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Ⅰ、Review of Related Work and Literatures
	Many approaches were proposed to solve the web service selection problem such as [1, 2, and 3]. 

In [1] the authors propose a decentralized multi-agent approach to solve the problem, and chose Trust and reputation as the main QoS criteria. In their model they depend on the providers' advertisements and the active execution monitoring to collect information about web services with the augment of an agent assigned to each web service, this information used to assess the web services. The basic role of agents in their system is to achieve better self-adjusting trust so that as bad services correctly behave they are reconsidered. In other words, agents in this system collect information a bout web services by monitoring the customers' usage, then store the collected information in an agency which can be shared later with the other agents. Based on this, the information introduced by the providers advertisements specify a degree for the reputation however this degree can be changed later by the information collected in the agency.

To complete their works they introduce three main components:

1. A policy language to define customers and provider profiles

2. Matching algorithm to select the service based on the customers and providers polices.

3. A model based on agents as mentioned before to capture information about each web service to assess the reputation degree.

From this, the QoS specification in this system is an ontology, which help to define the polices of the customer and the provider. The idea behind the ontology is to automate the process of selection later by the experience which the agents accrued from similar previous scenarios.

From our opinion it is narrow look for the agents capabilities to just monitor the web services activates, More over the approach in [1] depend on a few QoS criteria. 
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Figure 1: Maximilien Architecture overview [1]

In [2] the authors introduce another model based on QoS computation. This approach use execution time, reputation, execution price, compensation and penalty rate as the QoS criteria, and they classify these criteria to general criteria such as the price and the execution time, and domain specific criteria such as compensation and penalty rate.

One of the authors' goals in [2] was to provide extendable QoS model. Which mean the system can accept more domain specific criteria with out the need to change the computation mechanism. 

The authors mentioned three methods to collect information about the web services:

1. The providers advertisements

2. the Active monitoring for the usage of web services

3. A third party to rank the services.

and they summarized the problem exist with each method such that, systems where information collected based only on providers advertisements are not accurate, and systems  based only on active monitoring, there is a high overhead since the QoS criteria must be checked constantly for a large number of web services, while system relies on third party is expensive and fixed. 

So their proposed solution to overcome this problems where to use the three methods depending on the characteristics of each QoS criteria, for example the execution price is collected from the user providers while reputation collected form users feedbacks.
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Figure 2:Architecture Diagram of QoS Registry [2].
In [3] the author used a similar approach to the one used in [1] however they built a repository with explicit methods instead of using agents to store , retrieve and search services' information, Also they include the same technique from [1] to collect information about the services. In their work they focused on the transparency, security, and to involve the Clients in the selection process such that their model results a set of ranked services for the user to choose between


Ⅱ、Background and Significance 
	Web Service is a software component with a URL placed in some servers and can be accessed through this URL to enable the machine to machine interaction. The W3C defined the web service as: a software system designed to support interoperable machine-to-machine interaction over a network. It has an interface described in a machine-processable format (specifically WSDL). Other systems interact with the Web service in a manner prescribed by its description using SOAP messages, typically conveyed using HTTP with an XML serialization in conjunction with other Web-related standards. (W3C, 2004)[6]

With the growth of web services deployed by many providers to serve the same purpose, some approaches were created to select the optimal service between those services. One of them based on the Web Services Level Agreement (WSLA), this approach addresses dynamic Web services procurement and qualities. WSLA emphasizes contracts agreed on by the providers and consumers for some usage. however While WSLA solves some of the problems to guarantee quality levels, it lacks support for dynamism as required for a truly open environment [1, 8] Another approach based on the QoS criteria, applied in many researches [1, 2, 3] Some of these researches depend on the reputation and the trust [1] , while the authors in [2] add a another criteria; namely execution time, execution price, compensation and penalty rate.  

In another side, Agent technology is a grown technology aimed to create software agent which can act in computer system environment. In another word, to perform most of the tasks automatically with out intervene from the human. Agents can be created by many exciting programming language such as C++, Java, also many specialized programming languages were designed for this purpose such as 3APL, IMPACT, CLAIM, IndiGolog, Brahms and GOAL [4, 5].However to create agent system with these languages even with the specialized languages is complex and time consuming,, thus a complete agent platforms were created like Jason, JACK, and JADE [4, 5].. The idea behind the framework is to facilitate the development of complete agent-based applications by means of a run-time environment implementing

The life-cycle support features required by agents.

From the previous work in this point we can evince the main component of web service selection system as following:

· The providers: a person or a company provides the web service.

· The clients: the user of this web service.

