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Abstract
 Web services have become an integral part of the Internet. Any one (business partner or individual) can simply import a Web service in his application from the bulk of services available on the Internet and can use its functionality. The problem arises when the imported service is no more available on the Internet or changes its functionality with the passage of time. To avoid such problems we need to discover appropriate web services dynamically on the basis of matching semantics rather than to discover them on the basis of key word matching. In this paper we propose a semantic caching mechanism for services discovery by using matching algorithms that applies matching techniques on semantic annotations of semantic web services.
1-Introduction
Semantic web services are services that are annotated with semantics to expose their machine understandable meanings in order to make their functionality machine understandable and process able. Semantic web services can be published to make them available for end users. The information about web service is written in Web Service Description Language (WSDL). The structure of WSDL document is shown in detail in Table 1.
By combining the added value of semantics and web services we can work out a persistent solution for enterprise integration.
These services provide machine understandable functionality required by user. These services are normally provided by service vendors through Internet. They publish their services. It could be possible that a service may not work properly or a vendor stops its service then what will be the alternative for user. 
Semantic web service discovery helps to discover an appropriate service according to user requirements in such scenario. This is the first step towards service selection and composition in order to complete a specific task especially in business environment
Semantic web services are annotated with semantics these annotations includes service description, provider details, service operation, service execution model, service parameter, service data flow and service invocation details [1].
 Semantic web services are normally searched by matchmaking which is based on the use of logic inference to check the equivalency between different ontologies. Several aspects (inputs, outputs, preconditions and effects of usage as well as non functional properties) of a web service are semantically annotated and ontologies are defined in order to bring out semantics in web service [2].
	<definitions>

    <types>

      Types are defined here.

    </types>

    <message>

      Message is defined here.

    </message>

   <portType>

      Port is defined here.

   </portType>

   <binding>

      Binding is defined here.

   </binding>

</definitions>


Table 1- Structure of WSDL document

 Web services are equipped with these annotations semantically in order to provide machine understandable web services. These semantic annotations are used to discover semantic web service according to user goal or specification.
During semantic web service discovery both functional and non functional aspects are considered. So it is indeed to annotate a web service with these aspects in order to search for a efficient web service. 
In this paper we propose a technique to discover semantic web service. This technique discovers a web service according to both functional and non functional aspects. We named this technique as Semantic Discover (S-Discover).
The remaining part of the paper is arranged as follows: section 2 describes S-Discover in detail. Related work is presented in section 3. And section 4 illustrates conclusion and future work. 
2-Semantic Discover
Preceding section describes the problem of semantic web service discovery and proposes a technique. In this section we are going to explore proposed Semantic Discover Technique in detail.
We are going to follow Web Service Modeling Ontology (WSMO) Model for Semantic web Service Discovery. The WSMO model and our Scope of Work is Shown in Figure 1. A WSMO model contains requester and provider sides it gives the opportunity to requester or user to define a goal that user goal is then used to find a semantically annotated web service. 

Service providers publish their service and made a description of it in Web Service Description Language (WSDL). WSDL provides the way through which web services can be described according to their functional, non-functional behavior.
The figure also describes our working area in WSMO model. Discovery of web service is our major area of interest for which we are going to propose solution. Figure 2 provides an overview of proposed solution. 
The semantic discover technique  is divided in to two parts.
 Firstly requester goal and WSDL service description comes in to a cache and secondly matching algorithm applied and required service(s) can be found.
There could be one service or more than one service providing the same functionality described in user goal. 

So these services are discovered by S-Discover which are required by user in user goal. 
In figure 3, it is described in detail. We use semantic caching mechanism for semantic web service discovery.

The process completes in two phases:-

I- A caching Mechanism
II- Implementation of Matching Algorithm
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Figure 1- WSMO Model and Scope of Our Work
Phase 1: Semantic Caching

Semantic caching based on coupling and cohesion principle. 

When user goal is matched with available WSDL file these files are coupled with user goal and then put in to a cache in cohesive mode in order to search inside the service descriptions of WSDL files written during publishing services.
If there is more than one match then each WSDL file is jointed with user goal separately so that making a pair. Then each pair is tagged with random tag identities so that these pairs can be identified later. These pairs reside in cache.

