Appendix A

Systeminstallation and Configuration
A. Installing & Configuring MySQL

MySQL was downloaded free of charge, from
http://dev.mysqgl.com/downloads/ (MySQL 4.0) undee theading Windows
downloads. After downloading the file .it has baemipped it and ran the

setup.exe program contained there in [Mys06].

B. Installing & Configuring PHP
The next step is to install PHP. PHP has been dmadeld free from
http://www.php.net/downloads (php 5.x zip under Wws Binaries)
PHP was designed to run as plug-in for existing \Metver software such as
Apache .To test dynamic Web pages with PHP.
1. The file you downloaded from the PHP Website haspped into a
directory C:\PHP.
2. The file called php5ts.dll in the PHP folder haspied to
C:\WINDOWS\system32.
3. The file called php.ini.dist in the PHP folder leagpied to Windows
folder and renamed it to php.ini.
4. Opened the php.ini file and setting it so that dings to the ext
subfolder of your PHP folder: extension_dir = “GNPext”, and
removed the semicolon from the start of the php gigt line:

extension = php_mysql.dll, and set the line thatt stith



session.save path and set it to your Windows TEMB&ef. session
.save_path =

“C:\WINDOWS\Temp”, and remove the semicolon frore gtart of
“extension=php_mysql.dll” to configure MySQL databka

C. Installing & Configuring Apache

First we downloaded and installed Apache accortlinthe instructions
included with it; and we opened http://localhostthe Web browser, to make
sure the Apache was working properly. After thativeee been Checked the
documentation and making sure Apache is runningegrtp before we install
PHP.

The Apache configuration has been modified tocati the correct path
to the PHP implementation and the “.php” file esten .this is the case when

installing PHP as an Apache module by making tiséses:

1. On the Start Menu, we have been chosen Programach&pHTTP
Server > Configure Apache Server >Edit the Apachkipdiconf
Configuration File. This will open the httpd.conf.

2. Add the following lines to the very bottom of thkef (Apache 2.0)
LoadModule php5_module c:/php/php5apache2.dll
AddModule mod_php5.c
AddType application /x-httpd-php .php
AddType application/x-httpd-php-source .phps



Appendix B
PHP Functions for Working with MySQL

PHP provides a vast library of built-in functionsat let you to
perform all sorts of tasks. Obtaining detailed infation about a function
is as simple as opening your browser and typing
http://www.php.net/functionname

This list of functions and their definitions arer@nt as of PHP4.0.

* mysgl_connect Open a connection to a MySQL Server and return a
connection ID(which evaluates to true) that may used in other

MySQL-related functions.

Description

Opens or reuses a connection to a MySQL server.



Parameters

server

The MySQL server. It can also include a port numbeg.
"hostname:port" or a path to a local socket e/gath/to/socket" for

the localhost.

If the PHP directivanysql.default _hosis undefined (default), then

the default value is 'localhost:3306'

username

The username. Default value is the name of the ths¢rowns the

Server process.

password

The password. Default value is an empty password.
new_link

If a second call is made tmysql _connect() with the same
arguments, no new link will be established, butead, the link
identifier of the already opened link will be rated. Thenew link

parameter modifies this behavior and makagsql_connect()
always open a new link, evennfysqgl_connect()was called before

with the same parameters.

* mysql_create_db:Create a MySQL database

Description

mysqgl_create_db( string database_name )




* mysql_close:Close MySQL connection

Description

 mysql_select_dbSelects the default database

Description



Chapter Five

Conclusions and Recommendations

for Future Work,



Chapter Five

Conclusions and Recommendations for Future
Work

In this chapter, the concluded remarks and the suggestions for future

work are given:

5.1 Conclusions

The main concluding remark that is drawn from the work:
» The established system offers a web fast search method to the end user

to obtain about the materials of Iragi universities Library.
5.2 Suggestions for Future Work

The following are some recommendations suggested for future works:

1. Developing the present system by performing additional features of
digital library like barrowing/lending library materials with possibly
charging for barrowing.

2. Using another secure DB server can be used instead of MySQL
database server such as Oracle database system.

3. Trandatethe data of Iragi university libraries over the network.

4. Using distributed database.
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4.2 Using the Networ k

When the database server (the computer which iedtdie library on it)
has an IP address and connections with other canpuiich is run the
library on another computer like any website astfiwe must have web
browser and the IP address for the databases stywv&xample:

If there is a database computer and it has thaltiess 192.168.1.6, the
client computer has connections with the servetpsan the library at first it
must write into the address bar:
http://192.168.1.6/project/source.php , then thentlcomputer will search
into the network for this computer “192.168.1.64(@base server) then it will
send http request for it , automatically the Apa8wsver will answer this

request ,by viewing the result of your requesg (thrary).

o Welcome To The Iraqi Digital Library -
Welcome to the Iract digital kbrary This site prowides free, on-line access to thousands of scientific books, journals. et
the libraries of Tragp Universities.

[ Looo |
| s |
L bowOuwlbmy Hep |
Figure (4-Main Page
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At Figure (4-1) there are two options:
1- Administrator
2- Library

Every time when we have any database we will haweear more level of
users, in our example we have only two:
1- The Admin of the system: Admin is shortcut of Administrator, the person
who has the full permeations to Add, Edit, and Reenany data from the
database.
2- The Normal user: the person who has no permeations to control this

system, he can retrieve information that the Adgawe it to him.

4.3 Library

When we click on the Library button another pagk e load and it will
be the Basic search page:
A. Basic Search

DATABASE: Traqi Digital Library Online Catalog

Basic Search Advanced Search

Basic Search Help

search for title,author,and publisher date.
Please enter your term and type befor clicking Search

Search the type IChDDse a Search Type

1=

~|  For the term|

Bearch I Clear Search

10 record per pal

Iragi Digital T4

Publisher Date

Figure (4-Basic Search
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In this window there are tow types of search, Basid Advanced, one
can chose the search type, there following arbd#se search steps:
1- From the search type list choose one option.
2- The search options are:
a- Title
b- Author
c- Publisher date
d- Call Number
e- Subject
3- Then click on Submit search.
At this process the PHP code will put the enterad dihto the RAM and
then make compare between it and all databased®dbit found the result it
will copy it with the data and print it in the Rdistable. If it can not, it will

print no such data.

B. Advance Sear ch
To more limit search, for Example there are Authnd the Title of the
book, and to make the search easier and fastarsing the Advance search
the following steps are followed:
1- From the main search page chose “Advance Search”.
2- In the first “search for” box write the title ofelbook.
3- Chose from the first list of “As” Title option.
4- In the second “search for” box write the authoth®f book.
5- Chose from the second “As” list author option.

