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Fig.1 A distributed data warehouse model based on Web Services
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Abstract: This paper analyses the advantages of combining Web service and data warehouse, then introduces a distributed data warehouse model based on Web service. It also introduces some features of Web services and data warehouse. Web service is a bridge, which can link different models, different operation systems and different program languages. With the development and application of Web service technology, the current operation of design and application will shift to develop and make use of Web service. Web service will make “software as service” come true and finally let people think software is of great value, and its value can be embodied and transferred on the web. As a decision supporting system, data warehouse provides a solid platform formed by current data and past data. Using this platform, companies can make a series of commerce analysis. This work combines the Web service and data warehouse, extends data warehouse’s network ability. Then, Companies Corporation and individual can obtain information conveniently.*
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1. Introduction

With the wide use of Internet, more and more traditional services are shifted to the Internet, web service has become the most widely used and most popular application on Internet and is gradually becoming one of the effective approaches for people to share information and obtain services.

The rapid development of web technology has had dramatic influence upon data warehouse. Data warehouse provides the method of accessing to stored information freely while imposing on web technology can get information conventionally and economically. The combination of the two technologies has given birth to web-based data warehouse system, which makes the distribution and disposition of information more economical and efficient. Web-based data warehouse technology changed the pattern of users accessing to data warehouse. Instead of accessing to data warehouse through LAN (local area network), Users can access to remote data warehouse by Internet/Intranet and the analyses results also can be quickly distributed using Web Server. Therefore, organizations and companies designing web-based efficient data warehouse system will have long-range significance for extending business and improving the efficiency of accessing information. The combination of web technology and distributed object technology exploited broader space for us to develop an efficient software system. Web services have been the focus of much attention by the correlative community because of its distributed construction and platform- independent attributes since June 2000.

Distributed applications should go along with Distributed Object Model, employing such basic structures as DCOM, CORBA, RMI developers can deploy services to remote system while enjoying the rich resources and accuracy provided by the local model. Why are we still bothering ourselves about web when we have had satisfied middleware which provides us with powerful means of service implementation because these systems exist some distinct drawbacks as follows:

(1) Poor extendibility: In the middleware-based system the client requesting service and the provided service by the system must be tight-coupled, in other words the client and the server must be in the same basic structure.

(2) Fragility: If the executive mechanism of either side changes, the other side will collapse. For example, if the interfaces of application on the server side changes the client side will collapse. In order to extend such a system to Internet, we need a loose-coupled basic structure to solve the problem. At this time, Web services bring us a solution.

(3) Helplessness for large-scale computation of large Enterprises.
2. The Web Services and Data Warehouse Technologies

2.1 Web Services Technology

Web service is a new branch of web application and it is self-included, self-description and modularized. They can be deployed, oriented and invoked through web. Web services can implement any function ranging from a simple request to complicated business logic. Once the web services are deployed, other web service application programs can discover them and invoke the deployed services. Web services can decompose the business logic into independent modules, and then execute their functions on the Internet. Thus it is a new technology of developing distributed and modularized application.

Web services are invoked through network protocol and data structure. It assembled the flexibility and extendibility of HTTP and XML, and made it possible for all software in spit of their programming model to communicate on Internet. WSDL is a XML language, which describes services based on network or endpoint. It is usually used to define Web services and to invoke them (including the attributes of web services for example what it can do, where it is located and how to invoke it). WSDL document can also be used to distribute web services dynamically, find distributed web services and bind web services. UDDI defined a series of mechanisms to find web services. UDDI reached the goal by means of services register and accessing to the register information using soap protocol. 

The aim of web services technology is to constitute a universal, platform-independent and language-independent tier based on diversified heterogeneous platforms, and applications developed on the heterogeneous platforms are able to communicate and integrate with each other with the help of the tier. Thus users can invoke all kinds of services conveniently. Instead of looking for the intended service among a mass of information islands, users can control the content, time and means of intended information. In contrast with the traditional modular technology, web services have such virtues as encapsulated, loose-coupled, utilizing normative protocol and highly integrated. 

When being invoked, web services must do as the following three processes: distributing service descriptions, looking up service descriptions and binding or invoking service according to service descriptions. These processes can be done separately or time after time. The processes are expanded as follows:

(1) Publishing: Service descriptions should be published, then, the service requestor can look up it. The location of published service descriptions can be different according to application requirements.

(2) Finding: In this process, service requestors can search service descriptions directly or search the intended type of service in UDDI. Service requestor may execute the finding process in two different lifecycles: In the designing stage, application searches the interface descriptions of service and the runtime stage, application searches the binding and location descriptions of service.

(3) Binding: This is the last invoked service. In the binding process, service requestor locates, communicate and invoke service depending on the binding process in the service descriptions, and invoke or initiate the communication with service at runtime. 
2.2 The Concept and Characteristic of the Data Warehouse
The data warehouse was first put forward by W.H.Inmon; it is a result when the technique of database develops a certain stage. Data warehouse is a "subject oriented, integrated, stable and time variable data-aggregate". The aggregate of the subject-oriented data is selected from many contents related and physically and logically independent data sources. Compared with the traditional operation system, the data provides the data warehouse system to the information analysis followed these four characteristics:

(1) Subject oriented: Be able to organize and offer the data according to the standpoint of the ultimate customer.
(2) The management of mass information: There is a great deal of historical information in the data warehouse.

(3) The sum and collection of the information: The information is gathered up and provided on a way that is easy to be understood.

