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1.  Introduction

With the emergence of web services and advancements 
in the web service technologies, empowering users and 
multi core organizations have tremendous opportunities 
in enormous application domains including intelligence 
information gathering, electronic commerce, digital 
government, information analysis, travel, heath care, etc.  
Service oriented architecture presents an efficient solution 
for integrating autonomous, distributed, heterogeneous 
and interoperable information sources by employing 
the industrial standards through Web services platform 
elements1. 

To enhance knowledge sharing and collaboration 
between enterprises there is a need to integrate information 
sources into Web services and its emergence as a model 
for integrating heterogeneous web information leads to 

potential interaction and interoperability. Managing and 
maintaining an application protocol based on semantic 
level is forcefully needed rather than syntactic level as 
sequencing information and data structures are enhanced 
with semantic information2. The key element is ontology 
which enables the transformation from a purely syntactic 
to semantic interoperability. 

The administrative tasks of heath care is practiced 
using electronic methods in long run and in the recent 
years health care has been adopting latest technologies for 
the betterment delivery of its services and to ensure quality 
of service. Health care domain must ensure the higher 
standards of effectiveness and accuracy while transforming 
into newer technologies3.Health care web services include 
several life science domains: Bioinformatics, systems 
biology, computational biology, and clinical genomics 
and covers heterogeneous information categories like 
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literature data mining, classification, disease, patient, 
pathway, interaction, experiment and annotation4.

One important issue lies in finding a suitable web 
service by an end new user and it is mostly unclear that 
which web service and which operation satisfies the 
intended task with the expected constraints. There are two 
main strategies as the solution to the problem. The first 
method is building registries that gather a huge number 
of web services for a health care domain and the second 
method is adapting semantics for the automatic discovery 
of the required web service and its operations.

Web wide registry of web services is provided by UDDI 
but its search capability is limited to syntax which results 
in coarse nature of service discovery and data model 
description using XML schemas5. In UDDI, functionality 
of a web service can be described by schemas. For 
example, a Healthcare service can use the category bag 
as National Provider Identifier (NPI) as 10 digit number 
such as 345128901 to describe its functionality. 

In the Interaction analysis and modelling scenario, 
persons or organizations play five main social roles: 1) 
the patient, 2) healthcare professionals in local healthcare 
institutions who provide on-site medical care for the 
patient, 3) other healthcare professionals who provide 
additional information or a second opinion about the 
patient, 4) external emergency assistance organizations, 
and 5) administrators of local healthcare institutions.  
Several possible interactions have been identified 
between this scenario’s participants. We can easily extend 
our ontology to include new interaction types and roles, 
making it more complete and reusable6. 

Similar XML descriptions represent different context 
of web services and lack of semantic representation paves 
the barrier to efficient discovery in UDDI7. This problem 
is addressed by semantic web initiative of creating XML 
languages such as OWL and RDF where the content of 
the tags are explicitly specified. This paper proposes 
the discovery mechanism based on semantic cluster 
matching which returns the most relevant web services by 
performing logic inference to match with the requested 
capabilities. Proposed extended UDDI with text tagging 
and recommendation combines the features which results 
in minimum search time and relevant discovery8.

Data providers are independent in the information 
space and they have credentials of their schematic 
representations and functionalities. For addressing this 
problem different approaches have been presented in the 
literature. Clustering based approaches using different 

methods have been proposed by many authors9-11. What 
set us apart from the proposed approaches is that we 
aim at extracting the features of the services using query 
based system. Identification and classification of web 
services is analyzed by means of related rules generation 
from the query and therelevant services are retrieved 
with minimum computation and access time.Healthcare 
case study is implemented and analyzed to illustrate the 
proposed work.

This paper proposes an integrated architecture for 
semantic cluster and recommendation rules formation 
for text tagged services and rest of the paper is organized 
as follows. Detailed description of methodology and 
modules is presented in section 2, Performance evaluation 
of the proposed architecture is enumerated in section 3. 
Conclusion and Future work is furnished in section 4.

2.  Proposed Methodology

The proposed system retrieves the health care web 
services using two phases such as client phase and server 
phase. In the server phase, the semantic based cluster 
is formed in the web server after the service provider 
registers their services in the UDDI registry12. In the 
client phase, three modules are included to retrieve the 
web services such as i) Generating Recommendation 
Rules ii) Applying Recommendation Rules for searching 
process iii) Applying Recommendation rules for replying 
process.

To combine tagging, recommendation  and UDDI, 
we need to embed a semantic profile description in a 
UDDI data structure and augmenting these components 
as extensions to UDDI has been done for processing 
semantic profile information13. The architecture of the 
extended semantic UDDI registry is shown in Figure 1. 
The recommendation component is tightly coupled with 
UDDI and relies on registry for all its operations to be 
successfully completed. 