· Web service description language: languages created to describe web service; the most common is the WSDL (web service description) language, and recently many researches going on to create a semantic definition for web services by extending existing technologies such as WSDL-S and SAWSDL which extend the WSDL, or by introducing new languages such as OWL-S (OWL-Services) and the Web Service Modeling Language (WSML). The former is tied in with the DL (Description Logic) sub-language (species) of the Web Ontology Language OWL while the latter apply the approach of the Web Service Modeling Ontology (WSMO) [9].

· Web service repository: The place where information about web services stored.

· Information collection method: The method to gather information about web services such as, providers' advertisements, users' feedbacks and the execution time active monitoring, this information includes some general criteria like the price, execution time, and some business criteria such as compensation and penalty rate. 

· Selection criteria (QoS crieteria): Is a non-functional criteria to assess the quality of service for software components. For web services many QoS criteria were defined by the W3C in [7] such as, Performance, Reliability, Scalability, Capacity, Robustness, Exception handling, Accuracy, Integrity, Accessibility, Availability, Interoperability, Security, and Network-Related QoS Requirements. Some researches classified these criteria to objective  such as availability, reliability, and response time and subjective such as cost, security, exception handling, robustness [1]. While the authors in [2] classified QoS criteria to general criteria such as, execution price, execution time, and reputation; and business criteria such as, transaction, compensation rate, and penalty rate; 

Selection mechanism: Is an algorithm or method created to choose the best web service between a group of web services perform the same purpose. It is worth to mention here two techniques used in previous researches. The first technique in [2] based on matrix operations and two normalization levels. The author presents the QoS criteria for each web service as a row in a matrix, and applies some operations to produce a value deviate to specific criteria selected by the user at searching time. The advantage of this mechanism is the speed as the searching process based on mathematical operations, however this mechanism is not transparent because the value calculated doesn’t indicates the selection criteria. In contrast to the previous mechanism, another approach was proposed in [1] based on clear matching process, this algorithm is transparent, however it works very slowly with the rapid growth of web services directory. 



Ⅲ、Main Research Work
	Both [1,2] researches introduce models to solve the web service selection problem in a dynamic and open environment, however they differed only in the technique  they used to handle the problem.
Although the performance both systems showed by experiments, there still some shortcoming which can be listed as following:

1. In [1] the authors intend to provide transparent search mechanism based on a matching algorithm they created to match the customers polices with users polices. However, this algorithm will slow down the searching process with the growth of deployed candidate of the web services. 

2. The second limitation arise form the requesters interfaces used by the system proposed in [2] to monitor the requesters activates. Although it has some advantages as the authors mention, it puts more burdens on the service requester.

3. The restriction on users in [2] to provide feedbacks after consuming the web service puts more burdens on the users, also the mechanism used to update the QoS registry based on these feedbacks in a time-frame is not sufficient specially for intensive amount of feedbacks which will result two drawbacks :

a. If the time-frame is short, the update process can't consider all the feedbacks.

b. If the time-frame is long, this will slow down the process of QoS assessment based on the feedbacks

Both draw backs will have a negative effect over the main goals of the system which is to select the best web service in a dynamic and open environment.

In this proposal, we planned to create a new selection system inspired by the techniques used in [1, 2] with some additional characteristics. The goals from creating the new system are the following:

1. Introduce new ideas to overcome the drawbacks mentioned in the previous paragraph.

2. Increase the system tasks in terms of, 

a. Not only to select the best web service but also to monitor the communication with this service and take automatic decisions to handle any failure in the connection with the running web service. This can be achieved by the aide of software agents' abilities. 

b. Reserve the load balanced for the running web service to prevent the overload of using a single web service regardless of the quality of this web service




Ⅳ、Key Work, Potential Difficulties and Proposed Solution
	Once more, the proposed system here is a wider view of the web service selection system to build a supervision system not only to select the web service but also to monitor and ensure the delivering of that service to the user. Thus we planned to create supervision system based on MAS environment, namely JADE platform.

The reasons behind choosing JADE are: JADE complies with FIBA specifications [6], the second reason, JADE is an open source based on Java language which is very popular and has intensive support, another reason is that there exist an add-on to link between agents side and web service side named WSIG, moreover an enhancement to the WSIG is planned to support Web services described using WSDL-S which open the way to integrate the web service with the semantic web, in addition some agents can be generated to play the role of web services in other words, WSIG can create new web service  agent.
WSIG acts like an interpreter between agents and web services and enable both side to communicate with each other, moreover it provides a way to create an agent web service which is an agent that acts like a web service.

