [29].

e By using statistical methods such as counting the punctuation marks,
misspelled word, words distribution within the document see [40]

o Using linguistic analysis, such as vocabulary substitution detection, passive

voice usage detection see [10]
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In the plagiarism detection-part t of this project we used N-gram method, we
preferred to use this method because we need to check the whole document, not only
one word or one phrase, also the system is to check modified "cut and paste"
sentences of the documents, modification of the word with its synonyms will not be

check.

The N-gram method is based on a pattern matching algorithm called Karp-
Rabin[39] see table 3.1, this algorithm is based on having a preprocessing stage of
calculating a hash value for the string, and then calculating hash values to the
paragraph according to the length of the string, suppose string length is M and
paragraph length is N then N-M+1 hash values will be computed for the paragraph,
for example let "abc" be the string and "bedaabed" be part of the paragraph, and S=
H(abc) be the hash value of "abc", then it compute H(bcd), H(cda),H(daa)... and so
on, then S is compared to the hash values generated from the paragraph text if a match
is found then the string is compared to the subset of the paragraph generated from that

hash value, and that is done until a match is found or all hashes are compared.

Table 3.1. Pseudocode of Karp-Rabin algorithm [39]

public int KarpRabin(String t, String p) |
int n = t.length();
int m = p.length();:
int hpatt = hash(p)/
int htxt = hash(t[0..m-1]);
for(int i = 0; i < n; i++) {
if (htxt == hpatt) {
if (t[i..i+m-1] == p) { return i; }
htxt = hash(t[i+1..i+m]);
}
}
System.out.println(“not found!” ") ;
return -1;

3.2.10.2. Detecting plagiarism using N-gram

From the Karp-Rabin algorithm for pattern matching, and the idea of N-gram
method for detecting plagiarism, we suggest the following method for detecting

plagiarism:

Step 1: Read the text of the document.
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Step 2: Define a value N to be the size of the chunk used.
Step 4: Define a word to be any sequence of characters separated by a space.
Step 3: Break the text of the document into M tokens of size N.
Step 4: Generate a hash value for each token generated and save all hashes.
Step 5: Do all previous steps for all documents that are to be checked against the input
document.
Step 6: Initially there is no hit in the hits list for the hashes.
Step 7: For all hashes of the input document:
Search for a match in all checking documents.
Step 8: Set a hit values for all matched hashes.
Step 9: apply filters on the hit list.

Step 10: From the hit list generate a list represents plagiarized words.

3.2.10.1. Example on detecting plagiarism

To illustrate the previous steps we provide in this section this simple example that will
explain how the plagiarism detection is done.

Suppose we have the following original paragraph:

Palestine polytechnic university is the best university in Palestine af the field of
engineering and technology; it provides the Palestinian society every year with a
number of highly qualified engineers who apply their knowledge and experience fo
make Palestine a better place to live.

And some changes were made to this paragraph as the following:

Palestine polytechnic university is the worst university in Palestine at the field of
engineering and technology; it does not provide the Palestinian society every year
with a number of highly qudlified engineers, they don’t care about applying their
knowledge and experience to make Palestine ¢ better place to live. To be honest
studying engineering is a waste of time.

Red words represent modification of the original paragraph; other parts represent
parts of the original text that was simply added using "cut and paste".

Suppose that the chunk size is 3 (tri-gram):

First the original text is broken into the chunks with lower case letters see table 3.2.
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Table 3.2. Tri-grams generation

1 2 3 4 5

palestine polytechnic | polytechnic university is the is the best the best

university university is university

best university in university in in palestine at palestine at the at the field
palestine

the field of field of of engineering engineering and and technology;
engineering and technology; it

technology; it it provides the provides the the Palestinian Palestinian

provides Palestinian society society every

society every year every year with year with a with a number a number of

number of highly of highly highly qualified qualified engineers | engineers who
qualified engineers who apply

who apply their apply their their knowledge knowledge and and experience to
knowledge and experience

experience to make to make make palestine a palestine a better a better place
palestine

better place to place to live.

For each gram a hash value is computed using the java.lang.String class, for instance,

a hash code is computed according to the formula [41]:
s[0] * 317714 (1] % 317 2+ . +s[n—1]
Using Java int (32-bit) arithmetic, where s[i] is the ith character of the string, and » is

the length of the string.

Then the hash code is converted to hexadecimal and all hashes are saved in a file that

represents the signature of the respective text see table 3.3.

Table 3.3. Hashes generated for tri-grams (original text).

1 2 3 4 5

1| 5bd9c26d | a3b4ed9e | 837ef373 | 1148e6d7 | d0c842e5
2 | 74144c¢5 | 9933d594 | f27548e7 | c0ab9971 | h272b302
3 | ¢6449814 | e2f073f0 | 5f09913f | c2d95e67 | elalfolb
4 | 56aab78a | 7077908 | be48edb7 | 876366¢c1 | 3e0ce957
5 | 2b22dcc6 | 19fe989c | 44696c96 | 7424e5e | 6f6ed8fl
6 | cf31f33f | 377670c | d4635391 | b74c26e2 | d02866d0
7 | 18eb8cla | 756d545a | 5d5c1b11l | ff20578b | 80a3e6b8
8 | 5dc95003 | f6989b98 | fe6e57dc | b8bbda06 | ebdeeaaa
9 | 841d703c | cf06f50a

The same previous process is done on the second text (the text to be checked), that is

tri-grams are generated from the text using the same technique, and hashes are

‘generated from the try-grams see table 3.4.
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Table 3.4. Hashes generated for tri-grams (modified text).

1 2 3 4 5 6 7
1 | 5bd9c26d | a3b4e49e | 837ef373 | 3¢36364a b4a77793e | 208b5d4e | 9933d594
2 | f27548e7 | c0ab9971 | b272b302 | c6449814 e2f073f0 | 5f09913f | c2d95e67
3 | e1a1f91b | 983719e3 | c313183f e7a34f293 | ee41001b | be59b8e8 | 876366¢c1
4 | 3e0ce957 | 2b22dcc6 | 19fe989c | 44696c96 | 7424e5e 6f6ed8fl | cf31f33f
5 | 377670c b8072023 | fbdalcad | 5ce42582 | cf9cab95 2ccd9900 | 687710a
6 | 25f57b5f | eeelb6d4 | 5d5c1bll £f20578b | 80a3e6b8 | 5dc95003 | f6989b98
7 | fe6e57dc | b8bbda06 | ebdeeaaa | 841d703c | cf06f50a ce221d42 | 7cfade36
8 | 466e7409 | 1f819d03 | eeaf5533 | 5d83a502 8f4f7748 | 21100blb | cafSbe24
9 | 48717¢56 :

Then a search is done on the hashes of the second text, and a hit list is generated as
the following:
o Ifthe hash value is found put 1 at the respective position of the hit list.
e Ifitis not found put 0.
Initially the hit list contains:
{0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0}.
Each 0 represent a non-found hash value.
After searching for all values the list will be :
(1110001 1111111 1000001 1111111 1100000 0111111 1111100 0000000 O}.

Two filters are applied on the hit list:

The first filter is used to remove small hits from a text according to a threshold value,

for example if only three chunks were found and the resulted hit list was:
£0000000 0000000 0001000 0000000 0000000 1000000 0010000 0000000 0}.
The filter will remove the three ones and the hit list will return like this:

{0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 O}.

The second filter is applied to remove some noisy hits; for example if the hit list was:

{0000000 111111 111111 0000000 0000000 0000001 0000001 0000000 0}.

The first filter will not remove the lonely ones, that’s why we need the second filter.
Back to the example above, both filters will keep the hit list as it is,

1110001 1111111 1000001 1111111 1100000 0111111 1111100 0000000 O}.
Then the hit list is converted to words list, that is a list representing the place of

plagiarized words,
(1111101 1111111 1110001 1111111 1111000 0111111 1111111 0000000 000}.
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3.3. System Modeling

3.3.1. Data flow diagrams

ubmitted text document

. Copyright
Referenqes and matchin infringement | DLText document { Digital library
rates :
detection l (DL)
process \
Text documents
Y
Documents
server

Figure 3.11. DFD level 0.

Copyright infringement
detection process

Submitted text document

References and matching
rates report

Digital library

(DL)
DLText document Y

Text documents

v
Documents
server

Figure 3.12. DFD level 1
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Table 3.5. DFD level 1 processes

Pl Check input document.
P2 Analyze checked document.-
P3 Generate fingerprint.
P4 Check DL document.
P5 Analyze checked document.
P6 Generate finger.
P7 Matching process.
P8 Analyze results.
P9 References and matching rates report generation.

Table 3.6. DFD level 1 data

D1 Checked document.

D2 Analyzed document.

D3 Fingerprint of the document.

D4 Checked DL document.

D5 Analyzed DL document.

D6 Fingerprint of DL document.

D7 Analyzed result.

D8 References and matching rate report.

3.3.2. Use cases

Digital library system

Read document

A Check documents

Collects categories

C2A

Figure 3.13. Use cases at the digital library system
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User

WA

User - system interaction
subsystem

I Read report
P Control Buttons K|

] Submit document

Activates C2As 7

> Activates WAs and KAs

Setup Categories 4

2\ Generate reports

™ Carry fingerprint Return Categories 4

A

3.3.3. Sequence diagram

c
o
©
=

|

Input document (ID)

BCA

C2A

Figure 3.14. Use cases at user-system interaction subsystem

E

Digital Libra

Report & plag. percentage

Request signature files.

Return signature files

Report

R ettt

GUI Unit DCA
1 )
1 ]
1 i
1 1
1 I
o ]
'E Signature of (ID) E
E 'E Migration plan
E E Signnature of (ID)
| |
] i
] 1
1 1
] 1
| |
! L Matching results
: )
la ]
I 1
[ 1
| ]
1 1
] ]
i ]
i ]
] 1

“"”“‘“'—”"‘L‘ﬂf“'"““‘”y‘"”“_“-”“'

e e e Y

Figure 3.15. Sequence diagram describes the plagiarism detection operation.
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0
&
>
]
]
2>

Digital Library

Digital Library address

Request categories

Return categories

Categories

——————be - Y l
——— L ]

Figure 3.16. Sequence diagram describes collecting the categories.

3.4. Summary

In this chapter we described conceptual design issues, architectural design, system

modeling, and detailed description of the project objectives.
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HAPTER 4

DETAILED SYSTEM
DESIGN

4.1. Architecture of PLADMA

4.2. Detailed Specifications of PLADMA Components
4.3. Agent's Tasks and Interactions in JADE

4.4. Detailed System Modeling

4.5. GUI Design

4.6. Fault Tolerance Module

4.7. Security Meodule

4.8. Limitations

4.9. Assumptions

4.10. Summary
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4.2. Detailed specifications of PLADMA components

4.2.1. GUI unit:

A button for the user titled "Open document" that allows the user to select a
folder of documents to have all its documents checked, where the document
either (.doc) document or (.txt) document.

A drop down menu that allows the user to select the type of the document such
as scientific, physics, historical... etc.

A Button titled "Start" that allows the user to start the "searching and
checking" operation.

A check box, that let the user determine where to use fault tolerance or not
while the agent is moving from container to container.

An option to change the chunk's size to be used.

3 options for the user to choose the different method that to be used while
searching, also an option to select the number of agents to be used while
searching.

The home side is responsible for making the signatures for the selected
documents.

The home side starts a "receiver agent" for each document this agent is
provided with the signature of the document and other information related to
the document and the signature, it is — the receiver agent- to be started when
the user clicks on "Start" button.

A drop down menu that will show the result of searching of different agents.

4.2.2. Documents' Coordinator Agent (DCA)

Only one DCA is started for each document.
It starts a number of WAs according to the scenario used in searching.

It waits for messages containing the result of checking from searching agents.
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e When a message is received with more than a threshold of percentage of
plagiarism the receiver agent generate a report indication the places of the
document where plagiarism was committed, and the percentage of plagiarism.

e If any message of results appears to have more than a threshold value of
percentage of plagiarized text, or the last message was received, then the
receiver agent sends a message to Agent Management System (AMS) asking
for available location, and then starts "killer agents" to kill all other agents that

are still working on the document on different locations.
4.2.3. Worker Agent (WA)

e As one of the group of worker agents; each worker agent is responsible for
checking for matches for the signatures in the signature file it holds.

e According to the scenario indicated, the searching is done; the searching agent
goes to specific digital library or a series of digital libraries, doing the
checking process on each one, either on all the signature files or a fraction of
them.

e If the searching agent found more than a threshold value of percentage of
plagiarized text or it finished searching in all digital libraries it is aimed to,
then it sends a message to the "receiver agent" that indicates which chunks are

found and the location of the file where they found, and then kills itself.
4.2.4. Killer Agent (KA)

e Depending on the number of locations on the platform, a number of killer
agents are started by the receiver agent, in order to kill agents that are still
working (in case of finishing the checking process by any agent).

e When arriving to a location it sends the AMS a message asking for agents
available on that location, and then kills the agents working on that specific

document specified by the receiver agent.
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4.2.5. Categories' Collector Agent (CZA)

e One categories' collector agent is sent to each digital library to collect all
available categories at that digital library.
e Categories' collector agent sends a message to the categories' coordinator

agent containing the categories it found on a specific digital library.
4.2.6. Categories Collectors' Coordinator Agent (C3 A)

e This agent is responsible for starting categories' collector agents providing
each of them the location where it should go i.e. the digital library it should go
to and collect the categories it has.

e It waits for messages from categories' collector agents that contain the
categories available in the respective digital library.

e The time this agent receives a collection of categories it adds them to the

categories list for the user.
4.2.7. Buttons' Controller Agent (BCA)

e This agent disables some buttons when the searching process begins.
e It also waits for all DCA's to complete their jobs.
e It enables the disabled buttons and gives the user a note that the whole process

was finished when all DCA's finish.
4.2.8. Specification of a digital library

e It should have folders having the names of different books categories available
at the digital library.

o All folders of categories should be inside one folder named "Digital Library".

e FEach folder of category contains files of signatures for each book/document
available in the digital library that is considered to be under that category.

e Each file of signature is named by the name of the book/document it

represents.
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e Signature files are constructed in the same way as the signature file of the
check document is constructed.

e Chunk size used in constructing the signature files should be the same as the
chunk size used in constructing the signature file of the check document.

o The container where the digital library resides should be started authentically
using a username and a password.

e A digital library should have all its files of signatures on one container.

4.3. Agents Tasks Scheduling and Interactions in JADE

matuap )

| — initializations
— Addition of initial bafaviours

o,

o e,
~hgert has been kiled ™~ YES
< |dopalztal) methed calied)? >
L o

o

Gt the next behaviour (b from
the pool of active Hshawiours

m — Agent life’ taxecution of
| f behaviours)
™

YES

Bamove b from the pool of
aotive behayiours

\( — Clean-up pperations

Figure 4.2. Agent thread path of execution [4].
4.3.1. Agent tasks in JADE
The tasks that the agent will do are carried out within "behaviors"; each behavior is
implemented as an object of a class extends jade.core.behaviours. Behaviour.

To make the agent starts a task an object that is implemented by 2 behavior, the

behavior object should be added to the agent using the 2ddBehaviour () method.
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Behaviors should implement the abstract method action() that contains the
operations the agent is to perform, and the done () method that return true if the

behavior completed and false if it didn’t.

4.3.2. Primary types of behaviors

There are three primary types of behaviors in JADE, which are:

1. One-shot behaviors, this type of behaviors are designed to have one execution
phase, that is their action() method executes only once The
jade.core.behaviours.OneShotBehaviour class already implements the
done () method by returning true that is the behavior is done when the
execution of action () method is done.

For example an implementation of a one-shot behavior class can be done
using:

public class MyOneShotBehaviour extends OneShotBehaviour {
public void action() {

// perform operation X

}

}

Here X is performed only once.

2. Cyclic behaviors, this type of behaviors are designed never to complete, that is
the action () method executes the same operation every time it is called, the

done () method always returns false.

For example an implementation of a cyclic behavior class can be done using:

public class MyCyclicBehaviour extends CyclicBehaviour {
public void action() {

// perform operation Y

}

}

Here Y executes repeatedly until the agent that executing the behavior

terminates.

3. Generic behaviors, se€ [4].
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4.3.3. Scheduling operations

The packege jade.core.behaviours implements classes that do some operation

on a selected point of time.

e WakerBehaviour hasa method onwake () that executes after a given period of

time.

Example:

public class MyAgent extends Agent {
protected void setup() {
System.out.println("Adding waker behaviour");
addBehaviour (new WakerBehaViour(this, 10000) |
protected void onWake () {

// perform operation X

}

Y )i

}

}

Here the operation X is performed after 10 seconds from adding the behavior.

e TickerBehaviour has a method onTick() that executes repeatedly after a

given period of time.

Example:

public class MyAgent extends Agent {

protected void setup () |

addBehaviour (new TickerBehaviour(this, 10000) {
protected void onTick() {

// perform operation Y

}

)i

Here operation Y is performed repeatedly every 10 seconds.

4.3.4. Methods invoked during the agent's life cycle

There are different methods in JADE that are used to make the agent do di

tasks at different point during its life cycle, these methods are:

fferent

e setup(): The setup() method is used to perform the agent initializations, it

is the first method invoked when the agent is activated.

e afterMove(): This method is invoked after an agent moves 10 a container

other than its current container.
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o afterClone(): This method is invoked after an agent is cloned; the method is
called at the cloned agent, not the original one.
e takedown(): This method is invoked after the agent is terminated.

Other methods are beforeMove () peforeClone ()... etc. se€ [4].
4.3.5. Interacting with AMS

Since some agents in this system needs to do operations on the platform level,
such as (DCA) and (C3A) needs to know the locations available on the platform, and
(KA) needs to know what agents are presented on a container, then there is a need to
make some interactions with the AMS, according 0 FIPA specifications, the AMS
does not have to be an agent, but since it sends and receives messages to/from other
agents, it's implemented as an agent on JADE.

The AMS performs management duties related to the platform, such as killing an
creating agents and containers, it also stores (white pages) contains information about
the platform and the agents, where an agents can request from AMS the currently
available containers on the platform, or the available agents on the container where
the agent resides[4].

Any agent that wishes to perform platform management actions must first request the

AMS to perform them.
4.4. Detailed System Modeling
In this section detailed functional description of different system components, and

the functions contained within each component, also a life cycle of each agent is

described using Agent Unified Modeling Language (AUML) [42].
4.4.1. GUI unit

For easy interaction with the user, this unit is communication link between the
user and the system.
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Check Documents.

List of documents names.

| Boolean value of documents status.

[ this function gets a list of documents names from the user and checks
for any inconvenient documents, only (.txt) and (.doc) documents are
accepted, if there is any other types the user will be inform with an
error message about this, also directories are not allowed to be one of
the list of the documents.

L=list of files
N=length of L
X=0

F=file at X from L

Fisa
directory?

e

F is a (.doc)

document? Yes

Fis a (.txt)
document?

Show error
message

Figure 4.3. Flowchart of Check Documents.
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Signature Generator.

Text data.

Signature of the text data.

This function generates a signature for a document.

Divide the text in
the document into
M tokens
=0

Generate hash
value of token |

Save hash value |

Figure 4.4. Flow chart of Signature Generator.
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Generate signatures of files.

Collection of files.

Collection of signature files.

This function generates signature files for input documents.

start

A 4

Get directory of

text files
N=number of files
X=0

Create a directory
for signature files

Y

T= text of
document X

Generate
signature (T)

Save signature
into file with the
name of the
document

Figure 4.5. Flowchart of Generate signatures of files.
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<t number of agents.
Integer number.
Setting the number of agents.

ith an error message if there is a

the user W

User inputs
number of
agents X

X is integer?

Display Error
message ‘not a
valid integer
number”

Display error
message “number
out of range”

Set number of
agents to X

Figure 4.6. Flow chart of Set number of agents.
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T his function takes an integer number from the user and checks the
input value, then sets the number of WA's as that aumber, or informs
sroblem with the input.



Request of location.

| Locations available on the platform.

| This function sends a message to AMS asking for available locations
| on the platform, the AMS then responds with the list of locations.

DCA AMS Agent

Figure 4.10. Sequence diagram of Locations.

62




| Set number of agents.

Setting the number of agents.

This function takes an integer number from the user and checks the
input value, then sets the number of WA's as that number, or informs
the user with an error message if there is a problem with the input.

( start )

User inputs
number of
agents X

X is.integer? No———

Yes
. Display Error
message “not a E
o
No X>07 valid integer |
number” B
Yes
A
Display error
message “number [¢—No
out of range”
Yes

v

Set number of
agents to X :»

A
J

End

T

Figure 4.6. Flow chart of Set number of agents.
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| Set the chunk size.

| Integer number.

Setting of the chunk size.

This function takes an integer number from the user and checks the
input value, then sets the chunk size as that number, or informs the user
with an error message if there is a problem with the input.

Start

U

~ User inputs
Chunk size

Xis integer? - No

<L x

Yes
A
Display Error
_ message “not a
=37
No X>=37 valid integer
number”
Yes
Y
Display error
message “number [4—No
out of range”
Yjs
Set chunk size to
X
¥
End

Figure 4.7. Flowchart of Set the chunk size.
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4.4.2. Documents' coordinator agent -DCA

Documents' coordinator agent is responsible for coordinating other agents; it
starts worker agents proving them with travel plan, and waits for messages of results
from them. It also starts killer agents when it receives a message (from worker agent)

with more than a threshold value of the percentage of plagiarized text.

It stays at home container, and does not move to any other container, when the

checking finishes it kills itself.

Home

Start WAs

—

Wiat for signal << Z
/ o
DCA
L / S
p " lLast
> generate repc{lrf’ 4 Message? >
\\ /.'/
L
Receivp result \\

<<ACL

message>>
INFORM kill DCA

Sox
U \
\\

Figure 4.8. : DCA's life cycle.
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Setup.

Integer value

Collection of WA started according to the scenario indicated.

This function overrides the function setup() in JADE, it does
initialization for DCA, and starts a number of WA according to the
scenario indicated by the user.

I=Locations()

Evaluate scenario

Scenario is 0? Yes—p, paralleiSearch(l) —

¢

- distributedSeqParSe
Scenario is 1? Yes—p| arch(l)

‘g

No

¢\Yes—> sequentialSearch(l) B
<
No
End

Figure 4.9. Flowchart of Setup.
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Parallel search.

List of available locations.

Collection of WA started according to the parallel search scenario.

This function starts a collection of WA's provided with a container
name that it should go to in order to do the searching.

