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ABSTRACT

All types of enterprises including traditional, @xemerce and web service have to cope up with thagds in
their business model. A typical traditional grocstgre soon transformed into super market wheretlseoomer picks his
own choice of products. The customer picks the peodnly after evaluation of price and data of nfanturing. Web
service oriented business models like freemiumisesvhave flourished in the recent days. We have wopdf converter
provided as an online service that is free of fmstimited sizes and expects a premium for heazgdsfiles. Users need
to have an adoption to these changes. In India ave mumber of web based business services likengatdipkart,
Myntra, etc. In fact the customer evaluation of gieduct to be purchased is done at their doordtbpre are several
online garment selling services selling customipedducts to specific customers. OLX is another papweb based
service for resale of products. The entire averfususiness has been transformed to buy productasy and convenient
manner. However these smart business modes hatanckurdles in being adopted by customers. Someuseissues
include lack of penetration of internet in certaiountries, lack of motivation of the customers twept changes and
security threats. Though the changes in techngboggnote easy utilization of services the mentatibes preventing user
adoption must be cleared through user assistanab ¥érvice composition is the process of constnctiirtual
enterprises on the fly by aggregation of appropréarvices. Web service composition can be stafitywamic. In case of
static composition services for composition areedixat compile time and cannot be customized to psefierences.
Dynamic composition performs runtime compositiord aronsiders handling non determinism of servicestomatic
composition is automation of composition by a saftevagent to promote ease of work for composerpitonote
automation of service composition web servicesasmotated to describe themselves using ontologhatothe software
agent can decide for selection. In this paper wigoon service composition as a user adopted lassimedel using
Association Rule Mining. From service workflow pgatis we filter the services that are personalipegser’s preferences
based on collaborative filtering. To implement usdoption OWL-S upper ontology and FOAF are extdndée novelty
of the paper is that it promotes selection of smwiboth from adoption and personalized preferpacgpective. The paper

also works on how to frame association rules fav aad upgraded services.

KEYWORDS: Association Rule Mining, Collaborative Filtering, 8l Service Composition, Semantic Web Service,
OWL-S, SLAKY Composer
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16 P. Sandhya & M. Lakshmi

INTRODUCTION

Web services are self-contained, self-describinggdutar applications that are published, located iandked
across the web. With web services we move from muogatric web to application centric web. Web smy are the
building blocks of Service Oriented Architectur®©Ais a flexible set of design principles usddring the phases of
system development and integration. Upon depémtn$OA based architecture provides a loosely iated suite of
services that can be used within multiple busimiesrains. In the context of SOA service refers setof related software
functionality, together with the policies that skibeontrol their usage. The interfaces and bindiofjgveb services are
defined and described in XML. SOA architecture gethe comprises of three actors. Firstly the seevprovider who
creates and provides the service. The secomd iscthe service requestor who requests for thie segvice by finding
from the registry. Thirdly the service registry where the web services are registered by the semiovider and
discovered by the requestor. Considering the webcgeprotocol stack the first layer is the trangpayer with supporting
protocols including HTTP, SMTP, FTP, BEEP, etc. eTlmext layer is the XML-Messaging layer thptovides
bindings in XML based on SOAP or XML-RPC. Abotres is the description layer using WSDL for XMladed
interfaces. The last layer is the discovery lay@ng UDDI which is an XML based data store. Wetvise composition
refers to the process of collaborating heterogesmeeeb services. Automatic web service compositoddfined as the
construction of virtual enterprises as complex isesson demand. A composite web service is creayeaggregation of
services on the fly. To perform an automation afise selection by software agent the service mastribe itself apart
from functional description using WSDL. These dgd@ns are provided as semantic descriptions basedWL-S upper
ontology. In the current research scenario choosinginess service partners for composition on theisf usually
determined with user-centric metrics and deficieftprovider's business specific metrics. Automatveb service
composition in today’s real world business circianses is more of a toy model due to the lack o¥iserprovider
collaboration metrics. SLAKY System is a new mofdelselection of business service partners by agd@arvice provider
metrics to user centric metrics enabling strategid realistic selection of services for composit®hAKY System selects
services automatically considering the vision, tipl@nning, environmental context, user adoptiomgespolicies, trust
management, risk management, market scenario, enatielligence, and competitive profit managemestsarvice
provider collaboration metrics in addition to fuiociality satisfaction metrics for client’s requirents. The time planning
metric was designed using opus deviser algoriththprofit management using SLAKY BWG algorithm. hist paper we
focus on strategic selection of semantic servicaseth on the metric of user adoption. Though theee saveral
applications running as a business service engapriunning as an automatic composite servicecgtiolns is still at its
infancy. The issues include lack of IT infrastruetun a country, lack of runtime collaboration nedr lack of service
standards, lack of inter country business polidesk of risk management and security threats. lhege user adoption to
new business models is a slower process for mgjofithe customers. To harness the benefits ofniegsi models based
on automatic service composition customers needassistance. In this paper we focus on serviceposition as a user
adopted business model using Association Rule Minirom service workflow patterns we filter thedees that are

