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Abstract 

 

In today’s world we use a number of web services in the internet. These web services have 

different architectures and can be classified in several different ways. As the applications of 

these web services become increasingly complex, a single service cannot serve the purpose 

on its own. Hence more than one service is required. This raises the issue of interaction of 

different services with each other. Creating a combination of such services which can work 

with each other is called Web Service Composition. Some of the major ones are as follows: 

a) Workflow based b)XML based c)Ontology based. We will study dynamic applications like 

an online book store and some others to better understand and evaluate these composition 

methods. 

Important Definitions related to Web Services 
 

Web Service: 

A web service may be defined as : “A software system designed to 

support interoperable machine-to-machine interaction over a network”. 

Basic Web Service: 

This is a type of web service which is sufficient by itself to serve a certain purpose. 

Composite Web Service: 

This is a type of web service which requires assistance from other web services to execute 

a certain function. Sometimes this kind of a web service also makes use of RPC or remote 

procedure calls to perform a certain task. 

WSDL(Web Service Description Language): 

In simple terms, this may be defined as the interface that each web service 

has, which is described in machine processable format. Since every web 

service may be made up in a different way, this interface enables the machine 

to understand and process the messages it receives. 

http://en.wikipedia.org/wiki/Interoperability
http://en.wikipedia.org/wiki/Computer_network
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HTTP: 

It stands for Hypertext Transfer Protocol and is a communication protocol used to send and 

receive text messages over the internet.It uses port 80. 

SMTP: 

It stands for Simple Mail Transfer Protocol. It is also a communication  protocol used to 

send and relay email messages over the internet. It uses port 25. 

SOAP: 

This is a protocol for sending messages over the internet. The messages sent using this 

protocol are typically encoded using XML (Extensible Markup Language). 

UDDI: 

It stands for Universal Description Discovery and integration. This is a specification which 

can be explained in the following way: When there is a web service provider and a 

consumer, the provider publishes the access information of all the available services in the 

Web Service Registry. The UDDI is a specification by which a certain service is published or 

listed in the registry. When the consumer (client) wants to access this service, it looks up 

the details of that service in the registry and then binds with the provider. 

Introduction 
 

We have already seen that a web service is a software system designed to support 

interoperable machine-to-machine interaction  over a network. It has an interface 

described in a machine processable format :WSDL –  Web Service Description Language. 

Other systems interact with the Web service in a manner prescribed by its description 

using SOAP messages, typically conveyed using HTTP with and XML. In a simple way Web 

Service is  defined as: a piece of business logic, located somewhere on the Internet, that is 

accessible through standard-based Internet protocols such as HTTP or SMTP. 

The Web Services are interacting computer applications capable of running on different 

platforms, managed by different organizations. The Web Service technology includes three 

open standards named SOAP (Simple Object Access Protocol), WSDL and UDDI (Universal 
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Description Discovery and  Integration). To make the Web Service accessible, it must be 

based on at least two standards named SOAP and WSDL. By using Web services, business 

applications can publish its function or message to the rest of the world. Web services use 

XML to code and to decode data, and SOAP to transport it (using open protocols).  A 

composite Web service invokes one or more other Web services and combines their 

functionality.  In contrast, a Web service that does not invoke other Web services is called a 

basic Web service. The process of developing a composite Web service is referred to as a 

Web service composition. In order to automate web service composition, web services 

must describe their characteristics in  an unambiguous machine-readable format. Since a 

single service is not sufficient to fulfill the user’s request, services should be combined 

together. In the course of this paper, popular methods of composing web services are 

considered and are compared to each other with respect to certain aspects. For this 

purpose a business application is also used as an example. 

 

Different methods of Web Service     

Composition 
 

1.Workflow based methods of Web Service Composition: 

These methods can be classified as: 

a)Static Composition 

b)Dynamic Composition 

a)Static Composition: 

The requester has to create an abstract model of the services required before the web 

services composition starts. 

b)Dynamic Composition: 

The requester only has to specify the user’s preferences and the actual composition is done 

dynamically at the runtime. 
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Static Composition: 

Example:E-Flow: 

This is a static composition method in which the graph (flow) of composite web services is 

pre-decided and then the services are invoked. Thus eFlow platform has  the required 

characteristics and functionality to satisfy the need of Internet-based service providers. E-

Flow requires too much manual participation.1 

Combination of Static and Dynamic Composition: 

Example: Polymorphic Process Model(PPM): 

In this model the sub process are abstract, which means that they have functionality 

description but lack implementation. This model is controlled by  a state machine which 

decides at runtime which sub processes should be invoked(A state machine is a machine 

which for every input given produced a corresponding output i.e. change of state) 

2.XML based methods of Web Service Composition: 

XML based models are used when there is a non-hierarchical arrangement of processes and 

services and meta-data is required to describe the functionality of the process or service. 

Following are the types of XML based models: 

Web Service Orchestration: 

This model may be best understood by considering the way an actual orchestra 

operates.There is a single point of control and with the help of this point the other 

processes execute their functionality.The single point of control determines the way in 

which processes are invoked. These processes may also be from different service 

providers.  

a)Web Service Choreography: 

This model can again be best understood with the help of a real world example of a show or 

a dance being choreographed. Without a single point of control the participants execute 

their own function. Simililarly in this model, the web services and the processes interact 

with each other based on certain globally defined guidelines or sequences. 

b)BPEL4WS: 

It stands for Business Process Execution Language. This is a Web Services Composition 

Model which enables Business Transactions along with interaction of web services and 

processes. Example : Transfer of money. 