Start )

L=list of available
locations
N=length of L
X=0

-l
]

y

C=location X from
L

Start a Worker
agent provided
with location C

X=X+1

No

End

Figure 4.11. Flowchart of Parallel search.
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Sequential search.

List of locations.

Collection of WA started according to the sequential search scenario.

This function starts a collection of WA's provided with a list of
locations that each one should go to in order to do the searching.

Start )

4
L=list of available
containers
N=number of
worker agents
X=0

A

Start a Worker
agent provided
with L

X=X+1

No

Yes

Figure 4.12. Flowchart of Sequential search.
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Distributed sequential and parallel search.

List of locations.

Collection of WA started according to the Distributed sequential and
parallel search scenario.

This function starts a collection of WA's provided with a list of
locations that each one should go to in order to do the searching.

L=list of available locations
N=length of L.
X=0

iy
g

A

Start a Worker agent
provided with L

=first location at list L
Y=1

o
e
%

Location at (y-1) = location
aty

Y=Y+1

Yes

L

Location at N =V

l

X=X+1

Figure 4.13. Flowchart of Distributed sequential and parallel search.

65

I



Pr cess results.

Re =ultsasa String.

T il{ered and normalized

array of hits positions and Hashtable of
ic ~uments addresses.

Ty 38 function takes the resu

lting String from the checking process by a
WA and extracts the differen

t information related to the checked
ac cument, and then normalization and filtering is done on the results.

M=Message of result

Break M into 2 parts:
X: hits positions
Y:related documents
addresses

Save elements of X into
Array A.
Save elements of Y into

Hashtable H.

Distributed chunks
filter(A)

Lonely chunks
filter(A)

Figure 4.14. Flowchart of Process results.
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Process results.

Results as a String,.

Filtered and normalized array of hits positions and Hashtable of
documents addresses.

This function takes the resulting String from the checking process by a
WA, and extracts the different information related to the checked
document, and then normalization and filtering is done on the results.

( Start

M=Message of resuit

A

Break M into 2 parts:
X: hits positions
Y:related documents
addresses

A

Save elements of X into
Array A.
Save elements of Y into
Hashtable H.

Distributed chunks
filter(A)

Lonely chunks
filter(A)

End

Figure 4.14. Flowchart of Process results.
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Distributed chunks filter

Unfiltered, Non-normalized array of hits positions, and a threshold

value.

Filtered and normalized array of hits positions and Hashtable of

documents addresses.

This function filters the array of hits positions in order to remove false
hits of chunks, also normalize the resulted array into smaller range of

number.

K=1
X=0
T=Threshold

v

A1=input array
HT is a Hashtable
N=length of input

array

" A2 Is array of
integers of size k
A3 is array of
strings of size k

HT contains
AIX]?

No

v

PutKin HT atkey
A1[X]
K=K+1

No

No

No

Path is the path of
A1[X]

e

A1[XI=HEget(A1[X
i

i

A[A1[I=A2[AT I+
1

A3[A1[]]=Path

Yes

®

=0

t=t—No

Figure 4.15. Flowchart of distributed chunks filter.
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Yes
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Lonely chunks filter

Normalized array of hits positions.

Filtered array of hits positions using lonely chunks filter.

This function filters the array of hits positions in order to remove noise

added by recognized documents.

Start )

b

A= Array of chunks
hits positions
N=length of A

X=1

[X-1] equals
AND A[X+1]
equals 0?

Yes

AX]=0

X=X+1

No

Yes

Figure 4.16. Flowchart of lonely chunks filter.
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| Generate report.

Final array of hits positions, chunk size.

HTML repott. -

This function generates an HTML report that shows the plagiarized
parts of the document, and the percentage of plagiarism in the whole
document.

A=Array of chunks
positions and location

X=0
C=chunk size
N=size of A+C

.

L

A[X] equals 07 No- —

Yes

Flag =False

"~

X<C No-
~.
\//
/Yss\
Yes——-————</ A[O] equals Ob
\‘///,,
No
Y=X
N=X-C

P T—————————]

Add non
plagiarized word to
report

Yes_...” Y equals N? >

No

PN

S

a

o
AlY] equals 0’?/\——Nc
P

P

e

v

Yes

Add plagiarized | __, J

word to report

{

X

X

!

~.

Nel

N

No- - X equals N? P
-

T

Ye:

—

~
P -
e /‘

Figure 4.17. Flowchart of Generate report.
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| Show results.

Name of the report, percentage of plagiarism in the document, a drop
down menu.

An item added to the drop down menu.

This function adds to the drop down menu of results, add to it items
represents reports of plagiarism for the respective document.

Start )

A

D = drop down menu.
N = name of the report.
P: percentage of plagiarism
in the document

o plagiarism

found? Nop| Add N and Pto D

Yes

Add N+“no plagiarism” to D

-t
v

( Finish )

Figure 4.18. Flowchart of Show results.
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| Send killers.

List of locations.

Sending of a collection of KA's.

This function starts KA's, each one is provided with the location it
should go to.

Start

A

[=collection of current
locations on the
platform

L= next location in |

is the curren
Location OR the
ain Contane|

Send killer agent to
{ocation L

| has more
locations?

No

End

Figure 4.19. Flowchart of Send killers.
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4.4.3. Worker agent - WA

‘Worker agent is responsible for the "searching and checking" process, it gets its

travel plan from the DCA , and it goes to the digital libraries according to that travel

plan.

After it moves to a location, it starts checking for plagiarized text within the

documents available in the digital library, which are related to the category of the held

document by the worker agent.

If it find a threshold value of the percentage of plagiarized text in one of the

documents it is searching (this is to be specified by the user), then it sends a message

of the results to the receiver agent and kills itself.

Home Digital Library 1

Digtd Lbray 2 | e

Digital Library n

Get travel
plan

WA

[

Sefd Result

<<ACL
message>>
INFORM

Kill WA

{_
No
</Last \ cl
host? ong. Go
Go ~2 - it

Yes

“~. No

\‘\
e

"\\host? 7
-
Yes

Sefd Result

<<ACL
message>>
INFORM

Kill cloned l

kit WA

Figure 4.20. Worker agent's life cycle.
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Setup.

List of locations, indication of fault tolerance.

Finishing the initial operations of WA.

This function overrides the function setup() in J ADE, it does
initialization for WA, it also (according to the indicator of fault
tolerance), clone or does not clone the agent, then move to the first
location in the location's list, doMove and doClone are functions that
are already implemented in JADE.

L=list of locations
provided by
Receiver agent

Yes

doClone(age
nt)

doMove(first
location in L)

End

" Figure 4.21. Flowchart of Setup.
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afterMove

Indicator of fault tolerance, list of locations.

| Result of checking.

operations that the WA does after moving to a location.

T This function overrides the function afterMove() in JADE, it does the

- Start )

A

Check()

Current
location is last
location?

Yes

Yes

Send kill message

to the cloned
Agent

A

doClone(age
nt)

doMove(next
location)

End

Figure 4.22. Flowchart of afterMove.
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Check.

| Signatures file of input document.

Array of hits positions.

This function will check the signatures of the input document against
the documents in the digital library.

Get all directories in the Digital Library

v

A= Array to save hits for similar chunks
N=number of direciories.

v

X=0
T=threshold value

y|
v

Get all files of signatures in directory X l

!

M= number of files \

1=0
>
L 2
Compare hash values with hash values
of file |

v

Fave position of similar hashes into A
H P=percentage(A) J

L8

>

Yes

\ X=X+1

X=N?

<

A

Finish
Figure 4.23. Flowchart of Check.
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Percentage.

Array of hits positions, chunk size.

| Percentage of plagiarism.

This function will calculate the percentage of plagiarism found in the

P=chunk size

At=array of
chunks values.
X=0.0

L=length of A1+P-

A1[i] equals O
(no match)

X=X+1

Yes
Percentage = X/L
N
finish

Figure 4.24. Flowchart of Percentage.
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4.4.4. Killer agent - KA

Killer agent starts when a WA sends a message with more than a threshold value
of a percentage of plagiarized text, DCA starts killer agents provided by the location
where they are to go, After the killer agent moves to the location intended to go to, for
example (Digital library n), it send a request to AMS agent asking for available agents

on the container, Then it kills then one by one, and then it kills itself.

Home Digital Library n

Go Get agents o
location ,—q—

Kill next agent

N

.
. ‘\\
Kille is there \ Yes
more >

s
\‘\ agents? 7

e
p
e
No

Killkiller agent

Figure 4.26. Killer agent's life cycle.
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Transition of the agent to a location.

This function overrides the function setup() in JADE, it does the
| initialization of the KA.

( Start

A

L = location to
where the agent
moves

Move to location L

End

Figure 4.27. Flowchart of Setup.
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afterMove

Document number.

Killing of agents.

This function overrides the function afterMove() in JADE, it does the
operations that the WA does after moving to a location, that are killing
agents that are still working on the respective document.

Start

X

X= number of the
document associated
with the agents to be

killed.

=Agents()

Y

G= next Agent in A

G works on
document

No———T
number x?

Yes

Kill Agent G

A has more
Agents?

Kill killer agent

Figure 4.28. Flow chart of afterMove.
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4.4.5. Categories collector agent — C2A

As the categories collector agent starts, it goes to the digital library provided by

the C3A, it responsible for going to a digital library, and then collecting the different

categories available on that digital library, then it sends them as a message to the

C3A, and finally it kills itself.

Home

Digital Library n

C2A

Get categories on
Digital Library

=
) Kill C2A (®
L/

categories message

Figure 4.30. Categories collector agent' life cycle.
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afterMove.

Name of categories.

Sending message of categories to C3A.

This function overrides the function afterMove() in JADE, it does the
operation that the C2A does after moving to a location, that is to collect
all available categories and send them to C3A.

L=list of categories
M=message data
N=number of
categories
X=0

Add category X
fromLtoM

X=X+1

No

End

Figure 4.31. Flow chart of afterMove.
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4.4.6. Categories collectors' coordinator agent — CA

The C3A activates C2A agents providing them with the location where each one
should go to, and then waits for messages from them contains categories that they
“found on the respective digital library, this agent shows to the user the different

categories collected by the C2A agents.

Home

Get available

locaﬁon?i,_‘
|

ON

Wiat forsignal |

\
AN
C3A ad /Last
process results add categories to Message? >
| categories lrstL L

Receivp result

<<ACL
message>>
INFORM

Figure 4.32. C3A life cycle.
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Setup.

| A list of locations.

| Activating C2A agents.

This function overrides the function setup() in JADE, it does the
| initialization of the C3A, that is it sends a C2A to each location it has

| in the list
Start

L=list of locations
N=length of L
X=0

[
e

A

Start categories
collector agent
provided with
location X from list
L

X=X+1

End

Figure 4.33. Flow chart of Setup.
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Receiving messages.

Drop down menu, message data.

Transition of the agent to a location.

This function is called continuously until all C2A send messages to
C3A, it processes the message and adds categories to the drop down
menu as a message is received.

Start

D=drop down menu for
categories
M=message data

A

Break the message into
tokens of received
categories

Add categories to D

End

Figure 4.34. Flow chart of receiving messages.
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4.4.7. Buttons' controller agent - BCA

This agent is responsible for disabling (Open Documents, Start) buttons when the
process starts, then waiting for all DCAs to finish their work and then enables the two
buttons.

Home

Disable
buttons

on ™,
location? //

wait time
period

Figure 4.35. BCA life cycle.

. Enable
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4.5. GUI design

| ?lagiarb%n ﬁgig&‘

@ Parallel search

‘Getting categorie

Fault-Tolerance i Windowing with size 1

i Securlty ‘ :

% Distributed sequential and parallel search

Sequential search

“Enter number of agents

Fouliy x

Size is set initially taB -

stop viorkirig on a document if found pl

‘Example; 70 (means 70%)

Size i st intially to'6

Figure 4.37. Digital library.
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 listedin the list dawn as soon as the checking finishes

Figure 4.38. Results.

Computar

Metwork

Bluetooth Exchanye Folder

booksl

haooksl - Copy 4 New Folder (2)
Command & Conguer 3 Tiberium Wars .0 NFS ProStreet
Digital Library

eny_eidbadr2B70019487

Excel documents Visual Studio 2005
java

MATLAR

My Chat Lags

My oaVoo

My Received Files

Wy Shapes

SR, My Sharing Folders

EY My Stationery

E@ by Webs

CFile namsi

Fifeé‘ of Eyp

Figure 4.39. Open Documents

89

1



4.6. Fault tolerance module

There are different approaches in order to make the mobile agent fault tolerant, one
of them is agent replication, under the branch of agent replication there are different

approaches, such as [44]:

1. Centralized approach
2. Windowing approach
a. Size-1 approach
b. Size-n window approach

3. Centralized-windowing approach

4.6.1. Centralized approach

In this approach, any agent that is created on any container on the agent platform,
a replica is made on the main container, if the agent migrate to another container then
the replica is updated so that the final state of the agent is reflected on the replica, if

the agent crashed then the replica continuous from where the agent crashed [43].

For example let container M be the main container, agent A is on container 1, agent A
done a task and moved to container 2, agent A (replica of agent A) is created on the
main container, agent A moved to container 3, Alis updated to reflect the state of
agent A before moving to container 3, if agent A crashed while on container 3 then A

starts working on container 3 starting from the state on which agent A left container 2.

Tlustration:

Digital Library 2 Digital Library 3

Figure 4.40. WA is at host container.
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‘b Digital Library 1 Digital Library 2 Digital Library 3

Figure 4.41. WA made a copy of itself (CWA) at the host container and then moves
to Digital Library 1.

Two possibilities for WA:

1. A problem happens to it prohibiting it from continuing its work such as getting

killed.
2. No problem happens with WA and it continues its work.

e For (1) it sends a message to CWA telling it to continue the work (CWA also
makes a copy of itself (copy of CWA) at home container) see figure 4.42.

ﬁswg

Copy of CWA

“ Digital Library 1 Digital Library 2 Digital Library 3

Figure 4.42. WA got killed.

e For (2) it makes an updated copy of itself (C2WA) at home container, and tells
CWA to kill itself see figure 4.43.
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7

Copy 2 of WA (C2WA)

Digital Library 1 Digital Library 2 Digital Library 3

Figure 4.43. WA continued working.

4.6.2. Windowing approach

In this approach, each time a mobile agent leaves a container it makes a replica of
itself on that container, when moving to the next container the replica just waits until
the agent crashes or moves to the (next) container, if it crashes then the replica
continues the trip instead of the crashed agent, if it moves to the (next) container then
the replica deletes itself, and another replica is made on the container that the agent
just left, (This is in case of size-1 window), in case of n-size window replicas are

made on more than the previously visited container [43].

For example (size-1 window), agent A is on container 1, agent A moved to container
2, a replica is made on container 1, if agent A moved to container 3 then the replica
deletes itself and another replica is made on container 2 having the same state on
which the agent A left container 2, but if agent A crashed then the replicé continues

the trip from the state on which agent A left container 1.

[lustration:

&
Digital Library 1 i Digital Library 3

Figure 4.44. WA is at the host container.
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e WA made a copy of itself (CWA) at home container and then moved to
Digital Libraryl.

- —-——
- ~o

&Y

Copy of WA (CWA)

Digitél Library 1 Digital Library 2 Digital Library 3
Figure 4.45. WA made a copy of itself (CWA) at the host container and then moved
to Digital Library 1.

Also two possibilities for WA:

1. A problem happens to it prohibiting it from continuing its work such as getting
killed.

2. No problem happens with WA and it continues its work.

For (1) it sends a message to CWA telling it to continue the work (CWA also makes a
copy of itself (copy of CWA) at home container) see figure 4.46.

Digité)I(Library 1

Digital Library 2 Digital Library 3

Figure 4.46. WA got killed

e For (2) it makes an updated copy of itself (C2WA) at Digital Library 1 (just
left it), and tells CWA to kill itself see figure 4.47.
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Digital Library 2 Digital Library 3

Figure 4.47. WA continued working.
4.6.3. Centralized-windowing approach:
This approach combines the previously discussed approaches.
In this project centralized and windowing with size-1 approaches was applied.
4.7. Security module

As previously described, they are many security aspects of that can be applied in
a multi-agent system, encryption of messages send by an agent and received by

another agent would be necessary in a multi-agent system.

To make all data communication between agents secure, a symmetric key encryption

algorithm is applied, a key (K) is generated every time an agent is activated, and so it

uses this key to encrypt the data in each message it sends, they key is saved at the
receiver in order to decrypt the encrypted message that it receives and the agent

rotates the key by », when moving from digital library to another.

Three steps to secure the communication between the agents illustrated in figures

4.48,4.49,4.50.

Generate Random
Key (K)

DCA

Figure 4.48. Security step 1: DCA generates a random key (K).
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Activate WA provided
with K

DCA WA with K

Figure 4.49. Security step 2: DCA activates WA provide with K, DCA saves K.

B

Encrypted data~ — — — — — — — . <

WA with K

Encrypted data

Encrypted data

Encryption

Decryption

Figure 4.50. Security step 3: communication between WA and DCA.

e Encryption

Encryption

Convert to ASCI! Convert to binary XOR(*;E;/,)binary
ata

Figure 4.51. Encryption of data.

Encrypted

Binary
data (binary)

data

ASCII
data

e Decryption

Decryption
Encrypted XOR(KEY, binary | Binary Convertto Ascll |_ASClI Convert to Decrypted
data (binary) data) data data characters data

Figure 4.52. Decryption of encrypted data.

e Generation of a key /7

Generation of a key was done by taking a sequence of character of some random
length (N) between two threshold values, each character is either 1 or 0, by using

Math library available in java, a 0 or 1 can be generated randomly using
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(int)Math.round (Math.random()) ;

then x is converted to a string and concatenated to rest of the sequence and finally a
key with length (N) is generated.

Conversion of data to ASCII and binary:

Using Integer.toBinaryString (c)a character (c) could be converted to a binary
representation of its ASCII equivalence.

For characters that need only 6 digits to be represented, an additional 0 is added at the
front of the result.

Conversion of binary to data:

A binary sequence could be converted back to characters by dividing the sequence
into chunks of 7 digits and then using (char) (Integer.parselnt (x,2) ) the chunk
is converted back to its equivalent character.

XORing:

XORing is done simply by checking the two respective characters from two input
strings, if both are 0's or both are 1's then the result is 0 else the result is 1 and
continuing until finishing checking all characters.

4.8. Limitations

e Documents to be checked are limited to be of extension (doc) and (txt).
e Documents in the digital library are limited to be of extension (txt).

e The language in the documents is limited to English only.

e The system does not check paraphrasing or the meaning of the words.

e Chunk size is limited to be minimally 3 and maximally 10.

4.9. Assumptions

e The user of the system is assumed to be familiar with computer programs.

96




e The Main Container is assumed to stay alive all over the time of processing.

o At least one digital library is assumed to be presented on the platform.

e All WAs are assumed to be able to move to any container on the platform.

e All WAs are assumed to be able to clone themselves on any container on the

platform.

4.10. Summary

In this chapter a detailed description of the design of different system
components and modules, including system architecture, flow charts, GUI design,

modules specifications, assumptions and limitations.
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Chapter Five

Implementation and Testing

In this chapter description of how the components of the system were

implemented, and testing of the system.

5.1. Development Environment

The implementation of the system was done on two environments, since JADE (as
a simulator) can be used with full functionality on one computer, most of the
implementation and software components testing was made on one computer,
however, to become closer to the real usage of the system, some testing and partial

modifications on the implementation was done over a local area network (LAN).
The software that was used in the implementation and testing phases consist of:

e JADE package: this package should be installed on the working computer and

the testing computers as well, in order to start the different JADE containers.

e JDK: should be installed on working computer, in order to compile to java
source code into bytecode, then interpreted as a machine code to become
executable, also for the testing computers it should be installed as well, in

order to make JADE containers runnable on the test computers.

e NetBeans IDE: a free and very helpful IDE that provided us ready
implemented GUI components that facilitated the design and implementation
of the system, we used this IDE to design the GUI, and to write the source
code of all functions.
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vaApplicationd

@n JavaApplicationS
& Javahpplication§
Javahpglication®
LADMA
Source Packagas
{5} posumA
IFramsijavs.
buttoneControleragant. fava
categoriesColisctorAgent.jsv:
5 categorizsCollectarsCoordinat
% documentsCoordinatarAgent,
1 kilerAgent.java
| workerAgent.java
Test Packages
5 Load Generator Scripts
Librarias
Test Libraries -

__El'ﬂml A
Form JFrame
Other Components
3 [Feama)
ManuBar1 [3MenuBar]
%] jTabbedPanat [1TsbbedPane]
1 {Panels [IPanal]
Panalt [IPan:l]
Panef2 [JPanel]

Figure 5.1. NetBeans IDE

5.2. Development Process

Spiral software engineering model was used in the development process, because
the overall features and requirements of the system was not clear at the beginning of
the development process, many prototypes of the system was delivered, refinement of
the requirements after reviewing each prototype was done, and components was tested
individually and many integrity tests was done, until a final version of the system was

delivered.

5.2.1. Phases of system development

Phase I: Development of a plagiarism checker:

e Implementation of a basic tool that detects plagiarism among two documents.
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o A basic report that highlight the plagiarized text in a different color other than
the color of the non-plagiarized text.
e The percentage of the plagiarized text was computed.
Phase 2: setting up a mobile agent: '
e The agent does nothing but moving from a container to another.
e The agent can do some basic operations such as cloning and killing itself.
Phase 3: Integration of the output of phase 1 and 2:
e The mobile agent can go to containers and check only one document against
another document resides on these containers.
Phase 4: Integrity testing of the output of phase 3 and review of the system.
Phase 5: Design more features and specifications of the system:
. Design of a fault tolerance module.
e Design of a security module.
e Design of different searching techniques.
Phase 6: Implementation of the output of phase 5.
Phase 7: Integrity testing of the output of phase 6 and review the system.
Phase 8: Expansion of the system to check more than one document.
Phase 9: Intensive integrity testing of the system. |
Phase 10: Delivery of the system.
Component testing was done during each phase that included implementing of any

component of the system.
5.3. Testing

The following figures show the results of different inputs to the system.
Figures describe:

Error messages.

Getting categories.

Checking documents and getting results.
Searching scenarios.

Fault tolerance: Windowing size-1.
Fault tolerance: Centralized.

Killing Containers.

® 6 ® © o o o
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5.3.1. Error messages

Getting categorie:

s fentralized.

o hesat ‘éq&mamg%iy i

Enter chunk size

Parallel search:

S 'Dis:tl;ibuiie:d;séguéntia i
e !
i

Iaximum number of documents is 20!

