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Abstract: University examination timetabling problem is a type of scheduling problem. Schedule the course with minimum conflict means that 
none of the students should have more than one exam on the same day. In this regard, we developed an Examination Scheduling System (ESS) 
using the available resources (Halls, Invigilators, and instructors)with no conflict and thus achievingapproval of the system among students and 
faculties. ESS application was made using ASP.net, C#, crystal report and SQL Server for building the relational database of ESS application. 
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I. INTRODUCTION 

The problem associated with Examination scheduling (ES) 
is encountered every semester in almost all universities. A new 
timetable is constructed each semester since the requirement 
and constraint of ES is directly related to lecturers, students, 
examination, and classrooms for conducting exams.The 
process of making exams schedule for any faculty is an 
exhausting process. Moreover, the way this process of 
timetabling is performed using primitive measure, namely 
using human efforts and paperwork, results in wastage of effort 
and precious time. The constantly occurring of conflicts in ES 
make the student lose their trust in the academic ES process 
and hampers their preparation as well as reduces their 
enthusiasm for exams. Nonetheless, manual ways of generating 
exam schedule are practiced until today. The registrar of the 
university prepares the exam schedule manually. The 
scheduling of exam using manual method by the registrar have 
the following disadvantages: 1) The manual process of exam 
scheduling takes a long time to complete; 2)random allocation 
of courses to faculty’s without following any reasonable order 
results in conflicts and require registrar reschedule the 
examination time table till optimal schedule is made [1-6]. 

However, in some case after all this strenuous manual effort 
unexpected conflicts of exam timing happens for some unlucky 
students leading to frustration and underperformance. 
Therefore, in this regard, the development of electronic exams 
scheduling and management system is the order of the day to 
avoid conflicts and generate fair exam schedule for all students 
of any university.In the current research work, we have 
developed an intelligent examination scheduling algorithm for 
timetabling of exams in any university [7-12]. 

II. METHODOLOGY 

To develop the ESSapplication we have used Waterfall 
methods[13].As shown in Figure 1, each phase in a waterfall 
model must be completed before the initiation of the next 
phase.The first phase of method deals with defining of the 
problem statement and performing functional and structural 
requirement analysis for building the ESS application. The 
requirement analysis is followed by designing of a prototype of 

ESS for implementation. The design phase involvesthe use of 
Unified Modeling Language (UML) [14] to picturize the 
framework of the ESS application. The internal database 
structure and functionality of ESS applicationwere defined 
using a SQL server, which is an open source relational 
database management system to store and manage the 
examination scheduling data as well as an improved algorithm 
for exam scheduling, respectively. Once the functionality and 
framework of ESSareestablished, the next big thing was to 
implement the system on the web by creating user-friendly 
dynamic web application of ESS. The dynamic web interface 
of ESS was created using the Model-View-Controller(MVC) 
architecture [15]. The model of ESS was generated using SQL 
server using an open source RDMS. ESS application query and 
the information retrieval web interfaces were developed using 
asp.net. While the controller mode of MVC architecture was 
used to receive inputs from the user and interact with the model 
and view using C# an object-oriented programming language.  
The internal structure of the model, as well as functionality of 
the application, were tested using white-box and black-box, 
respectively. Finally, the application was made operational in 
FCITR for scheduling the exam for each semester. 

 

Fig. 1. Pictorial representation of the linear sequential life cycle of Waterfall 
model  
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III. RESULTS AND DISCUSSION 

A. System requirement analysis and design 

1) Use case diagram for ESS 
The functional requirement of ESSwas based on scheduling 

the examination timetable without conflict. In this regard, the 
use case diagramwas used to model the interaction of the actor 
with ESS system as depicted in Figure 2. 

 

Fig. 2. A diagrammatic representation of ESS application Use Case  

The use case diagram of ESShas one actor i.e., 
administrator and 10 use cases. To create examination 
scheduling the administrator have to login to thesystem with a 
valid and specific username and password.To generate the 
exam schedule the administrator needs to follow the following 
steps:1)Firstly,the administrator will add the examination 
information like student information, course information, hall 
information, and invigilator information;2) Secondly, the 
administrator will generate the conflicts matrix for each course; 
3) Thirdly, the administrator will assign exam starting date, 
exam end date; 4) finally, in the fourth step the administrator 
will generate the examination schedule for each exam using 
crystal report. 

2) Exam Scheduling Algorithm 
The ESS application is built in order to produce an error-

free solution for timetabling of theexam and the algorithm 
implemented to build the same is represented [12] in Fig 3.  

