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Abstract — This research developed an Intranet-Based Wiki
with Instant Messaging Protocol (IBWIMP) for the Staff of the
Department of Computer Science, University of Nigeria,
Nsukka to enable them to collaborate on tasks; like writing of
documents like, memo, project guidelines, proposal/grants, and
circulars with online security consideration. The essence of this
work is to improve on the contributions staff make during work,
in carrying out tasks with their colleagues irrespective of the
person’s location at that point in time. The existing system on
ground would always require the presence of the staff within the
department before they can carry out the tasks meant for them
or respond to the available mails within their mail boxes located
within the general office of the department. In regard to such
situation, there is always delay in the processing of such mails or
documents that could require urgent attention of the supposed
staff therefore could cause serious damages. This research
established a better internet connection for the security of the
system and the documents therein by the use of virtual private
server (VPS) hosting on virtual private network (VPN). This
system allows the collaboration between the staff of the
department and external persons, or partners classified as
external staff user on documents like circulars that normally
come from outside the department. This system automatically
sends emails to the supposed users whenever the admin posts a
document via the Short Message Transfer Protocol (SMTP).
The system is accessed online by the users from any location
once there is accessible internet connection and users can
collaborate on the development of any posted document at the
same time. This application was designed using Object Oriented
Analysis and Design Methodology (OOADM) and implemented
using Hypertext Markup Language (HTML), JavaScript,
Cascading Style Sheet (CSS), CkEditor, Hypertext PreProcessor (PHP) and MySQL database management system.
Index Terms — Intranet, Message, VPN, VPS, Wiki.

moved from a location in the office to another, in the name of
information dissemination, remain unmoved. As a result of
these, there could be damages depending on the need for
which the information is meant to meet at that moment. The
motivation for organizations to use social media has been
increasing in recent times. This is because the growth of
social media has become a major technological evolution that
transforms the way individuals and groups work and interact
together [1]. Therefore, the introduction of the use of a Wiki
that is Intranet-Based with an Instant Messaging Protocol will
enhance the throughput of the performance of the staff in such
an environment, thereby increasing their throughput on the
delivery of quality services to their clients.
A wiki will enable the staff to easily disseminate
information. This application offers information sharing and
collaboration features, acting as cognitive reflection and
intensification tools and aiding the construction of meaning
through the self-design of knowledge repositories [2]. The
benefit of such technologies for corporate intranets therefore
lies in their ability to build on the knowledge and information
within an organization. This application will enable the staff
to easily disseminate information. The application will
equally grant the staff of the organization the enablement of
collaborating with themselves during work from any given
location. This means that, when a staff is not present in the
organization, he or she stands the chances of contributing to
the work going on within the organization from wherever he
or she may be. This application will be designed to run on an
intranet network. An intranet is a computer network that uses
internet protocol technology to share information, operational
systems, or computing services within an organization.

I. INTRODUCTION

II. REVIEW OF RELATED LITERATURE

With the growing activities in both the academic and
business world comes a growing amount of information:
manuals, procedures, best practices, ideas, important
documents, sales leads, expenses etc. Organizing all this
information and processing all these documents increasingly
becomes more work. It might be a small academic department
or a small business organization, but simply using notes and
paper documents is less convenient for the staff, and spending
all this time on sharing information by the use of manual mail
boxes known as “pigeon holes” and finding back information
in file repository in the file cabinets is a huge waste of time
and energy.
The absence of administrative staff in the office puts a hold
on the workflow, in the sense that some documents to be

