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abstract
We created semantic relationships among district for Bangkok. The
information would enhance any adopting application to better find
resultset for its users. The idea is to allow user to specify his area of
interest which the resultset is relative to it in term of surround districts.
With our example in real-estate web application, Qur result shows that
the system performance outperforms 3-tier web application.
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: The term of Ontology originates from philosophy. It is used as the name of a subfield of philosophy, namely,
the study of the nature of existence, the branch of metaphysics concerned with identifying, in the most general
terms, the kinds of things that actually exits, and how to describe them.

However, in more recent years, onfology has become one of the many words hijacked by computer
science and given a specific technical meaning that is rather different from the original one. Instead of
“ontology” we now speak of “an ontology.” For our purposed, we will use T. R. Gruber’s definition, later

refined by R. Studer: An ontology is an explicit and formal specification of a conceptualization.
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The Extensible Markup Language (XML) is a general-purpose specification for creating custom markup
languages. Its primary purpose is to help information systems share structured data, particularly via the Internet,
and it is used both to encode documents and to serialize data. It is a related W3C (World Wide Web
Consortium) standard, and is the basis for standard information interchange. It is classified as an extensible
language because it allows its users to define their own elements. XML is a generic framework for storing any
amount of text or any data whose structure can be represented as a tree. The only indispensable syntactical
requirement is that the document has exactly one root element (alternatively called the document element). This

means that the text must be enclosed between a root start-tag and a corresponding end-tag.

The Extensible Stylesheet Language for Transformations (XSLT) is a language that provides the mechanism
to transform and manipulate XML data while XML provides structure to information, XSLT, along with
another related standard, XPath (XML path language), provides the means to extract, restructure, and
manipulate that information. Another standard closely related to XSLT is Extensible Stylesheet Language
(XSL). It is in charged for styling or laying out XML documents into a form that makes sense to its intended

audience. XSL uses to define a set of formatting rules that are referred to when an XML document is processed.
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<?¥ml version="1.0" encoding="UTF-8%2>

<ROOT xmlns:xsi="hotp: /A vuw, v . org/ 2001/ Y LSchena~ instan

<rows>
<field neme="propID>POD0O001</field>
<field nawe="nene">Graunt ¥illage</fisld>
<field name="tvpz">House</Iield>
<field name="price'>2550000</field>
<field name="s51:2">»85</field>
<field name="hedroom”>3<ffield>
<field name="reztroon”>3</field>
<field neme="disin">DO0B</£irld>
<field names"contact">0868273437</field>
</row>

.
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<row>
<field name="dizID">D006</field>
<field name="neme”>Sounglouk</field>
</ row>
<rows
<field name="di=sID">D007</field>
<field name=*name">Bangkapi</field>
</row>
<rouw>
<field nawe="disID">D0O08</field>
<field neme="name">Kunnawoa</field>
</row>
<rouw>
<field nawe="disID">D009</Lfield>
<field name="name">Buengkum</field>
</ row>
<row> .
<figld nare="disID”>D010</field>
<field name="namz">Klongsamva</field>
</row>
</ ROOT>
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<?yml version="1.0" encodings="UTF-8"7>
<RCOT>
<rpw>
<field name="main">DO01l</field>
<field name="szibling"™>D002</field>
</row>
<row>
<field name=m=in“s>DO01i</field>
<field nams="=ihling">DO03</Tield>
</rou>
<row>
<field name="main">D001</Ffield>
<field neme="sibling”>D004</field>
</row>
<Lrovw>
<field nase="wain”>D001</field>
<field name="sikling"™>DDO0S</fisld>
</ rou>
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¢ | ~ Webbrowser | ¢ %
¢ MySQL server

¢ Application server( Apache Tomcat), Window Server. f

Driver connect to Database

¢ ( mysql-connector-java)

Java script ¢ ‘
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MANUIN

XSLT has a lot of commands such as elements, functions that are suitable for helping a user
to query the data.

