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ABSTRACT
In the current IT scenario, web service is the fast emerging 
technology for integrating disparate IT systems and assets. Both 
academic and industrial organization in business process 
environment faced a thorny problem, to flexibly modify or update 
existing components and to connect heterogeneous application to 
meet the specific requirements of business. There are number of 
services published and available as runtime usable services in 
Internet. Lack of semantic base in search mechanisms of UDDI 
make it difficult for users to find a required web services. In this 
paper, we are extending web mining concept to service mining 
having knowledge of service deployed in the registry to 
automatically discover an efficient service which meets users 
specific requirements. Agents are used to discover an accurate 
service which meets specific requirements of user more 
efficiently using agents than the existing methods in service 
mining. This work also discussed about the quality attributes with 
organized set of design related questions which helps an evaluator 
to analyze the ability of the architecture to meet quality 
requirements, and provides a brief sample evaluation. ATAM 
method of software architecture evaluation is used to evaluate the 
proposed model. The assessment justifies the proposal in terms of 
the performance attributes such as reliability, availability, 
modifiability, security and interoperability etc.  

Categories and Subject Descriptors: 
H.2.8 [Database Management]: Data Mining, H.3.5
[Information storage and retrieval]: Online Information 
Services - Web-based services, D.2.11 [Software Engineering]: 
Software Architecture - Domain Specific architecture, H.3.3
[Information storage and retrieval]: Information Search and 
Retrieval, D.2.11 [Software Engineering]: Metrics – 
Performance Metrics. 

General Terms 
 Design, Performance, Measurement. 

Keywords 
Web services, service mining, agents, software architecture, 

ATAM

1 INTRODUCTION
Web Services are bringing revolution in World Wide Web by 
making use of loosely coupled architectures and reusable software 
components i.e. it can be published, located, and invoked any 
where from remote location through internet. Web Services are 
described in XML and communicated using Simple Object 
Access Protocol (SOAP) over existing HTTP infrastructure and 
its I/O signatures are provided by means of Web Service 
Description Languages (WSDL), Universal Description, 
Discovery and Integration provides a way to publish services and 
advertise them in it. The increase in web services in registry and 
its lack of semantics in UDDI make it difficult for users to find a 
required service to his actual need.
There are many methods has been proposed and implemented 
service composition. All these techniques use either syntax or 
semantic matches of service which is stored in repository but, 
updation of services in UDDI is dynamic in nature. The major 
challenges in existing technologies addressing for automatic 
service composition is whether it is possible to search correct 
service which meets actual need of user’s query for composition. 
Due to the above stated problem, result of service discovery for 
composite service often fails to satisfy the user. Moreover UDDI 
is not only intended for accepting service, posting information 
and responding queries of requesters. It has to take decisions in 
case of integration with other services.
By considering all these above stated facts, Service Mining 
concepts is proposed  to automatically compose existing atomic 
services, each meets specific requirements of user. Service mining 
is similar to web mining concept which is extended from data 
mining technology.  
Web mining is classified into three types namely web content 
mining, web structure mining, web usage mining [11]. In our 
concept, we can relate service mining with both web content 
mining and web usage mining. Unlike web mining, no cleansing 
of data is required since already services are available in registry 
as catalog. Web content mining concept is applied to service 
description file but it is not necessary to create or build index for 
searching. Service mining mainly deals with service attributes and 
its properties to discover a right service and additionally our 
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output is to be a service. Hence there is no need for text or 
document mining in web mining concept. 
In section 2, describes proposed system, agents in service mining 
with proposed architecture with each component explanation and 
in section 3, we evaluated the proposed architecture service 
mining for service composition and in Section 4 analysis the 
architecture with scenarios and its attributes. Section 5 states the 
conclusions and Section 6 lists the references.

2 PROPOSED SYSTEM 
 We have proposed architecture for Service mining for web 
service composition which allows for exact service discovery for 
composite process and satisfies accurately user’s specific 
requirements. External user interacts with the user agent by 
submitting their requests through communication component 

This component then submits the request to the message handler, 
where the request is parsed with respect to the type of the user. If 
the user interacting the communication component is an agent, 
then the request are parsed with the help of the ACL/KQML 
handler, if it is other web service then the SOAP handler takes the 
responsibility of parsing and if it is a normal user program, then 
the Natural language (NL) interaction handler is used for 
converting the request to the format used for discovering the 
service by the match maker component.   

Figure 1. Service Mining Architecture for Web Service 
Composition.

The message handler also uses the security component for 
decrypting the input messages form the external user.  After 
processing the request it then passes it to the match maker 
component.

