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Abstract

In this paper, model design of the water resources operation Intranet information system is presented. In process of the design of water resources operation and management system, which based on the Web technology, integrating technique between Web server and database is crucial point. 

By analyzing the access mechanism for the data of water resources operation Intranet information system, we conclude that adopting Intranet system model based on the component transaction server can greatly fit for this information system. Therefore, we design the system prototype based upon component transaction server. It extends the basic structure of Web and avoids the bottleneck using CGI mode. It permits clients to call the server program directly and bypass the HTTP server. It also offers the adjustable server structure. In a word, it can well meet the development of water resources operation and management information system.
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1.
Introduction

With the development of computer network technology, the information system whose core is computer network becomes the necessary choice of the water resource operation. Traditionally, the water resources operation and management information system adopted the client/server software architecture. This mode has the characteristics of usability, variability, retroactivity and high efficiency of management. But with the popularization of the computer's application, it gradually became incompetent. In this mode, the client is so 'fat' that it is difficult and expensive for maintenance. Many users can't share the operation logic. It can't divide different logic component according to the requirement of the development and doesn't support Internet. Traditional client/server mode is showed as fig.1.
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Accordingly, we need a new solution which can not only has the merits of that mode but also overcome its shortages. The development of Internet/Intranet technology is an important milestone of network technology. Users can simply use browser to obtain all kinds of information in Internet. Browser/Server structure greatly predigests the client side and it makes the 'no installation' client became true. The browser/server mode solution based on the Web technology is one of the best solutions for Water Resources Operation and Management Information System.

  In process of the design of water resources operation and management information system, which is based on the Web technology, the integration between Web Server and Database is the crucial point. By analyzing the access mechanism and the Data of MIS, we conclude that adopting the Intranet system model based on the Component Transaction Server can fit with the water resources operation and management information system well. Therefore, we design the prototype of the system based on Component Transaction Server. It extends the basic structure of Web and avoids the bottleneck using CGI. It permits clients to call the server program directly and bypass the HTTP server. It also offers the adjustable server structure. In a word, it can meet the development of water resources operation and management information system.

2.   Technique of Accessing DB in Water Resource Operation Intranet System

      The interior mechanism of water resource operation is complicated and there are many elements, so it is taken as consisting of control system and some using subsystems (refer to fig.2).


From fig.2, water resource operation and management information system consists of many subsystems. Each data has each characteristic, which have relative static data such as office management data and dynamic real-time data such as change of water line etc. The type of data has multi-formats characteristics. To access DB must guarantees the real time nature of the data.

The data supplied by every function branch within water resource operation system are different and the requests for data are different too. How to predigest the operation of data is important for user. To unify operation mode of data can ease design complexity of the system as well as its use. In the all water resource operation system, control subsystem is data’s provider as well as receiver, which requires management information system must guarantees data to have good open character and easily to connect with other system. 

In substance, the core of management information system is to process data. The data of system are placed in database, so processing technology for database is key problem. For the water resource operation and management information system, integrating technique between Web server and database is a key of system design.

At present, there are many techniques about integrating methods between WWW and database such as CGI mode, Web Server API and Java mode etc, they are introduced separately as follows:

2.1
Accessing DB with CGI

CGI is a parameter specification protocol when Web server calls exterior process. Its model is showed as fig.3.


       The advantages using CGI consists that it is an Internet standard, a kind of simple method that has been verified, developing easily and running reliably. Its disadvantages consist in the lack of abundant GUI, making Web server as bottleneck, lack of extensibility and session management etc.

2.2
Accessing DB Using Webserver API

In CGI-based solution, each user’s request needs a process for response, which not only brings on the deficiency of server resource, but also can’t offer satisfactory response time for application program with a great deal of business processing. To using server resource even more effectively, some software manufacturers such as Microsoft and Netscape etc. offer ISAPI (Internet Server Application Programming Interface) and NSAPI (Netscape Server Application Programming Interface) etc. 

Resembling CGI, Web users can fill HTML form or click hyperlink icon to activate some application programs located on server, which gets some information offered by user and does some processing correspondingly, and then returns result set to the HTML page. Unlike CGI, program written with ISAPI will be loaded in RAM as DLL, belonging to server expansion, which build up server’s capability. Program using ISAPI will be compiled to DLL and be loaded in RAM through WWW service when system is started. Because this program stays in RAM, each user’s request corresponds to a thread for processing, system’s spending is very small and can offer quicker response time than CGI. Its shortages include that the application is limited to special Web server product and can’t get over HTTP server’s bottleneck question, and lacks in session management and abundant GUI.

2.3
Accessing DB Using Java

Java applet can be transmitted to remote machine for running and accessing DB through JDBC, which as client can communicate with network through socket and not requires HTTP server and offers connection-oriented communication. Furthermore, Java applet can achieve interactive query and complicated data base transaction processing. Java’s AWT class library possesses abundant graphics function, so it can offers complicated GUI in client. Java achieves distributed computing under real object-oriented environment. 