The <xsk:template>Element

An XSLT processor looks in a stylesheet for an xsl:itemplate element that has a match
attribute with value of /

The following example code stylesheet, Query.xsl, shows the xsl:template element with the
match attribute of the root node of the XPath model of the source tree),

The <xsl:template> element is used to build templates. All <xsl:template> elements must
have either the match or the name attribute defined, Although not common, it is also possible to create
<xsl:template> elements that have both a match and a name. The match="/" attribute associates the
* template with the root of the XML source document. We would like to show XSL codes in Figure

311

<xsl:template match="/"> <html> <body>
<h2>Real Estate</h2>

<table border="1">

<th>ID</th>

<th>Name</th> <th>Type</th>

<th>Price</th> <th>Size</th>

<th>Bedroom</th> <th>Restroom</th>

<th>District</th> <th>Contact</th>
<tr>

<td><xsl:value-of select="ROOT/row/field[(@name='propID']"/></td>
<td><xsl:value-of select="ROOT/row/field[@name='name']"/></td>
<td><xsl:value-of select="ROOT/row/field[@name="type']"/></td>
<td><xsl:value-of select="ROOT/row/field[@name="price']"/></td>
<td><xsl:value-of select="ROOT/row/field[@name='size']"/></td>
<td><xsl:value-of select="ROOT/row/field[@name="bedroom']"/></td>
<td><xsl:value-of select="ROOT/row/ﬁeld[@narﬁe=’restroom'] "f></td>

<td><xsl;value-of select="ROOT/row/field[@name="contact']"/></td> </tr>

</table> </body> </html> </xsl:template>

Figure 3.11 Query.xs! (using <xsl:template> element)



The <xsl:value-of> element

The <xsl:value-of> element can be used to extract the value of an XML element and add it to

the output stream of the transformation.

<td> <xsl:value-of select=""field[@name="propID']"/> </td>

The <xsl:value-of> element provides the value of a part of the source tree that represents the

source XML document. The <xsl:value-of> element has a mandatory select attribute, whose value is

an XPath location path.

The xsl:value-of element is the simplest XSLT element that extracts information from the

source tree. It simply selects the value of a node-set, which might be only a single node, specified by

the location path that is the value of the select attribute of the xsl:value-of element. If there is more

than one node in the node-set, then the xsl:value-of element uses the value of the first node in

document order only, not the values of all nodes. The xsl:value-of element is particularly useful when

producing output for presentation, as in the example just below, but it can also be used when XML is

being restructured. The result of the transformation from Figure 3.11 would look like Figure 3.12.
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Figure 3.12: The result of the transformation by using (<xsl:template> element)




The <xsl:for-each> element

The xsl:for-each element can be used to select every XML element of a specified node-set.
Inside the template, the start-tags and end-tags of an unordered list are specified using literal result
elements. Between those tags you use the xsl:for-each element to create a list item for each
Characteristic element node child of the context node, which is an Object element node. We would

like to show XSL codes in Figure 3.13.

<xsl:template match="/">
<xsl:for-each select="ROOT/row">

<tr>
<td><xsl:value-of select="field[@name='propID']"/></td>
<td><xsl:value-of select="field[@name="name']"/></td>
<td><xsl:value-of select="field[@name='type']"/></td>
<td><xsl:value-of select="field[@name="price']"/></td>
<td><xsl:value-of select="field[@name='size']"/></td>
<td><xsl:value-of select="field[@name="bedroom']"/></td>
<td><xsl:value-of select="field{@name="restroom']"/></td>
<td><xsl:value-of select="field[@name='disID']"/></td>
<td><xsl:value-of select="ﬁeld[@namé=‘contact‘]"/></td>

</tr>

</xsl:for-each>

</xsl:template>

Figure 3.13: Query.xsl (using <xsl:for-each> ¢lement)
The xsl:for-each element'loops through each node in a node set in its order of occurrence and
applies the same template to each node. A node set is simply the collection of all of the same XML
tags (nodes) in an XML file.
The mandatory select attribute provides an expression that specifies which node set is to be
processed by the loop. This can simply be a string that is the name of the node. Only one node set can

be defined. The result of the transformation from Figure 3.13 would look Iike Figure 3.14.
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Figure 3.14: The result of Query.xsl (using <xsl:for-each> element)

The <xsl:sort> element

The simplest way to rearrange our XML elements is to use the <xsl:sort> element. This
element temporarily rearranges a collection of elements based on criteria we define in our stylesheet.
The xsl:sort element can be used together with the xsl:apply-templates element and the xsl:for-each
element. The follow excerpt from Query.xs! shows in Figure 3.15 and Figure 3.16 shows the result.