And then click on submit search button then thegRam will send this

request to the database and compare it with thee id&d the database if it
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found the result it will copy it with such all da@at print it in the Result table

JIf not it will print that no such data.

DATABASE: Tragi Digital Library Online Catalog

Advanced Search Basic Search
Advanced Search Help

. Combine zearch words with boolsan operators.
» 3earch for title. author,and publisher date.
o Please enter your terms and type befor clicking Search.

Search for | |
E
& AND O O [Author
- (Title
Search for | As | Choose a Search Type 7|
|1D records per page_iél | Submit Search I Clear Search |

Iraci Digital

Figure (4-3)dvanced Search

4.4 Case Study

There are some examples to illustrate how the Iigital Library

system is implemented.

Example 1:
Basic Search (a)
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1- Enter the box “Library” in (IDL Home Page) asosin in Figure (4-1).

2- Select Basic Search as shown in Figure (4-2).

3- Enter the search type ‘title’.

4- Enter the term ‘heat’ or ‘Heat'.

5- Select “Submit Search” box or press Enter.

6- The final result of the search is shown in Fgu¥d-4 a) with full
bibliographic information data on this title of tdry material with the name of

the university which this material exist in.

DATABASE : Iraqi Digital Library Online Cataloge
You Searched :Title =Heat

|Title |The Heat resistance of plants, its determnation and variability,
(Classification_Mo [721.603.645
Publication 1965

MO of Pages  lp. 399-405is.
|Material Type |Book

|Author |Lange, oL
|University natme |Baghdad

|Title |The Heat, water and carbon diozde budget of plant cover: methods and measurements.
(Classification_No [721.603.645
Publication 1965

MO of Pages  lp. 495-512ilus.
|Material Type |Book

|Author |Baumgartner, Albert.
|University natme |Baghdad

Figure (4-4 a): Result of tHeat’ search term
For theldi search type

Basic Search (b)
1- Enter the box “Library” in (IDL Home Page) agsin in Figure (4-1).
2- Select Basic Search as shown in Figure (4-2).

3- Enter the search type ‘Author’.
4- Enter the term ‘Bosian , G.” or ‘Bosian’.
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5- Select “Submit Search” box or press Enter.
6- The final result of the search is shown in Fgu#-4 b) with full
bibliographic information data on this title of tdry material with the name of

the university which this material exist in.

DATABASE : Iraqi Digital Library Online Cataloge
You Searched :Author =bosian

|Title |The Controlled climate in the plant chamber and its mfluence upon assimilation and transpiration.
|Author |Bosian, 3.

Classification_No |876.645 244

Publication 1965

MO ofPages  |p. 225-232illus.
|Material Type |B ook
|University natme |B aghdad

T Ceontrol of conditions in the plant chamber: fully automatic regulation of wind welocity, temperature a
itle i L : o .
relative hurmdity to conform to microckmatic field conditions.
|Author |Bosian, 3.
Classification_No |603.209.262
Publication 11965

MO of Pages  |p. 233-238 illus.
|Material Type |Bool-:

Figure (4-4 b): Result of the ‘Bwos, G.’ search term
For the ‘Aothsearch type

Basic Search (c)
1- Enter the box “Library” in (IDL Home Page) asosin in Figure (4-1).

2- Select Basic Search as shown in Figure (4-2).

3- Enter the search type ‘Publisher Date’.

4- Enter the term ‘1966'.

5- Select “Submit Search” box or press Enter.

6- The final result of the search is shown in Fgu#-4 c) with full
bibliographic information data on this title of tdry material with the name of

the university which this material exist in.



Chapter Four/Digital Library Results 44

DATABASE : Iragi Digital Library Online Cataloge
You Searched :Date =1966

Sur les caract, ristiques texturales et min, ralogicques des 5, diments r,cents et des sols alluwians dans

B delta du Mangoky, sud-ouest de IMadagascar.

|Classification_MNo [721.603.645
Publication 1966

|NO of Pages |p. 73-82lus |, maps
|Material Type |Book

|Author |Hervieu, I
|University name |Baghdad

|Title |Ap ercu sur la ¥,z tation occupant les alluwions r,centes.
Classification_Io [721 603 645
Publication 1966

|NO of Pages |p. 73-82illus., maps
|Mater*ial Type |Book

|Author |Schmid, Maurice.
|University natme |Baghdad

Figure (4-4 c): Result bét1966’ search term
For the ‘Pisbler Date’ search type

Basic Search (d)
1- Enter the box “Library” in (IDL Home Page) asosin in Figure (4-1).
2- Select Basic Search as shown in Figure (4-2).

3- Enter the search type ‘Call Number'.

4- Enter the term “721.603.".

5- Select “Submit Search” box or press Enter.

6- The final result of the search is shown in Fgu#-4 d) with full
bibliographic information data on this title of tdry material with the name of

the university which this material exist in.



Chapter Four/Digital Library Results 45

DATABASE : Tragi Digital Library Online Cataloge
You Searched :Call Number =721.603

|Title |Review of Orthopaedics
Classification_Neo 721.603.645
Publication 11992

MO of Pages  p. 703

|Material Type |B ook

\Author Mark D Milller, MD
|University nane |B aghdad

|Title |Colorimetric determmation of COZ exchange i field and laboratory.
Classification_No 721.603 645
Publication 1965

NO of Pages  [p. 291-298illus.
|Material Type |Book

\uthor Stavil, B.
|University name |B aghdad

| P . o O . 2o P g o = ag a0 o .
Figure (4-4 d): Result b&t721.603’ search term
For the ‘Gddgcation No.’ search type.

Example 2:
Advanced Search

1- Enter the box “Library” in (IDL Home Page) asimn in Figure (4-1).

2- Select Advanced Search as shown in Figure (4-3).

3- Enter the first search type ‘Title’.

4- Enter the first term ‘heat’ or ‘plant’.

5- Select the Boolean operand ‘AND’.

6- Enter the second search type ‘Author’.

7- Enter the second term ‘Bosian, G.” or ‘Bosian’.

8- Select “Submit Search” box or press Enter.

9- The final result of the search is shown in Fgu@-5) with full
bibliographic information data on this title of tdry material with the name of

the university which this material exist in.
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Figure (4-5): Result of the ‘plaritld, and ‘Bosian’
Author
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To run the Digital Library there are two ways:
1- Run it from the same computer that we install thedase on it
2- Run it from another computer has connections (TR)PWith the database

server computer.

