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______________________________________________________________________________________

Abstract- The propagation of web services into our businesses and day-to-day lives has made quality of services 

(QoS) a very important aspect for both the service provider and the consumers. With a large number of web 

service providers providing similar services, Web service selection based on QoS classification becomes crucial 

for the consumer. Having discovery agents perform the job of web service selection for the consumer reduces 

the complexity for the end user.  
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_____________________________________________________________________________________ 

 

I. Introduction 

With the increasing use of web services in standardization of basic content integration, support of complex 

service-oriented architectures, provision of seamless integration of business processes and applications etc has 

lead to a boost in numbers of both web service consumers and providers. This means Quality of Service (QoS) 

becomes a very important aspect in distinguishing the success of a web service provider. From a consumer’s 

point of view, knowing the QoS provided by the service provider plays a crucial role in choosing a particular 

web service over its alternatives. Therefore, knowing where the QoS of a web service ranks becomes vital for 

both the web service provider and the web service consumer.  

This has called for tools to measure and classify web services based on various aspects of the service provided. 

Also, with more and more service providers providing similar functionality the customers job of searching the 

UDDI registry for a web service that suits his requirements while ensuring desired QoS becomes difficult. In 

this paper, we aim to design and implement extended SOA  which will be able to classify web services based on 

their QoS and also assist customers in web service discovery based on functionality and QoS. This tool will be 

then implemented as a web service which will increase ease of use and improved integration.The remainder of 

the paper is organized as follows: Section 2 presents related work done in selection of web services on the basis 

of Qos attributes of the web service. Section 3 explains about web service, extended SOA  and the  Qos of web 

services in the selection process of  web services. Section 4 describes the dataset used for web service selection 

and the service classification techniques. Section 5 explains Web Service Discovery agent deployed as web 

service Section 6 reports our results to show that our feature selection method is effective in the selection of web 

service and finally we conclude in chapter 7. 

II. Related work 

 

Selection of Web Services on the Basis of Quality of Service Constraints was proposed in the paper [1]. In that 

QoS Manager had a role of being a moderator amongst the provider and the client. In paper [2] they discuss 

about Qos broker publish system that Extract the quality of service constraints in the issued WSDL and the 

values extracted are stored in QoS DB and the fundamental features are issued in the UDDI registry and service 

matching procedure is applied, and finally, service with the highest quality selected and proposed to the service 

requester. In paper[8] they formulates a robust QoS semantic framework for Web Services into three layers 

QoS-ontology, which can provide a standard model to formally describe arbitrary QoS parameters and exhibits 

properties [3][4][5]. Paper [6] dealt with, prominent works that apply fuzzy theory for representing imprecise 

QoS constraints and preferences and for developing QoS based ranking algorithm for Web services which can 

deal with fuzzy QoS values. In [7], the service selection for a Web service composition problem PWSDCP is 

dignified as contentment difficulty that belongs to a fuzzy attribute. Every QoS criterion has 5 fuzzy sets which 

describes the intensity of the attribute. 

III. Extended SOA 

Web Services are outcome of the advancement of the web into a means of scientific, commercial and social 

exchanges. A Web service can be described as a way of calling a function which is inside software from 

software. The software which makes the call is called as the client and the software which services the client is 

called a server. The two softwares might have been programmed using different languages and could be running 

on different machines but have to be connected by a network. Web services have an interface expressed as the 

WSDL (Web services description language) file. WSDL file can be seen a contract for communications between 

the web service client and server.   

The Service Oriented Architecture (SOA) consists of three basic blocks namely service registry, service 

consumer and service provider. The Extended SOA has another block known as Agent in this case which helps 
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in the selection of web services based on their qos attributes.The discovery agent web service is intended to 

make web service consumer’s job of finding a web service suitable to his business requirements and 

performance needs easier. This web service takes in the web services needed and the QoS requirements of the 

user and gives out recommendations to the user in the form of WSDL links. 

With the rapid growth in the field of web services, Quality of service (QoS) becomes one of the important 

factors based on which the service requestor distinguishes the success of service providers [5]. Some of the 

aspects of QoS include response time, reliability, scalability, throughput, robustness, success ability, exception 

handling, reliability, accuracy, integrity, accessibility, availability, interoperability, security, and network-related 

QoS requirements. 

Figure 1    An Extended SOA for web service selection. 