To write Java application program is generally complex. The various services of Java program are combined with application logic tightly, so upgrade and modification become relatively difficult.

Web application has many advantages such as simple client, easy modification and upgrade. The shortages are that it requires many processes and has more complex logical relationship between modules. It possesses the characteristic of distributed computing, so the methods mentioned above are not fit for complicated system. 
3.
Component Server-Based Water Resources Operation Management Information System Solution

Component is a kind of wonderful method to develop distributed application system. Component concept is introduced because of the improving software reusability.  The idea is to encapsulate software according to some standards, and offers a group of accessing interface for external. Component can usually implement reuse in binary system. Component model defines the basic structure of component and point out interface and the interactive mechanism between component and container, or and other component. At present, there are three main component modules:

ActiveX: ActiveX component is based on Microsoft’s component object model, which is called COM. It may almost be developed in Windows-based programming language and can be deployed on any Windows platform. Its communication mechanism is DCOM (Distributed COM).

CORBA： CORBA component is based on OMG’s CORBA (Common Object Request Broker Architecture). CORBA component can be written with C, C++, Java, SmallTalk and Ada. It can be deployed on any OS platform, such as Windows, Unix etc. Its communication mechanism is IIOP (Internet Inter-ORB Protocol).
JavaBeans：JavaBeans component is based on JavaSoft’s JavaBeans specification, which can be developed by Java and be deployed on any OS platform with Java virtual machine. Its communication mechanism can be IIOP and RMI.

The component running on server is called as server component. Application logic can be achieved with component and deployed on server as an absolute server-component. To be different from general component, it is invisible and must run in server component container.

Because the component possesses the characteristics of modularization, information hide and inheritance, and makes software expand and maintain very easy. The unit developed with component manner can be reused at programming, and distributed different nodes on network at deployment, so construct and expand Internet/Intranet-based multi-tiered application is very convenient with component transaction server mode.

The architecture of component-based Web application is as follows:

Browser + (Web Server and Component Transaction Server) + DB Server is Showed as fig.4. The system provides different service in three tiers:


       (1). User Service--------It offers the location of information browse, and ensures user’s interface coherence and integrality.

(2). Business Service------It shares business service, and builds business information and ensures business coherence.

(3). Data Service----------It achieves the definition of data, and the storage and search of permanent data and guarantee of data coherence in Water Resource Operation Management Information System, besides including client logic and water resource business logic , application on server should also includes some other services such as monitor, queue, connection, context, security, threads, synchronization and resource management etc, which are provided by transaction server. It offers a group of service request interfaces. Client’s and server’s components access system services through these interfaces. In this three-tiers architecture, client’s logic can be dynamically loaded to client through Java Applet and calls the methods of component in Applet and submits transaction requests. The relative components access DB and achieve transaction processing and return the result set to client.

To adopt middle transaction server-based solution has advantages as follows:

(1). JDBC drivers can’t be loaded to client, so decreasing network burden.

(2). The proceture accessing DB is achieved by application server, the location of the DB is transparent, so it makes application system more security.

(3). In the high accessing frequency, many sets of application servers cab be constituted on the network in order to balance server’s load. When lots of clients access DB, only a few session connections with DB can be created through application server because each clients can share these connections, which makes linkage number that the DB server need to manage and maintain decrease greatly, so also decreasing the DB server’s load. 

Jaguar CTS is a component-based transaction server, which is a SyBase company’s product. The prototype of water resource operation and management information system is introduced as follow.

3.1
 System Architecture Design

The entire architecture of water resource operation and management information system was divided into three tiers:

(1). The first tier is a ‘thin’ client, which is a browser with Java virtual machine and needn't install DB drivers.

(2). The second tier includes Jaguar CTS component transaction server and the component of application logic accessing DB which runs on component server.

(3). The third tier is DB server.

The system supports different services on three tiers separately:

(1). User service, which supports information browse location and guarantees coherence and integrality of user interface.

(2). Business service includes shared business service and makes business information and ensures operation coherence.

(3). DB service, including data definition, permanence data’s storage and search, guarantee of data coherence.

These services are separately achieved through client and component transaction server and DB server. Business service is a group of operation defined according to application requirement as a bridge between user service and DB service. It responses user’s request and runs some business task. Business service is encapsulated into component and offers external interface through component server. Client communicates with application server through component interface, i.e. client’s request is sent to component server by relevant interface, and client accesses component server only by relevant interface. According to request, component server calls relevant component to access DB and returns result set to client. From certain point of view, component interface specification is a key to achieve network distribution with component server, which shields the details of network communication so as to make the method accessing component in server from client the same convenient as the method accessing local object.

