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ABSTRACT

The manual system of time table preparation in higher institutions with large number of courses
is very time consuming and usually ends up with various classes clashing either at same lecture
venue or with same lecturer having more than one class at a time. These are human errors which
are very difficult to prevent in the process of timetabling. Reliance on previous year or
semester’s timetable structure often reduces the stress and difficulty in timetable generation
but the modification process is still a tedious job and it as well reduce the flexibility of the
timetable. In order to overcome all these challenges and the shortcoming of the manual system,
We propose to design an automated timetabling system. The system will take various inputs
like details of students, courses and lecture rooms and lecturers available, depending upon these
inputs it will generate a possible time table, making optimal utilization of al] resources in a way
that will best suit any of constraints or faculty rules. We implement the proposed design and

also made useful recommendations on the deployment procedure.



CHAPTER ONE
1.1 INTRODUCTION

Information and Communication Technology has found its application in different areas,
These include: education, health, communication, government, etc. This is due to its ability to
process large volume of information within a limited time, high speed of execution compared to

human brain, ability to work without biasness, etc.

There are also some class of problem that are referred to as Constraint Satisfaction
Problem in which the computer tries to solve some problem without violating some set of
constraint. This class of problem usually aims to proffer optimal solution where applicable to the
problem being solved.

Timetable construction is the allocation, subject to constraints, of given resources to
objects being placed in Space-time in such a Way as to satisfy or nearly satisfy a desirable set of
possible objectives (Wren, 1996). Academic timetabling is a multi-dimensional and highly
constrained problem. Generating academic timetables manually often involves numerous rounds
of changes before they can be satisfactory. Usually such a process takes several days, and often
the quality of the timetables is compromised due to pressure to release the timetables on time.
Hence, automatic generation of timetables seems to be a better approach to manual approach.
But this approach is not without problems. In fact, most timetabling problems are NP-complete

and most researchers are interested in investigating efficient algorithms for solving the problem,



ones are Linear Programming (LP) and Integer Programming (IP). In current decade, the
contribution of artificial intelligence has provided the timetabling community with promising
modern heuristics such as:  Genetic Algorithms, Simulated Annealing, and Taby Search
(Schaerf, 1999)

1.2 PURPOSE OF STUDY

timetable that favours a] the constraint optimally,

.3 STATEMENT OF THE PROBLEM

process centers on the ability of the designer or the timetable committee to satisfy all available

constraint. The design process often witness lots of designs and cancellation before reaching a



1.4 AIM AND OBJECTIVES

This project work aims at designing and implementing a computer-based timetable generator
which can be implemented at various works of life to generate a series of time-based event that
are also subjected to other factors, However, at the end of this project work, the following

objectives would have been accomplished

venues, etc.

b. To evaluate the feasibility of satisfying all the constraints before attempting the
solution

. To generate a well structured timetable within a reasonable period of time.

1.5 RESEARCH METHODOLOGY

Other sources of information include:

i.  Internet
ii.  E-Books
iii.  Text Books and
iv.  Review of some existing Timetable generator,
Visual Basic 6.0 wil] be used for designing the front end of the application while Microsoft

Access Database wil] be used for the back end. The application main output (time table) will be



reports.
1.6 SCOPE AND LIMITATION

The architecture is also developed to be open enough such that it can be adapted to generate
other types of timetable other than lecture timetable for academic institution. Such application

include fixtures for football matches, Special week long Events, etc.

occur is lecture time. That is, lecture time could range from 1 hour period to 2 hours period as

against some reviewed designs that are ri gid.

[.7  DEFINITION OF TERMS

GAs: Genetic A] gorithms

TS: Tabu Search

Scheduling: It can be defined as the process of deciding how to commit resources between

varieties of possible tasks.

of one or more human experts, most commonly in a specific problem domain, and is a traditional
application and/or subfield of artificial intelligence.

4



CSP: Constraint Satisfaction Programming
.8 CONTRIBUTIONS TO KNOWLEDGE

The main contribution of this project work to knowledge is the application of rule based
approach to scheduling problem. In addition to this, we are able to establish that the process of
timetabling among other processes can be completely computerized thereby removing the stress

that the timetable committee need to pass through and also ensure timeliness of report.