  

  
  

Figure  2.  QoS Stack along with layer of web services stack. [10] 

 

 

The above figure shows the relationship between various elements of the web service stack to the QoS attributes 

in the QoS stack.The aim of us is to classify the web services based on the response time, availability, 

throughput, success ability and reliability and hence help the service requestor choose a web service which best 

suits his requirements.  

IV. Data set and service classification 

 

The input data set used for the decision tree induction and QoS classification is the “QWS Dataset” [8][9][10]. 

The QWS dataset consists of data from over 5000 web services out of which the public dataset consists of a 

random 365 web services which have been chosen and nine QWS(Quality of Web Service) attributes have been 

measured. Each web service was tested for over duration of over ten-minutes for three successive days. 
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Figure 3. QWS Parameters with their description and units. 
 

 
Mostly, all of the quality of service constraints varies from one another in direction as well as in value range of 

the utility increments. There is no comparison between them. Therefore, calculation of the weighted average of 

quality of service constraints is not useful. Constraint values must be transformed such that they reflect the true 

value in a standard range and also providing the same incrementing direction. Let’s say that raw value of 

constraint, Q, is denoted by q, threshold value is denoted by qth and qmin denotes the minimum [3].  

Data normalization of a constraint is calculated according to equation (1) if the effectiveness of it increases with 

the value of the constraint, q. Or else, equation (2) is applied. 

  Q’ =      
        

           
,        if qmax – qmin ≠ 0        (1) 

 

Q =          
   h   

   h      
,                  if qth – qmin ≠ 0      (2)   

 

On the whole, final rank value WSRF (web service relevancy function) is calculated using weighted sum of the 

quality of service constraints which were normalized, according to equation (3) and we get dataset. 

V =         
             (3) 

 The service classification characterizes different levels of service contributing qualities. There are four service 

classifications: 

1. Excellent (High quality) 

2. Good 

3. Average 

4. Poor (Low quality) 

The classification is differentiated on the on the whole quality evaluation calculated by WsRF. Using WsRF 

values found for every Web service, we apply a classification format to relate each Web services to a particular 

service group. The classification can be useful to distinguish between ranges of services that offer the similar 

functionality. The part of the dataset is shown in figure. 

Figure 4  Dataset 
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V. Web Service Discovery agent deployed as web service. 

 

The discovery agent web service is intended to make consumer’s job of finding a web service suitable to his 

business requirements and performance needs. This web service takes in the web services needed and the QoS 

requirements of the user and gives out recommendations to the user in the form of WSDL links. This design 

works as per the broker based architecture where in we have a web service broker/agent which checks for the 

consumer’s requirements and looks up for a service provider who matches the said requirements. The below 

figure depicts the flow of requests and responses between the entities involved. 

 

Figure 5. Interaction between the participating entities in agent/ broker based architecture. 

 

  
 

This web service access the Java Derby database where a database consisting of QoS Parameters along with the 

web service description and WSDL are stored using the Java Persistence API (JPA). 

Figure 6. Snapshot of the Java Derby database used for testing. 

 

 

The web service is deployed on glassfish server V3. The web service operates using SOAP protocol. On 

successful deployment, the web service is then tested using the IDE’s tester page which runs on the local 

browser.  

 

VI. Discovery agent web service 

 

In this we have considered three web services specific to their  functional domains namely map, time and mail 

web services. As shown in the fig., there is a database maintained by the Agent which helps the client to choose 

a web service of his requirment. The client is asked th enter the functional domain and the kind of web service 

on the basis of non functional attributes, as explained before  there are four types of web services available in 

our prorotype namely Excellent (High quality), Good, Average and Poor (Low quality). At times client may 

want Average or even poor web service in terms of cost attribute, where he is compromised with other attributes 

like response time, availability, throughput etc. Then the agent web service returns wsdl links of those web 

services which are tailored for that particular client requirement as he click on fetch WSDL button. 
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Figure 7. IDE’s tester page for the discovery agent web service. 

 

Figure 8 IDE method invocation trace for the discovery agent web service 

Clippings of the SOAP request, response and the WSDL file the discovery agent web service is given below, 
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VII. Conclusion 

 

Web Services are becoming increasingly used and a large number of consumers are building their business 

solutions using web service technology. The need for Qos specifications for web services has arisen due to 

consumer’s prospect for superior web service performance. Services provider’s obligation to provide high 

quality service so as to improve the usability and utility of their services which in turn decides their standing in 

the market. A service discovery agent was implemented and deployed as a web service. Even though this 

implementation isn’t a full-fledged one, it does give us an intuitive overview of a service discovery agent to 

enable us understand the basic working of such a system.  
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