=]

Sizeris setinitiallyto 6

| stap working on'a docuiment if found plagiarism percentage of more than: (Default is 70%)

| Example: 70 {means 70%)

Figure 5.3. Trying to select a folder with more than 20 documents.
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Fault Tolerance:

| pisecurity

Parallel search

~Enter chunk size .
555 is setinttislly to 6

o than (Default is 709}

top working on a docunierit if fourid plagiatis ercentage of mor

Figure 5.5. Trying to set the chunk size to more than 10.
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ef nuftiber. .

set initially to 5

‘Stop watking on a documerit if Found plagiarism percentage of more than: (Defaultis 70%) - "

|+ “Example: 70 (meanis 70%) ¢ |

C:ﬁUsers\ﬁid Béﬂr\ﬁcﬁcuﬁents\hﬁﬂﬁs

Gelting categories..

valizent

“Enter number of age
Fo b st antoratios

“Enter chunk size"

oy

Figure 5.7. Trying to set the chunk size to a non integer value
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 Getting categories.

Figure 5.9. Trying to set the number of agents to a non numeric value.
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- "Enter number of agent
103

s enkadized,

Getting categories... . :

. Enter nui'nber of agents:
ot

q k"‘Bc'aml::'IIe:an (fnean§‘70%‘h)"""~ -

Figure 5.11. Trying to set the percentage to a value out of range.
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All categories acquired

s Contratized,

Veinbawing v

‘|| . “Enter number of agents:
Cinbe sk aukons

- Enter chunk size

I stop working on & docurment if found plagiarism percentage of moré tian: {Default is. 70%)
., "Examiple: 70 (means 70%) i N
80.4

Figure 5.13. Ttrying to set the percentage non-integer value.
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5.3.2. Getting categories

+-£3 AgentPlatforms

NOME

- B "EidBadr-PC: 1 08S4UADE"
- @ Main-Container
' RMA@EIUBadr-PC: 1098/JADE
ams@EidBadr-FC: 1 099JADE

3 df@EIdBadr-PC 1093UADE
Container-1
Categaries' Collectar Agent 1@EidBadr-FC: 1098/JADE
- @A Container-2

L. @ Categories' Collector Agent 3@EidBadr-PC:1099/JADE
- @ Container-3

“ @ Categories' Collector Agent 2@EidBadr-PC1093/4ADE
~@ Container-3

Categories Collectors' Coordinator Agent@EidBadr-FC. 1 199JADE
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Figure 5.14. The C2As are collecting categories and the C3A is waiting for results.
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Figure 5.15. Categories acquired.
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5.3.3. Checking documents and getting results

F age

& i§set ihfti:élly. b6

sm percentage

Differgnﬁ reports from different agents

[report 4.bd(Result-1) Percentage: 7%

report 3. No plagiarism found
report 1.bd(Result-1) Percentage: 99%
report 2.bd(Result-1) Percentage: 57%

will be listed inthe list down as soon as the checking finishes .

Figure 5.17. List of reports.
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Percentase of plagiarism: 7%

Document name: report 4.txt
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: ! order to discriminate the face from the other objects in the image, many fials might have to be done in order to find the thresholding
range for the H and S components of the face. Then we find the centre of the face by finding the centre of graffifi, using the equations

==, y=. =Fuading the National Debit=-~Papser declavations of rights, however, paid no bills. To this task Hamilion turned all his

is wore cudous evidence, agaln, that the

a splendt . 1~ Discuss the main steps of detecting a uman face based on its color, justify each step.. First we take the picture by
il acamera or any other means for taking digital images. We convert the image pixe! values from RGB model to HSV, in order to apply a
| testfunction on Hand §, we take H, § because they ar= got sensitive to ilumination tke R.G B of RGB model, or ive Vin HSV
. modsl | also we do not take the gray scale values of the inage because they are sensitive fo light too. The e apply thresholding on the

e

Percentage of plagiarism: 99%

Document name: report 1.ixt

sosi of Globlzering sheletons, &id agh

icn: and that, efier this bad haopened, another animal
seff die hefore the calcavecus nmd bad bured the

eleton, wight grow fo matmily Bz
. =Funding the National Debt =--Paper declarations of rights, bowever, paid no bills. To this tasl Hamilron terped afl bis splendid
| genius. At the very cutset he addressed himselfto the problers of the huze sublic debt, daily mounting as the wnpaid interest

| accomlaied Ina Renort on Public Credt under date of Jaouary 9. 1790, oae of the first and sreatest of American siate papers, hie

: taid before Congress the cutlines of ks plan. He progosed that the federal sovernment should call i aft the old bonds, certificates of

f}

ing of the Kevolution, These sational

1 obligations. he mreed should be g
| should be issued sew bonds drawin

| zcriouiuee and commerce in the form of credht and capital

feton misht e macovered mpon the sea-

i g@i‘:Ccmput’erlP‘mfeé‘téd‘Mbyde: o

Figure 5.19. Report for document (report 1.txt).
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Result

Percentase of plagiarism: 57%
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any other means for taking dinital images. We convert the image pixel values from RGB model to HSV, in order to apply a test function
| on Hand S, we take H , S because they are not sensitive to flumination like R.G B of RGB model, or live V.in HSV model . also we do
| not take the gray scale values of the image becanse they are sensitive to light too. The we apply thresholding on the H and S components
of the image, where a test finction sigma is applied. and converts the values from [0._.1]—>> sigmato [0,1]. Where 0 for pixels out of the -
Face and 1 for pixels in the face, this is done i order to discriminate the face from the other objects in the image, many trials might have to
be done in order to find the thresholding range for the H and S components of the face. Thea we find the ceatre of the face by finding the
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Figure 5.20. Report for document (report 2.txt).

5.3.1. Searching scenarios

FidB2dr-PC:1099/)A :
| Fite Actions: - Teols . Remote Platforius - Help

;
a8

i | 9 £ AgentPlatfarms i nam wner o
g 2- 21 "EidBadr-PC: 1093/JADE" ’ : NAME _ .“J?DRE.. STATE ,,,OWNER |

¢ B3 wain-Container
- @ RMA@EIdBadr-PC: 1 0994ADE
ams@EidBadr-PC: 1099/4ADE
P @ di@EidBadr-PC. 1099/JADE
7 B2 Container-1
oo @& doc 0- Warker Agent: 1@EidBadr-FCI1099/ADE
¢ B Container-2

@ doc: O- Waorker Agent 3@EidBadr-PC1098JADE
¢ @2 Cantainer-3
i doc: 0- Worker Agent: ZQEidBadr-PC10997ADE
¢+ @ Cantainer-5

B Buttans Cantraller@EidBadr-PC: 1099/IADE

doc: 0 Document's Coordinator Agent@EidBadr-PC: 1099/JADE

Figure 5.21. Parallel search scenario.
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File Actions: Tools Remote Platform

¢E etPldrms

3£ "EigBadr-FC; 1 D9IADE"
dain-Container
RMADEIEadr-PC: 1 D99/JADE
- B ams@EidBadr-PC: 1039/ADE
- @ df@EldBadr-PC10994ADE
-@a Container-1
@ dog 0- Worker Agent 1@EidBadr-PC:10394ADE
- @8 Containar-2
- @8 Caontainer-3
- @2 Container-5
- @ Buttans Cantroller@EidBadr-PC: | 039/JADE
doc 0 Document's Coordinatar Agent@EidBadr-PC 10390ADE

.. IBTATE  IOWNE

File Actions Tools. Remote Platforms

¢-£0 AgentPlatforms

- B3 "EidBadr-PC: 1 093/JADE
> @0 Main-Caontainer
RMAREIdBadr-FC 1 099UADE
ams@EidBadr-PC: 10934A0E
- @ di@EdBad-PC 1 0994ADE
- &3 Containar-1
& Container-2
Container-3
doc: O- Warker Agent 1@EIdBadr-PC:10884ADE
- @ Container-5
Butians Controllen@EidBadr-PC108DADE
- @ doc: 0 Document's Coordinator Agent@EidEadr-PC1088/ADE

Figure 5.23. Sequential search scenario (part 2).
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OWHER

-3 AgentPlatforms

-1 "EidBadr-PC: 1 D9SUADE"
-8 Main-Caontainer
RMABEIdBadr-PC 10994ADE
ams@EldBadr-PC: 1 DAIADE
- @ df@EidRadr-PC1099UADE
>- @ Container-1
dac: 0- Warker Agent 3@EidBadr-PC: 10984ADE
-E3 Container-2
dns: 0- Worker Agant ZQEIdBadr-PC109BUADE
- @8 Container-3
dos; 0- Worker Agent 1@EidBadr-PC:10984ADE
o~ @ Container-5
~ @ Buttons Controller@EidBadr-PC:1089JADE
doe: 0 Document’s Coardinator Agent@EidBadr-PC1039UADE

Figure 5.24. Distributed sequential and parallel search scenario (part ).

MAE : )
‘File Actions Tools Remote Platforms  Help:

i

AgentPlatforms

+ B0 "EidBadr-FC10994ADE”
- Wain-Container
' RMAREIdRadr-PC 10994ADE
ams@EidBadr-PC 1 089RDE
df@EidEadr-PC 1 098AADE
Containst-1
dor: - Worker Agent: 2@EidBadr-PC:1099/4ADE
>~ @3 Container-2

~ @ dac: O- Waorker Agent H@EIdBadr-PC1098/JADE
-@a Container-3

goc O- Worker Agent: 3@EidBadr-PC: 10994ADE
¢-@ Container-5

’ Auttons Controlier@EidBadr-PC1099ADE
doc: 0) Document's Coordinator Agent@EidBadr-PC. 1 099JADE

Figure 5.25. Distributed sequential and parallel search scenario (part 2).
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1 - (22 AgentPlatforms : o
2B "EidBadr-PC: | DI9UADE" ‘ . [STATE _[OWNER
+- @8 Main-Container
RMABEIdBadr-PC1099/ADE
ams@EidBadr-PC1098UADE
@ dr@EidBadr-PC1D93LADE
p- @ Container-1
doc: 0- Worker Agent: 1@EdBadr-PC10830ADE
- @3 Container-2
L @ doc 0- Worker Agent: 3@EIdBady-PC:10994ADE
- @3 Container-3
dot: U- Worker Agent: 2@EBadr-PCI1099UADE
o @0 Container-5
' Buttons Controlien@EidBadr-RC: 1099/JADE
doc: B Document's Coardinator Agent@EidBadr-PC: 1098/JADE

Figure 5.26. Distributed sequential and parallel search scenario (part 3).

5.3.5. Fault tolerance: Windowing size-1

= |
262 AgentPlatforms
o-£0 *EidBadr-PC: 1 GB9LADE"
o- @R Main-Container
L @ RMADEIIDadr-PC: 1098/JADE
- ams@EidBadr-FC1099/JADE
- B dr@EidBad-PC10994ADE
-3 Container-1
“ @ doc O- Worker Agent 1@EidBad-PCI1099/4ADE
----- @ Container-2
- @2 Container-3
- @ Container-9
Buttons Controllerg@EidBanr-PC: 1 0984ADE
dnc: 0- Wirker Agent 1-1@EidBadr-PC1083ADE
doc: 0 Dacument's Coordinatar Ageni@EidBadr-PC, 1 BBILADE

active

Figure 5.27. Windowing size-1: WA 1 is at the first container, WA 1-1 is at the home
container.
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= B
-£2 AgentPlatforms
£ B *EidBadr-PC: 1 099/ADE"

¢ B8 Main-Container
- B RMAGEIdBadr-PC1DASADE
- B ams@EidBadr-PC D9AUADE
“ @ df@EidBadr-PC: 1 099/JADE
- @R Contalner-1
doc: 0- Warker Agent: 1-2@EidBadr-PC 10884ADE
& Container-2
o @8 Containar-3
L@ doc: O- Worker Agent: 1@EIdBadr-PC:10994ADE
>~ @3 Container-9
Buttons Cantrallen@EidBadr-PC 1 0994ADE
- @ doc 0 Document's Coordinator Agent@EidEadr-FC 1098/JADE

i

Categor

Figure 5.28. Windowing size-1: WA 1 is at the second container, WA 1-2 is at the

first container.

+6
? .

AgentPlatforms
£ "EidBadr-PC: 1038/JADE"
- @3 Main-Container
L @ RMA@EBadr-PC: 109%/JADE
ams@EidBadr-PC: 10H9UADE
df@EidRadr-FC1089/JADE
----- 2 Contalner-1
p- (0 Container-2
doo O- Warker Agent 1@EBadr-PC 1098/JADE
- @@ Container-3
doe O- Worker Agent: 1-1@EidBadr-FC10384ADE
;- @ Container-3
Buttons Controller@EidBadr-PC 1 098/UADE
doc: 0 Dacument's Coordinator Agent@EidBadr-PCI109941A0E

name::

o gate

Categori...

active

HONE

Figure 5.29. Windowing size-1: WA 1 is at the third container, WA 1-1 is at the

second container.
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¢-£1 AgentPlatforms
? "EidBanr-PC 1 099/JADE"
5~ @3 Iain-Container
L B RMABEIdBade-PC 1 DIYUADE

1099480

- &3 Container-2
-@3 Container-3
o @0 Container-9 |
-~ @ Buttons Contra H109/ADE
- @ doc O- Worken Sadr-PC: 1099UADE
Poent@EidBadr-PC 1 083ADE

doc: 0: Docums

1 -1 AgentPlatfarms
‘? *EidBadr-PC1098JADE"
~ @ Main-Container
RMA@EIBadr-PC 1 099UADE
ams@EidBadr-PC 10934ADE

df@EidBadr-PC 10894ADE
o- @3 Container-1
L@ doo 0- Worker Agent. 1-1@EidBadr-PC 1 099/JADE
- @ Contanar-2
- @8 Container-3
- 83 Container-2

‘ Buttons Controller@EidBadr-PC: 10359ADE

doc: - Worker Agent 1-2@EidBadr-PC 1083UADE
3 doc: 0 Document's Coordinator Agent@EidBadr-PC1099ADE

Figure 5.31. Windowing size-1: WA 1-1 is at the first container continuing WA 1's
work.
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v E1 AgentPlatforms
§- £ "EidBadr-FC: 1 99ADE"
- @ Main-Containsr
- B RMAG@FEIdBadr-PC: 10394ADE
I+ @ ams@EidBadr-PC: 10934ADE
df@EIdBadr-PC: 1 0984ADE
@a Container-1
' doc: 0- Worker Agent. 1@EidBadr-PC 10994ADE
A Container-2
Contalner-3
dog: O- Worlker Agant 1-1@EidBadr-PC: 1099/JADE
- @ Container-9
Buttons Controller@EidBadr-PCH1098JADE
. doc: 0 Documant's Coardinator Agent@EidBadr-PC10384ADE

Flgure 5.32. Windowing size-1: WA 1-1 is at the second container, WA 1 is at the
first container.

“File: - Ketions: Tnels Bemmeplatfmms Help

i et

-1 AgentPlatforms : L state | ownet
B "EidBadr-F O BOSUADE" : active  INONE
- @8 Main-Cartainer
- B RMAREBadr-FC: 1099JADE
B ams@EidBadr-PC:1099/JADE
dR@EiIdBadr-PC 10994ADE
B3 containar-1
- Container-2

doc 0- Warker Agent 1-1{@EidBaur-PC 1 088UJADE
o- @ Container-3
: ' doc: 0- warker Agent 1-Z@EidBadr-PC1 0994ADE
+- @ Container-9
- @ Buttons Contraller@EidBadr-PC: 1 0994ADE
doc: 0. Rocument's Coardinatar Agent@EidBadr-PC109%UADE

Figure 5.33. Windowing size-1: WA 1-1 is at the third container, WA 1-2 is at the
second container.
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5.3.6. Fault tolerance: Centralized

¢ B0 AgentPlatforms
3 £1 "EidSadr-PC; 1099/ADE"
- @3 Main-Container
i RMAGEIdBadr-PCH10994ADE
ams@EiBadr-FC 1 039ADE
dfE@EidBadr-PC. 10994ADE
~&3 Container-1
L @ doe O- Warker Agent 1@FidBadr-PC:10994UADE
- @3 Container-2
- @@ Container-3
- @8 Container-9
Butions Controlier@EidBadr-PC 1099UADE
doc O- Warker Agent 1-1@EidBadr-PC:1099/JADE
doc: 0 Document's Coordinator Agent@EidBadr-PCD9BUADE

Figure 5.34. Centralized: WA 1 is at the first container, WA 1-1 is at the home
container.

| ¢- £ AgentPlatforms : stata
. # £ "EidBadr-FC: 1 098/JADE" achve  |MONE
> 8 Main-Container b
RMAREIdBad-PC: 1 099/ADE
ams@EidBadr-PC: 109%JADE
- @ df@EidBadr-PCI10394ADE
-@a Container-1
- @8 Container-2
o~ @R Container-3
“ B doc: O- Worker Agent: 1@EidBadr-FC 1088/ADE
o @8 Container-2
Buitans Cantrollen@EidBadr-FC 1 D99UADE
doo: - Worker Agent: 1-2@FEidBadr-PC: 10894ADE
dor, 0 Document's Coordinator Agent@EidBadr-FCI1 D99UADE

Figure 5.35. Centralized: WA 1 is at the second container, WA 1-2 is at the home
container.
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File ‘Actions  Tools Remote Platforms Help

»-9 AgentPlatfarms i L state
+E2 "EidBadr-PC: 1099/ADE" activz
-@3 Main-Container
RIMAGEdBadr-PC: 1099/4ADE
amsEEidBadr-PC: 10831ADE
dQEIdBad-PC {I39ADE
A Container-1
-2 Container-2
: doe: 0- Warker Agent: 1@EidBadr-PC 1 D83UADE
@A Container-3
¢ @ Container-9
: Buttons Contraller@EidBadr-PC: 1 098/ADE
doe: O- Worker Agent 1-1@EidBadr-PCH10HUADE
dos 0 Documant's Coondinator Agent@EidBadr-PC 1 0884ADE

Figure 5.36. Centralized: WA 1 is at the third container, WA 1-1 is at the home
container.

Lowner
HOME

AgentPlatforms
- B "FidBadr-FC: 1099/JADE"
- @ Main-Cantainer
: RMAGEIDBadr-PC: 1 0230ADE
- @ ams@EidBadr-FC 1 0IAUADE
df@EidBadr-PC: 10984ADE
>- @3 Container-1
? o ‘
- &8 Container-2
- @ Container-3
>~ @3 Container-9
- @ Buttons © »
. doc 9- Wtlorie
- @ doc: 0: D4 save agent
::’f‘-ééieﬁﬂ t

PCDYSIADE
- BEIdBadr-FC10890ADE
ator Ageni@EidBadr-PC: 1 D9BADE

Figure 5.37. Centralized: Killing WA 1 while it's at the first container.
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£ AgentPlatforms

2 £1 "EigBadr-PC: 1 GOSNADE"
r @2 Mair-Container
RMAGEIdBadr-PC 1 099AADE
ams@EidBadr-PC: 10994ADE
df@EIdBadr-PC: 1098/0ADE
- @3 Cantainer-1

: doc; 0- Warker Agent 1-1@EidBadr-PC: 1 088ADE
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-~ @3 Containar-3
- @8 Container-2

: Buttans Coniroller@EidBadr-PC10894ADE
doe: 0- Worker Agent 1-2@EidBadr-PC1G894ADE
doc; 0 Document's Coordinator Agent@EidBadr-P O 0894ADE

activs

Figure 5.38. Centralized: WA 1-1 is at the first container continuing WA1's work,

WA 1-2 is at the home container.

? £ 'EidBadr-PC: 1099/JADE"

- (@ Mair-Container

; RMAGEIdBadr-PC 1 D8MIADE
ams@EinBadr-PC 1 I9%UADE
dfi@EBadr-RC 098UADE

- @3 Container-1

Container-2

- @ Containgr-3

doc: 0- Warker Agent 1-1@EidBadr-PC:1092/JADE
3 Containar-9

Buttons Controlien@EidBadr-PC 1 0984ADE
dac O- Worker Agent: 1@EIdBadr-FC 10984JADE
- @ doc: 0; Document's Coardinator Agent@EidBadr-PC 1099/JADE

Figure 5.39. Centralized: WA 1-1 is at the second container, WA 1 is at the home

container.
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File :ﬁclylckms- Tools - Reniote Platforms  Help:

AgentPlatforms
& B0 "EidBadr-PC: 1 D9MJADE"
o- @3 Main-Container
- RMAGEdBadr-PC: 1098/JADE
ams@EidBadr-PC: 1 098JADE
df@EidBadr-FC: 1 D99ADE
- @3 Container-1
~@ Container-2
doe: O- Woarker Agent: 1- (@EidBadr-PC1 088/JADE
- @A Container-3
>~ @3 Container-2
: Buitons Controller@EidBadr-PC: 1099JADE
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doc: 0) Document's Coordinator Agent@EidBadr-PC: 1089/JADE

state: | iownar: i

active lNONE

Figure 5.40. Centralized: WA 1-1 is at the third container, WA 1-2 is at the home

container.

RMAGEIdE £ Management G
:'F:Ie' -;Eions Tools - Remote Platforms. Help
gl gl dla [@]a)
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-7 “EidBadr-PC 1 093UADE"
- @8 Main-Container
- B RMAGEIBad-PC: T0994ADE
- B ams@EidBadr-PC:1099/ADE
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o
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Figure 5.41. Centralized: Killing of WA 1-1 while it's at the third container.
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‘Ketions. - Tools - Remote Platforms: Helfp. - - -
jCi EEL]

973 AgentPiatforms
2 B9 *EidBadr-PC: 10982ADE"
- Wizin-Container
RIMAGEIUBadr-PC: 1083/ADE
ams@FidBadr-PC: 1099UADE
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> @8 Container-2
doc: 0- Warker Agent: 1-2@EdBadr-PC10820ADE
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doc O Document's Coordinator Agent@EidBadr-FC 1 D98/UADE

Figure 5.42. Centralized: WA 1-2 is at the third container continuing WA 1-1's work,
WA 1 is at the home container.
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5.3.7 . Killing Containers

¥ E3 AgentPlatforms

v B3 "EidRadr-PC: 1 D89JADE"
‘ kain-Container

(@ Container-1

- @ doc D- Worker Agent. V@EidBadr-PC10994ADE

@R Container-2

Container-3
@3 Container-4
@ containar-5
¢ @R Container-6

doc: 0 Document's Coordinatar Agent@EidBadr-FC:1098/ADE

Figure 5.43. WA 1 is at the first container.

