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ABSTRACT

We propose an application which ranks results of user’s interest in term of
proximity from his point of origin. Our local search application is based on
the idea of semantic query and WordNet where an input (query) from a user
implies the area surrounding it. In our implementation the system reckons
the surrounding junctions to the input area by using adjacency matrix. Our
application focuses on restaurants in Bangkok area where in practice we
could create any layer of interest on this location base system. We, thus, also
propose an XML schema to make it easy to enhance this web application.
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Chapter 1

Introduction

1.1 Rationale

Many web sites in Thailand nowadays offer services on
information about locations. For example real estate websites allow users
to query for a house in certain district or region. The result would base on
an exact match of the value in certain attribute in a standalone database.
Such results often do not meet the user expectation. E.g. to find a house
for sale in Soi Ladprao 107 area, the user would prefer to have a result
ranked relative to the distance from the area which should cover houses
for sale in area next to Bangkapi, which Soi Ladpro 104 is belonged to,
area as well instead of only the houses for sale in the area. In general, an
exact match query would not adequate to give results where users expect
in a location query.

Our system would serve as an infrastructure for any layer of
interested class of places. For example, in our case, we would like to
create a layer of restaurants which, if combines with our underlying
information, would be able to list restaurants from a certain location. In
order to obtain the underlying data, our methodology emphasizes on
participation which means user would contribute the underlying
information only from area where he / she thoroughly knows.

1.2 Objectives

Our system searches the information related to user specified
location. In this case we use restaurants to be the data. The system will
retrieve not only the restaurants in the location that user wants, but also
restaurants around the vicinity locations. The system is developed to be a
web application for user’s convenience to access.



1.3 Scope of Study

Objective in 1.2 has shown the ability of our system. However, it
still has some limitation. First, in the webpage of our system, users are
not allowed to type an area by themselves to avoid misspelling problem.
Second, the restaurants are searched from the system come from our
database; it does not cover all of the restaurants in the area. It depends on
how soon the data up to date.

Before ending this part, one may argue that to find restaurants in an
area is simple. Such site could switch to GPS where it maps its products
onto the GPS coordination and let the user understand froh what the GPS
displays. Our argument is that not only such site need to switch its
infrastructure, our system would complement the GPS in a situation
where the user does not know where on GPS is the destined area of his.
Therefore, we leave out integrating GPS from our scope. Rather, we will
focus on integrating map to our system.

1.4 Research Methodology

To create our system, we have studied and learned some related
articles. All related technology’s background provides in chapter 2.
Chapter 3, it shows how our system works from the beginning and how it
shows the result. In chapter 4, we evaluate the system to show how well it
works and show how to use it. The last part, chapter 5, we discuss about
system’s conclusion and recommendation. In the appendix, we provide
brief explanation about how to install and configure all technologies we
used.



Chapter 2
Background

2.1 Ontology as a specification mechanism

In both computer science and information science, ontology is a
data model that represents a set of concepts within a domain and the
relationships between those concepts. It is used to reason about the
objects within that domain. Ontology is used in artificial intelligence, the
semantic web, software engineering, biomedical informatics and
information architecture as a form of knowledge representation about the
world or some part of it.

The ontology contains a set of contexts which form the ontology
itself. Within one ontology, every context should have a unique name. It
is annotated with a term within the meta context for this ontology. As
attributes, the ontology has a name (mandatory and unique), a
contributor, an owner, a status and documentation (an arbitrary string in
which the contributor or the owner can specify relevant information).

Ontology objects can also be expressed in XML format, using
DTD. This representation in the popular XML data description language
enables us to use the whole variety of tools available for XML, at this
point; the ontology manager only provides support for storing ontology
expressed in XML.

2.1.1 Extensible Markup Language (XML)

XML is a great technology that changes the way of collecting and
using data. It can also merge the usage of database and document
together. XML can already use many of the standards applied to HTML.
However, using XML with most efficiency it is necessary to deal with an
appropriate query language too.

XML (Extensible Markup Language) provides a foundation for
creating documents and document systems. XML operates on two main
levels: first, it provides syntax for document markup; and second, it



provides syntax for declaring the structures of documents. XML is clearly
targeted at the Web, though it certainly has applications beyond it.

A markup language is a mechanism to identify structures in a
document. The XML specification defines a standard way to add markup
to documents. For example, the following bit of a document includes
three elements: two elements with content, and one empty tag.

<FIGURE DESCRIPTION="Harvey"><IMAGE/><CAPTION>This is datal!</CAPTION></FIGURE>

The first start tag opens the FIGURE element, which has the
attribute DESCRIPTION set to "Harvey", and contains an empty IMAGE
element and the CAPTION element with its content. End tags close both
the CAPTION and the FIGURE elements, producing a nested structure.
These nested structures are fairly good at representing typical document
and data structures and a very easy for computer programs to store and
manipulate.

2.1.2 Document Type Definition (DTD)

In addition to providing syntax for document markup, XML
provides syntax for specifying document structure; DTD and XML
Schema. Document Type Definition (DTD) is primarily used for the
expression of a schema via a set of declarations that conform to a
particular markup syntax and that describe a class, or type, of SGML or
XML documents, in terms of constraints on the structure of those
documents. A DTD can be declared inline in your XML document, or as
an external reference.
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2.1.4.1 XQuery

XQuery is the language for querying XML data. The best way to
explain XQuery is to say that XQuery is to XML what SQL is to database
tables. XQuery is defined by the W3C and uses XPath expressions to
extract XML data. XPath is used to navigate through elements and
attributes in an XML document.Example: doc("books.xml1")/ bookstore/
book .

The doc() function is used to open the "books.xml" file , /bookstore
selects the bookstore element and /book selects all the book elements
under the bookstore element.

Instruction of XQuery is FOR-LET-WHERE-RETURN

e For - variables that range over the results of XPath expressions. If
more than 1 variable, Cartesian product of values taken by the
variables.

o Let - allows complicated expressions to be assigned to variable
names (for simplicity)

e Where - test on tuples given by the ‘For’ clause.

e Return - construction of results (in XML)

For example

for $x in doc("books.xml")/bookstore/book
where $x/price>30
return Sx/title

B The for clause selects all book elements under the bookstore
element into a variable called $x.

M The where clause selects only book elements with a price element
with a value greater than 30.

B The return clause specifies what should be returned. Here it
returns the title elements.



2.1.4.2 Extensible Stylesheet Language
Transformations (XSLT)

The XML Stylesheet Language (XSL) was originally designed for
generating HTML from XML. XSLT is a general-purpose transformation
language can translate XML to XML, and XML to HTML. XSLT
transformations are expressed using rules called templates. Templates
combine selection using XPath with construction of results.