personalized to user’s preferences based on hfjlveidng.
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WEB SERVICE COMPOSITION

Web service composition refers to the process Balgoration the heterogeneous web services. B2Bpogite
applications can be built from composition of seeg offered by multiple business partners basellusimess processes.
Web service composition is aggregation of elemegniab services. Existing web services are compaosethe basis of
rules of composition to meet a demand whiemnot be realized by a single service. Web sersdmposition refers
to the integration of more than one web serviceetdlize business functionality. Web service compmsiis classified
based on two types. The first classification igistand dynamic composition. The static and dynamamposition

techniques are discussed below.

Static composition — The business partners andicgecomponents are chosen at design time. For @ram
assume that a travel package service providfarso facilities for tourist that includes imaticket booking service,
composed with hotel reservation service and lexiking service. There are several train resemasiervices, hotel
booking services and taxi booking services. Ther@mate services are chosen at design time angased statically
using workflow languages like Business Process k@t Language. These services are fixed. Herbave an example
of three services Account Manager WS, Order Man&@g8rand Stock Manager WS that are composed stgtigsing
BPEL.
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Dynamic composition — Unlike static composition dynamic composition the web services have to be
discovered at runtime. Services can be chosen lmasedstomer preference, Quality of service, etmdnic composition
is highly flexible and also deals with non deterisin in the execution environment. In the instantthe travel package
at runtime based on certain requirements likeer upreference or QOS parameters an apprepnab service
rendering train ticket reservation, hotel bogkiand taxi booking can be chosen. Dynamiopmsition is more

beneficial than static composition as the web sew/are chosen in a customized and qualitative erann

The second way of classifying web servicempgosition is as manual and automatic. In manual
composition flow of processes is hard coded. Aattiencomposition is guided by dynamic compositiom grovides
ease of composition. To achieve automationcofmposition several approaches like planningtwork analysis,
Case Based Reasoning, neural network, gersdgiorithm etc. are harnessed. Moreover the serdmesnnotated with
service descriptions so that a software agent oahel selection of a service. The services amastically annotated as
OWL-S ontology. A typical example of automatiomposition tool is OWL-S Xplan which doesit@natic

composition using the planner Xplan basedHiararchical Task Network planning.
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Figure 3: Automatic Composition of Services Using @/L-SX plan

Semantic Web Service Composition using OWL-S ugpéology — Semantic web service annotates secsant
to various aspects of web service to autorateice discovery, invocation and composition. VLSI2scribes services
at syntactic level requiring human intervention émmposition of services. To automate compositicaningfully the
semantics of service functionality have to be dbsdrusing ontology. To obtain service descriptitreye are two kinds
of ontologies namely Generic web service ontolagg DWL-S to specify input, output, preconditiondaeffect and a
domain ontology to specify web service domain kremlge such as service parameters and domain ontalbgygeneric
web service ontology has four subontologies narfebfile, Process, Grounding and Service. Profilology specifies
what a service does, Process ontology specifiesthewervice works and Grounding ontology speclii@s the service is
implemented. The Service ontology links ServicelRrpfServiceProcess and ServiceGrounding which faréher
specialized as sub-concepts in Profile, ProcessGrndnding ontology. The profile ontology specifigbat the service
does as a functionality offered by the service, ea@in type of inputs outputs precondition effecttadls of service
provider, and several service parameters like tuaditing and geographic radius. Service discovsrpased on this

