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Abstract: A good methodology for web query processing is needed to improve web query processing. In order
to improve web processing in web based application, new and robust methods should be identified. In this
research, web query processing for heterogeneous database access 1ssue will determine and provide a

proposed method to overcome this 1ssue. The 1ssue 15 time performance for searching and retrieving process
in heterogeneous database access. In order to overcome this problem, intelligent algorithm was designed. This
mtelligent algorithm was integrated with XML language. XML 1s powerful tool for data exchange. Experiments
have been done by comparing XML and integration between XML and proposed mtelligent algorithm. The
result ndicates the integration between XML and proposed mtelligent algorithm 1s better compared to XML

in term of time performance.
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INTRODUCTION

Web applications provided more information to web
users. The main purpose of web applications 1s to provide
useful mformation to web users. Uselul nformation means
this information can be used for analysis to make a
decision etc. by web users. In order to produce the useful
mformation to web users, good methodology 1s needed
for web query processing. The web query processing is
important element must be considered during web
application development. Two major processes in web
query processing are searching and retrieving process.
The searching process occurs when web user request a
query for example data mining. Generally, system will
search data from databases. In tlus process, system will
search any related data. Meanwhile, in retrieving process,
system will retrieve any related data based on query
entered by web user. Finally, the result or information
after searching and retrieving process will display to web
user. These processes also occur i heterogeneous
databases. Heterogeneous database 1s a hot issue in
database domain for researchers to find out a solution for
query and integrating data from heterogeneous data
sources. In the heterogeneous databases, data sources
from different location will mtegrate using suitable method
or technique. The suitable method for querying and
integrating data from heterogeneous data sources is
umportant to umprove web query processing. XML
15 popular method was used m heterogeneous data
sources. In this method, XMI., schema mapped directly to
data sources. In this method, web query processing
become faster for searching and retrieving process. Web

application also displayed information to web users in a
few seconds. In this case, web users are no needed to
wait a long time a result from web application. However,
a web query processing depends on query and mumber of
data sources. For example, a query is data mming and
number of data sources is 8. XML will carry a query and
mapping to all data sources for searching and retrieving
process. After that XML will carry a result. JQuery will
load XML file and display information to web user. Based
on example above, XML mapped to all data sources but
not all the data sources contain data about data mining. In
thus case, intelligent algorithm 1s needed to help XML map
to certain data sources that contain data about data
mining. Motivation m this research 13 to develop
algorithm and integrated this algorithm with XML for
querying and integrating data from heterogeneous data
sources.

HETEROGENEOUS DATABASE

Heterogeneous database means data sources are
allocate at different places (Sujansky, 2001). These data
sources are integrated using suitable method The
integration of data sources 13 important for web query
processing. All data sources from different location must
be identified for integration purpose. The data sources
location must be included in main server. Generally, web
query processing occurs at all data sources for data
searching and retrieving. Good method or techmque must
be implemented in web query processing in order to
improve web query processing especially in term of time
processing. Many researchers are still looking and
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develop more robust method for querying and integrating
data from heterogeneous data sources (Butenuth ef al,
2007). This happen caused of wnprecedented increase in
the availability of mformation due to the success of the
World Wide Web has generated an urgent need for new
and robust methods that simphfy the querying and
mtegration of data. Unified global mtegration schema is
one of the methods for querying data sources. This
method provided a relational schema in order to facilitate
efficient global processing. However, their global schemas
become hard to manage as the number and types of data
sources increase (Colling et al., 2002). Wrapper and
mediators 1s another approaches for querying data
sources. This approach mvolves a system based on
mediators and wrapper. Wrapper and mediators system
are soplusticated applications that abstract the data
source from the users. In addition, they translate queries
mto the terms of the data sources and integrate the
results. The wrapper-mediator approach is remarkably
scalable and allows of an increasing number of data
sources. The most popular method for querying data
sources is XML. In this research, XMI, will use to map
only certain data sources. In addition to help XMI. to map
only certain data sources, intelligent algorithm will design.

XML

XML stand for Extensible Markup Language. The
XKML becoming standard for data
representation as a mark-up language and for data
exchange over the mternet (Ozgur and Gundem, 2006).
XML has been widely accepted as data format for
modeling and exchanging data for mtemnet application
(El-Sayed et al., 2005). Beside that XML used for storing
such product catalogs, book
inventory, etc. XML allows users to ask very powerful
queries on the web (Atay et al, 2007). A World wide
Consortium (W3C) working draft of an XML query
language has been proposed as a standard for querying
XKML,

1s mternet

semi-structured data

Relational database into XML
Step 1: Create a schema tag with the correct XML
namespace information (Bray et al., 1999) (Fig. 1).

