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Abstract— The client/server system consists of two logical components - a server, which offers a service and a client, which
requests a service from the server. Both components, therefore, form architecture with distributed responsibilities, similar to a
consumer/producer relationship. This relationship is characterized by a customer who asks for goods and/or services. The aim of
the producer is to satisfy the consumer’s demands accordingly. 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. In this thesis, 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 thesis especially concentrates on the inter-process communication and the user interface.
Keywords— JDBC, Applet, Frame, Socket Programming, Client-server programming.

I. INTRODUCTION

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 users 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.

The thesis 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 clients as well as the server are applications. The second example is where the client is a GUI application providing frame
window to request any information and the server is an application connected with a data file, receives the requested information
and send back the result. The third example is web based, uses a Java applet along with the HTML.

1.  LITERATURE REVIEW

Client/server is an overloaded word and can be interpreted a number of ways. Some uses of the term represent physical partitioning
of applications across computers. For example the client computer gets services from a separate file server/computer. According to
Orfali: "The client/server model, entails two autonomous processes working together usually over a network; client processes
request specific services which server processes respond to and process [10]".

In this paper we define client/server as two separate logical entities that work together over a network to accomplish a task. The
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server process can reside on the same machine as the client, or be located on a physically different machine. A client/server
implementation is different than a standalone application. A stand alone application does not require the services of another process,
it is self sufficient. An example of a standalone process would be a basic text editor. As network bandwidth continues to increase,
the ability to invoke a method on a remote server is becoming transparent to the end user, so client/server architectures are
becoming more attractive.

In the client/server architecture it is common for servers to become the clients of other server entities. Client/server systems seek to
optimally distribute processing activities via many-to-many relationships over different computer platforms. Each server process
provides a unique set of functions; a client process can interact with many server processes. Each server process must be capable of
simultaneously handling multiple client requests for service. The anticipated benefit of client/server is the ability to abstract
hardware and software concerns and focus on developing and building user friendly, cost effective systems [5].

One of the key requirements for a client/server model is the ability for the client process and the server process to be able to
communicate. Since it is possible for client and server processes to be running on separate machines a common network and
communication protocol must be employed. A client process must be capable of finding a server process, via some type of
addressing protocol. For example, if TCP/IP is being used as the network protocol, the server process may have a thread that is
constantly listening to a pre-specified port number, say 5000 for client requests.

All client/server systems have the following distinguishing characteristics [10]:

A. Service

Client/server is primarily a relationship between processes running on separate or possibly the same machine. The server process is
a provider of services. The client is a consumer of services. In essence, client/server provides a clean separation of function based on
the idea of service.

B. Shared Resources
A server can service many clients at the same time and regulate their access to shared resources.

C. Asymmetrical Protocols
Clients always initiate the dialog by requesting a service. Servers are passively awaiting requests from the clients.

D. Transparency Of Location
The server is a process that can reside on the same machine as the client or on a different machine across a network. As pointed out
earlier, a program can be a client, a server, or both.

E. Message-Based Exchanges
Clients and servers are loosely coupled systems that interact through a message-passing mechanism. The message is the delivery
mechanism for the service requests and replies.

F. Encapsulation Of Services
The server is a "specialist”. A message tells a server what service is requested; it is then up to the server to determine how to get the
job done. Servers can be upgraded without affecting the clients as long as the published message interface is not changed.

G. Scalability
Client/server systems can be scaled horizontally by adding new clients, and vertically by migrating to a larger, faster server
machines or multi servers.

H. Integrity
The server code and server data is centrally maintained, which results in cheaper maintenance and the guarding of shared data
integrity. At the same time, the clients remain personal and independent.

1. CLIENT-SERVER APPLICATION1
In this method, both the server and the client is a Java application. The client application has to be loaded onto the client’s machine.
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The server can be concurrent i.e. serve more than one client at a time. The server and database lie on the server machine. The major
disadvantage of this method, as already stated earlier, is that the software for the client has to be physically present on the client
machine and the client machine has to have the Java interpreter to run it. If any changes are made to the client application, it has to

be redistributed to the clients.
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Figure 1: Server application — Client application (Conventional method)

Figure 2 & 3 shows the client server communication in conventional method.
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Figure 2: Output from the Client
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Figure 3: Output from the Server

(AVA CLIENT-SERVER APPLICATION2

In this method, the server is a Java application and the client is also an application. The user enters the URL/IP address of the server
and is connected to server. After connection the client can send different requests. This file provides part of the GUI and connects to
the concurrent Java server using Java’s multithreading. The server receives the client request, open the file stream object, process

the request and send back the response.
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Figure 4: Server application — Client appllcatlon (using file stream objects)
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Figure 5 & 6 shows the client server communication using file stream object method.
BN C\Windows'\systern32\cmd.exe - java Server ’E”EI

C:wjdkl - 7P~bhin>*java Server

El m 2

Figure 5: Output from the Server

(=] [ [ =[]

Enter Account Mo, 101

Entar PIr 101

Your balance is 12000 -

Figure 6: Output from the Client

V.CLIENT-SERVER APPLICATIONS3

In this method the server is a Java application and the client is a Web browser like Netscape Navigator. The user enters the URL/IP
address of the concurrent server and the HTTPD web browser loads the HTML file that has the Java applet embedded in it. The
HTML file here is just a vehicle to transport the applet. The applet provides the complete GUI and opens a TCP/IP socket
connection to the server on a designated port.

The server may also be connected to a database (use of JDBC/ODBC bridge was made when implementing this method, this
technique can also be used in the other methods described earlier)

Also JDBC allows use of any ODBC database by the server i.e. anyone providing the server service can use their existing database
if it is ODBC complaint. The advantage here is that the GUI is more users friendly. The applet allows restricted and relevant use

only, an important security issue.
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Figure 7: Server application — Client web browser (using HTML & Java Applet)
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Figure 8 & 9 shows the client server communication using file stream object method.

B C\Windows\system32Z\cmd.exe - java Server | = || = @

IC:njdki . “bin>java Server

4 (1 3

Figure 8: Output from the Server

|22 Applet Viewer AtmApplet =|[-=

Applet
Enter Account Mo. 101 Enter PIM 101
Your balance is $20000 -

Applet started.
Figure 9: Displaying Balance details for the Customer

V. CONCLUSION

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 users friendly. The
other issues involved in client-servers are inter-process communication, security, maintenance and requirement for special software
to run the client.
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