For example

<xsl:template match="/">
<html><body>
<h1><xsl:value-of select="message"/></h1>
</body></html>
</xsl:template>

B The <xsl:template match="/"> chooses the root

B The <html><body> <hl1> is written to the output file
B The contents of message is written to the output file

B The </h1> </body></html> is written to the output file

The XML text document is read in and stored as a tree of nodes.
The <xsl:template match="/"> template is used to select the entire tree.
The rules within the template are applied to the matching nodes, thus
changing the structure of the XML tree, if there are other templates, they
must be called explicitly from the main template. Unmatched parts of the
XML tree are not changed. After the template is applied, the tree is
written out again as a text document.

The Difference between XQuery and XSLT, XSLT is written in a
XSL file which is later connected to a XML file but XQuery gets the
XML file dynamically. It allows many XML files to be included in a
single query. The joint operations can be performed in XQuery whereas
they cannot be performed in XSLT.
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2.2 WordNet

WordNet is a large lexical database of English. WordNet is an
online lexical reference system whose design is inspired by current
psycholinguistic theories of human lexical memory. English nouns, verbs,
adjectives and adverbs are organized into synonym sets (synsets), each
representing one underlying lexical concept. Different relations link the
synonym sets. WordNet was developed by the Cognitive Science
Laboratory at Princeton University under the direction of Professor
George A. Miller (Principal Investigator). WordNet is considered to be
the most important resource available to researchers in computational
linguistics, text analysis, and many related areas. Its design is inspired by
current psycholinguistic and computational theories of human lexical
memory.

Synsets are interlinked by means of conceptual-semantic and
lexical relations: Hypernymy (is-a relation), Meronymy (has-part
relation), Holonymy (part-of relation).This WordNet module (Word
Net::QueryData) is a Perl interface to the WordNet database. It contains
tens of thousands of words and numerous semantic relationships for each.

Unlike other dictionaries, WordNet does not include information
about etymology, pronunciation and the forms of irregular verbs and
contains only limited information about usage. No explicit distinction
between proper and common nouns. It was too difficult to include this
information.

Wordnet has been extended to a FrameNet. The FrameNet database
is a lexical resource with unique characteristics that differentiate it from
other resources such as commercially available dictionaries and thesauri
as from the best-known on-line lexical resource (WordNet). WordNet and
all ontology provide some sort of hierarchical relations between their
nodes; likewise, FrameNet includes a network of relations between
frames.
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With the idea of the WordNet, we could search and rank for
relevant restaurants from a location of interest. If there is a query for area
A restaurants, restaurants in area B is queried as well and the result is
ranked lower than the result of restaurants in area A because the degree of
relevancy is weaker that those of area A. We, again, use Perl to create
multiple queries from the user query.

We apply adjacency matrix technique to find transitivity of area.
This technique we use is a non-direction graph. The figure below is an
example of a simple graph of non-direction adjacency matrix, a matrix
with rows and columns labeled by graph vertices with a 1 (have adjacent
vertices) or 0 (does not have any adjacent vertex). For a simple graph
with no self-loops, the adjacency matrix must have Os on the diagonal.
For an undirected graph, the adjacency matrix is symmetric.

Fig 2.5: An example of adjacency matrix.

2.3 Practical Extraction and Report Language (PERL)

Perl is a language that is available free over the Web, and it's used
for a variety of things, from writing CGI scripts to assisting
administrators in maintaining their systems. Perl was created, and is still
maintained, by Larry Wall. It's slower than C, but faster than a normal
interpreted language. Because it’s compiled when executed and then
interpreted.
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Perl is popular because of two reasons: First, most of what is being
done on the Web happens with text, and is best done with a language
that's designed for text processing. More importantly, Perl was
appreciably better than the alternatives at the time when people needed
something to use. C is complex and can produce security problems
(especially with untrusted data).

There is another test programming languages for example; Python,
and TCL. Python is a better than Perl, but some may not consider Python
as good a scripting language as Perl. TCL (Tool Command Language)
has a lot of good utilities like Expect, great integration with GUIs, TCL is
simple, and is also ported to a lot of environments. TCL is also slow and
has some problems as a language.

We use Perl to construct from previous page because Perl is a
general-purpose programming language originally developed for text
manipulation and now used for a wide range of tasks including system
administration, web development, network programming, GUI
development, and more.

2.4 Web Server: Apache

By running Perl in the browser, we need an Apache to be our web
server. Apache is an open source web server that runs on most commonly
used platforms. A web server is the remote program that gives you an
Internet page when you click a link in your browser. Apache has a
modular design that provides a variety of services such as server-side
scripting and it is the most widely available HTTP server on the Internet.
It supports the PERL languages.

2.5 Database: My SQL

The My SQL database has become the world's most popular open
source database because of its consistent fast performance, high
reliability, ease of use and its freeware. It also becomes the database of
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choice for a new generation of applications built on the LAMP stack
(Linux, Apache, MySQL, PHP / Perl / Python).

The Table Joins are the key to building efficient databases and
harnessing the essential power of MySQL. Without table joins, a complex
relational database will be as slow as a standard flat file database.
PerlScripts will teach you how to utilize table joins and greatly increase
the speed of your database queries. PerlScripts has taught lead
programmers of other programming firms how to utilize the true power of
MySQL. For example, join Table

area Table alias Table
arealD areaName arealD aliasName
01 Thong Lo 01 Thong Lo
02 Bangna 01 Sukhumvit 55
03 Ekkamai 02 Bangna
03 Ekkamai
03 Sukhumvit 63

Example of an explicit inner join:

]
| SELECT* !
| FROM areg, alias !
i WHERE area.arealD = alias.arealD |
{

Join Table result:

arealD areaName arealD aliasName
01 Thong Lo 01 Thong Lo
01 Thong Lo 01 Sukhumvit 55
02 Bangna 02 Bangna
03 Ekkamai 03 Ekkamai
03 Ekkamai 03 Sukhumvit 63

As an example, the following query takes all the records from the
area table and finds the matching record(s) in the alias table, based on the
join predicate. The join predicate compares the values in the arealD
column in both tables.
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Chapter 3

Junction-Based Location Query System
for Restaurants

3.1 System Overview

In the Junction-based location query system for restaurants, after a
user enters a searching area, the system retrieves junctions in and around
that area. Then the relation of junctions is constructed by applying the
adjacency matrix technique. After that the system queries the restaurant
information in each junction and ranks the result. The outpuyt will be
represented in the xml file. Finally, we use HTML with java script to get
and demonstrate the output data. This system adopts the idea of pipe and
filter architecture.

tnput
h 4
-Query Junctions in Convert to
-each Dagree : H  Adjacency Matrix -
‘Thén, Add to graph ] :
h 4
Find Path Ways
around Area
h 4

Query Restaurants

L 4
Create XML file

3

" Show the Result
from XML file

Figure 3.1: System Architecture
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From the Figure 3.1, there are 3 variables of input from a user;
area, restaurant type, and price per person. The area is used for retrieving
restaurants. The restaurant type and the price per person are for only
filtering restaurants.