Step 2: Create complex type for each relation to hold the
individual records for that relation. Therefore, for each
relation R with attributes Al,... An, create a complex type
R-AType and include Al,...,An as elements with correct
sinple types. In additior, 1f Al,...,An1s allowed to be null
(Fig. 2).
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<?xml version ="1.0" encoding ="UTF-8"?>
<schema
targetNamespace =" Book|InventoryDB”

xmins:dbns =

elementFormD efault =" unqualified”

attributeFormDefault ="unqualified”>
</scheme>

Fig. 1: XML namespace

E
CL
Char

cz
Integer

C3
Warchar

<complexType name ="R-AType’=
<sequences
=element name =" C1” type =" character” /=
<element name =" C1” type = integer” /=
=<element name ="C1” type ="varchar” /=
<secuences
<fcomplexType>

Fig. 2: Complex type for each relation

R

<complexType name ="R-BType =
<sequences
<element name = R” type="dbns R-RType"”
minQOceurs ="0" maxOccurs ="1% />
<fsequence=

<fromplexType>

Fig. 3: Complex type R-BType

E1

R2

<element name ="DB" =
=complexType=
<sequences
<element name ="R1-Rel” type="dbns:R1-BType” /=
<element name ="R2-Rel” type ="dbns: R2-BType” /=
=fsequences
<fcomplexType>

<felement>

Fig. 4: Database element

Step 3: Create a complex type R-BType and mnclude an
element R of type R-Type. Set the mimnOccurs
attribute to 0 and max. Occurs attribute to 1 for each
element (Fig. 3).

Step 4: Create database element. Assign DB with relation
R1,...Rn, add a DB element to shema and insert an
anonymous complex type. Then, include RI1-BType,
Rn-BType as elements of corresponding complex types
Ri,... . BType (Fig. 4).
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<key name ="R-Key™>
<selector xpath:"dbns: R-Rel/dbns: R” />
<field xpath:"@A1™ />
<field xpath:"@A2" />

<lkey>

Fig. 5. Assign a primary key

<keyref name="R2-FK” refer="R1 -key™>
=selector xpath:”dbns:R2-Rel/dbnzR2” /=
<field xpath:”@FK” />
<fkey>

Fig. 6: Assign a foreign key

Step 5: Assign a primary key. If a primary key exists with
attributes Al,. Aj, inmsert tag R-key to the database
element. Add a selector tag with the xpath value set to
dbns: Rel/dbns: R to the key tag. In addition, insert field
tags for the attributes Al,...,Aj (Fig. 5).

Step 6: Assign a foreign key. For each relation R with
foreign keys FK,... ,FKn, insert a keyref tag R-FKi for each
foreign key. Insert a selector tag with the xpath value set
to R-Rel/R and field tag (s) with xpath value set to @FK
(Fig. 6).

PROPOSED INTELLIGENT ALGORITHM

Thus algorithm 1s needed to ensure XML map to only
certain data sources (Fig. 7).

Based on algorithm m Fig. 7 mformation (K) was
entered by web user will assign as an initial query. First,
this 1mitial will match with any keywords from Data
Scheme (DS). All information about data sources
destination, database scheme and relationship among
tables are stored in data scheme file. Second, if k 1s not 1n
data scheme file, searching and retrieving process will
occur at all data sources. After data 1s found, all
information about data sources destination, database
scheme and relationship among tables will store in data

scheme file. Third, if k 1s available mn data scheme file,
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Begin
K = query, Mimtial query (1.e., Data Mmning)
Searching from data scheme file
Assign data scheme file equal to DS
While (D= NULL}
{
SDD =Dg; /f Assign value for structure data sources
(contains data sources location)
IF (K =SDD)
{
K S { (DSN), TN, TR,), (DEN,, TH,, TR,), (DEN, , TN, , TR) }
/K pont to data source location, table nameand their relations.
/1 3L docurnent will pomnt directl to data source lecation.

b
ELSE
#f searchall data sources

SDD ={ (D3N, TN,, TR,), (DSN,, TN, TR, ), (DS, , TN, TR, )}
/f stere 3DD mnto data scheme file

}
End

Fig. 7: Proposed algorithm

Table 1: Structure mapping

Queries/ Data Database scheme
Kevywords source and their relationship Structure mapping
Q1 D81 T1 (X, X;, X3, Xy) D81-T1-T2-T3
T2 (Y, Xi, Yo Y, Yo
T3 (Z1,X1,25)
Q2 Ds2 T8 (X, X2, Xa) D82-T8-T9
T9(Y,, X, Yo, ¥2)
D83 T12(X;, X, X3) D83-T12-T13
T13 (Y1, Xy, Ya, Y3, Vo)
Q3 Ds T4 (X, X5, X5, X0 D5-T4-TS
T5(Y1, X1, Yo, Ya)
D7 T14 (X, X) D7-T14-T15
T15 (Y, X, Yo, Vo)
D8 T19(X;, X, X3) D8-T19-T20
T20 (Y, Xy, Yz, Y3, Yo)
Qs D81 T1 (X, X, X5, X0 D81-T1-T2-T3
T2(Y, X1, Yo, Y, Yo)
T3 (21X, 20)
D83 T12(X,.X,, X3) D83-T12-T13
T13 (Y1, Xy, Ya, Y3, Vo)
On DSn T (X X s, 300) Dsn-Tn