4.1 Local Computer

First if the host computer has been a welwber so if Internet Explorer is
used, it can be tested that properly installed eonfigured the library by
typing "http://localhost/project/source.php" or its IP address
"http://127.0.0.1/project/source.php” into thedbon bar of the browser. It
should be mentioned that the default page instddiethe Library installer on
the hard disk. It is located in “C:\Program Filegg&he
Group\Apache2\htdocs\project".

Being able to communicate with one's local maclasehough it were a
remote machine is useful for the purposes of tgstind also to contact services

(such as Databases servers) located on one's owlnimaa
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A digital library is a library consistingf digital materials and
services. Digital materials are items are storedcgssed and transferred
via digital (binary) devices and networks. Digis&rvices are services that
are delivered digitally over computer networks.ntaintains all, or a
substantial part, of its collection in computer-essible form as alternative,
supplements, or complement to the conventionaltgutirand microform
materials that currently dominates library collens. The terms such as
‘electronic library’, ‘digital library’, ‘virtual Ibrary’, ‘web-library’, or ‘on-
line library’ have been used synonymously to repméshe same concept.

The service of digital library is to etalthe user to access the
information required for knowledge enhancement.itBidibrary services
include information about all the services, coileas$, digital resources.
The specific services of digital library includeopiding remote access
library resources-both printed and non-printed,viser deliveries and

generation information on library [Vin06].

1.2 Digital Library advantages

The digital libraries have the potential tore much more information,
simply because digital information requires venyldi physical space to
contain them. As such, the cost of maintaining @itali library is much
lower than that of a traditional library. A tradinal library must spend
large sums of money paying for staff .Book maintex@a rent, and

additional books. Digital libraries advantages @beg06]

1. No physical boundary: The user of a digital library need not to go to
the library physically, people from all over thendobcan gain access to

the same information, as an Internet connecti@vaslable.
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2. Round the clock availability: A major advantage of digital libraries is
that people from all over the world can gain acdeske information at
any time, as long as an Internet connection islaviai.

3. Multiple accesses. The same resources can be used at the same time by
a number of users.

4. Structured approach: Digital library provides access to much richer
content in a more structured manner, i.e. we cailyeaove from the
catalog to the particular book then to a particalaapter and so on.

5. Information retrieval: The user is able to use any search term
bellowing to the word or phrase of the entire adllen. Digital library
can provide very user friendly interfaces, giviriglc able access to it
resources.

6. Preservation and conservation: An exact copy of the original can be
made any number of times without any degradatiayquetlity.

7. Space: Whereas traditional libraries are limited by atpe space, digital
libraries have the potential to store much morermgtion, simply
because digital information requires very littleypical space to contain
them. When the library had no space for extensigrtizhtion is the
only solution.

8. Networking: A particular digital library can provide the link tany
other resources of other digital library very eashhus a seamlessly
integrated resources sharing can be achieved.

9. Cost: In theory, the cost of maintaining a digital libras lower than

that of a traditional library. A traditional libonamust spend large sums of

money paying for staff, book maintains, rent, ardbigonal books.

Although digital libraries do away with thesede#& has since been found

that digital libraries can be no less expensivéneir own way to operate.

Digital libraries can and do incur large costs floe conversion of print
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materials into digital format, for the technicalillsk of staff to maintain

them, and for the costs of maintaining online as¢es. servers, bandwidth
costs, etc). Also the information in a digital Bioy must often be
"migrated" every few years to the latest digitaldme This process can

incur very large costs in hardware and skilled pengl.

1.3 Literature Survey

In the following some research approaches concenmddigital libraries

are summarized:

1. [Edw98]: Had established the China ETD digital library systiat
Is centralized metadata and distributed digitakobjshare the ETD
resource among the universities and provide theemwaktcess to
ETD, where help the member universities establish tiengsion
and retrieval system that is compatible, designdaelop the ETD
workflow module, centrally manage and preserveRbé& files.

2. [Edw99]: A project that enhancing a prototype of digitddrary
system called MARIAN system, with the aim of makiitgmore
flexible, scalable, and reliable.

3. [Nap01]: A high performance web-based digital library syst
called TerraFly, for special data access was inred. This system
utilizes a database engine, web technology, dynamisaic of
digital images, and a multithread server desigreliged by a group
at NASA Regional Application Center (NASA RAC) inidgh
Performance Database Research Center (HPDRC) atddlo
International University (FIU).

4. [RamO01]: A digital library initiatives taken by India'srigest one of

the six medical universities.
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5. [Hes04]: A digital library architecturéhat supports storage, search,
retrieval, publishing and management of 3D models mtroduced.
The design also support advanced services suchieasrdhical
browsing and progressive retrieval, to enhance ekerience of
browsing and retrieving 3D models.

6. [Tys06]: A project shows dynamic web sites that differ frone
static web sites in that, their appearance chaogeass or database
that related with it. Depending upon what informatiis in the
database and these changes are continuous witlaitkeon those

sites.

1.4 Aim of the Thesis

The aim of the thesis is to implement a web-bagstem that is
capable of executing search functions of digitddrdries. The
bibliographic information is stored in a centratizdatabase which
can be accessed through web site. The contenteeaddtabase are
collected manually from the different library syste that already

exist in Iragi universities.

1.5 Thesis Layout

* Chapter two
This chapter focuses on web based imghtation of digital
library, digital library architecture, and relatexpics of network, and
databases in the implementation of digital librarie
* Chapter three
A detailed description of the system modules, \liir related

algorithms are presented.
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» Chapter four
This chapter shows System Interfaces and samplétgex the
established system.
« Chapter five
This chapter discusses the conclusion of this wagkther with

some recommendations for future work.
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3.2 System features

1.

o ~ wn

Collect the libraries materials of Iragi universgiin one library
system.
Provide a union centralized database.

Provide web-based search facility (basic and ads@nc

Administrator side (update, add and delete) thmatpmaterials.

Database backup.

3.3 System Structure

The main structure of the established system ig/shio Figure (3-1).

Tzer Interface

[ Database Generator

2

=earch Engine ]

Figure (3-1.A): The main structure

SErVEL Client
{Apache)
Final Eesul
PHP ek Browser
(1e. End user
I request)
— PHF Page Eequest
Run File
woript /

Figure (3-1.B): Search Engine
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CDEISIS
Database Svstem

I

LT

ollect information
manually from
different library
systems (Le.
databases)

MySOL

Databasze

Figure (3-1.C): Database Generator

3.3.1 Coallection of Information from different library

systems

It should be mentioned that the Iraqi universitidse (Al-Nahrain
University, Baghdad University, Al-Mustansryia Uargity, University of
Technology and others Iragi universities) adoptedSOSIS system for
DOS/WINDOWS operating systems in their libraries.