The value of the select attribute of the xsl:sort element specifies the value by which the noae-
set is to be sorted (if you want to sort the characteristics in descending order, you need to specify the

value of attribute of the xsl:sort element as descending.)
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<xsl:template match="/">
<xsl:for-each select="ROOT/row">
<xsl:sort select="field[@name='price']"/>
<tr>
<td><xsl:value-of select="field[@name="propID']"/></td>
<td><xsl:value-of select="field[@name='name']"/></td>
<td><xsl:value-of select="field[ @name="type']"/></td>
<td><xsl:value-of select=""field[@name='price']"/></td>
<td><xsl:value-of select="field[@name='size']"/></td>
<td><xsl:value-of select="field[@name="bedroom']"/></td>
<td><xsl:value-of select="field[@name='restroom']"/></td>
<td><xsl:value-of select="field[@name='disID']"/></td>
<td><xsl:value-of select="ficld[@name='contact']"/></td>
</tr>
</xsl:for-each>

</xsl:template>

Figure 3.15: Query.xsl (using <xsl:sort> Element)

Real Estate
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Figure 3.16: The result of Query.xsl (using <xsl:sort> Element)
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The <xsl:if> element
The xsl:if element tests whether a Boolean condition is true or false. If it is true, then the
content of the xsl:if element is instantiated. If it is false, then nothing specified inside the xsl:if

element is added to the result tree.

This excerpt stylesheet uses the xsl:if element to add to the result tree only when the value of

the price attribute exceeds the specified price greater than 3,000,000 Baht. We would like to show

XSL codes in Figure 3.17.

<xsl:template match="/">
<xsl:for-each select="ROOT/row">
<xsl:if test="ﬁeldt@name='price‘] &gt; 3000000">
<tr>
<td><xsl:value-of select="field[@name="propID']"/></td>
<td><xsl:value-of select=""field{@name="name']"/></td>
<td><xsl:value-of select="field[@name="type']"/></td>
<td><xsl:value-of select=""field[@name='price']"/></td>
<td><xsl:value-of select="field[@name="size']"/></td>
<td><xsl:value-of select="field[ @name='bedroom']"/></td>
<td><xsl:value-of select="field[@name="restroom']"/></td>
<td><xsl:value-of select="field[@name='disID']"/></td>
<td><xsl:value-of select="ﬁ‘e]d[@name=’contact’]"/></td>
<ftr>
</xsl:if>"
</xsl:for-each>

<xsl:template match="/">

Figure 3.17: Query.xsl (using <xsl:if> element)



The xsl:if element is a child element of the xsl:template element. Therefore, if the test
attribute of the xsl:if element returns the Boolean value false, then nothing is output from the template
for that Size element. The value of the required test attribute contains the expression to be evaluated.'

The result of the transformation from Figure 3.17 would look like Figure 3.18.
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Figure 3.18: The result of Query.xsl (using <xsl:if> element)
The <xsl:choose> element
The <xsl:choose> element is used to determine one course of action based on a series of tests.
Each test is done inside an <xsl:when> element. If a test succeeds, the body of the <xsl:when>
element is executed. If no tests fail then a <xsl:otherwise> element can be used to specify a default

action. We would like to show XSL codes in Figure 3.19.

" Note: Legal filter operators are: = (equal),! = (not equal), &lt; (less than), &gt; (greater than), &It; = (less than or

equal), &gt; = (greater than or equal), and, or.