1.9 ORGANIZATION OF PROJECT WORK

This project work is organized into chapters. The project comprises of five chapters, references

and appendix. The first chapter contains the introductory notes as well as the statement of

researches has been carried out in the field of timetabling. The third chapter is dedicated to the
design of the proposed system. It entails the details of the input des; gn, interface design, database
design, logic design and output design. The fourth chapter entails the implementation details for
the designed architecture. The last chapter summarizes the entire work done and also presented

useful recommendations.



CHAPTER TWO
LITERATURE REVIEW
21 IN TRODUCTION

(Bajeh and Abolarinwa, 201 1).

Wren ( 1996)described timetabling as: “the allocation, subject to constraints, of given resources
to objects being placed in space time, in such a Way as to satisfy as nearly as possible a set of
desirable objectives”.

The timetabling problem has always been solved by leveraging human resource in educational
institutions, Duringthe process, numerous aspects have to be taken into consideration,

Timetable design for an average institution often require days or even week of work for an
experienced person and the result is often not satisfactory; it usually does not meet al the
requirements and also susceptible to biasness . Also, when the preconditions (set of constraints)
change, the whole work becomes unusable, and has to be restarted from scratch. The problem, as

almost all optimization problems, is computationally NP-hard. Therefore, only the important



From the survey carried out on scheduling algorithms, we classify the existing algorithms into
the following categories (Kuldeep, 2001)
i. Integer Programming or Linear Programming
ii.  Genetic and Evolutionary Algorithms
iii.  Simulated Annealing
iv.  Tabu Search
V. Constraint Satisfaction Programming

2.2.1 LINEAR PROGRAMMING/INTEGER PROGRAMMING

desired goal such as maximizing profits or minimizing costs (Feiring, 1986).
Integer Programming (IP) deals with the solution of mathematical programmingproblems in

which some or all of the variables can assume non-negative integer value sonly,



steps. The first step identifies the unknown or independent decision variables,

Step two requires the identification of the constraints and the formulation of these constraints as
linear equations. Final] Y, in step three, the objective function is identified and written as a linear
function of the decision variables.

The formulation of LP/IP in the context of the general timetabling problem is represented as
follows (Schaerf, 1999):

There are ¢ subjects, represented as S1...Sqand each subject, S;, consists of n; lectures.
Furthermore, let there be r curricula K; ... K: in which each curricula is defined to a group of
subjects that have common students. This means that subjects in K; must all be scheduled at
different times. If the number of lecture time periods is p, and My is the maximum number of
lectures that can be scheduled at lecture time period k (i.e. The number of rooms available at
time period %), then the formulation of this Lp/p timetable problem is as follow:

Findy, (i=1 Gk =1..p)

Such that
P
D=k (i=1.g &
k=1
q
ZJ’H; SMy (k=1..p) (2)
i=1
q
IAEL Ukl
iek;
Yik€{0,1} (i=1. g.k=1 p) (4)



where we interpret yi = 1 if 2 lecturer of a course Si is scheduled at lecture time period k, and Yik

= 0 otherwise,

Constraint set (2) enforces that at each time there are not more lectures than rooms, Constraint
set (3) prevents conflicting lectures to be scheduled at the same period. Constraint set (4)

contains the binary requirements that transform the problem from the LP domain into the LP/IP

GAs optimize the trade-off between exploring new points in the search Space and exploiting
the information discovered thus far. This was proved using the K-armed bandit (an extension

of the one-armed bandit) problem (Buckles and Petry, 1992),



vi.

Vil.

effect is equivalent to an extensive search of hyper planes of the given space, without directly
testing all hyper plane values (Goldberg, 1989). Each schema denotes a hyper plane.

GAs are randomized algorithms, in that they use operators whose results are governed by
probability. The results for such operations are based on the value of a random number
(Buckles and Petry, 1992). This means GAs use probabilistic transition rules, not
deterministic rules.

