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Abstract 
 

The objective of this paper was to retrieve the overview approaches that have been proposed and classification constraints related to pre-

vi-ous papers of timetabling problems. Optimisation and scheduling are essential problems in every type of timetabling that can be con-

sidered as a non-deterministic polynomial. The objective of this paper to investigate the course and exam timetabling problem by pre-

sented classifi-cation table of set of constraints and describes the most reliable method that has been used to solve university timetabling 

problem. The re-sult of study concerned the two most successfully method that widely used for optimising course and exam timetable. 

The contribution of this study also help to provide knowledge and idea for further surveys. 
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1. Introduction 

For the past decade, numerous research papers have been pub-

lished regarding time schedule which has always been considered 

as the nondeterministic polynomial-time hardness (NP-hard). This 

complication is vital for every educational resource and institution 

management. The course and exam timetabling is well known as 

time slot assignment for the course and exam schedule in almost 

every educational institution. Recently, each educational institu-

tion has its own feasible timetable of the course and exam orienta-

tion, which depends on how it manages the course and exam 

schedules. As a result, the researchers discovered several suitable 

approaches and effective solutions in order to deal with this kind 

of problem. Besides, many reviews of the literature on the timeta-

bling for course and examinations have been carried out in order 

to find and distinguish the diversification ideas and knowledge 

from every researcher. 

In order to present this paper, these literature research surveys 

were gathered and collected by using the Mendeley method to 

review the related selective information, articles, and knowledge 

of every previous researcher's approach. The World Wide Web 

browser was used to surf and find all the related studies about the 

timetabling problem and investigate the researchers’ approach. 

Besides, various academic search engines were also utilised as the 

source of research such as Google Scholar, Springer, Mendeley, 

Science Direct and ResearchGate, among others which provided 

all the journal articles, books, papers and reports to be used in this 

paper survey. The purpose of this paper was to observe and get the 

overall information about the course and exam timetabling ap-

proaches and methods as well as the hard and soft constraints. 

Based on the classification structure, the reader will be able to get 

a better full review of each and every type of previous researchers’ 

approach used in their papers. 

In this paper, the course and examination timetabling issues will 

be briefly discussed followed by the literature references on con-

straints and approaches. Therefore, the next segment will discuss 

the observation result overall graph and classification constraints 

before presenting a highlighted overall conclusion of the last sec-

tion. 

2. The university course timetabling problem 

(UCTP) 

In this study, course timetabling (also known as a set of the meet-

ing between students and lecturer for course studies) is considered 

as the university course timetabling problem (UCTP). It actually 

takes the event in an educational institution where the structure 

and construction are more complicated than school timetabling. 

Some surveys carried out found that the problem of this course 

timetabling was because of the allocation of limited resources. In 

addition, there were also two types of constraints that became the 

focus of the paper to clarify the constraint problem based on the 

survey of the literature. Therefore, every university has different 

problems and conflicts in managing their course timetable. In 

certain situation, facilities may also contribute to the course time-

tabling problem because there is a need to check the availability of 

rooms and also whether the rooms are able to accommodate the 

number of students so that they are comfortable during their les-

sons  

The survey of literature also found that the time management for 

courses has a problem in time division for lecturers and students to 

get the suitable time to have classes or meetings. Moreover, some 

lecturers and students have different preferences points on their 

courses that lead to another constraint to the course timetable re-

spectively. For the problem of course subjects, there will be some 

conflicts for certain students and lecturers their schedules when 

clash and overlap on the same day. Besides, a consecutive or non-

stop course subject in a day might inflict fatigue on those students. 

From the previous literature, many approaches including method 

and techniques were utilized in order to overcome this UCTP. 
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3. The university examination timetabling 

problem (UCTP) 

University exam timetabling problem (UETP) was considered in 

this problem study. An overview of the literature showed that 

examination timetabling problem consists of time, rooms, exami-

nation subjects and student capacity. The room distribution is 

essential in every examination event to determine the capacity of 

the students that can be accommodated by the facilities. Typically, 

a room has its own facilities, for example, room space, seat ca-

pacity and the use of a room. It is difficult to choose a suitable 

room if the requirement is not satisfied by the examination event. 

By using the appropriate method, deploying room search and se-

lecting it is a good way to assign student groups on which type of 

room is available for their examination. 

Exam timetabling also faces a problem with exam subject conflict, 

where more than one examination is conducted in the same slot on 

the same day. Due to this problem, students may not be able to 

take the examination that they enrolled in respectively. Moreover, 

every examination also can have its conditions and requirements 

that need to be associated with. The room and period preferences 

are prohibited in circumstances where exams were already as-

signed. In terms of time, it comprises all the set of duration, date 

and start or end time. If there is any violation of this set, it will 

lead to a problem in assigning the appropriate time for the stu-

dents’ exam. 

To construct a feasible and complete timetable, fundamental ele-

ments of constraints also need to be considered. During the exam 

timetabling construction, it is required to satisfy numerous con-

straints before assigning the examination events. For this study on 

UETP, two types of constraints were classified to distinguish be-

tween the hard and soft constraints.  

4. Hard constraints and soft constraints 

In the previous research and literature surveys, the definition of 

the two constraint cases in timetabling is similar and has the same 

signification. Therefore, there was no surprise on the constraints 

because every researcher came out with the same knowledge and 

idea about the course and examination timetabling. This is because 

every university around the world has its own timetable manage-

ment construction. The first constraint was known as hard con-

straints or the First Order, which was described as absolutely true 

and there can be no violation of any situations, circumstances and 

conditions. The second constraint known as soft constraints or 

Second Order can be defined as a desire that needs to be satisfied 

in condition to ensure that there was a solution to overcome the 

hard constraints.  