The system uses the area to get junctions from database. It will
query junctions in the area and 3 more degrees of junctions around the
area. In our solution, instead of query from the table directly, we create
views to help us. If we query directly from table 3 times (4 degrees: area
plus 3 junction level), each time, we will get duplicate data itself and
duplicate data of next degree, for example, in Figure 3.2 at 1sttime,
Junction_1 has 2 J2s and Junction_2 has J1 and J2 duplicate Junction_1.
Not only the duplicate data, this way needs to store Junction_2 data of
previous time in array, then use a loop getting a data from array and
query in the next time.

Assume:Jland J2isin area A

Junction 1 Junction 2

71 12 1* time: Query junctions in area A
J2 n Jucntion_1:J1J2)2

J2 13 Jucntion_2:J2J11J3

J3. J2

2" time: Query junctions in Jucntion_2 of 1% time
J3 J4 Jucntion_1:J11J21J21J313
Jucntion_2:J21113J2J4

Figure 3.2: Query junctions directly from the table

By using views, we can deal with duplicate data, and does not need to
store data in array as well. In our case, we need 3 views represent 3 times
of query. The Figure 3.3 shows the data will be the outcome of the views.
Moreover, views can be used in other steps of the program.
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Viewl: CenterJunctions View2 view3
TunctionID | JunctionRef] [ JunctionID | JunctionRef| | JunctionID | JunctionRef

A AtB B C C D

A:set of junctions inthearea
B, C, and D: sets of junctions in 1274 and 3* degrees

Figure 3.3: View Outcome

At the end of each time the system query junctions, the system add
each pair of junctions into a graph. After finish querying and adding to
graph, the system convert a graph to be an adjacency matrix graph, just
for it can use the adjacent function.

Since we want the system rank restaurants in direction, finding
route direction is very important. Again, we use views that have been
created. The B in Figure 3.2 can be used to be the start point of each
route. Then, we will find 2 more degrees.

After that, the system will query restaurants. The output of the
program is in the XML file. We will explain more about XML file and

how we show the result this in section 3.5.

For all processes in the Junction-based location query system for
restaurants, it can be divided in 4 main parts as follows:

1. Analyze and Design database schemas
2. Creating Relationship Among Junctions
3. Querying and ranking

4. Demonstration of the result
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3.2 Analyze and Design Database Schemas
3.2.1 DTD Schema

In our map structure, we have 3 main DTD schemas; area, junction
and street. The area schema is the highest level information in our system.
On the other hand the street schema is the lowest level in the system. It
refers to restaurants, buildings or other information in each street. The
junction, where at least 2 streets intersect, is the middle level between
area and street. Each junction is annotated with (sub) area and next to
junctions. In the junction schema, a junction doesn’t mean only an
intersection, it means to every kind of junction including roundabout,
traffic circle and a route way that refer to junction itself.

With this information, we can have a logical image of map of area
of our interest — meaning we could draw this imaginary image to become
a draft map. We also have a logical of area block which is surrounded by
at least 3 junctions. We use Figure 3.4 to present the information of our

all schema.
Area: A (a001)

_________
-

Area: D (a004) ,/

-
______

Area: B {(a002)

Figure 3.4: Physical map example.
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Our area schema contains an ID of an area (arealD), information
of area itself such as name (areaName), and IDs of junctions in each area.
The junctionRef element refers to the junctions in the junction schema.
The area schema looks like the Table 3.1.

Table 3.1: Area DTD schema

<!DOCTYPE areas [ <area arealD = "a00l1">
<!ELEMENT area (areaName, areaDescr, <areaName>A</areaName>
areatojunction)> <areaDescr></areaDescr>
<!ATTLIST area areaID ID #REQUIRED> <areatojunction>
<!ELEMENT areaName (#PCDATA)> <junctionRef>j001</junctionRef>
<!ELEMENT areaDescr (#PCDATA)> <junctionRef>j004</junctionRef>
<!ELEMENT areatojunction (junctionID)*> </areatojunction>
<!ELEMENT junctionID (#PCDATA)> </area>
1>

The junction DTD schema is constructed for every case of
Jjunctions such as intersection, junction, roundabout, and etc. The schema
looks like a code in Table 3.2.

Table 3.2: Junction DTD schema

<!DOCTYPE junctions [
<!ELEMENT junction (junctionName, junctionDescr, junctiontojunction, junctiontostreet)>
<!ATTLIST junction junctionID ID #REQUIRED>
<!ELEMENT junctionName (#PCDATA)>
<!ELEMENT junctionDescr (#PCDATA)>
<!ELEMENT junctiontojunction (junctionRef)+>
<!ELEMENT junctionRef (#PCDATA)>
<!ELEMENT junctiontostreet (streetID)+>
<!ELEMENT streetID (#PCDATA)>
1>

The junction schema contains junction IDs (junctionID), junction
names (junctionName), junction descriptions (junctionDescr),
Junctiontojunction and junctiontostreet. The junctiontojunction has sub
element named junctionRef refers to junctions around itself. The
Junctiontostreet has sub element named streetID refers to streets that
connect directly to this junction in the street schema.

There are a lot of types of junctions. We are to show that our
proposed schema can accommodate all kind of junctions in practice.
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For the first case of junction, it is a simple junction; an intersection.
In this type of junction have four streets that connect to this junction.
From the Figure 3.4, the j00! junction is an intersection connects to three
_junctions and four streets. The information is shown in Table 3.3.

Table 3.3: 1* junction case

<!-- Case 1 -->
<junction junctionID = "j001">
<junctionName>J1l</junctionName>
<junctiontojunction>
<junctionRef>j002</junctionRef>
<junctionRef>j004</junctionRef>
<junctionRef>j007</junctionRef>
</junctiontojunction>
<junctiontostreet>
<streetID>s001</streetID>
<streetID>s002</streetID>
<streetID>s003</streetID>
<streetID>s004</streetID>
</junctiontostreet>
</junction>

Junction: jOO1

Street: s001

joo1 Street: s002

Street: s004

Street: s003

The second case of junction, a junction is where at five streets
intersect. From the Figure 3.4, the j002 is in this case. It connects to three
junctions and five streets. The information is shown in Table 3.4.

Table 3.4: 2" junction case

<!-- Case 2 -->

<junction junctionID = "j002">
<junctionName>J2</junctionName>
<nextToJdunction>

<junctionRef>j001</junctionRef>
<junctionRef>3003</junctionRef>
. <junctionRef>3j011</junctionRef>

</nextToJunction>

<nextToStreet>
<streetID>s003</streetID>
<streetID>s005</streetID>
<streetID>s006</streetID>
<streetID>s007</streetID>
<streetID>s008</streetID>

</nextToStreet>

</junction>

Junction: j002

Street: s003

joo2 Street: s005

Street: s008

Street: s006
Street: s007
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The third case of junction, a junction is where at three streets
intersect. From the Figure 3.4, the j003 is in this case. The information of

this junction type is shown in Table 3.5.