First the data are collected from different dataasf Iragi universities and
then inserted into MySQL database.

Figure (3-2) shows a sample of the CDS/ISIS fordeims. This system
contains a bibliographic information (title, autfg)rname, publication date,
publisher name, number of pages, series name, kdg\ior different library
material (books, journals ...etc). MFN is the Madtde Number for each of
the materials in the database, MAX is the maximuuminer of existing
materials (i.e. MFN for the last one of library ewals), main tool bar and

tool icons.
Themain CDS/I SIS features. [Une06]
1. CDS/ISIS is a generalized Informati@tor age andRetrieval System.



Chapter Three /The Established Digital Library System 23

2. Unlike Dbase or MS-Access, CDS/ISIS not a relational database
system, although it provides some relational faesi

3. CDSIJISIS allows the user to design the record sirecof each database
of his own.

4. CDS/ISIS can keep many different databases eacla idifferent
structure in your computer, for many different aqgions.

5. Define data bases containing the required dataegltsn
6. Enter new records into a given data base.

7. Can Export/Import the database data, which canrexipe data to an
XML file as shown in Figure (3-3).

£% CDS,/1SIS for Windows [Full ¥ersion : EN] -10] x|
Database Browse Search Edit Configure  Ukls  Windows  Help

=l [2]2] [0 [0 (&) (5] | [ (<]

‘1: d:winisis'.data" cds.msk ;lglﬂ
MFN[1 BRI ‘ Fomat:[CDST  ~]
MEH : 0001 i’
TITLE ! Technigues for the measurement of
transpiration of indiwvidual plants.
ATITHOR (3] ! Magalhaes, A.C.; Pranco, C.M.
IMPRINT : Pari=s, Unesco, -1965.
COLLATION @ p. 211-224, illus.
SERIES : Methodology of plant eco-physiology:
proceedings of the Montpellier Sywposiwm.
NOTES : Incl. bibl.
EETWORDS : Paper on: plant physiology; plant
transpiration; mweasurement and instruments.
[
[Max: 154 L13]

Arabized CDS5/1515 1.5 [noBiDi build 7] - UNESCO € 2004 [Mode: SINGLE USER)

Figure (3-2): CDS/ISK8 Windows
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<Tuml version="1.0" encoding="IS0-8859-1" 7=
- <DATABASE_CDS:
- <RECORD=
Mfns 1< /M
«Tag_24=Techniques for the measurement of transpiration of individual plants.</Tag_24>
- «<Tag_26x
£Tag_26_a=Paris</Tag_20_ax
«Tag_26_bxUnesco</Tag_26_hx
«Tag_26_c»-1965</Tag_26_c>
</Tag_26=
- <Tag_3a0=
£Tag_30_a=p. 211-224</Tag_30_a»
=Tag_30_bxillus.</Tag_30_h=
«/Tag_30=
«Tag_44=Methodology of plant eco-physiology: proceedings of the Montpellier
Symposium.=/Tag_44>
«Tag_5S0=Incl. bibl.</Tag_50x
«Tag_69=Paper on: plant physiology; plant transpiration; measurement and
instruments.</Tag_o9

Figure (3-3): XML file contathe CDS/ISIS data

The Algorithm (3.1) below describes the conversimethod of

bibliographic data from CDS/ISIS system for libralgtabase materials of

Iragi universities to the MySQL database tables andkes some

methodological ways on it.

The data in XML file can be converted to MBISdatabase by using

PHP parsing file. In this system it has been usB#R parsing program to

reading the data from XML file and put it in MySQ@latabase.

Algorithm 3.1: Convert the bibliographic data from CDSISIS
system to MySOL database

Input: The bibliographic data of CDS/ISIS system.
Output: MySQL database contain the bibliographic data.

Step 1: Export all the bibliographic data to XML file.
Step 2: Read the data of XML file.
Step 3: For each RECORD in XML file
A. Read the data between tags.
B. Convert this data to MySQL Database tables.
Step 4: Remove the duplication from author table.
Step 5: Insert the ID's of both books and authors intoksoo
author table (i.e. “ID” of some bodake the “id” of its author
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name).
Step 6: Stop.

3.3.2 Database Structure

MySQL is a program that can store large amountsfofmation in an
organized format that's easily accessible througlptsng languages like
PHP. MySQL database contains the collected data (i.blidgiraphic
information of library materials) from the differielnaqi university.

The structure of the database is shown in Tablg,(3able (3.2) and Table
(3.3).
Table (3-1): "Bodikdble

ID | Title | Call Publisher | Publisher | Publisher Pages | Material | University
Number | Name Date Place No. Type Name

Int Text | Int Text Int Text Int Text Text

PRI | Null | Null Null Null Null Null Null Null

Table (3-2): "Author" table

Author_ID | Author_Name

Int Text
PRI Null

Table (3-3): "Book_Author" mapping table

Author ID | Book ID
Int Int
Null Null

Book table contains all bibliographic informatioboat library materials
books, journals...etc. This information may be thaifntitle, classification

number, publisher name and place, number of paydgect or keywords,
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and series). It is worth to mention here that tlassification number used
relies on DDC (Dewey Decimal Classification) systentlassify the library
materials in Iragi universities. The Author tabl@igh contains the ID and
author name. The book-author table contains bo@ki®author ID to make

mapping between book table and author table.

3.3.3 Search Module
A-Web Server

Web server software “Apache” recognizes that thguested file (page
requested from for end user) is a PHP script. Tthes Apache server
interprets the file using its PHP plug-in beforespending to the page
request, and it is used to check the web-pagetsumihe personal computer

before sending it to the web.

