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Abstract

This paper considers the problem of scheduling in flow-shop by classical
method and genetic algorithm method for finding an optimal sequence for n-
jobs m-machine problem based on minimum elapsed time. The results of the
tests showed that, for processing n-jobs through m-machine, genetic agorithm
provide better result. Once the sequence is obtained, total elapsed time as well
as the idle time of m-machines can be obtained.
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1. Introduction

Sequencing problems have been most commonly encountered in production shops
where different products are to be processed over various combinations of machines.
The selection of appropriate order in which jobs are to be performed is called job
sequencing. The objective is to determine an appropriate sequence or order for jobs to
be done on a finite number of service facilities in some pre-assigned order, so as to
minimize the total involved resources. There are total (n!)™ possible ways by which n-
jobs can be processed on m-machines. Here, the aim isto find out one sequence out of
(n)™ that minimizes the total elapsed time. Practically it is not possible so we use
some easier method to deal with such problems. Sequencing problems fall into two
categories namely; Flow-shop sequencing problem and Job-shop sequencing problem.
In this paper we only deal with Flow-shop sequencing problem.
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2. Methodol ogy

2.1 Flow-shop problem

The regular flow shop problem consists of two main elements; a group of m-machines
and a set of n-jobs to be processed on this group of machine. Each of the n-jobs has
the same ordering of machines for its process sequence. Each job in the sequence has
to pass through each machine. In fact, the machine sequence is fixed and the
technological order of all jobsis same, but the job sequence is to be determined. Each
job is processed only once on each machine. Operations are not preempted able and
set-up times of operations are independent of the sequences and therefore can be
included in the processing time.

Procedure
The following assumptions are made while solving a sequencing problem:
(&) no machine can process more than one job at atime
(b) each operation, once started, must be performed till completion
(c) each operation must be completed before any other operation, which it must
precede, can begin
(d) al machines are of different types
(e) ajob is processed as soon as possible subject to ordering requirements
(f) processing times are independent of order of performing the operations
(g) the time involved in moving a job from one machine to other is negligibly
small
(h) al jobs are completely known and are ready for processing before the period
under consideration begins

2.2 Genetic Algorithm

The Genetic Algorithm (GA) is an optimization and search technique based on the
principles of genetic and natural selection. A GA allows a population composed of
may individuals to evolve under specific selection rules to a state that maximizes the
fitness (i.e.,, minimizes the cost function). This method was developed by John
Holland (1975). Algorithm is started with a set of solutions (represented by
chromosomes) called population. In n-jobs m-machine problem, the job sequencing is
represented as a string. Here, two point crossover and mutation operators to produce
an offspring are used. The crossover probability is calculated as the minimum elapsed
time taken over maximum elapsed time of the optimal sequence. The purpose of using
the crossover probability is to select the better individuals for crossover and mutation.
In this paper, by using GA a sequence of jobs is formed from the given set of jobs.
(Method is explained by the algorithm in Section 3.2). This is motivated by the hope
that the new sequence so obtained will be either equivalent or better than the optimal
sequence obtained by the S M Johnson’s method (Section 3.1).

3. Algorithms
3.1 Algorithm for processing n-jobsthrough 2-machines (SM Johnson’s method)

o dStart
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e read the number of jobs and processing times for each jobs on machine my and
machine np

e fromthecurrent job list find the job with the smallest processing time, say |

e if the smallest processing time falls into machine my, put job j as close to the
beginning of the sequence as possible otherwise to the end of the sequence

e deletejob | from further consideration

repeat the above procedure and check that all the jobs been assigned a position in

the optimal sequence

calculate the overall elapsed time

calculate the idle time for machine my and machine mp

print optimal sequence, idle time of machine my and machine m,

end

3.2 Genetic Algorithm for processing n-jobs through 2-machines:

e dtart

e read the number of jobs and processing times for each jobs on machine m; and
machine n,

e add the processing times of machine my and machine my

e select the job with maximum processing time and put it into the centre of the
sequence

e delete the particular job from further consideration

e select the job with maximum processing time and put it into the left of the central
job (which has already be assigned)

e delete the particular job from further consideration

select the job with maximum processing time and put it into the right of the central

job

repeat the processtill the last job is assigned in the sequence

calculate the overall elapsed time

calculate the idle time for machine my and machine mp

print optimal sequence, idle time of machine my and machine m,

end

4. Discussion and Conclusion
For processing n-jobs through three-machines, S M Johnson extended the method by
deriving two special conditions; (i) the smallest processing time for the first machine
is at least as great as the largest processing time for the second machine; and (ii) the
smallest processing time for the third machine is at least as great as the largest
processing time for the second machine. And then by using these conditions, the
problem of n-jobs three-machines is converted into n-jobs two-machines. But if
neither of the two conditions holds good, the method fails.

The GA procedure mentioned above can also be applied to the n-jobs three-
machine problem or in genera to the n-jobs m-machine problems. Many examples
have been solved by both the methods which support the assumption.
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