Table 3.5: 3™ junction case

<!-- Case 3 -->
<junction junctionID = "j003">
<junctionName>J3</junctionName>
<junctionbDescr>J3</junctionDescr>
<nextToJunction>
<junctionRef>j002</junctionRef>
<junctionRef>j004</junctionRef>
</nextToJunction>
<nextToStreet>
<streetID>s008</streetID>
<streetID>s009</streetID>
<streetID>s010</streetID>
</nextToStreet>
</junction>

Junction: jOO3

Street: s010

joo3

Streensy

Street: s008

For the forth case of junction, it is a roundabout. We see a
roundabout as a simple junction in case of the roundabout is just for cars
pass and no buildings or places we want to reference around. From the
Figure 3.4, the j004 junction is categorized in the type of junction
connects to three junctions and four streets. The information of this

junction type is shown in Table 3.6.

Table 3.6: 4™ junction case

<!-- Case 4 -—>
<junction junctionID = "j004">
<junctionName>J4</junctionName>
<junctionDescr>J4</junctionDescr>
<nextTodJdunction>
<junctionRef>j001</junctionRef>
<junctionRef>j003</junctionRef>
<junctionRef>j005</junctionRef>
</nextToJunction>
<nextToStreet>
<streetID>s004</streetID>
<streetID>s010</streetID>
<streetID>s01l1l</streetID>
<streetID>s012</streetID>
</nextToStreet>
</junction>

Junction: jO04

Street: sO11

JOO} \ Street: s004
N

Street: s012

Street: s010
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The fifth case of a junction is the junction has two streets refer to
the same next junction. From the Figure 3.4, the j005 junction is
categorized in the type of junction that has two junctions and three streets
are referred to. The information is shown in Table 3.7.

Table 3.7: 5" junction case

<!-- Case 5 =-->
<junction junctionID = "j005">
<junctionName>J5</junctionName>
<junctionDescr>J5</junctionDescr>
<nextTodJunction>
<junctionRef>j004</junctionRef>
<junctionRef>j006</junctionRef>
</nextToJunction>
<nextToStreet>
<streetID>s012</streetID>
<streetID>s013</streetID>
<streetID>s014</streetID>
</nextToStreet>
</junction>

Junction: jOO5

joo6

Street: s013

Street: s014

Street: s012

For the sixth case of junction, it is a traffic circle or a big

roundabout. We see this case as a junction is where at three streets

intersect for each routeway that goes to the circle. The traffic circle or
roundabout in this case has to be big enough or has places want to refer

to. From the Figure 3.4, the j007, j008, j009, and j010 junctions are

examples in the type of junction. The information of this junction type is

shown in Table 3.8.




Table 3.8: 6™ junction case
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<t-- Case 6 -->
<junction jJID = "jOO7">
<junctionName>J7</junctionName>
<junctionDescr>J7</junctionbDescr>
<nextToJunction>
<junctionRef>3j001</junctionRef>
<junctionRef>3j008</junctionRef>
<junctionRef>3j010</junctionRef>
</nextToJunction>
<nextToStreet>
<streetID>s002</streetID>
<streetID>s015</streetID>
<streetID>s021</streetID>
</nextToStreet>
</junction>
<junction jID = "j008">
<junctionName>J8</junctionName>
<junctionDescr>J8</junctionDescr>
<nextToJunction>
<junctionRef>j007</junctionRef>
<junctionRef>j009</junctionRef>
</nextToJunction>
<nextToStreet>
<streetID>s015</streetID>
<streetID>s016</streetID>
<streetlID>s017</streetID>
</nextToStreet>
</junction>

.o

Junction: j007, j008, j009, and j010

Street: s016

Street: s017

Street: s018

Street: s021 Street: s019

Street: 5020

For the last case of junction, the junction can refer to itself. From
the Figure 3.4, the j011 junction is in this type of junction that has two
junctions and two streets are referred to. The information of this junction

type is shown in Table 3.9.

Table 3.9: 7™ junction case

<l-- Case 7 -->
<junction jID = "jOl1">
<junctionName>J11</junctionName>
<junctionDescr>J11</junctionDescr>
<nextToJunction>
<junctionRef>j002</junctionRef>
<junctionRef>j011</junctionRef>
</nextToJdunction>
<nextToStreet>
<streetID>s006</streetID>
<streetID>s022</streetID>
</nextToStreet>
</junction>

Junction: jO05

Street: s022

Street: sQ06

jo11
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From all case above, all types of junctions can be modified and
constructed from the junction DTD schema. The junction can be a
junction, can refer to itself, can be a traffic circle, and can be a
roundabout.

Our last schema is the street schema (Table 3.10). It has street IDs
(streetID), street names (streetName), street descriptions (streetDescr),
and other information (in this case is restaurants). In the restaurant
contains sub elements named restaurantID refers to restaurants in the
restaurant schema.

Our system treats every individual place as a building as an entity
in Buildings with a criteria in mind that if the class of locations in
building is interesting enough, we partition it to a dedicated DTD.
Therefore, Restaurants is an example of a layer of a class of our interest.
In this example, we put the restaurant into street schema for better

understanding.
Table 3.10: Street DTD schema
<!DOCTYPE streets]|
<!ELEMENT street (streetName, <street streetID="s001">
streetDescr, restaurant)> <streetName>Streetl</streetName>
<!ATTLIST street streetID ID #REQUIRED> <streetDescr>Streetl</streetDescr>
<!ELEMENT streetName (#PCDATA)> <streettorestaurant>
<!ELEMENT streetDescr (#PCDATA)> <restaurantID>r001</restaurantID>
<!<!ELEMENT streettorestaurant <restaurantID>r002</restaurantID>
(restaurantID) *> </streettorestaurant>
<!ELEMENT restaurantID (#PCDATA)> </street>
1>

3.2.2 Mapping DTD to database
3.2.2.1 Object-relational mapping overview

The way to map DTD to database we will use technique called
“object-relational mapping”. This models the XML document as a tree of
objects that are specific to the data in the document, then maps these
objects to the database. An object-relational mapping is performed in two
steps. First, an XML schema (a DTD in this case) is mapped to an object
schema, and then the object schema is mapped to the database schema.
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The two mappings can optionally be combined for a direct DTD-to-
database mapping.

The mapping starts by recognizing that element types are data
types. Element types that have PCDATA-only content are called simple
element types. These hold a single data value and are equivalent to scalar
data types in an object-oriented programming language. Attribute types
are also simple types. Element types that have element or mixed content,
or that have attributes, are called complex data types. These hold a
structured value and are equivalent to classes in an object-oriented
programming language. Note that an element type that has empty content
and attributes is still "complex". The reason for this is that the attributes
also provide structure and are roughly equivalent to child PCDATA-only
elements.

The object-relational mapping first maps simple types to scalar
data types. It then maps complex types to classes, with each element type
in the content model of the complex type mapped to a property of that
class. The data type of each property is the data type to which the
referenced element type is mapped. References to complex element types
are mapped to pointers/references to an object of the class to which the
complex element type is mapped. The last part of the mapping maps
attributes to properties, with the data type of the property determined
from the data type of the attribute. Note that attributes are equivalent to
references to element types in a content model. This is because, like
references in a content model, they are local to a given element type. The
only conceptual difference is that the attribute type is defined locally,
rather than at a global (DTD-wide) level, as is the case with element

types.