description. For each of the functionality of aafie service there is a profile.
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The hasProc relation specifies the associationach eProfile instance with the process it descrifaecess
ontology describes the internal process modelofpdex services. The process model is used to aitoaily compose
the web services. The Process ontology has a cbnabed ProcessModel which describes a single d&a®cThe process
can be atomic, simple or composite with or withoahtrol constructs. The IOPE of Profile and Procaslinked by
refers To property. Grounding ontology describes ¥bcabulary to link conceptual description of smrvspecified by
Profile and Process to actual implementation detdihe implementation details include network pcots, message etc.
The WSDLGrounding contains WSDL description thatats Atomic Process as a WSDL operation. Therdf@enputs
and outputs of Atomic Process are mapped to carrepg message part in the input message and ouipasage
respectively of WSDL operation. The Grounding ootyl specializes Service Grounding as a WSDLGroundihe type
of WSDL message part is specified as a OWL-S patermmé&ach WSDL Atomic Process Grounding elements of
WSDLGrounding grounds an atomic process in Probtsdel. The semantic description of service is @teby Profile
and Process ontology. WSDL offers the syntacticdgtons of the service. The mapping between gfitand semantic
descriptions is given by Grounding ontology. ToigmOWL-S ontology with domain knowledge domain atgstions are
specified in domain ontology. The domain ontologybased on OWL and contains a Data Structure andtiBaality
hierarchy. The functionality hierarchy supportstéetiscovery than a normal key-word based disgoverthis paper we
enhance the semantics to include annotations oWt -S upper ontology to augment user assistanceiecaetfhe
augmenting of user assistance metrics can bemdétprises by enhancing user adoption. User adoptimew business

model promotes good return on investment to therprises and easy buying for customers.
LITERATURE SURVEY

There are several works done on automatic web cgemomposition. Web service composition was stififica
done using workflow technique [1]. BPEL4AWS is a XNdhsed specification language for specifying preegn web
services [2]. Later BPML was used for compositidj. [BPML was originally used in BPM for standardsbd
management of e-business process. BPML providetaddifow, data flow and event flow. WSCI is a XMhased
language that provides a standard for specifyiegotierall collaboration between the web servicevigers [4]. WS-CDL
is an XML specification that describes the glob@w of the observable behavior of message exchaofyal the web
service participants that are involved in the besincollaboration [5]. Dynamic Web service compasitwas later
modeled using Al planning [6]. Mc llraith et. asuggests that the agent knowledge base providegi@l encoding of
preconditions and effects of the web service astiarthe language of situational calculus [7]. MoRett introduced web
service composition based on PDDL [8]. Here he asesw type of knowledge called value of actiondMbed [9] used
composability rules to check if the services arengosable. SHOP2 planner is based on Hierarchicak Tsetwork

planning [10].

To map the difference between the concepts thailpamse and the data that computer interprets ewelices are
annotated with OWL-S or WSMO ontologies. In [11]framework is proposed which translates BPEL prodesa
particular type of automata. In [12, 13] Petri nate used in BPM to capture the various processralofiows. [14]
Suggests using process algebra to describe, corapolseerify web services. Process algebra, autoarataPetri nets are
used to provide secure composition [15]. [16] Sstgehat quality of composition should be maximizda multi-
objective optimization problem with constraints quality of service and semantic links. The optirtiza problem is

automated in a scalable manner using genetic #hgasi Neural networks were later used to provide-osiented web
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service composition [17] and preference aware Q@3uated web service composition [18]. Finite staigchine was
proposed in [19] that performs a protocol synthgsisblem and automatically generates a target serprotocol by
reusing the existing one. Lyes Dekar in his wor®] [Ras proposed to achieve dynamic clustering df sexvices oriented

to composition.