2.1 ServerService
The incoming request from the requestor has to be 
pre-processed by parsing, removal of unwanted words, 
function removal and stemming. Then the features or 
keywords are extracted from the pre-processed data. The 
keywords are grouped using the semantic based cluster14. 
The similarities between the keywords are identified using 
vector space model by using the following equation (1).
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| q * s |sim(q,s) =
|| q || * || s ||

			        (1)

where q, s is represented as the different keywords for 
which the  measurement of similarity is to made.

Algorithm for Cluster Formation
Step 1:  Get the Biological Services 
Step 2: Preprocess the service, or  biological data 
Step 3: Extract the keywords from the preprocessed data 
Step 4: Find the similarity between the keywords  
Step 5: Check the similarity with the threshold value (max) 
Step 6: Form the cluster

2.2 Client Service
The healthcare data related services are efficiently retrieved 
in minimum time by generating the recommendation 
rules, applying them during searching and replying 
process15. The rules are generated based on the content i.e. 
description of the service, items and user preferences and 
past searching history16. By keyword importance and the 
user feedback, the weight factors are determined through 
which the rules for recommendation are generated by 
using the rule induction method17. 

The method proposed here is decision tree which 
forms the rule in the form of nodes such as root, end 
and chance nodes. For a particular query, the rules are 
contained in the root node, feedback changes are done 
in the chance node and weight factors based on rules 
are followed in end node18. Finally the weight is assigned 
as a rule used during the request or response. The 
matchmaking is done based on the rules during retrieval 
from several databases, repositories and registries and 
the transformed to the replying process19. The rules and 
related services are arranged in the sorting order for top 
k rules to be identified. Keyword weight or priority of the 
particular keyword is used for identification of top k rules 
which is used in retrieval of quality web services20.

2.3 Implementation
The scalability and performance of a UDDI registry 
is done by preliminary evaluation by comparing 
the results of retrieval with and without component 
extension of an UDDI. An open source UDDI registry, 
jUDDI is extended with recommendation and tagging 
component21. WordNet 2.1 API is used for retrieving the 
synonyms of the keywords used by service consumers for 
retrieving the service candidates. Processing time of a 

service publishing is measured by calculating the interval 
between the request arrival and results delivery and the 
network latency time is eliminated22.

3.  Performance Evaluation

This semantic-service discovery mechanism considers 
relevant parts of the organizational context in which 
e-health services are used, to improve a service-discovery 
system’s usability in medical emergencies. For evaluating 
the performance of the proposed architecture, the 
publishing time, the loading time and the querying time 
has to be taken into consideration20. Then the efficiency 
of the proposed system is measured with the help of the 
precision value and the recall value. From the performance 
results we can achieve the efficiency of the web service 
retrieval resulting in minimum search time and relevant 
results.Results of Precision and Recall values of different 
IR techniques have been depicted in Table2 and Figure 2.

Figure 1.    Proposed System Architecture.

Table 1.    Schema of Healthcare Information Source
Patient (IdP, Name, Age, Tel) 
Doctor (IdD, Name, Speciality, Hospital, IdS) 
Hospital (IdH, Name, Localization) 
Doctor_Hospital (IdD, IdH) 
Patient_Hospital (IdP, IdH, IdD) 
Diagnostic (IdP, IdD, DateT, Result) 
Operation (IdP, IdD, DateO, Result) 
Service (IdS, Speciality)
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Table 2.    Results of different IR Techniques
WSR Techniques Precision Recall
Vector Space Model 0.75 0.786
Latent Semantic Indexing 0.83 0.8463
Latent Dirichlet Allocation 0.861 0.8763
Semantic based Clustering 
and Recommended Rule

0.985 0.976

Figure 2.    Comparison of Web service retrieval 
techniques.

4.  Conclusions and Future Work

This paper elaborated the need of web service discovery 
and extending UDDI. UDDI data model has to be 
extended for particular domain and such architecture 
is very important for medical health care domains as it 
involves live and death issues in that no risk can be taken. 
Proposed extended UDDI performs semantic based 
cluster search based on recommendation rules generated 
and applied during search and retrieval process which 
leads to personalization solutions related to biological 
web services. 

The limitation is thatsemantic matching lacks service 
parameters and categories. We are trying to integrate the 
type of service to the tagging so that a service client can 
express the service type literally rather than technically 
through preconditions, effects, input and output. 
Scalability of the proposed technique has to be evaluated 
with more number of web services.
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