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Abstract: The cumbersomeness of tasks associated with the
preparation of courseware system in our tertiary institutions is
worrisome, that it takes a lot of man hours to design a good
courseware system. Also many institutions face a lot of problems
in managing their courseware system ranging from inability to
generate a very effective course material that will be of high
standard to a good delivery system. A system that will be
effective in acquiring real-time update for respective courses on
the courseware becomes imperative, hence a mobile agent
architecture for courseware system. The system is developed
using an open source database which is Mysql. Java
programming language is used because it is the predominant
language for mobile agent systems both for the implementation
of mobile agent and for the development of mobile agent
applications. The agent relies on the courseware database for its
input. The system has been implemented in a network
environment and tested by some selected lecturers who affirmed
its robustness.
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I. INTRODUCTION

Mobile agent is a programming model for developing
complex applications because it is one the few
technologies that is used to implement applications with
special requirements such as huge data aggregation,
distribution and pervasive computing. It is the technology that
is used to design application with wide range of adaptive,
flexibility, improved network and database possibilities [1]. A
mobile agent is a program that is autonomous and can
navigate through a heterogeneous network under its own
ability, migrating from a host to host and interacting with
other agents [2]. It is designed to make the decision of when
and where to migrate and it can operate at any node or
suspend its execution, move to another host and continue its
execution on that host [3]. The features which differentiate
them from other programs are autonomy, mobility, goal
driven, temporarily continuous, intelligence etc. It has wide
applications in computing which include reducing
susceptibility to network disconnection, improvements in
latency and bandwidth of client-server application.

Mobile agent application is used in areas such as industry,
government, academics to drive telecommunication systems,
e-commerce, robotics, mobile computing, grid computing and
grid services, distributed data mining, service brokering,
contract negotiation and computer simulation among others
[4]. Tt is employed in many applications design because of its
power to handle complex operation with the use of minimal
resources [5].

In [6], courseware is an educational material used as kits for
students or as tutorials for students, usually packaged for use
with a computer It can also be referred to computer programs
or other material designed for use in an educational or training
course. It makes learning easier and stress-free for both the
instructor and students.

Courseware development is not merely a simple process of
converting lecture notes or even a module with exercises into
electronic form [7]. Lecture notes and textbooks are often
supplementary to face-to-face sessions with an instructor. It
also includes the preparation of all necessary materials such as
quizzes, multimedia, interactive conversation between
students and their tutors. It facilitates easy learning process.
Courseware in tertiary education is of high importance. It is a
supplement to traditional lectures. [8] defines "Courseware"
means content-specific instructional software that function to
generate instruction with the support of instructional delivery
systems. A courseware product is made of five elements: the
content and the learning/pedagogical methods as its main
components, the medium as its attributes the learning
objectives and the architecture which organizes the
courseware in a way convenient to use [9]; [10]. It is aim at
providing on-line hypermedia book, assignments, team
projects, study guide, past exam papers, on-line library
repository (links to related on-line course material).

Many people are motivated but the inexperience among them
is not aware of the great amount of planning, revision and
coordinating of resources that are required in the process of
courseware development project. There are several
misconceptions about courseware development project [11].
Some of them are to get a text, module or book in print and
convert it into electronic format: many instructors do not pay
good attention to this because they are not aware of what it
takes to prepare materials for courseware. Courseware
development is not merely a simple process of converting
lecture notes or even a module with exercises into electronic
form [7].

The objective of this research is to develop a mobile agent
system that will roam and accumulate materials from
courseware database. This work is limited to the providing of
a reasonable courseware for Federal Polytechnic Ede.