A wiki is a website with database developed for
collaborative use by a community of users, allowing any user
to add and edit content. The term is based on the Hawaiian
word “wikiwiki,” which means “fast, speedy; to hurry, hasten;
quick, fast, swift,” as defined by Bo Leuf and Ward
Cunningham in their work titled “The Wiki Way: Quick
Collaboration” on the web [3], whereas intranet is the generic
term for a collection of private computer networks within an
organization. An intranet uses network technologies as a tool
to facilitate communication between people or work groups
to improve the data sharing capability and overall knowledge
base of an organization's employees [4].
According to the author in [3], the era of the web 2.0 was
what created the enabling environment for the development
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of the dynamic and collaboration-conducive websites or web
applications. By Web 2.0 we mean the second generation of
the World Wide Web that focused on the ability for people to
collaborate online (see the advantages and disadvantages of
wiki to any organization in [5]). The author in [6] attempts to
investigate how Web 2.0 technologies influence workplace
learning with keen interest on using Wiki as a tool for
corporate exchange of knowledge. In [7], it was reviewed that
Wiki pages demonstrate a conversational knowledge
management
solution.
Conversational
knowledge
management has surfaced as a method for organizational
knowledge creation, particularly in a virtual team
environment. The prospect of several key benefits makes
these solutions a favorable business option since they are not
economically or technologically demanding, are quick to
create knowledge and are well suited for decentralized
environments.
According to the authors in [8]-[9], “Social software (wiki)
has proven valuable in enterprises for collaborative
knowledge management.” In order to introduce a wiki in the
enterprise, a solution that combines Web 2.0 and Semantic
Web technologies was proposed. The authors described how
the solution could be implored using a concrete enterprise
scenario on proposal writing. The authors in [10]–[12],
strongly believe that the process of knowledge sharing can be
greatly facilitated by the use of information technology. They
pointed that, successful knowledge management depends on
the contributions from all the organizational members, and
for the intranet-based wiki to serve as a knowledge sharing
environment, high participation is important.
Gbola Olasina [13], assert that many of the knowledge
management projects that commenced in the past were
primarily driven by the adoption of technologies.
Technologies include tools such as search engines, retrieval
and classification tools, e-collaboration tools, portals and
content management systems. One of the lessons learnt from
these failures is that technology alone should not be the
primary driver for any Knowledge Management
projects/initiatives and that an appropriate balance of
technology, process, people and content is instrumental to the
continued success of any knowledge management
deployment. In [10], the author asserts that “a fundamental
knowledge sharing is the ability to share and/ or transfer
knowledge within an organization and amongst its members.”
It was made clear that there are indeed many different
collaboration and communication technologies that let users
contribute information over the web, but they all enforce
structure of some sort. The IBWIMP is being developed as a
server-side technology with a functional database
management system that will be based on the ideas of its users
and presupposes the users themselves to agree upon and
maintain a working structure. Some other existing wiki
frameworks like “dokuwiki,” has no server side technology
used during its development, it architecture is just of the
presentation tier. This is why the “dokuwiki” is open to
anybody and prone to the risk of having its contents edited
with wrong information.
According to [14], “the rapid development of the intrawebs was as a result of the realization of the internal use of
the web technology by some business organizations.” The
author in that paper presented what is known as the wiki
DOI: http://dx.doi.org/10.24018/ejece.2021.5.4.340