For example; Table 3.11, in the following the simple element types
B, D, E, and the attribute F are all mapped to Strings and the complex
element types A and C are mapped to classes A and C. The content
models and attributes of A and C are mapped to properties of classes A
and C. The references to B, D, and E in the content models of A and C
are mapped to String properties (because the types are mapped to Strings)
and the attribute F is also mapped to a String property. The reference to C
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in the content model of A is mapped to a property with the type
pointer/reference to an object of class C because element type C is
mapped to class C.

Table 3.11: Mapping DTD to object

DTD Classes
<!ELEMENT A (B, C)> class A {
<!ELEMENT B (#PCDATA)> String b;
<!ATTLIST A ==> C c;

F CDATA #REQUIRED> String £;
}
<!ELEMENT C (D, E)> class C {
<!ELEMENT D (#PCDATA)> ==> String d;
<!ELEMENT E (#PCDATA)> String e;
}

In the second part of the object-relational mapping; Table 3.12,
classes are mapped to tables (known as class tables), scalar properties are
mapped to columns, and pointer/reference properties are mapped to
primary key/foreign key relationships. For example:

Table 3.12: Mapping object to table

Classes Tables

class A { Table A:
String bs Column b
c c; ==> Column c_fk
String £; Column £

}

class C { Table C:
String d; ==> Column d
String e; Column e

} Column c_pk

Note that the tables are joined by a primary key (C.c_pk) and a
foreign key (A.c_fk). Because the relationship between the parent and
child elements is one-to-one, the primary key can be in either table. If the
relationship is one-to-many, the primary key must be on the "one" side of
the relationship, regardless of whether this is the parent or child.
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A primary key column can be created as part of the mapping, as is the
case for the column c¢_pk, or an existing column or columns can be used
as the primary key. If a primary key column is created as part of the
mapping, its value must be generated by the database or the data transfer
software. While this is generally considered better database design than
using data columns as primary keys, it has a disadvantage when used with
XML, and this is that the generated key is meaningless outside the source
database. Thus, when data with a generated key is transferred to an XML
document, it will either contain a meaningless primary key (if the primary
key value is transferred) or no primary key at all (if the key is not
transferred). In the latter case, it may be impossible to re-identify the
source of the data, which is a problem if the data is modified and returned
to the database as an XML document.

If the + or * or ? Operator is applied to a reference, the reference is
again mapped to a single property, which this time is an array of
unknown size. Since the number of values can be arbitrarily large, the
property must be mapped to a property table, which will contain one row
for each value. The property table is linked to the class table by a primary
key, foreign key relationship, where the primary key is in the class table.
For example,

Table 3.13: Mapping DTD that has the + or * or ? operator to database

DTD Classes Tables
<!ELEMENT A (B+, C)> class A { Table A
<!ELEMENT B (#PCDATA)> ==> String(]) b: ==> Column a_pk
<!ELEMENT C (#PCDATA)> String c: Column ¢

}
Table B
Column a_fk
Column b

3.2.2.2 Mapping our DTDs to database

In our mapping, we modify from object-relational mapping to suit
our database schema. For example in Figure 3.5, we use attribute of area
(arealD) as primary key in an area schema. The sub element of the
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areatojunction, we create new table name areatojunction, junctionID
element can be more than one value.

<!-~ hrea DID schema --> Table area{
<!ELEMENT ares {areaRame, areaDescr, Column arealD:
areatojunction) > Column areaName;
<!ATTLIST area areaID ID 4REQUIRED» Coluwmn areabescr;
«<IELFMENT areaName ($PCDATR}> =) }
< {ELEMENY areaDescy ($PCDRTA}> Table areatojunction{
< \ELEMENT areatojunctidn (junctionID)*> Coluxh arealDd;

| <IELEMENT -JunctionID (#PCDATA)> ) Coluen JunctienlD;

Table: aresa Table: arsatojunction

: area‘m' arealisns areabescr = dreaid | juactionld
Int(2) | Varchar {45) | Varchar {45) Int | Char(4)
] .

Figure 3.5: Mapping area DTD schema to database

If we use object-relational mapping, the table area will have a
foreign key refer to the primary key field in the table areatojunction.
Instead of that idea, we have a primary key of the table area that the table
areatojunction can refer to. In table areatojunction, we use both columns

to be its primary key.

For the junction schema; Figure 3.6, we have three tables; junction,
Jjunctiontojunction and junctiontostreet. The table junction, with the same
idea of the area schema, junctiontojunction and junctiontostreet tables
have fields that refer to a primary key of table junction and both columns

of each table are primary keys.
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<i{-- Juncticn DID schema --»>

<IELEMENT juncticn (junctionNmms, 3juncticnDescr, junctitntojunction,
juncricntostreet) > ; )
<!ATTLIST juncticn juncticnID ID SREQUIRED>

<IELEMENT junctionName (#PCDATA)>

<!ELE¥ENT jJunctionDescr (#PCDATA)>

<!ELEMERT junctiontojunction (juncticnRaf)+>

<!ELEMENT juncrionRef {($FCDATR)>

<!ELEMENT juncticatostraet (streetlD)+>

<'FLEMENT streetID (¢FCDATA)>

Table juncticn { Table Junctioncojunction ( Table juntticntostreet (

Column JjuncticnlD:; Column  JjunetionlD: Column  junctionlD;
Column junctionlame; Colurn  JuncrionRef: Column streetlD;
Column juncticonDescr; } }

1

Tabla: junction

Juncticnid | junctionhame | JucntionDescr
Char (4) | Varchax {45) | Varchar (45}

|

fucntioniD | streetlD |
Char{4) | Chax{4)

“JuncrionlD | juncrionBef
“Char{4) | Char(4)

Table: junctiontojunction Table: junctiontostrest

Figure 3.6: Mapping junction DTD schema to database

Mapping street DTD schema to the database (Figure 3.7) is similar
to two schemas above. We have main table named street and another
tables refer to the table street. For the example of this schema, restaurant
is referred.
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g~ Street DID schema ~-> Table stxeet{
<!ELEMENT street {streetRame, Column streetlD;
‘streetDescr, restaurant)>. Column streetliame;

. <!ATTLIST street streetID ID $REQUIRED> Column screetlescr;
<!ELEMENT streetName (§PCDATR)> ) 1. .
<IELEMZENT streetDescr (#PCDATA)> Teble sctreettorestaurant{
<!ELEMERT restaurant (resataurantID)+*> Column  screeclDy
<IZLEMERT restzurancID (#PCDATA}> Column restaurantlD;

}
Table: street Tabhle: stresttorestaunrant
strescid atreetName | streetDescr atreetlD | restaurantld

Char {(4) | Yarchar{45) | Varchar {45) Char (4) Char {4)
| ) . '

Figure 3.7: Mapping street DTD schema to database

We store our data in a DBMS. The reason is that at this moment we
prefer DBMS to manage system memory resource. The way most people
connect databases to the Web is with some external program such as a
CGI script, PHP, or ASP. But the data itself is not defined as a database
entry until it is actually in the database. If you use XML connects to your
databases to the Web, once the data is entered into XML it is in a format
compatible with the database.