II. LITERATURE REVIEW

Mobile agents are autonomous program that can migrate
through the machines of a network to accomplish task on
behalf of some user [12]. They are endowed to work
intelligently on their own and mobilize around the system.
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They can coordinate task effective among the user, system
and other systems which are involved in the network. Mobile
agent is able to migrate to some remote machine on the
network they reside where it is able to execute some function
as instructed by the user. They collect relevant data and then
migrate to other machines in order to accomplish the task
assigned to them. The basic concept is to distribute processing
throughout the network i.e. send code to the machine with
data instead of bringing data to the code. Mobile agents
provide a solution for the dynamic environment of the mobile
devices because they do not rely on server operations [13]. A
mobile agent is a program that is autonomous and can move
through a heterogeneous network under its own control,
migrating from a host to host and interacting with other agents
[14]. Tt decides when and where to migrate. It can execute at
any point or suspend its execution, move to another host and
continue its execution on that host.

Mobile agents are processes (e.g. executing programs) that
can migrate from one machine of a system to another machine
(usually in the same system) in order to satisfy requests made
by their clients. Mainly, a mobile agent executes on a machine
that hopefully provides the resource or service that it needs to
perform its job. If the machine does not contain the needed
resource/service, or if the mobile agent requires a different
resource/service on another machine, the state information of
the mobile agent is saved in pre-defined manner, then transfer
to a machine containing the necessary resource/service is
initiated, and the mobile agent resumes execution at the new
machine [15].

A. Mobile Agent Lifecycle

However, when developing and implementing the mobile
agent code by using any capable language (e.g. Java), mobile
agents should be able to perform the following operations in
order to build a robust system; Creation, Cloning, Dispatching
or Migration, Retraction, Activation, Deactivation and finally
Disposal [16]. These are presented below:

1). Creation: is the first period in the mobile agent life cycle.
For example, when a system requests a service to be done by
the mobile agent, the system must create a mobile agent
instance in the first place before any work can be done.
During this creation stage, the mobile agent will be equipped
with the desired parameters in order to achieve its goal.

2). Cloning: basically creates a copy of the original mobile
agent object. This operation is used when the need for another
agent with the same features and properties to do the same or
other job in conjunction with the original one arises.

3). Dispatching/Migration: The dispatching or migrating is
another main function in the mobile agent life cycle. This
function is responsible for moving the agent from one node to
another within the network environment by specifying the
destination

4). The Retraction function is done where the agent’s source
node requires its agent to be returned to the original host or
node.

5). Activation and Deactivation are operations done when the
mobile agent is required to start or to stop only within certain
time of its lifetime.

6). Dispose: Finally, the dispose operation is done where the
agent life comes to the end.

B. Overview of Courseware System

The development of teaching and learning environments has
always been a challenge. Learning itself is a difficult subject,
often not entirely understood. The needs of different groups of
users, such as learners and instructors, but also other
stakeholders that play a role in administration and
management, are often difficult to determine and to integrate.
The development of software systems for teaching and
learning adds an additional complexity. Substantial progress
in computing technology has boosted computer-supported
teaching and learning. A variety of courseware systems are
widely and successfully used. This makes it now an
appropriate time to investigate a systematic way of their
development deeply rooted in the educational context that will
address the problems that still remain in the area. Some effort
has already been made in this direction. [17] focuses on the
reusability of learning objects while [18] address the aspect of
pedagogical modeling in this context. The integration of all
groups involved in courseware development and their active
participation throughout a courseware lifecycle is paramount
[19]. The participative style of development, as well as
openness and flexibility of the courseware architecture are
important.

In [6], courseware is educational material intended as kits for
teachers or trainers or as tutorials for students, usually
packaged for use with a computer. Courseware can encompass
any knowledge area, but information technology subjects are
most common. Courseware is frequently used for delivering
education about the personal computer and its most popular
business applications, such as word processing and
spreadsheet programs.