<xsl:template match="/">
<xsl:for-each select="ROOT/row">
<xsl:choose>
<xsl:template match="/">
<xsl:for-each select="ROOT/row">
<xsl:choose>
<xsl:when test="field[@name="price'} &gt; 3000000">
<td bgcolor="#ff00ff"><xsl:value-of select="field[@name="prop!D']"/></td>
<td bgcolor="#ff00ff"><xsl:value-of select="field[@name="name']"/></td>
<td bgoolor="#ff00ff"><xsl:value-of select="field[@name="type'"/></td>
<td bgcolor="#ff00ff"><xsl:value-of select="field[@name="price']"/></td>
<td bgcolor="#{T00ff"><xsl:value-of select="field[@name='size']"/></td>
<td bgcolor="#ff00ff"><xsl:value-of select="field[@name="bedroom]"/></td>
<td bgcolor="#{f00ff"><xsl:value-of select="field[@name="restroom']"/></td>
- <td bgcolor="#ff00ff"><xsl:value-of select="field[@name='disID']"/></td>
<td bgcolor="#ff00ff"><xsl:value-of select="field[@name='contact']"/></td>
</xsl:when>
<xsl:otherwise>
<td><xsl:value-of select="field{@name='propID']"/></td>
<td><xsl;value-of select="field[@name="name']"/></td>
<td><xsl:value-of select="field[@name="type']"/></td>
<td><xsl:value-of select="field[@name='price']"/></td>
<td><xsl:value-of select=""field[@name="size']"/></td>
<td><xsl:value-of select="field[@name="bedroom']"/></td>
<td><xsl:valué-of select="field[@name="restroom']"/></td>
<td><xsl:value-of select="field[@name="disID']"/></td>
<td><xsl:value-of select="field[@name="contact']"/></td>
</xsl:otherwise>
</xsl:choose>
</xsl:for-each>

</xsl:template>

Figure 3.19: Query.xsl (using <xsl:choose> element)
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Nested inside the xsl:choose element are an xsl:when element and an xsl:otherwise element.
On the xsl:when element is a test attribute whose value is a Boolean value. If the value of the test
attribute is the Boolean value true, then the content of the xsl:when element is output. If the value of
the test attribute of the xsl:when attribute is false, then none of the content of the xsl:when element is
output; the content of the xsl:otherwise element is output instead. The result of the transformation

from Figure 3.19'would look like Figure 3.20.
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Figure 3.20: The result of Query.xsl (using <xsl:choose> element)

The <xsl:apply-templates> elemen
The xsl:apply-templates element defines a set of nodes to be processed or, by default, selects
all child nodes of the current node being processed, and finds a matching template rule to apply to

each node in the set.
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If we add a select attribute to the <xsl:apply-templates> element it will process only the child
element that matches the value of the attribute. We can use the select attribute to specify the order in

which the child nodes are processed. We would like to show XSL codes in Figure 3.21.

<xsh:template match="row">
<xsl:apply-templates select=""field[@name="name']"/>
<xsl:apply-templates select="field[@name="price']"/>
</xsl:template>
<xsl:template match="field[@name="name']">
Name: <span style="color:#ff0000">
<xsl:value-of select="."/></span> <br />
</xsl:template>
<xsh:template match="field[ @name='price’]">
Price: <span style="color:#00ff00">
<xsl:value-of select="."/></span> Baht <br />

</xsl:template>

Figure 3.21: Query.xsl (using <xsl:apply-templates> element)

The select attribute is set to an expression that returns a node set. This can simply be a string
that is the name of a node set. The' nodes in the node set are processed in the order that they occur
(which is called document-order). The default for omitting this attribute is to select all of the child
nodes of the current node being processed. The result of the transformation from Figure 3.21 would

look like Figure 3.22.
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Figure 3.22; The result of Query.xsl (using <xsl:apply-templates> element)

The <xsl:variable> element

The <xsl:variable> element is used to declare a local or global variable. The variable is global

if it's declared as a top-level element and local if it's declared within a template.

Once you have set a variable's value, you cannot change or modify that value. You can add a

value to a variable by the content of the <xsl:variable> element by the select attribute.

We would like to show XSL codes in Figure 3.23 and the result of the transformation would look like

Figure 3.24.