The algorithm for ESSapplication can be explained as 
follow: 

Step1: ESS first create conflict matrix i.e., acommon 
student between the courses. 

 Let’s us consider we have course(i)      where i=(1 to n) 

 Compare course(i) with course(i+1) to see how many 
students are common in both courses 

Likewise 

               Compare course(i+1)with course(i+2) to see how 
many students are common in both courses 

And so on compare all the courses of the semester with 
each other. 

Step 2: We pass the values of parameters 

  D=total number of days for any exam 

  FD=starting date of exam 

Step 3: Schedule the courses, which have aconflict 
(common student) at first time period, one exam per day. 

Step 4: Calculate  

Mc=number of conflict courses 

  P= number of periods 

Step 5: Set counters 

       Consider,              Di=0     Number of days 

   Pi=0     Number of Periods 

 Ci=0    Number of Courses 

Step 6: System will check courses one by one with 
different constraint 

Ci= Ci+1 

Step 7: Number of courses is less than equal to number of 
conflict courses 

Ci<= Mc 

If Yes 

Again check this course is scheduled or not 

 If Yes 

 Repeat Step 6 (check another course) 

If no 

 The system will go for next time periods and check  

Pi= Pi+1 

Currently selected period is less than the equal to total 
number of time periods 

Pi<= P 

If yes 

Increment the day and check increment day is less than 
equal to total number of day 

Di<= D 

 If yes  

Schedule the course on that day and go to step 6. 

 If no 

 Set day is equal to zero 

  Di=0 and increment the next period Pi= Pi+1 

          If no 

Then scheduled the course. 
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Fig. 3. Algorithmflowchart diagram of ESS

3) Entity Relation diagram for ESS 
 

 
 

Fig. 4 E-R diagram of ESS 
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In E-R diagram have 5 entity namely 1) Courses 2) 
Student 3) Instructor 4) Hall and 5) Exam Schedule. Each 
entity has attributes and relationship as shown in theFig. 4. 
As represented in Fig 4 that one instructor can teach many 
courses and each course have many students. On the other 
hand, each course hasan exam schedule and many examsare 
invigilated by many instructorsand many examsarescheduled 
in manyhalls. 

B. System Implementation 

1) User Interface 
a) Admin Login Page 

Admin can login with secure username and password 
after that admin can access the application. Here we provide 
single admin who is in charge of designing the examination 
schedule 

 

Fig. 5 Admin Page of ESS 
b) Add Courses/ Hall/ Invigilators/Student Page 

After login, admin can view the different option in theleft 
menu. Through this menu, admin can add course details, hall 
details, invigilators details and student details by simply 
uploading excel file. On the other hand, admin can upload 
the class roster. 

 
 

Fig. 6 Courses Page of ESS 
c) Manage Courses/ Hall/ Invigilators/Student Page 

Admin can manage anytime the data of any courses/ hall/ 
invigilators/student details by using the click edit and delete 
button to modify any wrong entry. 

 

 
Fig. 7 Manage Page of ESS 

 
d) Edit and Delete Course Page 

This is aninterface to update and delete details of exam 
scheduling system if it has any wrong entry. 

 
 

Fig. 8 E-R diagram of ESS 
e) Generate Matrix Page 

Admin can generate the conflict matrix by selecting one 
by one course.Moreover, through this approach admin will 
know about courses, which have acommon student. 

 

Fig. 9Generate Matrix page of ESS 
f) Exam Schedule Setting Page 

This is an exam scheduling setting page where admin can 
set the following parameters, 1) year, 2) exam type,3) exam 
start date and 4) a total number of days for theexam. 
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Fig. 10Exam Schedule Setting Page of ESS 
g) View the Exam Schedule Page 

Finally, we will get our exam schedule in crystal 
report.Afterwards, the admin can download the report in 
different format like pdf or word format. 

 
Fig. 11Exam Schedule Page of ESS 

IV. CONCLUSION 

ESSapplication is good for an academic institution like 
for example FCITR since before the exam timetabling was a 
tedious time-consumingtask and with lots of conflict 
between the exams. Due to this, the student uses to suffer a 
lot since due to conflict some student gets two or three exam 
on thesame day. This was totally unfair to some student. 
Therefore by applying our present application i.e., ESS for 
FCITR have made exam timetabling pretty easy since it is 
easy in this system to identify aconflict between courses i.e., 
acommon student between the courses. These conflict 
courses we can schedule easily through our application.  
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