B-Web Browser

Web-browser is an HTML and PHP formatted page asvshn Figure
(3-4). When the visitor browses the web page amplests some search
material (book, thesis ...etc) with given search fyplee web server
“Apache” recognizes the request as a PHP scrignThe server interprets it
and responds in full information results as parttleé web-page, web-
browser used as search engine in IDL(lragi Digltdrary) system for

searching library materials.
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DATABASE: Iraqi Digital Library Online Catalog

Basic Search Advanced Search

Bazic Search Help

Search for title, author, and publisher date. .
Please enter your term and type befor clicking Zearch

Search the type [Choose a Search Type x| For the term |

| 10 record perpage =} Submit Search | Clear Search |

Tragi Digital Tik

Figure (3-4): Web browser page

3.4 System I mplementation

As be mentioned before this system is successimipiemented using
Apache server, PHP scripting language and MySQaldete. PHP is a server-
side scripting language which will allow the Webn&a (Apache) to do more
than just send plain Web pages when browsers redhem. With PHP
installed, the web server (Apache) will be ablerégad a new kind of file
(called a PHP script) that can do a lot of things tetrieving up-to-the-minute
information from a database (MySQL) and insertinigpto a web page before
sending it to the browser that requested it. Wasth to mention here that PHP
is completely free to download and use [kev04].

MySQL is a relational database management systddBIRS). It is a
software package that is useful at the organizadiosh management of large
amounts of information. MySQL also makes that infation easy to access
with server-side scripting languages like PHP. MSIQ released under

General Public License (GPL), and is thus freemmst users on all of the
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platforms it supports. This includes most Unix-lmhpatforms, like Linux and
even MAC OS X, as well as Windows [kev04].

3.4.1 System Server-Side

Server side contains two sides:
A. Library side (Search facilities):
The Library side contains:

I- Basic search (book title, author, pulilighyear, subject ...).

II- Advanced search (book title, author, lmtng year, subject ...)

with logical Boolean operat@gxND,OR,NOT).
B. Administrating side:
- Updating the database information.

- Insert new library material.

A. Search facilities
|. Basic Sear ch technique:

The searching technique of basic search is desgril@is shown in
algorithm (3.2).

Algorithm 3.2: Basic Search technigue
Input: The request entered by the end user.

Output: Final result of search.
Step 1: Collect user input: “Input term” and “search type”
Step 2: If (valid input)

- Split input term

- For each of splitting term check:

- If (Search Type="Title")

- Construct SQL query to check the title redorthe Book table
If contain this irterm If exist - display results.

- else display esult message
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- else if (Search Type="Author”)
- Construct SQL querycheck the author name record in the
Author table contéhis input term, if exist - display results.
- else display no tesiessage
- else if (Search Type="Date”)
- Construct SQL querycheck the date record in the Book tablé
contain this inpetrn, if exist - display results.
- else display no réesoéssage
- else if (Search Type="Publisher”)
- Construct SQL querycheck if the Book table contain this
input term, if exigdisplay results.
- else display no résoéssage
- else if (Search Type="Classification No.”
- Construct SQL querycheck classification number record in the
Book table contdrstinput term, if exist - display results.

- else display no reésoéssage

Step 3: else if no input term exist-Display error messagiwalid input.

Step 4: stop.

1. Advanced Sear ch:

« Advanced Search operators

Logical AND operator
The logical AND is the term intersection operatdhe result of a
logical AND between two terms is the term whiclkcanmon to both two

terms.
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L ogical OR operator
The logical OR is the term union operator. The ltestua logical OR
between two terms is the term obtained by merdiegwo terms.

Logical NOT operator
The logical NOT is the term exclusion operator. Tésult of a logical
NOT between two terms is the term which contairatighe terms in the

first input term.

 Advanced Search technique:

The searching technique of advanced search isibiegcas shown in
algorithm (3.3).

Algorithm 3.3: Advanced Sear ch technique

Input: The terms requested entered with Boolean limitthkyend user.

Output: Final result of advanced search.

Step 1. - First take user input terms.
-Second give the selected Boolean operator (“ANDR™ or “NOT").
Step 2: -Check the selected Boolean variable
- If (AND")
- Construct SQL query to cheo& two input terms contain in the
Database, if exist-display thsult of a logical AND between two
input terms is containing #lements which are common to
both these input terms.
- else display no result.
- else If (‘'OR’)

- Construct SQL query to cheak thvo input terms contain in the
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1

Database, if exist-display thsult of a logical OR between two
input terms is containing #lements which is obtained by merging
the two input variables terms.
- else display no result.
- else If (‘'NOT’)

- Construct SQL query to cheak tWo input terms contain in the
Database, if exist-display tasult of a logical NOT between two inp,
terms is containing all theraknts in the first input variable term
which do not also belong te second input variable term.

- else display no result.

Step 4: stop.

t

B. Administration side

Administration has been illustrated in algorithnd{3

-Administration login as shown in figure (3-5 a).

User name |
Password |

login |

Tracy Digital 1

Figure (3-5 ajrinistration side security

-Updating the library materials, add, delete asnshim figure (3-5 b).
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Ilake Tpdates

Edit the database

Tract Digital Libr:

Figure (3-5 b)rAphistration side update

Algorithm 3.4: Administration technique

Input: Database bibliographic data for library materials.
Output: The updated database.

Step 1: - Input an authenticate librarian user name arsd\ward.

Step 2: - Convert the bibliographic data from CDS/ISISteys to MySQL database

by perform the same steps in atgor(3.1).
Step 3: - Stop.

3.4.2 System Client-Side

The client-side interface is an HTML form of IDLh4 Iraqi Digital

Library system as shown in Figure (3-5) which cenef:
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1- First page shows general descriptions of libraty yath two enter
boxes for the library and the administration side.

2- The Library contains two searching techniques (basd advanced
search) with full information services about tharsé for end user.

3- Administration contains updating tools about therdry database

materials.

A. DL home page

This page contains the library and administratiotries as shown in
Figure (3-6.a).

Welcome To The Iraqi Digital Library
Welcome to the Iragi digital ibrary This site prowides free, on-line access to thousands of scientific booles, journals _ete
the libraries of Tragi Universities.

L iboutOwlbes Hb |
Figure (3-6 .a) IDL Home Page
B. Basic search Page
This page as shown below in Figure (3-6.b) is digpdl by selecting

the Basic Searchlink in IDL site. Basic search page contain search term

bar, search type list, clear search box for reremésv term search, basic

search help for guiding the end user.
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DATABASE: Irag Digital Library Online Catalog

Basic Search Advanced Search

Basic Search Help

Search for title, author,and publisher date. )
Please enter your term and type befor clicking Search,

Search the type |Choose a Search Type | For the term |

I1Urec0rdperpage j Submit Search | ClearSearch |

Iragi Digital Lit

Figure (3-6 IDL Basic Search
C. Advanced search Page
This page as shown in Figure (3-6.c) is displayeddiecting the
Advanced Searchlinkin IDL site.

