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Abstract— In this paper, an automated platform
for managing and tracking mails of all categories
of students, staff and people outside the
University community in a seamless and
interactive manner is presented. The design
technology adopted for the implementation is a 3-
tier architectural technology, with HTML, CSS and
JavaScript as the client technology, PHP as the
server technology, and MYSQL as the database.
The system was locally hosted using Apache web
server. The software development methodology
adopted is a participatory incremental process
model (PIP Model). The top down stepwise
functional decomposition, flowchart and dataflow
diagram of the system are provided to explain the
major functionalities of the system. Screenshots
of various system functionalities from the test run
of the functional system are also presented. This
system facilitates efficient service delivery and
provides added advantage in academic records
management.
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I. INTRODUCTION

Development of an automated mail management
system (MMS) is to replace the current paper records
[1]. While the Universities in developed countries
already have a well-established administrative
management system, some of their counterparts in
the developing countries like Nigeria still adopt the
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manual or semi-automated method which provides
only some basic elements of mail management and is
time consuming, demanding and are often prone to
varieties of errors and disaster[2,3,4,5]. Majority of
MMS do not have web interfaces and others do not
integrate well with the other University wide
information system [1]

In this paper, a sample MMS is presented.
Department of Electrical/Electronic and Computer
Engineering, University of Uyo is used as a case
study. The system functional decomposition, flowchart
and dataflow diagram is presented. This will afford the
stakeholders in the University the opportunity to
participate effectively in the development process.
Numerous screenshots of the developed MMS are
presented to further demonstrate the possible
interface of the system.

Il. METHODOLOGY

A. PARTICIPATORY INCREMENTAL SOFTWARE
PROCESS MODEL

The software development process model adopted in
this research is the participatory incremental process
model (PIP Model) [ 6,7,8,9,10]. This methodology
has been adopted because of the nature of the work
which  requires incremental development and
deployment of software increment through an iterative
process as presented in Figure 1. This paper is
tailored to organize and manage mails in the various
departments/units in the University and mails from
outside the University using Electrical/Electronic and
Computer Engineering department as a case study.
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Figure 1 Participatory Incremental Process Model (PIP Model)

The system stakeholders’ include the software developer, supervisor, students, clerical officers, school
management, staff and people outside the university. The PIP model begins with requirement Engineering and
Participatory Requirement Engineering Process (PREP) Model was adopted for this work. The PREP Model as
presented in Figure 2 embodies all the activities carried out by the developer in understanding, eliciting, analysing,
validating and properly replicating the user’'s mental model of the system. Interviews, questionnaires, stakeholders’
group discussion, social analysis, evaluation and inspection of documents are used in the elicitation requirement
stage. The requirements are analysed to ensure that the requirement specification is free of inconsistencies,
omission, ambiguity and redundancy. Conflicts in the system were reconciled through negotiation.
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Figure 2 Participatory Requirement Engineering Process (PREP) Model

B. FUNCTIONAL DECOMPOSITION OF MMS

The functional decomposition [11, 12, 13, 14, 15] of the mail management system is presented in Figure 3 and the
modules are further decomposed into its respective sub-modules as shown in the subsequent figures.

MMS

v

STAFF/STUDENTS

LOGIN/REGISTER

\

MAIL
MANAGEMENT FOR
STAFF/STUDENTS

SUPPORT SYSTEM
FOR OUTSIDERS

Figure 3 Functional decomposition of MMS
As presented in Figure 4, the system can be accessed by students, staff and people outside the University. The
staff/students must first register on the system (by obtaining registration code from the system admin upon
verification of his/her student/staff status) and then logon to access mail dashboard. The staff access privileges
depending on the role the staff plays in the system. Clerical staff and secretaries can manage incoming and
outgoing mails in the system. Other staff and students can only send and track mails. Details of how outsiders
access the system is explained in section 2.5 of this paper

SCITECHP420066

www.scitechpub.org

217


http://www.scitechpub.org/

Science and Technology Publishing (SCI & TECH)

ISSN: 2632-1017
Vol. 3 Issue 9, September - 2019

Mail management

A

Login/register

v

v

Manage Outgoing

Query mail

v

Manage incoming mail

\ 4 * *
¢ ¢ Add Inbox View outhox
Add Outbox View inbox
v Y
‘ v
Mail SUbjECt Recipient’s details
y
Sender’s details
\ 4
\ 4 \ 4 Y
Subject Remark Recipient’s Recipient’s Recipient’s
full name phone number office/department
Y

A

\ 4

A\ 4

Recipient’s full
name

Recipient’s
phone number

Recipient’s

office/department

Figure 4: Mail management sub system

The query mail sub-system as presented in Figure 5 uses internal search engine function to track mail status using

the mail subject, sender’s name, recipient’s name, date or remark.