The clustering is performed through b-coloring cdghs. An ontology based approach that uses tketeféf the
web service on its environment entities was progdee[21]. This is called effect based reasoningcdyding to [22]
association rule mining is used to improve the genince of Semantic Web Service composition. Welvice

composition is also achieved using case basednizasf23].
SLAKY SYSTEM ARCHITECTURE

SLAKY is a realistic model for choosing businessvie® partners considering service partner collation
metrics including vision, time planning [24], ersiimental context, user adoption, usage policiest tnanagement, risk
management, market scenario, native intelligena® @mpetitive profit management of service partregpart from
functionality satisfaction for client’s requiremsniVe have proposed SLAKY architecture becauselbie of a service
partner should not only satisfy end user's requéis but also meet real world business objectidethe composite
application provider. SLAKY composer chooses se&wisuch that they give high profit computed by iprofinagement
module using SLAKY BWG algorithm [25]. The time pling module was implemented using Opus devisarrdkgn.
The success of any product is reflected by the @mlopf the product by user and industry. In théger we focus on user
adoption during composition. OWL-S upper ontologyiesh describes the semantics for automation welvicger
composition lacks concepts that captures user emoptherefore in this paper we extend OWL-S tolude certain
parameters to define user assistance to achieveadsetion. FOAF ontology is also extended to panfeollaborative
filtering and content based filtering based onuker's related groups. We also consider new anchdpd services in the

due process.
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SLAKY USER ADOPTION MODULE
The steps involved in SLAKY user adoption moduldisgcussed here:

* The software agent of a composite business modildieally searches the UDDI to find services oésific
categories of the composition.

* The set of services includes services that areyhagopted, fairly adopted and poorly adopted.det it also
contains new services that are yet to be evaluated.

* To select services with best user adoption the tageriorms modified Association rule mining on teb
server log. To deal with new services the web ses/are annotated using extended OWL-S specificatio

e On performing step 3, if there are no new servites the service compositions with high support and
confidence are selected as user adopted servidhsré are new services that do not have supghatagent
evaluate the new service by executing it once. tf€eeresult is compared with that of the servicthwigh,
low and medium frequency support of the candidateises of the same category.

» If the new service has good output as the highugeqy service then we create a user market byrasgid

with a support equal to that of the support oftitggh frequency service of the same category.

If the new service has average output as the mettieopiency service then we create a user markasbigning
it with a support equal to that of the supportha thedium frequency service of the same categbtigelnew service has
worst output as the low frequency service then @gtrict user market by assigning it with a supgapal to that of the
support of the low frequency service of the sanmegmy. If the new service has best output tharhtbk frequency old
service then we create a user market by assighiwigh a support equal to that of the incrementegpsrt of the high

frequency service of the same category.

* The agent now has generated service patterns lmasadsociation rules with support and confideneg th
simulates user adoption.

e« To provide personalized service the agent thenopad a hybrid filtering on the user adopted service
workflow patterns.

e Collaborative filtering is done based on the grqaueferences related to the user including schadlege,
workplace and locality of residence. The semarfticsollaborative filtering is annotated in exteddeOAF
(Friend of a Friend) ontology.

* The selected services are composed and executed.

SYSTEM ARCHITECTURE AND IMPLEMENTATION
UDDI Browsing

The SLAKY composer (software agent) performs peciddDDI search to retrieve services that form the
composite application. The UDDI search is donequkcally to include newly added and upgraded sessidtHowever
certain services have already been adopted bysées.uThe agent then performs a periodic associatie generation a
by applying Apriori algorithm on the web servicgleet. The rules reflect the frequctly used pasteriservices which
inturn justifies the compositions adopted by therssWhen certain service is called frequenthuggests that the users

are ready to adopt the service.
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User Adoption Based Association Rule Mining by Modied Apriori Algorithm

In this paper we select services adopted by the Tiseanalyze user adoption we can program usisgcieion
rule mining. However ARM does not consider new E&w for user adoption study. In this paper we hawedified ARM
Apriori Algorithm to consider new services duringning of user adoptions. To evaluate the equivaesfca new service
with existing service we compare Input, Output &webult of both the services. The Association seitaietween the
outputs can be hyperAssociate, superAssociate, ssduofate or partialAssociate. All of these objembperties are
functional.
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Perform Modified Apriori Algorithm
Input
D, a log of compositions;
min sup, the minimum support count threshold.
Output
L, frequent composition sets in D.
Method
L, = find frequent 1-compositionsets(D);
for (k = 2; Lt # ; k++) {
Cy = apriori gen(l.y);
for each compositiong D {// scan D for counts
C.= subset(g, t); // get the subsets of t that are candidates
for each candidate €C;
c.count++;
L new = {C € & | c.count=1 && c.status="new"}
if(c.Output > c,.Output && ¢ , = max(support))
replace c.count=g.count++;
elseif(c.Output == ¢.Output && ¢ , = max(support))
replace c.count=¢.count;
elseif(c.Output == ¢.Output && ¢ , = avg(support))
replace c.count=¢.count;
else(c.Output < ¢.Output && ¢ 4 = min(support)
replace c.count=¢.count;
} Lk ={c € C|c.count >= min_sup}
}
return L = U Ly Unew Lnew
procedure apriori gen(Lk 1 :frequent (k 1)-itensyet
for each compositionset & L.,

