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Introduction Re-entrant Flow Shop Experiments and Results

= We observed that both of the measures yielded similar results and our measure could be used
for schedules with 500 jobs without any unwanted value increase.

= Scheduling has always been relevant to the real world and is present in almost every industry.
= Our industry partner is concerned with industrial printers.
= Flexibility is often forgotten when creating initial schedules.

= We analysed schedules represented as a re-entrant flow shop with relative due dates and Robustness Measure Lot Flexibility Penalty
sequence-dependent setup times. 006 — —
= We created the means for robust scheduling with a list of steps for integrating a schedule in 005 - - . -
practice and a new robustness measure. - N
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= There exist several heuristics for generating initial schedules. However, their solutions lack a " I I l I I
balance between productivity and flexibility. T T ———
Schedule Schedule

= Some robustness measures have been created, but they do not work when idle time is
inserted to increase the flexibility of the schedule.

Figure 5. Comparison of different solutions for
benchmarks with 100 jobs.

Figure 4. Comparison of different solutions for
benchmarks with 100 jobs.

Steps for Implementing Flexible Schedules

Robustness Measure 19 Flexibility Penalty
| Add idle imes by halting jl implement the schedule in the Figure 2. An example of a flow shop with three machines, four jobs and four operations. The operations that have o[- -
Create initial schedules by Post-production analyse the operations in the schedule to ) . . . . . . 061 mmm b = b
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Even though there exists a flexibility term in the MPHCS algorithm, its behaviour related to our

Figure 1. We were mainly interested in the first pass through the step with a bold border.

Relation between F and Robustness Figure 7. Comparison of different solutions for

benchmarks with 500 jobs.

Figure 6. Comparison of different solutions for
benchmarks with 500 jobs.

Robustness Analysis 14 —
: Startgd by bounding how much time a schedule has before it becomes infeasible. e Conclusions and Future Work
= Continued by creating a new slack-based robustness measure: 0.10
1)
§ 008 - = We empirically developed a new robustness measure.
2. (D((j,O—l),(j,O)) N (Smrt(jﬁ) B Start(j70_1>)) 1) IZ = We confirmed that our robustness measure is as accurate as the previously known technique
>~ Di.o=1),(G.0)) ;3‘ 0.06 1 T while having the ability to be used in flow shops with idle time inserted.
004 4 [ = For future studies, initial scheduling for re-entrant flow shops should take into account the
= Implemented a known state-of-the-art technique [1] for measuring the robustness of a possibility of inserting idle times to increase the flexibility.
schedule to assess the validity of our solution. 0.02 -
= The results of the experiments showed that our measurement works as expected even 1 5 References
with added idle time, as opposed to the above technique. 0-00~ . . .
= Analysed over 800 schedules generated with the MPHCS algorithm [2]. 10.05; 0.351 V\;Z'i‘;)r“:z;]F 10.80; 0.851

= Found out the MPHCS algorithm is not reliable in generating schedules with a balance
between productivity and flexibility.
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Figure 3. Box plots that illustrate the absence of linearity in robustness for schedules generated using the MPHCS
heuristic
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