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1. Introduction
The term client/server originally applied to soft-

ware architecture that described processing between 
two programs: an application and a supporting ser-

vice. At that time, the client program and the server 
program did not have to be physically separated –
they could be calling and called programs running on 
the same computer. Thus, originally, the client/server 
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discussions were limited to interactions between one 
client and one server [1]. In the 1980s, the term cli-
ent/server was used in reference to personal com-
puters (PCs) on a network. The actual client/server 
model started gaining acceptance in the late 1980s. 
The client/server software architecture is a versatile, 
message-based and modular infrastructure that is in-
tended to improve usability, flexibility, interoperabil-
ity, and scalability as compared to centralized, main-
frame, time sharing computing [2].

A client is defined as a requester of services and a 
server is defined as the provider of services. A single 
machine can be both a client and a server depend-
ing on the software configuration. The client/server 
computing model implies a comparative processing 
of requests submitted by a client, or requester to the 
server, which processes the requests and return the 
results to the client. The client/server-computing 
model covers a wide range of functions, services, and 
other aspects of distributed environment. Relevant 
issues include local and wide area networking, data 
distribution and replication, distributed processing, 
transaction management, software distribution and 
system management, data warehousing, middleware, 
standards and open systems. This section briefly dis-
cusses the evolution of distributed systems [3].

By legacy system we mean such a machine as a 
mainframe or minicomputer. With mainframe soft-
ware architectures all intelligence is within the central 
host computer. Users interact with the host through a 
terminal that captures keystrokes and sends that infor-
mation to the host. Mainframe software architectures 
are not tied to a hardware platform. User interaction 
can be done using PCs and UNIX workstations. A 
limitation of mainframe software architectures is that 
they do not easily support graphical user interfaces 
or access to multiple databases from geographically 
dispersed sites. In the last few years, mainframes 
have found a new use as a server in distributed client/
server system.

2. The Main Framework and Theory Founda-
tion

Host-based application processing is performed 
on one computer system with attached unintelligent, 
"dumb" terminals. A mainframe with attached char-
acter-based display terminals is an example of the 
host-based processing environment. From an applica-
tion processing point of view, host-based processing 
is totally non-distributed. Figure 1 shows host-based 
processing environment.

Here the slave computers are attached to the mas-
ter computer and perform application processing-
related functions as directed by their master. Appli-

cation processing in a master-slave environment is 
somewhat distributed, even though the distribution 
of the processing tends to be unidirectional-from the 
master computer to its slaves. Figure 2 shows master-
slave processing environment [4-5].

Figure 1. Host-based processing environment

Figure 2. Master-slave processing environment

Typically, slave computers are capable of some 
limited local application processing, such as on-
screen field validation, editing, or function-key pro-
cessing. An example of this is a mainframe (host) 
computer such as the IBM 30XX, used with cluster 
controllers and intelligent terminals.

With this system, PCs are attached to a system 
device that allows those PCs to share a common re-
source-a file on a hard disk and a printer is typical 
examples. Such shared devices are called servers (a 
file server or a printer server in our example). These 
shared-devices are used to receive to receive requests 
for service from the PCs for generic, low-level func-
tions. In a typical LAN based, shared-device process-
ing, theses PC requests are usually limited to services 
related to shared file or print processing. The draw-
back of such an approach is that all application pro-
cessing is performed on individual PCs, and only cer-
tain functions (print, file I/O) are distributed. There-
fore, an entire file has to be sent to a PC that issues 
a READ request against this file. If a file has to be 
updated, the PC that issued the update request locks 
the entire file.

The shared-device system works if shared usage is 
low, update contention is low, and the volume of data 
to be transferred is low. In the 1990s, PC LAN com-
puting changed because the capacity of the file shar-
ing was strained as the number of online user grew 
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(it can only satisfy about 12 users simultaneously) 
and graphical user interfaces (GUIs) became popu-
lar (making mainframe and terminal displays appear 
out of date) [6]. Examples of shared-device system 
are Novell's NetWare or Microsoft's LAN Manager, 
which allow a LAN to have a system dedicated exclu-
sively to file and/or print services [7]. Figure 3 shows 
shared-device processing environment.

Figure 3. Shared-device processing environment

This system is a natural extension of shared de-
vice system. As LANs grew in size and number of 
supported workstations, the shared device system 
also grew in capacity and power. The main reason 
for the change was that, in a large LAN environ-
ment, sharing of file and print services among the 
workstations represented only a fraction of a typical 
application. The significant part of the functional-
ity was also good candidate for sharing among LAN 
users. Therefore, some of the application process-
ing was distributed to a new server-the server that 
receives that requests from applications running on 
workstation (clients) and processes them for each of 
its clients. In this system, application processing is 
divided (not necessarily evenly) between the client 
and the server. The processing is actually initiated 
and partially controlled by the service requester-the 
client [8].