Here is some description about WSDL file:

A WSDL file normally contains following parts or elements:
Port type: It describes operations performed by web service. It can be compared with class or module in an ordinary programming.

Message: The messages used by web service. It can also be compared with parameters of a function call in ordinary programming.

Types: Data types used by the web services.
Binding: Communication protocols used by the web service. 
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Figure 2- Model of S-Discover Technique
These WSDL elements are written in tagged i.e. <tag> form. WSDL elements have the information about a specific Web service to which that WSDL file belong to. The WSDL files acts as an Interface for other service to access service. Many services can be described by one WSDL file. 

So in first phase we make pair of all available WSDL files with user goal and tagged these pairs in order to easily distinguish each pair ranking according to used goal by applying matching algorithm based on semantics is described in the proceeding phase.
Phase II: Implementing Matching Algorithm

In preceding section we described that how a pair of user goal and WSDL file is formed. In this section we will describe that how a matching algorithm will be implemented in order to discover semantic Web ser vice.
The semantic algorithm we will use for matchmaking strongly bases upon the concepts which are annotated during development of a service. Nearly all the match making algorithms are based upon these two paradigms:

I: - IOPEs (input, output, precondition and effect)
Input, output, precondition and effect parameters are defined for each semantic Web service so that a Web service can be accessed or interact with other services.
It is checked that whether IOPEs of user goal are matched with service provider or not. These IOPEs are defined in WSDL documents during the development of service.
II: - Degree of match making. 
There are four degrees of match exists between concepts. These are
A) Exact Matching
Two concepts exactly match each other due to exact matching in their concepts.

B) Plug-In Matching

If there are two concepts, first concept subsumes second concept then the first concept is a set that includes second concept.
C) Subsume Matching

In this matching the requester concept subsumes the published service concept; in this case the service may not satisfy requester but it could be a possible match.
D) Fail matching
In this type of matching, there is no exact matching, plug-in matching and subsume matching. So requester’s concept is totally unrelated with publish service concept and this leads to a failed match.
Among these four types of matching, exact matching is better than the plug-in matching and plug-in matching is better than subsume matching. Fail matching is surely the worst case.

Our matching algorithm also matches user goal or concept with service description on the basis of these four types of matching types and IOPEs.
After putting them in cohesive mode in to cache Semantic Matching Algorithm will be applied, that will discover the service by using semantic annotations. That algorithm matches user goal with WSDL files in cohesive mode on the basis of concept which are provided by Web services Ontology.  
The proceeding section describes related work that has been done before in semantic Web discovery.

3-Related Work
In [3], author used a semantic approach for semantic Web service Discovery. The Technique is name as Latent Semantic Analysis that is a technique in natural language processing, of analyzing relationships between a set of documents and the terms they contain by producing a set of concepts related to the documents and terms. In the context of its application to information retrieval, it is sometimes called latent semantic indexing (LSI).
In this Technique a matrix is generated the rows shows the term and columns show the documents.

Problem of this technique is the resulting dimensions might be difficult to interpret.
Haihua Li et al. [4] proposed a WSMO based semantic Web service discovery model they introduced several matching techniques but there is no caching mechanism. In contrast, our technique uses semantic caching mechanism along with ontology based matching so it adds efficiency in entire semantic service discovery procedure.

4-Conclusion and Future Work

The discovery of semantic Web services has become an important when large number services are available for use on the Internet. The acquisition of appropriate semantic Web service is the main goal for a user who is searching for a service. We propose a semantic Web service discovery mechanism for this purpose.
Our discovery mechanism uses caching approach after locating multiple services and then apply matching algorithm which matches the services with four degrees described earlier in section 2 phase II and searches for a best possible match for requester.

Our ultimate goal is to introduce a semantic matching algorithm, caching mechanism and then to develop semantic Web based tool which will implement our idea for discovering semantic Web services. 
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Figure 3- Semantic Discover Technique.
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