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ABSTRACT

Web services are defined as the pieces of softeamgponents, which are distributed over the internet
using some standard protocols. With more and marb services become available, QoS is a decisive
factor for selecting the most suitable service framset of candidate services with the identical
functionality. Thus the approach about the compartadf the QoS is also becoming more importantim t
service selection. In this paper, we use an algoritalled “Intelligent Water Drops” or IWD algorith
which is inspired from natural science. It is basedhe processes that happen in the natural sigem.
The actions and reactions that take place betweenwvater drops are also considered. The river often
chooses an optimal path regarding the conditiorissa&urroundings to get its ultimate goal, whishoften

a sea. These ideas are embedded into the webessglaction and composition for providing effici€uS
web services. This proposed algorithm providesebetiomputing performance than Particle swarm
optimization algorithm (PSO).

Keywords: Computation, IWD algorithm, PSO algorithm, QoS.
1. INTRODUCTION 1.1 Architecture of Web Services

A service is a sequence of activities of more c
less intangible nature that normally take plac HTTP/S0AP
interaction between customer and service system ;Z\Tigple
the service provider, which are provided as sotutio

to the customer problems.[1].A service provide yon)

offers the service and a service consumer utilize Traelproviery "3

the service in service oriented architecture[2]. Provides description
Web service is typically a web application |3 &mﬂ Remote
programming interface that is accessed via HTT Z‘SLZ? ;:):‘ed‘er
and executed on a remote system, hosting tl

. A . . Sending messa,_es
requested services, composing atomic web servic
. . . saL saL
to provide the value added service. Web servic
composition attracts wide spread concern, becau

more and more organization provide their busines B
in the form of web service. Database

Server

The service oriented architecture consists of servi

provider and service consumer. The service

provider provides the service to the user. And the Figure1: Architecture of web services based travel
service consumer utilizes service. planner.
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Figure 1 provides an outline of this web service Composite Web service specification,
architecture. The travel planner is comprised of an
application server, database server and interfate
devices. The travel planner can directl% Execution of composite Web services.
communicate with the database via SQL. The travel o ) o

planner provides customer profile management, thét travel domain is considered, which integrate
maintains a copy of available providers travepervice components such as

services, items (flights, cars, hotel rooms eta an,
package deal information and travel bookings
made. Remote travel providers are located usirrg Hotel reservation
UDDI registries, which provide a description of the,
remote web services. The travel planner application
server communicates via SOAP messages with travel domain, the clients want to reserve p tri
located provider web services via interface adaptoincluding flight, taxi and car which has the effeet
to obtain copies of travel items, to place bookingand improved response time.

and to confirm bookings. The remote providers ca
send messages back to the travel plann

asynchronously., for example Requested booki . . .
noi/ longer avaﬁa;ble quote gbout tg expire eté[3] n19he non functional properties of a web service are
: ) Pasically classified into the following categories.

series of tasks are tied together to form a contpos L I .
g e vailability: The availability of a service refers to

web service. Such composition is a challenging ta robability that the service is accessible
because a number of Web services with the same 9f P™° ty ] . ; C
xecution Time: The execution time of a service

similar functions are increasing rapidly. QpBys {efers to the fime span from the moment that

a vital role in the problem of selecting the mos ervice requester sent the request to the moment
appropriate web service for composition. It is qu q
at the service executed result returned.

measure for how well the composite web servic

serves the requester. Intelligent water drops (deie“l;‘btl)l'll'tty: -trr:]et rﬁ'}'ab'“ty 9f a setrwcedreIErS to thet
algorithm can be used to resolve this problem robabiiity that ‘tne service returne € correc

: : ; result to the user’s request.
optimal service selection. ) X ) .
P Execution Price: The price of service refers to the

1.2 Web Service Selection and Composition fee that the service requester needs to pay fagusi
(%lf“le service [4].

Selection of component Web services,

Flight reservation

Taxi reservation.

r3 Non Functional Properties of Web Services

In a Composed web service, in addition to QoS
individual services, the overall aggregate QoS of . .

the composite service should also be considere _4Web Service Composition Problem
Web service selection is the selection of particul

web service based on the QoS factors. Tonsider a travel plan application domain.

