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Abstract - In the past, centralized computing like IBM mainframe occupied a large market share of the computer business. Large
transactions were performed on these centralized mainframes. Years after, micro computers were introduced. These computers were
very cheap and fast in processing, that small businesses preferred them. On the flipside, the purchase of the mainframes became
slower. Today, this client — server computing is the computing of choice for microcomputers. The corresponding network architecture
built around this technology is the wave of the moment. This paper attempted to research the evolution of client —server computing,
discussing in details what the concept is all about. In conclusion, the field of computing today has evolved and client-server computing
is a major technology trend that will in the future open other areas in the information technology sector.

Index Terms — Client, CPU process, Database, LAN design, Mainframe, Network, Server.

l. INTRODUCTION

According to Tom Sheldon [1] computer architecture in
which various aspect of the programming processes are
shared between the server and client systems. Tom’s opinion
was that the concept of client/server computing was
promoted in the 1980s as the efficiency of desktop improved
by linking them to powerful back-end application servers
and database via LAN. This architecture replaced the
centralized architecture used in the early mainframe
computers in which all processing was done at the server.

With the emergence of the internet, the client/server
architecture, has evolved from a two-tiered architecture (a
two-way relationship) to a three-tiered or multitier
architecture. This model allows for the client machine to
communicate with multiple serves, some of which may act as
intermediate application server while perform a single
typical task [1].

The client/server computing has a big advantage when
compared to the classic mainframe computing in that it
allows for large programs to be split amongst the client
computer and multiple server computers (designed to
perform specialized task) which are dispersed across the
network. This approach greatly improved the performance
and efficiency of the application, in such a way that the client
computer processes the front-end of the program such as
GUIs (Graphical User Interfaces), data validation, SQL query
request, local resource management(monitor, keyboard,
CPU, etc.) while the servers server executes the client
computers request and responds with the corresponding
results.

The objective of Client-Server Computing is to allow every
Client and Server computer to be easily reached when
needed by an application and also to allow all available
hardware and software components, irrespective of the
vendors are able to together.

Achieving these two objectives brings advantages in
increased productivity, flexibility, cost savings, and resource
utilization in a network.

2. CLIENT/SERVER COMPUTING EvoLuTioN AND
BACKGROUND

Client/server computing was developed out of the for
cooperate businesses requesting quick responds from
computers in order to meet their ever increasing business
demands as these demands where achievable with the
centralized mainframe-based applications [2]. Another
challenge with the mainframe-based applications was the
development time for its application which was too slow,
coupled with the fact that it was difficult tailoring the output
to meet the individual requirements of the supported
departments. This led to push to develop systems that work
at departmental level, allowing them to have better control
over their data usage and formatting standards.

The next phase of evolution was the move towards a two-tier,
client/server system. The only real change here was that a
true DBMS was substituted for the File Server. This database
server is a computer that is responsible for database storage,
access, and processing in a client/server environment. The
client workstation here is responsible for managing the user
interface, including presentation logic, data processing logic
and business rules logic. It allows the users to have
computing power and data wunder their control.
Unfortunately, this environment did not lend itself to
collaboration between workers. The database server is
responsible for database storage, access, and processing. This
allowed for a multi-user system that was very reliable which
made it a good solution for many different problems.
Unfortunately, this two-tier architectural solution came with
its own problems as it does not scale wells business demands
grows making it not suitable for enterprise computing
because the Management overhead grows exponentially
with the expansion of the system.

As a result of this, three-tier architectural systems were
developed by adding an application server, to handle
business and data logic, while a database server to have data
storage and queries. This improvement provided more
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power, reduced the need for software on the client and added
more power and scalability at reduced support costs. Three-
tier architecture has the database as the top tier, whose
responsibility is to process data request coming from
approved clients and servers.

At the middle tier applications server links the database and
client computer like mediator, it processing requests
originating from the client computer and negotiates queries
from the database. It maintains a full-time connection to the
database using either native drivers, open database
connectivity (ODBC) or Java database connectivity (JDBC).
The middle tier often has its own user login to make that
connection. The database interaction all occurs at the middle
tier, making it, in this model, logically aware of the presence
of only one user accessing it. With this client-server database
like MySQL, SQL Server and Oracle may facilitates
thousands of client computers simultaneously but only
detect the one user. At the bottom of the structure is a very
thin "client" tier probably written in Java or a type of Web-
based technology that allows it to be used within your
browser. The connection from the client tier to the middle tier
is carried out through technologies designed specifically to
accommodate requests depending on the hardware platform
and the development environment.

