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Abstract. Automated System Preparing Time-tab-
les (ASPT) system was designed to assist the organizati-
ons in organising and maximizing their time. Interactive 
system ASPT forms a part of a bigger project that con-
cerns time-table scheduling system in higher learning.

The aim of this project is to prepare a compu-
terized and automated system of preparing timetables 
for the business faculty in order to save time, prevent 
clashes, ensure maximum use of the facilities and also 
create a better learning environment for the student and 
a more suitable teaching environment for the lecturers.

Keyword:  Automation, database, SQL, schedule, 
system, management.

1. INTRODUCTION

A multi-continental university in differ-
ent countries is very robust in nature and in 
handling files. The most popular of its facul-
ties and also the biggest of them is the busi-
ness faculty which has a huge number of stu-
dents and even more coming each year. With 
the large number of students and also the busi-
ness and engineering faculty sharing some of 
the same classes and even some of other fac-
ulties taking some of its courses in the same 
facility, the preparation of the business faculty 
timetable could be very hectic and tiresome 
because of the manual way it is being done. 

Some of this Universities uses a manual 
system for the selection of courses and prepa-
ration of timetables, thereby resulting in clash-
es when done by the lecturers. But with the 
increasing number of students every semester, 
this doesn’t just cause clashes but also wastes 
time. 

2. DESIGN

A database package would be needed in 
order to store all the details about the lecturer, 
students, classes, etc. For the back end there 
are many possibilities for the database such as 
Microsoft Access, MySql, SQL etc. 

MySql is popular for handling very 
powerful and large databases but it also has a 
couple of setbacks some of which are it does 
not support transactions or concurrent update 
of complex table which if used would have be-
come a huge hindrance to the development of 
the system in the making. Oracle is very well 
known for the use of SQL statements. It is one 
of the most expensive databases on the market. 
There is no graphical interface for creation or 
modification of tables. This implies that the 
use of this database is very time consuming 

But for the database of this project we 
would be making use ofMicrosoft SQL. SQL 
is preferred out of the other databases due to 
some reasons. Being one of the database pio-
neers, SQL has become more easy to use as 
well as learning because of this it make de-
veloping a new database system much quicker 
compared to others such as Oracle, My sql etc. 
It is a cheaper software and also more afford-
able. Also it is easier to learn.

For the front end of this project, we 
would be making use of Visual C#, this is be-
cause visual C# is a wIDely available, com-
mercial interpreter that are available for most 
personal computers. Also the interface in-
cludes very familiar GUI controls such as list 
boxes, buttons, combo boxes, etc. and with 
just a few mouse clicks, one could add a com-
bination of these GUI controls to the program 
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making it easier and faster to design the user 
interface of the program.

2.1. Database Design

The database would consist of eight (8) 
entities; 

• FACULTY, 
• DEPARTMENT, 
• LECTURER, 
• CLASSROOM, 
• CLASS, 
• COURSES, 
• LOCATION, 
• USERS.

 

Figure 1. Database Diagram

2.2. Definition of Data Requirements
Table 1. Faculty Table

 Table 2. Department Table

Table 3. Lecturer Table

Table 4. Course Table

Table 5. Location Table

Table 6. Classroom Table

Table 7. Class Table

Table 8. Users Table
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2.3. Design of Pages

2.3.1. Login Page

This page is used for the login of the 
Admin (who is in charge of the program). 
The admin is strictly in charge of the prepa-
ration of the timetable and the editing of 
the data that would be used in the prepa-
ration of the timetable. He is the only one 
for now who makes use of the software. 

2.3.2. Lecturers Icon

In this icon we have three controls un-
der it, one of it is to add lecturers, the other is 
to view lecturers and the last one is to search 
for a lecturer and either edit or delete the lec-
turer’s details from the database. 
Adding lecturers: This form would be used 
for several purposes:

• To input a lecturer’s ID: this is 
validated to only input a maximum 
amount of numbers.

• To input a lecturers initials: 
• To input a lecturer’s title: that could 

either be PHD, Asst, Dr. and the 
likes. There would be a drop down 
menu where the admin can choose 
from.

• To input a lecturer’s name
• To input a lecturer’s surname
• To input a lecturer’s department: 

here there is also a drop down menu 
where the lecturer can choose his or 
her department.

• To input a lecturer’s preferable 
days: also here the lecturer can only 
choose one preferable day he wishes 
to teach.

• To input a lecturer’s preferable 
time: also here the lecturer can only 
choose one preferable time he wish-
es to teach either; Morning, After-

noon or Evening.
• Then there is an add button that is 

being clicked on only when all the 
details are being inputted unless it 
brings an error message.

• 
• Search, edit, and delete a lecturer: 

This page is to search, edit or delete 
a lecturer

• Here one can search for a lecturer ei-
ther with the lecturer’s ID or name.

• Then the list of the lecturers are dis-
played on a table under

• To edit a lecturer’s details, you have 
to click on it and change the details 
and then click on the edit button.

• To delete a lecturer’s details, one has 
to click on the lecturer’s details and 
click on the delete button.

2.3.3. Classroom Icon

In this icon we have two controls under 
it also either to add a classroom or to search/
edit or delete a classroom. 

Adding a classroom: This form would 
be used for several purposes

• To input a classroom name: here the 
admin enters a unique classroom 
name for a class

• To input a classroom location: this 
is to input where the classroom is 
located in the school either techno 
park or spectrum etc.

