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# # 5271443621 : MAJOR COMPUTER SCIENCE
KEYWORDS : SEMANTIC WEB / ONTOLOGY / ANNOTATION

SUTTHIRAK SANGCHUN : DEVELOPMENT OF SEMANTIC SEARCH USING
OBJECT-ONTOLOGY MAPPING. ADVISOR : ASSOC. PROF. PORNSIRI
MUENCHAISRI, 70 pp.

The algorithm of most searching systems simply matches between input search queries
and a collection of data in the databases by comparing text similarity. Nowadays, new
knowledge has been continuously and immensely established. Therefore, definition and
relationship of vocabularies vary in each field of knowledge. As a result, the searching
algorithm using only text similarity comparison cannot find other relevant information of
the searching word. This research introduces a method to develop a searching system
capable of matching the searching word and its related definitions by applying Object-
Ontology Mapping (OOM) approach. Researcher applies OOM to develop the system
called Thailand Amphibian Information System (TAIS). TAIS assists users to effectively
search all the Amphibians found in Thailand. The system searching can be done by
either specifying scientific or common names of any Amphibian. The results from TAIS
significantly show the relationship between creatures in the group and Biology
classification. In addition, the ontology used along with database searching can be
either added or modified in order to support new knowledge of Biology classification in
the future.

In the evaluation, researcher evaluates effectiveness and efficiency of the OOM
approach. The effectiveness evaluation shows that OOM approach has the correct

result and effectiveness will increase by using the other software components such as

cache.
Department : Computer Engineering....._.. Student's Signature .
Field of Study : Computer. Science . Advisor's Signature
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Object Mapper

Java Code
Database
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@efinition(query="" +

" PREFIX oboInOwl: <http://www.geneontology.org/formats/obol
+" PREFIX rdfs:<http://www.w3.0rg/2000/01/rdf-schema#="

+" PREFIX rdf:<http://www.w3.0rg/1999/82/22-rdf-syntax-ns#="
+" PREFIX owl:<http://www.w3.0rg/2002/07/owl#="

+" PREFIX xsd:<http://www.w3.0rg/2001/XMLSchema#="

+" SELECT ?resource ?name ?resourcetype ?typelabel ?sourcere
+" WHERE {"

+" ?source rdfs:label ?sourceref."

+" ?source rdfs:subClass0f+ ?resource.”

+" ?resource rdfs:label name."

+" ?resource rdfs:subClassOf ?blanknode."

+" ?blanknode owl:someValuesFrom ?resourcetype.”

+" ?resourcetype rdfs:label ?typelabel.”

+" FILTER (contains(lcase(?sourceref), lcase(?parameter)))."
+" FILTER (!(isBlank({?resource}}).”

+II n

.entity="amphibian-th")

public class Species {

@Mapper
@Parameter
private String parameter;

@variable(target="name",
filter="typelabel",
equal="class")

private 5String bClass;

@variable(target="name",
filter="typelabel"®,
equal="order")

private String order;

@variable(target="name",
filter="typelabel",
equal="family")

private String family;

@variable(target="sourceref")
private String species;

@Property(name="1localname" )
private String localname;

@Property(name="1local")
private String locality;
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Code

Send object id

Value

Object1 ClassPath

Get result as an object
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Animal animal = (Animal)objectMapper.get("animal");
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@Retention(RetentionPolicy. RUNTIME)
@Target(ElementType. TYPE)

public @interface Definition {

String query();
String entity() default "";

}
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Upload new ontology
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Choose File | Mo file chosen
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ODBMS
main  owl  guery
Query

SPARQL

parameter leptolalax pelodytoides
species information ¥

type name
genus**hitp/fiwww.w3.0rg/2001/XMLSchema#string Leptolalax (Dubois 1980)**http/Mmww.w3.0rg/200 1/ XMLSchema#string
family**httpiwww w3.0org/2001/XMLSchema#string Megophryidae (Bonaparte 1850)**http:/www w3 .0rg/2001/XMLSchema#string
order**httpJ/iwww.w3.0rg/2001/XMLSchema#string Anura (Merrem 1820)"*http/fwww w3 .0rg/2001/XMLSchema#string
superorder**hitp Jiwww.w3.0org/2001/XMLSchema#string Salientia®*http /Awww.w3.0rg/2001/ XML Schema#string
subclass™ hitpiwww w3.org/2001/XMLSchema#string Lissamphibia**hitp//www w3 .org/2001/XMLSchema#string
class**httpJ/fwww.w3.0rg/2001/XMLSchema#string Amphibia (Linnaeus 1758)**hitp //www.w3.0rg/2001/XML Schemas#string
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public class Animal {

private String parameter;
private String species;
private String localname;

