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Abstract

In this research, we study flexible flow line scheduling problems with unrelated

parallel machines and with a bottleneck stage. The measures of performances are to

minimize makespan, to minimize the number of tardy jobs, and to minimize total

tardiness, considered respectively. Several bottleneck-based heuristics are developed

to solve these scheduling problems. A bottleneck-driven multiple insertion heuristic

(BDMIH) is proposed to solve problems with makespan as the objective. The

essential idea of BDMIH is that we think the scheduling of jobs at the bottleneck stage

may affect the performance of a heuristic for scheduling jobs in all stages. Therefore,

in this heuristic we let jobs entering the sequence at the first stage be driven by their

sequence entering at the bottleneck stage. Given an FFL problem with a bottleneck

stage, this heuristic first identifies the bottleneck stage, then generates an initial

sequence of jobs by a variant of Johnson’s rule (SPT-LPT rule), and finally applies a

multiple insertion heuristic to find the best schedule. Another heuristic, a

bottleneck-based due-date decision heuristic (BBDDDH), is developed to solve

problems with the number of tardy jobs as the objective. The heuristic consists of

three steps: (1) Identifying the bottleneck stage, (2) Scheduling jobs at the bottleneck

stage and the upstream stages ahead of the bottleneck stage, and (3) Using dispatching

rules to schedule jobs at the downstream stages behind the bottleneck stage. A new



approach is developed to find the arrival times of the jobs at the bottleneck stage, and

two decision rules are developed to schedule jobs at bottleneck stage. This new

approach neatly overcomes the difficulty of determining feasible arrival times of jobs at

bottleneck stage. The last bottleneck-based heuristic, a bottleneck-driven adaptable

multiple insertion heuristic (BDAMIH), is constructed to solve problems with total

tardiness as the objective. The main idea of BDAMIH is combined with the ideas of

BDMIH and BBDDDH. The main difference between BDAMIH and BDMIH is that

BDMIH generates an initial sequence of jobs before performing the insertion heuristic;

however, BDAMIH is adaptable to select a job within the process of the insertion

heuristic. To evaluate the performance of the proposed heuristics, several well-known

dispatching rules and heuristics are investigated for comparison purposes and

computational experiments are performed on randomly generated test problems.

Computational results show that the proposed heuristics significantly outperform all

well-known dispatching rules or heuristics. Also, an analysis of the experimental

factors is performed, and several interesting insights of the proposed heuristics are

discovered.
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