-3 sgentPlatforms
9 £ "EidBadr-PC: 10994JADE

1

\@EidBadr-PC 1 D89/JADE

Badr-PC:10994JADE
Srdinatar Agent@EidBadr-FCH1DIRUADE

Figure 5.44. Killing of the third container.
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Wain-C ontamﬁr
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- @3 Container-3
e @ doc 0- Woarker qunt {@EidBadr-PC: 1098/JADE

HBRadr-PC10890A0DE
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File Actions Tools Ren
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- @ Buttans Controller@EidBadr-PC: 10330ADE
- @ doc 0 Document's Coordinatar Agent@EidBadr-PC:10994ADE

Figure 5.46. WA skipped the lost containers and moved to the fifth container.
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5.4. Summary

In this chapter description of how the components of the system were

implemented, testing of the system, development process and phases.
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Chapter six

Conclusion and Future Work

In this chapter a description of the experiments that were done, conclusions
concluded from working on the project, future work and improvements to be done on

the system.

6.1. Experimental Results

In this section different comparisons for the performance of the system under
different condition and using different scenarios, the test data was downloaded from
the Project Gutenberg [45]; about 4 Giga bytes (GB) of text files was downloaded,

and 6 experiments were done, hardware specification for each experiment in table 6.1.

Table 6.1. Hardware used in experiments.

Computer 1: Core 2 duo, 2.66 GHz CPU, 2 GB RAM.

Computer 1: Core 2 duo, 2.66 GHz CPU, 2 GB RAM.

Computer 1: Pentium 4, 3 GHz (2 CPU), 512 MB RAM.
Computer 2: Pentium 4, 3 GHz (2 CPU), 256 MB RAM.
Computer 3: Pentium 4, 3 GHz, 512 MB RAM.

Computer 1: Core 2 duo, 2.66 GHz CPU, 2 GB RAM.
Computer 2: Centrino mobile, 1.7 GHz CPU, 512 MB RAM.

Computer 1: Pentium 4, 3 GHz (2 CPU), 512 MB RAM.
Computer 2: Pentium 4, 3 GHz (2 CPU), 512 MB RAM.

Computer 1: Core 2 duo, 2.66 GHz CPU, 2 GB RAM.

6.1.1. Experiment one

Performance comparison using sequential search, with different number of agents
working on the same document, each checking a different fraction of the document,

on one digital library with signature files of total size (512 MB).

For example: in figure 6.1 the point (10, 550000) means 10 agents are working only
on one document with size 500 KB, all of them are checking files on the same digital

library, and the time needed for all of them to finish working is 550000 ms, here each
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agent is in charge of checking 1/10 of the total number of the documents, this does not
mean that each agent is working on the same size of data, where different files have

different sizes.

600000

500000

400000

300000

Time (ms)

200000 == DOCUMeENt size = 500 KB

100000

0

0 5 10 15

Number of agents

Figure 6.1. Number of agents vs. Time

From this results we can conclude that the best case in sequential search is to let one
agent work on a document, that is each document submitted by the user should be
assign to one agent to work on it, letting more agents work on the document does not
only will increase linearly the time needed to check the document, but also increases
the size of the overall traffic used on that document, that is for example having 10
agents working on a document will duplicate the size by 10, which will put more load

on the network.

6.1.2. Experiment two

Performance comparison using sequential search, with # documents, » agents,
each agent working on one document, on one digital library with signature files of
total size (512 MB).

The three curves in ﬁguré 6.2 represent the test using 1, 2, and 3 agents; that is 1, 2,

and 3 documents of different sizes.

128




For example the curve with triangles at point (800, 590000) means the user submitted
three documents; each document is assigned to one agent, and the three of them are
working on the same digital library, document size is 800 KB, and the time needed for

all the agents to finish working is 590000 ms.

Document size vs. Time

800000
700000
600000 A
500000 :
400000
300000
200000
100000

w1 Agent
ey ). Agents

Time (ms)

s 3 A gen ts

0 200 400 600 800 1000

Document size {KB)

Figure 6.2. Experiment two using 1, 2, and 3 agents.

Figure 6.3. shows the results of the experiment, using 1 and 2 agents, and the results
of 1 agent multiplied by 2, having 2 agents working does not mean duplication of the
time of using 1 agent, the curve that represents the duplication of the time needed for

one agent, is not equal to the curve that represent the experimant with 2 agents.

500000
450000
400000
350000
300000
250000
200000
150000
100000 |
50000 ¢

0

w1 Agent
sde 1 Agent *2

Time (ms)

0 200 400 600 800 1000

Document size (KB)

Figure 6.3. 1 Agent vs. 2 Agents.
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Figure 6.4. shows the results of the experiment, using 1 and 3 agents, and the results
of 1 agent multiplied by 3, until document size 750KB having 3 agents working gave
a result with less than 1 agent working multiblied by 3, after 750 KB this is inverted,
3 agents working gave a higher time value from 1 agent *3, so to some size of the
document (here 750 KB), increasing the size of the documents will not affect the

performane, however, after that point performance will degrade.

800000
700000
600000
500000
400000
300000
200000
100000

w1 AgENt
w3 Agents
1Agent * 3

Time {ms)

¥

0 200 400 600 800 1000

Document size (KB)

Figure 6.4. 1 Agent vs. 3 Agents.

6.1.3. Experiment three

performance comparison between parallel search and sequential search; three digital
libraries was setup, with sizes: 512 MB, 439 MB, and 234 MB, for parallel search
three agents was activated, each going to a digital library, for sequential search one

~agent was activated going to all the digital libraries in sequential order.

1200000
1000000
800000
600000
400000
200000 3

i,i,?:gswmg?&%w
0!

Time (ms)

s parallel

waddens SECUENTIAI

E: R

0 200 400 600 800 1000

Document size (KB)

Figure 6.5. Sequential search vs. parallel search.
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From this experiment, we conclude that, parallel search depends on the size of largest
digital library, in figure 6.5 the line for the parallel search represents the time needed
to check the largest digital library (512 MB), sequential search depends on the overall
“size of all digital libraries, however in parallel search the number of agents activated
depends on the number of digital libraries available in the system, that is » digital
libraries, will require » agents; this means more load is put on the network, whereas in
sequential search only one agent is working, putting the load of only one agent on the

network.

6.1.4. Experiment four

Performance comparison between a LAN (100 Mbps) and PPU WAN (2 Mbps)
(see figure 6.6) using one agent checking different documents with different sizes, in
this experiment two digital libraries was setup at Abu Roman (AR), and another one
at Wadi Al-Hariya (WH), and made the agent go from WH to AR back to WH then to
AR an finally send the result to WH.

PPU Basic Network Diagram

o Ry

[T i

R Fueman o F

Handor

A Fsnan
it B i
Doy DBulidbay

Figure 6.6. PPU WAN [49].
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Then the same experiment was repeated on a LAN using a switch see figure 6.7.

600000
500000
— 400000
(7]
£
o 300000
£ anefpns PPU WAN
= 200000
. i AN
100000

0
0O 200 400 600 800 1000 1200

File Size (KB)

Figure 6.7. LAN vs. PPU WAN.

From this experiment, we found that using a WAN, after reaching a file of size 400
KB the performance degraded with about 30%, also different traffic that is done
between different computers connected on the PPU WAN, made some variations on
the performance, that made less sized document (700 KB) takes longer time to be

processed than higher sized document (800 KB).

6.1.5. Experiment five

Performance comparison between parallel search, and distributed search with

different overlapping times see figure 6.8.

160000
140000
120000
‘g 100000 s Distributed (more
o 80000 overlapping)
.E- 60000 wsms Distributed (less
40000 overlapping)
20000 | s Parallel

0
0 100 200 300 400 500 600

Document size (KB)

Figure 6.8. Parallel search vs. distributed search.
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From this experiment, distributed search with small overlapping of agents gives
approximately the same performance of parallel search, however, increasing the

overlapping time will increase the gap between distributed and parallel search.
6.1.6. Experiment six

Ratio between size of input documents and size of files resulted from generation
of signatures, different sized documents was submitted to the system, and we noted

the resulted signature files in two cases, using hashing of chunks and with no hashing.

2500

2000

1500

1000 =os JSiNG hashing

«&%No hashing

500

Size of resulted signature files (MB)

0 100 200 300 400 500

Size of collection of documents (MB)

Figure 6.9. Size of input documents vs. size of signature files.

From figure 6.9. when using hashing, the size of signature files increases linearly with
increasing the size of the input documents with a factor of about 1.528, however
without hashing the curve changes for different sized of document, this is probably
because when using hashing, the signatures generated are the same size, (32 bit
value), but with no hashing different chunks have different sizes depending on the

characters in the chunk.

In this experiment we also noted the time needed to generate the signatures files, from
figure 6.10 when using hashing the curve acts as a polynomial of power 2, this is
probably because of the operation of generating hash values, and conversion to
hexadecimal, however, with no hashing time increases linearly with increasing the
size of the input documents, at first (100MB to 350MB) we notice the effect of the

size of the chunk that needs more time in writing the chunks into file, but later (after
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350MB) the effect of signature generation and hexadecimal conversion appears that

makes time needed to generate hashes superior to the time needed to write signatures

into memory.

400000
350000 4
300000 f
250000
200000

Time (ms)

150000 ) M w=ues | Jsing hashig

100000 et ‘ «={f=»No hashing

50000
0

0 100 200 300 400 500

Size of collection of documents (MB)

Figure 6.10. Size of input documents vs. time needed to generate signatures.

6.2. Conclusions
From the experiments that was done, we conclude the following:

1. Parallel search gives the best performance (regarding time) needed to check all
digital libraries.

2. Distributed search with no overlapping of agents gives the same performance
(regarding time) as parallel search, but making no overlapping between agents
is not easy.

3. In sequential search the best performance (regarding time) is reached when only
one agent is assigned to a document, having more than one agent doing the
checking on the document reduces the performance linearly.

4. Parallel search requires sending ageﬁt to each digital library, putting a load on
the network that is proportional to the number of digital libraries available.

5. Distributed search puts more load on the network due to the increased movement

of the agents among digital libraries.
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Appendix A
- Survey on plagiarism

detection software
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" A1. Plagiarismcheceker.com [22]

PlagiarismChecker.com is a web-based tool for text plagiarism detection, it's
based on a graphical user interface, where the user provides the phrase(s), and an

internet search is done on them.

In this system the user has to cut and paste the phrase he wants to check, also has
to select between Google and yahoo search engines to be used in the search process,
this tool relies on Google and Yahoo! search to do the searching for the phrases, The

result is a casual Google/Yahoo! search with the phrases provided by the user.

The system is somehow limited where 2 phrase should be less than 32 words,
more than 6 word, the plagiarism check is done only on online web pages (not

possible to check two local documents for partial or full copy)-

Tt has two different options whether to search using Google or Yahoo! search, also

it has an option for checking plagiarized web page.
Cost: free.

Website: http://WWwW .pl.agiarismchecke:r.com/

.. ., — ., N o T, _— ‘ Plé_i'm'betectn:
rwm c’hﬁbkar a’am » on the Igternet

% Check for Plagiarism On the Web for Free
& Type one of more phrases from diferent parts of the document into the search box below.
Hit the Enter key after each phrase. Show me an example.

€ Click the Search button. {Click the Create Google Alert button if you want Google 1o e-mail you
when new instances of your phrases are published on the Internet.}

£ Use your prowser's Back putton 1o check another paper.

How o Use Plagiarism Checker. For Teachers | Eef suthois

T Aeewiiel=

|
;k
|

search with: G0

Web publishers: Find cut if someane has Qlagiarized your Web page. HEW!

Figure A.1: PlagiarismCheker.com home page.
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Plﬁgi Pree Plagiarism Detection §
i : On the Internet §

submit a Web Page URL - Check for Plagiarism for Free
€ Type vour Web page's address into the box below.

€ Click the Searcit putton. {Click the Creale Google Alert button f you want Google to e-mail you
when new instances of your work are published on the Internel.}

€ Use your browser's Back bution to check another Web page.

This part of the site is stilt in the beta-testing stage. I'd love 10 know what | can do to improve i
Please leave a comment on the blag or e-mail me if you have any suggestions. Thanks! - Darren Hom

Do you have something that's not a Web page? Check for plagiarism by fyping or
pasting the words in.

Figure A.2: PlagiarismChecker.com: check a web page.

Free Plagiarism Detection §
on the Internet §

" check for Plagiarism On the Web Tor Free

& Type ohe of More phrases from different parts of the document into the search box below.
Hit the Enter key afier each phrase. show me an example.

4 fines were too short {less than & words} and will not be included in
your search,

S Orie line will be shortened to make your total search 32 words long,
SETTHEEERATIC which is Google's word limit.

university stud

7 moare lines will not be included in your search berause you typed
more than 32 words, which is higher thart Google's word limit.

Do you want to go ahead and do the search anyway?

Web publishers: Fi

Figure A.3: PlagiarismChecker.com: limitations.
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A.2. WCopyfind [23]

WCopyfind is an open source tool that checks plagiarism among local documents;

it looks for matches between specific length phrases in the documents.

The user drags the documents to be checked into a box, specifies different options
to be considered during the check as comparison rules, the he clicks (Run) and a
report is generated viewing the copied portions (from another document) in an HTML

format report.

This tool only checks local document, supports MS WORD, plain text, HTML
formats, and does not support PDF files. It has a lot of configurations that may
confuse the user, as in figure B.4, and two options for the documents, 1- compare only
with new documents, not with one another, 2- compare with old files and with one

another.
Cost: free.

Website: htm://pl«agi,ari_sm.phys.Vir,qinia.edu/Wsoftware.html

T Fiahtoiick in Bax for Menu of Action

-~ New Documert Files (compate with old filos and with one another) =

Cu» alison Hules : : :
Shortest Phrase to Match 'prds " Fewest Matches to Repmt TM *““3 Wotds Shortesl Text Stnng to Co d’ T
i =47 lanore All Punctuatxon Sklp NonWords ', [ ; stimperfectic sto Al 0

‘lgnoie Outer F‘unctuatlon ™ SklpWords LongetThan zwm ?U Characters : Mnmmum[of»MatchmgWords.
hore Numb s : : Lo IERREEY i

W’ovd Map %C \WCopyhnd\.Wordmap it

Filg;ji‘ .

Figure A.4: WCopyfind 2.6.
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A3. Copyscape[24]

Copyscape is a web based system that offers two different services (free, paid); it
basically aims detect whether a web page is copied fully or mostly on another website

or not.

Simply the user cuts and pastes the uniform resource locator (URL) of his web
page and clicks (Go), the result would show links to the web pages that has around
70% of the text in the provides URL, the copied text in these web pages in colored

with different colors to be noticed by the user.

The free service allows only 10 times check for a web page, the paid service
allows unlimited check for a web page, Copysentry as an extension to Copyscape is

another paid services that monitors web site for unauthorized copy-

We have tried several URL's some with good results, where the resulted web
pages have more than 70% of the text in the web page, for example see figure 2.16,
however some web pages produced bad results, such as when we tried to check a page
of some news event from Al-Jazeera[25] website on
(http‘ -/ fwww.alj azeera.net/N'R/exeres/B66l7 9D5-ES 86-4251-AFE6-

55BC16231DA3 htm), and —as a free service- we get 10 results having less than 3%

of the contents of the original page.

This system only checks online web page, and it does not check local documents,
it uses a WebCrawler, that visits all URL in any page it visits, and downloads these
pages, where a recent copy of each visited page is cashed on Copyscape's Servers, and
some kind of hashing is done on the text in the document, where the minimum chucks

“available for search is 3 tokens separated by a space. Copyscape detects cut and

pasted phrases of the text.
Cost: free service is free, paid service is $0.05 per search.

Website: http://WWW .cop_yscape.com/
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Search for copies of your page on the Web.

NOT COPY |

Defend your site with & plagiarism warning bannerl

About  Example

Publication_date:
2008 17 s

30 Sl palt Jas JURE T Lo 18 3 b oz 2o S st gty - o s et e L

Gl galt 6;

1 4Lyt

odadiain Jho ppaily st S 150 st T sl

3 Ry damsa S0 3005

i g G omeeg 1)
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1€ Sloaisall ciial AN L aady O

Figure A.6: Example of a web

;s's,qusg@aamyﬁﬁ@wu@ézsuﬁquapg

Plagiarisms  Press Testimonials Forum  Log In

F Gronghe At Ad

Ko ot GRS GO S capgh S TS

page checked with Copyscape.
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A.4. Article checker[26]

Another web-based plagiarism detection tool, which uses Yahoo! and Google to

find phrases.

Nearly as the process of (plagiarism checker), however it does not provide the
user with notes about the search phrases, also a check can be made using both Yahoo!

and Google at the same time.

This system accepts only .txt documents, but it allows the user to upload up to 3
xt documents to be checked, allows the user to choose between Yahoo! and Google

or to use both.

Cost: Free.

Website: htt //Www.articlechecker.com/

EAST Search for copies of your

e Checker Bloy

st Of Breerd

rand chird we are ramans and not computers and h©oW
thinks that ne i8 computer ne nomiliate nim seif
withoult knowing thabt .o

AE wow chink that We dent nesd Som2 rest berwesh
ciasses YOR are wrong because &3 you know i have
'_,cont;n:al syeteks Engimea:i_ng crazs from 2 to 2.30,
mowsver Yoo dont have whis ciasst?!

BUT. .- naving & preak within cne class Wwill —&s 2 said
pefore- will interyupt Y —payioe oVr— focus On wnats is
;haing said in the ciass, dont you think s0%

UPLOAD & TEXT FILE: “au can upl  files st & time.

, Gougle

Figure A.7: Article Checker home page.
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Sesrch Summary
Trem count: 17
Selected Search Engines

Selected search engines: C;tmgie Aol

Expected Report Fxecution Time (peak)

CURRENT STATUS
5.2 seconds to perform for Google.
2015 seconds to perform on Yahoo!.
Stand by.

sy P

veait a minate make (Set Alert)

i"anéﬂnré we are fumans and not OMIpHECES and : 5 :
how thinks that he is compter e fmitiate Rim self {v;{ﬁ ; 2%%“

without knowing that -

Y you are taking it too much personally SR
Total Matched Phrases } Total Submitied 0% (0/113) 38% (5413}

Figure A.8: Results of checking some text on Article checker.
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TFracking Actions...
Source is url (dlttp:;"}mm.ppn.e&uMewponalmploadsfmdd%mmws 945202603 942000094 20without %62 0pics hiba
Fetching uet ... Completed
Sourceis TEXTAREA

Search Summary
Ttem connt 1
Selected Search Engines

Selected search engines: Gw}g&e e

Expected Report Execution Time (peak)

CURRENT STATUS
0 seconds to perform for Google.
0 seconds to perform on Yalicol.
Stand by...

P i

Alate
Fotal Matched Phrases

Total Submitted

Figure A.9: Result of checking a web page using Article checker.
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A.5. Scriptum [27]

A paid plagiarism detection system that helps students and teacher to
communicate, the system is designed to be used by teachers in educational institutes.

As a paid system, the institute interested in using this system should buy the
product suite at first, the teacher will get a user name and a password, so will his
students, the teacher schedule assignment for the student on the specified course page,
and students sign in with their usernames and passwords, and upload their assignment,
the teacher view the assignments with the degree of originality noted next to the
student report.

The teacher has many things to do with the student report, the system make use of
Adobe Acrobat Editor so that the teacher can add notes, line marks on the student
report, also the teacher has the option to grade the student report.

The system does not compare local documents with each others, i.e. comparing

the different students report, accepts only MS WORD documents.

Cost: Subscription to the full Scriptﬁm product suite (with online assignment marking
and plagiarism detection): $99/course per 4-month term (up to 50 students).
Subscription with Plagiarism Detection only: $49/course per 4-month term (up to 50

students).

Website: http:/www.scriptum.ca

Login Id:! ‘ » ; Login Id:% )

password: Password:

First time logging in?
& an Ancount

Forond YR nansw il

Figure A.10: Scriptum'’s login page[27].
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Figure A.11: Scriptum's results page[27].

1395

Options...

Ooptions...
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A.5. Pl@giarism [28]

Aim of this tool is to detect plagiarism in short reports on the same subject, this
tool only detects plagiarism between local documents i.e. it does not compare phrases

to the contents of the web pages.

By starting a new project, the user selects the directory where the documents
reside, and then he clicks (Process) where the operation begins, each document is
compared to all other documents in the directory, the users then can see where

plagiarism is spotted in any 2 documents.

The user can check where a 3 words chunk is situation in any 2 compared

documents, where it can be checked with a check box and then colored with pink.

Cost; free.

Website: http://www.plagiarism.tk/

149543 i

1148784 Conclusie

147400 Tonny is primair zware mishandeling (art. 3021id 11 51},

. subsidiair mishandeling met emstig letsel tot gevolg (art. 300 1id |
& 146307 2 51 en meer subsidiair mishandeling (art. 300 lid 1 St} ten laste ;

1135488 gelegd. Tijdens een vechtpati] heeft zij haar braer, Laurent
& 1133310 beschermd voor een verdere aanval door MWilliam.
1128236 Nagegaan is of er een succesvol beroep op noodweer (art 41
Sr} gedaan kan worden. Er heeft een toetsing van de
: casusfeiten aan alle voorwaarden van hoodweer
& 1075795 plaatsgevanden. Aan alle voorwaarden wordt voldaan, zodat
w1 f39 Project 003: Economie 103 het rechtsgevolg (= =i is niet strafbaar) intreedt, Tonny kan dus
2] Project 004: Economie 5012 een succesvol beroep op noodweer instellen. :

|- Project 005: Pract B opdiacht 3 (dag) 2
A PloiectGDB:Beantwoording1

Pfo!ect 007: Test Tonny heeft bii een caféruzie ter verdediging van haar brosr
7], Project 008: Fokke Test aurent, “William in ziin nek gebeten. Ze zag dit als de enige
£ Project 008: Avondopleiding 2002-20 ogelijheid om haar broer Laurent te helpen. Eris nagegaan
Project 010: Beantwoording 4 |of Tonhy een geslaagd beroep kan doen op noodweer {att 41

A Project 011: Be antwoording 5 |lid 1 81). De diverse vnmwaarglen vool noodweet ziir} daartoe

Proiect 11 2: Beantwoording & ontleed en getoetst aan de feiten in de casus. Toetsing laat
| Project 012 Beantvooicing |3ien dat aan alle vaorwaarden van noodweer wordt voldaan.
) Project 013: Pract B opdracht 6 (dag) 2 Dit betekent dat het rechtsgévolg (=2 is nist strafhaar) intreedt
A Project 014: Rechtsgeschiedenis Opdr ottorm: er kan een geslaagd beroep op de
A Project 015: Rechtsgeschiedenis Opdr echvaardigingsgrond noodwess gedaan worden.

iedenic And

Figure A.12: Snapshot of Pl@giarism[28].
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A.6.DOC COP [29]

A web based system for plagiarism detection, it provides two services, (file check,
web check), file check is for comparing local documents against each others, web

check for checking the coping of a text through Internet web pages.

