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1 Introduction

The rolling horizons procedure is a common tool in the operations planning in
industry and in academic environments. Its use helps to make decisions in
environments of uncertainty and at the same time simplify big problems in small
planning horizons. But it is a heuristic method, where it should be said that the
best planning operations proposals that are obtained on each rolling horizon are
not necessarily the same planning operations proposal that would be found in the
solution of the entire time horizon.

The rolling horizons are an accurate representation of the industrial. Companies
must make decisions about the operations planning from orders and forecasts,
their current situation and the available capacity. In the following period, an
update information is usually available together with the results of the planned
planning. The new information may have variations within the expected ranges, or
totally unexpected (require contingency plans for accidents or catastrophes) or
higher than forecast ranges but expected (reactive plan in real time together with
preventive actions). This new information allows updating the planning for the
following periods, by modifying the previous plan or launching a new planning
recalculation. In the industry, the companies recalculate their planning according
to information update, although they try not to make changes in the near periods,
in order to reduce the nervousness or planning instability and costs (Sahin et al.,
2013), given that the competitiveness of the company lies in the balance between
its ability to react to changes and its operating costs.
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A particularity of these problems is that symmetries frequently appear in
mathematical programming models. That is, different equivalent or equal elements
generate alternative solutions with similar results in the objective function.
Variables that can be exchanged without changing the structure of the problem
(Alemany et al., 2014). These symmetries slow down the search algorithms of the
best solution to the objective function that complies with the modelling
constraints. Equivalent solutions can be exchanged, where different solutions are
proposed for the same objective value. This may make it more difficult to
demonstrate the optimality of the problem solutions and, therefore, increase the
computation time. Jans (2009) showed that eliminating the symmetry of the
formulation can be useful to accelerate computational times.

The symmetry in the mathematical programming models is especially relevant
when the procedure of the rolling horizons is applied. The proposed solutions to
the models, within the allowed tolerance or calculation time, can vary from one
computer equipment to another. These different solutions can involve large
differences in the following planning horizons in the rolling horizons procedure.

To the best of our knowledge we have not found a review of the literature on
the treatment of symmetry when using the rolling horizons procedure. Therefore, a
systematic review of the literature on measures to avoid symmetry in models with
the rolling horizons procedure is proposed.

5 Conclusion

The complete work presents the results of a systematic literature review on
actions to break the symmetry in models that apply rolling horizons procedure.

It is highlighted the importance of breaking symmetry in order to avoid
unwanted solutions or speed up the resolution process. The identified symmetries
focus on demands related to equivalent products and operations that can be
performed on equivalent resources. Extrapolating the symmetries to the indexes of
a mathematical programming model for planning (Rius-Sorolla et al., 2018), it
has been identified products, resources, operations and time but not the time
relative index.
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