concept, focusing its uses on the intranet, in both the
academic and business organizations. From that paper, it is
learnt that at about the year 2000, intranet-based wiki was
developed and installed in the Computer Science Department
of the University of Nice, France. It is used by all the teachers,
students, industrial partners, etc. Before then, at about 1999,
ILOG Company had developed a very impressive
wikicentered intranet. At about the same period of time, other
companies like Google, Motorola, and New York Times
Digital started making publicly the ways they use wiki in their
organizations which depicted the general acceptance of the
technology [13].
In the year 2013, the study in [15] was carried out in the
Department of Computer Science, University of Nigeria,
Nsukka. The author presented the work as an online system
that could be used by the staff to receive information on
decision making processes within the department. This is
basically achieved by the staff responding to memo posted on
the system by the head of the department. Other
characteristics featured in the system are the system could be
used to assign project topics to students, it presented the staff
mail box online to enable them access their mails from
different locations. In its downsides or limitations according
to the author, users (staff) are to go online and check for posts
or mails posted on the system from time to time, the head of
the department happens to be the one acting as the admin and
there was little or no emphasis on the security of the
information contained in the system. But in the proposed
system (IBWIMP), it is presented as online system basically
meant for knowledge sharing, that is to be hosted in a virtual
private server (VPS) which must be on a virtual private
network (VPN), in order to prevent the intrusion of hackers,
which makes it an intranet-based system. The system has four
categories of users with different levels of privileges; the
admin category- and must not be the head of the department,
the staff category, the external staff category- partners from
other departments or offices outside, and the student
category- student within the department. The proposed
system allows the staff to collaborate on the writing of many
important documents like memo, circulars, proposal/grant,
and project guideline, thereby constituting the four classes of
information documents that can be collaboratively written on
it.
The proposed system improves the cited work above by its
ability to send email alert or notifications to the supposed
users whenever information or a document is posted on the
system via a short message transfer protocol (SMTP),
irrespective of the users’ location and this makes the system
less personnel intensive and less time consuming. The
proposed system enables users to collaborate on the
manipulation of images and texts, and this makes the system
similar to the “visual wiki” in [16] by the use of CkEditor that
allows the attachment of pictures on the web pages or web
documents. And it provides the users with comment text
fields to prevent the loss of the originality or authenticity
contents by continuous modification of contents by users.
The study in [17] found several benefits of the use of
intranet-based wiki. The author concluded that it improved
the work conditions in some projects and even made some
projects possible. It enabled people to participate in internal
communication and collaborative projects, share information,
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ask other people to share information, and manage work in a
meaningful way. It had become a vital part of the daily work
for many. According to the authors in [5], “Wikis have been
revolutionary in a wide variety of institutional contexts,
including educational institutions, research centers, security
agencies, and business corporations”. It was mentioned in [5]
that, “Enterprises that rely heavily on employees with high
intelligence and hands-on experience – NASA (National
Aeronautics and Space Administration), Northrop Grumman
(Security Agency), the CIA (Central Intelligence Agency),
etc. – have also benefited from the increasing use of wikis.”
The case of the National Broadcasting Company (NBC in
America) was illustrated in [5], which showed how the
company’s SED (Software Engineering and Delivery) team
moved from the use of a system known as support central that
was designed for workflow and collaboration management,
which enhanced business processes and knowledge sharing to
what was initially known as confluence wiki that provided the
team with the communication platform they needed among
its programmers in dispersed location. Other company
operating alongside the NBC like the Peacock production (a
media firm in America) also went into developing wiki for
use in carrying out their daily operations especially among a
specified group of persons.
In this review, the experience acquired is that, the reasons
behind the development of an intranet-based wiki, in most of
the already published works, are almost the same. The authors
sited in this review presented the driving force for the
development of an intranet-based wiki as it being “a tool for
collaboration” during work or while carrying out tasks or
assignments. The limitations of other systems existing before
the development of the intranet-based wiki (like the Support
Central System used NBC in [5] and the wiki system in [15])
were the inability of those systems to reach out to their users
who could be in dispersed geographic locations when there is
need for a collaborative task to be carried out and its inability
to send notifications to users whenever information is posted
by the admin. These are the reasons why the development of
IBWIMP became necessary in this research to help build a
collaborative teamwork spirit, and in addition, to facilitate
knowledge sharing among the Academic Staff of the
Department of Computer Science, University of Nigeria,
Nsukka (UNN), which do not disagree with the aim and
objectives of this work. The intranet-based nature of the
proposed system makes it completely different from other
wikis already in use, like the dokuwiki framework in the
sense that according to the scope of this work, its users are
mainly the staff of the computer science department, UNN,
while the other wiki frameworks have no limit to the number
of users. The dokuwiki and some other wiki frameworks were
developed without database, while in the development of this
work, database is considered very indispensable.
Authorization of users via user registration by the system
administrator enables the system to check users’ access, and
this feature is not found in most of the wiki frameworks in
use today. The successful planning of this work is based on
the Nexus model of an intranet application in [18].
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III. SYSTEM ANALYSIS DESIGN
This section presents a detailed analysis of the IBWIMP
and Object Oriented Analysis and Design Methodology
(OOADM) as the design methodology used in the
development of this work. The OOADM is preferable to other
system analysis and design methodologies that can be used in
the field of software engineering. The object oriented analysis
and design is a technical approach for analyzing and
designing an application or system by applying the object
oriented paradigm and visual modeling throughout the
development of a system. The object oriented paradigm is
based on the concept of “objects” (data structures) which
contain data in the form of fields, often known as attributes.
The methods are the operations that can be performed by the
objects, and these operations are attributed to a given class to
which a set of objects belong. The visual modeling used in
this work is unified modeling language (UML), which is a
standard language for visualizing, specifying constructing
and documenting the components of a software system during
it development [17]. Among the various modeling styles that
UML consists of, the following will be used in the design of
the proposed system:
• The use case diagram;
• The class diagram.
A. Description of the Existing System
The existing system of information sharing among the staff
in the department of computer science, UNN, is a manualbased system. In this system, documents or files (for example,
memo or circular) are manually transferred from one staff to
another by a clerk on duty. When a staff is not on seat, such
documents or file meant for the staff is drop in his or her
manual mail box (pigeon holes), usually placed in the general
office within the department. Most times, such documents
could need an urgent attention, but when the staff is not on
seat, the process gets delayed pending when the staff returns.
This delay being encountered among the members of the staff
leads to a slow mode of operation in carrying out some very
important tasks that could be dependent of time.
Not only the delay, the confidentiality of the information
on such documents or files could be compromised, in the
sense that the manual mail boxes in which the documents are
dropped are always open and it could be accessed by anybody
within the reach. At such, the documents could be mutilated,
stolen, duplicated without the consent of its owner and
therefore could lack integrity or even have its content delete
or destroyed depending on individual interests among fellow
staff. “Time” they say “is money.” When an organization lags
on meeting up with deadlines in a decision making process or
execution of tasks by its employees as a result of
communication gaps or inadequate means of communication,
it could lead to a serious backdrop in its level of productivity.
After carefully analyzing the existing system, the
following problems were identified:
• Manual system of information sharing is very stressful.
• It is risky because when such important document is
dropped in the manual mail box, it could be tampered
with.
• The system gives no room for collaboration among staff
in carrying out task.
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•