For file check only accepts MS WORD and PDF files, up to 250000 words a
document, however the free services allows only 100 word, for file check the user
uploads up to 7 files and clicks (Process) then a report within 1 hour is sent to him as
an email with the result. for web check, the user cuts and pastes the text to be checked
in the text box available in the system's web page, then clicks (Process), and a report
then is sent to him within 1 hour where the plagiarized chucks are colored and links to

popular search engines are available to give the user a chance to search for them.

It generates a report in HTML format or MS WORD format, chunks ranges from

6-12 word, but it does not provide the user with the source of a given copied
paragraph, it only puts some links for the user to allow him search for the found
chunk over the internet using search engines, the percentage of plagiarism between
| documents is based on number of found chunks, instead of found tokens, which yield

to a wrong estimation of the percentage of plagiarism.

Cost: it offers a limited file and web check for free, and paid services to check a
corpus for $4.00 Australian dollar (AUD), and to check a document against the web
for $4.00 AUD.

Website: http://www.doccop.com/
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IP: 213,6.69,235 DOC Cop Plagiarism Report Generated: 22-Feb-2008 at 11

mabile agent,

Return tc case lisk ~ Go forward ane

OBILE AGENT NAMELY IS A TYPE OF SOFTWARE AGENT WITH THE FEATURE OF
UTONOMY SOCIAL ABILITY LEARNING AND MOST IMPORTANT MOBILITY.

HEN THE TERM MOBILE AGENT IS USED IT REFERS TO. A PROGESS THAT CAN
i RANSPORT ITS STATE FROM ONE ENVIROMMENT TO' ANCTHER WITH ETS DATA INTAC
HAND STILL BEING ABLE TO PERFORM APPROPRIATELY IN THE NEW ENVIRONMENT,
MOBILE AGENTS DECIDE WHEN AND WHERE TO MOVE NEXT WHICH IS EVOLVED FROL
-1 |RPC.. 50 HOW EXACTLY DOES' A MOBILE AGENT MOVE JUST LIKEA-USER DOESNT -
REALLY VISIT A WEBSLTE BUT ONLY MAKE & COPY OF IT'A MOBILE AGENT
\CCOMPLISHES THIS MOVE THROUGH DATA DUPLICATION, WHEN & MOBILE AGENT
DECIDES TO-MOVE IT SAVES ITS GWN STATE AND TRANSPORTS THIS SAVED STATE "
L INEXT HOST. ANC RESUME EXECUTION. ERAM. THE SAVEDR. &7 ATE.

Return to case list ~ Go forward one

20f10  im3.doc

Imabile agent namely is a type cf saftware agent with the feature of autanomy social ab
learning and mast impoctant mebility.

Figure A.13: DOC COP results of checking local documents against each others.

IP: 213.6.68.235 DOC Cop Plagiarism Report Generated: 23-Feb-2008 at £2:09:33 AM (UTC+11:00)
v

Submitted: 23-Feb-200€ at 12:02:56 AM (UTC+11:00)

Words: 92

String Length (Wards): 8

Strings found in yeur document and on the web: 84 of 87 or 97% of document (strings found = highlighted + uppercase text)

Document
i i

. .
i Conduct your own search on this string
gusing:

Nao.

H
i Yahso!

Figure A.14: DOC COP results of checking local document against the internet.
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A.7. MyDropBox [30]

MyDropBox offers a plagiarism detection service called safeassignment, which
can be integrated with BlackBoard[31] system; it helps instructors finding plagiarized
text within students' reports.

As a commercial product the educational institute should buy a license for using the
product, instructor and students will have usernames, and passwords to enter their
accounts, where students upload their assignments and the system will check the
assignment and provides the instructor with a report for each student's assignment, the

system supports file type of: ZIP, MS WORD, TXT, PDF, RTF, HTML.

Aceopted file formats:
BAS Wiowd, RTF, PostReript,
POF, HEMI and plain feet

medex of the Internet

{vontinwoushy updated)

Proprictary scholastic archive
{published boeks, e-hooks

i the Guterberg Froject, Proguest
{over & million grademic articles
and vy el

Trtrs-Tnstipotivnsd Sxchive

Safesssignment Repo
fagenesated for a paper

Figure A.16: MyDropBox system [30].
Many options for the report as in figure 3.27 are available for the system.

Cost: for an individual membership: $49.95 per 3 months, institute membership:

depends on the number of students.

Website: http://www.mydropbox.con/
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Paper ID'
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(avallable to instructors
only) allows &n Instruc-
tar to reprocess the

Rave Feport lcon opens
the Save As window,
allowing a user to store
he report on a local

disk.

—Cﬁmévz-'wwﬂﬂm&wm i
% Assignment: Some Assignment
e

1045 allnws ausertosenda
link to the report 1o any

J e | Saurce Comparioan o
Octavia E. Butler, suthar of Dawn, Blootichiid, and Parabla of the| window opens whena - fier fitle to rave about v
Talerts, the last in a serles of f futur: cmnmurmzs Inevitable of,}w}‘ user clicks on any color- ik |

yea
bee

Prid

a spaclal version of the

repori, optimized for

monochrome office
rimers.

W sfre\uawc.com/doc</0ctawa%205utler 1958 Parab!e%ZDof°/020The°/°2rlTalents htm nkghlw wicon
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i document and highlights
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l were supposedly copled
o the submitted paper.

i €

paper ignoring any

4 vel “I?r of 8 ¢ @xﬂvc coded

particular sources,

“'Lauren Olamina s love Is clivide

among her young

address of the source

i documert, the percent-
i | age of similarity

| between the matching

i sentences from the

s
g vnndnw shows the

sewross of copled text.

Olamxra " that led Lauren to found a new faiththat teaches "Goo i paper and
Difterert colors of otowers o 'm i Internet Source: ! from the source, and
sentences inthe report shére ther lives. ! , provides a direct com-
indicate gifferart i parison of the two
sentences.

Figure A.17: Sample report from MyDropBox system [30].
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A.8. Turnitin [32]

Turnitin is another commercial plagiarism detection system; it helps instructors
finding plagiarized text within students' assignments, it can be integrated into

different Course management systems, such as BlackBoard [31], Moodle [33], and
ANGEL[34].

From figure 2.28, the student submits his document through Turnitin web site, the
paper is compared to databases of documents, these documents contains pages of
books, journals, and internet pages, also the uploaded student papers are stored for
later use, and the result are returned to the instructor, this system supports file types of
MS Word, PostScript, PDF, HTML, RTF, and plain text.

Cost: for institute membership depends on the number of students, for example as
found in [35]; for about 54000 students' campus: $44000 per annum.

Website: http://turnitin.com

9 Turnitin’s content da-
tabases contain millions of

6 Turnitin’s servers

compare submitted

pages of books and jowrnals

and over 4.5 billion pages

documents against Academic journals, of the current and archived

books, and newspapers

Student paper

o— - database
vast proprietary data . Internet. The database up-

bases using advanced dates and adds to the Internet

pattern-matching archive at a rate of 40 million

technology Turnitin’s pages per day.

database includes
" over 10 million stu-
dent papers,

@ The results are retuned
 the form of customized
Originality Reports, in which

i any text matches found in our
0 Teachers and stu-

dents submit documents

databases are highlighted and

linked to their source, Origi-

through the easy-to-use nality Reports allow faculty

Turnitin website, Turnitin members to make the final

receives more than determination of whether

20,000 papers per day. plagiarism has occurred.

Figure A.18: Turnitin system [32].
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Turnitin Criginality Report Aprevious nex rint repor

Blaglarlsm and the internet by Smithson Terry o refresh raport
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cheating was labor-in

find appropriate works

nearby hrary, and cop

almost always professionally written; the risk of dalection was very
high. :

The internet now makes it easy to flad thousands of 11 . :
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Figure A.19: Turnitin sample report [32].
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Appendix B
- Questionnaire on
plagiarism at Palestine

Polytechnic University
(PPU)
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1. During your university courses, have you used "cut and paste" from the
gy y Y Y

internet as a method for preparing reports or researches?

a. Yes

b. No

HYes
B No

2. If your answer was "Yes" in the first question, were you mentioning the source

Figure B.1: Results of question 1.

from where you took the text?

a. Yes

b. No

#Yes

# No

Figure B.2: Results of question 2.

156

]



3. Have you used "cut and paste" from your colleagues' reports in preparing

reports of researches?
a. Yes b. No

BYes
@No

Figure B.3: Results of question 3.

4. If you answered "Yes" on either question 1 or 3 then what made you to use
"cut and paste" in preparing reports or researches?
Not having enough time.
b. Laziness
c. Not having the ability to understand the text or the ideas and write them

using my own word.
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Figure B.4: Results of question 4.

5. Do you know that at some universities a student caught with a plagiarized
report gets zero on that report, and might get dismissed from the university?

a. Yes b. No

B Yes
g No

B.5: Results of g

Figu uestion 5.
6. Do you know that plagiarism of online text might violate the Copyrights of the

owner of the text?
a. Yes b. No
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i Yes

Figure B.6: Results of question 6.

7. Do you think that the popularity of the internet and the availability of
documents online make it easier to plagiarize?

a. Yes b. No

BYes -
#No

Figure B.7: Results of question 7.

8. Do you know that there exist Software programs that detect plagiarism?

a. Yes b. No
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a. Yes

Figure B.8: Results of question 8.

b. No

Do you think that such programs will re

duce plagiarism?

10. Do you think that such programs will ¢

Figure B.9: Results of question 9.

and their teachers?

a. Yes

b. No
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i Yes
g No

orrupt the relation between students



EYes
BNo .
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Appendix €
Listing of full code



* JFrame.java

* Created on January 18, 2008, 3:29 PM
Y

-/ /~-=-- non-JDK tmports ——-m-m-m-m==TTTmTTTTTTTTTTITITTTTT

import jade.core.ProfileImpl;
import jade.core.Runtime;

import jade.core.PlatformID;

import jade.core.AID;

import jade.wrapper.AgentContainer;

import org.apache.poi.hwpf.extractor.*;

e DK imports ——mmmmnmmmTTITTITTTIITITTT T

import java.awt.*;
import java.awt.event.*;

import java.io.*;
import java.io.File;

import java.util.*;

. import javax.swing.*;
import javax.swing.UIManager.*;

/o

*

* @author Eid Badr
*/ .

public class JFrame extends javax.swing.JFrame {

public static int counter = 0;

public static String documentText[] = null;
public static Stringl] documentsNames = null;
public static int nunberOfDocuments;

public int agentsCounter = 1;

public int chunkSize = 6}

public int chunkSizeForDL = 6;

public double chunksCounter = 0.0;

public int faultToleranceType = 1;

poolean flag = false;

public boolean radioFlag = true, perFlag = true;

public AgentContainer [oF
public int scenario;
public int percentage=70;

/** Creates new form NewJFrame */
public Jrrame () {

initComponents();
startContainer();

! jTextFieldl.setEnabled(false);
jButtonl.setEnabled(false);
jLabel4.setText("");
jRadioButton4.setEnabled(false);
jRadioButton4.setSelected(true);
jRadioButton5.setEnabled(false);
jButtonB.setEnabled(false);
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/** This method is called from within the constructor to

* initialize the form.

* WARNING: Do NOT modify this code. The content of this method is
* always regenerated by the Form Editor.

*

/

// <editor-fold defaultstate="collapsed" desc="Generated Code">
private void initComponents () {

I

buttonGroupl new javax.swing.ButtonGroup();
buttonGroup2 new javax.swing.ButtonGroup();
jTabbedPanel = new javax.swing.JTabbedPane () ;
jPanel5 = new javax.swing.JPanel () ;

jButton9 = new javax.swing.JButton();

jLabell0 = new javax.swing.JLabel ()
jComboBoxl = new javax.swing.JComboBox () ;
jButton’7 = new javax.swing.JButton();

jButtonl = new javax.swing.JButton ()
jTextFieldl = new javax.swing.JTextField();
jLabel2 = new javax.swing.JLabel () ;

jCheckBoxl = new javax.swing.JCheckBox();
jRadioButtonl = new javax.swing.JRadioButton();
jRadioButtonZ = new javax.swing.JRadioButton();
jRadioButton3 = new javax.swing.JRadioButton()
jTextField2 = new javax.swing.JTextField();
jButton2 = new javax.swing.JButton();
jLabelb new javax.swing.JLabel ()7

jLabel6 = new javax.swing.JLabel () ;
jRadioButtond = new javax.swing.JRadioButton();
jRadioButtonb = new javax.swing.JRadioButton()
jCheckBox2 = new javax.swing.JCheckBox();
jCheckBox3 = new javax.swing.JCheckBox () ;
jTextField3 = new javax.swing.JTextField();
jButton3 = new javax.swing.JButton();

jLabel7 = new javax.swing.JLabel () ;

jPanell = new javax.swing.JPanel () ;
jTextField6 = new javax.swing.JTextField();
jButtonl2 = new javax.swing.JButton();
jButton8 = new javax.swing.JButton();

jLabell = new javax.swing.JLabel ()

jPanel2 = new javax.swing.JPanel ()

jComboBox2 = new javax.swing.JComboBox();
jLabel3 = new javax.swing.JLabel();

jLabeld4 = new javax.swing.JLabel () ;

jMenuBarl = new javax.swing.JMenuBar () ;

jMenul = new javax.swing.JMenu() ;

jMenulteml = new javax.swing.JMenuItem()

r

i

.

r

setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON_CLOSE);
setTitle ("Plagiarism Detection System using Mobile Agents");

jButton9.setFont(new java.awt.Font("Tahoma", 1, 11))s
jButton9.setText ("Open documents"); // NOI18N
jButton9.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed (java.awt.event.ActionEvent evt) {
jButton9ActionPerformed(evt);
}
})i

jLabellO.setFont (new java.awt.Font ("Tahoma", 0, 10)):

jComboBoxl.setModel (new javax.swing.DefaultComboBoxModel(new
String[] { "All books" 1}));

jComboBoxl.setBorder(javax.swing.BorderFactory.createTitledBorder(null,
"Categories", javax.swing.border.TitledBorder.DEFAULT_JUSTIFICATION,
javax.swing.border.TitledBorder.DEFAULT_POSITION, new
java.awt.Font("Tahoma", 1, 11)));
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jComboBoxl.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) |
jComboBoxlActionPerformed(evt); '

}
})#

jButton7.setFont(new java.awt.Font("Tahoma", 1, 11)):
jButton’.setText ("Start"); // NOI18N
jButton7.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButton7ActionPerformed(evt);
}
)i

jButtonl.setFont(new java.awt.Font("Tahoma", 1, 11));
jButtonl.setText("Set"); // NOI18N
jButtonl.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) |
jButtonlActionPerformed(evt);
}
)i

jTextFieldl.setBackground(javax.swing.UIManager.getDefaults().getColor("Butt

on.light™)):
jTextFieldl.setEont(new java.awt.Font("Tahoma", 1, 11)):

jTextFieldl.setBorder(javax.swing.BorderFactory.createTitledBorder(null,
"gEnter number of agents”,
javax.swing.border.TitledBorder.DEFAULT*JUSTIFICATION,
javax.swing.border.TitledBorder.DEFAULT_POSITION, new

java.awt.Font("Tahoma", 1, 1))
jTextFieldl.addActionListener(new java.awt.event.ActionListener() {

public void actionPerformed(java.awt.event.ACtionEvent evt) {
jTextFieldlActionPerformed(evt);

}
}) s

jCheckBoxl.setFont(new java.awt.Font("Tahoma", 1, 11)):
jCheckBoxl.setText("Fault Tolerance"); // NOI18N
jCheckBoxl.addChangeListener(new javax.swing.event.ChangeListener()

public void stateChanged(javax.swing.event.ChangeEvent evt) {
jCheckBoxlStateChanged(evt);

}

})#
jCheckBoxl.addItemListener(new java.awt.event.ItemListener() {

public void itemStateChanged(java.awt.event.ItemEvent evt) |
jCheckBoxlItemStateChanged(evt);

}

})yi
jCheckBoxl.addActionListener(new java.awt.event.ActionListener() {

public void actionPerformed(java.awt.event.ActionEvent evt) {
jCheckBoxlActionPerformed(evt);

}

})i
jCheckBoxl.addPropertyChangeListener(new

java.beans.PropertyChangeListener() {
public void propertyChange(java.beans.PropertyChangeEvent evt) |

jCheckBoleropertyChange(evt);
}
Py i

buttonGroupl.add(jRadioButtonl);

jRadioButtonl.setFont(new java.awt.Font("Tahoma", 1, 11)):
jRadioButtonl.setSelected(true);
jRadioButtonl.setText("Parallel search"):
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jRadioButtonl.addActionListener(new java.awt.event.ActionListener()

public void actionPerformed(java.awt.event.ActionEvent evt) |
jRadioButtonlActionPerformed(evt);
}
by

buttonGroupl.add(jRadioButton2);

jRadioButton2.setFont(new java.awt.Font("Tahoma", 1, 11));
jRadioButtonZ.setText("Distributed sequential and parallel search");
jRadioButtonZ.addActionListener(new java.awt.event.ActionListener()

public void actionPerformed(java.awt.event.ActionEvent evt) {
jRadioButtonZActionPerformed(evt);
}
})i

buttonGroupl .add (jRadioButton3);

jRadioButtonB.setFont(new java.awt.Font("Tahoma", 1, 11));
jRadioButton3.setText("Sequential search");
jRadioButton3.addActionListener(new java.awt.event.ActionListener()

public void actionPerformed(java.awt.event.ActionEvent evt) |
jRadioButtonBActionPerformed(evt);
}
})i

jTextFiele.setFont(new java.awt.Font("Tahoma", 1, 11));

jTextFiele.setBorder(javax.swing.BorderFactory.createTitledBorder(null,
"Enter chunk size", javax.swing.border.TitledBorder.DEFAULT_JUSTIFICATION,
javax.swing.border.TitledBorder.DEFAULTMPOSITION, new
java.awt.Font("Tahoma", 1, 11))):

jButton2.setFont (new java.awt.Font("Tahoma", 1, 11))s
jButtonZ.setText("Set");
jButtonZ.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButtonZActionPerformed(evt);
}
bYi

jLabelS.setText("Size is set initially to 6");

jLabel6.setFont(new java.awt.Font("Tahoma", 1, 11));
jLabel6.setText("Getting categories...");

buttonGroup2.add (jRadioButtond) ;

jRadioButton4.setFont(new java.awt.Font("Tahoma", 1, 11));
jRadioButton4.setText("Windowing with size 1.");
jRadioButton4.addActionListener(new java.awt.event.ActionListener()

public void actionPerformed(java.awt.event.ActionEvent evt) |
jRadioButton4ActionPerformed(evt);
}
})i

buttonGroup? .add (jRadioButtond) ;

jRadioButtonS.setFont(new java.awt.Font("Tahoma", 1, 11));
jRadioButtonS.setText("Centralized.");
jRadioButtonS.addActionListener(new java.awt.eﬁent.ActionListener()

public void actionPerformed(java.awt.event.ActionEvent evt) |
jRadioButtonSActionPerformed(evt);

}
)i

jCheckBox2.setFont (new java.awt.Font("Tahoma", 1, 11));
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jCheckBox2.setText ("Security");

jCheckBox3.setFont (new java.awt.Font ("Tahoma", 1, 11)):
jCheckBox3.setText ("Stop working on a document if found plagiarism
percentage of more than: (Default is 70%)");
jCheckBox3.addItemListener (new java.awt.event.ItemListener () {
public void itemStateChanged(java.awt.event.ItemEvent evt) |
jCheckBox3ItemStateChanged (evt) ;
}
b
jCheckBox3.addActionListener (new java.awt.event.ActionListener () {
public void actionPerformed (java.awt.event.ActionEvent evt) {
jCheckBox3ActionPerformed (evt) ;
}
})i

jTextField3.setBackground(javax.swing.UIManager.getDefaults().getColor("Butt
on.light"));
) jTextField3.setFont (new java.awt.Font ("Tahoma", 1, 11)):

jTextField3.setBorder(javax.swing.BorderFactory.createTitledBorder(null,
B "Example: 70 (means 70%)",
javax.swing.border.TitledBorder.DEFAULT_JUSTIFICATION,
javax.swing.border.TitledBorder.DEFAULT_POSITION, new
java.awt.Font ("Tahoma", 1, 1))
jTextField3.setEnabled(false);
jTextField3.addActionListener (new java.awt.event.ActionListener() {
public void actionPerformed (java.awt.event.ActionEvent evt) ({
jTextField3ActionPerformed (evt) ;
}
})i

jButton3.setFont (new java.awt.Font ("Tahoma", 1, 11));
- jButton3.setText ("Set");
jButton3.addActionListener (new java.awt.event.ActionListener() {
public void actionPerformed (java.awt.event.ActionEvent evt) {
jButton3ActionPerformed (evt);
}
}yi

org.jdesktop.layout.GroupLayout jPanelSLayout = new
org.jdesktop.layout.GroupLayout (jPanel3);

jPanel5.setLayout (jPanel5Layout) ;

jPanel5Layout.setHorizontalGroup (

jPanelSLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add (jPanel5Layout.createSequentialGroup ()
.addContainerGap ()

.add(jPanelBLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)
.add (jPanelbLayout.createSequentialGroup ()
.add (jButton9)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.UNRELATED)
.add (jLabellO,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 404,
org.jdesktop.layout.GroupLayout.PREFERREDwSIZE)
.addContainerGap())
.add (jPanel5Layout.createSequentialGroup ()

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)
.add(jPanelSLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI

NG)
.add (jPanelbLayout.createSequentialGroup ()
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.add(jPanelSLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add (jRadioButton3)

.add (jRadioButtonl)

.add (jRadioButton2)

.add(org.jdesktop.layout.GroupLayout.TRAILING,
jPanelSLayout.createSequentialGroup()

.add (jTextFieldl,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 194, Short.MAX VALUE)

.add (12, 12, 12)

.add (jButtonl)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add (jLabel2,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 266,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add (94, 94, 9%4)))

.add (247, 247, 247))
.add(jPanelSLayout.createSequentialGroup()

