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Abstract:- Service-Oriented Architecture (SOA) is emerging as the next inevitable technology for application developments. 
One fundamental issue of SOA is service composition, i.e., to seamlessly compose distributed services into more complex 
applications. In the mobile environment, a service composition may face disruptions caused by the movement of both users and 
service providers. Thus, a dependable service composition is desired to handle the mobility in the environment. In this paper, 
we propose to achieve dependable service composition by taking the mobility prediction of the service providers into 
consideration. We exploit the fact that the service providers can predict their stay time in the current environment. However, 
some uncertainty may exist in the prediction such that a service provider may move out of the current environment earlier than 
the prediction.  We use two models to characterize the uncertainty, a probability-free model and a probabilistic model. Our 
objective is to design dependable service composition under these two models such that the service composition solution can 
have the maximum tolerance to the uncertainty of the mobility prediction.  We focus on the case of sequential service 
composition, prove the NP-hardness of the problem, then present heuristic algorithms, and derive the upper and lower bounds 
of the problem.  Simulation   results have showcased the effectiveness of the heuristic algorithms. 
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1.INTRODUCTION 

 
    Service-Oriented   Architecture  (SOA)  for   wireless   net- works  has  been  proposed and  studied  recently  to support 
interoperability between  different implementation platforms and  ensure  scalability of the wireless network technology. One 
fundamental issue in SOA is service composition, i.e., to compose a complex application by integrating several distributed 
services that are provided by different service providers in a network. Specifically, each service composition request includes 
multiple services, and for each service, we need to find an appropriate service provider to provide the   service.   In   some   
cases,   there   are   multiple service providers that can provide the same service, and we need to choose one of such providers 
according to certain criteria.Service composition in a wireless mobile ad hoc network is challenging. In such a highly mobile 
environment, both the user   and   some   service providers may   be subject to frequent movement. First, service providers in a 
mobile ad hoc network can be mobile.  For example, mobile devices carried by passengers in a subway form a mobile ad hoc 
network through Bluetooth or Wi-Fi communication. These mobile  devices  can  provide  various services,  such  as  file 
downloading, GPS  services,  or  some  software. In  such  a mobile  ad  hoc network, passengers may  get on board  and get  
off the  subway at  different  stops.  Thus,  the  available time  of the  services  provided  by those  mobile  devices  are 
determined by the time that those  passengers spend in the subway. Suppose that a user would like to watch a video clip, which 
is available on some nearby mobile devices.  Due to the mobility of those service providers, it may invoke the video streaming 
services from different mobile devices at different time.  In addition, the mobility can also be caused by mobile users in a 
network with static service providers. For example, in a vehicle network, a driving car may get services   from different 
roadside Wi-Fi hotspots. We can model   the   available time   of each Wi-Fi hotspot to the driving car according to the driving 
speed.    As a result, the availability of the service providers to the user   can vary   dramatically.  Some service   providers are 
robust,   and   others   might   be   unreliable.  If a   provider becomes   unavailable when   it is being   used,   then   the 
composition fails and a new recomposition is needed. To avoid  frequent  recomposition, we  need  to select  a service provider 
with a long available time  for each service  so that the  composition can  exist  as long  as possible. We refer to such a 
requirement as dependable service composition. 
 
