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Abstract
Web sevice plays an impadant role in implementing Seice OrientedArchitectue (SOA) for achieving dynamic business
process. \ith the inceased number of web s@es adveised in public epositoy, it is becoming vital to mvide an
efficient web setice discovey and selection mechanism wittsspect to a us&r requirement. Considerable eftsrhave
been attained in solving thisgislem among them semantic based apphes show encouragingsult. Howevemhen
several semantically equivalent web\see candidates @ returned by matchmakinggmeess, how to discern which one
is the most suitable one is eal challenge.

In this paper we @sent a framework by whichqwiders context and usrcontext has been exmdrto help understand
the real need of a usethis framework uses associatiare for context modeling of pvider and user &fm web serice
composition perspectivafter modeling context, a ranking sere is invoked to compamweb serice candidates with
users requirement and then the best suitable potential webicewill be selected.

Keywods :web service selection, ranking,, association rule

[. Introduction
TheWorld WideWeb is evolving from a sea of information to a service oriented marketplacéféeand
Service (WS) technology is the next wave of Internet compuifedy service is one of the fastest
growing areas of information technology in recent yaafet services expose business processes over
the Internet and promise more business opportunities by providing a common protocol that can be used
by Web applications to communicate with each other oveWibie!.

*M.Tech in C.SSinghania University (Rajasthan) India.

33

© TheAuthor 2QL2,Published by Mpasvo PregsIPASVO).All rights reserved.For permissions e-Mail : maneeshashukla76@medliicom
& ijraeditor@yahoo.in. Read this paper www.anvikshikijournal.com



PRATAP

Traditionally, matchmaking algorithnsused in web service discovery considers only one service
as a suitable candidate satisfying a service request while combinations or compositions of services are
not considered, there fore service registries are expected to stier@danbers of services and at the
same time the best matching set of services for a given query has to be retrieved in a timely manner
Such a combination of requirements makes ftadift to employ full-fledged composition algorithrhs
during the discovery process simply because their time complexity is unacceptable for the discovery
purposes.

The remainder of this paper is structured as follows. In section Il, we discuss the background of web
service selection and composition, section Il is an overview of our framework, section IV describes
our algorithm with example, sectidn gives details about our experiment results and sevftios
concluded with the future work.

II. Backgound

A.Web Sevice
AWeb service is an accessible application that other applications and humans as well, can automatically
discover and invokéAn application is &Veb service if it i$: (i) independent as much as possible from
specific platforms and computing paradigms; (ii) developed mainly forang@nizational situations
rather than for intra-ganizational situations; and (iii) easily compos able (i.e., its composition with
otherWeb services does not require the development of complex adapters)

Web services are, in practice, transient and stateless processes that exist only during service execution,
which is triggered by a request coming from a conspanalient. Services are instantiated to perform
specific tasks, thus facilitating scalable, concurrent service provisioa.design of a web service is
usually defined as a clearly articulated workfldar the sake of reliability and quality of service.

B. Web Sevice Selection
The WS selection problem has been extensively studied in the past few years. Previous works have
focused on optimizing the selectionWs for a single activityvhile the most recent ones focus on the
selection oWWSs in order to satisfy the QoS requirements of a workflow (or compéSi}elo optimize
the selection for the entire process, Zeng &t @aloposed computing an optimal seMé§s for each
possible execution path in the process based on a weighted combination of QoS mé&dnsurets.
comes to deciding W/S for a given activity t, the most popular execution path on which t appears is
chosen, and thé/S assigned to t in that path is selectspeed up the computation, techniques of
integer programming are employed. Howevlee number of possible execution paths could be huge,
especially in the presence of a loop. Besides, the faillMSsf at runtime requires the recomputation
of a set of new integer programs, which may not be feasible in prafttieeal** proposed a scheme to
optimize the end-to-end QoS for various flow structurégy used a utility function derived from the
QoS quality and formulated the optimization problem as a general flow problem. Some works concentrate
only on a single QoS measure. Mena8peoposed a scheme to estimate the throughput of a composite
WS from those of its constitueWSs and to use throughput as a basis for seledtfag. Grassi and
Patelld? proposed a framework to recursively aggregate the reliability of a compéSiteased on
those of its constituelVSs. Several works have been devoted to the derivation of other QoS measures,
such as response time, cost, availabiityd fidelity of a composit&V/S out of those of its constituent
WSs®. All of the above-mentioned works adopt a rather simple model that vidi&sas the basic unit
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for composing a composit¥'S. Our work adopts a dé@rent model in which eveS (composite or
component) comprises a number of operations, and the invocations of their operations may have to
follow some patrticular orders. In addition, our proposed approach does not need to enumerate all possible
execution paths before a process is initiated and allows partial recomputation when a cérflidate

found to fail at runtime, potentially incurring less computation time.

