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Computing trajectories of a set of airplanes in their final descent is an important problem in air traffic control.
It consists of deciding a trajectory, the runway, and the landing time for each airplane, such that several constraints are satisfied, while optimizing flying (fuel) costs, and minimizing waiting times.
To solve this problem, we model it as a discrete game, the "k-king" puzzle, in which each airplane is represented (and it moves) as a king chess-piece on a chess-board.
Although the model has already been introduced in the past, we propose several extensions, taking into account different aspects of the real problem, such as constrained airspaces, distinct airplane speeds, various separation distance among airplanes, and specific restrictions in the landing trajectories.
Moreover, we model both "static" and "dynamic" cases for 2D and 3D airspaces.
On these extensions, we describe an "exact" resolution method based on ideas and algorithms coming from the formal verification of correctness of hardware devices and software tools area.
Furthermore, to improve the size, and complexity, of the models we are able to deal with, we propose a decomposition technique based on the divide-and-conquer paradigm.
This solution, which we call "Plane by Plane" decomposition, trades-off between accuracy and efficiency, i.e., exact solutions degrade to non-optimal ones to maintain scalability.
We finally propose an implementation of this algorithm based on (and taking advantages of) modern multi-core, multi-threaded, systems. 
We present a detailed description of the model and the algorithms, as well as our computational results for quite large static and dynamic 2D and 3D problems.
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				Computing trajectories of a set of airplanes in their final descent is an important problem in air traffic control.
It consists of deciding a trajectory, the runway, and the landing time for each airplane, such that several constraints are satisfied, while optimizing flying (fuel) costs, and minimizing waiting times.
To solve this problem, we model it as a discrete game, the "k-king" puzzle, in which each airplane is represented (and it moves) as a king chess-piece on a chess-board.
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Furthermore, to improve the size, and complexity, of the models we are able to deal with, we propose a decomposition technique based on the divide-and-conquer paradigm.
This solution, which we call "Plane by Plane" decomposition, trades-off between accuracy and efficiency, i.e., exact solutions degrade to non-optimal ones to maintain scalability.
We finally propose an implementation of this algorithm based on (and taking advantages of) modern multi-core, multi-threaded, systems. 
We present a detailed description of the model and the algorithms, as well as our computational results for quite large static and dynamic 2D and 3D problems.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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