DATABASE: Traci Digital Library Online Catalog

Advanced Search Basic Search
Advanced Search Help

s Combine search words with boolean operators.
o Search for title, author,and publisher date.
s Pleasze enter your terms and type befor clicking Search.

Search forl As |Choose a Search Type j

®AND COR  CNOT

Search for| As IChDDse a Search Type j

|1Drecords perpagej Submit Search | Clear Search |

Trag Dimtal Lib
il

| bouOulinay| AbouThelbraim Eeb |
Figure (3-6 .c) IDL yaahced Search
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Advanced search page contain two searches barsBadlean terms for
limiting the search, two search type lists, cleaarsh box for re-enter new
terms search, advanced search help for guidingetideuser, and link to the

home library page.

3.5 Database Backup

It should be mentioned about database backup qué&tiy{P file as:

<?php
include 'config.php’;
include 'opendb.php’;

$tableName = 'Booktable’;
$backupFile = 'backup/Booktable.sql’;

$query ="SELECT * INTO OUTFILE '$backupFileEROM $tableName";
$result = mysql_query($query);

include 'closedb.php’;
7>
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The Established Digital Library System

3.1 Introduction

As mentioned in chapter one, the aim of this pitojsdo develop a
digital library system. This system is used to edll the bibliographic
information from different systems of Iragi univiéies libraries manually
and insert them into a unified database, and partbe web-search on the
collected data.

The proposed system consists basically of two Pae@rch engine and
database. The search engine consists of a simpléLHTient and a server—
side PHP script. The HTML client is an HTML form igh prompts the user
for search keywords and the type of the search.PHiR script carries out the
search process by connecting to the MySQL databaseer. The database
contents are collected from the present systenes databases) of Iraqi
universities libraries.

The system was implemented using the facilitieApache server, PHP &
HTML languages with MySQL database.
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Chapter Two

Web-based implementation of digital
library

2.1 Introduction

The World Wide Web (WWW) become a new way for connecting
computers for circulating data and for contacting people. There is a growing
trend towards opening of existing databases to access data from the web.
Nowadays building Web- enabled information systems that exchange data
using Web is regarded as an important application of information technology.
The on-line access via Internet to various information sites enlarges the
database information usability at the same time providing a dynamic content
to the WWW itself. Querying different databases by applying standard Web
interfaces favors significantly the human computer interface (HCI) [Jul94].

The Web creates new challenges for information retrieval. The amount of
information on the Web is growing rapidly, as well as the number of new
users inexperienced in the art of Web search. People are likely to surf the Web
using its link graph, often starting with high quality human maintained indices
such as Yahoo! or with search engines [SL98].

It is the Internet that bridges time, distance, and culture. It is where you
can learn about almost any subject and communicate with almost anyone
amost instantly [Fri96].
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ABSTRACT

The work presented here describes a web-basealdigiary system
for Iragi universities. This system is capable okeiting the search
function of digital libraries. Library informatiors present in centralized
database which is collected from different librasystems of Iraqi

universities and it provides their access througbsite.

The system utilizes MySQL database to store thiedeld data from
library systems in Iragi universities. Web techmgglas used for accessing
library data by using HTML & PHP. Apache serveralso used. The
system here has used these resources to buildesiamul perhaps user
friendly web based search system. Both, basic alvdreed search are
made available in the proposed system.

As a result of the presented system here the diffeuniversities
members can search all materials, holdings, aratmdtion resides in all

libraries and gains their full bibliographic infoatnon.



List of Abbreviations

ASP Active Server Pages

BLOB Binary Large Objects

DB Database

DL Digital Library

DBMS Database M anagement System
DDC Dewey Decimal Classification
ETD Electronic Thesisand Dissertation
GPL General Public License

HCI Human Computer | nterface
HTML Hypertext Markup Language
HSM Hierarchical Storage Mechanisms
1S Internet | nformation Services
IDL Iraqgi Digital Library

JSP Java Server Pages

LAN L ocal Area Network

MFN Master File Number

OPAC Online Public Access Catalog
OODBS | Object-Oriented DataBase Systems
PHP Per sonal Home Page

RAM Random Access Memory

SQL Structure Query Language

URL Uniform Resour ce L ocator

WWW

World Wide Web




List of Figures

Figure Page
Figure (2-1): A typical configuration of a dynanaantent web site...... 10
Figure (3-1): The main structure of the proposeddesy ................... 23
Figure (3-2): CDS/ISIS for WIindows ..........oiiiiiiiiiii e, 32
Figure (3-3): XML file contain the CDS/ISIS data ..................... 24
Figure (3-4): Web browser page .......covovvieiiiiiiiiiiiiiin e e 27

Figure (3-5 a) Administration side security........ .o veeveevenenn.. 31
Figure (3-5 b) Administration side update..............cecomeen......32

Figure (3-6 @) IDLHOME Page ......ccovviiviiiiiicci e e, 33
Figure (3-6 b) IDL BasiCc Search ...........cccovi i i 34
Figure (3-6 c) IDL Advanced Search .............ccoovveiiiiieiieenne, 34.
Figure (4-1): Main Page .......cooiiiiiiiii e e e 38
Figure (4-2): BasiC Search ........cccoiiiiiiii i e, 39
Figure (4-3): Advanced Search .............coooi i 41
Figure (4-4 a): Result of the ‘Heat’ searamtdor the ‘title’

SEAICN LYPE vttt e e e 42
Figure (4-4 b): Result of the ‘Bosian, G.” sgaterm for the

‘Author’ search type...........coooviiiiiiiiii e 43
Figure (4-4 c): Result of the ‘1966’ searchrtdor the

‘Publisher Date’ seatgpe ............cccoevviiiiininnnn, 44
Figure (4-4 d): Result of the ‘721.603’ seatetm for the

‘Call Number’ searclpéy............cocovviiiiiiiinnnn.n. 45
Figure (4-5): Result of the ‘plant’ title, afi®losian’ Author ............... 46



List of tables

Table Page
Table (3-1): "Book"table ... 25
Table (3-2): "Author"table ..., 25
Table (3-3): "Book_Author" mapping table ........................... 25



List of Algorithms

Algorithm

Page
Algorithm (3-1): Converting bibliographic data fro@DS/ISIS
system to MySQL dasba....................... 24
Algorithm (3-2): Basic Search technique.............coceuun.. ... 28
Algorithm (3-3): Advanced Search technique .................... 30
Algorithm (3-4): Administration technique ......ceeecvviiennenn..32



Contents

Page No.