Query mail
y
\ 4 A A4 A 4
Query by Query by Query by Query by Query by date
subject recipient sender’s name recipient’s name sent/received
v
Query by
remark

Figure 5: Query Mail Sub-system
C. FLOWCHART OF THE MAIL MANAGEMENT MODULE
As presented in Figure 6, the clerical officer or secretary receives a mail request. If it is a new incoming mail, he will

record the mail details by clicking on “Add Inbox”. Once the mail is ready to be forwarded to another unit or

department, he will click the “add outbox” option to record outgoing mail details. If the clerical officer or secretary

wishes to track mail status at any time, he will use the “query mail” option.
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Figure 6: Flow chart of the proposed mail management system

D. DATAFLOW DIAGRAM OF MMS TRACKING MODULE

The DFD presented in Figure 7 illustrate the data flow in the system when staff or students’ in the department
sends mail to the Vice Chancellor (VC) through the Dean of the faculty, through the Head of Department (HOD).
The departmental secretary or clerical officer receives the mail from staff or student and records the mail in the

mail management system. When the mail leaves the Department to the Dean, the Dean’s Secretary will use the

automated tracking ID generated for the mail at the department to update the status of the mail. Also as the mail

leaves the Dean’s office to the VC’s office, the status of the mail is updated by the VC’s Secretary. The student or

staff can track the status of his/her mail from anywhere using either a mobile phone or computer system that is

connected to the internet.
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Figure 7 The Dataflow Diagram (DFD)

E. SUPPORT MODULE FOR STAFF OUTSIDE THE UNIVERSITY

Support module is designed for People outside the University. The system provides users with support services

for the purpose of resolving their issues. The support system module comes with an integrated knowledgebase

allowing users to resolve common issues themselves. The process of using the support system module is

depicted in Figure 8. The user first search for help, if help is not found then he/she proceeds to view the entire

knowledge base or existing ticket (if any). If help is not found, then the user can raise a support ticket to contact

staff. The mail tracking identity (ID) is sent to the user’'s email automatically upon submission of ticket and he can

subsequently track the status of the mail using the tracking ID. Also the user is automatically updated about the

status of the mail until the issue is resolved.
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Figure 8 The flowchart for the support module
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Ill. RESULT AND DISCUSSION
The screenshot in Figure 9 shows how a staff can track the status of his/her mail by first logging into his/her
account and clicking on “my mail”. Once the mail sub-module opens, the staff must enter his/her mail tracking ID to
track the status of his/her mail as shown in Figure 9. The mail tracking id is generated when a staff of student

submits mail.

<« C | @ localhost/demsyuniuyo.com/demsy_uniuyo/private/index.php?page=noindex#lecturer/track_message.php

84

Days

@ Departmental Management System Panel

Deadiine for Result Computing:

Welcome | & Engr Pascal

Track Mail

K aeiou-223
-
_ o records per page Search:
B Subject ~  Recipient & Sentby % Collected by 2  Date Received %  Remark %
Transcrpt from OAU Elyjah Ben Prof taketo Umana Engr Pnnce Ekanem 2017-03-23 09:07:04 Recerved at VC's Office
Showing 1 to 1 of 1 entries —Previous | 1 | Next—

© 2015 - 2017 | Computer Engineering | Result-Portal™

Figure 9: Staff mail tracking sub-module
A. CLERICAL OFFICER OR SECRETARY

Figure 10 shows how clerical officer or secretary manages mail. The inbox represent the incoming mails while
outbox represent the outgoing mails.
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Figure 10: Manage mail

Figure 11 depicts how the clerical officer or admin manages incoming mails. The incoming mail box can be queried
using the search box shown in Figure 11.
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Figure 11: Managing incoming mails

Figure 12 shows how the clerical officer or secretary manages incoming mails. The clerical officer or secretary
clicks on “add inbox” and will be presented with two options to either track mail received from other
units/departments or record a new incoming mail. If the mail received is coming from another department/unit and
have been recorded in the system, the clerical officer or secretary will enter the tracking id in the space provided
and click “track”, then the mail will open. He/she can update the status of the mail received as shown in Figure 13.
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Figure 12: Tracking the status of mail received from other department/unit
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Figure 13: Updating the status of the mail received and tracked by secretary
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Figure 14 shows how the clerical officer or secretary records a new incoming mail. The clerical officer or admin
clicks on “inbox” presented in Figure 10 and then click on “add inbox” presented in Figure 11 and will be presented
with two options to either track mail received from other units/departments or record a new incoming mail. To
record a new mail, the secretary will click on “no tracking code” presented in Figure 13 and enters the mail subject,
sender’s details and recipient’s details in the spaces provided as shown in Figure 14.

f‘a Department Management.. % |+ — -_— e
) 7 ndexteleriadd_message.phplaction=inboxes W c || sconn P s A =

General Settings
of 2 -

| ] :

Sender's Details

Recipient's Details

[ [

Figure 14: Recording new incoming mails

Figure 15 shows how the clerical officer manages outgoing mails. He/she can query mail using the search box.
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Figure 15: Managing outgoing mails
Recording of outgoing mails is presented in Figure 16. The clerical Officer enters the mail subject, sender’s details
and recipients details in the box provided.
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Figure 16: Recording outgoing mails