The travel may propose the following lists of
Service composition involves the development dédctivities:
customized services often by discoveringThe travel may be a holiday or a business
integrating and executing existing services. has assignment scheduled for a week. The traveler may
only about consuming services, but also aboytossibly leave on any day.
providing services. Stay around some days in hotel.
Based on the distance from the airport to hotel,
ake a decision on whether by taxi to hotel.
his task is far trivial as it involves many seesc
cluding the booking of flights, hotels and cansla
Aﬁfyrequires a lot of co ordination among these

Web service composition framework is in hig
level abstraction, without considering a particula
language, algorithm used in composition process.
web service can be accessed in a transparent
through messages by standard tools like SO Rervices

WSDL and UDDI. The traveler decides to schedule the travel plan
Web service composition is gaining a considerablarough an agent using web services to have a
momentum as an approach to the -effectivbetter control of the budget.

integration of  distributed, heterogeneous

application. 2. RELATED WORK

The Web service composition framework can b

. . The optimization problem of how to select the web
viewed as a three step process:

service so that the overall QoS and cost

s
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requirements of the composition are satisfied isesults show that this algorithm can effectively
discussed by few researchers. In a heuristimmprove the performance of service selection [10].
approach to solve the QoS aware web servicEhe IWD algorithm is proposed for solving the
composition problem, backtracking algorithm isglobal optimum problem in various environments.
used and results are computed by a relaxed integeine proposed IWD optimization algorithm is more
program. The proposed algorithm is extremely fasffective and feasible for solving the air robotipa
and lead to result that is very close to the ogtimalanning problem. The experimental results show
solution [5]. that the proposed IWD optimization algorithm can
In a Meta heuristic framework for the Qos -awardind the optimal path. This method provides a new
composition problem, an approach providedvay for path planning of air robot in exact
coherent implementation of common Meta heuristiapplication. The simulation experiments show that
functionalities, such as the objective functionthis proposed method is a feasible and effective
improved mutation. Three Meta heuristicway for solving this problem [11].
algorithms namely Genetic algorithm, simulatedVorks were carried using The Intelligent Water
annealing, Tabu search, that leverage thedgrops (IWD) algorithm for solving vehicle routing
improved convergence behaviour compared tproblem (VRP). The IWD algorithm is a population
purely randomized Meta heuristic operators [6].  based algorithm that imitates the flow of waters in
Ant Colony optimization have been mainlyriver bank. Vehicle routing problem is an NP-hard
concerned with solving ordering problems. Thecombinatorial optimization problem in the field of
computational study involves the multiple knapsackransportation, seeking to serve a number of
problems. The experiments with the ACOcustomers with a fleet of available vehicles. It is
algorithm are connected with ordering problemslescribed a finding the minimum distance of the
such as traveling salesman problem. Theombined routes of a number of vehicles that must
Experimental results indicate the potential of theervice a number of customers [12].
ACO approach for solving constrained subsefn Intelligent water drops (IWD) algorithm has
problems. The various local heuristics, which caibeen proposed to solve Economic Load Dispatch
be used for constructing solutions and examinéELD) problem with an objective of minimizing the
their influence on the performance of Ant systentotal cost of generation. The primary goal of
[7]- economic dispatch is to minimize total cost of
Adaptation of parameters and operators represegeneration while honoring operational constraints
one of the recent important and promising areas of available generation resources. The new
research in the evolutionary computations. Thapproach is proposed to solve non smooth ELD
asymptotic convergence properties of the adaptiyeroblem with valve-point effect using the IWD
memetic algorithms are analyzed according to thalgorithm. The feasibility of the proposed IWD
classification. Empirical studies on representativealgorithm for solving ELD problem is demonstrated
of adaptive memetic algorithm for different levelusing 6-unit thermal systems [13].
using continuous benchmark problems point outs
that global-level adaptive memetic algorithms3, PARTICLE SWARM OPTIMIZATION
exhibit better search performances [8]. ALGORITHM ON WEBSERVICE
The model of a web services is based on particle
swarm to resolve dynamic web services selectioRarticle Swarm Optimization (PSO) algorithm can
with QoS global optimal in web servicesbe used to resolve this problem of optimal service
composition. It can select and bind the best sldtabselection. It is the collection of particles thabwa
web services to meet their requirement of differerdround the search space.
users dynamically. The essence of the model is thiaf this algorithm, the parameters are initialized.
the problem of dynamic web service selection [9]. And then calculation of fitness value is calculated
The particle swarm optimization algorithm is usedbased on quality factors such as availability,
to solve the complex combinatorial optimizationreliability, cost and execution time.The evolution
problems. Grouping particle swarm optimizationonly looks for the best solution.
can analyze user's gentle preference in welll the particles tend to converge to the best
services. This algorithm is used for the particlgolution quickly and then update the particle
clustering, and to improve the global searchposition and velocity. Figure 2 provides the steps
capability in web services and to avoid rapicPSO algorithm. First, initialize all particles with
convergence or premature. The Experimentabndom position and velocity vectors. For each
particle’s position, evaluate the fitness valueeTh
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calculation of local best value is based on thespbeparameters av=1,bv=0.01,cv=1. The quality of total
value. The gBest is the global best value, which isest solution, q () = ». The maximum number
the best value of pbest. And then update thef iterations (itef.y) is specified by the particular
particle’s velocity and position. Finally, the gBes user. And the iteration count (itgf,) is set to zero.
value is the optimal solution, which is used tdThe local soil updating parame{€¥0.09, which is
retrieve the best web services. small positive number less than one. The global soi
updating parametgr*’°=0.9, which is chosen from