GAs operate on severa] solutions simultaneously, gathering information from current search

GAs search from a Population of points, not a single point (Goldberg, 1989),

GAs use payoff (objective function) information, not derivatives or other auxiliary

knowledge (Buckles and Petry, 1992).

and Petry, 1992):

generate an initial population, G(at time=()
evaluate the fitness function f1G(0)]

r=i

repeat

=i+1

10



Generate G(r) using G(z -1)
Evaluate f{G(r)]
until either an acceptable solution is found or population convergence is achieved.
The representation of the timetable problem as a GA is very problem specific. Unlike
LP/IP (where an almost “exact” mathematical formulation can be ascribed) the encoding scheme,

which represents the template for the solution, must be determined.

graphically as (Sharma and Chandra, 1999):
Itis claimed that GAs have a greater capacity than any other search method in finding the largest

number of possible solutions and depict the best possible results (Maxfield, 1997). GAs

and Patnaik, 1994). Some applications where GAs have been used successfully are analogue
circuits, fuzzy logic, and neural networks (Maxfield, 1997). These cover 3 wide range of
practical applications such as job shop scheduling, training neural nets, image feature extraction,

and image feature recognition (Buckles and Petry, 1992).

11



2.2.3 SIMULATED ANNEALING

ii. IfA<0 the new solution is accepted and becomes the current one

iii.  If A> 0 the new solution is accepted with probability e~ 8 Tywhere T iS a parameter called
temperature

iv.  The temperature T° is initially set to an appropriate high value 7, A fier a fixed number of

iterations, the temperature is decreased by the cooling rate a, such that Tn=a x Tn-],

where 0 < g <7.

12



V. The procedure terminates when the temperature value is close and no other solution
increases the value of the objective function, i. e, the system is frozen. The solution
obtained when the system is frozen is obviously a local minimum.

Vi.  The control knobs of the procedure are the cooling rate g, the number of iterations at each

temperature, and the starting temperature 7,

The cost is used to reflect the quality of the timetable and the temperature s used tocontrol the
probability of an increase in cost. At each iteration a period is chosen atrandom, called the
“from "period, and an element randomly selected from that period.

Another period is chosen at random, called the “/o period. The change in cost is thencalculated

Compute an Initjal temperature
While (cost <> 0) and timetable not frozen repeat
i.  Repeat some constant number of times
ii.  Choose a tuple Tn (class, room, period)
iii.  Choose a new field value for Period called Period’
iv.  Evaluate the cost of removing this tuple from Period

V. Evaluate the cost of inserting this tuple into Period’

13



vi.  Compute change in cost

vit. I (change in cost 0) or (change in cost s acceptable at this temperature)
viii.  then accept change and update cost

iX.  compute new temperature

SA, which was first introduced by Kirkpatrik, Gelatt and Vecchi (1983) in the paper

salesman and the quadratic assignment problem (QAP)(Paulli, 1993). The advantage of SA for
scheduling problems IS its use as an optimization procedure for solving the school and
universities timetabling problems,

224 TABU SEARCH

problems (Glover and Laguna, 1997),
Meta-heuristic procedures have improved enormously due to advances in recent years, especially
due to the developments of new implementations of TS that are more effective in solving
difficult problems, than previously considered possible (Glover, 1997).

The initial design and development in TS started in the late 1960’5 and early 1970°s,

Glover produced the present form of TS in his paper “Future Paths for Integer

14



fields (Glover, 1993). TS helps to solve problems in a wide area of fields such as resource
planning, telecommunications, VLSI design, financial analysis, scheduling, space planning,
energy  distribution, molecular engineering, logistics, pattern Classification, flexible

manufacturing, waste Mmanagement, minera] exploration, biomedical analysis, environmenta]

of the solution Space, known as ‘diversiﬁcation’, but as candidate locations are identified the

15



Initialization
$ := initial solution in X
nbiter := 0 {current iteration }
bestiter := () {iteration when the best solution has been found}
bestsol == s {best solution}
T:=0
initialize the aspiration function A
while (f(s)>f*) and (nbiter—bestiteﬂnbmax) do
nbiter := phiter +1
generate a set V* of solutions s in n(s) which are either not tabu or such thatA(f{s))>= f(s)
choose a solution s* minimising f over V*
update the aspiration function A and the tabu list T
if f(s*)<f(bestso[) then
bestsol ;= s*

bestiter = nbiter



last move or solution, while finding (s*). T is scanned to avoid so called taby moves that could
bring the search back to a previous iteration, The procedure stops after a maximum number of
iterations or unti the best solution is found.