C.\\eb Sevice Composition
Service Composition refers to the process of creating customized services from existing services by a
process of dynamic discovermgtegration and execution of those services in a deliberate order to satisfy
user requirements

Consider the task of comparing products on the web. In the absence of automated composition of
services, the user invests considerable resources visiting numerous sites, determining appropriate service
providers, entering his preferences repeatauiygrating or aligning the dérent type of results coming
from different sitesWe would prefer that the user enters information once and receives the expected
results from the most appropriate services with minimal additional assistance.

Service composition is required to improve the quality of E-buskésprovides two important
benefits. First, more automation, it reduces the amount of human interaction needed to exchange or
transfer information. Second, more flexibilitye sub-services can be composed depending on the
client’s requirement. Satisfying the client is the heart of doing business or providing services.

[l Frame Work

In this section, we present our adaptive framework, which not only selects the most highly linked
services when new services are needed, but also retains as much as possible the initial pre-deploye
selection of services. Our framework also has a feature that selects services among those within the
same tier

In addition, when an execution of a selected service produces a failure in a service composition, the
framework will remove the service from the regisétfger a previously failed service is recovered, the
framework computes the link analysis score of the public service registries to check how the service is
being used by other consumers. Intuitiyeijthe long run, only “good” services will be kept irfeiifent
tiers and available for selection by the consu®er framework is realized by oAtgorithm.

Service Consumer  N-Tier Candidate Service Ranking
Participation Service Module Process
£ ™ I

High | r Y
- + Ranking Tier- 1 Ranting

| Service | Sewviee g |\nfemaicn | Ranking
| Selection [ | =1 Criteria |
- / Tier-2 - g

Execution T

Result ! AddRemave| ¥ | G ¥

[ consumer |*™* | | rfm.r'zu"m_| Bind
= o | 4 "

| E-.raluanonj =’ L \Re:ms..or,r"

h Tier-MN |

.\.

-

Initially, information from public service registries is captured and recorded locally lniieg
repositol, and the potential services by the consumer are keptNRTaer Candidate Sefice Module
(N- TCSN). Formally anN-TCSMis a list ofN elements, denotinly tiers. Each element is a set of
candidate services (of the same ofalldnt service types).

35



PRATAP

To handle a user request, tBewvice Selectiomomponent selects a set of candidate services from
theNTCSMso that the service consumer can form its service composition.

For a service consumer who requestservices of the same kind from tNeTCSM the algorithm
will do the following: Sarting fromi = 1, if k (= m) such services are availableNh TCSMi], then
selectm services randomly from theg&eservices; otherwise, select the services fMCSMi], and
continue to select the remaining— k services from the subsequéitCSM i+1], N-TCSMi+2], ...
until a total ofm services have been selected.

After executing a selected servieom N-TCSMi] in a service composition, if a failure resuls,
will be removed fronN- TCSMi]. Such handling is done by ti@onsumer Evaluationomponent.
Furthermore, the corresponding binding entitg @fill also be removed from the binding repository
Whenever a servieehas been removed from a fiamew servicg with the highest estimated ranking
but not in theN-TCSMwill be placed initially into the lowest tier of tie TCSM The actual tier of the
newly added service will be determined by Ranking Criteria

TheRanking Criteriacomponent provides the ranking facility by applying the link analysis algorithm
to thebinding repositoly. Candidate services in theTCSMwill change their belonging tiers according
to the relative scores of the services computed by the link analysis algorithm. It should fiy fill
TCSMi] with services with the highest scores, followed by filllkgrCSMi+1] with the remaining
services.

IV Algorithm

. Look up the service for the current activity; get the competitive candidate services from.registry

2. Invoke the evaluation framework to rank the candidate services based on the composition context
which composites the services according to the’sigequirements (containing knowledge of
previously invoked services, the current candidate services and also user context).