Start [0, 1]. The initial soil on each path is denoted by
initsoil and the initial velocity is denoted by tvl.
Tritialze particles with random Both parameters are selected by the user.
position and velocity vecters Step 2: Every IWD has visited node of list Vc
(IWD), which is initially empty. The IWDs velocity
is set to InitVel and the entire IWDs are set tueha
. |For cachparticle's postion (p) zero amount of soil.
gg _ |evalnate fimess Step 3: Spread the IWDs on the nodes of the graph
& ‘“é W and then update the visited nodes.
SR8 | Ffimess(p) better than Step 4: Repeat Steps 5 to 8 for those IWDs with the
fitmess(pbest) then pest =p ‘ partial solutions.
. E I Step 5: For the IWD in node i, select the next node
e ) . e )
Setbest of pbests a3 gBest E E j, which doesn’t violate ~any constraints of_ _the
problem and make certain it is not in the visited
\L node list Vc (IWD). By using the following
Tpdate particle velocity and position probability p (J)
Pi"P (j) = f (soail (i, )))/ X f (soil (i, k))
Such that,
f (soil (i, j)) = 1/(€s + g(soil (i, j)))

Where €s = 0.001 and g( soil (i, j)) = sail(i, j)

If min (soil (i, 1)) >=0,

Else soil (i, I)-min (solil (i, I)).

And then add the recently visited node j to the lis

Figure 2 PSO algorithm Ve (IWD). _ )
Step 6: For every IWD from node i to node |,

4. INTELLIGENT ~ WATER  DROPS updatingits velocity Vel by =
ALGORITHM Vel (t+1) = Vel (1) + @ (b, + ¢, * soil™ (i, )
Where Vel (t+1) is the updated velocity of the IWD

It is very promising problem solving algorithm andon the next node |.

it is improved to apply more engineering problemstep 7: For the IWD moving on the path from node
[14]. i to j calculate theﬁ_ sail (i, j) that the IWD loads
Intelligent Water Drops (IWD) algorithm is a best from the path by using the formula.

choice for finding optimal solutions. The soil andA Soil (i, ]) = (a/ (b + ¢, - timé (i, j; Vel (t+1)))
velocity IWD are also considered. A swarm ofSuch that time (i, j; vel (t+1)) = HUD (j) / Vel
IWDs flows in the graph for finding optimal or near(t*+1), here the heuristic undesirability HUD (j) is
optimal solutions. Every IWD in this algorithm defined appropriately for this given problem. _
searches and changes its environment. [wBStep 8: Update the soil (i, j) of the path from node i

Stop  Civing gBest as optimal solution

algorithm consists of two types of parameters: {0 ] traversed by that IWD, and also update the soi
« Static parameters that IWD carries SOIWD by

« Dynamic parameters sail (i, j) = (1 —pn) SOl (i, ) -pnA s0il (i, J)

Static parameters are those that remain constaiftil = SOil™"+ A sail i, ))

during the lifetime of the IWD algorithm. Dynamic Step 9: Find the iteration based best solutiofi T
parameters are reinitialized at the end of iteratip 1om all the solutions T found by the IWDs

the IWD algorithm. ulsBing D) _ D)
The IWD algorithm is specified in the following T~ = arg max g (¥ Where, function g (*"
steps: gives the quality of the solution.

