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LTI ENTD T EN DG CR R LEYAN clectronic texts and documents and for transferring that knowledge
Issﬁrazgz:;)zzs effectively, we must use proper methods to gather and retrieve relevant
information. Ontologies provide means to produce structured documents

Indexed by SCOPUS, ISC, & LISTA and use intelligent search instead of keyword search. Ontology defines
Vol. 30 | No. 3 | pp. 979-1006 the common words and concepts used to describe and represent an area
Spring 2015 of knowledge. However, developing ontologies is a time consuming and
WULGEH/CEIRCIMIVERISVALL IO IEEZZ [abor work. So, many ontology developers try to facilitate and speed up
this process by reusing other resources. In fact, thesaurus contains
semantic information and hierarchical structure that make it an
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appropriate resource for ontology construction. Therefore, we
determined to use the thesauri previously developed at Iranian Research
Institute for Information Science and Technology (IRANDOC) to
construct ontology in basic sciences domain. At first, we synchronized

common concepts in thesauri before integrating them as a macro
thesaurus and removed inconsistencies. To reduce the amount of time
and human resources which were needed for synchronizing process,
Thesaurus Synchronizer was developed to illustrate differences between
matched cases of two thesauri. It provides powerful tools for
demonstrating differences and suggestions for each of the existing
matters. Thus, domain experts synchronized each two thesaurus semi-
automatically. Then we merged thesauri and transformed the data format
into ISO 25964 standard. The conceptual model have been designed
based on the terms and their relationships in the integrated thesaurus and
the concept maps that were designed by domain experts for each of basic
sciences (Chemistry, Physics, Biology, Geology and Mathematics). We
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used the methodology called METHONTOLOGY in this stage. The main activity
in this methodology is conceptualization. It enables the construction of ontologies
at the knowledge level. Ultimately, the ontology was generated by formalizing and
implementing the conceptual model in OWL, a web ontology language which is
recommended by the World Wide Web Consortium. The next step is to refine the
relationships to more specific semantic relations. Our domain experts tried to
refine some relationships manually but we decided to design an appropriate
method for refining the ontology semi-automatically. Also, we need to add more
details to our ontology and turn it into heavyweight ontology to get more
advantages out of it in formal reasoning. The main aim of this project is to create a
standard ontology to be used in information storage and retrieval system.

Keywords: Ontology; Thesaurus Transformation; Ontology Engineering;
Knowledge Retrieval
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" Class hiecarchy || Clase hisrarehy (inferned) | [ Annotations | Usage |
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(Soergel et al. 2004) &bzMao!l tulg) Sl » Bodgus i sbdiges I Jous>

(ol G 53 ySee Lls s LMol Ly,
<hasMember>/<isMemberOf> NT/BT
<includesSpecific>/<isa>

<spatiallyInclude>/<spatiallyIncludeln>

<similarTo> RT
<growsIn>/<EnvironmentForGrowing>
<treatmentFor>/<treatedWith>

<hasMember>/<memberOf>

oYU 6l cedi onls GLE Y Jadr 53 45 ol Ll r\?_}gj\ Ol gea
UUC)’KL.;\): S paad by, (2 e o lh e 3 (gl Loilgy 3 gda
Ll 3 oSS 4 e anly il 5 Js) s 53 5 alis il 51 S 4 Y sens
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(o) (Sl ada 75551 55 4l Mool 55 g sgde 53 ol o Al Coal 0 ol DL
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J sk <includeSpecific> O s J sl
O Jshw <isa> J gl
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ilaly 4 ospie =1k Al e 5o Pl 95l bg e ealis Al S
C,J;\vmjswtgg\fw%\,@ju@b d> e 5> .l ol o us <isa>
S dms e QLS el (ST o Iy R 25 Sy gt 5 50 on S s = S
el O g5 ks LS5 5l e 1 K 05 J sk
O 9> <containsSubstance> () g J ghus

O JJLN <substanceContainedIn > O
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(}j}”; <componentOf >J shw &
(Soergel et al 2004) mudlao s Ll 31 o digad ¥ Jou
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Usa) o5\ ppaden Lasly,

X <includesSpecific>Y /'Y <isa> X
X <inheritsTo>Y | Y <inheritsFrom> X
s = JS Lty

X <containsSubstance>Y /'Y <substanceContainedIn> X
X <hasIngredient>Y | Y <ingredientOf> X
X <madeFrom>Y /'Y <usedToMake> X
X <yieldsPortion>Y | Y <portionOf> X
X <spatiallyIncludes> Y | Y <spatiallylncludedIn> X
X <hasComponent>Y | Y <componentOf> X
X <includesSubprocess>Y /'Y <subprocessOf> X
X <hasMember> Y | Y <isMemberOf> X

Kos Ll 5l oladts
X <causes>Y /'Y <causedBy> X
X <instrumentFor>Y | Y <performedBylInstrument> X
X <processFor>Y | Y <usesProcess> X
X <beneficialFor>Y /'Y <benefitsFrom> X
X <treatmentFor>Y | Y <treatedWith> X
X <harmfulFor>Y /'Y <harmedBy> X
X <hasPest>Y | Y <afflicts> X
X <growsIn>Y /'Y <growthEnvironmentFor> X
X <hasProperty>Y | Y <propertyOf> X
X <hasSymptom>Y | Y <indicates> X
X <similarTo>Y | Y <similarTo > X
X <oppositeTo>Y /'Y < oppositeTo > X
X <hasPhase>Y | Y <phaseOf> X
X <growsIn>Y /'Y <EnviromentForGrowing> X
X <ingests> Y / Y < ingestedBy> X
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