                                                           
1
 Ravi Khadka, Bramhananda Sapkota:  

  An Evaluation of Dynamic Web Service Composition Approaches 
  http://www.staff.science.uu.nl/~khadk101/publication/Camera-Ready_ver_act4soc.pdf 

http://www.staff.science.uu.nl/~khadk101/publication/Camera-Ready_ver_act4soc.pdf
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3.Ontology based Web Service Composition Model: 

In Ontology-driven Web Services Composition Platform, the requirements of a composite 

service are specified by a user as a set of inputs (to the composite service), and a set of 

expected outputs (from the composite service) . The WS composition aims to generate and 

execute a composite service that produces the expected outputs by combining existing 

individual services using their semantic descriptions. We present different approaches 

including a Human-Assisted (HA) composition, where a human is consulted at certain 

stages of a composition, where more than one alternative is possible. Interface–Matching 

Automatic (IMA) composition uses semantic matching of interface definitions of 

complimentary services to generate a composition. Ontology Web Modelling OWL-S and 

Web Services Modelling Ontology WSMO are the popular models. 

Criteria for evaluation of a Web Service 

Composition Method 
 

These are the most important parameters to be considered while evaluating a Web Service 

Composition Method: 

1.Connectivity: 
 
Reliable connectivity is the most basic requirement of a Web Service Composition. In the 

absence of reliable connectivity even the most optimum Web Service composition cannot 

function. 

                                                                                                                                                                                                                                                               

2. Exception handling: 

Exception handling is an important criteria in evaluating Web service composition  

approaches because it must deal with exceptional cases or failure. For example : All 

transactions like the transfer of money have to be ‘Atomic’ i.e. either they are completed or 

they should not be executed at all. Otherwise if a certain amount of money is debited from 

one account but before its is credited to another account, if a failure occurs, then the 
transaction would be left incomplete. In such a case the exception handling procedure has 

to take care of it and roll it back to its previous state. 

3. Scalability: 

Scalability represents the ability of the Web service to process multiple requests in a 

certain time interval. It can be measured by number of requests resolved in a certain time 
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interval. If the web service is capable of handling an increased number of requests or users, 

then the scalability is good. 

4. Correctness: 

The Web service composition may lead to large and complex systems of concurrently 

executing Web Services. An important aspect of such systems is the correctness of their 

behavior. 

5. QoS: 

Different users and applications may have different requirements of quality and hence it is 

not possible to define a standard set of criteria for QoS. One of the crucial factors in Web 

service composition is to select component services such that they fulfill appropriate QoS 

level such as price, reliability, trust, reputation, execution cost and efficiency. Security plays 

a major role because the web services are also used for various financial transactions. 

Business Application: Online Bookstore 
 

 

Figure 1 E-Business Application-Online Bookstore
2 

The Dynamic E-Business system considered here is Online- Book-Shop. The proposed 
system is developed using JAVA, and for purpose of developing Ontologies we also used 
Resource Descriptive Framework (RDF). The  proposed  system  which  supports  Web  
Service  composition  approach  is  developed  with  the  various techniques mentioned 
above.  

                                                           
2
 R. Jaya Prakash, R. Vimal Raj 

Evaluating web service composition methods  with the help of a business application. 
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Business Application: Fixed Asset 
Management System 
 
 

 
Figure 2 Fixed Asset Management System for Sugen SSPL.

3
 

 
                                    

 

The Fixed Asset Management System is a web application which is implemented using 

JAVA – (JSPs and Servlets) wih Apache Tomcat which was used as the web server. 

Microsoft Active Directory was used for authentication of users and this application also 

made use of other dynamic web services for showing updates on the home screen.  

 

                                                           
3
 The Fixed Asset Management System was developed by Anand Shikhare, Shreyas Atre, Ameya Dabadghav in 

2008-2009 for Sugen Software and Services Private Limited, Pune, India. 
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Evaluation of Web Service Composition 

Models for Online Book Store: 
 

 

 

 

BENCHMARKS 
Approaches CONNECTIVITY EXCEPTION 

HANDLING 
SCALABILITY CORRECTNESS QOS 

E-Flow Low Low Low Low Low 
PPM Low Low Low Low Low 
BPEL4WS Good Good Average Low Average 
OWL-S Good Average Good Low Good 
WSMO Good Good Good Low Good 

           Table 1:Evaluation of Web Service Composition Methods with help of a business Application
4 

 

Conclusion 
 

In this paper certain dynamic methods of web service composition were primarily 

considered and they were also compared to each other with respect to certain aspects 

using an E-Business Application. The parameters used for evaluating the web service 

composition methods were the important ones and the may be used to evaluate any web 

service composition because they were generalized. Composition of web services is an 

extremely complex task because the complexity of the applications that use these services 

goes on increasing. Hence a lot of analysis and testing is required before selecting a method 

for the composition of web services. 

 

 
 

 

                                                           
4
 R. Jaya Prakash, R. Vimal Raj 

Evaluating web service composition methods  with the help of a business application. 
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