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Abstract

Discovering relevant semantic web service is a
heavyweight task. Performance of service discovery is
significantly reduced when the number of services
increases. To overcome this scalability issue, a
lightweight process is introduced before the discovery
mechanism. This process analyses the user request in
order to extract the concepts. Then the service
repository is filtered based on the concepts by
generating SPARQL queries. The unrelated servicesare
discarded during filtering. This filtering will fairly
reduce the input for the discovery process. To avoid
discarding relevant services during exact filtering,
semantic filtering is performed. During this filtering
similar words are found using Word Net. These similar
words are also included in the automatically generated
SPARQL queries. This can provide better efficiency in
mining relevant data from the service repository than
exact keyword based filtering. Thus an initial set of
relevant services are found before the discovery
technique which in turn will improve the performance
of the matchmaking process.
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the computational reliability of discovery technégu
Efficiency -as the time required for finding a suitable
Web servicescalability- as the ability to deal with a
large search space of available Web services, and
stability -as a low variance of the execution time of
several invocations.

Current semantic web service discovery
techniques do not satisfy all the above charatiesis
and are also not efficient to handle the large and
complex services. Scalability problem is considered
in this work. In order to overcome the scalability
problem on semantic discovery mechanisms, there
are some proposals that provide different techrique
to improve the discovery performance, such as
indexing or caching descriptions [6], using several
matchmaking stages and hybrid approaches [8] that
include non-semantic techniques. In this work,
services are filtered using SPARQL queries.

2. BACKGROUND

Semantic Web services serve as foundation tool for

Web services are self-describing, internet-baseti andiscovering and ranking services. Services can be

platform-independent
published using standard

application

componentsdescribeo!
interface  description’VSMO-Lite

using OWL-S, WSMO, SAWSDL,
[3] which defines the features,

languages and universally available via standardunctionality of the services in terms of input,tout
communication protocols. Web service discovery isParameters, and non-functional aspects. In thiswor
the process of finding suitable web services for &2WL-S service [5], [9] descriptions are considered.
given user request. Nowadays, there are huge amount OWL-S service description allows for the
of web services on the Web, which raises a serioudescription of web service in termsafrofile, which
problem during search. Several approaches have be&{ls “what the service does”,mocess modelyhich
proposed for adding semantics to Web servicdells “how the service works”, and grounding,

descriptions,
WSMO.

including OWL-S, WSDL-S,

and Which tells how to access the service. Serviceilpof

describe the service functionality in terms of itgu

Several discovery techniques [1], [7] are Outputs, preconditions and results. Listing 1 dessr

available to discover the semantic web services Ththe service profile for the service which returhs t
following characteristics are considered for judgin Scholarship offered for the academic degree by the

given government.
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<profile:Profile rdf:ID="ACADEMIC-
DEGREEGOVERNMENT_SCHOLARSHIP_PROFILE">
<service:isPresentedBy rdf:resource="#ACADEMIC-
DEGREEGOVERNMENT_SCHOLARSHIP_SERVICE"/
>

<profile:serviceName xml:lang="en">
GovernmentAcademicDegreeScholarshipService
</profile:serviceName>

<profile:textDescription xml:lang="en">

It is an attractive service to know about the scholarship
offered for the academic degree by the given
government.

</profile:textDescription>

<profile:haslnput rdf:resource="# GOVERNMENT"/>
<profile:hasinput rdf:resource="#_ACADEMIC-
DEGREE"/>

Listing 1: OWL-S service profile example

Service descriptions define the functional
non- functional properties of services using conct
from the domain ontologies. For example the ser
description of the
academic_degree_government_scholarship_se
will  contain  Input/Output terms (futional
properties) that refer to concepts like governm
academic degree or scholarship for inste

2.1.Querying Semantic web servi

For querying semantic web services, three appra
are available. They are graph based, rule baset
DL based query languages. Graph based «qt
languages fetch RDF triples based on matchinget
patterns with RDF graphs. Rule based qt
languages provide logical rules to define quens.
based query languages are used to query Descr
Logics ontologies escribed in OW-DL.

