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Abstract--Scheduling & planning are considered as
the most vital events in our life. Course scheduling is

scheduling is a difficult and time consuming job. Here
the idea is to use a meta hewristic (genetic algorithm),
which 15 a good solution for the NP hard problems
like scheduling, The main objective is to create a
novel course scheduling system by using the meta
hewristic algorithm. 1t is cumbersome Lo solve by the
classical algorithms. Optimization techniques  are
used to solve them and produce optimal or near
optimal feasible solutions instead of exact solutions,
Genetic algovithms are considered as an efficient
approach for solving the type of problem. The paper
deals with timetabling of various courses particularly
course scheduling and examine the various ways in
which meta hewristic techniques might be applied (o
these sorts of problem. The research starts by
defining the problem of scheduling the courses in
Christ University, Department of Computer Science
and  defining the various complicated constraints
available. Then the problem model is explained with
the set of resources like professors, rooms, labs,
student ete. The solution is gemerated by using a
metaheuristic alzorithm,
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L LITERATURE REVIEW

Tn 1975, Holland developed the idea of
genetic algorithm idea in his book “Adaptation in
natural  and  artificial systems”[2]. The book
deseribes how to apply the principles of natural
evolurion to optimization problems and built the
first Genetic Algorithms, Holland's theory has been
further developed and now Genetic Algorithms
(GAs) stand up as a powerful ool for solvimg
search and optimization problems, A genetic
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algorithm is a problem solving method that uses
genetics as its model of problem solving. It's a
oplimization and scarch problems [4] Basically, an
optimization problem looks really simple. One
knows the form  of all possible  solutions
correspending to a specific question. The problem
consists in finding our the solution that fits the best,
p.c. the one with the most payoils, from all the
possible solutions. If it's possible to quickly
enumerate all the solutions, the problem does not
waise much difficuliy,

In 2012, Kumar et al [7] explains the use
of genetic algorithms in automating the timetabling
problem of a university, They have included a
fitness function, which is a basic building block for
deciding the rank of the chromosome againer all
other  chromosome,  Optimal  chromosome  are
allowed to breed and mix their datasets by some
specific technigques out of many alternative ways,
producing a new generation that will be better one.
Karami |3]
timetabling problem (UCTP) is a multidimensional
problem in which teachers, students, and courscs

states that the universily course

are assigned o tmeslots and located in suitable
rooms. He has taken the Socha’s dataset for his
experimentation and developed a HGA{Hybrid
Genetic Algorithm) for the scheduling problem.

Muller (2012 PATAT) relies on UmiTime,
which is a university based time tabling system,
containing an cnrolment based course timetabling
solver , which already deuals with course sections
and configuration of courses.[9] They proposed a
cwrriculum model that is able to tackle an advanced
set of real life characteristics of time tabling
problem, Vimayak [10] in his paper exploits the
rank based selection scheme w ensure that the tme
table schedule generated is the feasible global
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optima as opposcd to the stagnant solution setup The first step consists  in selecting
associated with roulette selection scheme. An individuals for reproduction.
application specific encnding structure, rank hased This selection is done randomly with a

selection 1o time table schedules and single point
crossover to explore new and fitter solutions is
used.

probability depending on the relative itness of the
Individuals so that best ones are often chosen for
reproduction than poor ones. The constraints arc

Dhande ct. al. (2012} illusrates the considered for selection of the
diversity of approaches that Genetic algorithm chromosome(subject)
provide fairly comprehensible way to address a
wide range of difficult engineering and REPRODUCTION:
optimization problem producing good if not In the second step, offspring are bred by

optimal results, il seems that the technology is
finding its way into real world use much more
casily than the expert systems did.[11]

In the paper [12]. Sanjay presents a novel
approach of solving University timetahling which
is a NP hard problem using Genetic algorithm. The
paper has well defined constraints (hard) towards
scheduling and it is incorporated.

Chaudhuri (20107 proposes a  Fuzzy
Genetic Heuristic algorithm which  mcorporates
Crenetic algorithm using indirect representations
based on event priorities, Micro Genetic Algorithm
and heuristic local search operators to tackle real
world time table problem. Fuzzy set model measure
of violation of soft constraint in fitness function fo
take care of inherent uncertainty and vagueness
involved in real life data. [13]

Methodology

A Simple Genetic Algorithm

the sclecled individuals.

For generating new chromosomes, the algorithm
can use both recombination and mutation. For
allotment of the time slots, the subjects are
checked.

EVALUATION:

Then the fitness of the new chromosomes
15 eviluated. The allotment of the stall, hour and
resource is done,

REPLACEMENT:

During the last step, individuals from the
old population are killed and replaced by the new
ones. In tmetabling, the constraints, like different
subjects should be handled in the first time slot(9-
L, allotment
rescheduled.

can  be considered and the
The algorithm 15 stopped when the population
converges toward the optimal solution. The time
table will be fixed when the hard constraints are

Genetic Algorithm starts by generating an mmitial sallsil.txl and gomc of the soft constramnts arc
population of chromosomes. This first population experimented.

must offer a wide diversity of genctic materials.