III. METHODOLOGY AND SYSTEM DESIGN
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Fig 1 Mobile Agent for Courseware Architecture
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Methodology and System Design Research methodology
indicates the logic of development of the process used to
generate to theory that is procedural framework within which
the research is conducted [20]. It provides the principles for
organizing, planning, designing, and conducting research. The
research style does not only guide the selection of data
gathering and analysis methods but it is also the choice of
competing methods of theorizing [21]. This study is based on
how we can implement a mobile agent platform for course
ware. System analysis entails the understanding and
specifying what a system can do. Design a system, on the
other hand, is how the system will be implemented. A system
like course ware mobile agent requires the interaction of both
tutors and learners to have direct access to the system. The
most common and amicable platform for a system of this
nature is designing a mobile agent web platform which
incorporates object-oriented module as well as easy to use
API (Application Mobile Interface). This system is useless if
it cannot be used conveniently by both users of the system.
Mobile agent technology is world on its own. It is aim at
solving complex problems which are cannot be solved by the
usual technology used in solving problems.

A. Mobile Agent Environment

A mobile agent is a computer entity capable of reasoning, use
the network infrastructure to run in another remote site, search
and gather the results, cooperate with other sites and return to
his home site after completing the assigned tasks. In [22],
Mobile Agent based applications research activities are
increased and are applied in a wide range domain areas :
network management, electronic commerce, energy efficiency
and metering; Wireless Multimedia Sensors, grid computing
and grid services, distributed data mining, multimedia, human
tracking, security, effective computing, climate environment
and weather, e-learning, location, recommendation and
semantic web services [23]. It is seen as a model of
workstations connected to a server. The server has keeps
information that each workstation has to keep. Each
workstation has an environment built within them to
accommodate incoming agents. Server can consist of a
number of other facilities such as database which will be a
central database for the entire system.

B. System Architecture

The interaction between the courseware agents assumed by
the lecturer and how the students also receive response from
the system is presented in Figure 1. This is a robust
implementation compared to other implementations. One of
the advantages of mobile agent is that is relieves users from
many stresses of using a system. It can also be used to create a
secure layer where users don’t have direct access to the
system. There is a central server connecting instructors and
student together. It is equipped with necessary resources to
make mobility of code possible. The student node
(workstation) has the ability to migrate code and data to the
server without the intervention of the student. It is sensible

enough to decide how to serve the student. Little or less effort
is required by student’s workstation to get what they want
from one workstation or the other while carrying along
intermediate results. The results obtained by the mobile agent
after successful visits to a set of target workstations are
transferred to the server, which are displayed on its screen or
printed out for the purpose of external analysis, interpretation,
policy formulation and decision-making as the case may be.
This is also applicable to the lecturer’s workstation [24].
There are three major components required by an agent
platform; Input: this is used to detect the sender of the
message. It consists of all basic futures of the sender e.g. id of
the sender, data to send, targeted machine or rep address.
Agent: this is the agent itself. Agents are equipped with codes
that are compatible to both the place they are migrated from
and as well as the targeted machine environment. Output: this
is the response returned by the agent.

C. Mathematical Model for Agent Based System

A mathematical model presented in [25] and modified in [22]
using push migration was the strategy adopted for the design
of the mobile agent, whereby when an agent migrates to a new
location (node). It carries all its code, data, and state
information along. The main idea behind of this approach is to
remove some unwanted parts from the agent load (L) that will
make it accessible to other nodes or workstations

If the MA starts from home, the home node is represented by
B, and the migration can be represented as:

I={By, +, nj, ny, ns,...... 1 )]

where By, is the home node and n; (I >1) is the i™ node to be
visited in the network. We define I; as the migration of MA
and when the number of nodes to be visited are large (m), the
number of MA needed to visit the network is denoted by N

Assume that the length of the state information (bytes) is B
and this is constant throughout the agent life span. Then,
initial load By, of MA from home to the first target node is

calculatedas:  p —p 4+ g, + B---oooeeeeenn 2)

In the schematic configuration of the basic structure of a node
that has the database, a controller and an output MA of
reduced size is presented. The load after collecting
information on security applications on the first target and the
removal of its unwanted contents by the controller attached to
the node through regression, whereby reducing its load is B,;.