Instead, both the client and the server cooperate 
to successfully execute an application. Database serv-
ers such Sybase SQL Server, Microsoft SQL Server, 
Oracle and so on are examples of the client/server 
system. Figure 4 shows shared-device processing en-
vironment.

Figure 4. Shared-device processing environment

Architecturally, client/server processing requires:
Reliable, robust communication between clients 

and server 
1 Client/server cooperative interactions that are 

initiated by a client
2 Application processing distribution between a 

client and its server
3 Server-enforced control over what services or 

data clients can request
4 Server-based arbitration of conflicting clients' 

requests.
3. Centralized Database Model
In the centralized model, the application process-

ing components, the database software, and the da-
tabase itself all reside on the same processor. For 
example, a PC user might run application programs 
that use Oracle database software to access a data-
base residing on the PC's internal hard disk. Since the 
application components, the database software, and 
the database itself all reside on the same PC, the ap-
plication conforms to the centralized model. Much of 
the mainstream information processing performed by 
many organizations still conforms to the centralized 
model. For example, a mainframe processor running 
IBM’S IMS or DB2 database software may provide 
terminal operators at widely distributed locations 
with fast access to a central pool of data. However, 
in many such systems, all three components of the 
database application execute on the same mainframe. 
Thus this configuration also conforms to the central-
ized model [9-10].

In the file-server model, the application process-
ing components and the database software reside on 
one computing system, and the physical files mak-
ing up the database reside on some other computing 
system. Such a configuration is often used in a LAN 
environment in which one or more computing sys-
tems play the role of file servers that store data files 
to which other computing systems have access. In the 
file-server environment, networking software is em-
ployed that makes the application software and the 
DBMS running on an end-user system think that a file 
or database stored on a file server is actually attached 
to the end-user machine. The files implementing the 
database reside on a different machine from the appli-
cation components and the DBMS. Such an environ-
ment can be more complex than the centralized mod-
el because the networking software may implement 
concurrency mechanisms that permit more than one 
end user to access the same database without those 
users interfering with one another.

With the database extract processing model, the 
user, possibly at a PC, makes a connection with the 
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remote computing system where the desired data is 
located. The user then interacts directly with the soft-
ware running on the remote machine and formulates 
a request to extract the required data from the remote 
database. The user then transfers the desired data from 
the remote machine to the user s own computer and 
hard disk. The user then processes the local copy of 
the data using local database software. With this ap-
proach, the user must know where the data is located 
and also how to access and interact with the remote 
computer that maintains the database. Complemen-
tary application software must be available on both 
computing systems to handle database access and the 
transfer of data between the two systems. However, 
the database software running on the two machines 
need not be aware that remote database processing is 
taking place, since the user interacts with them sepa-
rately.

In the true client/server database model, the da-
tabase again resides on a machine other than those 
that run the application processing components. But 
the database software is split between the client sys-
tem that runs the application program and the server 
system that stores the database. In this model, the ap-
plication processing components on the client system 
make requests of the local database software. The 
local database software component in the client ma-
chine then communicates with complementary data-
base software running on the server. The server data-
base software makes requests for accesses to the da-
tabase and passes results back to the client machine. 
In this model, it is common to refer to front-end soft-
ware and back-end software.

Front-End Software. This runs on a PC or desktop 
workstation and serves the computing needs of a sin-
gle individual [11]. The front-end software typically 
plays the role of the client in a client/server database 
application and performs functions that are oriented 
to the needs of the end user. Front-end software gen-
erally falls into one or more of the following catego-
ries: End-User Database Software, Simple Query and 
Reporting Software, Data Analysis Software, Appli-
cation Development Tools, and Database Adminis-
tration Tools.

Back-End Software. Back-end software consists 
of the client/server database software and network 
software that runs on a machine playing the role of 
database server.

The file-server model and the client/server data-
base model both assume that the database resides on 
one processor and that the application program that 
accesses the database resides on some other proces-
sor. The true distributed database model assumes that 

the database itself can reside on more than one ma-
chine.

Traditionally, most large organizations devel-
oped applications to reside on central, mainframe 
computers, which also house the data those appli-
cations are to access. However, the use of large, 
centrally located computers for such centralized 
application processing became more and more ex-
pensive, especially when compared with the price-
performance advantages of microcomputers. Today, 
businesses are becoming more and more interested 
in implementing distributed databases. Some of the 
reasons for doing this include:

Businesses' desire to reduce operating costs and to 
decentralize operations in order to be more competi-
tive and more responsive to Customer demands

The advances in the area of distributed and client/
server computing.