Each component can simultaneously connects many clients, while each client can also simultaneously connect many components. Here component server practically is a real component management tool. The component achieving various business services can be deployed on server, which can be loaded and unloaded in RAM when requirement. To adopt the method of integrating component makes the ability to business service offered by application server a great flexibility. The reusability of software greatly can be improved.

Furthermore, component transaction server has also offer transaction processing service in order to ensure transaction integrality and coherence.

System architecture is showed as fig.5. Client’s browser requests an HTML page with Applet from web server. This page is down loaded to client through HTTP protocol, which includes client’s interface and accepts client requests and displays processing results from middle-tier. Once Applet is down loaded to client, it no longer communicates with web server while with Jaguar CTS. Jaguar CTS listens in client requests and calls relative component in server. Using methods in component access DB through JDBC and returns data processing results.

System configuration is as follows:

Client: IE 4.0.

Middleware and middle-tier system: Jaguar CTS component server that includes web server and Java component developed by us; ODBC data source、 Windows NT 4.0.

DB: Microsoft SQL server 7.0.


3.2
Development of the Server Component

The development process of server component can be divided into defining component, writing component source code, compiling component source code and installing component on the middle ware. 
(1) Defining component

The advantages defining first component before really achieving it lie in that allowing the development of client and component progress simultaneously. Defining component means defining its methods, parameter, business and thread characteristic attributes etc. The process-defining component is as follows:

Defining a new package

Package supports a kind of method that manages relative component in application program. Using the “Package Wizard” which offered by Jaguar manager could expediently accomplish the definition of package.

Defining a new component for the package

When we fill the type of new component and its name In Jaguar manager, which can automatically achieve the rest naming work.

(2) Defining method for component

In Jaguar manager, the setup of the parameters and return values are needed in window “Method Attribute”. If method requires returning result set, selecting “Return result set” item is also needed.

(3) Making skeleton type file and skeleton interface file

After finishing the definition of component method, Jaguar CTS can automatically create the skeleton type file and skeleton interface file used in client for component.

(4) Writing component source code

(5) Compiling component source code and installing component on the middle-ware

In this system, the package is eventually installed in the class libraries of Jaguar CTS in order to be used by client. 

3.3
Development of the Client

After knowing the development process of server side, the basic principle of the client’s logic implement is easy to understand correspondingly. In developing client program, component stub file and stub interface file must be inserted into client programs, which make client achieve the creation of instance and call its method and the destruction of instance like operating local object. Client creates stub type instance in local machine and controls the component instance of remote server through manipulating local stub instance.

The client’s application program is JaguarClient class in this system. In order to use component stub supports offered by Jaguar CTS, client firstly requires loading stub and stub interface created automatically by Jaguar CTS server for server component. Then, besides loading standard Java class libraries divided by JDK, the package offered by Jaguar CTS must be loaded so as to use bottom services offered by Jaguar CTS. Therefore, the head file of the JaguarClient class must includes following class libraries sentence:

Import com.sybase.jaguar.beans.enterprise.*

Import com.sybase.jaguar.stub.*;                                 //offering component stub supports

Import com.sybase.jaguar.stub.jdbc102.*;

Import com.sybase.jaguar.util.*;       //offering other basic services

Because the client of this system requires getting the result set of component method and process them, following class libraries are required:

Import jdbc.sql.*;

Import jdbc.math.*;                                              //making client can process result set

Import com.sybase.jaguar.util.jdbc102.*;

As mentioned above, accessing components for server in client application program is achieved through loading stub class to client and only through stub class. So, client’s application program firstly must create stub instance, i.e. calls Communication Manager. Create Instance (URL, null) offered by Jaguar for supporting component skeleton service. Therefore, URL appoints the component called in component server and its format is “protocol name //host name: port name: user name: password //the location of component in server and name”. Once client obtains the reference of component stub instance, it can call the method of remote component in format ‘reference Name. Method Name ()’, for example, the client in this system obtains the reference of component stub is ‘dbAccess’, so using ‘dbAccess.doQuery()’ calls the method ‘doQuery()’ of remote component. The developer of application program needn’t concern on bottom network communication protocol.

4.
 Conclusion

In process of the design of water resources operation and information system, which based on the Web technology, integrating technique between Web Server and database is the crucial point. By analyzing the Access mechanism and the data of this system, we conclude that adopting the Intranet system model based on the Component Transaction Server can fit for the water resources operation and management information system well. Therefore, we design the system prototype based upon Component Transaction Server. It extends the basic structure of Web and avoids the bottleneck using CGI. It permits clients to call the server program directly and bypass the HTTP server. It also offers the adjustable server structure. In a word, it can meet the requirement of water resources operation and information system development.
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Fig.3.Access DB using CGI





  Fig.4. Component-based three-tiered model
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Fig.5. System Architecture








第 4 页 共 1页