3.3 Creating Relationship among Junctions

We fill our adjacency matrix after we obtain the graph of our
interested area. For example, Figure 3.8.

D A C A B C D
A 0 1 1 1

B 1 0 1 O0

B c 1 1 0 ©

D 1 0 0 0O

Figure 3.8: Adjacency Matrix Example



30

To find a relationship between each junction, we query pairs of
junctions that adjacent to each other from database in table
Jucntiontojunction. Then, Perl will create an adjacency matrix graph. In
this way, the program can retrieve relationships between junctions. For
example, according to Figure 3.4, table jucntiontojunction stores
junctions in pairs such as (j001, j002), (j001, j004), (002, j0OI), (j002,
j011) and etc, the adjacency matrix will be liked Figure 3.9.

JunctionID| junctionRef

5001 3004

3002 3001 | —

5002 1011 -

503 5063 3001 3002 3003 3004 3011

4003 3002 : )

003 3004 . jool 0 1 o 1 0
joo2 1. ] 3 o] 1
31003 0 X 0 b 5]
3004 i 0 1 [o} 0
3011 [¢] 1 ] 0 0

Figure 3.9: Constructing WordNet of Figure 3.4 by adjacency Matrix

3.4 Querying and Ranking Result

We now could search and rank for relevant restaurants from a
location of interest. If there is a query for area A restaurants, restaurants
around area A are queried as well. Its result is ranked lower than the
result of restaurants in area A because of its distance is obviously further
than those in A area. We, again, use Perl to create multiple queries from
the user query to obtain the restaurants.
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Figure 3.10: Searching and ranking degree.

We query the area in degrees; the first degree covers area A plus
outside-A junctions that are next to junctions along area A border . Then
we query the lower degree. From the Figure 3.10, the area A is the first
degree, the B, C and D are in the second degree, and the E, F, G and H
are in the third degree.

The rank result will be represented in a degree and a group of
direction. If we can construct a graph as Figure 3.10, A is a center area.
D, H and G is one group of direction (H and G is ranked lower than D).
From the route A to F, the graph has two routes; A-B—-Fand A-C-F.
The problem is which group of direction F belongs to (B or C). In our
system, we leave F result with in both routes to tell that both ways can go
to F. Therefore, from the Figure 3.10, the system will rank area A in the
highest priority. Then follows with 3 routes; B—E — F (E and F are the
same priority), C —F, and D — G — H (G and F are the same priority).

In the system, we will rank restaurants in a center area with 3
expanded junctions around it. In other word, from Figure 3.10, the A
node is a center area and B — G nodes are junctions.
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3.5 Demonstration of the Result

The result of the system is shown in an XML format. We used
XML DOM and Java Script to get data in the XML file and show the
result in a HTML page. A DTD Schema of XML file is shown in table
3.14

Table 3.14: Output DTD Schema

<!ELEMENT RESTAURANTS (ROUTE)*>

<!ELEMENT ROUTE (ROUTENAME, RESTAURANT*)>
<!ELEMENT ROUTENAME (#PCDATA)>

<!ELEMENT RESTAURANT (ID, NAME, URL, MAP, LOGO, PRICE, TYPE)>
<!ELEMENT ID (#PCDATA)>

<!ELEMENT NAME (#PCDATA)>

<!ELEMENT URL (#PCDATA)>

<!ELEMENT MAP (#PCDATA)>

<!ELEMENT LOGO (#PCDATA)>

<!ELEMENT PRICE (#PCDATA)>

<!ELEMENT TYPE (#PCDATA)>

The ROUTE element represents each group of direction, the first
ROUTE element always represent the center area. For the first
ROUTENAME element contains area name, otherwise the
ROUTENAME element contains the first junction name that next to the
center area. The RESTAURANT element has all information of each
restaurant. Table 3.15 is an example of an XML file.
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Table 3.15: Output XML file

<?xml version="1.0" encoding="IS0O-8859-1"?2>

<!DOCTYPE RESTAURANTS SYSTEM "restaurants.dtd">
<RESTAURANTS>
<ROUTE>
<ROUTENAME>Thong Lo (Sukhumvit 55)</ROUTENAME>
<RESTAURANT>
<ID>R051</ID>
<NAME>After You Dessert Cafe</NAME>
<URL></URL>
<MAP>T51.gif</MAP>
<LOGO>T036.g1if</LOGO>
<PRICE>Less Than 100</PRICE>
<TYPE>International Food</TYPE>
</RESTRURANT>
<RESTAURANT>
<ID>R011</ID>
<NAME>Banrie coffee</NAME>
<URL>http://www.banriecoffee.com/index .htm</URL>
<MAP>E1ll.gif</MAP>
<LOGO>EO011.gif</LOGO>
<PRICE>101 - 300</PRICE>
<TYPE>Thai Food</TYPE>
</RESTAURANT>
<ROUTE>
<RESTAURANTS>

3.6 Filtering the Result

From more efficient searching of our program, we allow users to
specify a restaurant type and a price per person. These features are
queried in restaurants table in database. This way, the users will receive
more relevant information.

In our program, users can retrieve restaurants they want, by using a
restaurant type and price per person features to filter. However users can
only choose one choice for each feature. In the other word, they can
choose only one type of the restaurant and/or one type of price per
person, for example, choose a restaurant type feature to be Thai restaurant
and/or choose a price per person feature to be 101 — 300 baht, they cannot
choose Thai and Japanese restaurant types at once.

Nevertheless, if users do not want to choose any of these features,
they can set the restaurant type to be unclassified and the price per person
to be any. Then, the system will retrieve all kinds of restaurant to the
users.
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From the Figure 4.3, you will see that the center area, Ekkamai, is
the highest ranking. Sukhumvit 55 and Thong Lo 17, the route ways going
out from the center, are the same priority, even though; Sukhumvit 55 is
shown higher than Thong Lo 77. Therefore, we create links to each route
above the results makes the users can go to all routes evenly. However,
restaurants in each route are ranked from the nearest from the center.

4.2 Evaluation

In our program, after we specify the area of our interest, the result
shows restaurants in and around the area. We compare the outcome with
Google search engine by use the same keyword in our program or
concatenates with “restaurant”, for example “Thong Lo restaurant”,
“Sukhumvit 63” and etc.

We compare to Google search engine because it is the most
popular search engine right now. For this evaluation, we do count only
the non-duplicate restaurants. Since Google shows only ten web results
per
Google’s page, we manually open ten first result pages and count for non-
duplicate name only compare to our program.