In an optimization problem the search space () is minimized by the objective function

(). A function N which depends on the structure of a specific problem is assigned to each
feasible solution (s) which belongs to § in its neighborhood /N (s) S] each solution s N (S) is
called a neighbor of §.

TS is based on selected concepts that unite the fields of artificial intelligence and optimization. In
addition to Simulated Annealing (SA) and Genetic Algorithms (GA),

TS was evaluated in the widely referenced report by the Committee on the next Decade of
Operations Research (Condor, 1988) to be “extremely promising” for the future treatment of
practical applications (Glover and Laguna, 1997).

2.2.5 CONSTRAINT SATISFACTION PROGRAMMING

areas of artificial intelligence, operational research, and logic programming (Eugene and
Mackworth, 1994). More recently a theoretical framework called Constraint Satisfaction
Programming (CSP) has evolved and been defined (Tsang et. al., 1999). The process of
Constraint Satisfaction involves finding values for problem varjables subject to constraints on

acceptable combinations of values. The satisfaction of all constraints can sometimes lead to



subset of the problem is solved which is called partial constraint satisfaction (Freuder and

Wallace, 1 994).

maintenance, scheduling, temporal reasoning, graph problems, floor plan, the planning of genetic
experiments, the satisfiability problem, circuit design, machine design and manufacturing, and
diagnostic reasoning (Kumar, 1992),

A constraint—scheduling problem can be partially solved using search algorithms that search for

best and feasible solutions with forward checking and constraint propagation,

reduces the search space by pruning all impossible valyes through constraint propagation.

Constraint based reasoning is a reasoning process that uses an arc consistency technique to

18



A solution to a timetabling problem using CSP js described as follows: (Deris et al. , 1 997).

The problem depicts each course as offering severa] subjects per semester and each subject
having a specified number of lessons per week. Each lesson can thus be defined as the contact
hours between lecturers and students at a specific time and place (room),

Each lesson lasts for a specific period of time. Thus the timetabling problem can be defined as an
assignment of time 5 1<j<m and rooms o 1<k< p to lessons (i), 1<i<p taught by a lecturer

L(S(1)) such that al| constraints C(S(i)) are satisfied. L(S(i)) and

A finite set of variables, Kooy X

For each variable x; a set of domains D;....D, containing possible valyes of )X

A finite set of constraints, C;.... Cy representing relations between variables.

A solution to the CSp involves assigning values from domains of a] variables such that a]]

constraints are satisfied.

room of a lesson as variables of the CSP, available timeslots and rooms as values of the CSP,
Whereas constraints are the various relationships between lessons.

Therefore the CSp model for timetabling problems can be formulated by deciding the variables,

values and constraints.

19



CSP is a decision making tool that satisfies all constraints and jts major advantages are a5

follows:

and requirements can be easily satisfied.
Aside the aforementioned methods for solving scheduling problems, (Muhammad etal., 2006)

identified another approach to timetable generation which is the Immune-Based approach that

(Hart and Ross, 1999),

2.3 CONSTRAINTS

i.  Hard Constraints
il. SoftConstraints

2.3.1 HARD CONSTRAINTS

ii.  Notwo different classes can be allocated to the same venue

20



iii.  Lecture must be fixed at lecturer’s availability period (if specified)
iv.  General Course must be fixed in-line with the Un iversity timetable
V. Allocated Lectyre room is big enough to accommodate aj| attending students

Vi.  There should be required number of periods for each course

232 SOFT CONSTRAINTS

i.  Every staff should get at least one first hour
ii. A particular class may need to be scheduled in a particular time period.
iii.  Lab Classes Mmay not be in consecutive hours.
iv.  Lecturers may prefer to have all theijr lectures in a number of days and to have 4 number of
lecture-free days.