•

The whole process is time consuming due to the delay
being encountered when a staff whose attention could
be needed on an ongoing process is not on seat.
Important information could be lost at the long run due
to lack of a database management system from which it
could be retrieved if need be.

B. Analysis of the Proposed System
The proposed system is to be designed to solve all the
problems identified in the existing system by adhering to use
of the Nexus model of an intranet in [16]. The following are
the features of the proposed system:
• The proposed system has an administrator whose job is
to extensively manage, maintain and regulate the
functioning of the system. The admin could be a nonacademic staff but from within the department.
• It allows for only but three categories of users that must
be duly registered by the admin. The categories are the
staff user (academic staff within the department), the
external staff user (academic or none academic staff
from outside the department) and the student (selected
few among the students in the department, for example,
P.G Class Reps or Final year Class Rep, or the President
of the departmental student association like NACOSS).
After registration, users can log in with their email and
password. And a user must have a profile.
• The contents to be posted on the system are of four
categories: the memo (from within the department),
student project guideline (from within), proposal/grant
(from within) and circular (from outside the
department).
• All post is to be made by the administrator as well as
deletion of contents.
• The memo contents can be viewed and edited by any
user of the staff user category.
• The project guideline contents can only be viewed by
user of the student category, but such contents can be
viewed and edited by any user of the staff user category.
• The proposal/grant contents can be viewed and edited
by any user of the staff user category.
• The circular contents can be viewed and edited by any
user of staff user category and external staff user
category.
• When a post is made, the system automatically sends
email notifications to users in the user category that is
supposed to access such content category. This is
achieved via SMTP (short message transfer protocol).
• Users can equally make contributions or suggestions on
any post that they can view via the comment text field.
Having analyzed the features of the proposed system, it is
quite obvious that the system will provide an enabling
platform for its target users to collaborate.
C. System Requirement Specification
The design tool used in this work is UML which help the
developer to properly visualize, specify, construct and
document all the components that make up the system, during
the design stage. The UML tools used are the use case
diagram and the class diagram. Below are the diagrams:
• Class Diagram of the Intranet-Based Wiki: the class
diagram of the intranet-based wiki shown in Fig. 1
present an overview of the proposed system by
DOI: http://dx.doi.org/10.24018/ejece.2021.5.4.340

•

describing the object classes, their attributes, operations
(methods) that can be perform on them, and the
relationships between them within the system.
Use Case Diagram of the Intranet-Based Wiki: this
presents a picture of the interactions among the actors
(users) of the proposed system and the actions
(operations) that those actors can perform on the
system, shown in Fig. 2.