}
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@Definition{query = "PREFIX biodb:<http://www.biologydb/element#>"
+ " PREFIX rdfs:<http://www.w3.0org/2000/01 /rdf-schema#>"
+ " PREFIX rdf:<http://www.w3.0org/1999/02/22-rdf-syntax-ns#>"
+ " PREFIX owl:<http:/ /www.w3.0rg/2002/07 /owl#>" + " SELECT ?species "
+ "WHERE {" + " ?element biodb:name ?parameter.”
+ " ?element biodb:name ?species." + "}", entity = "amphibian")
public class Animal {

@Mapper
@Parameter("parameter")
private 5tring parameter;

@Variable(target = "species")
private String species;

@Property(name = "localname")
private String localname;
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Species
+parameter
+bClass
+bSubClass
+superOrder
+order
+family
+genus
+species
+localName
+locality
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@Definition(query = "PREFIX obolnOwl: <http://www.geneontology.org/formats/obolnOwl#>"

+ " PREFIX rdfs:<http://www.w3.0rg/2000/01 /rdf-schema#>"

+ " PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>"

+ " PREFIX owl:<http://www.w3.0rg/2002/07 /owl#>"

+ " PREFIX xsd:<http://www.w3.0rg/2001/XMLSchema#>"

+ " SELECT ?resource ?name ?resourcetype ?typelabel ?sourceref"

+ " WHERE {"

+ " ?source rdfs:label ?sourceref."

+ " ?source rdfs:subClassOf+ ?resource.”

+ " ?resource rdfs:label Zname."

+ " ?resource rdfs:subClassOf ?blanknode."

+ " ?blanknode owl:someValuesFrom ?resourcetype.”

+ " 7resourcetype rdfs:label ?typelabel.”

+ " FILTER (contains(lcase(?sourceref), lcase(?parameter)))."

+ " FILTER (!(isBlank(?resource)))." +"}", entity = "amphibian-th")
public class Species implements Serializable {

@Mapper
@Parameter("parameter”)
private String parameter;

@Variable(target = "name", filter = "typelabel”, compare = Comparator.EQUAL, equal = "class")
private String bClass;

@variable(target = "name", filter = "typelabel”, compare = Comparator.EQUAL, equal = "subclass")
private String bSubClass;

@Variable(target = "name”, filter = "typelabel”, compare = Comparator.EQUAL, equal = "superorder"
private String superOrder;

@Variable(target = "name", filter = "typelabel”, compare = Comparator.EQUAL, equal = "order")
private String order;

@Variable(target = "name", filter = "typelabel”, compare = Comparator.EQUAL, equal = "family")
private String family;

@Variable(target = "name”, filter = "typelabel”, compare = Comparator.EQUAL, equal = "genus")
private String genus;

@Variable(target = "sourceref")
private String species;

@Property(name = "localname")
private String localname;

@Property(name = "local")
private String locality;
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AN 22

@Definition{(query=" PREFIX obolnOwl: <http://www.geneontology.org/formats /obolnOwl#>"
+" PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>"
+" PREFIX rdf:<http:/ /www.w3.0rg/1999/02/22-rdf-syntax-ns#>"
+" PREFIX biodb:<http://www.biclogydb/element#>"
+" SELECT ?localname ?species”
+" WHERE {"
+" ?element biodb:name ?parameter.”
+" ?element biodb:name ?localname.”
+" ?element biodb:localnameof ?species."
+|- }II)
public class LocalName {

@Parameter("parameter")
private String parameter,;

@Variable(target="localname")
private String localName;

@Variable(target="species")
private String Species;
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<bean id="objectMapper" class="com.tais.mapping.ObjectMapper">
<property name="objectMappingMap">
<map>
<entry>
<key>
<value>species</value>
</[key>
<value>com.tais.object.Species < /value>
<fentry>
<entry>
<key>
<value>localname</value>
<[key>
<value>com.tais.object.LocalName</value>
<fentry>
</map>
< /[property>
< /bean>
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Class
« Amphibia - vasgmaznauaw (lchthyophis youngorum) , Ausizn (Eejervarya raja)

Sub Class
e Lissamphibia - ddlasanasguan (lehthyophis youngorum) , nustn (Eejervarya raja)

Super Order
« Salientia - nusan (Fejervarya raja)

Order

e Anura - nusan (Eejervarya raja)
e Gymnophiona - asgeasaaguan (lchthyophis yvoungorum)

Family
» |chthyophiidae - idaagmasauiw (lchthyophis youngarum)
« Ranidae - nusian (Fejervarya raja)