V. Senior Staff Mmay not be scheduled for class between 7 and 9pm

2.4 SHORTCOMINGS OF THE EXISTING SYSTEM

21



In addition to this, timeliness of report is one of the problems often encountered by the timetable
committee. They often deliver behind schedule.
Finally, the generated timetable is often not optimal. In order words, better allocation of time slot
to courses can still be achieved without violating the constraints,
25  ADVANTAGES OF THE PROPOSED SYSTEM OVER EXISTING SYSTEM
The proposed system promises the following features:
i.  Timeliness of report

ii.  Ability to generate multiple timetables

iii.  Ability to enforce hard constraint

iv.  Ability to check the feasibility of the solution before the scheduling process

V. Optimality

22



CHAPTER THREE
SYSTEM DESIGN

3.1 INTRODUCTION

timetables in a university environment. The design entails the elicitation of the system

requirements which was carried out by examining in details, sample of previous timetable

were illustrated using tables. The logic design of the System was also carried out and is
illustrated at the latter part of this chapter using flowcharts, Entity-Relationship Diagrams, Data

Flow Diagrams and pseudo codes.

23



32 SYSTEM ARCHITECTURE

and the output stage.
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From the figure above, the input, processing and output stages are clearly depicted. The input

into the system comprises of data for each course, rooms, lecturers, departments, etc. The

The timetable generator module allocate courses using the model in figure 3.2 below

Figure 3.2: Course Structure for Timetable Generation Module

25



3.3 INPUT DESIGN

be generated. Since the output is directly dependent on the input, it is very important that input
into the system are correct and also presented in the right format. In view of this, different
mechanisms such as casy to use, user-friendly interfaces have been put into consideration in the

design process to aid easy and correct input of both data and constraints into the system.
3.4 INTERFACE DESIGN

Usability is one of the key issues in designing a system. No matter how sophisticated a system
might be, if it is not usable by the intended users, then the system becomes useless. Hence, much
effort is invested in the aspect of human-computer interface design when developing a new

system. In this project work, various interfaces have been designed to allow easy interaction and

The screen shot for some theses interface will be explored under the implementation section in

the next chapter.

3.5  DATABASE DESIGN



i Staff Database File

ii College Database File

iii Department Database File

iv Class Database File

vi.  Course Database File

vii.  TimeSlot Database File

The structure and brief description of each of the database file are as follows.

Staff Database File: The Staff database file tracks record of all staff for each department. The

structure of the staff database file is as shown in table 3.1 below

Table 3.1: Staff Database File

Field Name Field Size ' Data Type Description

Staf Name

Department String

Department the staff belorngs to

College Database File: The college database file contains information about each college in the

University environment. The structure is as shown in table 3.2 below

27



Table 3.2: Structure of College Database File

Field Name Field Size Data Type Description

5

Provost String

Name of Provost

Department Database File: The department database file contains record of all the departments

within the Institution. The structure is as shown in table 3.3 below

Table 3.3: Structure of Department Database File

Field Name Field Size Data Type | Description

el e
String Information on how to locate the departmental

office within the College Environment

the database represents a particular level in a specified department at 3 particular point in time.

The structure is as shown in table 3.4 below

28



Table 3.4: Structure of Class Database File

Field Name Field Size Data Type | Description

course code, and course description. The structure js as depicted in table 3.5 below.