This type of technology has several advantages. First, the part
of the software which must be transmitted to the user's
terminal, can be quite small. Having a very thin client lets a
limited amount of data load, this allows faster start-up times.
In large businesses this kind of architecture provides a simple
means of centralized configuration management. As this
layer needs only to handle the results of the application, the
thin client can easily handle a multi-platform environment.
These improvements also came with some challenges as there
are more potential points of failure. Also, having limited tools
incorporated in its design, system performance may
sometimes be impaired and the task of upgrading may seem
momentous.

A typical example of the successful adaptation of a three-tier
client/server system is the Internet which uses a general set
of standards that allows various networks types to
interconnect. The introduction of a separate Web server
expands the power and use of the system. A mainframe can
be brought into the system allowing the use of existing,
legacy applications in a new context [3].

It is important to also note that with the continues increase in
processing power and reduction in hardware cost of micro-
computer has also promoted the evolution of Client-Server
computer particularly with the availability of more reliable
LANSs (Local Area Networks) infrastructure.

The past decades have seen enormous leap in the micro-

computer technology in both software and hardware. They

are now more affordable for small businesses and

organizations with great improvement on their performances

and reliability.

The following are the improvements made by micro-

computers:

1. Hardware: The speed of desktop microprocessors has
grown exponentially, from an 8MHz 386-based
processors to 4.8GHz-Core i9-8950HK based processors
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[4]. They are now produced as a more affordable rate yet
more sophisticated than older mainframe and midrange
computers. So also, the capacity of main memory in
micro-computers has been quadrupling every three
years. Typically, the most common RAM size is 8
Gigabytes which can be expand to 128 GB on a 64bit
machine. Besides, the amount of backup storage and
memory such as hard disks and CD-ROMs that are able
to support micro-computers has also puts an almost
unlimited amount of data in reach for end-users.

2. Software: The introduction and acceptance of GUIs
(Graphical User Interfaces) such as Windows 3.1 which
evolved to modern OS like Windows 10 has made the PC
working environment more user-friendly. And the user
more efficient in learning new application software in a
graphical environment. Besides GUIs, the use of
multithreaded processing, graphics processing unit
(GPU) and relational databases has also contributed to
the popularity of Client-Server Computing

3. THE RELEVANCE OF A NETWORK IN CLIENT-SERVER
COMPUTING

In a typical client- server computing model, as shown below
in Fig 1.1 with a central computer acting as the server and
other computers as the clients. A network is the bedrock or
underlying platform for client-server computing to ride on. It
performs these functions in many ways:

1. Connects all the computers together to aid
communication; requests can be received by the
server; request can be sent the server.

2. Enables so many clients/users to connect to
applications running on the servers almost at the

same time

3. Reduces the complexity associated with centralized
computing

4. Allows heterogeneity of vendor hardware and
application.
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Figure 1 Client-Server Computing environment

Typically, a network consists of the following;:
1. Two or more computers

2. A network interface card on each computer
3. Structured cabling or wireless connection
4. Data Points
5. Switch or Hub
6. Storage
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These components of a network apply to different types of
network which includes; peer to peer network, client - server
networks.

The importance of this components contributes largely to the
benefits of client-server computing. Describing in details the
components, they are:

1. Two or More Computers - Basically the client is
usually a pc or workstation that sends request, while
a server is also a pc or workstation with advanced
configurations to handle the requests from several
clients.

2. A network interface card - This card is an electronic
device located inside the computer that connects the
computer to data points on the cabling. It gives the
computer a unique IP address that identifies the
computer on the network.

3. Structured cabling or wireless connection -
Structured cabling is on-surface laying of CAT-5 or
CAT-6 cables to connect the computers. A wireless
connection connects two or more computers without
the use of cabling but via standard rules or protocols.

4. Data Points - A data point is a socket plugged on the
wall that connects a computer to the structured
cabling via a network cable.

5. Switch or Hub - An electronic device that is used to
connect the computers to the network. It helps in the
transfer of information from the client to the server
and vice versa.

6. Storage - A electronic media capable of retaining
digital data. These could be local to the system such
as hard disk drive (HDD) or network based such as
Network Attached Storage (NAS).

4. ADVANTAGES OF A NETWORK IN A CLIENT-SERVER
COMPUTING ENVIRONMENT

1. It is easier to include more than one computer to
handle some of the task.

2. It enables communication.

3. Easier access to the server from a client via any other
device on the network other than a computer

4. Improved security

Easy management of distributed applications

6. Easier administration of requests.

o1

5. SUMMARY AND CONCLUSIONS

It is imperative to note that without a network, a client-server
environment cannot suffice. Hence the advantages of
running a client-server network; access, management, and
timeliness of response to request.

Moreover, networks will contribute to the advancement of
the concept of client-server computing. In institutions of
higher education, students taking the computer-based
examinations actually work on the network where the CBT
applications run. Needless to say, this is also the scenario in
other areas of business where information technology
solutions are adopted.
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