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                                     Abstract
The Aircraft Routing and Maintenance Planning problems are integral parts of the airline scheduling process. We study these relevant combinatorial optimization problems from the perspective of Answer Set Programming (ASP) modeling and solving. In particular, we contrast traditional single-shot ASP solving methods to a novel multi-shot solving approach geared to discover near-optimal solutions to sub-problems of increasing granularity rapidly. As it turns out, our multi-shot solving techniques can heavily speed up the optimization process without deteriorating the solution quality compared to single-shot solving. We also provide a customizable instance generator and a solution viewer to facilitate intensive investigation of Aircraft Routing and Maintenance Planning as a benchmark problem. However, our multi-shot solving techniques are not limited to this benchmark alone, and the underlying ideas can be naturally applied to a variety of scheduling problems.


This paper also appeared at the 13th Workshop on Answer Set Programming and Other Computing Paradigms (ASPOCP 2020).
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                             Notes
	1.We have also devised prototype encodings based on time-space networks and observed drastically increased difficulty of finding feasible routings that incorporate all flights. Hence we chose flight connection networks as basic principle of problem encodings to elaborate further.


	2.Our full encoding, provided with the Python multi-shot solving script at [1], includes a more general version of this constraint that is also able to deal with multiple maintenance kinds.


	3.We also took Acyc2solver [21] to translate our single-shot encoding to mixed-integer programming and tried IBM’s CPLEX. Unfortunately, CPLEX could not find any solution in one hour.


	4.Occasionally rising solution cost over time is due to the weighted sum function used for plotting the solution quality, while the optimization strictly reduces TAT violations in such cases and also leads to lower weighted sum values in the long run.
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