. Invoke the highest scoring service first. If there is no service available, the execution has failed.

. If an error occurs when the service is invoked, then record this error information. Return to step 3 to
select the next best servid@dis step adds failure tolerance, which in a distributed setting is essential.

5. If the invocation finishes successfullyg the execution details to the context store. Move to next

activity and return to step 1.

Let us use a scenario in thiepHandling application to further illustrate the algorithm. Suppose
candidate hotel services are bound to the workflowldtgplBooking as shown in Figure 5(aMe can
apply the algorithm to compute their service ranking scores. Based on the scdraskihg Criteria
will rearrange the services in tlifent tiers in thé&\-Tier Candidate Seticeaccordingly

[ —

H W

Invoke Hotel Invoke Hotel
Buogm_l/‘o Hotel H, Booking © HotelH,
: Ledal O——— HotelH,
(0 Hotel H, r:> B T i :
g '__"“‘-\‘ - hﬂlﬁ‘lH: g :
o “4y Hotel H, ' HotelH,
Hotel K,
O HotelH,

. O Hotel H,

Picture a Picture b

LetH, be the hotel booking service for thegpHandling process, while in fact invokes external
services to do the actual booking. Suppose serjdamong compatible servicég, H,, ..., H as
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shown in Figure 5(a)) is selected and executed. Unfortunétedyparticular execution éf, results in

a failure, and hencl, is removed from th&l-TCSMof H . The link <H , H,> shown in bold in the
figure is also removed from the SO netwdrken, the algorithm selects a new hotel booking service
(say H,) with a high estimated ranking to repla¢g as shown in Figure 5(b), and the lin{ <H_> is
added into the SO network .

A. Personalizedssociation Rule Generatofssociation rule is one of the most important techniques
in the domain of data minind.here are two important concepts in association sulppot and
confidence

The main idea is to utilize the association rules amoifgrdiit web services to identify the dependence
between the given web service and other web services. Fargradly a useu,, we can find a set of
neighbors of that usekfterwards, a database containing all web service composition transactions
by those users during the specified time interval is constituted, which is called thajpeassonal
composition databas®@/e can then association rule mining algorithm, &ggiori algorithm?®8, a
most popular and widely applied association rule mining method, to get all association rules within
this database. Given any web sendc&, we can select a web service set S5%, €2,..., sw} that
satisfying:
support (s» S’) >y
confidence(s-S’) >

B. Ranking Mechanismasfter building personal profile for each usethenever a user is submitting a
web service query request, the personal association rules will be employed with other web services
in the composition to facilitate the final ranking process. Formgilen a set of candidate C={c1,
c2,c3,...,cm}and a set of web services §5§2,...,sn}, which are web services being joined with
one of the candidates to fulfill the particular task, the ranking steps include:

1) Calculate selection weight for each candidate under circumstance of S. In thjsastunlyly consider one-to-one
association ruléThe assumption is to simplify the problem. Selection weight can be defined as:

Weight(Ci) :nZ confidence(S} Ci)

j=1,sj0s

2) Sortweigh( i ¢ ) and return the top N candidates.

V. Evaluation
This section reports on the experimentation of our proposal.

A. Experiment DesigniVe use thelripHandling applicatiori to evaluate our work. It generates, in
total, 200 hotel service consumers, 1000 hotel service providers, and 100 service rétfestrass.
a 3-Tier Candidate Setice Modulan the simulation, and label the three tierssdigbletier, available
tier, andbackuptier, respectively

We randomly select 0.5%, 1%, and 2% of 1000 hotel services and put them into the service pools of the
reliable available andbackuptiers, respectivelyAfter an invocation of a service, if it encounters a
failure, the service is removed from th@GSM If a service has been removed from thECEM a
new service from the remaining service provider pool will be selected and added tOGIsV3-
according to our framework by applying our algorithm. Since their priorities may be changed, the
candidate services in theT&SMare re-divided into diérent tiers according to the new ranking
information.

Initially, each service consumer randomly selects a set of services to compose its requiredlservice.
experimental setting simulates a random sample of pre-deployment information for initial service
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selectionThe initial settings of all service consumers are listékhlsle 1, in which columns L1 to
L4 individually present the number of services in each category used by all service consumers.
T A B L E 1 Initial statistics of 3-TCSM (metric M-Q).