.add (jCheckBox2)

.addContainerGap())
.add(jPanelSLayout.createSequentialGroup()

.add(jPanelSLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.TRAIL
ING, false)

.add (jComboBox1, O,
org.jdesktop.layout.GroupLayout.DEFAULTmSIZE, Short.MAX VALUE)

.add(org.jdesktop.layout.GroupLayout.LEADING,
jPanel5Layout.createSequentialGroup()

.add (jCheckBoxl)

.add (18, 18, 18)

.add (jRadioButton4)))

.add(jPanelSLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

.add(jPanelSLayout.createSequentialGroup()
.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)'
.add (jRadioButton5))

.add(jPanelSLayout.createSequentialGroup()

.add (38, 38, 38)

.add (jLabelsb,
org,jdesktop.layout.GroupLayout.PREFERRED_SIZE, 169,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.add (299, 299, 299))))
.add(jPanelSLayout.createSequentialGroup()

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)
.add (jTextFieldZ,

org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 194,

org.jdesktop.layout.GroupLayout.PREFERRED~SIZE)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.UNRELATED)
.add (jButton2)

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)

.add (jLabel?,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, 599, Short.MAX VALUE)
.addContainerGap())

.add(j?anel5Layout.createSequentialGroup()

.addPreferredGap(org.jdesktop.layout.LayoutStyle.RELATED)
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.add (jPanel5Layout.createParallelGroup (org.jdesktop.layout.GroupLayout.LEADI
NG)
.add (jCheckBox3)
.add (jPanelS5Layout.createSequentialGroup ()
.add (jTextField3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 194,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.addPreferredGap (org.jdesktop.layout.LayoutStyle.RELATED)
.add (jButton3)

.addPreferredGap (org. jdesktop.layout.LayoutStyle.RELATED)

.add (jLabel?,
org.jdesktop.layout.GrouplLayout.PREFERRED SIZE, 205,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

.add (331, 331, 331))
.add (jPanelbLayout.createSequentialGroup ()
.add (jiButton7)
.addContainerGap (532, Short.MAX VALUE))))
)i
jPanel5Layout.setVerticalGroup(

"jPanelb5Layout.createParallelGroup (org.jdesktop.layout.GroupLayout.LEADING)
.add (jPanel5Layout.createSequentialGroup ()
.addContainerGap ()

.add(jPanelSLayout.createParallelGroﬁp(org.jdesktop.layout.GroupLayout.TRAIL
ING)

.add (jButton9)

.add (jLabellO,
org.jdesktop.layout.GroupLayout.PREFERRED STIZE, 12,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE))

.add (18, 18, 18)

.add (jPanel5Layout.createParallelGroup (org. jdesktop. layout.GroupLayout . BASEL
INE)

.add (jComboBox1,
org.jdesktop. layout.GroupLayout.PREFERRED SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_ SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE)

.add (jLabel6,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE, 23,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE))

i .add (8, 8, 8)

.add (jPanel5Layout.createParallelGroup (org.jdesktop.layout.GroupLayout.BASEL
INE)
.add (jRadioButtond)
.add (jRadioButtonb)
.add (jCheckBoxl) )
.addPreferredGap (org.jdesktop. layout.LayoutStyle.RELATED)

.add (jPanel5Layout.createParallelGroup (org. jdesktop.layout.GroupLayout.TRAIL
ING)
.add (jPanel5Layout.createSequentialGroup ()
.add (jCheckBox2)
.add (15, 15, 15)
.add (jRadioButtonl)

.addPreferredGap (org.jdesktop.layout.LayoutStyle.RELATED)
.add (jRadioButton2)

.addPreferredGap (org.jdesktop.layout.LayoutStyle.RELATED)

.add (jRadioButton3)
.add (24, 24, 24)
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.add (jPanel5Layout.createParallelGroup (org.jdesktop.layout.GrouplLayout.BASEL
INE)

.add (jTextFieldl,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE)

.add (jButtonl,
org.jdesktop.layout.GroupLayout.DEFAULT_ SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT SIZE, Short.MAX VALUE)))

. .add (jLabel2,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE, 23,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE))

.addPreferredGap (org.jdesktop.layout.LayoutStyle.RELATED)

.add (jPanel5Layout.createParallelGroup (org.jdesktop.layout.GroupLayout.BASEL
INE)

.add (jTextField2,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_ SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_ SIZE)

.add (jButton2)

.add (jLabelb))

.add (25, 25, 25)
.add (jCheckBox3)
.addPreferredGap (org. jdesktop.layout.LayoutStyle.RELATED)

.add(jPanelSLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.TRAIL
ING)

.add (jTextField3,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_ SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE)

.add(jPanelBLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG, false)

.add (org.jdesktop.layout.GroupLayout.TRAILING,
jLabel7, org.jdesktop.layout.GroupLayout.DEFAULT SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, Short.MAX VALUE)

.add (org.jdesktop.layout.GroupLayout . TRAILING,
jButton3, org.jdesktop.layout.GroupLayout.DEFAULT SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE, Short.MAX VALUE)))

.add (18, 18, 18)

.add (jButton?)

.add (34, 34, 34))
)i

jTabbedPanel.addTab ("Main", jPanelb);

jTextField6.setBorder(javax.swing.BorderFactory.createTitledBorder(null,
"Enter chunk size", javax.swing.border.TitledBorder.DEFAULT_JUSTIFICATION,
javax.swing.border.TitledBorder.DEFAULT POSITION, new
javd.awt.Font ("Tahoma", 1, 11)))}:
jTextField6.setMaximumSize (new java.awt.Dimension (6, 20)):
jTextField6.addActionListener (new java.awt.event.ActionListener () {
public void actionPerformed(java.awt.event.ActionEvent evt) {
iTextField6ActionPerformed (evt) ;
}
})i

jButtonl2.setFont (new java.awt.Font ("Tahoma", 1, 11));
jButtonl2.setText ("Set"); // NOI18N
jButtonl2.addActionListener (new java.awt.event.ActionListener () {
public void actionPerformed (java.awt.event.ActionEvent evt) {
jButtonl2ActionPerformed(evt) ;
}
1)
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jButtonS.setFont(new java.awt.Font("Tahoma", 1, 11));
jButton8.setText ("Create files of signatures"); // NOI18N
jButton8.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jButtonSActionPerformed(evt);
}
)i

jLabell.setText ("Size is set initially to 6");

org.jdesktop.layout.GroupLayout jPanelllLayout = new
org.jdesktop.layout.GroupLayout(jPanell);
: jPanell.setLayout(jPanellLayout);
jPanellLayout.setHorizontalGroup(

jPanellLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jPanellLayout.createSequentialGroup()
.add(27, 27, 27)

.add(jPanellLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADI
NG)

-add (jButton8)

.add(jPanellLayout.createSequentialGroup()

-add (jTextFields,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 160,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

.add (18, 18, 18)

.add (jButtonl2)

.add (18, 18, 18)

-add (jLabell,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 158,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)))

-addContainerGap (171, Short.MAX VALUE))
)i
jPanellLayout.setVerticalGroup(

jPanellLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.LEADING)
.add(jPanellLayout.createSequentialGroup()
.addContainerGap(52, Short.MAX_VALUE)

.add(jPanellLayout.createParallelGroup(org.jdesktop.layout.GroupLayout.BASEL
INE)

-add (jTextFields,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE,
org.jdesktop.layout.GroupLayout.DEFAULT_SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE)

-add (jButtonl2)

-add (jLabell, )
org.jdesktop.layout.GroupLayout.PREFERRED_SIZE, 16,
'org.jdesktop.layout.GroupLayout.PREFERRED~SIZE))

.add (52, 52, 52)

.add (jButtons8)

-add (328, 328, 328))
)i

jTabbedPanel.addTab("Digital Library", jPanell);

jComboBox2.setFont(new java.awt.Font("Tahoma", 1, 11)); i
jComboBon.setModel(new javax.swing.DefaultComboBoxModel(new f
String[] { "List of reports" 1}));
jComboBon.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) { |
jComboBonActionPerformed(evt); -
} _____ !

T

1)

jLabel3.setFont (new java.awt.Font("Tahoma", 1, 11));
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jLabel3.setText ("Different reports from different agents will be
listed in the list down as soon as the checking finishes"); // NOI18N

jLabeld.setForeground(new java.awt.Color (255, 51, 51));

org.jdesktop.layout.GroupLayout jPanel2Layout = new
org.jdesktop. layout.GroupLayout (jPanel2) ;

jPanel2.setlayout (jPanel2Layout) ;

jPanel2Layout.setHorizontalGroup (

jPanel2Layout.createParallelGroup (org.jdesktop.layout.GroupLayout.LEADING)
.add (jPanel2Layout.createSequentialGroup ()

.add (jPanel2Layout.createParallelGroup (org.jdesktop.layout.GroupLayout.LEADT
NG)
.add (jPanel2lLayout.createSequentialGroup ()
.add (221, 221, 221)
.add (jLabeld,
org.jdesktop.layout.GroupLayout.DEFAULT SIZE, 372, Short.MAX VALUE))
.add (jPanel2Layout.createSequentialGroup ()
.add (154, 154, 154)
.add (jComboBox2,
org.jdesktop. layout.GroupLayout.PREFERRED SIZE, 278,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE))
.add (jPanel2Layout.createSequentialGroup ()
.add (18, 18, 18)
.add (jLabel3)))
.addContainerGap())
)i
jPanel2Layout.setVerticalGroup (

jPanel2layout.createParallelGroup (org.jdesktop.layout.GroupLayout.LEADING)
.add (jPanel2Layout.createSequentialGroup ()

.add (74, 74, 74)

.add (jLabel3)

.add (18, 18, 18)

.add (jLabel4,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE, 21,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE)

.add (18, 18, 18)

.add (jComboBox2,
org.jdesktop.layout.GroupLayout.PREFERRED STZE,
org.jdesktop.layout.GroupLayout.DEFAULT SIZE,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE)

.addContainerGap (335, Short.MAX VALUE))

)i

jTabbedPanel.addTab ("Result", jPanel2);

jMenul. setText ("Menu");
jMenul.addActionListener (new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
jMenulActionPerformed(evt) ;
}
1)

jMenulteml.setText ("About");
jMenulteml.addActionListener (new java.awt.event.ActionListener() {
‘public void actionPerformed(java.awt.event.ActionEvent evt) ({
jMenulItemlActionPerformed (evt);
}
1)i
jMenul.add (jMenulteml) ;

jMenuBarl.add (jMenul) ;

setJMenuBar (jMenuBarl) ;
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org.jdesktop.layout.GroupLayout layout = new
org.jdesktop.layout.GroupLayout (getContentPane()) ;

getContentPane () . setLayout (layout) ;

layout.setHorizontalGroup (

layout.createParallelGroup (org.jdesktop.layout.GroupLayout.LEADING)
.add (layout.createSequentialGroup ()
.addContainerGap ()
.add (jTabbedPanel,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE, 608,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE)

.addContainerGap (org.jdesktop. layout.GroupLayout.DEFAULT SIZE,
Short .MAX VALUE) )

)i

layout.setVerticalGroup (

layout createParallelGroup (org.jdesktop.layout.GroupLayout .LEADING)
.add (layout.createSequentialGroup ()
.add (jTabbedPanel,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE, 528,
org.jdesktop.layout.GroupLayout.PREFERRED SIZE)

.addContainerGap (org.jdesktop.layout.GroupLayout.DEFAULT SIZE,
Short.MAX VALUE) )
)i

pack() ;

}// </editor-fold>

private void jComboBox2ActionPerformed(java.awt.event.ActionEvent evt) {
appendResultsToComboBox () ;

}

public void appendResultsToComboBox () {

String x =
jComboBox2.getItemAt (jComboBox2.getSelectedIndex()) .toString();
N if (!x.equals("List of reports")) ({
StringTokenizer st = new StringTokenizer(x, ":");

String y = st.nextToken():
if (st.nextToken().trim().equals("No plagiarism found")) {
JFrame.jComboBox2.setSelectedIndex (0)
return;
}
File z = new File("");
try {
java.lang.Runtime rt = java.lang.Runtime.getRuntime ();
Process p = rt.exec("C:/Program Files/Internet
Explorer/iexplore.exe " + z.getAbsolutePath() + z.separator + y.trim() +
" html");
} catch (Exception e) {
}
}
jComboBox2.setSelectedIndex(0);
}

private void jCheckBoxlActionPerformed(java.awt.event.ActionEvent evt) ({

}
private void jTextFieldlActionPerformed(java.awt.event.ActionEvent evt)
{ -
} .
private void jButtonlActionPerformed(java.awt.event.ActionEvent evt) {
int actemp;
try {
actemp = Integer.parselnt(jTextFieldl.getText());
if (actemp > 50 || actemp < 1) {
JOptionPane.showMessageDialog(null, "please enter a number
between 1 and 50.");
return;
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}
agentsCounter=actemp;
jLabel2.setText ("Number of agents is set to " + agentsCounter +
".");
} catch (Exception e) {
JOptionPane.showMessageDialog(null, "please enter a valid
integer number.");
}
}

private void jTextField6ActionPerformed(java.awt.event.ActionEvent evt)

}
private void jButtonl2ActionPerformed(java.awt.event.ActionEvent evt) |

try {
chunkSizeForDL = Integer.parselnt (jTextField6.getText());
if (chunkSizeForDL < 3 || chunkSizeForDL > 10) {

JOptionPane.showMessageDialog(null, "please enter a number
between 3 and 10.");
return;

}
jLabell.setText ("Chunk size is set to " + chunkSizeForDL) ;

} catch (Exception e) {
JOptionPane.showMessageDialog(null, "please enter an valid
integer number.");
}

}
private void jButton7ActionPerformed(java.awt.event.ActionEvent evt) {

counter = 0;
StringTokenizer inputDocumentTokenizer = null;
String hashValuesl([];
if (flag) {
while (jComboBox2.getItemCount () > 1) {
for (int i = 1; i < jComboBox2.getItemCount () ; ++i) {
JFrame.jComboBox2 . removeltemAt (1) ;
}
}

try {
c.acceptNewAgent ("Buttons Controller", new
buttonsControllerAgent ()) .start();

} catch (Exception e) {
}

for (int i = 0; i1 < numberOfDocuments; ++1) |
inputDocumentTokenizer = new
StringTokenizer(documentText[i].trim().toLowerCase());
int index = inputDocumentTokenizer.countTokens();
hashValuesl = null;

hashValuesl = new String[index];
chunksCounter = 0.0;
chunksCounter =

generatesignaturesIntoArray(inputDocumentTokenizer, hashValuesl);
flag = true;
String type = (String) jComboBox1l.getSelectedItem() ;

if (type.equals("All books")) {
type = "";
}
try {
System.out.print (!perFlag);
c.acceptNewAgent ("doc: /" + 1 + ": Document's Coordinator

Agent", new documentsCoordinatorAgent(chdnksCounter, chunkSize, hashvaluesl,
type, agentsCounter, jCheckBoxl.isSelected(), scenario, i,
faultToleranceType, jCheckBon.isSelected(),!perFlag,percentage)).start();

} catch (Exception e) {
}

} else {
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JOptionPane.showMessageDialo
of documents!"™);
}
'}
private void jButton8ActionPerformed

CreateFileOfSignatures (chunkSize

}
private void jComboBoxl1ActionPerform
}
private void jButton9ActionPerformed
documentText = null;
documentText = openFile (jLabell0
}
private void jRadioButtonlActionPerf
evt) {
scenario = 0;
jTextFieldl.setText ("To be set a
jTextFieldl.setEnabled(false);
jButtonl.setEnabled(false);
jLabel2.setText ("");
}
private void jRadioButton2ActionPerf
evt) {
scenario = 1;
jTextFieldl.setText ("To be set a
jTextFieldl.setEnabled(false);
jButtonl.setEnabled(false);
jLabel2.setText ("") ;
}
private void jRadioButton3ActionPerf
evt) {
scenario = 2;
jTextFieldl.setText ("");
jTextFieldl.setEnabled(true);
jButtonl.setEnabled(true);
jLabel2.setText ("Number of agent
".");
}
private void jButton2ActionPerformed
int cstemp;
try {
cstemp = Integer.parselnt (3T
if (cstemp < 3 || cstemp > 1
. JOptionPane.showMessageD
between 3 and 10.");
return;
}
chunkSize=cstemp;
jLabel5.setText ("Chunk size
} catch (Exception e) {
JOptionPane.showMessageDialo
integer number.");
}
}
private void jCheckBoxl1StateChanged (
}
private void jCheckBoleropertyChang
evt) {
}
private void jCheckBoxlItemStateChan
jRadioButton4.setEnabled(radioFl
jRadioButton5. setEnabled (radioFl
radioFlag = !radioFlag;
}
private void jRadioButtondActionPerf
evt) {
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faultToleranceType = 1;
}
private void jRadioButton5ActionPerformed(java.awt.event.ActionEvent
evt) {
faultToleranceType = 2;
}

‘private void jMenuItemlActionPerformed(java.awt.event.ActionEvent evt) {
JOptionPane.showMessageDialog (null, "Palestine Polytechenic
University\nGraduation project\nDesign and implementation by:\nEid Badr &
Abdullah Abdeen.\nSupervisor: Dr. Radwan Tahboub. \nSpecial thanks to Eng.
Amal Dweik.");
}

private void jMenulActionPerformed(java.awt.event.ActionEvent evt) |

}

private void jTextField3ActionPerformed(java.awt.event.ActionEvent evt)

}

private void jCheckBox3ActionPerformed(java.awt.event.ActionEvent evt) |
}
private void jButtonBActionPerformed(java.awt.event.ActionEvent evt) {
int ptemp;
‘ try {
ptemp = Integer.parselnt (jTextField3.getText ());
if (ptemp < 5 || ptemp > 100) {
JOptionPane.showMessageDialog (null, "Please enter a number
between 1 and 100.");
return;
}
percentage =ptemp;
jLabel7.setText ("Percentage is set to: " + percentage +"%");
} catch (Exception e) {
JOptionPane.showMessageDialog(null, "Please enter an valid
integer number.");
}

}
private void jCheckBox3ItemStateChanged(java.awt.event.ItemEvent evt) |

if (perFlag) {
jTextField3.setText ("");

}

jTextField3.setEnabled (perFlag);
jButton3.setEnabled (perFlag);
perFlag = !perFlag;
}
public void createFileOfSignatures (int size) {
StringBuffer sigs = new StringBuffer();
JFileChooser chooser = new JFileChooser();
chooser.setFileSelectionMode(JFileChooser.DIRECTORIES_ONLY);
int returnval = chooser.showOpenDialog(this);
if (returnvVal == JFileChooser.APPROVE_OPTION) {
try {
File file = chooser.getSelectedFile();
File[] childs = file.listFiles();
File dir = new File(file.getAbsolutePath() +
"\\signatures"):;
dir.mkdir();
for (int 1 = 0; i < childs.length; ++1i) {
File out = new File(dir + "\\" + childs[i].getName());
FileReader reader = new FileReader (childs[i]);
BufferedReader bread = new BufferedReader (reader);
FileWriter fileWriter = new FileWriter (out);
StringBuffer dataBuff = new StringBuffer();
String fileContents = new String();
String temp;
while ((temp = bread.readLine()) != null) {
dataBuff.append (temp + "\n");
}
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fileContents = dataBuff.tostring ()i
sigs = generatesignatures(dataBuff.toString(), size);
fileWriter.write(sigs.toString());
fileWriter.close():
bread.close();
}
} catch (Exception e) {
}
} else {
return;
}
}

public void startContainer ()
profilelImpl pr = DewW Profilelmpl ()7
try {
Runtime r = Runtime.instance();
r.setCloseVM(true);
pr = new Profilelmpl("127.0.0.l", -1,null);

c = r.createAgentContainer(pr);
c.acceptNewAgent("Categories Collectors' Coordinator Agent", new
categoriesCollectorsCoordinatorAgent()).start();
} catch (Exception e) {
e.printStackTrace();
}
}

double generatesignaturesIntoArray(StringTokenizer stringTokenizer,
Stringl(] signaturesArray) {

int § = 0;
double counter = 0.0;
String temp[] = new String[chunksize];

String temp2 = new String ()
for (int i = 07 1 < chunkSize; ++i) |

if (stringTokenizer.hasMoreTokens()) {
if (1 == 0) {
temp[il = stringTokenizer.nextToken();
} else {

temp[i] = stringTokenizer.nextToken();

}
}

}

while (stringTokenizer.hasMoreTokens()) {
counter++;
temp2 = ""i

for (int i = 0; 1 < chunkSize; ++i) {
temp2 += templi] + " i
}
signaturesArray[j] =
Integer.toHexString(temp2.hashCod6());//(double)total/(double)tempz.length()

i/

JH+i
for (int i = 0; 1 < chunkSize; ++i) {
if (i != chunkSize - 1) {
temp(i] = templi + 117
} else {
temp(i] = stringTokenizer.nextToken();

}
}
}

return counter;

stringBuffer generatesignatures(String a, int size) {
StringBuffer signaturesData = new stringBuffer();
String s7
int 3 = 0;
a = a.toLowerCase();
StringTokenizer t = new StringTokenizer(a);
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String temp[] = new String([size];
String temp2 = new String();
for (int i = 0; i < size; ++i) |

if (t.hasMoreTokens()) {
if (i == 0) {
temp[i] = t.nextToken();
} else {
temp[i] = t.nextToken();

}
}
}

while (t.hasMoreTokens ()) {
temp2 = "";
for (int i = 0; i < size; ++i) {
temp2 += temp[i] + " ";

}
// s = Integer.toHexString(tempZ.hashCode());
signaturesData.append(temp2+ "y
for (int i = 0; i < size; ++1i) {
if (1 != size - 1) {
temp[i] = templi + 17;
} else {

temp([i] t.nextToken () ;

I

}
}
}
return signaturesData;
}
boolean checkDocuments (File[] files) {
for (int i = 0; 1 < files.length; ++1i) {
if (!files[i].getName().endsWith("doc") &&
!files[i].getName().endsWith("txt") [l files[i].isDirectory()) {
return false;
}
}
return true;
}
String[] openFile(JLabel label) {
int i = 0Q;
WordExtractor extractor = null;
StringBuffer templ = new StringBuffer () ;
File file = null;
JFileChooser chooser = new JFileChooser () ;
chooser.setFileSelectionMode(JFileChooser.DIRECTORIES_ONLY);
String[] docs = null;
int returnval = chooser.showOpenDialog (this) ;

if (returnval == JFileChooser.APPROVE_OPTION) {
flag = true;
try {

file = chooser.getSelectedFile () ;
File[] files = file.listFiles(); |
numberOfDocuments = files.length; |
if (numberOfDocuments == Q) | |
JOptionPane.showMessageDialog(null, "Folder is empty!"); i
flag = false;
}
if (numberOfDocuments > 20 && flag) {
JOptionPane.showMessageDialog(null, "Maximum number of
documents is 201"); :
flag = false; |
} ‘
documentsNames = new String[files.length]; |
docs = new String[files.length];
if (!checkDocuments (files) &s& flag) {
JOptionPane.showMessageDialog(null, "One or more
document are not suitable for detection.\n Only .doc and .txt documents are
suiatable for detection.");
flag = false;

R
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}
if (flag) {
for (i = 0; 1 < files.length; ++i) {
documentsNames [i] = files[i].getName();
if ((files[i].getName ().endsWith("doc"))) {
extractor = new WordExtractor (new
FileInputStream(file));
docs[i] = (extractor.getText());
} else if (files[i].getName () .endsWith ("txt")) {

FileReader reader = new FileReader (files[i]);
BufferedReader bread = new
BufferedReader (reader) ;
String temp = null;
templ = new StringBuffer();
while ((temp = bread.readLine{()) != null) {
templ.append (temp + "\n");
}
docs[i] = templ.toString();

}
}

} catch (Exception e) {

}

label.setText (file.getAbsolutePath());
} else {

flag = false;
}
return docs;

}

/** .
* @param args the command line arguments
*/
public static void main(String args([]) |
try |

UIManager.setLookAndFeel (
UIManager.getInstalledLookAndFeels()[2].getClassName());

} catch (Exception e) {
JOptionPane.showInternalMessageDialog(null, "Look and feel
download error");

}

java.awt.EventQueue.invokeLater(new Runnable () {

public void run{) {
new JFrame () .setVisible(true);
}
})i

}
// Variables declaration - do not modify
private javax.swing.ButtonGroup buttonGroupl;
private javax.swing.ButtonGroup buttonGroup?2;
private javax.swing.JButton jButtonl;
private javax.swing.JButton jButtonl2;
private javax.swing.JButton jButton2;
‘private javax.swing.JButton jButton3;
public static javax.swing.JButton jButton’;
private javax.swing.JButton jButton8;
public static javax.swing.JButton jButton9;
private javax.swing.JCheckBox jCheckBoxl;
private javax.swing.JCheckBox jCheckBox2;
private javax.swing.JCheckBox jCheckBox3;
public static javax.swing.JComboBox jComboBox1;
public static javax.swing.JComboBox jComboBox2 ;
private javax.swing.JLabel jLabell;
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private javax.
private javax.
private javax.

public static

private javax.

public static

private javax.
private javax.
private javax.
private javax.
private javax.
private javax.
private javax.
private javax.
private javax.
private javax.
private javax.
private javax.

private javax.
private javax.
private javax.
private javax.
private javax.

swing.
swing.
swing.
javax.
swing.
javax.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.
swing.

