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ABSTRACT

Ontology is one of the most important constituensémantic web layered architecture. Without omgplat is
impossible to maintain relationships among reallgv@ntities. Various operations can be performedontology like
merging, mapping, evaluation and validation of tod@s. The paper classifies ontologies at variewsls like lexical
level, hierarchical level, syntactic level and deslevel. Besides this, a comparative study is plswided on different

methods for evaluation and validation of ontolodiks Prompt, OntoMetric, OntoClean and many more.
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INTRODUCTION

The term semantic web was coined by Sir Tim Berhess in 1965. It came into existence with aim toidde
gap between humans and machines. Its architechaledes ontology that can be said as spine of setnareb.
Ontologies are data models that represent mearfirggroantics in expressive way. Ontologies are ueethaintain
relationship among real world entities belongingpésticular domain. It has various definitions Ifilosophical, formal,
explicit, specific, shared and many more. Therenations to express ontologies called as Ontolagguliages like RDF,
OWL. They have predefined syntaxes and logic basedantics that performs reasoning and manipulatiétisthe help
of ontologies. Semantic web is treated as thirceggtion of web (Web 3.0) that focuses on generaifametadata and its
annotations are filled in machine understandablenfoDifference between current web and semantic wab be
illustrated by taking an example of library. An didrary with full of books without catalogue isetited as current web
while modern computerized library with cataloguessémantic web. Obviously, modern librarians warktdér because
they have to search catalogues directly rather $eanching whole books. In catalogue, resultsetreeved/found on basis
of author's name, publisher’'s name, ISBN number € most important feature in modern libraryhattrecord field
values are ordered and their values are interpiietésternational standards like MARC format. Itegsvocabularies in
form of concept hierarchy like Dewey Decimal Cléisation System (DDC) or Universal Decimal Clagsifion System
(UDC) . These standards are very vital for dissewmm of information in libraries. Similarly in welthese standards are
used as ontologies to capture values of recordsn,Tiese values acts as metadata to maintaip@exbility between
standards. If there are multiple standards, they Hre to be mapped first before sharing of infdioma Semantic web
technologies like XML, RDF aims to create ontolegénd metadata either from scratch or from existinplogies. New
ontology can be created from existing ontology leyfgrming various ontology evaluation approach&s PROMPT,
OntoMetric etc. Thus, it is concluded that semantéb is an application for generation of metadatd enhances the

results of current web with the help of ontologhefe are various problems associated with the dpuant of semantic
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web. According to Kevin Kelly, it suffers from faffect which means that development of semantic iwedostly and its
technologies have not been utilized fully. Butll stiost of researchers are trying their hands as web technology to

achieve machine human interaction.

Continuous efforts are being laid down by reseaschreorder to make information systems as intetligsystems
that encompass human interaction with machinefia#t led to focus towards semantic concepts of thatt holds
interpretation and relationship with other concepts recent years, various studies have been apediby scientists,
researchers in order to allow semantic web teclyiedato work in distributed environment and enakleswledge sharing
of information in machine understandable formatsIhecessary to validate and evaluate ontologhaievbuilding them
because ontology building is a task that requiresking from scratch of project. Ontology Evaluatisnone of the key
techniques for the area of semantic web. Ontolagy lze evaluated for a particular domain in whiclexists but an

independent evaluation of ontology is still hardstdve. They can be solved on basis of 3 levels
» Scope of ontology
» Taxonomy view (whole view, Isahierarchy)
» Adaptability of semantic web relations

Semantic Web

This section let readers think about few questld@s\Why would current web need any extension? \Wieye are
irrelevant results produced while on current welb®@ Teason that is common to both questions is dadowledge gap
between user and machines. Current web does net oféchanism to provide deeper understanding @frrimdtion.
Various knowledge management solutions and teclgiedoare there in field of Al to deal with this \ehimissing
information can be accessed with the help of ogiela Ontologies can be social as well as formhéyTare formal in
such a way that they maintain human-machine intieracto enable knowledge reasoning while social fio@s
maintaining relationships between classes and ptiepeof other ontologies. Semantic web aims todfarm web
documents to information. Meaningful data is cakedinformation. It involves creation of commonnfiework that leads
to sharing of data and its reuse among variousiGgtjans. Application of semantic technologies asvareas like data

integration, knowledge discovery, and resourceadisry, classification of data and designing oflligent systems.
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Figure 1: “Evaluation of Semantic Web”
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Ontology

Ontology is treated as formal, explicit specifioatiof shared conceptualization . Besides its formsthure,
philosophical aspects, handling real world scesaribalso acts as medium of linking between huraad michines.