The gene pool should be as large as possible so that The basic genetic algorithm is as follows:

any solution of the search space can be engendered.

Generally, the mitial population 15 generated [Start] Genetic random population of n

randomly. In course scheduling the mme table is
generated randomly. Then, the genetic algorithm
loops over an iteration process to make the
population evolve,

The time table problem goes thru an cyele to satisfy
the constraimts of the department.

Each iteration consists of the following steps:

SELECTION:
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chromosomes (suitable solutions for the problem) *
|Fitness] Ewvaluate the fitness fx)
chromosome x in the population

of  cach
[New population] Create a new population by
repeating following steps uneil the New population
15 complete

[ Selection] select two parent chromosomes from a
population according to their fimess { the better
fitness, the bigger chance to get selected).
[Crossover] With a crossover probability, cross
over the parents to form new offspring ( children).
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If no crossover was performed, offspring is the
exact copy of parents.

[Mutation] With a mutation probability, mutate
new offspring at  each {position  in
chromosome)

locus
[Accepting] Place new offspring in the new
population.

[Replace] Use new generated population for a
further sum of the algorithm.

[Test] It the end condition 15 satisfied, stop, and
return the best solution in current population.
[Loop] CGo to step? for fitness evaluation.

In Genetic algorithm cycle, Reproduction

non determinism as to be able to avoid the worst-
case woll traps.

1L EMPIRICAL STUDY

In this scction, a real world university
course scheduling system is represented and s
solved by the genetic algorithm described above.
The Department of Computer Science, Christ
University, Bangalore is a large depariment
consisting of various courses in Computer Science
like BCA, B.Sc., MCA, M.Se. and consists of thirty
professors, Scheduling the subjects 1o the various
courses in the allotted time slot and resources is a

. . . D complex  hard  problem.  The job  involves
is the process by which the genetic material in two ) ; )

. L , scheduling the wvarious subjects to the course,

OF IMOre parents 1s combined to obiain one or more . . )

various  staff and resources adhering to  the

offspring, Tn timetabling svstem. | based on the slot
and  subjects, the allotment falls. In  fitness
evaluation siep, the individual’s quality is asscssed.
The constraints are evaluated and allotment is done
accordingly.  Mutation 18 performed on
individual to produce a new version of it where
some of the original genetic material has heen
randomly changed. Some of the constrainis are
evaluated and satisfied, Selection process helps to
decide which individuals
reproduction and mutation in order to produce new
scarch points,

one

are to be used for

Before implementing GA, it is important
to understand few guidelines for designmg a
general search algorithm i.e, a global optimization
algorithm based on the properties of the fitness
landscape and the most common optimization
method types:

. Determimsm A purely determinmstic search may
have an extremely high variance in solution quality
because 10 may soon gel stuck in worst casc
simations from which it is incapable 1o escape
because of its determinism. This can be avoided,
but it is a well-known fact that the observation of
the worst-case situation is not guaranteed to be
possible in general.

2, Mon determinism: A stochastic search method
usually does not suffer from the above potential
worst case “wolf trap” phenomenon. It is therefore
likely that a search method should be stochastic,
but it may well contain a substantial portion of
determinism, however. Tn principle, for a course
scheduling system, it is enough to have as much
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constraints stated.
The prohlem consists of the following entities:
Days, Timeslots, and Periods, :

We are given a number of teaching days in
the week (tvpically 6). Each day is split in a fixed
number of timeslots of 6 { 9 am to 4 pm, except 1 —
2 pim for lanch) and Satrdays only 4 hours (Y am -
| pm]. A peried is a pair composed by a day and a
timeslat. The total number of scheduling periods is
the product of the days rimes the day timeslots,

Courses and professors:

Each course consists of a fixed number of
lectures to be scheduled in distinet periods: it 1s
attended by given number of students, and is tanght
by a teacher. For cach course there is a minimum
number of days that the lectures of the course
should be spread m, moreover there are some
periods in which the course cannot be scheduled.

Rooms.:

Each room has a capacity, expressed m
terms of number of available seats. All rooms are
cqually suitable for all courses (if large cnough).
Rooms will have the resources like board (white /
black), Projector etc,

The timetables are feasible if and only if the
following hard constrants are satisfied;

¢ No instructor teaches than
course at a given time.

maore ane
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s  MNumber of courses taught during any time
slol should not exceed the maximum
number of classrooms and labs available
al that specilied time.

#  Restrictions on the starting time, ending
tme, lunch tme.

o  Lectures and labs ol each
students should not overlap,

o Praclical
continuons time slots,

#  (Class timings is 9 -4 with a break of lunch
from 1-2 pm.

group ol

courses should run on two

The following soll constraints should be
zatistied (if possible):

#  There should be a gap of at least one hour
in the schedule between courses taught by
the same instructor.

o  Coursc should be spread over evenly

cine adhering to all the constraints given by the
department.

IIL. CONCLUSION
The system developed a time table for a particular
department of a  university. It follows  the
constramis{hard) and some of the sofi constraints.
It assumes the rooms are free and they satisfy the
needs of the course scheduled. The room allotment
can be included in the future.
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