Tier L1 L2 L3 L4
Tier-1 (Reliable) 543 544 562 551
Tier-2 (Available) 602 609 601 588 Overall
Tier-3 (Backup) 625 580 592 603 Quality
Total Count 1770 1733 1755 1742 M-Q
Failure Rate 0.01% 0.1% 1% 10% 2.77%

We choose the following two metrics as th&eetiveness measures to evaluate our approduoh.
overall quality of the 3FCSM(denoted by-Q) is defined as the average failure rate of all candidate
services in the 3CSM

The average failure rate per service invocation (denotdttBRR) is defined as the average failure rate
experienced by a consumer over a sequence of user requests for that service composition since the
first request. For instance, if 5 failures result from a service composition when fulfilling a sequence
of 100 user requests, thdhFRis 0.05. Since PageRank is highly representative, we choose it as
the link analysis algorithi as input to our algorithm in the experiment. Referririg,tave terminate
the execution of PageRank after 200 iteratid¥s.invokeour algorithm4096 (= 212) times, and
repeat the experiment 10 times to report the average result.

B. DataAnalysis:After the simulation, the statistics of services as kept in th€SMis shown in
Table 2.The overall qualityM-Q after adopting our approach is 1.92%. Compared withvig
value of 2.77% for the initial setting ifable 1, the overall quality of theT3SMservices has

improved by 31%.
T A B L E 2 Average statistics of 3-TCSM aftamming simulation (metric M-Q).

Tier L1 L2 L3 L4

Tier-1 (Reliable) 1156 852 142 50

Tier-2 (Available) 614 617 629 541  Overall
Tier-3 (Backup) 625 584 596 594  Quality
Total 2393 2053 1367 1185 M-Q
Failure Rate 0.01% 0.1% 1% 10% 1.92%

We observe frortables 1 and 2 that, using our approach, the chance of selecting a high-quality candidate
service (sayfrom categories L1 and L2) has increased significantly

We sample the 4096 invocations of our algorithm at&ps, whereranges from 0 to 12:he sampling
results of our approach and the random approach are plotted as two data series in Higuxe 6.
axis indicates the number of service invocations, ani-deds indicates the failure rate.

3.00%

-
2.00% e
1E0%
100 S Appraach
B Henizar
0.30% T
—

0.00% i

2 M X @ w8 @ g @ gum W R

Figure 6. Comparison with random (static) (metric M-FR)
[X-axis: no. of invocations; Y-axis: failure rate].
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We observe from Figure 6 that, as the number of service invocations increases to 212, the average
failure rate of executed servicdd-ER), randomly selected froffier-1, is 0.326%, while that of the
random approach is 2.84%hus, the average failure rate using our approach is arb@¥dof that
using the random approach.

1.00%

2.50% —

200% Evoiing
Paint
1.50%

1.00% {0 Appraach
—B—Hen2zm

0.50% -

[ ]

—
LN TR I L L

Figure 7. Comparison with random (evolving at 29)
(metric M-FR) [X-axis: no. of invocations; Y-axis: failure

Figure 7 shows a comparison with the random approach under the scenario of evolving service quality
for our Experiment

B. The X-axis andy-axis are the same as those of Figure 6. By comparing Figures 6 and 7, we observe
that our approach can work even better after the quality evolving, such as achieving a failure rate of
0.265% after 212 invocations in Figure 7 as against a failure rate of 0.326% in FiJims 6.
observation shows that our approach is promising in solving the problem of evolving service quality
Owing to space limitation, we have to leave other details of the experiment and analysis to future
publications.

VI Conclusion and Futerwork
Selecting the best suitable services to complete a complex composite service is an important reseakhhaypéc.
formulated the dynami&/S selection problem in a dynamic and failure-prone environfiémintroduce &Veb service
selection method combining more than two services within the same tier terartitier
Furthermore, in this paper the ranking mechanism only considers one-to-one associatiorsi®lg. [lkieis assumption
is to simplify the problem. Howevgtlependency also exists between more than two web services, ssich. §% @sk.
In the future, we will analyze more composition scenarios and consider completeness of the composition context.
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