for each compositionset & L, ;
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if (L[] =12[A) ML [2]1 =12 [2]) Mo MNaTk 2]1=12[k 2]) M1 [k 1] <12 [k1]) then {
¢ =l X I,; /I Cartesian product — non transitive to generateandidates
if has infrequent subset(c,.L) then
delete c; // prune step: remove unfruitful candidat
else add cto C
}
return G ;
procedure has infrequent subset(c: candidate ksit&m
Ly.1: frequent (k - 1)-compositionsets); // use prinowledge
for each (k - 1)-subset s of ¢
if s ¢ Ly 1then
return TRUE;
return FALSE
Service Personalization by Collaborative Filtering

To achieve service personalization in addition étestion of user adopted service we perform Colatdee
filtering based on the group preferences relatetthe¢ouser including school, college, workplace kowdlity of residence.
The semantics for collaborative filtering is annethin extended FOAF (Friend of a Friend) ontology.
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Figure. 11. Extended Concepts in FOAF
Fgure. 12, Extended Concepts in FOAF

Figure 12: Extended Concepts in FOAF
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FOAF Based Service Personalization

The FOAF ontology is extended to include user’'saawetwork like workplace, locality, school, cdle, etc. The
possible composition set is notified to the cliéite client can choose composition of any lengtie Thputs are given by
the client accordingly. Based on the length of cosijon user adopted frequent — length compositienis retrieved.
From the frequent composition set using FOAF extarss collaborative filtering is done to choose upersonalized
services. Therefore services are selected in astep manner including user adopted services and pessonalized
services. We propose collaborative filtering basedsupervised classification. The user adopted ositipn sets are
clustered based on supervised classification. Témsdabels are considered as social network rsefficey are school,
college, workplace, locality etc. Based on thesé&inseclassification of data objects into sub gigdone. Thus services

are also chosen from personal preference refldptesthcial network metric apart from user adoptedises.
Implementation

The ontologies were extended from OWL-S upper agiplusing protégé_3.4.8 and OWL-S plugin for user

adoption. FOAF ontology was extended to implemeut @apture semantics of user personalization.
TESTING AND CONCLUSIONS

Many web services are not used profusely due todhadoption. Our approach finds user adoptediseswsing
extended Apriori association Rule Mining. The fregtly used composition sets are generated and ¢ivére next step
where user preferred services are extracted basedlated social network preference. The most nthviely about the
paper is that apriori considers associations fow iservices. The associations are then semanticalptured using
extended profile ontology of OWL-S. The semantio@ations of user preference are close to his kaeiavork and is

captured using extended FOAF.
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[ Method invocation trace  *

<« & [ localhost 1
WUIRPIACC [viCLaou ayvcauon

Method parameter(s)

Method returned

java lang String - "A11 booked B21 booked"

SOAP Request

<?xml wversion="1.0" encoding="UTF-2"2>
<5:Envelope xmlns:S="http://schemas.xmlsoap.org/soap/envelope/">
<S:Headexr/>
<S:Body>
<ns2:workplace xmlns:ns2="nttp://pack/"/>
</5:Body>
</S:Envelope>

SOAP Response

<?xml version="1.0" encoding="UTF-8"72>
<S:Envelope xmlns:S="http://schemas.xmlsoap.org/scap/envelope/">
<S:Sody>
<ns2:workplaceResponse xmlns:ns2="http://pack/">
<return>All booked B21 booked</return>
</ns2:workplaceResponse>
</S:Body>
</S:Envelope>

Figure 17: Composition and Executed Based on Userdference
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