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Figure 2: Influence of the instance size on the algorithm runtime

Constructive heuristics and dispatching rules  
for the two-stage no-wait hybrid flow shop  

scheduling problem
Andreas Hipp, Operations Research (HSU/UniBw H)

Imane Bechelaoui, High Performance Computing (HSU/UniBw H)
Simon Schlumbohm, Statistics and Data Science (HSU/UniBw H) 

Abstract
Finding the best heuristic to solve a 
scheduling problem is the focus of 
this project. The problem includes 
an important number of parameters 
known as a two-stage hybrid flow shop 
(HFS) with identical parallel machines 
in stage one (P), a no-wait constraint, 
and objectives of minimising makespan 
(Cmax) or total completion time (∑Cj). 
The system has two identical machines 
in stage one (m1=2) and one in stage two 
(m2=1), with all jobs released at rj=0 and no job preemption allowed. The no-wait constraint 
eliminates inter-stage waiting, introducing idle times (ITF, ITB, ITC) to align operations.
In order to validate the method practically, the main task of this project is to implement 
the given algorithm for different datasets. Given that the mathematical model solves 
optimally small instances, but the specific problem in this work is challenging in today’s 
state-of-the-art since it contains an NP-complete constraint.

 
Project Results
The scheduling problem developed in this project successfully optimises the job sche-
duling process by minimising the make-
span. The implementation uses a dyna-
mic programming logic and performs 
effectively across datasets of different 
sizes with varying processing times 
across two stages.
These results demonstrate the effecti-
veness of the described scheduling ap-
proach in balancing workloads across 
multiple stages and reducing overall 
processing time.

Figure 1: Schedule for two-stage HFS with no-wait constraint
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Outlook
To further enhance the efficiency, it will be crucial to develop strategies capable of hand-
ling significantly larger datasets, particularly those exceeding 500 jobs. Recommendati-
ons include utilising advanced heuristics such as genetic algorithms or Particle Swarm 
optimization. Additionally, exploring machine learning approaches for predicting and dy-
namically adjusting schedules based on job characteristics could offer substantial im-
provements.
Work is currently underway on a scientific paper, which is being developed and refined for 
future publication.