There are several graph based qt
languages but SPARQL [10],[4]Simple Protocol
And RDF Query Language) is the only W
recommended language. SPARQL [2] defi
standard query language and data access protatc
use with RDF datamnodel. It works for any dal
source that can be mapped to RDF. For queryiny
service repositories SPARQL has four different &
of queries such as SELECT, CONSTRL,
DESCRIBEand ASK. SPARQL has facilities -

1. Extract RDF sub graphs
2. Construct a new BF graph usindata from
the input RDF graphueriec

3. Return *“descriptions” of the resourc
matching a query part
4. Specify optional triple or graph que

patterns.
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The general format of a SPARQL query

« PREFIXSpecification of a name for a Ul
(like RDQL’s USING)

e SELECTReturns all or some of tt
variables bound in the WHERE cla

e CONSTRUCTReturns a RDF graph wi
all or some of the variable bindir

« DESCRIBEReturns a “description” of th
resources found

e ASK-Returns whether
matches or not

e WHEREiist, i.e., conjunction of quer
(triple or graph) patter

e OPTIONAL-ist, i.e., conjunction o
optional (triple or graph) patter

* AND-Boolean expression (the filter to
applied to the result)

a query patte

3. EXISTING SYSTEN
3.1 FILTERINC
To overcome thescalability issues the services .
filtered before the discovery mechanism as in fi

1. Filtering is performed by two SPARQL queri
such as @ and Qqume.

->-'>

Filtered iository(s’)
-

Discovered services

B!

Ranked services

/
/
/

Service repository(S)

Domain ontology

User request(U)

Figurel: Service discovery including filteril

Qa returns only the services whc
definitions contairall the concepts referred by a u.
request. It assumes that services have to fulfiding
term of the request in order to be useful for theru
Qsome Selects service definitions that refersome(at
least one) of the concepts referred by a user st
assuming that those services may satisfy
requirements.

313

International Journal Of Engineering Research and Technology(1JERT), ICSEM-2013 Conference Proceedings



Proceedings of International Conference “ICSEM’13”

4. PROPOSED SYSTEM Based on this OWL-S profile containing the
Semantic means the meaning of the words. Findin&eywOrds as well as the similar words, the SPARQL

the meaning is much more important so that the datdUeries such asfland Qmeare formed. Likewise in
mined can be more relevant to the user demand. F&f9Ureé 2 semantic filtering is performed before
example consider that a user is searching for &iSCovery. Thus the number of related services
common keyword “vehicle”, however he may be discarded during filtering is reduced.
searching for any vehicle, may it be a car, motabi
a cycle, truck or anything. So it is better to séaall 5. ILLUSTRATION
the related words rather than searching merelyhier Let D = (O, S, U) be a 3-tuple that represent a
given word. Hence, the meaning/related words of th%iscovery scenario. Here, O is a set of domain
given keyword are obtained using Wordnet3.0 byontologies such as O ={00; ... . O, S'is a set of
finding the r_elated terms of each W(_)r_d In-an 'W@ service descriptions.; % defiﬁed by several termg.t
manner. This can provide better efficiency in ménin Each term refer to a set of conceptsl€fined in the
accurate data from the service repository. ontology Q; . Thus service term Si = {(tCy), . . ,
(tn, Gn) : Gy U ... U G, subset of $. U is a user
4.1FINDING SIMILAR OR RELATED WORDS request which contains requirements in the form of
terms that refer to some subset of concepts from
gomain ontology @subset of OU = {(t, C), .. .,
\%1, C):CiU ... UG subset of ¢}.
For example, consider the user is searching

The words or the key or the seed is obtained fiwen t
user as the input. The seed may be a single word,
can be even more than one word. The seed is no
processed by the system. The system first triéisido

the related words of the given keyword. This hetps for scholarship provided by the government. The
retrieve more relevant data. input terms are government, academic degree and the

The retrieved words are then analyzedoutput term is academic degree. Similar words of

further to get more relevant answers. Each word id"Put and output terms are also included in the use

analyzed further using the WorldNet tool to get thel®quest

related items/ words. _The process may be repeated fggfo g including similar words the user request is:
each word found. This can help to get more relevant  ={(inputTerm,{Government}),

items and paves way for discovering the relevant (InputTerm,,{Academic degree}),

services. (outputTermi{Scholarship)}

Similar words of government, academic degree,
scholarship found iteratively using WordNet are as
follows:

User request is modeled as an OWL-S construct. Théeration 1

similar words found are also included in the ingod ~ SoVernment={authority,  regime politics} ~ Academic
degree={grade, level}

output of the OWL-S construct. Scholarship={funding, learnedness}

— Iteration 2
Authority={authorization, government, agency,
_ WordNer — l: dominance}

Funding= {financial support, financing, financlacking }

4.2 RECURSIVE SEMANTIC FILTERING

[User request Likewise the  similar words for the above found
words are also found using Word Net. This procsss i
repeated until there are no new similar words found

- % After including similar words,
U={(inputTerm{Government}),
= . (inputTermy,{authority}), (inputTermz{regime}),
- (inputTerm,{politics}),
Filtered Repository (inputTerms,{authorization}),

Discovered services (inputTerms,{dominance}),
(inputTerm,,{Academicdegree}),
(inputTermg,{grade}), (nputTermyg,{level}),
(inputTerm,,{class}),

(outputTermyg{Scholarship}), outputTermy,,{funding}),
(outputTerny,{learnedness})

(outputTermy{financial backing})}

Figure 2:
Semantic filtering before discovery
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Repository § contains the services
academic domain.

