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Abstract

The job-shop scheduling is concerned with arranging processes and resources. Proper
schedules are very important for the manufacturers, but can cause serious problems because
of the enormous solution space. Pressure from the competitive enterprises is the main reason
why time is becoming one of the most important success factors. Scheduling tools allow
production to run efficiently. The goal in this paper is the development of an algorithm for the
job-shop scheduling problem, which is based only on genetic algorithms. Our intention is to
prove, that even a relatively simple genetic algorithm is capable for job-shop scheduling. The
effectiveness of the algorithm is demonstrated by solving practical problems. The first
problem consists of 10x10 instances (10 jobs and 10 machines) and the second one of 20x5
instances (20 jobs and 5 machines). The scheduling efficiency is measured by the time
required to complete all jobs (makespan). In case of the first and the second problem, the best

obtained solution (i.e., deviation from optimal solution) was 1.2 % and 4 %, respectively.
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1. INTRODUCTION

Scheduling is an act of defining priority or arranging activities to meet certain requirements,
constraints, or objectives. A schedule is a timetable for both jobs and machines. Time is a
major constraint and we must utilise it in an optimum manner. Scheduling the production
resources leads to increased efficiency, utilisation and profitability for the enterprise.

Job-shop is one of the most popular generalized production systems. Because of the
challenging nature of the problem, many researchers have analysed job-shop scheduling. It
belongs to the most intractable problems considered.

In the job-shop problem (with no recirculation) a set of jobs J = (J1, J2, ..., Jn) must be
processed on a set of machines M = (My, My, ..., Mp), where n is the number of jobs and m is
the number of machines. Each job consists of a sequence of operations, where each operation
must be processed on a predefined machine for an exact time [1-4]. All operations of a job
must be processed one after another in the given order. We assume that there is sufficient
buffer space between the machines to store a job if it finishes on one machine and the next
machine is still occupied by another job. There are several constrains on jobs and machines
[5, 6]:

o there are no precedence constrains among operations of different jobs,
operations cannot be interrupted,

each machine can process only one job at a time,

a job does not visit the same machine twice,

neither release times nor due dates are specified.

DOI:10.2507/13SIMMO08(4)2.138 197




Lestan, Brezocnik, Buchmeister, Brezovnik, Balic: Solving the Job-Shop Scheduling ...

REFERENCES

[1] Sule, D. R. (2008). Production planning and industrial scheduling, CRC Press, Boca Raton

[2] Tkindt, V.; Billaut, J.-C. (2006). Multicriteria scheduling (Theory, models and algorithms),
Springer-Verlag, Berlin

[3] Tasic, T.; Buchmeister, B.; Acko, B. (2007). The development of advanced methods for
scheduling production processes, Strojniski vestnik — Journal of Mechanical Engineering, Vol.
53, No. 12, 844-857

[4] Buchmeister, B.; Kremljak, Z.; Pandza, K.; Polajnar, A. (2004). Simulation study on the
performance analysis of various sequencing rules, International Journal of Simulation Modelling,
Vol. 3, No. 2-3, 80-89

[5] Pinedo, M. L. (2005). Planning and scheduling in manufacturing and services, Springer
Science+Business Media, New York

[6] Fowler, J. W.; Monch, L.; Rose, O. (2006). Scheduling and simulation, Herrmann, J. W. (Editor),
Handbook of production scheduling, Springer Science+Business Media, New York, 109-133

[71 Brucker, P. (2007). Scheduling algorithms, Springer-Verlag, Berlin

[8] Gen, M.; Cheng, R. (1997). Genetic algorithms and engineering design, John Wiley & Sons,
New York

[9] Zhang, C.Y.; Li, P.-G.; Rao, Y.-Q.; Guan, Z.-L. (2008). A very fast TS/SA algorithm for the job
shop scheduling problem, Computers and Operations Research, Vol. 35, No. 1, 282-294

[10] Mitchell, T. M. (1997). Machine learning, McGraw-Hill, Singapore

[11] Haupt, R. L.; Haupt, S. E. (2004). Practical genetic algorithms, Wiley, New York

[12] Sung, K.; Anderson, J.; Bell, M. G. H. (1997). A genetic algorithm to optimise signal phasing in
area traffic control, Second international conference on genetic algorithms in engineering
systems, Glasgow, 404-408

[13] Tollazzi, T.; Lerher, T. (2008). An analysis of the influence of pedestrians traffic flow on the
capacity of a roundabout using the discrete simulation method, Strojniski vestnik — Journal of
Mechanical Engineering, Vol. 52, No. 6, 359-379

[14] Cheng, R.; Gen, M.; Tsojimura, Y. (1996). A tutorial survey of job-shop scheduling problems
using genetic algorithms — I: representation, Computers and Industrial Engineering, Vol. 30, No.
4, 983-997

[15] Mernik, M.; Crepinsek, M.; Zumer, V. (2003). Evolutionary algorithms (in Slovene), Faculty of
Electrical Engineering and Computer Science, University of Maribor, Maribor

[16] Brezocnik, M. (2000). The use of genetic programming in intelligent manufacturing systems (in
Slovene), Faculty of Mechanical Engineering, University of Maribor, Maribor

[17] Blazewicz, J.; Ecker, K. H.; Pesch, E.; Schmidt, G.; Weglarz, J. (2007). Handbook on scheduling,
Springer-Verlag, Berlin

[18] Brezocnik, M. (2005). Guide for use of the Autolisp tool in AutoCAD environment (in Slovene),
Faculty of Mechanical Engineering, University of Maribor, Maribor

205