<xsl:variable name="staff table">
<tr>
<td><b>Name</b></td>
<td><b>Price</b></td>
</tr>
</xsl:variable>
<xsl:template match="/">
<table>
<xsl:copy-of select="8staff table" />
<xsl:for-each select="ROOT/row">
<tr>
<td><xsl:value-of select="ﬁeld[@name='namé']" /></td>
<td><xsl:value-of select=""field{ @name='price']" /></td>
<ftr>
</xsl:for-each>

</table>

Figure 3.23: Query.xsl (using <xsl:variable> Element)
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Figure 3.24: The result of Query.xsl (using <xsl:apply-variable> element)
XSL selects range of conditions
In the <xsl:if> condition, check all attributes from Property Schema which match retrieved
variables from dropdowns on the first page “home.html”. If all conditions are matching with

dropdowns, the current element will show on the screen. So, the result is shown in Figure 3.25 and

Figure 3.26 shows XSL codes using XSL selects range of conditions.

inalProject\Example\20 Data\20.html - Windows Internet Explorer

’é \FlnePro)act\Example\ZD m.\zo hemi

File Edit View anoﬂtos Tools Heb

{;& oo'v-—r- 20 Data\20.html z {

| a5 o W= s = S W —

Search Result
D77 Name W Wﬁmmmwmm

PO00002 City Largoon Town House 2250000 220 2 Nongjork 0891928347
PO00004 Boonsiri Thanl Town House 225000085 3 2 Nongjork 0814029384
PO00017 Supalai Village Town House 2100000 120 1 2 Nongjork 0891203920

Sibling : Ladkrabang
-———-——_

P0O00015 Muk Thani Condominium 2250000120 2 Ladkrabang 0861029330
Sibling : Minburi
T R I R NS IR R RS AR

PO00003 |City Largoon Town House 4250000 220 4 1 ‘Minburl 0861928495
P000008 Seriphon Town House 3300000 50 4 v2 ‘Minburi 10849281029 i
P0O00012 Muk Thani Condomlnluzn SOOOOOO 1363 o 3 : _M!nl:_qu _0891_2{2242 i

Figure 3.25: The result of the transformation by using XSL selects range of conditions
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<xsl:if test="field[@name="type'l=$myNewType

and ﬁeld[@name='pfice'] &gt;=$minPrice

and field[@name="price'] &It;=$maxPrice

and field[@name='size'] &gt;=$minSize

and field[@name="size'] &It;=$maxSize

and field[@name="bedroom'] &gt;=$minBedroom

and field[@name='bedroom'] &It;=$maxBedroom

and field[@name="restroom'] &gt;=$minRestroom

and field[@name="restroom'] &It;=$maxRestroom

and ﬁeid[@name=‘disID']=$disID">

<tr>

<td> <xsl:value-of select="field[@name='propID']"/> <td>
<td> <xsl:value-of select="field[@name='name']"/> <td>
<td> <xsl:value-of select=""field[@name="type']"/> </td>
<td> <xsl:value-of select="field[@name="price']"/> </td>
<td> <xsl:value-of select="field[@name='size']"/> </td>
<td> <xsl:value-of select="field[@name='bedroom']"/> </td>

<td> <xsl:value-of select="field[@name="restroom']"/> </td>

<td>
<xsl:call-template name="matchDistrictName">
<xsl:with-param name="districtID" select="field[@name='disID']"/>
</xsl:call-template>

</td>

<td> <xsl:value-of select="field[@name='contact']"/> </td>

</tr>

</xsl:if>

Figure 3.26: SearchByDistrict.xsl (using XSL selects range of conditions)
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Using Keys

A key is a point of access that developers can use to connect one data set to another; similar
to the way a hypertext link connects two HTML docﬁments.

Keys are used in XSLT to cross-reference through a combination of the xsl:key element and
the key() built-in function; xsl:key defines the key and key() references it. Looking closer, the xsl:key
element is used to define a key for a node set. Its syntax is:

<xsl:key name="keyname" match="pattern" use="expression"/>
This element has three attributes:

* name defines the name of the key. This label is used to reference the key elsewhere in the
stylesheet. -
» match specifies an XPath pattern, typically returning a node set that contains the key.

» use is an expression that names the value of the key.