Dedication

Acknowledgment

Abstract

List of Abbreviations

List of Figures

List of Tables

List of Algorithms

1.1 Introduction 1
1.2 Digital Library Advantages 2
1.3 Literature Survey 4
1.4 Aim of the Thesis 5
1.5 Thesis Layout 5

2.1 Introduction 8

2.2 Website 9
2.2.1 Static website 9
2.2.2 Dynamic website 9

2.3 Capabilities of Digital Library Systems 10
2.4 Digital Library Architecture 11
2.4.1 Operational Architecture 13
2.4.2 Technical Architecture 14
2.4.3 Systems Architecture 15
2.5 Digital libraries in a distributed environment 16

Chapter Three: The Established Digital Library 8yt

3.1 Introduction 20




3.2 System features
3.3 System Structure
3.3.1 Collection of Information from different ldry systems
3.3.2 Database structure
3.3.3 Search Module
A- Web Server
B- Web Browser
3.4 System Implementation
341 System Server-Side
342 System Client-Side
35 Database Backup
Chapter Four: Digital Library Results
4.1 Local Computer
4.2 Using the Network
4.3 Library
4.4 Case Study
Chapter Five: Conclusions and Recommendationsifturé Work
51 Conclusion
5.2 Suggestions for Future Work
References

21
21
22
25
26
26
26

27
28
32
35

37
38
39
41

48
48
49



Chapter One

Introduction 7o

Digital Library



Chapter One

Introduction to Digital Library

1.1 Introduction

In the traditional sense of the word, hiies have always been a
community’s ‘portal’ to information, knowledge ateisure, a library is a
collection of books and periodicals. It can referan individual’s private
collection, but more often it is a large collectitimat is funded and
maintained by a city or institution. This collewtiis often used by people
who choose not to, or cannot afford to, purchasexansive collection
themselves , However ,with the collection or invemtof media other than
books for strong information , many libraries amwalso repositories and
access points for maps ,prints or other artworkcrafilm , audio tapes,
CDs ,video tapes and DVDs, and provide public fxed to access CD-
ROM databases and the Internet [Lib06].

Digital libraries support and expand the tradiéiblibrary services
that have been used through centuries. For thigrles start to use the
Internet to exchange information and materials, reltbe exchange can
happen in seconds. Within a group of libraries ipossible to establish a
simple system based to communicate between themabyng a common
union catalogue between the partner libraries. Byyang this system on
the web, users can have access to all library mé&end information in

seconds and gain full information from anywhere.
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2.2 Website

A website is collection of documents written retHTML language.
When a user looks at a website with a browserbtbe/ser is able to follow
the instructions presented to it in HTML to makevabsite look a certain
way, the website content in HTML is static. That ilsthe user were to
reload a static website, they would see the exanescontent every time. Its
content was written directly by an author, and wtirenuser goes to the site,
that code is downloaded into a browser and intéedrén contrast to a static
website, a dynamic website is one whose contamigisnerated every time a
user visits or reloads the site, so that the welzsihtent is divided into static

and dynamic as follow [PhpQ7].

2.2.1 Static website

Static website usually has the filename msiten . ht m or . ht ni
[int04], Static content that does not change attime. It is mainly stored in
files on servers or in databases and is presewtdtet user without any
processing (e.g. a home page defined in HTML) [E23g0

2.2.2 Dynamic website

Today, much of the web is dynamically geretgtdynamic content that
generated at run-time based on the interaction #ith user (e.g. an e-
commerce application that presents a welcome tedt lsts the current
items in a user' shopping cart) [Eng02], and uguaflect the language or
technology used at the server, such as PHP, JaxaaSeages, or many

others, taking associated URL/filename extensi@ng. ( php or . j sp).
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These technologies do ensure that simple HTML atiterotexts are
provided to the web browser in the same way assfatic web pages.
[Sta06]

Dynamic web content is normally generatedaligombination of 2 or 3
different parts: &Veb server, adynamic content generator and very often
a database. Figure (2-1) shows this configuration and thetgrols used to
perform the interaction of these parts [ThoO4]. Wedb server is a software
technology that allows connecting to another systeim the HTTP
connection and then share data [Gha05], delivéstadic content to the user
requesting this file. If the user requests a pageaining dynamic content,
the web server forwards the request to the dynaontent generator, which
generates the page. To do that, the generator esethe code written for
this specific business logic of the web site and&esause of other files or a
connected database, normally using standard SQLri€3uelrhe content
generator puts all the information generated byecand the static content
associated with the web page and puts these paether. Then it forwards
the whole page to the Web server who deliverstivéouser.

. o i
HTTE i apg profocol e b= e
= A B r = S = : e
. [+ fe,
‘H;_,QJ o

Wab sarvar Dynarmic Content Generator Dalsbase server

Figure (2-1): A typical configuration of grthmic content web site

2.3 Capabilities of Digital Library Systems

Digital library systems compose a family aftomated systems that
together provide a comprehensive capability to rgarthe digital content of
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an enterprise. It is useful to divide the capabsitof digital library systems

into the following areas [Raj99]:

Capture or creation of content

indexing and cataloging (metadata)

Storage

Search and query

Asset and property rights protection

Retrieval and distribution
Content exists in multiple sizes, formats, and medeach with
accompanying technical challenges. Content may bectsred or
unstructured. It may have exact, precise meaning; ito may be
fundamentally ambiguous. Content may directly odirectly support a

business process or function.

A digital library architecture shows how ehpities are realized and
related, and does this at several levels. Digitakhty architectures show
how business processes or functions are enhandsy, show how
technology components fit together and how, in ijeteomponents

interoperate with each other.

Such functions and relationships, when reduo a particular software

and hardware implementation, lead to operatiorgitalilibrary systems.

2.4 Diqital Library Architecture[Try99]

In the following paragraphs an architectuaglproach to the digital
library will be developed, which is based on takitttge fundamental

capabilities, introduced in section 2.3, as thedamental requirements the
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architecture must satisfy. Architecture for digitddraries can be noticed
from two points:

- A digital library approach to information managernesepends
fundamentally upon a distinction between data amtlidata. Metadata

provide external classifying and organizing relasidor data that may be

unstructured, complex, or very large.

- Middleware services such as search, asset pratedind retrieval
processes depend on metadata. Since metadatatcetiata, which may
be stored in separate hierarchical storage sulmsgsténtegrity of
reference must be maintained between metadatasdad d

Figure 2.2 llustrates these fundamental distimgiobetween data

management and metadata management, and betweestiong and
utilization of content.