Table 3.5: Course Database File

Field Name Field Size Data Type | Deseription

Course Tiﬂe V

Course Unit

TimeSlot Database File: The Time Slot Database File keeps record of lecture period and break

for each day. The structure is as shown in table 3.6 below

29



Table 3.6: Time S|ot Database File Structure

Field Name Field Size Data Type Description

i. Staff Constraints Database Fijje
ii. Room Constraint Database F ile
iii. Course Constraint Database F ile

iv. Time table Database Fjle

30



Table 3.7: Staff Constraint Database File Structure

Field Name Field Size Datsq Type ‘Description

e

! Statljs Number Can be zero or one

Room Constraint Database File: This database file has a similar structure with the staff
constraint database file, [t keeps track of the availability of each lecture theatre at every lecture

period for each day.

can take value between | and 24 to specify the hour of the day.Its structure is as shown in table

3.8 below

31



Table 3.8: Structure of Course constraint Database File

Field Name Field Size

Data Type | Description

G

Hocaied

Stores second period for courses that requires more

than two hours lecture/ practical

Timetable Database File: The timetable database file store the final result of the schedule. The

structure is as shown in table 3.9 below.
Table 3.9: Timetable Database Structure

Field Name Field Size Data Type | Description

it

StafflD

32



36 LOGIC DESIGN
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Figure 3.3: Use Case Diagram
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For Each Leve]
For Each Perjod
Get Course Code, Room Allocation
Next Period
Next Leve]

Next Department
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CHAPTER FOUR
SYSTEM IMPLEMEN TATION
41 IN TRODUCTION

System implementation is the conversion of steps of system design to actual instructions and
codes indicated to perform the tasks indicated in the system specification.System implementation
concerns the period from the acceptance of the system design to its satisfactory operation
supported by different categories of users that can operate the system with ease. [t has to do with
setting developed System functioning mode and mounting the procedure of converting or

changing from the existing system of operation into newly developed system.

This phase refers to the creation of the new system from the designs established in the preceding

chapter. It involves the following steps;

i Programs development
ii. System testing
In this chapter, the requirement for the efficient implementation of the proposed system wil] be

spell out. The programs will be listed and the user documentation wil] be listed out..
42  HARDWARE AND SOFTWARE REQUIREMENT

42.1 HARDWARE REQUIREMENT

recommended for the Workstation:

36



i A VGA/EGA Colour Monitor

i. A LaserJet or DeskJet printer

iii. An Uninterruptible Power Supply (UPS) unit

iv. A stabilizer of about 1KvA

V. External storage device (Flash, Diskette, CD-R etc.)

vVi. A Centra| Processing Unit with the following configuration

i. Alnte| Pentiume

ii. 40GB Hard disk Size

iii. 4GHz RAM (Random Access Memory) size

vii. A standby Generating Set,

4.2.2 SOFTWARE REQUIREMEN 4 4

based. Other required software such ag Mic

be bundled alongside with the application.

4.3 SYSTEM TESTING



are selected so ag g, test varioys functions ang sub-routines of the programs, The resylts of the
testing are a5 shown in the f

gures below, The Program [isting i included in the appendix.

4.4 CHOICE OF PROGRAMMING LANGUAGE

the application implemcntation.

The foﬂowing are the justification ror the

selection of VB6.0 among others for the
implementation:

dominating Operating system.

ii It support object oriented Programming,

iii

iv It requires less line of code for the Implementation when compareg with to other
Programming languages.
% Microsoft Access which is use for the databage Implementation fully integrate with
Visual Basic 6.0,
vi
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Vil.  Jtis €asy to learn

4.5 INSTALLATION DESCRIPTION

ii.

D (...waijt for some Seconds)
v Follow the on-screen Instructions whijch has been added to the application order to ajd
the easy installation of the application,
vi After the Installation, cljc on start meny, select al] Programs and thep select Timetabje
Generator
4.6 PROGRAM ANALYSIS
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I

i
Platform: Windows 7 |

Automateq Timetap|e Generator |

Developed By: Akintunde Saheed
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Figure 4.3. Administratoy Pane]
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@ Exit Application?