Table 4.1: Compare to Google (05/01/2008)

Area Our Program Keyword Google's 1* page
(restaurants) (restaurants/web pages)
Thong Lo 26 (center) | ThongLlo 11/2
18 (around) | Thong Lo Restaurant 8/3
Sukhumvit 55 1/1
Sukhumvit 55 Restaurant : 9/6
Sukhumvit 55 Thong Lo Restaurant 10/2
Ekkamai 15 (center) | Ekkamai 3/3
30 (around) | Ekkamai Restaurant 13/7
Sukhumvit 63 1/1
Sukhumvit 63 Restaurant 7/6
Sukhumvit 63 Ekkamai Restaurant 15/4
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From the Table 4.1, you can see that the results from all keywords
are equal or less than the results from a single query in our system.

Comparing to Google shows that our system is simpler way to use.
Users have to try many keywords in Google to get the relevant
information. The users have to pick the right one on their own that means
they have to type in and check spelling themselves. Since the name of
areas, streets and roads in Bangkok are in non-English language, some
sites spell different from others.

When searching our system, it shows straight answer in next page.
The users do not have to click again to find out information. Google is a
search engine for webpage its first page result shows ten webpage as in
Figure 4.4. The users have to decide on their own which result is
interesting for them. Then, click to find whether the information matches
their expectation.

Our system display much more meaningful information. From our
evaluation, some pages liked from Google are irrelevant information such
as hotels or condominiums information even the search key used has a
word “restaurant”. Of all result shown in table 4.1, only one page from
Google with a search key “Sukhumvit 63 Ekkamai Restaurant” is
dedicated to restaurant- a somewhat a direct hit in our perspective. It
returns 15 restaurants like our system. (By the way, it was not the same
list as our system.) Furthermore, our system result is sorted in relative to
distance from our location of origin and provides useful information for
users such as type of restaurant and price per head.

Many results from Google are duplicated information. Some pages
from sites contain identical information. Our system shows duplicate
restaurants around the center area like Google does. However, it does that
with a purpose. Usually users already have their mind set on which
direction from the origin they would prefer to choose. This way the
system helps filtering restaurants for direction users choose. It should be
noted that Google beats our system in term of response time.
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Chapter S

Conclusion and Recommendations

5.1 Conclusion

The objectives of this project to develop Junction-based location
query system for restaurants for search the restaurant by using the user
keyword to rank the places nearby. User can also choose price per person
or type of food to improve the result. The system will show the list of the
restaurant that the user query such as rank in between ‘300-500 baht’ per
person or ‘Thai Food’, ‘Japanese Food’ or ‘Bakery’. The evaluation
shows that our system is much easier to use as well as understanding the
precise result.

We design the system’s infrastructure for an area semantic
searching on web platform by using MySQL, Perl and Apache Server.
The result of our system is represented in XML format, which means it is
very easy to use HTML page illustrates our result.

5.2 Recommendation

There are many areas where we can improve our system. For example:

1. If the database is huge, it will need a well management. Partial
database can be one of solutions to reduce search space.

2. An area could have many aliases. Though our system bases on
unofficial name, we have not allowed user to refer to the area by any
other names.

3. The system could combine other classes of layers altogether to
create a more complete map. As we mentioned, restaurant is just an
example of a class of our interest. It also should be noted here that
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different class such as real-estate might require different search algorithm
due to different coverage area.

4. The system should be able to cooperate with Google Earth. With
visual map feature, user can obtain driving direction.

5. Finding a way to import the real map to our structure, so that we
could obtain a consistent and complete data in our system. Currently we
allow user to participate in creating our map.

6. Web application could allow users to quickly change to location
of origin. Once users see the result page, they should be able to re-submit
the query from the page to change their point of origin.
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B: Perl Tutorial

This is a brief Perl tutorial for more understanding our Perl
program for example, how Perl connects to database or which modules
needs to be use. In the tutorial, we divide into 4 sections, first we discuss
about database, then file handing, Perl/CGI, and adjacency matrix. For
more about Perl, you can go to ActivePerl User Guide.

B.1 Connecting Perl to Database

PERL is capable of running SQL and MySQL queries including:
inserts, selects, updates, deletes, etc through a module termed DBI.
Therefore the server needs two modules to be install; DBI and
DBD::mysql. DBI stands for database interface. Any functions associated
with DBI should work with the entire available SQL platform including:
SQL Server, Oracle, DB2, and MySQL.

Before continuing, be sure the following modules are installed:

e DBI
e DBD::mysql

Once they are installed, we can build the introduction to our script
by telling PERL to use these modules as follows:

\

#1/perl/bin/perl

# PERL MODULES WE WILL BE USING
use DBI;
use DBD::mysql

N /
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Again, these modules allow for us to call upon functions specific to
working with any database platform. These modules must be in "use" to
ensure proper functionality of our scripts.

We will be calling on our database, table, and host machine from
time to time. We recommend setting up some variables for your database
and table name, so that you can call upon them as you wish throughout
this brief tutorial. You may also set up some variables for your user name
and password as we will also need to connect to your MySQL.

Mperl/bin/perl \

# PERL MODULES WE WILL BE USING
use DBI;
use DBD::mysql

$database = "project";
$hostname = "localhost";
$port = "3306";
$username = "root";

$password = 'kmitl'; /

In order to connect to our database platform we first need to know
our web server's data source name. This information should be readily
accessible in your server's documentation.

[$dsn = "dbi:SQL_Platform:database_name:host_name:port"; ]

Since we plan on executing our scripts from our server through our
browser, we can alternatively substitute our host's name with the term
localhost.

{ $dsn = "dbi:SQL_Platform:database_name:localhost:port"; J
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Previously, we had set up a config script with some information
about our web host and SQL platform including a user name and
password. We can now plug all those variables into the connection string
and connect to our database.

We can establish a connection with a script like the following.

@erl/bin/perl \

use DBI;
use DBD::mysq]l;

$database = "project";
$hostname = "localhost";
$port = "3306";
$username = "root";
$password = 'kmitl';

Qisn = "DBI:mysql:database=$database;host=$hosmame;port=$porty

On a side note, we have also created what is known as a database
handle. Our variable, $dsn, is now the handle which we will have to use
each time we wish to execute a query. We should probably go ahead and
shorten up that handle since we will be using it in every query script.

merl/bin/perl \
use DBI;

use DBD::mysql;

$database = "project”;
$hostname = "localhost";
$port ="3306";
$username = "root";
$password = 'kmitl';

$dsn = "DBI:mysql:database=$database;host=$hostname;port=$port";

$dbh = DBI->connect($dsn, $username, $password) or die("Could not

@ecﬂ ");
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To querying it must be prepared and then executed. A few lines of

code are required for this, first the prepare() function and then the

execute() function.