Admin Publishing| | Training [[Simulation | E xhibit Research Archive |JAnalysis

Examples (Core Business or Institutiorlal Funci
|
—.ii

: Study Holocaust
Manage multi- _ o
i Reé’{?)’;‘le_f? survivors’ first- Identify issues by
and “what-1 pefant acenint trend analysis
and data mining.
— Provide an online

Provide just-in-time museum

publishing of tech, Provide Leamning

Teports un demand

Colerent, Cogent Information
Wherever and Whenever

™ Lo s Necded

Metadata | B |

Digitize back issues
of newspaper

.w

Digital Library

Figure (2-2): digital library architecture--buildjrblocks of information to

enhance existing functions and enable new operdt@apabilities
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2.4.1 Operational Architecture

Operational architecture is an information nagement system
represented in terms of the business processesippods, and how
information related to conduct of the business @sses passes through the

system's components.

Figure 2.3 is an example of digital library architee. The operational
(business) processes, most obvious in the exagbend on the timely and
well-organized capture of training information &shiappens, and both
contemporaneous and retrospective search andvedtdgeinformation from
a training event. Although the information is gexted in several different
enterprise domains (eight in the example), effectiutilization of
information often depends on cross-domain searched retrievals.
Therefore, digital library services must providéimmation interoperability

in middleware.

Manage structured, semi-structured and unstructured information
on high performance multimedia networks

Systems, Services, and Data Management Layers

i : Coherent, Cogent Informaion
1 7 Wherever and Whenever

- #tis Needed N o

1

Metadata U= 1 Digital Library

Figure (2-3): Ogtonal architecture
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2.4.2 Technical Architecture

A technical architecture breaks down opereti (business) processes
into functional components and capabilities (Figard). Hardware and

software implementations are still not resolved.

The utilization of digital library materiatdepends on the existence of
metadata to give an efficient and accurate viewooitent. Metadata must be
created as content is added to the digital librefgtadata and data must be
bound together logically, and there must be a roboderlying technology
to manage the logical connection through time, seqatforms, and over

geographical separations, all on a networked,ibiged system.

Admin Publishing || Training [ [Simulation|| Exhibit Research Archive | Analysis

DES-enabled I.ecacy Applications and New Capabilities

Search, Retrieval, and Capture, Catalog, Index; and
Collection Management Store Functions will create
functions will utilize metadata metadata

Wﬂtd Production and Utilization Manaoers, Applets, & y ’s

Common Catalog and Repository Access API

S
] <
] disk ||___
<::_|::> optical |—
x a8 Links
Bl s fape
Catalogs and Indexes Detshsronce Hierarchical Storage System

Figure (2-Fechnical architecture
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2.4.3 Systems Ar chitecture

Systems architecture shows the technologblers and their inter-
relationships. In Figure 2.5, the digital librasya centralized subsystem that

interacts with a variety of data producers and ooress within a complex

distributed system.

Enterprise
Business 1
Training
-ﬂr‘_"
_ = P mm
Y e e sl s
ec INTEL Rpt Arneritech Libi System 3 Distributed
| l :l, ' z Libraries
: | P LOTUS P
ot C - NOTES 3
L
A 1
| DDBC Link c
ooc | A
g Web Cataloging [ I
- s Application |
Z 3 S —
X %@ S oo
Application - datistics
Digital Library
NFE 14 Madel
Eul GAWS _-—C— R Data Processing
- ——— Cdptur_a o EEERTE ﬁ Application |
Application ‘Icﬂ; | E-Mail - |
— v System I—
(T —— | E
Encoder Muiti-Collection
pp— e | IR Systems Diagram
VT ﬁ_ Switch Coplure
E:T\."

Figure (2-5)Systems architecture

2.5 Digital librariesin a distributed environment
[L af00]

Cost cutting and personnel restructuring farcing organizations to
make difficult decisions on where to spend moneaye Of the areas hit hard

by budget cuts is education and training. Acadenmgustrial, and
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governmental institutions are all seeking meangverage technology to
improve the timeliness, efficiency, and standatthra of their required
training. One way to extend budgets while contiguio deliver training is
by constructing distributed digital libraries. Astlibuted digital library
consists of material on separate machines connedte@ network. The
challenge of managing this information is decidihngw to store the
information and how users will connect, search, estdeve the material.
One method, the monolithic library, forces all uggeractions through a
single, controlling node of the library network. @&her is called the
distributed library, which hides the actual seramthitecture by allowing the
user to interact with whichever library node isnesato him.

The distributed solution has some appargnblpms. Namely, the
information is not centrally located; therefore,can be more difficult to
manage. This is true in terms of hardware, netwgrkiand information
retrieval.

The distributed model has several advastagewever. For example,
the distributed model provides a location and sgaceschools to develop
and distribute material. Approved material is pthae a specific directory
structure where a master index would know to look if. A distributed
model also has the advantage of eliminating a sipglint of failure. A
mirror plan can be implemented where is one sasvdown, another server
with a copy of the information can still providecass to users. With
information stored locally, the authors retain ovehgp of the documents
and multimedia stored on their server. The distadunodel also can reduce
access time for certain users, especially if higlijized information is
mirrored to different geographical locations. Thstributed model would

provide space for development and distribution sedgpproved material
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would be placed in a specific directory structurkeve the master index
would search, catalog, and retrieve it.

Digital libraries provide online access towast number of distributed
text and multimedia information sources in an inaed manner. Providing
global access to digitized information which isxilde, comprehensive, and
has easy-to-use functionalities at a reasonablehessbecome possible with
the technical developments in several areas of @Qtengcience such as

databases, communications, multimedia and dis&urtformation systems.

Digital libraries encompass the technology of stprand accessing data,
processing, retrieval, compilation and display afag data mining of large
information repositories such as video, audio lies management and
effective use of multimedia databases, intelligezitieval, user interfaces
and networking. Digital library data includes textgures, photographs,
sound, video, films, slides etc. Digital librarypdipations basically store
information in electronic format and manipulategkarcollections of these
materials effectively. Their services provide caliads for storing,

searching, transmitting, viewing, and manipulaticgmplex information.

They provide a consistent and transparent viewndetying heterogeneous

repositories.

In a wide area environment, the anomalieslufies, load on the
network, message traffic) affect the communicatdrdata. The multiple
media of digital library data introduce further qalexity since each media
has its own communication requirements. The cumetiork technology
does not provide the bandwidth required to tranggigebytes of digital
library objects. The cost of access in the cont#xtommunication and

networking is the response time required to accagisal library data. A
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digital library user might have to wait for sevenahutes to receive the data

due to bandwidth limitations.
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