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Abstract. This paper is concerned with the minimisation of makespan
and maximum lateness when scheduling Flexible Flow Shops (FFS).
Even though, hybrid evolutionary methods have provided with compe-
tent solution tools for several hard combinatorial problems, their effi-
ciency for FFS is not known. In this paper, the idea of hybridising Ge-
netic Algorithm (GA) with the Shifting Bottleneck Procedure (SBP) and
GA with a Local Search (LS) procedure, is explored. The proposed algo-
rithms, named the Shifting Bottleneck Genetic Algorithm (SBGA) and
Memetic Algorithm (MA); and the simple algorithms, GA and SBP, were
compared on solving well known benchmarks and two large sets of ran-
domly generated instances. The results revel that both hybrid methods
are very successful.

1 Introduction

This paper is concerned with the minimisation of makespan and maximum late-
ness when scheduling shops with multiple stages and multiple machines per stage.
We focus on the particular case in which all the jobs follow the same process-

ing direction. This manufacturing environment is known as Flexible Flow Shop
(FFS), [3]. Following the notation in [13], the problems of interest are denoted
as: FFc||Cmax and FFc|r;|Lmax for makespan and maximum lateness minimi-

sation, respectively.

The FFS scheduling problem is intractable, even the two stages shop version
is NP-Hard, [6]. It is still NP-hard if preemptions are allowed, [7]. We refer the

reader to [16], [8], [10] and [15] for surveys on approaches to it, including exact
methods, deterministic algorithms, heuristics and metaheuristics. The focus here

is on metaheuristics and bottleneck exploiting heuristics.

The processing stage with the lowest capacity/work-load ratio, named bot-

tleneck or critical stage, constraints the global performance of the system. Ef-
ficient heuristics such as the Shifting Bottleneck Procedure (SBP) exploit this

knowledge by maximising the bottleneck utilisation. Examples of successful SBP

adaptations to the FFS are described in [19] and [4]. Metaheuristics, on the other
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