• To select if it is a lab or not.
• To input the capacity of each class-

room.

Search, edit, and delete a lecturer: This 
page is to search, edit or delete a lecturer

• Here one can search for a classroom 
with the classroom’s name.

• Then the lists of the classroom are 
displayed on a table below.

• To edit a classroom’s details, you 
have to click on it and change the 
details and then click on the edit but-
ton.
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• To delete a classroom’s details; click 
on the details and click on the delete 
button.

2.3.4. Courses Icon

In this icon we have two controls under 
it either to add courses or to search/edit or de-
lete a course. 

Adding courses: This form would be 
used for several purposes

• To input a course code: this is vali-
dated to only input a unique course 
code.

• To input course name: here, the 
name of the course is being inputted.

• To input the number of sections: this 
is to select how many sections this 
course would have

• To input the maximum number of 
students: Here the maximum num-
ber of students for the course is in-
putted

• To input the total teaching hours: The 
total teaching hours for the course is 
selected, usually it’s a maximum of 
three hours and a minimum of one 
hour.

• To input a course department: This 
is used to select which department 
the course falls under.

Search, edit, and delete a course: This 
page is to search, edit or delete a course

Here one can search for a course either 
with the course ID or name.

Then the course/courses are displayed 
on a table below

To edit a course details, you have to click 
on it and change the details and then click on 
the edit button.

To delete a course details; click on the 
course details and click on the delete button.

2.3.5. Timetable Icon

Here the time slots are shown, and 
when a slot is selected, if it for the time one 
can choose the start or end time, if it is for the 
courses, a popup menu comes up and then the 

course code, classroom and lecturer is being 
chosen for that slot. Whenever a constraint is 
being breached, an error message is displayed

2.4. Diagrams of Pages

2.4.1. Login Page

Figure 2. Login Page

2.4.2. Add Courses Page

Figure 3. Add Courses Page

2.4.3. Search Courses Page

Figure 4. Search courses Page

2.4.4. Add Lecturers’ Page

Figure 5. Add Lecturers’ Page
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2.4.5. Search Lecturers’ Page

Figure 6. Search Lecturers’ Page

2.4.6. Add classroom page

Figure 7. Add Classroom Page

2.4.7. Search Classroom Page

Figure 7. Add Classroom Page

Figure 8. Search Classroom Page

2.4.8. Timetable page

 
Figure 9. Timetable

2.4.9. Popup menus for add class

Figure 10. Popup menu for editing a 
class information

2.4.9.1. Use Case Diagram

USE CASE DIAGRAM: UNIVERSITY TIME-
TABLE SCHEDULING

                                                                                                                                                      
                                                                                                                         

 
Figure 11. Use Case Diagram
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2.4.9.2. Menu Design 

In the design of the menu, all items are 
linked to each other; one can connect to any 
other page from any page. But on the Time-
table page you can only log out. You can’t go 
back to adding courses again.

Figure 12. Menu Design

2.4.9.3. Test Strategy

I will use user feedback, valid data, in-
valid data, special cases/unusual values and 
boundary value testing to reveal the existence 
of errors.

I plan to test the user interface first.
• I will elicit feedback on the appro-

priateness of the user interface from 
potential users:

• Is colour scheme appropriate?
• Is structure of layout appropriate?
• Can the elements that make up the 

user interface be read easily?
• Does the user interface offer suf-

ficient guidance on its use for the 
given task?

I will test the effectiveness of the security 
on the user interface:

• Valid password gains access to the 
system

• Invalid password rejected and sys-
tem access denied

Functional Testing

• I will write test cases for the menu 
and toolbar user interface to test that:

• The menu and toolbar options are 
displayed correctly

• All options on the menu and toolbar 
can be selected

• Invalid selections are dimmed or re-
jected with an error message

Logical Testing

I will write test cases that will:
• Check that the correct input screen is 

produced for each option
• Check that the data can be entered 

as expected
• Check that invalid data is rejected/

check that valid data is accepted
• Check that when output from the 

system is expected that output is 
produced

• Check that an appropriate error mes-
sage is displayed when the user at-
tempts an invalid operation or tries 
to enter invalid data

I will also write test cases to test that:
• Details for each lecturer, course and 

classroom can be entered and then 
stored

• It is possible to select for viewing/
editing/updating the details of a 
course, lecturer and classroom

• It is possible to delete a lecturer, 
course or a classroom from the da-
tabase

• Department, faculties and lecturers 
are automatically generated in the 
drop down box after they are being 
added.

• Timetables can be printed and 
viewed

• Constraints for a lecturer is being 
checked

• Constraints for classrooms are ob-
served

• Constraints for courses and their 
sections are being observed.
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System Testing

When the testing is complete, a whole 
range of tests is conducted to ensure that the 
whole system is working properly.
 
Recovery Testing

Here we would reboot the computer 
while the database is open; this is to check that 
in case of a power failure the data would not 
be lost.

Acceptance Testing

In this case, the user is brought in and 
asked to check the entire program to make sure 
all the functionalities is present and working 
properly as planned. This kind of testing might 
result to further changes depending on the user.

2.4.9.4. Security

The whole program is properly secured 
and the Database could be secured by adding 
a password in the SQL program.

3.  CONCLUSION 

The teaching staffs usually spend a lot of 
time in timetable generation and timetable man-
agement. The aim of this project is to enable the 
process of timetable generation to be done fast-
er and more efficient. There are so many ways 
the program could be developed to become a 
better application to be used in the university.
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