The availability of enabling technology for dis-
tributed processing, including products implement-
ing distributed databases in client/server architecture.

Given the ever-pressing need to ensure high data 
availability, integrity, and correctness, distributed 
data management poses a challenge to developers and 
database administrators alike. The main purpose of 
distributed data management is the ability to access 
data distributed to multiple sites (network nodes) in a 
fashion transparent to end-users. Given the complex-
ity and relative inefficiency of existing solutions for 
providing end-user data access to the (often remote) 
locations at which data originates, distributed data 
management also has the responsibility of keeping 
most data local to the sites that actually use it. The 
distributed data management environment is charac-
terized by the two- way distribution:

1. The data and DBMS are distributed among mul-
tiple nodes, including the node with the application 
logic.

2. Data-management functions are distributed be-
tween a front-end system (data manipulation logic 
and language [DML]), and the back-end server (da-
tabase functions [DBMS]).

Distributed data management deals with data 
distributed among multiple nodes. Distributing data 
among multiple sites offers the following benefits:

1. Placement of data closer to its source wherever 
appropriate

2. Higher data availability by placement of mul-
tiple copies of critical; data at different locations, thus 
eliminating a potential single point of failure and en-
forcing local autonomy

3. More efficient data access, thus improving data-
management performance



Metallurgical and Mining Industry60 No. 9 — 2015

Automatization
4. Application load balancing as it relates to data 

access
5. Facilitation of growth in applications and end-

user demands
There are, of course, some drawbacks to distrib-

uting data. Among them are the complexity of the 
distributed data management and a relatively high 
potential for the loss of data synchronization. In fact, 
the decision on centralized versus distributed data 
is largely dominated by the degree of data sharing 
and local autonomy required by an organization-the 
higher the degree of data sharing, the more attractive 
is the option that includes centralized data storage. 
Obviously, centralized data is easier to monitor, man-
age, and control. However, organizations, which are 
geographically dispersed, and require a high degree 
of local autonomy, cannot be satisfied with central-
ized data solutions. Then data distribution becomes a 
viable alternative.

In the management system, linear equation can be 
expressed into the following simplified forms:
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These functions can be expressed in the following 
form:
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The value with superscript of 1 represents the dif-
ference below:
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1 0η = η − η , 1 0ρ = ρ − ρ  (4)

The whole function can be simplified into the fol-
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0 1

2
1 1

( , ) ( , ) ( )(L (y )

+ )T (y )] (y )dy

V
f x f x x x F

R f S

′ ′ω = ω + −

′ ′ ′ρ ω

∫
(

S

g
 (5)

In addition, we can introduce the abbreviated for-
mula:
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4. Experiment Results
This provides a blueprint for coding and gives 

glimpse of the basic procedure of the software. Fi-
gure 5 shows flowchart for the transaction subsystem 
and figure 6 shows flowchart for the accounts creation 
subroutine. Figure 6 shows flowchart for the accounts 
creation subroutine and figure 7 shows flowchart for 
the loans subroutine.

Figure 5. Flowchart for the Transaction Subsystem

Figure 6. Flowchart for the Accounts Creation Subroutine
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Figure 7. Flowchart for the Account Manipulation 
Subroutine

Figure 8. Flowchart for the Loans Subroutine

The comparison before and after using three-tier 
client/server system in task scheduling algorithm can 
be seen from figure 9. The result shows that in the 
same experimental time, after using three-tier client/
server system it can achieve better performance in 
calculating time than before using it.

Figure 9. The comparison before and after using fractal 
algorithm in calculating time

The accuracy comparison before and after using 
three-tier client/server system can be seen from figure 
10. The result shows that in the same experimental 
time, after using three-tier client/server system it can 
achieve better performance in accuracy than before 
using it.

Figure 10. The comparison before and after using fractal 
algorithm in accuracy

5. Conclusion
One of the great truisms of application develop-

ment is that there are many ways to do everything. 
One of the hardest things to do when building an ap-
plication is to decide on an approach and to know if it 
is better than the other approaches. The client/server 
application developer's dilemma lies in knowing how 
to split up the work between the front and back-ends. 
However, with structured programming techniques 
and proper software engineering guidelines can help 
separate these components. Moreover, proper use of 
object-oriented techniques, especially encapsulation 
and inheritance, can facilitate these often-intuitive ef-
forts.
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Abstract
In this paper, the author researched the improvement of proactive workload management based on the multi-
objective genetic algorithms. The authors were irresolute between building a new simulation environment or 
utilizing an existent one. The answer for this question was to find a suitable simulation which provide most of the 


