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Abstract: This paper examines the efficacy of the well-known Nawaz, Enscore, and Ham (NEH) heuristic for use in hybrid
flow shop (HFS) scheduling where makespan, or time to process all jobs through the system, is the performance measure.
Although existing for over 30 years, the NEH heuristic is still considered a dominant heuristic for makespan schedules in a
pure flow shop; i.e., the flow shop environment that has one machine per processing stage. We examine the use of NEH for
scheduling in flow shops where, for at least one stage, there exist multiple processors. Herein, we consider the multiple
processors to be identical in speed. Prior studies have shown that using a good permutation sequence at the first stage of an
HFS, with a FIFO progression in the remaining stages, can produce near optimal, and sometimes optimal, makespans. We test
the efficacy of this approach on a set of small to mid-sized HFS problem instances with known optimal solutions, and from a
larger, 20-job problem with known optimal makespan.
Keywords: Hybrid Flow Shop, Production Scheduling, Makespan, NEH

1. Introduction
This paper is concerned with minimizing makespans in the hybrid flow shop (HFS), also known as the flow shop with
multiple processors (FSMP) scheduling environment. An HFS environment is an assembly-line setup that has, at least for one
stage of processing, multiple machines available. This work considers HFS environments where the multiple processors at a
stage are identical in processing speed. With m being the number of stages, j ∈ (1…m) the index for the machine stage and
M(j) ≥ 1 the number of identical machines per stage j, a schematic of the FSMP appears as Figure 1.

Figure 1. HFS Schematic
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