Now we introduce brief description for the WSIG architecture to clarify and complete the view of our proposed solution. This description extracted from [6].
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Figure 3: Architecture of the web Services integeration Gateway [6]

1. JADE DF
This is the standard JADE DF provided with the JADE v3.4 distribution or greater. As of JADE v3.4 the JADE DF has been slightly modified to detect when an agent service registration is made to the DF by an agent that intends it to be published as a Web service. Such requests are registered as normal and then automatically forwarded to the WSIG Gateway Agent. (Note: This is also true for deregistration and modification requests.)

2. UDDI

This a standard UDDI directory, such as that provided by jUDDI. Any registration, deregistration of modification of a WSDL Web service description from an external service is monitored by the Gateway Agent which transparently creates or updates corresponding FIPA DF service description.

3. JADE AGENTS

Any agent service description published by a JADE agent as a Web service is registered, deregistered, modified and discovered as normal with the JADE DF, except that the type or service is special Any Web service description that has been registered with the JADE DF by the Gateway Agent can be discovered and invoked by any JADE agent, but can only be deregistered, or modified, by the Gateway Agent.

To invoke a Web service, a JADE agent first seeks its service description in the JADE DF (or otherwise, be provided the description), and then sends an invocation request to the Gateway Agent.

JADE AGENT GATEWAY

This is a specialized JADE agent that manages the entire WSIG system. Its operations are as follows:

· Receive and translate agent service registrations from the JADE DF into corresponding WSDL descriptions and register these with the UDDI repository as tModels. This also applies to deregistrations and modifications.

· Receive and translate Web service operation registrations from the UDDI repository into corresponding ACL descriptions and register these with the JADE DF. This also applies to deregistration and modifications.

· Receive and process Web service invocation requests received from JADE agents. Processing includes retrieving the appropriate tModel from the UDDI repository, translating the invocation

The main component for the proposed system

Our system will extend the WSIG structure by adding the following components

· Data repository: to store the QoS information for web services, these information includes :

1. A general QoS criteria gathered form the JADE DF.

2. Domain specific criteria collected by active monitoring for the running web service. 

3. users feedbacks

Beside the QoS criteria used in [2], we add a new special criterion which is the availability. The availability is a special criterion in our system because it will not be considered as a normal criteria in the QoS computation as will be shown in the next point, but used to decide which to consider or ignore the web service in the selection process.

· Assessment Agent: An agent responsible for the assessment of the web service based on the data stored in the previous repository using the same computation technique used in [2]. The resulting values stored in an index structured like a table where each row contains the assessments of a single web service and each cell in within this row is an assessment value deviated to single QoS criteria. The idea behind this index is to speed up the selection of a web service in the feature. 

To reserve this index up-to-date in this dynamic environment, the assessment agent updates the index based on any changes occurs to the data repository.

· Searching module: consists of a searching agent works behind a user interface, to receive users' requests and preferences. The agent then apply the QoS computation over the request information and search the index with the computed value to find the best fit ignoring any unavailable web service regardless of the Quality degree to keep the load balanced for the entire system.

· Agents in the system: agents will be the only interface between users and web services, in another word there is no direct communication between the user and the web service.

After the searching agent locate the identity of the desired web service it asks the JADE gateway agent to create a new agent to mediate between the user and the web service with the specified identity this new agent has the following responsibilities:   

· Monitor the execution of the running web service and record information such as, the actual running time and store this information in the data repository.
· Take the proper decision automatically to redirect or exchange the the user connection to another web service in case where a Web service may no longer be available for some reasons or the owner of the Web service wishes to temporarily redirect invocations to another Web service without removing the original implementation.

· Collect user feedbacks and update the data repository for the used Web service.
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Figure 4: The porposed Supervision system architicture based on the WSIG architecture


Ⅴ、Research Work-Plan
	1. Get used to JADE platform.
2. Read more literatures about QoS.
3. Create a prototype for Web services system with JADE , and do some experiments on it to get used to the interaction between Web services and JADE Agents. 

4. Increase the prototype functionalities by adding the abilities to select between Web services candidates.
5. Start to build the new system based on the proposed architecture discussed in section IV.



Ⅵ、Expected Harvest and Innovation
	1. Introduce new Ideas to overcome the draw backs mention before in the systems proposed in [1, 2] as following:

a. the using of the computation method used in [2] with the aid of the assessment index will overcome the slowness caused by using the matching algorithm used in [1], and keep the searching transparent as the values stored in the index deviated to specific criteria.

b. Also the using of agents to update data repository will keep the entire system up-to-date without  dilation or processing time overhead

2. The proposed system will guarantee to deliver the service and handle the failure situation for the running Web service automatically with the aid of the software agents' capabilities. 
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