 
2. PROBLEM DESCRIPTION 
   Before  presenting the  details  of  our  models and  solution approaches, we briefly  discuss how  the mobility prediction 
information is disseminated and  can be available upon the arrival  of  a  service   composition   request.  The mobility 
prediction information can be disseminated through any underlying service discovery protocol. For example, if the distributed 
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Universal  Description, Discovery, and  Integra- tion (UDDI) protocol is used  for service discovery, when a  service  provider 
moves   to  a  new  environment, it  will register its services  with  the  closest  service  repository. We assume that   in a service   
provider’s service registration packet, the estimated time during which it will be present at the current environment is specified. 
Thus, upon receiving a service composition request, each service provider’s estimated remaining time at the current 
environment will be available to the system. In the   remainder   of the   section,   we   introduce the probability-free model, 
followed by the probabilistic model.  We list the major notations in Table 1 for a quick reference. 
   Web service composition assembles the existing web service strategies in to complex applications. But most the web service 
composition techniques are based on syntax, each one of them is lacking in some aspects. The major issues are finding out the 
server, in which the complex applications are stored and also security issues between the server and the user. The prediction 
problem in web service composition can be handled easily, but if it is in WSN mobility prediction is an important issue. 
Likewise authentication and security standards in the existing system can be easily cracked. To overcome these, we propose a 
secure way to achieve the dependable web service composition. 
2.1  The Probability-Free Model 
    We start with the dependable service composition when the uncertainty of the mobility prediction is given by a time window 
½ai ; bi  . 
   We  consider a successive service  composition  problem  where  a   service   composition  request  includes   n different  
services   with   a  strictly   defined  invocation  sequence S  ={s1 -> s2   ->…->sn   } .  Assume that the execu- tion time for 
service  sj   is  tj .  Then,  each  service  sj   has  a completion time,  denoted by Cj , which  is given  by C1  = t1 and  Cj = Cj-1 
+ tj  for j>=2. 
 
 
 
              
 
  
 
 
 
 
 
 
 
 
 
 
 

 
Table1 Main Notation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                         Fig. 1a,b,c  with three services {s1 -> s2   ->s3}.   
                                    Our objective is to find a reliable   service composition under the above uncertainty of mobility 
prediction. Before formally define the objective function, we use a numerical example to illustrate the problem.    Consider an 
example in Fig. 1a with three services {s1 -> s2   ->s3}.  and   the  execution times   are  t1 = 5,  t2= 7,  and t3  = 1, 
respectively. There are two service providers, where p1 can  provide services {s2 ; s3  }and  its  estimation  time window 
is[½10; 13] , service  provider p2   can provide services {s1 ; s2 }and  its estimation window is [½10; 13] .     In Fig. 1b, the 
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service  composition solution is to  execute both  s1   and  s2   at p2   and  to execute  s3   at p1 . We see that in order to have a 
successful service composition, p2   needs to stay in the current environment during the time period of [½10; 12]   and   p1    
needs   to  stay  at  the  current  environment during  the   time   period  of  [[10; 13] .   Thus,   the   service composition is 
subject   to uncertainty from   both   service providers. The early move of p2   during the time period of [½10; 12]  and  the 
early  move  of p1   during the time  period of [½10; 13]  will cause  the failure  of the  service  composition. InFig. 1c, the 
service composition solution is to execute  s1   on  p2 , then execute s2   and s3   on p1 . In order  to have a successful service 
composition, only  p1    needs   to  stay  at  the  current environment during the  time  period  of  [½10; 13] . 
 
2.2  The Probabilistic Model 
     If the estimated time  that  each service  provider can stay in the  current environment can  be  accurately modeled  with 
known   probability  distributions,  then   we   can   build   a probabilistic model   to  measure the  successful  probability of a 
service  composition solution.     Suppose that each service provider pi   reports a Random variable Xi   as the time by which   
pi   will keep available. If pi is used and   sj   is the last service that selects pi , then  Cj  --- Xi  is a random variable indicating 
the risk associated with pi . If   Cj- Xi    <=0,   then   all services   that   selects      can   be executed successfully; otherwise, pi   
will cause a failure to the service composition. We define  Өi is the probability of pi  keeping available by Cj , Өi =Prob(Xi > = 
Cj ) and   Өi = 1 if no  service  selects  service  provider pi . Then, the product lnӨ=lnӨ1Ө2…Өm gives the probability of 
successfully completing the entire   service   composition. With known distributions of each Xi , we are to find  a service 
composition solution that  maximizes Ө.    Note that maximizing   is equivalent to maximizing 
 

Ө = ln Ө1+ln Ө2+…+lnӨm 
 
3. RESEARCH COMPONENTS 
Numerous web service composition description languages have been developed for professionals to study and compose web 
services in the past. However, current web service composition description languages like OWL-S, WSMO and METEOR-S 
still have many limitations such as the lack of elements to describe dynamic transformations among components of web service 
compositions. In this, BPEL is used to implement the dependable web service composition. 
Business Process Execution Language (WS-BPEL) is an XML based programming language to describe high level business 
processes. It describes the control logic for web services coordination in a business process. WS-BPEL is XML grammar 
defining and standardizing structures necessary for web services orchestration. Composition is based on pre-modeled workflow. 
In WS-BPEL everything is considered as a service. It uses Web Services Standard as the base. Every BPEL is exposed as a web 
service using WSDL.  And the WSDL describes the public entry and exit points of the process. It interacts through WSDL 
interfaces with external web services. Also WSDL data types are used to describe information flow within the BPEL process. 
 
