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Prospect For Using Java Technology to Control Wireless Devices for Earthquake Rescue Workers

By wenjin zhang

Imaging the time after a devastated earthquake, when all wired communication tools like telephones and computer networks are totally destroyed. Fortunately, satellites can still exist. So rescue workers can rely on wireless tools to communicate with rescue center and each other to find more survivors.

But wireless communication is mainly designed for voice communication. For a situation as above, earthquake usually occurs in a large area and vast volumes of communication will go in and out of rescue center, which is usually operated by very limited staffs as we ever saw from some disaster movies. So voice communication is not enough to support a rescue event for an unexpected large natural disaster.

Today's Internet technologies have been designed for desktop and large computers running on reliable networks with relative high bandwidth. Handheld wireless devices have a more constrained computing environment compared to desktop computers. Handheld devices tend to have less memory, less powerful CPUs, different input devices, and smaller displays. Further, wireless networks have less bandwidth and more latency compared to wired computer networks.

WAP, the Wireless Application Protocol, was designed to take advantage of the several data-handling approaches already in use. The WAP platform is an open specification that addresses wireless network characteristics by adapting existing network technologies (and introducing new ones where appropriate) to the special requirements of handheld wireless devices. Therefore, WAP intends to standardize the way wireless devices (mobile phones, PDAs, and so forth) access Internet data and services.

The WAP standard defines two essential elements: an end-to-end application protocol and an application environment based on a browser. The application protocol is a communication protocol stack that is embedded in each WAP-enabled wireless device. The server side implements the other end of the protocol, which is capable of communicating with any WAP client. The server side is known as a WAP gateway and routes requests from the client to an HTTP (or Web) server. The WAP gateway can be located either in a telecom network or in a computer network (an ISP).

The WAP programming model is based heavily on the Web programming model. In some cases, the data services or content located on the Web server is HTML-based. Some WAP gateways could be made to convert HTML pages into a format that can be displayed on wireless devices. But because HTML wasn't really designed for small screens, the WAP protocol defines its own markup language WML, which adheres to the XML standard and is designed to enable powerful applications within the constraints of handheld devices.

In HTML, there are no functions to check the validity of user input or to generate messages and dialog boxes locally. To overcome this limitation, JavaScript was developed. Similarly, to overcome the same restrictions in WML, a new scripting language known as WMLScript has been developed.

WAP applications, which will be hosted on normal Web servers, can be written in WML and WMLScript. But you can also write them using existing Web technologies. Dynamic WML documents can be generated by CGI scripts, Java servlets, Java Server Pages, Active Server Pages, Perl, Tcl, and so forth.

Java Servlets, which is widely used in web-based application to process business logic and generate dynamic HTML document, can be used to develop dynamic WML documents for wireless devices. Once you know the WML syntax, building WAP applications using Java servlets can be an easy task.

Java Server Pages lets you embed Java statements within HTML documents. When JSP is invoked, it is compiled into a Java Servlet and executed by the server to create a dynamic HTML document. In the case of WAP, however, you want to create dynamic WML documents. Therefore, developing WAP applications using JSP can be done easily once you know the syntax of WML.

The design of our wireless web-based earthquake rescue application is described as follows. There is a control center that hosts a web server, which has the capability to communicate with wireless devices such as cellular phones and PDAs. The control center will gather and process information from different sources, for example, satellite, radio and wireless phone calls from related regions. The processed information will be publish via the web server and can be accessed by any authorized wireless devices such as cellular phones and PDAs. If the document structure and contents are well organized, the rescue workers can easily use the information to locate and rescue survivors in time.

Now let's research how Java can be used in this design. A standard Java application can be used to analyze and process information gathered from different sources with some analysis technologies, for example, pattern analysis to process information from satellite. The Java Database tool JDBC can be used to retrieve information such as maps and accessible roads and update the related database about the related region. Java Servlets and JSP can be used to generate WML document, depending on the browser type. Rescue workers can use their wireless devices to browse/search information, and send information back to control center.
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