Genus

¢ |chthyophis - diasgmazguin (lchthyophis youngorum)
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Species
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o iuegeasnauaw (lchthyophis youngorum)
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MARNUIN N

ANSINHANISIARRINT1IALscANEName3lalalan

.. . NaNNT AINNYNAB
ANAY Tedlad A . .
AP N1TAUAL
1 NULINGY Rana alticola 1
2 NUAREAUNUUA Rana schmackeri 1
3 NUFITN Fejervarya raja 1
4 ﬂ‘imfiu Limnonectes kuhlii 1
5 NULINABE Rana montivaga 1
6 NLLITUAIAD Rana chalconota 1
7 | nurziauiunials Rana hosii 1
8 AULAINBDIANEY Rana luctuosa 1
9 | nunaslna Rana lateralis 1
10 | nudvaay Rana leptoglossa 1
11 | NUUR99A Rana signata 1
12 NUNBUNANE Limnonectes plicatellus 1
13 | NUUAIANELREN Rana miopus 1
14 NULANABEATT Rana montivaga 1
15 NURATUNIAT Ingerana tenasserimensis 1
16 ﬁmmwau Ichthyophis acuminatus 1
17 | @eeagAndt Ichthyophis supachaii 1
18 | \TuAnIng Occidozyga martensii 1
19 \eARTUN Occidozyga lima 1
20 ﬁmgmmﬁmw Ichthyophis youngorum 1
21 ERERAGRN Rana lateralis 1
22 Fm%‘iu Occidozyga laevis 1
23 | Thaguunay - 0




52

v o

24 | ThegAnde - 0 0
25 | Thenae - 0 0
26 | 1mazun - 0 0
27 | Thagmaagmn - 0 0
28 | Yhewaas - 0 0
29 | Thenau - 0 0
30 | Aenanaviuma Megophrys nasuta 1 1
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1A N9 ITHIANRTRINTNAABIATIN (A1)

N
UIU
oo 1 2 3 4 5 6 7 8 9 10
ANNTDIR
5 2.106 0.816 0.39 12.87 0.43 0.02 0.019 0.022 0.023 | 0.021
10 3.688 2.866 1.644 1.751 0.861 0.039 0.035 0.043 0.047 |0.038
20 7.69 7.367 4.432 2132 0.493 0.89 0.064 0.062 0.067 | 0.491
40 18.041 7.941 6.734 2651 2.189 0.556 0.876 0.12 0114 | 0.123
80 32.142 17.326 13.242 8.068 5.653 2.292 1.431 0.959 0.306 | 0.987
160 65.077 35.068 23.724 11.896 | 11.124 6.331 4.073 1.207 2418 | 0.535
320 123.549 77.861 45.56 30851 | 16.098 | 12.018 4.378 1.097 474 | 2.991
640 224.744 | 150.611 87.575 48.594 | 31.478 | 20493 | 12379 9.116 4917 | 5.884
1280 420457 | 249.241 152106 | 102.05 | 58.844 | 34327 | 24534 | 20.069 | 13.952 |9.369
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import java.lang.annotation.ElementType;
import java.lang.annotation.Retention;
import java.lang.annotation.RetentionPolicy;

import java.lang.annotation.Target;

@Retention(RetentionPolicy. RUNTIME)

@Target(ElementType.TYPE)

public @interface Definition {
String query();

String entity() default "™";
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import java.lang.annotation.ElementType;
import java.lang.annotation.Retention;
import java.lang.annotation.RetentionPolicy;

import java.lang.annotation.Target;

@Retention(RetentionPolicy.RUNTIME)
@Target(ElementType.FIELD)

public @interface Mapper {
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import java.lang.annotation.ElementType;
import java.lang.annotation.Retention;
import java.lang.annotation.RetentionPolicy;

import java.lang.annotation.Target;

@Retention(RetentionPolicy.RUNTIME)

@Target(ElementType.FIELD)

public @interface Parameter {

String value();
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import java.lang.annotation.ElementType;
import java.lang.annotation.Retention;
import java.lang.annotation.RetentionPolicy;

import java.lang.annotation.Target;

@Retention(RetentionPolicy. RUNTIME)
@Target(ElementType.FIELD)

public @interface Property {

String name();
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import java.lang.annotation.ElementType;
import java.lang.annotation.Retention;
import java.lang.annotation.RetentionPolicy;

import java.lang.annotation.Target;

import com.ma.enumulation.Comparator;

@Retention(RetentionPolicy. RUNTIME)
@Target(ElementType.FIELD)
public @interface Variable {

String target();

String filter() default ";

Comparator compare() default Comparator.NONE;

String equal() default ™;
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