Ontology in itself is a vast research area thdtidhes mapping, merging, extraction, moving and eatébn of ontologies
Ontology evaluation approaches aressified in following categories.
* On basis of comparing ontolog
» On basis of usaged application of ontologi
* On basis of set of documents related to domainlogy
* On basis of human evaluation in order to meet ogiplequirements and compatibiliti

Components of ontology include classes, properiestances, inheritance functions, slots, frameesland su
classes. Relationship between classes and sulxlassdefined by super conc-sut-concept and is defined as
isahierarchy. Example: Theredkss named Institute with its sub classes IITL,INIIT’s. So, it is represented as IIT it
subclass of Institute. There are social ontologied help to achieve interoperability among sowiab applications il
order to move from social web to sertic web. Some of them include FOAF, SIOC, XFN, GRethtions, RSS Fee!

and many more.
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Ontolingua, F-logic, AND On-To Knowledge,
OCML, LOOM, RDF, SELECTION METHONTOLOGY,
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Figure 2: “Ontology and its Constituents”
CLASSIFICATION OF ONTOLOGY EVALUATION APPROACHES
Ontology evaluation approaches are classin following categories.
*  On kasis of comparing ontologi
» On basis of usage and application of ontolc
» On basis of set of documents related to domainlogy

e On basis of human evaluation in order to meet ogiplequirements and compatibiliti
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CURRENT APPROACHES IN ONTOLOGY EVALUATION AND VALID ATION

A craze towards learning of semantic web and ithrielogies has led to development of huge number of

ontologies that needs to be evaluated and validzaedd on following approaches are stated below:
Evolution Based

As the word suggests evolution specifies evolviagrftime to time. It is known that ontologies véiym time to
time that leads to enhancement of knowledge ance mpeecise results. This method tracks changes rapdoivements
done in existing ontology when subjected to différeersions. As per Noy, evolution in ontology mirg caused due to

three features mainly-variable domain, changepétification and conceptualization.
Logical (Rule-based)

This approach makes use of rules for deducing énfegs in given ontology. When object propertiesvad
classes are different from each other, they areesemted as (owl: different from) or disjoint fraeach other as (owl:

disjoint with).

The rule for corresponding query follows some syntaquery is “My aunt is my father’s sister”, theepresent

it with rule in corresponding family ontology. Rukewritten as: Rulel_//_MyAunt_is_my_father's_sist
Metric-Based (Feature-based)

This approach provides quantitative scenario temiontology as it tracks variations of classes puagerties of
source ontology and target ontology. It also penfooperations like union, intersection between $aleemas of ontology

that leads to distributed percentage of instanEgs/en schema.

METHODS FOR EVALUATING ONTOLOGIES
OntoMetric

Why OntoMetric?

Choosing ontology for new project among various dm® is one of the major problems that are beicgday
knowledge engineers. Till now, ontologies are baihgsen by little experience of researchers bsidtuld be chosen by

taking its schema into consideration.
What is OntoMetric?

This method consists of set of processes thatruast select in order to determine compatibility aetection of
ontologies. It is used for selection of optimalaagy among various domains and making it compat#s per standards
of given project. OntoMetric is based on Analytieethrchy Process (AHP) that also provides methodsdusing of

ontologies. AHP considers dimensions that neecttohecked before using ontology. Following areffadures of AHP:
e Content of ontology
» Ontology implementation language

e Steps required for building ontology
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Platform used

Const incurred in building ontology

So, it is concluded that OntoMetric acts as quatiné measure for every candidate ontology by using

dimensions.

OntoClean
Why OntoClean?

Finding meta-relations among concepts is not masiee task. It requires cleaning of ontologies.
What is OntoClean?
Following are properties of OntoClean:

Rigidity- It defines the links between property andividuals. A property is said to be rigid iffig vital for all its
mentioned instances. A property is non rigid i§inot vital for some of its instances and it isi-aigid iff it is not

vital to all its instances.

Unity- This property specifies that parts of scheana& unified if they are found by joining instandescommon

relation R as represented bR € I'vI?v...I">
There are two building blocks that play vital ralddmplementation of OntoClean:
Set of axioms that specifies given requirementsamdtraints of given ontology.

A Meta ontology that is also called as Schema hibsa It includes object properties and data tyyopprties.

OntoQA

It is implemented in form of java application thehploys Sesame (open source framework). It acRH5

repository in which various OntoQA components esedJas:

Prompt

Ontology- It finds metric values of ontology. Ordgy schema holds following elements viz. Classel (C
Properties (P), Instances (I) and Inheritance HFonst(HC). Knowledge base of ontology holds followi

elements viz. Instances (1), Class Instantiationdtion (CF) and Relationship Instantiation Functjet)

Ontology and Keywords- It uses Word Net to find @yyms of given terms used in given ontology. lbalses

above calculated metric values to determine overallity value of ontology.

Keywords- OntoQA makes use of Swoogle-a crawleretbaseta search engine that finds RDF and OWL

documents in context of entered keywords.