And the new load Bj; of MA from home to the first target

node IS, Bh[ = Bc + dh1+Bv (3)
The load of Migration to the next node is;
By =B, +dptBs.....o.. (B)

With this model, the load at each node is further reduced
because of the effect of the controller, hence a migration from
My t0 Mt ] with K= 1 2 cvpeeeveeneennnnsn m-1 has a network load of:
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m—1
BmIZBcJ"dm]"‘BS"" de ......... (5)
k=1

The load when the Agent returns home (Mobile Agent base) is

given by: By=dy+B,+Y d, ... (6)

k=1

The sizes of the MA load in the visited nodes are represented
by: Bui= Biy<Bjs.....<Bpp....cocoococ... (1)

Let the load of the output of the first node be denoted as B,
which is smaller than the load of the Second output B),; B> is
smaller than the load of the third output; that is: B,; and B3 <
the load of the last Node B,

Initialize agent properties

|

Migrate to required node

|
Gather required course
material
Leave node
Migrate to N
nextnode Last Node
Y

Returnto caller

Fig. 2 Migration of the Courseware Mobility
Iv. SYSTEM IMPLEMENTATION

A. Test results

The resulting system test results states exclusively the output
gotten from the implementation and testing of the Mobile
agent system on a computer system using Visual Studio Code
as an Integrated Development Environment. The new system
was tested with various input device, valid test data were used
to test the workability, reliability and efficiency of the system,
sampled courses, lecturer, department and course material
were inputted into the system. Some of the interfaces obtained
from the system during testing are shown below.

B. Registration screen

The registration interface is used to create new authorization
for navigating the system for use. The authorization detail is
stored in the database and is cross-checked to prove validity
of the user. Figure 3 shows the registration page for signing
into the system (Fig.3).

Mobile Agent on Courseware

Figure 3  Registration screen

C. Host network screen

The network details of the a remote computer system is shown
at a section to show the connection properties individual
workstation. Figure 4 shows the Host network detail of the
system (Figure 4).

CJ Host Network Parameters

HostName
Platform
Architecture
Total-Memory

Mac-Address
IP-Address

Gateway [P

Fig. 4 Host network screen
D. Agent Dispersion page

This is the most vital part of the system where the mobile
agent is put to work to sent across the network to specified
addresses. Figure 5 shows the agent dispersion page

www.rsisinternational.org

Page 141



International Journal of Research and Scientific Innovation (IJRSI) | Volume VII, Issue VII, July 2020 | ISSN 2321-2705

¥ Agent Dispersion

Agent Permitted Entry Point

Entry point address

Clear Console
@ Latency & Transfer time

Fig. 5 Agent Dispersion page
F. Retrieval page

Information collected from each database is displayed in a
table in the system interface. Figure.7 shows the information
retrieved from a database.

@ Latency & Transfer time

o Course-Name Course Code Author Dept
Administrator Details

Statistics Stad401 DrOjo Statistics

Mukimedia Coma1s Alh Kawanise Compsc

Username: Admin

Statistis Stad01 BrOjo Statistics
Logout

Fig. 7 Retrieval page
V. CONCLUSION

In this research, we have presented how the performance of
mobile agent can be used in courseware acquisition. The focus
of the model is to reduce the user man hour period on the
system. The model will make the mobile agents visit all the
available places during the migration. During migration,
information needed are retrieved from the database and
displayed to the user as they are gotten. With the recent
exposure to the diverse and mobile society, new technologies
and expanding opportunities, the developed system shall help
to ensure that the students are prepared to become the future
generation of parents, leaders, workers, and citizens. Students
need to utilize the tools in relation with the constant
development in the society and apply them to their general
learning process. Adolescents face unique and diverse
challenges, both personally and socially, that have an impact

on academic achievement. The importance of an agent for
courseware in schools includes bringing to the students an
increased understanding of the educational and social
information needed for excellence.

As multi-agent system paradigm promises to be a valuable
software engineering abstraction for the development of
computer system; it might be advantageous to invest some
time in further research in this field of the mobile agent. The
scope of this research is limited in the sense that, it has
concentrated on courseware acquisition using a mobile agent.
users based on advantages of the system.
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