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portal from Grid Portal that specified on solutions for computational scientific problems
that required high processing power to solve and related resources usages during the
execution.

There are several architectures for building Grid Portal available on the internet.
Open Grid Services Infrastructure (OGSI) is one of the most standardized models for
Grid Portal development. OGSI contains a lot of mechanisms for develop and manage the

Grid services within a Grid Portal.



1.2 Project Objectives

Here we will list out the main objectives to be achieved in this project.

Develop a Data Grid Portal for Faculty of Computer Science and Information
Technology, University of Malaya.

This application can run on 2 system platforms: Linux and Windows.

Users can access this application from a standard web browser.

Provides a reliable search engine for users to gather related resources.



1.3 Project Scopes
The FSKTM Data Portal is a web interface that developed in FSKTM server and
consists of 2 kinds of databases that run on different platforms (Linux and Windows).
The following are the scopes to be reached:
® Provides a standard and user-friendly interface that allow user to gather resources
easily.
=  Allows users download resources from multiple sites.

=  Allows users to share their resources through uploading resources to databases.



1.4 Problems

Inexperience to Grid application

Grid can still be defined as a new technology and not yet become common for
everyone but for several specified community. In personal, the Grid concept and
implementation are a little complicated for me and its applications are always
large in size.

Lack of programming skills

C#.net and Java are 2 powerful programming for writing the Grid applications.
However they are new for me as I never touch with them before and now have to
use them to write a whole system.

Times

Due to the about 2 factors, | need more time to understand the Grid concept first
and then have to deal with the new programming language to build a system.
Resources

Although we can find out various of information through internet about Grid
technologies, concepts, applications and tools for develop Grid, they are mostly

complicated and difficult to read.






1.5.5 Chapter 5 “System Design”
This chapter is shows the details of the system development including system

architecture, design, database design, and interfaces design.

1.5.6 Chapter 6 “Implementation”
This chapter focuses mainly on the implementation phase of the entire project
which consists of the coding process done to convert the proposed project into a fully

functional system.

1.5.7 Chapter 7 “System Testing”

This chapter describes the testing process and methods carried out to verify and
validate the system to make sure it fulfills its requirements. It is an important phase in
determining the errors, bugs and faults of the system and the subsequent action taken to

overcome it.

1.5.8 Chapter 8 “System Evaluation”
This chapter will touch on the evaluation done on the finished system. It will
include the problems encountered during the system development, the system’s

weaknesses and strengths, etc.
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Distributed Transparency

Application should be able to manage, query or update the distributed data in
a unique implementation

Replication Transparency

Data can be replicated to many sites for performance and availability.

Application allows data accessed from the most suitable replica.
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2.2.4 Collective layer

The Collective layer defines protocols required to control the interaction of
resources across world wide. This layer protocols provide a meta-directory services that
allow users to view the resources, request for resources, monitoring of resources failure,

and etc.

2.2.5 Application layer

The final layer, Application layer defines the user applications that run at on the

top of Grid computing environment.
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d) Collaborative Work
High computing power is not the only function for researchers but they also want
to share their works with other community. They can help each other to carry on a
testing for results on the same applications or simulations and in the same time

discuss about encountered problems.

e) High-Throughput Application
A large number of independent tasks can be scheduled in Grid and performed by
any available unused resources. For example, RSA keycracking is one of the

high-throughput applications.
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Figure 2.3: The architecture for scale-up system.

e Scale-out system is a set of computers connected through network that

enable an application to be scaled by divided the processes and running it

separately by the set of computers. When the load increases, additional

computers can be added to the set and provide more processing power and

memory.
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An XML wrapper is used to convert the query statements into corresponding
database unique query format.

Search results are returned to the main server in XML form via http.
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Strengthens:

® Allow user to select what type of data to be searched (Measurement, Experiment

or Simulation)
® Allow user to set maximum search time

® Allow user to specify the which period of data to be searched

Weaknesses:

® No search keyword
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Figure 2.10: Application Interface for WorkBech and the available tools
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Figure 2.11: Ndjinn-Multiple Databases Search interface.

Strengthens:
@ Provides help
® Support Boolean operator (AND, OR, NOT)
® Allow user to specify the display mode
Weaknesses:

@® User has to select which database to search
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Strengthens:

® [Easy to use
Weaknesses:

® No additional functions
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Security

A standard-based message layer security is provided to service instances via the
Web Service Extensions (WSE) pipeline run by message handlers in the Grid Service
Wrapper. Besides that, OGSI .Net allows each service instance to live in its AppDomain.