It is one of plug-in and acts as tool for comparimgologies. It is partial not complete algorithar fepresenting

ontologies. With the help of this plug-in, user g@rform various functions on given ontology likemgparison, merging,

mapping, extract features from source ontology mwade it to target ontology. It holds various featuthat are used to

provide suggestions and reduces conflicts betwatniagies. These features cover:
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e Classes and slots used for merging

» Hierarchy of both schemas (PROMPT will give betteggestion if two classes are similar becausedhegasier

to merge)
» Attachment of slots with respect to classes
» Facets and their values (It is required to restenge of classes while merging their slots)
Besides this, PROMPT also helps to identify cotdlitvat are among the following-
e Naming conflicts
*  Null references
* Redundant classes
Working of PROMPT Algorithm:
Input- Source ontology and target ontology
Steps are:
» List of common classes is being created and matched
e Operation is performed by user on basis of PROMBUiggestions
«  PROMPT performs operations automatically and ksitsa changes to do with ontology.
» Generates suggestion list on basis of structuomtafiogy
« Determine conflicts occurred while merging bothadogies and provide its solutions.

In our Protégé-based implementation, we use Pratégéonent-based architecture to allow the usg@iug in

any term-matching algorithm.

Make initial suggestions

:

Select next operation |

h J

‘ Perform automatic updates |

| Find conflicts |

‘ Make suggestions |

Figure 3: The Flow of Prompt Algorithm

The gray boxes show the action performed by thenBtdool. And the white boxes show the actions qrentd

by the user.
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Modes of PROMPT Tool
The PROMPT tab allows you to manage multiple orgfigle in Protégé-2000. Using PROMPT you can:
* Merge two ontologies into one;
» Extract a part of an ontology;
* Move frames from included to including project;
» Compare two versions of the same ontology and ereaterged version

Except for move frames, these operations createpy of the ontology in your working project and \eathe

original project intact. In the case of move frapfeswvever, both the included and including projextschanged.
Merge Mode

It lets users to merge two existing ontologies dadelops new ontology from them. The original cogi¢s are

left untouched. In merge mode, the Prompt Tab @etsub tabs:
» The Suggestions Tab
* The Conflicts Tab
e The New Operations Tab
With the help of these tabs, merging and mappioggsses can be done effectively.
Extract Mode

It lets users to extract/retrieve some subset feataf knowledge base that contributes to parbaofce ontology.
Retrieved ontology can either be saved as newfilaadr moved in existing project but source ontpldeft unchanged. In

extract mode, the Prompt Tab has two sub tabs:
» The Suggestions Tab
* The New Operations Tab
The Conflicts tab does not appear in extract mode.

Via these tabs, PROMPT guides you through the expyeocess, making suggestions based on the frgmes

have already copied.
Moving Frames Mode

Moving frames mode allows us to move frames froningtuded to an including project. This is the ontpde
that alters the original ontology as well as thgeé ontology. It is a good idea to make copiebath the including and

included ontologies before you enable moving framesle.

There is inclusion mechanism in Protégé that lerbtsing of ontologies and their frames from erptproject.

This mode allows moving of frames of existing ontpl to included project.
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In moving frames mode, the Prompt Tab has two ahb:t

* The Conflicts Tab
* The New Operations Tab

The Suggestions tab does not appear in moving Banusle.

Via these tabs, PROMPT guides you through the ngpfrisames process, identifying conflicts and propgsionflict-

resolution strategies.
Compare Mode

This mode is only used for comparing two ontologigsfinding frame changes in them. Like merge, carap
uses a number of heuristics to make a best gudsscasnges and correspondences. In this casbethéstics behind the
standard PROMPT merge can be modified. When theptafects to be merged are known to be differemsivas of the
same ontology, Protégé can use stronger heuristiggesting, for example, that a single unmatclidthg of the same
parent in the two different versions may be the esdrame with a different name. By concentratingtioa differences
between two similar projects (rather than the dntibs of two different projects as in merge), pame can give much

better results for the type of reconciliation regdiin version control.
PROMPT Operations

PROMPT is used to copy, merge, move and extraotrmition from source ontologies to target ontolsged
vice versa. Except move operation, source ontolegyains unchanged because in move operation, saumodogy

classes have been added into current project.

The operations available depend on our initial chaf how the mode for incorporating our sourceolmgfies

into the working project. The available operatiémseach type of PROMPT action are as follows:

Table 2: Modes of Operations in PROMPT

Mode Available Operations

Merge Classes, Merge Slots, Merge Instances, Cop

Merge Mode Class, Copy Slot, Copy Instance, Remove Parent

Extract Mode Copy Class, Copy Instance, Copy Slot

Moving Frames ||Move Class, Move All Instances Of Class, Move
Mode Instance, Move Slot

Compare Mode |[View Only; No Operations Available

CONCLUSIONS & FUTURE SCOPE

Different kinds of mismatches that could happeroimiology integration and sketched the current gmist to
reconcile different mismatches have been discusstids paper and also argudttht mappings are crucial components for

many applications. Many works on ontology mappiagenbeen done in the context of a particular apfitin domain.
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