// End of variables

JLabel jLabellO;
JLabel jLabel2;
JLabel jLabel3;

swing.JLabel

jLabeld;

JLabel jLabel5;

swing.JLabel

jLabel6;

JLabel jLabel7;

JMenu jMenul;

JMenuBar jMenuBarl;
JMenultem jMenulteml;
JPanel jPanell;
JPanel jPanel2;
JPanel jPanel5;

JRadioButton
JRadioButton
JRadioButton
JRadioButton
JRadioButton

jRadioButtonl;
jRadioButton2;
jRadioButton3;
jRadioButtond;
jRadioButton5;

JTabbedPane jTabbedPanel;
JTextField jTextFieldl;
JTextField jTextField2;
JTextField jTextField3;
JTextField jTextField6;

declaration
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//~=== non-JDK iMPOTLS —=—=—= === == s mommooemmm T

import jade.content.*;

import jade.content.lang.sl.SLCodec;
import jade.content.onto.basic.Action;
import jade.content.onto.basic.Result;

import jade.core.AID;

import jade.core.Agent;

import jade.core.behaviours.TickerBehaviour;
import jade.core.mobility.™*;

import jade.domain.FIPAAgentManagement.*;

import jade.domain.JADEAgentManagement. *;

import jade.domain.JADEAgentManagement.QueryAgentsOnLocation;
import jade.domain.introspection.*;

import jade.domain.mobility.MobilityOntology;

import jade.lang.acl.*;
import jade.lang.acl.ACLMessage;
import jade.lang.acl.MessageTemplate;

public class buttonsControllerAgent extends Agent {
‘@Override
public void setup() {
getContentManager().registerLanguage(new SLCodec()) ¢

getContentManager().registerOntology(MobilityOntology.getInstance());
setControl (false);
addBehaviour (new TickerBehaviour (this, 10000) {
protected void onTick()

boolean flag = false;
jade.util.leap.Iterator it = Agents();
while (it.hasNext()) {
String x = ((AID) it.next()).getName();
if (x.contains ("Document's Coordinator Agent")) {
flag = true;
break;

}
}
if (!'flag) {
setControl (true);
javax.swing.JOptionPane.showMessageDialog(null,
"Searching finished, Please check the results
tab.");
doDelete () ;

})i
}
public void setControl (boolean flag) {
JFrame.jButton7.setEnabled(flag);
JFrame.jButton9.setEnabled(flag)
}
public jade.util.leap.Iterator Agents () {
jade.util.leap.Iterator it = null;
try {
Action act = new Action();
act.setActor (getAMS () ) ;
QueryAgentsOnLocation action = new QueryAgentsOnLocation () ;
action.setLocation (this.here());
act.setAction(action);
sendRequest (act) ;
MessageTemplate mt =
MessageTemplate.and(MessageTemplate.MatchSender(getAMS()),
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MessageTemplate.MatchPerformative(ACLMessage.INFORM));
ACLMessage resp = blockingReceive (mt) ;
ContentElement ce =

getContentManager().extractContent(resp);

Result result = (Result) ce;
it = result.getItems().iterator();
return it;
} catch (Exception e) {
e.printStackTrace ()

r

}
return it;

}

public void sendRequest (Action action) {
ACILMessage request = new ACLMessage (ACLMessage.REQUEST) ;
request.setLanguage (new SLCodec () .getName () ) ;
request.setOntology(MobilityOntology.getInstance().getName());
try {
getContentManager () .fillContent (request, action);
request.addReceiver(action.getActor());
send (request) ;
} catch (Exception ex){
ex.printStackTrace() ;
}

//~ Formatted by Jindent --- http://www.jindent.com
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//~=== non-JDK imMpOrfs —————=—==-s- s oo o s s oS oo m T o T

import jade.content.*;

import jade.core.*;

import jade.core.AID;

import jade.core.Agent;
import jade.core.Location;
import jade.core.mobility.*;

import jade.domain.FIPAAgentManagement.*;
import jade.domain.JADEAgentManagement.*;
import jade.domain.introspection.*;

import jade.lang.acl.ACLMessage;

//~=== JDK iMpOLLS ———m——m === = s s s oo momos s m s T E T

import java.io.File;

public class categoriesCollectorAgent extends Agent {
public int docNumber;
public Location location;
public categoriesCollectorAgent () {}
public categoriesCollectorAgent (Location loc) {
this.location = loc;

}

@Override

public void setup() {
System.out.print ("setup”);
this.doMove (location);

}

@Override
public void afterMove() {
// doWait (5000);
System.out.print ("aftermove");
String categories = getCategories();
sendMessage (categories);
doDelete() ;
}

public String getCategories() {
String data = "";
String[] files null;
try |
File file = new File("Digital Library"):
files = file.list();
} catch (Exception e) ({}

I

for (int i = 0; i < files.length; ++i) {
data += "8$" + files([i];

}

return data;

}

public void sendMessage (String msgData) {
ACLMessage msg = new ACLMessage (ACLMessage. INFORM) ;
msg.addReceiver (new AID("Categories Collectors' Coordinator Agent",
AID.ISLOCALNAME) ) ;
msg.setContent (msgData) ;
send (msg) ;
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//~=—= non—JDK iMpOIrts ———m=m=m= == ST T T

import jade.content.*;

import jade.content.lang.sl.SLCodec;
_import jade.content.lang.sl.SLCodec;
import jade.content.onto.basic.Action;
import jade.content.onto.basic.Action;
import jade.content.onto.basic.Action;
import jade.content.onto.basic.Result;
import jade.content.onto.basic.Result;

import jade.core.Agent;

import jade.core.Agent;

import jade.core.Agent;

import jade.core.Location;

import jade.core.Location;

import jade.core.Location;

import jade.core.behaviours.Behaviour;
import jade.core.behaviours.CyclicBehaviour;
import jade.core.mobility.*;

import jade.domain.FIPAAgentManagement.*;
import jade.domain.JADEAgentManagement. *;
import jade.domain.introspection.*;

import jade.domain.mobility.MobilityOntology;
"import jade.domain.mobility.MobilityOntology;
import jade.domain.mobility.MobilityOntology;

import jade.lang.acl.*;

import jade.lang.acl.ACLMessage;
import jade.lang.acl.ACLMessage;
import jade.lang.acl.ACLMessage;
import jade.lang.acl.MessageTemplate;

/[ ~=== JDK iMpOTLS —=— === === eSS m e

import java.io.*;

import java.util.ArrayList;
import java.util.StringTokenizer;

public class categoriesCollectorsCoordinatorAgent extends Agent {
public int j = 0;
public int k = 0;

@Override
public void setup() |
getContentManager().registerLanguage(new SLCodec () ):

getContentManager().registerOntology(MobilityOntology.getInstance());
jade.util.leap.Iterator it = Locations () ;

String locationString;
Location location;
java.util.List list = new ArrayList();
while (it.hasNext()) {

location = (Location) it.next();

locationString = location.getName ();
if (!locationString.equals("Main-Container")
g&!locationString.equals (this.here () .getName())) {
++k;
}
}

Behaviour by = new recBeh();
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this.addBehaviour (by) ;
try {
startCollectors();
} catch (Exception e) {}
}

public void startCollectors() throws Exception {
int i = 0;
jade.util.leap.Iterator it = Locations ()
while (it.hasNext()) {
Location lo = (Location) it.next():
if (!lo.getName().equals("Main—Container")
&&!lo.getName().equals(here().getName())) {
this.getContainerController().acceptNewAgent("Categories'
Collector Agent " + ++i,
new categoriesCollectorAgent(lo)).start();

}
}
@Override
public Location here() {

return super.here();

}

@override :
public void takeDown() {

System.out.print ("taken down") ;
}

public void done() {

System.out.println("done(}");

}

public jade.util.leap.Iterator Locations () {
jade.util.leap.Iterator it = null;
try {
sendRequest (new Action(getAMS (), new
QueryPlatformLocationsAction()));

MessageTemplate mt =
MessageTemplate.and(MessageTemplate.MatchSender(getAMS()),

MessageTemplate.MatchPerformative(ACLMessage.INFORM));
ACLMessage resp = pblockingReceive (mt) ;
ContentElement ce =

getContentManager().extractContent(resp);
Result result = (Result) ce;
it = result.getItems().iterator();
return it;

} catch (Exception e) {
e.printStackTrace();

}

return it;

}

public void sendRequest (Action action) {
ACLMessage request = new ACLMessage (ACLMessage .REQUEST) ;
request.setLanguage (new SLCodec () .getName () ) ;
request.setOntology(MobilityOntology.getInstance().getName());
try {
getContentManager().fillContent(request, action):;
request.addReceiver(action.getActor());
send (request);
} catch (Exception ex) ({
ex.printStackTrace():

}
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}

class recBeh extends CyclicBehaviour ({
public void action() {

try {
ACLMessage msg = myAgent.receive();

if (msg != null) {
JH+i
StringTokenizer st = new

StringTokenizer(msg.getContent(), "en);
while (st.hasMoreTokens()) {
String category = st.nextToken () .toLowerCase();

JFrame. jComboBoxl.removeltem(category);
JFrame. jComboBoxl.addItem(category);
}
if (3 == k) |
JFrame.jlLabel6.setText ("All categories acquired.");
doDelete () ;
}
} else {
block();
}
} catch (Exception e) {
e.printStackTrace () ;

}

//~ Formatted by Jindent --- http://www.jindent.com
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import jade.content.*;

import jade.content.lang.sl.SLCodec;
import jade.content.onto.basic.Action;
import jade.content.onto.basic.Result;

import jade.core.Agent;

import jade.core.Location;

import jade.core.behaviours.Behaviour;
import jade.core.behaviours.CyclicBehaviour;
import jade.core.mobility.*;

import jade.domain.FIPAAgentManagement. *;
import jade.domain.JADEAgentManagement.*;
import jade.domain.introspection.*;

- import jade.domain.mobility.MobilityOntology;

import jade.lang.acl.*;
import jade.lang.acl.ACLMessage;
import jade.lang.acl.MessageTemplate;

//~=== JDK impOrLs —=—r—==—=m——mm— s som oo o s mmmm T

import java.io.*;
import java.io.File;

import java.util.ArrayList;
import java.util.Hashtable;
import java.util.StringTokenizer;

public class documentsCoordinatorAgent extends Agent {
public long tl1,t2,t3;
public int agentsCounter = 0;
public String[] key = null;
java.util.List list = new ArrayList():
public Hashtable htForReport = new Hashtable () ;
boolean flag2 = false;
boolean flag = false;
public String sl = new String();
public Hashtable xht = new Hashtable () ;
public boolean security = false;
int chunkSize;
public double chunksCounter;
public int docNumber;
public boolean faultTolerance;
public int faultToleranceType;
public String[] hashValues;
public int[] hashValuesPositions;
public int numberOfWorkers;
String[] perArray;
int s[];
public int scenario;
public String typeFactor;
public boolean percentageFlag=false;
public int percentageValue;

public documentsCoordinatorAgent () {
}

public documentsCoordinatorAgent (double c2, int chunkSize, Stringl(]
hashValues, String typeFactor, int numberOfWorkers, boolean ft, int
scenario, int docNumber, int ftType, boolean security, boolean
percentageFlag, int percentageValue) {
' this.chunksCounter = c2;
this.chunkSize = chunkSize;
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this.s = new int[(int) this.chunksCounter + this.chunkSize];

this.numberOfWorkers = numberOfWorkers;

this.hashvValues = hashValues;

this.perArray = new String([this.numberOfWorkers];

this.hashvValuesPositions = new int[ (int) this.chunksCounter +
this.chunkSizel;

this.typeFactor = typeFactor;

this.faultTolerance = ft;

this.scenario = scenario;

this.docNumber = docNumber;

this.faultToleranceType = ftType;

this.security = security;

this.percentageFlag=percentageFlag;

this.percentageValue=percentageValue;

}

@Override
public void setup() {
getContentManager () .registerLanguage (new SLCodec());

getContentManager().registerOntology(MobilityOntology.getInstance());
jade.util.leap.Iterator it = Locations();
int i = 0;
String locationString;
Location location;
java.util.List list = new ArrayList():;
while (it.hasNext()) {
location = (Location) it.next():
locationString = location.getName () ;
if (!locationString.equals("Main-Container") &&
!locationString.equals (this.here().getName())) {
list.add(i++, locationString):;
}

}
tl=System.currentTimeMillis () ;

switch (scenario) {
case O:
parallelSearch(list);
break;
case 1:
distributedSequentialAndParallelSearch(list);
break:;
case 2:
sequentialSearch(list);
break;
}

Behaviour by = new recBeh(chunksCounter);
this.addBehaviour (by) ;
}

public void setControl (boolean flag) {
JFrame.jButton7.setEnabled(flag);
JFrame.jButton9.setEnabled(flag);

}

public void generateAllKeys (int number) ({
key = new String[number];
if (security) {
for (int i = 0; i < number; ++i) {
key[i] = generateKey((int) (Math.round(Math.random() *

1000)))

}

public void distributedSequentialAndParallelSearch(java.util.List list)
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generateAllKeys (list.size());
int i;
String[] locationsl = new String[list.size() + 1];
String[] locations2 = new String[list.size() + 1];
for (i = 0; i < list.size(); ++i) {
locationsl[i] = (String) list.get (i);
}
numberOfWorkers = list.size();
for (i = 0; 1 < list.size(); ++1i) {
try {
int j;
String var2;

var2 = locationsl1[0];
for (j = 1; j < locationsl.length - 1; ++3j) {
locationsl[j - 1] = locationsl([7];
}
locationsl[locationsl.length - 2] = var2;
locationsl[list.size()] = null;
int number = i + 1;
this.getContainerController () .acceptNewAgent ("doc: " +
docNumber + "- Worker Agent: " + number, new workerAgent (chunksCounter,
chunkSize, hashValues, typeFactor, i + 1, list.size(), faultTolerance,
 false, locationsl, docNumber, faultToleranceType, security,
key[i],percentageFlag, percentageValue)).start ();
this.doWait (100);
} catch (Exception e) {
e.printStackTrace () ;
}

}

public void sequentialSearch(java.util.List list) {
generateAllKeys (numberOfWorkers) ;
int i;
String[] locations = new String[list.size() + 1];
for (i = 0; 1 < list.size(); ++i) {
locations[i] = (String) list.get(i);
}
locations[i] = null;
for (i = 1; i <= numberOfWorkers; ++i) {

try {
doWait (100) ;
this.getContainerController () .acceptNewAgent ("doc: " +
docNumber + "- Worker Agent: " + i, new workerAgent (chunksCounter,

chunkSize, hashValues, typeFactor, i, numberOfWorkers, faultTolerance,
false, locations, docNumber, faultToleranceType, security, key[i -
1],percentageFlag, percentageValue)).start ();

} catch (Exception e) {

}

}

public void parallelSearch(java.util.List list) {
generateAllKeys (list.size())

numberOfWorkers = list.size();
for (int i1 = 0; 1 < list.size(); ++i) {
String[] singlelLocation = new String[2];
singleLocation{0] = (String) list.get (i);
singleLocation[l] = null;
int number = i + 1;
try {
this.getContainerController () .acceptNewAgent ("doc: " +
docNumber + "- Worker Agent: " + number, new workerAgent (chunksCounter,

chunkSize, hashValues, typeFactor, number, list.size (), faultTolerance,
true, singlelocation, docNumber, faultToleranceType, security, key[number -
1],percentageFlag, percentageValue)).start () ;

} catch (Exception e) {
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}

@Override
public Location here() {
return super.here();

}

@Override
public void takeDown () {

System.out.print ("taken down");
}

public void done () {
System.out.println("done()");

}

public jade.util.leap.Iterator Locations() {
jade.util.leap.Iterator it = null;

try {
sendRequest (new Action(getAMS (), new
QueryPlatformLocationsAction()));

MessageTemplate mt = MessageTemplate.and(
MessageTemplate.MatchSender (getAMS () ),
MessageTemplate.MatchPerformative (ACLMessage.INFORM) ) ;

ACLMessage resp = blockingReceive (mt);

ContentElement ce = getContentManager () .extractContent (resp);

Result result = (Result) ce;

it = result.getItems().iterator();

return it;

} catch (Exception e) {
e.printStackTrace() ;

}

return it;

}

public void sendRequest (Action action) {
ACLMessage request = new ACLMessage (ACLMessage.REQUEST) ;
request.setlLanguage (new SLCodec () .getName());
request.setOntology (MobilityOntology.getInstance () .getName());
try H{
getContentManager () .fillContent (request, action);
request.addReceiver (action.getActor());
send (request) ;
} catch (Exception ex) {
ex.printStackTrace()

’

}
}

public String binaryToCharacters(String s) {
i String data = "";
String temp;
for (int i = 0; 1 < s.length(); 1 =1 + 7) {
temp = "n,
for (int j = 1i; j < i + 7; ++3) {
temp += s.charAt(j);
}
data += (char) (Integer.parselnt(temp, 2));
}
return data;

}

public String XOR(String sl, String key) {
String result = "";
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for (int i = 0; i < sl.length(); ++i) |

if (sl.charAt(i) == key.charAt(i % key.length())) {
result = result + "0";
} else {

»result = result + "1";
}
}
return result;

}

public String generateKey (int n) {
String key = "";
for (int i = 0; i < n; ++i) |
key += Integer.toString((int) Math.round (Math.random()));
}
return key;

}

class recBeh extends CyclicBehaviour {

double c;
String allletters[] = new String(10];

u String allResources[] = new String[10];
int 1 = 0;

recBeh (double cc) {
this.c = cc;

}

public void action() {
String contents = null;
int k = 07
try {
ACLMessage msg = myAgent.receive();
if (msg !'= null) {
t2=System.currentTimeMillis();
’ : t3=t2-tl;
System.out.print ("\nTime is: "+t3);
if (security) {
StringTokenizer st = new
StringTokenizer(msg.getSender().getLocalName(),
String z = st.nextToken();
- StringTokenizer st2 = new
StringTokenizer(st.nextToken(), "Ly,
z = st2.nextToken();
~ int index =
Integer.parselnt(st2.nextToken().trim());
. contents = "";
contents = XOR (msg.getContent (), key[index - 11):
contents = binaryToCharacters(contents);
} else {
contents

|v__lv) ;

i

msg.getContent () ;
}

StringTokenizer st = new StringTokenizer (contents,
if (st.countTokens() > 1) {

|v~u) ;

++1i;

JFrame.counter++;

allLetters([i] = st.nextToken () ;
allResources[i] = st.nextToken();

StringTokenizer x = new

StringTokenizer(allLetters[i]);
s = new int[ (int) chunksCounter + chunkSizel:

for (int j 0; j < s.length; ++j) {

s[j] = Integer.parseInt(x.nextToken());
}
StringTokenizer y = new

StringTokenizer(allResources[i], ") ;
while (y.hasMoreTokens())
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int yy = Integer.parselnt(y.nextToken().trim());

String xx = y.nextToken():
xht.put (yy, xxX);i

}

String arrayl[] = filter(s):

filter2(s);

if ((per(s) / 100) * (hashValues.length + chunkSize)

> 30) {
flag2 = true;
generateReport (chunksCounter, s,
Integer.toString (i), array);

}

if (i == numberOfWorkers) {
showResult () ;
myAgent.doDelete () ;

}

if (percentageFlag) {

if (per(s) > percentageValue && 1flag) {
flag = true;
startKillers (myAgent);
showResult () ;
myAgent.doDelete ()

b}

} else {
++1;
}
if (i == numberOfWorkers && !flag2) {

noPlagiarism();
JFrame.counter++;
myAgent.doDelete();
}
} else {
block():
}
} catch (Exception e) {
e.printStackTrace();
}