This will provide protection for the other services in the container.
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All contributions for enhancing Linux is done through network make it
become strongly support for network connectivity and always compatible

with the client and server architecture system.
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Java 2 Platform, Enterprise Edition (J2EE)

This platform defines the standard for developing component-based multi-
tier enterprise applications. It is based on J2SE and provides additional
services, tools, and APIs to support simplified enterprise applications
development.

Java 2 Platform, Micro Edition (J2ME)

J2ME is a set of technologies and specifications targeted at consumer and
embedded devices, such as mobile phones, personal digital assistants

(PDA's), printers, and TV set-top boxes.
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using separate web services. Each module is one web services and they are independent

with each other and also independent from platforms.

Java
Java is a powerful network programming language that can develop a secure,

reliable, portable, and scalable application. Java enables developers to:

= Write software on one platform and run on another.

= (Create program to run within a web browser.

= Develop server-side applications for online forums, stores, polls,

processing HTML forms, and more.
=  Write applications for cell phones, two-way pagers, and other consumer

devices.
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3.2.1 Iteration and Incremental life-cycle model

This model can handle the changes on the under developed system. The
development of system is divided into builds (increments) and each increment goes
through multiple versions (iteration). Within each iteration is a waterfall process running.
Multiple versions are constructed for each iteration enable developers to choose whether

to make changes to the selected version or to left it remain unchanged.
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Figure 3.1: Iteration and Incremental life-cycle model
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CHAPTER 4 SYSTEM ANALYSIS

This chapter will discuss about the requirements of the system, included
functional and non-functional requirement, hardware requirement, and tools for building
the system.

The modules of the system:

Figure 4.1: Overall Modules of FSKTM Data portal

4.1 Functional Requirements

4.1.1 Register & Login
Register and login are modules used to authorize users’ access to the services in
the system. New users are required to register themselves to the system by providing their

personal details included user name and password. Each user will have a unique user

71






4.1.4 User Profile

This module consists of 2 parts. The first part is history. History is a list that
contains the search keywords that used by the users some time before. The purpose of
this history is allows users for checking their searching before and provides faster returns
from databases if users search with the same keyword.

The second part is user information. This section is for users to change their

personal details included name, age. user name, password, address, and etc.

4.1.5 Uploading File

With this module, users can share their files by uploading the files to the
databases in the Grid environment. Users only need to browse to the selected file and fill
up some information about the file like file name, and then click on the upload button to
successfully place the file into databases. After that, other users can search for that file

using the FSKTM Data Portal.
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4.2 Non-Functional Requirements
4.2.1 User Interface Friendliness

User interface is the only communication between the users and system. A simple
and direct interface can make a users feel comfortable during using the system. The
FSKTM Data Portal is like a normal HTML web page that consists of textboxes and

buttons for searching data.

4.2.2 Security
The FSKTM Data Portal is using the SSL method to authorize users’ login to the

system. The system will check the user ID and password each time the users login into

the system.

4.2.3 Flexibility
The FSKTM Data Portal is build using Grid technology that focused on

distributed services. Hence other services can be easily integrated into the system.

4.2.4 Reliability
The back-end of the FSKTM Data Portal has a replication mechanism running all

the time that ensures each connection to the databases will not broke down.

4.2.5 Interoperability

The system can run on different platforms: Windows and Linux.

74



4.2.6 Maintainability

The main core of this system is the back-end databases. As the system
implemented using distributed databases architecture, all the data can be management
through one interface without consider about whether the data is come from distributed

databases.
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CHAPTER 5 SYSTEM DESIGN

System design is a phase that follows system analysis. All the conceptual
requirements defined in the system analysis phase will be converted into technical
specifications.

In system design phase, there are several tasks to be implemented. First is
architecture design, the whole system is represented in terms of their data, processes,
interfaces, and components. Based on the results from analysis phase, for example, the
system processes and data stores can be documented using a Data Flow Diagram. Second
is the database design, this will state out the FSKTM Data Portal databases structure
including the data relationship and data dictionary. The last one is the interfaces design.

Interfaces enable developers to work with the actual input and output of the system.
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5.1 Overview of FSKTM Data Portal Architecture

As you can see, the FSKTM Data Portal consists of one user interface that is the
only interaction between the system and users. Every user login is protected by the
Secure Socket Layer technology. After that, all the available services are defined in the
intermediate layer and all the resources are come from the distributed databases that run

on different platforms.