Application Tite: AUTOMATED TIMETABLE GENERATOR

Version: 1.1 00.01.05 0013

App D escription: This application, ¢
suitable timetabls that can be used

an generate 5
violsting the set of pre-defined Cohs

fer lectures withoyt
traints

Warning: N Part of this program ©an be used fgr T
J Commercis| p, S ey i

HIPose. For academie PUIpose, it myst pe
vith the express PEMmission of the developer

SETUPp



~menu item, A

If cooltems.Teye

Sablsname = ng,,

artment registratjon window js ag shown in
4.7 below.
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Frivate sup
Unlead me
Zrd Sup

TxvSzaterp -

Elﬁsiﬂfﬂ'ﬂ
Ing sup

Brlvate aup
3id = tyesy,

Al
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_' ALL COURSEs & NEW  EDIT
BIO101 ADD NEW COURSE e

CHM101
CoM101 Course Code [MAT104

|MAT103 T et
: Course Tie ELEMENTARY PROBABILITY

Unit 3

Desr:ripﬁo.n




Sdence Block, Second F

o 1 Location Description
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&3 DAILY PERIOD MANAGER

. {""LECMB Periads - ”*‘—*-“--['“Lectufe Dage— e ; ~Lecture FregPenag- o0 = T e s

Period
F i Sam pu Ml:lndaj'

¥ 8. 94m / Monday |
Vo e W Tuesday Tuesday { v,
V10, 11 g Wednessday j vi [l
|
WMoty a0 0 WV Wedhessdsy Thursday ’ -] o
i
M I
p 12. lpm r; Thursday Fﬂda}' ‘Im /

Mi1.2pm | -] j '.
M2.3pm W Friday ' , vl H
M3.4pm |
£ I Saturday |
" 4.-5pm b
I 5-6pm ™ Sundasy
I"6-7pm -MMWW CE s e s o

M 7-8pm
bE | Next>> f S

TIMETABLE

The Lecture period settings en the first phase of the system Setup. The second phase is the
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& METABLE SETUP

[cscino
— e e

| Department Computer Science C5C1o0

CSC303 BIOT0T

CSC305 CHM107
CSC307 COM1071
CSC309 MAT101
CSC311 MAT103
CSC313 E PHY101
CSC400 { PHY107
CSC411 4 : : COM101
CSC413 GST107
CSC415 = GST105

48



Course Coge GSTi05

! Time Siot 3 J *I
Time Slot 2 )2—Monday[8 - 9am) v!

Time Slot 4 j vl
| Venue [Room 1 Bloock A3 v GlEnghsh] 7

Specification allows the administrator to specify the

availability, tentative or non-availability of 5
particular resource. Other specifi

C constraint can also be set on or off,

The timetable generation is the [agt Step in the second phase,

A status message is being display at the completion of the allocation process,
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47 OUTPUT OF THE SYSTEM

and Room Allocation.
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CHAPTER FIVE

Provost, Head of Department, Staff, Student, etc.

53 RECOMMENDATI ONS
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tested with [jve data, | wil] recommend that the system should be adopted in the department for

timetable generation.

Also, T will like to fecommend that further research should pe €ncouraged on this area in order to

extend the application to accommodate eXamination timetab|e generation,

Finally, I wilj like to recommend that entry level student should be encourage to identify
problems within their environment and start working on such project right from their first year in
school; as this wijj Promote the design ang development of quality systems and also remove the
time constraint faced by many final year Students at the implementation stage of their project

work,
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APPENDIX

Dim con As New ADODB.Connection

Private Sub cmdClose C] ick()

Unload Me

End Sub

Private Sub cdeefresh_Click()

txtColIegeName.Text ="

txtDescription. Text = "

txtProvost, Text = "

End Sub

Private Sub ¢mdSave_Click()

On Error GoTo SaveError

¢n = txtCollegeName, Text

dsc = txtDescription. Text

pn = txtProvost, Text

If (cn ="") Then

MsgBox "College Name must be specified", vbInformation,

58
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B R N I S P R==

txtCollegeName.SetFocus

Exit Sub
End If
qry = "INSERT INTO College VALUES(" & cn & """ & dsc & "', & pn & ")"
con.Open getConnection
con.Execute qry
MsgBox "Record Saved", vbInformation, "Database"
Call emdRefresh Click
Exit Sub
SaveError:
MsgBox Err.Description & crlf & "Unable to save record", vbCritical, "Error 1101"

End Sub
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