Class: users

Class: contents

users_id : tinyint
fullname: varchar
email: varchar
gender: varchar
regno: varchar
password: char
salt: char
user_type: varchar
photo: varchar
date_created:
timestamp
deleted: char

Contents_id: int
title: varchar
intro_text: text
description:
mediumtext
photo:varchar
users_id: tinyint
category_id: int
date_added:
timestamp
removed: tinyint

1

*

1

+Add users()
+View users()
+Edit users()
+Delete users()

*

+Add contents()
+View contents()
+Edit contents()
+Delete contents()

Class: comment

Class: category
Category_id: int
cate_title: varchar
cate_description:
varchar
+Add category()
+View category()
+Edit category()
+Delete category()

1

*

id: int
comment: text
com_time:
timestamp
users_id: tinyint
+Add comment()
+View comment()

Fig. 1. The Class Diagram.

D. Design of the Proposed System
This section presents the necessary designs used in the
development of the proposed system.
1. Database Design
The database management system used in this work is
MYSQL. And the name of the database created for this work
is “wikidb,” which contains the following tables: users table,
contents table, categories table and comment table.
2. Input Design
This refers to the design of the medium through which all
the data that the system needs can be supplied to the system,
with an explicit declaration of their data types. This design is
basically “form design” which contains the users’ data that
could be needed for the system to carryout specified
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operations or tasks. Fig. 3 is the illustration of the input design
of the user registration form.

Memo
contents

View
Edit

Proposal

Login

Comment

/grant

Staffuse
r

contents

Add/Post
View
Login
Edit

View
Circular
contents

Delete
Admin

Edit

Login

Comment

Comment
ExtStaf
f
Project
guideline
contents
View
Comment

Login

Logout

Student

Fig. 2 The use Case Diagram
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X

Add New User
Full Name

4. The Algorithm/Flowchart of the System
This is the graphical representation of the flow of activities
within the intranet-based wiki. It shows the processes
involved in operating the system by the different categories
of users that are allowed to work with the system.
Start

User Type

Gender

Login

Registration Number

Is user
Admin
?

Email

Password

Yes

Add, View,
Edit, Delete,
Comment.
(All contents)

Upload Picture

Add
User

No

Is user
Staff/
or
Ext.

No

No
Yes

Is user
student?

View, Edit,
Comment.
(All contents)

Cancel

Yes

Fig. 3. Illustration of User Registration Input Design.

3. Output Design
The output design determines how the processed data is to
be displayed. The design presented in Fig. 4 shows exactly
how the user information will be display in the user profile
page after each user registration.

View and
Comment.
(Project
Guideline)

Logout

User Profile
User
Picture

Full Name
Email
Gender
Registration Number
Account Type
Fig. 4. Illustration of the Output Design of the user profile.
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Stop
Fig. 5. The Algorithm/Flowchart design of the system.

5. System Architecture
The architectural design of the intranet-based wiki is of 3
(three) tiers as shown in Fig. 6. The tiers are the presentation,
middle and data. The presentation tier is made up of the
HTML, CSS, and JavaScript. They are used for the front end
designs which include document structuring and styling. The
middle tier comprises of the PHP code, which connects the
presentation tier and the data tier. It is also in this middle tier
that the firewall of the intranet, on which this wiki is based,
is established for proper security of user data. The third, the
data tier is for the database design, which serves as data
repository which is needed by the system for processing of
information. The database management system used for the
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design of this tier is MySQL. The middle and data tiers reside
and function within the system server.

Fig. 6. The System Architecture of the Intranet-based Wiki.

6. Network Architecture
In this research, the network connection for the
implementation of the intranet on which the wiki is based is
a VPN (Virtual Private Network) connection. The VPN is a
type of network used to connect components to network by
using another network like the internet. This is done by
tunneling through the internet or another public network in a
manner that provides the same security and features as a
private network. In Fig. 7, the users are given authorization
by the admin, by configuring the I.P (internet protocol)
addresses of the users’ systems or devices to enable access to
the VPN server. The VPN server secures the wiki from being
accessed by any user who is not authorized by tunneling all
the configured users’ connection to it secured route. This
completely prevents hackers’ attack on the system. Below is
the Network architecture for connecting to the server in which
the Wiki resides.

