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Client-Server Applications in Java 
 
 
 
1. Introduction  
 
 
During the first two decades of their existence, computer systems were highly centralized.  A computer was 
usually placed within a large room and the information to be processed had to be taken to it .  This had two 
major flaws, a) the concept of a single large computer doing all the work and b) the idea of users bringing 
work to the computer instead of bringing the computer to the user.   
 
This was followed by ‘stand alone PCs’ where the complete application had to be loaded on to a single 
machine.  Each user had his/her own copy of the software.  The major problems were a) sharing 
information and b) redundancy.  
 
These two concepts are now being balanced by a new concept called computer networks. In computer 
networking a large number of separate but interconnected computers work together. An application that 
requires two or more computers on the network is called a network application. The client–server model is 
a standard model for network applications.  A server is a process that is waiting to be contacted by a client 
process so that the server can do something for it. A client is a process that sends a request to the server. 
The idea behind a network application is to offload some utilities like the Graphical User Interface (GUI) 
and in some cases, some processing, from the server to the client. As a result the GUI can be elaborate, thus 
making the application more user friendly.  The other issues involved in client-servers are inter-process 
communication, security, maintenance and requirement for special software to run the client. 
 
In a ‘conventional’ client–server model, a copy of the client process lies on every client machine and the 
client sends a request to the server through a socket to the port that the server is listening on. This model is 
popular as it offers improved graphical user interface.  However, it has the following  
disadvantages: a) a copy of the client process has to be installed on every user’s machine and b) any 
modification or update to the client process needs to be distributed and installed on every client machine. 
 
In a new, modified view, there is no preinstalled client on the client machine.  The client process is loaded 
onto the client machine each and every time the user initiates a request through his/her web browser using 
the server’s URL/IP address.  This ‘web oriented view’ does not require the user to have a special software 
to run the application.  Moreover maintenance is much easier. The server’s administrator can ensure that 
the users always download the latest version of the client.   
 
In this paper, attempt has been made to study the basic issues and requirements for design and development 
of web oriented client-server applications and to examine the Java language in the context of these 
requirements.  This paper especially concentrates on the inter-process communication and the user 
interface.  
 
The paper starts with an overview of concepts commonly used in networking. It goes on to discuss 
communications using sockets in detail and three alternative Java based examples of client-server 
implementation. The first example is a conventional client-server in which the client as well as the server 
are applications. The second example is web based, where the client is the web browser and the server is an 
application and they use HTML and a Telnet applet to communicate. The third example is also web based, 
but uses a Java applet along with the HTML. The paper also discusses other methods of communication 
like Remote Method Invocation and CGI scripts in brief. Finally a discussion on applet security is followed 
by ideas for further studies in this field.  
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2. Overview of Concepts  
 
 
2.1  Distributed Applications  
 
The term distributed applications, is used for applications that require two or more autonomous computers 
or processes to cooperate in order to run them.  Thus, the distributed system considered in this paper, 
involves three resources, processing, data and user interface. Both processing and data can be distributed 
over many computers. The user interface is usually local to the user so that the graphical interface, which 
consumes high bandwidth, does not have to be transmitted from one location to another. 
 
 
   A Typical Distributed Application Scenario 
 

 
 
In distributed computing, the computer network is used to support the execution of program units, called 
processes, that cooperate with one another to work towards a common goal.  This approach has become 
popular due to a number of developments like: 
ü Increase in the number of personal computers 
ü Low cost of establishing computer networks with the advancement of technology 
ü Computer manufacturers now offer networking software as a part of the basic operating system 
ü Computer networks are now an established way of disseminating information 
 
 
 
 
2.2 The Java Language [22] 
 
Java is a new programming language invented by Sun Microsystems. Sun’s goal was to allow programmers 
to create one copy of a program that users could run on almost any computer and operating system. This 
capability was designed to make Java a vital component of programmability on the Web. 
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The Java Language (contd.) 
 
Programs written in Java are translated into their own native architecture, in a format called bytecodes. In 
order to run a Java program, the user needs another program that can interpret the Java program and 
provide it with the environment and services it needs.  The software layer, the Java Virtual Machine (JVM), 
makes just about any hardware and software platform look the same to the Java program. In effect, a JVM 
is a device driver for Java programs. Running a Java program with a JVM is currently slower than running 
an equivalent C program, but JVM technology is improving at a rapid pace.  
 
Java does not support pointers to memory and so Java programs cannot corrupt a computer’s memory. It 
also ensures all array and string references are within each item’s bound. It performs automatic garbage 
collection, which frees up unused memory, so Java programs cannot leak resources.  
 
Java’s potential of platform-independent bytecodes and a language designed to go hand in hand with the 
Internet is enormous. However, it is still a new language and has not been tested on very large projects 
where applications can migrate over many platforms. It is only when its tools are tested thoroughly will 
businesses be willing to adopt it as ‘the’ programming language of the future. 
 
 
 
 
2.3 World Wide Web [15] 
 
The World Wide Web can be briefly described as a global, interactive, dynamic, cross-platform, 
distributed, graphical hypertext information system that runs over the Internet. The primary concept behind 
the World Wide Web is hypertext – i.e. instead of reading text in a rigid, linear structure (e.g. a book), the 
user can easily skip from one point to another using available links.  The Web is not limited to any one kind 
of machine, it can be accessed using an application called a browser like Netscape’s Navigator.  It is 
successful in providing so much information because information is distributed globally across thousands 
of sites.  The users do not have to install anything, they can go to a particular site to view information and 
when they are done their system reclaims the disk space.  Information on the Web can be updated any time 
as it is contained on the site that published it and thus is accessible to the administrator of the site. 
 
No single entity “owns” the World Wide Web.  Given the enormous number of independent sites that 
supply information to the Web, it is impossible for any single organization to set rules or guidelines.  There 
is however, a World Wide Web (W3) Consortium, based at MIT (USA) and INRIA (Europe).  The 
Consortium is a congregation of individuals and organizations interested in supporting and defining the 
languages and protocols that make the Web (HTTP, HTML etc). The W3 Consortium also provides 
products  (browsers, server and so on) that are freely available to anyone who wants to use them.   
 
 
 
 
2.4 Client-Server 
 
The client–server model is a standard model for network applications.  A server is a process that is 
continuously running and waiting to be contacted by a client process. A client process initiates contact with 
the server by connecting to it at a specified port. 
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