S={(inputTerm{Government}),
(inputTerm,,{Academicdegree}),
(outputTerms{Lending})}

S={(inputTermi{Government})(inputTerm,,{Academic
degree}),butputTermz{Scholarship})

S={(inputTerm,,{Government}),
(inputTerm,,{Academicdegree}),
(outputTermg {Funding})

S={(inputTermy,{Authority})(inputTerm,,{level}),
(outputTermg{Financialsupport})

S={(inputTerm,{Academicitemno}),
(outputTermng,, {publication}),(outputTerms{Author})}

S={(inputTermi,{Authority}),(inputTerm,,{level}),(outp
utTerms{scholarship})}

The global domain ontology is considered as

the set of concepts involved in previous descnigio
O={government,funding,lending.authority,funding,deai
citemnumber,level,publication,author}

Qar andQgomeresults,

Qai(S, U) = {S}
Qsomt{sr U) = {S.IJ SZ! S?ﬂ S4186}

The services § S which contains the similar
words is also included in the returned list of g=gs.
These services are filtered in exact filtering. 3ie
result is improved in this filtering.

6. ANALYSIS AND EVALUATION

6.1 IMPLEMENTATION

The proposed work is carried out using Java. Th
filtering process is done using SPARQL queries. Thi
output of the filtering process is analyzed and the
experimental results prove the soundness of th

proposed semantic filter.

6.1.1 EXPERIMENTAL SCENARIO

related to
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request. To prove the effectiveness, the recallevad
calculated. It is the measure of the ability of the
system to retrieve the relevant services.

Recall = No. of relevant services retrieved

No. of relevant serviceshe collection
Recall value is calculated in the case of bothtiegs
and the proposed approach.

6.2 ANALYSIS

Filtering is done before the discovery techniqueitS
is necessary that the filtering technique should no
discard the relevant and related services. Howéwer,
exact filtering some related and relevant servigets
discarded when the filtering process is done pigor
the discovery process. This paves the way for the
introduction of the semantic based filtering.

The semantic filtering proves to be the best
way to filter the unrelated services and avoickfilig
the relevant services. Wordnet3.0 is used for agdin
semantics to the filtering process. To analyze the
performance of both filters recall rate is calcetat
The number of relevant services retrieved by
applying both the filters is listed in the Table 1.

Filtering No. of relevant| No. of retrieved
technique services relevant services
Exact filtering | 55 35

Semantic 55 53

filtering

Table 1. Relevant services retrieved by exact anthstic filtering

For the experimented query there are totally 55
relevant services in the test collection. By appudyi
exact filtering 35 relevant services are retrieasd

by applying semantic filtering 53 relevant services
are retrieved. By using these values, recall rate i
calculated. Figure 3 shows the performance of
semantic and the exact filtering techniques in teofn
recall rate.

To evaluate the proposed work, a test collection
should be used. For this work OWL-S Service
Retrieval Test Collection is used. It consists of
1083 OWL-S services. There are nine domains
available in the collection such as Education, Madi

care, Communication, Food, Travel, Economy,
Weapon, Geography, Simulation. Using the proposed
filters the services are filtered based on the user
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Performance of Exact and Semantic Based

filtering
120%

100%
80%
()]
‘éo%
0%
(8]
Q0%
0%

exactiffierissgmantic based filtering
Figure 3: Performance of exact and semantic baledrfy

The results show that the semantic filtering
considerably high redatate than the exact filterin
The calculated recall rates for exact and semi
filtering are 66% and 96% respectivt It is evident
that applying semantic filtering can provide
efficiency of 20% to 30% greater than exact fileri
Thus, the usag of semantic search can be m
practical in nature.

7. CONCLUSION

Scalability is a major problem in the discoverytioé
semantic web service. In orderdnhance scalability
the number of services to be used during
discovery process has to be red. This is done b
applying two SPARQL filter querieswhich are
enhanced with semantics, befdhe actual discovery
process. The queries are automatically gene
from the user requeand enhanced using WordMo
filter the irrelevant services.

These ilters can be applied to anyemantic
Web Servicdramework because they are based ¢
on domain concepts referred by service descrip
and user requests. Also theoposed semantic bas
filter reduces the input for the discovery techmis
by discarding the unrelated services and retainin
relevant services. So, when tlisering mechanisn
is used before the discovery process, it car
expected to improve the performance ofthe
matchmaking process.
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