searching and retrieving process will directly point to
certain data sources. Finally, the result will display to web
user through web user interface. Table 1 shows how to
generate data scheme structure. This important to ensure
searching and retrieving process occur to only certain
data sources. Table 1 also relationship between data
source and database scheme will identified. The relation
among tables in database scheme 1s based on primary key.
For mstance mn DS, relationship between T1 and T2 1s
based on X1 and relationship between T2 and T3 based
on Y1. Finally, structure mapping was created, DS ~ T1 -
T2 - T3. The structure mapping and query/keywords was
enter by web user will store into data scheme file.

EXPERTMENTAL RESULTS

Prototype architecture: The architecture must be
designed before implementation phase. The major
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PHP+HTML User interface
side
XML mapping and
ntelligent algorithm
Databases
side

Fig. 8: Architecture

components were identified to design the architecture.
Based on Fig. 8, three major components in this
architecture are user interface, XMI. mapping and
mtelligent algorithm side and databases server. The user
mnterface allows web users enter a query (1.e., data mining).
System will search and retrieve any related data based on
the query. This interface will display the result to web
user. The query from web user will convert to XML
document. Two methods to read XML document are
Simple APT for XML parsing (SAX) and Document Object
Method (DOM). In this DOM was applied to read XMI,
document because DOM iz versatile compared to SAX
(Williams et al, 2005). The XML document will
communicate with data schema to check data (query).
This communication will control by intelligent algorithm.
This mtelligent will find accurate data from data scheme.
After that XML will map to database server. The database
server connected to data sources. Connection between
database server and data sources i1s need so that
searching and retrieving process can occur smoothly. The
data sources contain lot of data. Normally, data sources
allocated at different places. These three components are
related with each other in order to improve web query
processing,.

Implementation and results: In this implementation, 6
data sources are connected to a database server. The
purpose of this connection is to ensure searching and
retrieving process occurs at all these data sources.
Table 2 shows the software and hardware specifications
for each data sources.
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Table 2: Software and hardware specification for data sources
Data sources Specifications
Data source 1, Data source 2, Operating systemn:
Data source 3, Data dource 4, Linux
Data source 5, Data source 6 Processor:
Tntel (R) Core (TM) i3 CPU
2.93 GHz
RAM:
2.00 GB
System type:
32-bit operating sy stem

Databasc integration system

(@ Integration data sources  Query:
| Data mining

Parse query|

Design by: Fakulty of Informatics
Universiti Sultan Zainal Abidin
Kampus Gong Badak
Terenggenu, Malaysia

Fig. 9: User interface

=Search>
<book>
=title=Query Information=</tifle=
<t equest=B ook Name/request>
<book=

=/Search=

Fig. 10: Search.xml

The prototype architecture was mplemented as a
web application using PHP, IJQuery and HTML. PHP and
HTML used to create user interface and TQuery used to
load XML document. This development environment was
chosen because it would make the system portable and
easily accessible through the World Wide Web. This web
application can access anywhere and anywhere as long as
internet comnection exists. User interface (Fig. 9) 1s
created using PHP to gather information from web user.
After that the information from web user will convert to
XML document. The XML document will communicate
with data scheme. This purpose of this communication is
to check availability of query in data dictionary. The data
dictionary 18 allocated at data scheme. Next process is
searching and retrieving process. XML will directly map
to data sources. A result from the retrieving process will
convert to XML document. In this implementation, DOM
1s used to read XML document. The result will display to
web user through web user interface.

Web user is needed to key in a query (i.e., data
mining). Then, click on parse query button. XML
document will create. Figure 10 shows XML document for
a query Data Mining,.

In Fig. 11, information (Data Mining) enter by web
user was carried for searching and retrieving process.
This XML was created as a Query.xml.
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<Query=
<eniry>
=query>Data Mining=/query=
<fentry>

</Query>

Fig. 11: Query.xml

<result>
{
for §bnin doe Search.xnd™)/book,
$qyin doeEQuery.xml”)entry
where $bn/re quest = $qy/bn - query

{Sbnstitle} {Sbn/author }
¥
¥
</result>
Fig. 12: Query
<result>
<entry >
<title>Introdudion to Data Mining</title>
<author=J Micheal, Johnson<author>
</entry>
<entry >
<title>Theoretical of Data Minmng</title>
<guthor>Han Karber</author>
</entry>
<entry >
<title>Data Mining Cencepts<title>
<author>3{1 Yuang, Azar Mahmud </author>
</entry>
<entry >
<title>Data Mining <#title>
<author>John Barckley</author>
</entry>
<entry >
<title>Implementation of Data Mining</title>
<author>Hoffey Mec., Jeffry Hudson</mthor>
</entry>
</result>

Fig. 13: Resultxml

In Fig. 12, sear ching and retrieving process occurs.
This query 1s important to search and retrieve any
relevant from certain data In this part,
communication between XML mapping and data scheme
15 needed. This commumnication 1s to identified and point
directly to certain data sources that contain data mimng
information.