 
3.1 Architecture Diagram 
 
BPEL Provides support for two business process models. They are Executable and Abstract business process models. In 
Executable, it models the behavior of participants in a specific business interaction as a private workflow. In Abstract, it 
describes about business protocols in BPEL which specify the public message exchanges between parties. 
In BPEL each and every process should gets invoked by the means of Partners. It has two types of activities such as Basic and 
Structured. In Basic it interacts with the external services like invoke, receive and reply. In Structured it deals with the internal 
process control flow like sequential flow, conditional branching, looping and etc.  Also it has other control flow features like 
variables, error handling, compensation handling, and message correlation.  
To ensure the security between the server and the client Rijndael algorithm can be used. It comes under the AES (Advanced 
Encryption Standard) cryptographic technique. The Rijndael algorithm is a new generation symmetric block cipher that 
supports key sizes of 128, 192 and 256 bits, with data handled in 128-bit blocks. Rijndael is a substitution linear transformation 
cipher. It uses triple discreet invertible uniform transformations. Specifically, these are, Linear Mix Transform, Non-linear 
Transform and Key Addition Transform. Even before the first round, a simple key addition layer is performed, which adds to 
security. Thereafter, there are N-1 rounds and then the final round. The transformations form a State when started but before 
completion of the entire process. 
 
Although Rijndael may not have been the most secure algorithm from an academic viewpoint, defenders claim that it is more 
than likely secure enough for all applications in the real world and can be enhanced by simply adding more rounds. Attacks on 
the algorithm have succeeded only in an extremely limited environment and, while interesting from a mathematical viewpoint, 
appear to have little consequence in the real world. 
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4. SIMULATION 
We now report our simulation results. The purposes of the simulation are   as   follows:   First,   we   are   to   test   the 
effectiveness of the heuristic algorithms, which is done by showing the gaps between the heuristic solutions and the optimal 
solution bounds. Second,  we  study the  impact  of the  problem parameters  on  the  reliability of  the  service composition. 
The problem parameters considered include the number of services required in a service composition request, the number of 
service providers, and the number of services that each service provider can provide. We will also study   the   connection  
between  the   probability-free  and probabilistic  models    where   for   each   instance   of   the probabilistic  model,   we   will   
generate  a  probability-free solution by  ignoring the  probability  distribution information. We compare the probability-free 
solution with   the probabilistic   solution.   Such   comparison will   help   us validate our modeling approaches. 
  
 
5.CONCLUSION 
In   this   paper, we   have   studied a dependable   service composition problem in wireless mobile ad hoc networks. Our goal is 
to have a service composition that can tolerate the uncertain mobility of the service providers. We  have proposed two  criteria   
to  model  the  service   composition dependability,  with   and   without   using   the   probability distribution  information,  
respectively, to  characterize the service  provider  mobility.   We have   developed heuristic algorithms for each case, and 
shown the effectiveness of the heuristic algorithms by simulation. 
 
In  this  work,  we  have  focused our  research on  a  static case in the sense  that  we aim to have  a service composition with  a 
long  available time  before  it is  disrupted due  to a service   provider’s  unavailability.  In the future, we will continue on a 
dynamic model which   also considers the recomposition when a disruption occurs.  Nevertheless, we want  to point  out that  
the availability of a service  provider pi     may   not  necessarily  imply   the   availability  for  pi     to provide  all  services   on  
pi    due   to,  for  example, software malfunction. To consider such an issue, we need to model both the provider node mobility 
and the software avail- ability, which will be more challenging. 
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