browser which were used for running the intranet-based wiki.
The programming languages employed in this research are
HTML, CSS, JavaScript, and PHP, while MySQL database
management system was used. And CKEditor is used for the
input and editing of data in the system.
A. Software Testing
This system has undergone series of test during the
development stage in order to detect compilation errors and
have them removed. The testing is of two phases:
•
Firstly, testing done during the development phases in
order to remove runtime errors or bugs.
•
Secondly, testing done by running the wiki on the local
host sever of the computer. This is done by browsing
the wiki using any of the available browsers to know if
it meets the requirements of the targeted users before
hosting it online, on the intranet.
In addition, every user is enjoined to stick to the steps
below for smooth running of this application:
1. Ensure that the device in use is duly or properly
configured by the admin with the VPN (remember that
this is what makes it intranet-based for security
purpose).
2. Connect to the VPN connection in your network
connection panel on the right of the task bar.
After the connection, open a functional web browser on
your system and type the domain name of the system on the
URL (uniform resource locator) of the browser and press the
enter key on your keyboard. We then have the home page as
shown in Fig. 8, on which you will find the authorized user
sign in button by the top right of the screen, when clicked,
takes you to the login page.

Fig. 8. The Home Page

Fig. 7. The Network Architecture of the Intranet-based Wiki.

IV. SYSTEM IMPLEMENTATION
The integrated development environment (IDE) used in the
development of this research is the komodo editor 6.0, on
which the source codes are written and tested on the xamp
server which is used as local host server on the Microsoft
windows 7 platform. Chrome, Firefox, or Torch are the
DOI: http://dx.doi.org/10.24018/ejece.2021.5.4.340

On the login page as shown in Fig. 9, it is expected that the
user accessing the page has been properly registered by the
system administrator and has obtain an email address which
is to be used as the username and a password key from the
admin. And when the correct email address and password key
are entered, the user is taken to his or her supposed user page,
on which the user can enjoy the facilities the system provides
therein.
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Fig. 9. The User Login Panel.

The Fig. 10 shows the admin page of the system. On this
page, the users’ registration forms are being prompted when
new user is required to be registered in the system. Both the
admin and other categories of users are registered here, still
by the already existing admin.

Fig. 12. The User’s Profile Page of the Last User Registered.

Fig. 13 shows the page on which a user could post content
in the system. This page prompts a form with which the user
makes his or her post whenever the need arises.

Fig. 13. The Content Post.
Fig. 10. The User Registration Panel.

Fig. 11 presents the users’ management platform of the
system. This is only accessible to the admin category of the
users. User information update are made here, likewise the
deletion of existing users.

Fig. 11. The Registered Users’ Panel for User Management.

Fig. 12 below shows the individual user’s profile page.
This is where a user can access his or her profile page.
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This Fig. 14 below shows in brief the content posted by a
user with few information about the user. The management
operations of the contents posted could be carried out here on
this page.

Fig. 14. The Output of the Content Posted, in Brief.

In the Fig. 15 below, the full details of the post could be
read, as it present full description of what the content posted
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is all about alongside the picture of the user that made the
post.

[4]

[5]

[6]

[7]
[8]

[9]

Fig. 15. The Output of the Content Posted, in Detail.

V. CONCLUSION
For better throughput and quality of service delivery which
are expected from the staff of the Department of Computer
Science UNN, the Intranet-Based Wiki with Instant
Messaging Protocol have been developed. This is to
encourage high level of collaboration and cooperation among
the staff of the Department. The system developed in this
research helps the staff to respond to their jobs when urgent
responses are needed on such work to avoid damages that
could be caused by delays. This was achieved by the
employment of the Short Message Transfer Protocol (SMTP)
via which the system sends instant email messages to the
supposed users whenever the admin(s) post(s) a content or
document on the system. The developed system has been
designated to be hosted in a Virtual Private Server (VPS) on
a Virtual Private Network. This is to prevent hackers from
attacking the system and it is by this that the system is made
Intranet-based.
The achievement made in the development of this research
could benefit a lot of organizations. The system is
recommended for use in any organization with higher
dependency on intelligent staffs with just but a little
adjustment or modification.
Other areas that could be needing research attention as
regards the “intranet” and “wiki” are; “the employment of
wiki in lecturing students on a distant learning programme”,
“the use of a collaboration conducive system in administering
medical services to patients in hospitals by medical doctors”,
“the importance of a collaboration system for policy
development in Government”, etc. And all of which must
include an instant messaging system to help increase the level
of user participation.
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