The student must enter his/her mail tracking id to track the status of his/her mail as shown in Figure 17. The mail

tracking id is generated when a staff of student submits mail.
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Figure 17: Student mail tracking sub-module

B. SUPPORT MODULE

Figures 18,19, 20, 21, 22, 23 and 24 show the support module. This is a simple, fast, lightweight, secure and user-

friendly PHP help desk platform. Through this platform users
his/her issues resolved with speed.

can contact any staff in the department and get
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Figure 18: Support module top view
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Figure 19: Support module bottom view
Figure 20 shows the support module showing submit ticket option, view existing ticket option and knowledge base
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Figure 20: Support module showing submit ticket option, view existing ticket option and

knowledge base.
Figure 21 is the support module showing submits ticket form. To raise a ticket, the user must supply his name,
email address, priority of his/her issue (high, medium, and low), subject of the issue and the message. He/she can
also upload reports concerning the issue.
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Figure 21: Support module showing submit ticket form
Figure 22 is the support module showing the knowledge base. The user can also utilize the system’s knowledge
base to find solution to common issues like how to process transcript, available programmes, admission processes
and so on.
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Figure 22: Support module-knowledge base

Figures 23 and 24 shows the administrative section of the support module showing how issues are resolved. Here
the staff will be notified by mail when he has pending issue to resolve. The staff will login to his panel on the
support system to view the issue, he/she will click on add reply to reply to the issue. Once the issue is resolved, the
staff will change ticket status to “marked as resolved” as shown in Figure 24 and the user who raise the ticket will
be notified automatically by mail about his/her issue. If the staff is not in position to respond to the issue, the staff
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can move the ticket to another staff he feels can handle the issue using the “move ticket to” or “assign to” option.
He can use the add note option to add notes to the staff he has moved/assign the ticket to.

"File Edit View Higtory Bookmarks Tools Hel
'Eile Edit View History Bookmarks Tools Help
& Support system % [ @ HelpDesk %o Tocalhost / mysql wampser., % | .. UNIVERSITY OF UYO % Menu-VoguePay x| +
(€)@ yuniuy helpdeskfadmin/admin_ticket phpTtrack=P&L-Z5 26553 B e | Qsamn wBE 9 3% & 0 =
. ’ . g -
&= N F (i) FE * & B & r
Users Categories Canned Knowledgebase Reports Tools Settings  Profile Mail (2] Logout
Post Utme
Tracking ID: P81-75X-M3M3 (Ticket number: 1) Ay Vese
Created on: 2016-06-29 14:16:15 L
Ticket status: New [Mark as Resolved] Change status to - - Click to Select -~ + [ Ga |
Updated: 2016-06-29 14:16:15
Category: General Move ticket to -~ Cick to Select -~ = [[Ga |
Replies: 0
Priority: High Change priority to -~ Cick to Select -~ + [ Ge |
Last replier: Prince Ekanem
Owner: Admin Assign to -~ Cick to Select -~ ~ [ Ga | i
Time worked: 00:00:00

Notes: + Add note

Date: 2016-06-29 14:16:15 AR e s e
Name: Prince Ekanem

email: (D ajekanems6@amail.com
w: (Di1z7001
Message:

i want to know if post utme will hold

These articles were suggested:
Admission Underaraduate
Admission Predeqree/basic program

R L DR,

Figure 23: Administrative section of the support module (top view)

'Eile Edit View History Bookmarks Ieols Help
| —

% Support system % | & Help Desk %\ 4 localhost / mysql wampser., % | ., UNIVERSITY OF UYO % Menu-VoguePay x|+

( € ) © | localhost/demsyuniuyo.com/hel pdesk/admin/admin_ticket php?track=P81-ZSX-MIM3&Refresh=26553 M ¢ ||Q s w B + & © =

Admission Undergraduate
Admission Predearee/basic program

Add reply
» Time worked 00:01:46

Message: *

Attachments (File upload limits):
.| No file selected.

No file selected.

[0 change priority to * Critical * =

T

Attach signature (Profile settings)
[0 Den't send email notification of this reply to the customer

[ submitreply | [ Ssve and continue later |

[ submit as Gustomer reply | [ Submit as: Resolved | [ Submit as: In Progress | [ Submit 2s: On Hald

Figure 24: Administrative section of the support module (bottom view)
IV. CONCLUSION e ii Loss of mails

In this paper, development of mail management e iii Errors in mail documentation [2,4,5]
system (MMS) is presented. The new system The MMS is developed using HTML, CSS,
addressed the weaknesses of the current manual malil JAVASCRIPT, PHP and MYSQL and is locally hosted
management system in the University of Uyo. The using Apache web server. The software development
problems inherent in the current system include: methodology adopted is a participatory incremental
e i Time wastage in tracking of incoming process model (PIP Model). The top down stepwise
and outgoing mails functional decomposition, flowchart and dataflow
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diagram of the system are provided to explain the
major functionalities of the system. Screen shots of
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