Linking with the key() function
The xsl:key element is ready, but it cannot do anything on its own. Developers need to use
the key() built-in function to actually do something with it. The key() function syntax is:

key(KeyName, LookupValue)
The key() function has two parameters:

o KeyName specifies the name of the xsl:key element to use.

o LookupValue is an expression that provides a value to look up.

Using Keys with Multiple Source Documents
The preceding example illustrates how developers can use keys to link different XML structures, but

it did so within a single XML document. In the real world, developers often want to
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use keys to combine data from various XML files. They can do this by using the document()
built-in function. This function allows developers to include node sets from external files.

In the result document, suppose we would like to provide a simple listing of the customer and
his or her state as we do in the initial example. We can define a StatesLookup variable to be the
returning node set of the document('key_state.xml') function:

<xsl:variable name="StatesLookup" select="document('key_state.xml')"/>

Therefore, when we plug in the StatesLookup variable in our stylesheet, it referencesthe states

element and its contents. A key is defined for the state elements from the outside file:
<xsl:key name="StateKey" match="state" use="@id"/>

To perform the key lookup on these elements from another document, we need to set up an
xsl:for-each loop to iterate through each of the state elements, calli_ng key() each time to do the
lookup. Because the lookup value for the key is the stateid attribute for the customer element, we

package it all in a customer template.rule:

Transforming with three schemas (Sibling of Districts)

We would like to show our XSL codes in Figures 3.27- 3.31.

P oslangelsir ot xS RCQT van”
3 =2 -
=AYy tahle nanmms= okl iag :elcc:‘-“‘-‘.ic‘}d((‘n:&nzf:'-"::iblinga‘ 1% />

an ) edeylanil

Figure 3.27: Seaching each element of sibling district

The first <xsl:for-each> , seach each element of sibling district which contained all sibling
districts of a main district. For example, Figure 3.27 at line 3" “$byDisID” is stored Ladkrabang as

the main district. Then, “curSibling” will store each sibling district of Ladkrabang,.
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Figure 3.28: Selecting property document for calling template

From Figure 3.28, the second <xsl:for-each> at line 22"d, select property document for calling

template “main” and pass a variable “curSibling” parameters at line 44" 1o template “main” at line

52" for showing element of current sibling. Then, at 1ine52"d, parameter from template “main”

retrieves values from template “showsibling” is shown in Figure 3.29.

B e T T T e
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B - </ xsl:ical I~teiptaces s~ ==
c g6 </xgl:tor-each> )
- </tables
48. | </xsli1t>
49" r </xs}:tor-eachy
$9- - </xslitemploce>
51 i A <
szl
53 i * *!).ec!:"'”‘/)
¢ sal

<x=1 pm':am nnmﬂ'"m 5’ &" ~elect"'§"l>

Figure 3.29: Passing a variable and showing element of current sibling
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Figure 3.30: Checking if conditions with the current element
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However, in the table result at colume district must be district name instead of district id is shown in

At line 64"

if all conditions match with the current element it will show on the screen.

Figuer 3.30. At line 145"’, template “matchDistrictName” is called to query district name from district

schema.

Figuer 3.31 shows query district name from district schema.

<td>
<xsl:value-of selects“ficid{finnnes« sige’17/>
</Ta>
<td>
<xsl:value-of select=~Yie
</ea>
<td>
<xslivalue-of salacte= dieicd]fmeaws ves
</ud>
<td>

e Bavmme = hedtoot' />

crocmt 19/

xsl-call—cemplace na.m_ 'chDrs:z:Lr.thamﬂ"

Z/x3l: call-cempls:e)-
</ra>
</tr>
“«/x=li18>

</xslivemplater
“XSlitapoplate nnooes”
<XBliparsmn nanee
<x3l:for-each aclect=’:
KXSLi1L Tenr=Vyia;
<xsl:value-of m2legt=”iyve:
</xsi:it>
</x=l:for-each>
</%x3l:tewmplace>

A Gonages -

L£x317 uich-pa:exn m-"dirszictrb“ 'mlecc-"t.eld(ﬂnam—‘dx:w.{\ 3"/>

Figure 3.31: Query district name from district schema
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