User Interface

Secure Login
(SSL)

Intermediate Layer (Web Services + Middleware)

M TN i |
XML wrapper | | XMLwrapper ‘

o] |

XML wrapper
SQL Server / MysQL / MySQL /
Windows Windows Linux

Figure 5.1: Overview Architecture of FSKTM Data Portal
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5.2 System Work Flow
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Figure 5.2: FSKTM Data Portal System Work Flow




5.3 System Functionality Design

5.3.1 Context Diagram

User

Request for data analyze

Download request

Selected file

Request for search history

Changes Personal Data

Search keyword

Login info

Register info

'YEEEREER

VYVLV!V'

Added new user

Access granted / denied

URL links and document

Updated User Profile confirmation

History list

Uploaded new file confirmation

Downloaded file

Analyzed data

FSKTM Data Portal

Figure 5.3: FSKTM Data Portal Context Diagram
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Flow of Data

Data Store

Table 5.1: Symbols of Data Flow Diagram
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5.4 Databases Design
Databases design is the most important part of an information system. There are 2
method used to show the databases structure of the FSKTM Data Portal system, Entity-

Relationship Diagram (ER Diagram) and Data Dictionary.

5.4.1 Entity-Relationship Diagram (ER Diagram)
ER Diagram is the most frequently used method to show the databases structure.
ER Diagram is depicts the data in terms of the entities and relationships described by the

data. There are three types of relationships in the ER diagram: One: one (1:1), one: many

(1 :*) and many: many (* : *).

moat_logicafle

File_ID R
Logical_File_Name i

Version 1 index 1| Index_Word
File_Desc P File_ID
File_Size File_Name
Physical_Path File_Desc
Collection_ID
Container_Service
Is_Valid
Create_By
Create_Date
Ip_Address

Figure 5.5: FSKTM Data Portal Entity-Relationship Diagram
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CHAPTER 6 IMPLEMENTATION

6.1 Introduction

In the system implementation phase, the major work includes coding and
debugging which are needed to solved the problems and errors found during the coding
stage. Programming language characteristics and coding style can profoundly affect the
system quality maintainability.

Coding step translates a detail design representation of software into a
programming language realization. In a software project, the requirements analysis,
system design and implementation phases do not have a clear boundary. Each phase tend
to overlap one another. This phase at time involves some modifications to the previous
design.

Certain attributes of the system may have to be implemented differently from the
original plan due to hardware or software limitations. As long as the system fulfills
critical requirements such as the core functions of the system and do not violate the pre-
determined business rules, modifications to the system design is allowable.

In this chapter, a thorough description will be given on the entire implementation

process and the approaches used to implement the system.
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Category Description

Operating System Windows XP

Web Server Microsoft Internet Information Services 5.1

Special Requirements Microsoft NET Framework 1.1

Development Tools Microsoft Visual Studio.NET 2003

HTML Coding Dreamweaver MX

Table 6.1: Software Specification for the Implementation Process













This decision is made partly due to the characteristics of the chosen
programming language for development: C#NET and ASP.NET which both advocates
the usage of object oriented programming practice. Development in an object oriented
environment practically envisions an abstract object at the top level before going down
to the specifics.

Bottom up coding convention is more suitable for function driven programming

languages like C and C++.
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6.4.3.3 Windows Services

Below is the sample code for user download a file by invoke the windows

services.

Tcplistener listener = new TecpListener (address, 5356) ;
listener.Start () ;

Socket socket = listener.AcceptSocket();
if (socket.Connected)
{
byte[] buffer =new byte[1024];
NetworkStream stream = new NetworkStream(socket) ;
StreamReader sr = new StreamReader (stream);
string path = sr.ReadLine();
FileStream file = new FileStream(path, FileMode.Open,
FileAccess.Read);
int i = file.Read(buffer,0,buffer.Length);
stream.Write(buffer,1, i);
stream.Close();
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7.2.3 System Testing

System testing is a series of different tests which primary purpose is to fully
exercise the computer-based system. It is designed to reveal bugs not possible to
individual components or to interaction between components and modules. System has
been tested thoroughly to ensure that the simulation run smoothly. There were involved

functional testing and performance testing for the system testing of the system.
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CHAPTER 8 SYSTEM EVALUATION

8.1 Introduction

At the end of the System Development Life Cycle, after the product has been
delivered and deployed, the system developer is left with one final task: evaluate the
system, the processes involved to develop the system and most imponantiy lessons
learnt from the entire lifetime of the system development.

This is important as it can help us identify best practices which have been
applied and remember to use it again in the future. Besides that, we must also take note
of the less than perfect events that happened and remember NOT to repeat the same
mistake again.

Every system should go through the system evaluation phase, for the benefit of
the system and also the system developer. It is only through experience that system
developers can learn and enhance their skills. Therefore, a thorough evaluation should

always be carried out at the very end of every system’s life cycle.
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middleware and samples which operate in the .NET environment through search engine
such as Google and Yahoo.