The match maker agent after receiving the parsed request 
from the message handler, checks it with the repository which 
contains services in UDDI.  First it will extract the keywords from 
the requests and then it matches with domain ontology and filter 
services based on domain. For this, it requests the information 

from domain ontology. The service discovery (SD) component 
then selects the best matched results and submits them to service 
mining layer. Subsequent to services obtained from match maker, 
service mining agent tends to ensure the accuracy of selected 
service based on knowledge of service in it, for this it request the 
information from context and content handler which uses again 
domain ontology as source for it. User profile handler maintains 
the service usage preference of different types of users. Service 
mining contains successful composition patterns and it uses 
service usage of users from user profile handler. The user 
preference handler is also updated with the preferences of the 
recently accessed request.  

If the repository does not contain the request made by the 
user, then the match maker component uses its domain filter 
component for discovering the service from the UDDI registry.  
The whole process as described above is repeated.  The message 
handler after receiving the results of the selection process from 
the match maker converts the results into a format as required by 
the user.  It uses the security component for encrypting the results 
if necessary and passes them to the communication component 
which then sends back to the user. They can search the services 
based on the available contexts. They will obtain context details 
from the user information (i.e. user profile) or by using other 
services and moreover, agents will adjust according to user 
preferences based on the historical tasks.

3 EVALUATION OF PROPOSED 
ARCHITECTURE TYPESET TEXT 

The proposed architecture is evaluated by the Architecture 
Tradeoff Analysis Method (ATAM) [12], [13], [14].  All the 
scenarios corresponding to each applications of the service mining 
are listed and evaluated based on quality attributes. Before 
evaluation, we have to identify the different stakeholders involved 
in the system. The Stakeholders are developers, maintainers, 
evaluation team, customer representative, architecture team, 
business analysts, end-user, operator, tester, system administrator. 
The evaluation team presents ATAM to above stated stakeholders 
with brief explanation of steps and techniques followed for 
analyzing and eliciting utility tree generations, architectural 
approaches and scenario mapping and result of evaluation 
identified with stakeholders prioritize, risks, tradeoff, response, 
response measure.
Next, goal of architecture is identified and based on the analysis 
of stakeholders need and present the business goals. The utility 
tree provides a mapping between the quality attributes that the 
architecture to meet discussed in business driver to the 
corresponding scenarios. In this tree, root node is “utility” and 
second level node are various quality attributes of architecture 
and third level follows attribute concerns and in final fourth level 
represents scenario with pair of ranking to represent the prioritize 
of nodes in leaves. The scenarios are prioritized relative to each 
other using ranking pairs of (High, Medium, and Low). It would 
be (H, H) (H, M) (H, L) (M, H) (M, M) (M, L) (L, H) (L, M) (L, 
L). The first letter denotes degree of importance to system and 
second letter denotes degree of difficulty in achieving it. The 
scenario prioritization is included in table 2. 
According to SEI [12], the suitability of the architecture proposed 
is determined by quality attribute requirements that are important 
to stakeholders of system. The ATAM relies on elicitation of 
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quality attribute scenarios. The Scenarios chosen for evaluation of 
the architecture are given below in the table 1: 

4 ARCHITECTURE ANALYSIS 
Architecture Analysis is to reveal enough information about the 
proposed architecture to identify it risks, non-risks, tradeoffs, 
sensitive points in the design phase itself rather than later phase. 
This method is not meant with precise and detailed evaluation of 
architecture quality attributes with its numerical value[12]. In  
the evaluation phase, we identified risks associated with 
architectural decisions and their effects on quality attributes. 
Table 2 shows with defined scenarios and their risks, tradeoff, 
scenario prioritization. The Architecture Tradeoff Analysis 
Method (ATAM) reveals that proposed architecture for service 
mining agent with information’s like risk, tradeoff points, 
response measure, and priority in design phase. The most 
important tradeoff and sensitive points identified in proposed 
system is highly sensitive to performance of the system and in 
next phase of implementation care should be taken to control 
sensitiveness of system performance. In addition to the tradeoffs 
and sensitive points, several risks associated with architecture are 
also identified using ATAM. 

5 CONCLUSION
In this paper we addressed actual need of web service mining in 
registry where vast amount of services are publishing and 
updation of services are likely to be happen in it. This paper is 
proposed to develop a service mining agent for web service 
composition. The various steps in the service mining architecture 
development phases are explained in this paper. The proposed 
architecture is evaluated using Architecture Tradeoff Analysis 
Method (ATAM) which allows identifying risks, non-risks, 
sensitive points, tradeoffs, priority of each scenario to system 
previously in design phase. 
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Table 3. Scenario Identification 

 
Table 2. Analysis of Scenarios in Architecture 

 
 