Result.xml document will create after searching and
retrieving process have been done. After result is found
all information about data mining will convert into XMI,
document (Result. xml). IQuery will use to load this XML
document and the result will display to web user through
web user mterface. The web user interface was created
using PHP and HTML (Fig. 13).

source.
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Table 3: Comparison results between XML, mapping and proposed
algorithm (1st iteration)
XML mapping+
XML mapping Proposed algorithm

No. of Time No. of Time
Query relevant data performance relevant data  performance
Data mining 45 10 sec 45 10 sec
Data warehouse 56 15 sec 56 15 sec
Information 33 8 sec 33 8 sec
systemn
The intelligent 27 6 sec 27 6 sec
information
Data dictionary 127 14 sec 127 14 sec
Management 49 10 sec 49 10 sec
systermn
Management 139 15 sec 139 15 sec
information sy stem
Transport system 24 3 sec 24 3 sec
Core activities 67 15 sec 67 15 sec
sport
Dream 101 9 sec 101 9 sec

Table 4: Comparison results between XML mapping and proposed
algorithm (2nd iteration)

KM mapping+
XML mapping Proposed algorithm

No. of Time No. of Time
Query relevant data performance relevant data  performance
Data mining 45 10 sec 45 7 sec
Data warchouse 56 15 sec 56 12 sec
Information 33 8 sec 33 G sec
systermn
The mntelligent 27 6 sec 27 4 sec
information
Data dictionary 127 14 sec 127 12 sec
Management 49 10 sec 49 9 sec
systemn
Management 139 15 sec 139 11 sec
information sy stem
Transport system 24 3 sec 24 2 sec
Core activities 67 15 sec 67 10 sec
sport
Dream 101 9 sec 101 4 sec

Table 3 shows the comparison between XML
mapping and combination between XMI, and proposed
wntelligent  algorithm. Two measurements i  this
comparison are number of relevant data and time
performance. In Table 3, queries were entered by web user
for the first time. The result shows no differentiation in
term time number of relevant data or time performance
between XML mapping and combination between XML
mapping and proposed intelligent algorithm. Table 4
shows these same queries were entered by web users for
the second time. In Table 4, the result shows no
differentiation between XML mapping and combmation
between XMI. mapping and proposed intelligent
algorithm in term of number of relevant data. But the result
shows combination between XML mapping and proposed
intelligent algorithm is better compared to XMI, mapping
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interm of time performance. Tn this experiments, 10 queries
were enter by web user was tested and the results shows
combmation between XML mappmng and proposed
intelligent algorithm able to improve web query

processing for heterogeneous database access.

Analysis of proposed intelligent algorithm: Table 3 and
4 shows the comparison between XML mapping and
combination between XML mapping and proposed
intelligent algorithm (Fig. 7). In Table 4, combination
between XML and proposed intelligent algorithm shows
time performance decrease from 10-7 sec for data mining
nformation. This time performance for web query
processing was decreased about 30%. Same thing was
happened to data warehouse information. The result
shows time performance for web query processing was
deducted from 15-12 sec. In term time performance,
implementation of proposed intelligent algorithm for web
query processing was increased about 10-30% average for
number of word between 1 and 2. Different with number of
words equal to 3, implementation of proposed intelligent
algorithm in web query processing was decreased about
15-11 sec for Management Information system in term of
time performance. In term of time performance, this
proposed intelligent algorithm was increased web query
processing about 30-40% according to sample of queries
where the number of word equal to 3. In conclusion,
based on analysis results in Table 4, implementation of
the proposed intelligent algorithm was improved web
query processing for heterogeneous database access.
This improving of web query processing in term of time
performance was proved by tested of sample of queries in
Table 4.

CONCLUSION

This research demonstrates ntegration between
proposed intelligent algorithms and XMT.. The proposed
algorithm was created and implemented by integration
with XML. The main function this algorithm 1s to store a
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keyword or information with source destination in data
scheme. This data scheme with communicate with XML
document. This integration between data scheme and
XML in needed to improve web query processing for
heterogeneous. Based on experiment the result indicate
the proposed intelligent algorithm able to improve web
query processing for heterogeneous database access in
term of time performance.
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