5. Approach methods 

The survey found that there were numerous approaches and 

methods utilised by the previous researchers to overcome the 

course and exam timetabling problem. By referring to the 

literature, each method and approaches were categorised in the 

presented graph to ease the reviewers for viewing existing 

researchers approach. 

 

 

 
Fig. 1: Overall Total Graph Approach and Method. 

 

6. Discussion 

A classification of hard constraints and soft constraints and overall 

graph pattern for approaches and methods on the survey have been 

categorized from existing works. For this discussion, it concerning 

that two most reliable approaches and method are arranged ac-

cording the highest result. Heuristics known to be highest one as it 

indicates about 39 of used then followed closely by genetic algo-

rithm, which is 35. It proved that both methods are effective to 

solve course and exam timetabling problem rather than others. An 

investigation also found out that the heuristic approach is to be 

believed effective in providing feasible solution, while genetic 

algorithm is better in producing optimal solution. Therefore, the 

good quality methods and approaches also need to consider both 

hard and soft constraints. Table 1 and 2 stated the classifications 

of hard and soft constraints for the course and examination timeta-

bling. 
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Table 1: Hard Constraints Classification 

Hard Constraints References 

Lecturer/Teacher/Students cannot be in two places at the same time 
[1-2, 10, 13-14, 18, 20-21, 23, 25, 27-30, 34, 36, 38, 44, 49, 51, 54-56, 58, 

61, 65-66, 68, 72, 75, 81, 84-85, 90-92, 100] 

No students can be assigned to more than one course/examinations at the 

same time 

[3-7, 9, 12-13, 15, 17-34, 36, 38-41, 45, 47, 49, 54-56, 58-61, 64-65, 72, 74, 

79-87, 89, 91-96, 99] 
Must not exceed the maximum capacity of a room and have sufficient 

resources 
[1, 4-9, 11-12, 14, 17-18, 20] 

No student can sit for three consecutive exams on the same day 
[21-22, 24, 26-32, 34-35, 37-39, 41-51, 54, 56-60, 68, 71, 80, 88-89, 92, 94-
96, 98-99] 

At least only one course/examination was assigned to a timeslot in each 
room. 

[7, 9, 14, 16-17, 19, 27, 33, 45] 

Each examination must be assigned to a single room and has at least one 

invigilator or lecturer 

[4-5, 15, 21, 34, 40-41, 47-48, 51-53, 55, 59, 61, 73-75, 81, 85-88, 90, 92, 96, 

118, 98, 120-121] 
All course/exams must be scheduled and each exam must be scheduled at 

only one time. 

[2, 16, 19, 23-24, 36, 46, 48, 50, 52, 57, 61, 63, 67, 76, 79, 81-82, 84-85, 88, 

94] 

No student/lecturer/course/examination should be assigned to two or 
more classes in one timeslot  

[1, 5-6, 14, 16, 21, 24, 86, 92] 

Two lessons cannot be taught at the same time if a student group has to 

attend both of them 
[2, 9, 57, 63, 81, 87] 

Courses that have the same teacher or class cannot overlap. [8, 10, 38, 47, 65, 70, 76-78] 

Students cannot enroll in two class event courses assigned to the same 

timeslot. 
[8, 41, 85, 90] 

Two courses and examinations with common students must be scheduled 

in different timeslots. 
[21, 27, 40, 61, 73, 100] 

 
Table 2: Soft Constraints Classification 

Soft Constraints References 

Minimize the number of students for two or more exams on consecu-
tive days 

[3-9, 11-13, 17-22, 27, 29, 39-40, 55-56, 64, 67-69, 72, 76, 85, 87, 92, 94-95, 
99] 

Minimize the number of students sitting for two exams in a room on 

the same day 

[3, 5-7, 12-13, 15, 17-22, 27, 29, 30-32, 34, 43, 51, 79, 67-69, 72, 86, 92, 94-95, 

99] 
Students should not attend three or more events in successive time 

slots 
[4, 6, 10-11, 14, 64, 96, 99] 

Spread out exams/course over time slots 
[1, 7, 11-12, 15-18, 21, 24-25, 30-35, 38, 43, 46, 54, 56, 58-59, 63, 65, 67, 73-
74, 79-80, 84-85, 88, 93, 95, 98, 100] 

A student should not have only a single course on a day [5-6, 8, 22, 34, 43, 57, 69, 86, 90, 94, 116, 97] 

Large exams should be scheduled early in the timetable 
[9] [12] [17] [18] [20] [21] [23] [25] [30] [39] [49] [55] [56] [51] [65] [67] [81] 
[82] [84] [91] 

For each lecture, the number of students attending the course should 

not be greater than the capacity 
[57, 103, 97] 

Students should not attend three or more events in successive time 

slots 
[4, 6, 10-11, 14, 53, 96, 99] 

The lectures of a course should be spread into the given minimum 
number of days 

[53, 57, 50, 63, 97] 

 

7. Conclusion 

Based on the overall survey of the study, the graph of approaches 

and methods reveal that the methods of heuristics and genetic 

algorithm are the most reliable and preferred by the previous re-

searchers work in order to optimize and solve the course and exam 

timetabling problem. As explained earlier, the investigation has 

been carried out to provide the knowledge and information for 

further use, especially for the development course and exam time-

tabling. The methods and classification of hard and soft con-

straints on timetabling problem is presented in this paper might 

contribute requirements and needs for any researcher’s. 
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