With limited knowledge on the middleware, it is difficult to find out the most
suitable middleware. Besides that, time constraints become another problem to choose
suitable middleware.

Fortunately, many researchers put the relevant resources in the internet. These
resources are helping me make more suitable decision in the choosing suitable

middleware.
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clearly. This advocates for easy reuse of the different components of the
system or while adding future enhancements to the source codes.
Automatic startup at System Boot Time

The agent which installed in the client computer will start up
automatically after system boot up without any manual intervention by

the administrator.
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8.4 System Limitations

The finished system is not without its limitations. There are described as below:

i.

ii.

Invisibility of the Indexing Agent

The agent which is responsible for indexing the data in the database on
the schedule time still visible from sight although can hide to the system
tray. Users can stop the agent easily.

Limitation to the Windows platform

Although Grid computing do not have any limitation to the platforms,
this system just only execute in the Windows platform due to the chosen
programming language. The system cannot operate in the Linux
environment.

No file replication

The entire files in the databases are standalone and no replication. Users
can only retrieve file from single databases. Therefore, users fail to get

the files if the files are corrupted or deleted by the owner.
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8.5 Future Enhancements

There are a few suggestions for future enhancements to overcome the limitations

of system. The suggestions are showed below:

i

ii.

iii.

Agent invisible from sight

The indexing agent should be visible from sight to ensure users do not
stop agent easily.

The system should operate in different platforms

To satisfy the Grid computing requirement, the system should operate in
different platforms. The chosen middleware play important role to
overcome this problem.

File replication

The system should do the replication to improve the performance of the

system
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Grid Middleware

[9] GridPort middleware. Available at https://gridport.npaci.edu/
[10] MS.Net Grid. Availbale at http://www.epcc.ed.ac.uk/~ogsanet/
[11] OGSIL.Net Grid. Available at
http://www.cs.virginia.edu/~humphrey/GCG/ogsi.net.html

[12] Globus Toolkits. Available at http://www.globus.org

[13] MyGrid. Available at http://www.mygrid.org.uk

[14] MSRF.Net. Available http://www.cs.virginia.edu/~gsw2c/wsrf.net.html

Web Sites

[15] http://www.mysql.com

[16] http://ip1 58.fsktm.um.edu.my/ilmiah2004/
[17] ftp://202.185.107.158/research/thesis

[18] http://www.winsupersite.com/reviews/
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USER MANUAL

This user manual is for the FSKTM Data Portal. This user manual divides into

two parts which are prerequisite requirements and description of the each module’s

functions.

Prerequisite Requirements

1.

Install WSRF.Net and Web Services Enhancement Service Pack 1 in the server
machine.

PS: Within the CD submitted, you can finds out the setup file for the
WSRF.Net, WSE spl, and the installation instructions file.

Install the GridServer into the server machine. Then go to Control Panel ->
Administrative Tools-> Services, start the ServerSocket.

PS: to install the GridServer, just run the Setup.exe in the Setupl folder.
Install the GridAgent into the client machines. Then go to Control Panel ->
Administrative Tools-> Services, select the properties of ConfigurationGUI then
select the allow service to interact with desktop. After that, start the
ConfigurationGUI and download.

PS: to install the GridAgentr, just run the Setup.exe in the Setup folder.
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Figure i: The properties dialog box of ConfigurationGUI

Another GUI is prompt out. User need to fill in the all the information that requested

and click the start button.
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Figure ii: GUI of ConfigurationGUI to let users fill in information
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Functionality of the System

1

Users can search the information through this search module. Users need to key
in keyword in the search field. Then click search button. Besides that, users can
use advance search to limit the result that come back based on the date. After the

result returned to the server, the web page will display all result to users.

m

Qua - L ) @A s e @3- oEs
L]

- R k. K

”_P - == - _.piln-m = Figigte  lopers T Proaps Mo+ - ot L g [y

R @R 1AL

Searching
Ll Advance Semch

[(Sowek )

Copyrightic WFSKTM. Unuverssty of Malava. all niglt researved

o \ o L nerwat

Figure iii: Search the information

2. Besides that, users can upload file to the databases in the Grid environment. If

the users do not install the GridAgent in the client machines, they need to choose
the ‘No’ in the first question. Then the users require filling in the related data and
browsing for the files which need to upload. Then click submit button. The files

will copy to the default database in the server.
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Figure iv: Upload file in the environment without GridAgent
Besides that, users select ‘Yes’ if they already install GridAgent in the client

computers. After filling in the related information, the file that uploads will insert into

the local database.
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Figure v: Upload file in the GridAgent environment
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