(4) Integrating the information and making it associated from many data sources: 
Because the data warehouse wants to manage a flood of data, historical information data included, and these data is possibility associated with many applications or databases, so we need a data warehouse to collect and organize the data which are acquired by these applications in different situations in many years.
3. The Architecture of Data Warehouse Model based on Web Service Technology

In the paper, the architecture of data warehouse model based on Web Service technology is discussed. The data warehouse system consists of a data layer, an application layer and an expression layer (data warehouse system). At present, It is the idealist architecture of application information system based on a three-layer logic structure. The architecture permits using different applications on the same layer and all the layers support the same interface. Each layer provides a certain service for the higher layer and acts as the client application for the lower layer. In the paper, we will build a different data warehouse system is built. It is set up, maintained and used in the environment of Internet/Intranet. Figure (1) shows the architecture. It is a multiple layer based on B/S structure.
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4. Implementation of the System 

4.1 Data Layer

WWW offers the main information of the layer. The web data resources have abundant data, texts, pictures, sounds and images etc. Because all the data are stored in HTML and they have not strict structure and style definition, We call them Semi－structured data. In Web, there are two structures: one is hyper text architecture which permits linking the logic information on the basis of physical structure and a label also has the function to link; the other is text organizational structure according to the feather of HTML. Using HTML language, data will organize in one text by different methods. For example, presenting a HTML page, it is easy to identify the title or complex structure in the page such as a table, a list, etc. 

The users who apply web data warehouse are interested in these semi-structured data. HTML and XML are used to release information. They are stored as the text form and the international standard based on architectural information. But there are some differences between HTML and XML.

HTML only shows the looking style of the data but XML explains the meaning of the data. Different from Html, XML can set up a new identity, which help the user describe the knowledge well and truly. At present there are many XML tools, which will be used in the future formally. For example, Frame Maker＋SGML(tool of edition and typesetting)、ADEPT Editor(editor of managing content )、X-metal(one good editor)、XML Style(XSL editor) which will transform the HTML text into XML form according to the users taste.
4.2 Application Layer---XML Messaging-Based Distributed Computing
SOAP (Simple Object Access Protocol) is a simple and lightweight XML-based mechanism for exchanging structured data between network applications. SOAP consists of three parts: an envelope that defines a framework for describing what is in a message, a set of encoding rules for expressing instances of application-defined data types, and a convention for representing remote procedure calls (RPC) and responses. SOAP can be used in combination with or re-enveloped by a variety of network protocols such as HTTP, SMTP, FTP, and RMI over IIOP or MQ.

While it is important to understand this foundation, most Web service developers will not have to deal with this infrastructure directly. Most Web services will use optimized programming language-specific bindings generated from WSDL. This optimization can be especially valuable when a service provider and requestor are both executing in similar environments.

The basic requirements for a network node to play the role of requestor or provider in XML messaging-based distributed computing are the ability to build, parse a SOAP message, or both, and the ability to communicate over a network (receive, send messages, or both).

Typically, a SOAP server running in a Web application server performs these functions.  Alternatively, a programming language-specific runtime library can be used that encapsulates these functions within an API. Application integration with SOAP can be achieved by using four basic steps:

① A service requestor's application creates a SOAP message. This SOAP message is the request that invokes the Web service operation provided by the service provider. The XML document in the body of the message can be a SOAP RPC request or a document-centric message as indicated in the service description. The service requestor presents this message together with the network address of the service provider to the SOAP infrastructure, for example, a SOAP client runtime. The SOAP client runtime interacts with an underlying network protocol for example HTTP, to send the SOAP message out over the network. 
② At the network infrastructure delivers the message to the service provider's SOAP runtime, for example a SOAP server. The SOAP server routes the request message to the service provider's Web service. The SOAP runtime is responsible for converting the XML message into programming language-specific objects if required by the application. This conversion is governed by the encoding schemes found within the message. The Web service is responsible for processing the request message and formulating a response. The response is also a SOAP message. 

③ At the response SOAP message is presented to the SOAP runtime with the service requestor as the destination .In the case of synchronous request/ response over HTTP, the underlying request/response nature of the networking protocol is used to implement the request/response nature of the messaging. The SOAP runtime sends the SOAP message response to the service requestor over the network. 
④ At the response message is received by the networking infrastructure on the service requestor's SOAP. The message is routed through the SOAP infrastructure; potentially converting the XML message into objects in a target programming language. The response message is then presented to the application.
4.3 Expression Layer

There are forms which is embedded in the Web page in order to provide users the chance of searching for information. In this layer, accepting the data, which has been organized into a certain formulation, form the application layer, the users’ information is delivered to the Web service and is eventually exhibited to the users through the expression layer.
5. Conclusions

The author mainly analyses the superiority of the integration of Web service technology and the Data warehouse, and then provides a mode of distributed Data warehouse based on the Web so as to supply a new solution for the attempt in building the Data warehouse based on the Web. The architecture has the following benefits:

(1) A good extension: when applying extension, it only needs to add a distributed managed web;

(2) A strong body: when some managing web makes errors, it will influent the process crossing the web and won’t crash the whole system.
(3) It can be applied in a huge scope and strongly distributed enterprise environment. Because of the benefits of the architecture, it adapts to the enterprise environments. In the model, distributed structure will be used as the base of the whole system.

(4) Using web service technology overcomes the short points of traditional component model, supports distributed enterprise environments and integrates the being applications.

(5) Supplying the UI enhances the accessing property to and does need the client software.

It is well known that there are lots of services in the under stratum besides the desktop application, which can offer services to the basic application, which is also a function of Web service. The difference lies in the freedom of them in deploying in the Internet and thereby putting the visit in practice with the help of Web technology. As a decision- making system, the Data warehouse is used to provide service to the superiority of companies in making decisions and facilitate the communications between enterprises. Now, with the integration of the Web service technology and the Data warehouse, enterprises can provide service to the client all over the world through the Internet and publish the decisions in the intranet of enterprises. Therefore, a more widely connection will be established.
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