}

public void startKillers (Agent myAgent) throws Exception {
jade.util.leap.Iterator it = Locations();

int k = 0;
while (it.hasNext()) {
k++;
Location lo = (Location) it.next();

if (!lo.getName().equals("Main-Container") &&
!lo.getName().equals(myAgent.here().getName())) {
myAgent.getContainerController().acceptNewAgent("doc: "o+
docNumber + " Killer Agent:" + k, new killerAgent (lo, docNumber) ) .start ()
}
}
}

public void noPlagiarism() {
JFrame.jComboBon.addItem(JFrame.documentsNames[docNumber] + ": No
plagiarism found");
}

public double per(int s{]1) {
double xx = 0.0;

for (int i = 0; i < chunksCounter + chunkSize; ++i) |
if (s[i] == 0) {
if (! (i < chunkSize - 1 && s[0] == 0 && 1 > -1)) {
for (int j =i - 1; 3 > i - chunkSize; --3) |
if (s[3] = 0) |
xx++;
break;
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}
}
} else if (s[i] != 0) {
XX++;
}
}

return (xx / (chunksCounter + chunkSize)) * 100;

}

public void showResult() {
JFrame.jLabeld.setText ("");
boolean flag;
java.util.Collections.sort(list);
for (int i = list.size() - 1; 1 >= 0; -=1) |
flag = true;
String toAdd = JFrame .documentsNames [docNumber] + "(Result-" +
htForReport.get ( (String) list.get (i)) + ") Percentage: " + list.get (i) +

wo .,
7

Gl
B for (int j = 0; j < JFrame.jComboBox2.getItemCount (); ++j) {
String temp = (String) JFrame . jComboBox2.getItemAt () ;
: if (temp.equals(toAdd)) {
" flag = false;
break:;
}
}
if (flag) {
JFrame.jComboBox2.addItem(toAdd) ;

}

}

public String[] filter(int([] arr) {
int k = 1;
Hashtable hm = new Hashtable();
for (int i = 0; i < arr.length; ++i) {
if (arrf(i]l '= 0) {
if (!'hm.containsKey(arr(il)) {
hm.put (arr{i], new Integer (k++));
}
}
}
B int[] arré4 = new int([k];
String(] arr5 = new Stringl[kl;
for (int i = 0; i < arr.length; ++i) {

if (arr(i] != 0) {
String path = (String) xht.get (arr[il]);
arr[i] = (Integer) hm.get (new Integer(arr{i]));
arrd[arr[i]]++;
arrS[arr(il] = path;

}
}

for (int i = 0; i < arr.length; ++i) {
if (arrdlarr[i]] < 4) {
arr(i] = O;
}
}
return arrb;

}

public void filter2 (int[] arxr) |
for (int i = 1; i < arr.length - 1; ++1i)
if (arr[i - 1] == 0 && arr(i + 1] ==
arr[i] = 0;

{
0) {
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}

public void generateReport (double chunksCount, int arr[], String number,
String arr5[]) |

if (!htForReport.containsKey(Integer.toString((int) per(arr)))) {
htForReport.put (Integer.toString((int) per(arr)), new
Integer (number)) ;
list.add (Integer.toString((int) per(arr)));
String html = "<html>" + "<p dir=\"ltr\"
align=\"center\"><u><font size=\"5\">Result</font></u></p>";
html += "<p dir=\"1ltr\" align=\"center\"><u><font size=\"5\">" +

"percentage of plagiarism: " + (int) per(arr) + "%" + "</font></u></p>";
html += "<p dir=\"1ltr\" align=\"center\"><u><font size=\"5\">" +
"Document name: " + JFrame.documentsNames [docNumber] + "</font></u></p>";

String colors[] = {"<font color=\"#FF6600\">", "<font
color=\"#008000\">", "<font color=\"#FF0000\">", "<font color=\"#FFEFFOO\">",
"<font color=\"#0000FF\">"};

String font = "</font>";

String hyperlink = "</a></u>";
String hrefl = "<u><a title=\"";
String href2 = "\">";

int i = 0;

String st3 = new String();

St3 = "";

StringTokenizer st4 = new
StringTokenizer(JFrame.documentText[docNumber]);

i = 0;

boolean flag = false;

st3 += html;

for (i = 0; i < chunksCount + chunkSize; ++i) {

if (arr([i] == 0) {
flag = false;
if (i < chunkSize - 1 && arr[0] == 0 && i > -1) {
st3 += std.nextToken() + " "; //+ font;
} else {
for (int j = i - 1; j > i - chunkSize; --J)
if (arr[jl != 0) {
st3 += hrefl + arr5(arr(j]] + href2 +
colors{(arr(j] % 5)] + std.nextToken() + " " + font + hyperlink;
flag = true;
break;

}
}
if (tflag) |

st3 += std.nextToken() + " ";// + font;
}
}
} else if (arrfil != 0) {
st3 += hrefl + arr5[arr[i]] + href2 + colors[(arr[i] %
5)] + st4.nextToken() + " " + font + hyperlink;

}
}
st3 += "</html>";
File fl = new File (JFrame.documentsNames [docNumber] + "(Result-"
+ number + ") Percentage.html");
try {
FileWriter wrl = new FileWriter (fl);
wrl.write(st3):;
wrl.close();
} catch (Exception e) {
}
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//~=== non-JDK imMpPOrts —=———— ===

import Jjade.content.*;

import jade.content.lang.sl.SLCodec;
import jade.content.onto.basic.Action;
import jade.content.onto.basic.Result;

import jade.core.*;

import jade.core.AID;

import jade.core.Agent;
import jade.core.Location;
import jade.core.mobility.*;

import jade.domain.FIPAAgentManagement.*;

import jade.domain.JADEAgentManagement.™*;

import jade.domain.JADEAgentManagement.QueryAgentsOnLocation;
import jade.domain.introspection.*;

import jade.domain.mobility.MobilityOntology;

import jade.lang.acl.*;
import jade.lang.acl.ACLMessage;
import jade.lang.acl.MessageTemplate;

public class killerAgent extends Agent ({
public int docNumber;
public Location location;

public killerAgent () {}

public killerAgent (Location loc, int docNumber) {
this.location = loc;
this.docNumber = docNumber;

}

@Override

public void setup() {
this.doMove (location);

}

@Override
public void afterMove() {
getContentManager () . registerLanguage (new SLCodec());

getContentManager().registerOntology(MobilityOntology.getInstance());
jade.util.leap.Iterator it = Agents();
try {
while (it.hasNext()) {
String x = ((AID) it.next()).getName();
if (x.startsWith("doc :" + docNumber)) {
this.getContainerController().getAgent (x).kill();
}
}
this.doDelete();
} catch (Exception e) {
e.printStackTrace();
}
}

public jade.util.leap.Iterator Agents() {
jade.util.leap.Iterator it = null;
try {
Action act = new Action();
act.setActor (getAMS ());
QueryAgentsOnLocation action = new QueryAgentsOnLocation();
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action.setLocation (this.here());
act.setAction(action);
sendRequest (act) ;
) MessageTemplate mt =
MessageTemplate.and(MessageTemplate.MatchSender(getAMS()),

MessageTemplate.MatchPerformative(ACLMessage.INFORM));
ACLMessage resp = blockingReceive (mt) ;
ContentElement ce =

getContentManager().extractContent(resp);
Result result = (Result) ce;
it = result.getItems().iterator();
return it;

} catch (Exception e) {
e.printStackTrace ()

r

}

return it;

}

public void sendRequest (Action action) {
ACLMessage request = new ACLMessage (ACLMessage .REQUEST) ;
request.setLanguage (new SLCodec () .getName () ) ;
request.setOntology(MobilityOntology.getInstance().getName());
try {

getContentManager () .fillContent (request, action);
request.addReceiver (action.getActor());
send (request) ;
} catch (Exception ex) {
ex.printStackTrace ()
}

//~ Formatted by Jindent --- http://www.jindent.com
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//package mobileagent;

[ ~===
import
import
_import
import

import
import
import
import
import
import

import
import

import

//~===

import
import
import

import
import

import

public

non-

jade.
jade.
jade.
jade.

jade.
jade.
jade.
jade.
jade.
jade.

jade.

jade
jade
JDK

java
java
java
java
java

java

clas

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
‘public
public
public
public
public
public

public
hashValues,
ft, boolean parallel, String locationsl], int docNumber, int ftType,
security, String key,boolean percentageFlag, int percentagevValue) {

thi
thi

JDK imports ——-—-——-——ssosossssssms oo s o s o T T e

content.*;
content.lang.sl.SLCodec;
content.onto.basic.Action;
content.onto.basic.Result;

core.AID;

core.Agent;

core.ContainerID;

core.Location;
core.behaviours.Behaviour;
core.behaviours.OneShotBehaviour;

domain.JADEAgentManagement.*;
.domain.mobility.MobilityOntology;

.lang.acl.*;

imports ———-——=ssmssossSms—ssssmos oo —mm oo T T E T E T

.io.BufferedReader;
.lo.File;
.io.FileReader;

.util.HashMap;
.util.Hashtable;
.util.StringTokenizer;

s workerAgent extends Agent {

String cloneTo = "";

int docsCounter = 0;

String key = null;

boolean normalDeath = false;
String x = "~";

boolean security = false;
boolean faultTolerance = false;
int agentNumber;

int chunkSize;

double chunksCounter;

int docNumber;

int faultToleranceType;
String{] hashValues;

int hashValuesPositions[];
String home;

int i, count;

boolean killed;

Hashtable locations;

String locs[];

int numberOfWorkers;

String original, toBeKilled, toBeCloned;
boolean parallel;

String slaveAgent;

String typeFactor;

boolean percentageFlag=false;
int percentagevValue=100;

workerAgent (double chunksCounter, int chunkSize, Stringl]
String typeFactor, int agentNumber, int numberOfWorkers,

s.chunksCounter = chunksCounter;
s.chunkSize = chunkSize;
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this.hashValues = hashValues;
this.typeFactor = typeFactor;

this.hashValuesPositions = new int[ (int)

this.chunkSizel;

R

this.agentNumber = agentNumber;
this.numberOfWorkers = numberOfWorkers;
this.faultTolerance = ft;

this.locs = locations;

this.parallel = parallel;
this.docNumber = docNumber;
this.faultToleranceType = ftType;
this.security = security;

this.key = key;
this.percentageFlag=percentageFlag;
this.percentageValue=percentageValue;

@override
public void setup() {

4+ "_1v;

+ ll_2";

System.out.print(percentageFlag);

this.chunksCounter +

original = "doc: " + docNumber + "_ Worker Agent: " + agentNumber;
toBeKilled = "doc: " + docNumber + "- Worker Agent: " + agentNumber
toBeCloned = "doc: " + docNumber + "- Worker Agent:" + agentNumber
getContentManager().registerLanguage(new SLCodec ()):

getContentManager().registerOntology(MobilityOntology.getInstance());

"kill"};

}

i = 0;
home = this.here().getName();
if (faultTolerance) {

Behaviour bx = new cloneBeh (toBeKilled, this.here() .getName (),

this.addBehaviour (bx) ;
}
Behaviour by = new moveBeh(locs[il]);
this.addBehaviour (by) :

public String to7characters (String x) {

}

String data = "";
for (int i = 0; i < x.length(); ++i) {

if (Integer.toBinaryString(x.charAt(i)).length() 1=7) {
data += "0" + (Integer.toBinaryString(x.charAt(i)));

} else {

data += (Integer.toBinaryString(x.charAt(i)));

}
}

return data;

public String XOR(String sl, String key) {

}

String result = "";
for (int 1 = 0; i < sl.length(); ++i) {
if (sl.charAt(i) == key.charAt(i % key.length())) {

result = result + "0";
} else {
result = result + "1";
}
}

return result;

public String binaryToCharacters (String s) {

String data = "";
String temp;
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for (int i = 0; i < s.length(); i =1 + 7) {
temp — n";
for (int 3 = i; j <1 + 7; ++3) {
temp += s.charAt(j):;
}
data += (char) (Integer.parselnt(temp, 2));
}

return data;

}

@Override
public Location here() {
return super.here();

}

@Override
public void takeDown () {
if (faultTolerance) {

try {
ACLMessage msg = new ACLMessage (ACLMessage. INFORM) ;
msg.addReceiver (new AID (toBeKilled, AID.ISLOCALNAME));
if (!normalDeath) {

if (security) |
msg.setContent(XOR(to7characters("go"), key) )

} else {
msg.setContent ("go") ;

}
send (msg) ;
} else {
if (security) {
msg.setContent (XOR (to7characters ("kill"), key) )

} else {
msg.setContent ("kill");

}
send (msqg) ;
}

} catch (Exception e) {
}

-}

public void done() {
System.out.println("done()");

}

@Override
public void afterClone() {

getContentManager().registerLanguage(new SLCodec()):

getContentManager().registerOntology(MobilityOntology.getInstance());
String contents;

ACLMessage msg = this.blockingReceive();
if {(msg != null) {
if (security) {

contents = "";

contents = XOR(msg.getContent (), key);

contents = binaryToCharacters (contents);
} else {

contents = msg.getContent();

}

if (contents.equals("kill")) {
doDelete () ;

} else if (contents.equals("go")) {
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if (locs[i + 1] == null &&
this.here().getName().equals(home) s& lexists(locs[i])) |
finish();
doDelete() ;
} else {
switch (faultToleranceType) {
case 1:
cloneTo = this.here().getName ()
break;
case 2:
cloneTo
break;

home;

}
String temp = toBeCloned;
toBeCloned = msg.getSender().getLocalName();
toBeKilled = temp;
workerAgent.this.addBehaviour(new
cloneBeh(msg.getSender().getLocalName(), cloneTo, "go"))i
}
}

}

@Override

public void afterMove () {
Behaviour b = new check (this.here () .getName () )
this.addBehaviour (b)/

if (locs([il != null) {
if (faultTolerance) {
Behaviour buu = new msgSend ("kill");
this.addBehaviour (buu) ;
switch (faultToleranceType) {
case 1:
cloneTo
break:;
case 2:
cloneTo
break;

this.here () .getName () ;

1]

home;

1]

}

Behaviour bx = new cloneBeh (toBeCloned, cloneTo, "kill");
this.addBehaviour (bx);
}
Behaviour b2 = new moveBeh (locs[1]):
this.addBehaviour (b2);
}
System.out.println("aftermove(): agent " +
workerAgent.this.getLocalName() + "™ is now in " + this.here () .getName())

}

public jade.util.leap.lterator Locations () {
jade.util.leap.lterator it = null;

try {
sendRequest (new Action (getAMS (), new
QueryPlatformLocationsAction()));

//Receive response from AMS

MessageTemplate mt = MessageTemplate.and(
MessageTemplate.MatchSender(getAMS()),
MessageTemplate.MatchPerformative(ACLMessage.INFORM));

ACLMessage resp = blockingReceive (mt);

ContentElement ce = getContentManager().extractContent(resp);

Result result = (Result) ce;

it = result.getItems().iterator();

return it;

} catch (Exception e) {
e.printStackTrace();

}

return it;
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}

public void sendRequest (Action action) {
ACLMessage request = new ACLMessage (ACLMessage .REQUEST) ;
request.setLanguage (new SLCodec () .getName () ) ;
request.setOntology(MobilityOntology.getInstance().getName());
try {
getContentManager().fillContent(request, action);
request.addReceiver(action.getActor());
send (request) ;
'} catch (Exception ex) {
ex.printStackTrace();
}
}

class msgSend extends OneShotBehaviour {
String msgR;

msgSend (String msgg) {
this.msgR = msgg;

}

public void action() {
ACLMessage msg = new ACLMessage(ACLMessage.INFORM);
nsg.addReceiver (new AID(toBeKilled, AID.ISLOCALNAME));
if (security) {
msg.setContent(XOR(to7characters(mng), key)) s
} else {
msg.setContent (msgR) ;

1
J

send (msg) ;

}

class cloneBeh extends OneShotBehaviour {

String cloner = ""; »
String oldLocation = "";
String status = "go";

cloneBeh () {
}

cloneBeh (String cloner)
this.cloner = cloner;

}

cloneBeh (String cloner, String oldLocation) {
this.cloner = cloner;
this.oldLocation = oldLocation;

}

cloneBeh (String cloner, String oldLocation, String status) {
this.cloner = cloner;
this.oldLocation = oldLocation;
this.status = status;

}

public void action() {
ContainerID locl;:

if (i == 0) {
locl = new ContainerID(home, null);
try {

workerAgent.this.doClone (locl, cloner) ;
} catch (Exception ex) |
System.out.println("doclone");
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}
} else {
1ocl = new Contg_—:_—’“—‘:ninerID(oldLocation, null);

}
if (2 > 0

1 f (status.equa— — s ("kill")) |

String temc= = toBeKilled;
toBeKilled toBeCloned;
toBeCloned temp;

try f

workerZz—=— gent.this.doclone (locl, cloner);
} catch (E=—=—— ception ex) {

}

-}
if (Status.equ.4255531_13("g0")) {

String X = cloner;
String y = "y
String z = cloner + " " + myAgent.getLocalName();
if (!z.cor:;.*t:ains("—?')) {
y = "= =—>¢C: v 4+ docNumber + "- Worker Agént:" +
agentNumper + "—2"; o _
} else if (!z.contalns("—l")) {
§ y = "—&% =D0C! " 4+ docNumber + "- Worker Agent:" +
agentNumber + b
; } else { .
y = "= <OC: " 4 docNumber + "- Worker Agent:" +
agentNumber;
toBeKille —& = Y7/
toBeClones ——== = Xi |
try |
worke= Iz‘_‘Agent.this.doClone(locl, toBeKilled) ;
} catch < == xception ex) {
Syste=—= 1 - out.println ("doClone");
}
-}
} !
}
}
class check extends OneS X =- <—>tBehaviour {

strind container;

check (string cont) <

this.container == cont;
}
public void action( D {
Hashtable ht2 = - ew Hashtable();

int filesCounte = - start, end;
File selectedDi- x— a«=ctory = new File ("Digital Library");

File[l childs == selectedDirectory.listFiles();
try 1

int 11 = ck =5 1ds.length;

for (int k = 0; k < 11; ++k) |

if (chadx 32— ds k] .getName () .contains (typeFactor)) {
FiL == [] childslLevel2 = childs(k].listFiles ()
fi 1 == sCounter = childsLevel2.length; !
if < parallel) | v
start = 07
end = filesCounter - 1;
} = 3 se {

U
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int filesAfterMod = filesCounter - (filesCounter

% numberOfWorkers) ;
start = (filesAfterMod / numberOfWorkers) *

(agentNumber - 1);
end = (filesAfterMod / numberOfWorkers) *
(agentNumber) - 1;
if (agentNumber == numberOfWorkers) {
end += filesCounter % numberOfWorkers;

}

}

for (int 1 = start; 1 <= end; ++1) {
++docsCounter;
ht2.put (docsCounter, "™ + container +

childsLevel2[1l].getPath());
HashMap ht = new HashMap() i
try {
FileReader fr = new
FileReader (childsLevel2(1l]);
BufferedReader br = new BufferedReader (fr);
fr = null;
StringTokenizer st = new
StringTokenizer (br.readLine());
br.close();
br = null;
while (st.hasMoreTokens()) {
ht.put (st.nextToken(), null);
}
st = null;
} catch (Exception e) {
}
boolean flag = false;
for (int j = 0; j < chunksCounter; ++3) {
boolean flagl = false;
if (ht.containsKey(hashvalues([j])) {
if (hashValuesPositions[j] == 0) {
hashvaluesPositions[]j] =

docsCounter;

}
}

int j;
int m = (int) chunksCounter;
int y = hashValuesPositions([m ~ 1];

for (j = m; j < m + chunkSize; ++3) |
hashValuesPositions[j] = yi

}

if (percentageFlag)

{
System.out.print ("\n"+ (int)per());

if ((int)per()>percentageValue)
System.out.print(percentageValue);

break;
}
if (myAgent.getState() == 6) {
break;
}
}
if (percentageFlag)
{
if ((int)per()>percentageValue)
break;
}
if (myAgent.getState() == 6) {
break;

}
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}
} catch (Exception e) {.
e.printStackTrace();
}
for (int z = 0; z < chunksCounter; ++z) {
try {
if (!x.contains((String)
ht2.get (hashValuesPositions[z]))) {
X += "%" + hashvValuesPositions([z] + "&" + ((String)
ht2.get (hashvValuesPositions[z]));
}
} catch (Exception e) {
}
}

ht2.clear();
if (per() > 70 || locs[i] == null) {
if (myAgent.getState() != 6) {

finish();
normalDeath = true;
myAgent .doDelete () ;

'}

public void finish () {
ACLMessage msg = new ACLMessage (ACLMessage.INFORM) ;

msg.addReceiver (new AID("doc: " + docNumber + ": Document's
Coordinator Agent"™, AID.ISLOCALNAME)) ;
String letter = "";
for (int il = 0; il < hashValuesPositions.length; ++il) {
letter += hashValuesPositions[il] + " ";

}

letter += x;

if (security) {
msg.setContent (XOR (to7characters (letter), key));

} else {
msg.setContent (letter);

}

send (msg) ;

}

public double per() { |
double xx = 0.0; !
for (int i2 = 0; i2 < chunksCounter + chunkSize; ++i2) {
if (hashValuesPositions[i2] == 0) {

if (!1(i2 < chunkSize - 1 && hashValuesPositions[0] == 0 &s&
i2 > -1)) {
for (int j = 12 - 1; j > i2 - chunkSize; --j) {
if (hashValuesPositions[j] != 0) { :
XX+t
break;
}
}
}
} else if (hashValuesPositions([i2] != 0) {
XX++;
}

}
return (xx / (chunksCounter + chunkSize)) * 100;

}

class moveBeh extends OneShotBehaviour {

B

String container;
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moveBeh (String cont) {
this.container = cont;

}

public void action() {
ContainerID locl;
getContentManager () .registerLanguage (new SLCodec());

getContentManager () .registerOntology (MobilityOntology.getInstance());

while (!exists(locs[i]l)) {
if (locs[i] == null) {
finish();
doDelete () ;
break;
}
++1;

}
locl = new ContainerID(locs([i], null);
++1i;
workerAgent.this.doMove (locl);
}
}

public boolean exists(String loc) {
jade.util.leap.Iterator it = Locations();
int i = 0;
String locationString;
Location location;
java.util.List list = new java.util.ArrayList();
while (it.hasNext()) {
location = (Location) it.next();
locationString = location.getName () ;
if (locationString.equals(loc)) {
return true;
}
}

return false;
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