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In this paper we consider a packet switching system composed of X parallel switching planes
operating independently and at a speed lower than the input lines. Arriving traffic is segmented into
fixed length cells, then each cell is sent to one of the X planes, where it is switched to the correct
output port and finally recombined with the other cells, coming from other planes, to reconstruct the
original packet. This architecture, originally proposed by Iyer and McKeown [1], is referred to as a
Parallel Packet Switch (PPS) and allows to design a switching fabric operating at a fraction of the line
rate R. A PPS, with planes operating at rate r, must have at least k=R/r planes to avoid systematic
packet losses. In [1] it was proved that a PPS can emulate the behavior of an Output Queue Switch
(OQS) with the same buffering capabilities and the same number of ports. However, the centralized
scheduling algorithm required to achieve this result can not be easily implemented in hardware, due to
its complexity.
In this paper we propose a Redundant Parallel Packet Switch (RePPS), i.e. a PPS with more than k
planes, with a distributed scheduling algorithm, and multiplexing/demultiplexing stages without
coordination buffers, which is a fair trade-off between performance and complexity. In particular we
show that the minimum number n = X - k of redundant planes required to emulate an OQS with FIFO
policy under any incoming traffic type is n = k2-2k+1. The distributed scheduling algorithm, which is the
key component of the proposed switch, is presented and its performance, analyzed thru simulation, is
discussed for a realistic fabric with a limited number of redundant planes. The results so far obtained
suggest a possible application of this architecture for satellite on-board packet switches.



Analysis and Simulation of a Parallel Packet Switch for Satellite On-board Switching / Albertengo, Guido. - STAMPA. - (2007). (Intervento presentato al  convegno 13th Ka and Broadband Communications Conference tenutosi a Torino nel Sept. 24-26, 2007).
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				In this paper we consider a packet switching system composed of X parallel switching planes
operating independently and at a speed lower than the input lines. Arriving traffic is segmented into
fixed length cells, then each cell is sent to one of the X planes, where it is switched to the correct
output port and finally recombined with the other cells, coming from other planes, to reconstruct the
original packet. This architecture, originally proposed by Iyer and McKeown [1], is referred to as a
Parallel Packet Switch (PPS) and allows to design a switching fabric operating at a fraction of the line
rate R. A PPS, with planes operating at rate r, must have at least k=R/r planes to avoid systematic
packet losses. In [1] it was proved that a PPS can emulate the behavior of an Output Queue Switch
(OQS) with the same buffering capabilities and the same number of ports. However, the centralized
scheduling algorithm required to achieve this result can not be easily implemented in hardware, due to
its complexity.
In this paper we propose a Redundant Parallel Packet Switch (RePPS), i.e. a PPS with more than k
planes, with a distributed scheduling algorithm, and multiplexing/demultiplexing stages without
coordination buffers, which is a fair trade-off between performance and complexity. In particular we
show that the minimum number n = X - k of redundant planes required to emulate an OQS with FIFO
policy under any incoming traffic type is n = k2-2k+1. The distributed scheduling algorithm, which is the
key component of the proposed switch, is presented and its performance, analyzed thru simulation, is
discussed for a realistic fabric with a limited number of redundant planes. The results so far obtained
suggest a possible application of this architecture for satellite on-board packet switches.
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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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