Step 1 Initialize soil updating parameters Step 10: Update the soils on the paths that form the
as=1,0s=0.01 and cs=1 and velocity updatingUrrent iteration based best solutiofi By

s
48




Journal of Theoretical and Applied Information Technology
15 May 2012. Vol. 39 No.1 P

© 2005 - 2012 JATIT & LLS. All rights reserved-

SATIT

ISSN: 1992-8645 www.jatit.org E-ISSI817-3195
soil (i, j) =( 1#p) S0il(i, j) —pwo SOl /( Nig-1) e

For every 1.

Where Ns is the number of nodes in solutioff T

Step 11: Update the total best solutiof®Tby the I Creation of web services

current iteration-best solution "®T using the

following formula. v

T={T'™ if q (T™®)>=q (T®), T otherwise. Composition of web

Step 12: Increment the iteration number by one. services

[tercount= It€lount+1 1

And then, go to step 2 if ltghn< It€hax -
Step 13: The algorithm stops with the total-best

Fitness value calculation
based on PSO algorithm

solution T® .

The total best solution is used to select the West l

services. Fitmess value calculation
based on TWD algorithm

4.1 Importance of IWD Algorithm I

Based on fitmess value select
the most suitable web
services

The following three reasons provide the necessil

and importance of the IWD algorithm:

It provides good quality solutions using
average values. l

 IWD algorithm has fast convergence wher
compared to other methods.

e ltis also flexible in the dynamic environment
and pop-up threats are easily incorporated.
IWD algorithm is applicable for more applications
such as Vehicle Routing, Robot path planning,
Travelling Salesman Problem (TSP). Figure 3 Work Flow chart

Comparison of algorithm
performance

5. EXPERIMENTAL RESULTS The abstract services are flight, hotel and Taxi
booking services. Each of these services consists o
The QoS-based service selection problem involve@ur candidate services. Therefore, 64 combinations
in service Composition iS, how to select one servicdlre available for selection. The ObjeCtive relies i
for each involving task from its correspondingfinding the best service among these 64
existing candidate service group, so that the diver&ombinations by the use of optimization algorithm,
QoS of the constructed composite service can p@lculating the fitness value. The PSO algorithm
maximized. The values for QoS parameters arf@itializes a group of random particles, and then
randomly chosen for the first time and updated ofinds the optimal solution through iteration. The
every Sing|e evaluation. For the evaluation proceé@.rtides update their extreme values in iteration.
three abstract web services and four candidate wdiiie services will be retrieved based on global best
services for each web service are considered. value. In IWD algorithm, the final fitness value is
the optimal value to provide the good solution to
Figure 3 shows the full work flow of this paper.the given problem. The experimental results show
The most suitable web services will be retrievedhat the IWD method is a feasible and effective way
from the database, based on the fitness valul find the optimal solution to the problem.
Design of the database includes the values assigned
for each parameters of the candidate web servideomparison between PSO and IWD Algorithm
The parameters considered for evaluation are price,
response time, availability and reliability. The experiment validates the validity of the
algorithm by means of executive time of this
Thus for each individual web service, the Qogtgorithm. The PSO algorithm spends more time
vector is given as, QoS(s) =<Qcost (s), for retrieving the best web services, when
Qresponse(s), Qavailability(s), Qreliability(s)>. compared to IWD algorithm. The IWD algorithm
For the optimization problem, a composite wet$pends less time and it reaches the required tfme o
service of travel domain is considered.
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QoS index of the optimal solution. This algorithmconsumers, In order to solve services composition,
can provide the best quality service to users. PSO algorithm and Intelligent Water Drops

Algorithm are used. To verify the best web service
The execution time for PSO algorithm is 23,68 decomposition algorithm, these above two PSO and
milliseconds and 8,768 milliseconds for IWDIWD are compared. The experimental comparison
algorithm. result shows that, the Intelligent Water Drops
Algorithm is the best algorithm for web service
composition. From that, the IWD algorithm having
the higher correctness value, feasibility, and
20K = effectiveness than the existing PSO algorithm.
' Computational overhead for service composition
with more than 50 services is left behind for fetur
2k : work.

28K z

16K
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Timme[Mill Seconds)
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