#1/usr/bin/perl

# PERL MODULES WE WILL BE USING
use DBI;
use DBD::mysql

# HTTP HEADER
print "Content-type: text/html \n\n";

# CONFIG VARIABLES
$platform = "mysql";
$database = "store";

$host = "localhost";

$port = "3306";
$tablename = "inventory";
$user = "username";

$pw = "password";

# DATA SOURCE NAME
$dsn = "dbi:mysql:$database:localhost:3306";

# PERL DBI CONNECT
$connect = DBI->connect($dsn, $user, $pw);

# PREPARE THE QUERY
$query = "SELECT * FROM area;
$sth = $dbh->prepare($query);

# EXECUTE THE QUERY
$sth->execute;

# LOOP THROUGH RESULTS
while(($coll,$col2) = $sth->fetchrow_array){

print “Column! = $coll, Column2 = $col2”;

}
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B.2: File Handling

Now we shift gears as we introduce file handling. In PERL files are
given a name, a handle, basically another way of saying alias. All input
and output with files is achieved through file handling. Filehandles are
also a means by one program may communicate with another program.

A filehandle is nothing more than a nickname for the files you
intend to use in your PERL scripts and programs. A handle is a temporary
name assigned to a file. A great filehandle is an abbreviated version of the
filename. The example below illustrates how you will use a file handle in
your PERL code.

@usr/bin/perl \

use Fentl;

$FileRoute = "home/html/myhtml].htm]"
sysopen(HANDLE, $FileRoute, O_RDWR|O_CREAT|O_TRUNC,
0755);
printf HANDLE "Junction-based location query system for restaurants";
@)se (HANDLE); J

Files are opened using the sysopen function. It requires the
declaration of a new module for PERL; Fentl module. The sysopen
function may be passed up to 4 arguments, the first is always the file
handle, then our file name also known as a URL or fileroute, flags, and
finally any permissions to be granted to this file.

B.3: Perl /CGI

For using HTML with Perl, rather than use print function to type
all of HTML code, we use CGI module. Let's see how to use a module in
your CGI program. First you have to actually include the module via the
use command.

[ use CGI qw(:standard), ]
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Note we're not doing use CGLpm but rather use CGI. The .pm is implied
in the use statement. The qw(’standard) part of this line indicates that
we're importing the "standard" set of functions from CGI.pm. The
example below shows how we use Perl/CGI.

use CGI qw(:standard);

print header;

print start_html("Hello World");
print end_html;

After running the script, the HTML code will be as below:

Content-Type: text/html; charset=ISO-8859-1
<IDOCTYPE html

PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.org/TR/xhtm11/DTD/xhtml1-transitional.dtd">

<htm] xmIns="http://www.w3.0rg/1999/xhtml" lang="en-US"
xml:lang="en-US">

<head>

<title>Hello World</title>

<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-
1" />

</head>

<body>

</body>
</html>

B.4: Adjacency Graph

Perl has module name Graph to help us deal with any kind of graph
data structures. To create adjacency matrix of our system, we use



74

undirected adjacency matrix graph, the program needs to include 2 sub-
modules of graph via the use command:

use Graph::Undirected;
use Graph::AdjacencyMatrix;

This is an example code:

656 Graph::Undirected, \
use Graph::AdjacencyMatrix;

my $g = Graph::Undirected->new;
$g->add_edge($nodel, $node2);

Qam = Graph::AdjacencyMatrix->new($g);j

The add_edge function adds the edge to the graph. Implicitly first
adds the vertices if the graph does not have them. You can use
Graph: : AdjacencyMatrix to compute the adjacency matrix and optionally
also the distance matrix of a graph, and after that query the adjacencyness
between vertices by using the is_adjacent() method
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C: Related Literatures

C.1: Semantic Information Retrieval in the COMPASS Location
System

Author: Frank Kargl, Giinter Dannhduser, Stefan Schlott
and Jirgen Nagler-Thlein
Publication: Lecture Notes in Computer Science Volume

4239/2006 pp. 129-143
Abstract

In our previous work, we have described the COMPASS location
system that uses multiple information sources to determine the current
position of a node. The raw output of this process is a location in geo-
coordinates, which is not suitable for many applications. In this paper we
present an extension to COMPASS, the so called Translator, that can
provide facts about the location like city name, address, room number,
etc. to the application. These facts are represented in the Semantic Web
RDF/XML language and stored on distributed Geo RDF Servers. The
main focus of this paper is a location-based service discovery mechanism
which allows a node to find all services that can provide facts about its
current location. This discovery service is built upon a structured Peer-to-
Peer system implementing a distributed hash table.

C.2: A Collaborative Framework for Location-Based Services

Author: Shijun Yu, Marie-Aude Aufaure, Nadine Cullot
and Stefano Spaccapietra

Publication: In Proc. of the 15th Conference On Advanced
Information Systems Engineering, Forum
Proceedings of CAiSEA’03, Klagenfurt/Velden,
Austria, June 16-20 2003
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Abstract

This short paper is aimed to discuss the challenges for location-
based services and proposes our framework, which makes it possible to
obtain information from heterogeneous sources, and further set up the
collaboration between Data Repositories and derived Top Hits Repository
to improve the request-response efficiency. In our framework, the Data
Handler, Profile Manager, Data Repository and TOP Hits Repository are
key components. Through analyzing user profiles and location, Data
Handler can locate suitable data sources and keep frequent queries and
their answers in TOP Hits Repository for later requests.

C.3: Location-Based Spatial Modeling Using Ontology

Author: Shijun Yu, Marie-Aude Aufaure, Nadine Cullot
and Stefano Spaccapietra

Publication: In Proceedings of the 6th AGILE on
Geographic Information Science - "The Science
behind the Infrastructure", Lyon, France, April
24-26 2003

Abstract

Location-Based Spatial Modelling Using Ontology Providing
location-based service is an increasingly demanding challenge in our free
and convenient e-commerce era. To model and fully use the existing
information is a necessary prerequisite to better services. We have
described issues involved in supporting an ontology-based information
searching approach. We presented our architecture of mobile information
integration and the approach of navigating between the branches and
nodes in the ontology tree. Building the mappings between ontologies
and between the heterogeneous data sources and making precise
inference reasoning regardless of the data sources appear as the major
issues.
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C.4: Location- and Time-Based Information Delivery in Tourism
Author: Annika Hinze and Agnés Voisard

Publication: Advances in Spatial and Temporal Databases,
8th International Symposium, LNCS 2750,
Santorini Island, Greece, 2003

Abstract

Today’s mobile devices allow end users to get information related
to a particular domain based on their current location, such as the fastest
route to the nearest drugstore. However, in such Location-Based Services
(LBS), richer and more targeted information is desirable. In many
applications, end users would like to be notified about relevant events or
places to visit in the near future according to their profile. They also do
not wish to get the same information many times unless they explicitly
ask for it. In this paper, we describe our system, TIP (Tourism
Information Provider), which delivers various types of information to
mobile devices based on location, time, profile of end users, and their
“history”, i.e., their accumulated knowledge. The system hinges on a
hierarchical semantic geospatial model as well as on an Event
Notification System (ENS).





