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In this paper, we present a new network protocol and methodology to enhance the configuration phase of the SpiNNaker spiking neural network hardware simulator. We have developed a system able to accept and process on-board a set of configuration primitives (data specification) encapsulated into ad-hoc packets, avoiding the management of chip memory from the host computer. We performed a study of the data specification generator implemented in the host software library. Afterwards, we extended the currently on-board data specification executor to cope with the newly-formed packets. The use of UDP protocol presents challenges due to its intrinsic unreliability. Furthermore, the presence of a single Ethernet link per board, and the requirement for a dedicated processor to handle all Ethernet communications limit the available communication bandwidth. A set of simulations was performed in order to tune the protocol parameters and to study the trade-offs between transmission speed and reliability. We were able to reach a throughput of a packet every 250 μs, which corresponds to a bandwidth of ~10 Mb/s. This system is able to open new perspectives for the SpiNNaker architecture. Thus, including the reduction of the time required to configure a simulation, the ability to configure more instances of a simulation. This system could even to enable the simulation of neurogenesis.
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				In this paper, we present a new network protocol and methodology to enhance the configuration phase of the SpiNNaker spiking neural network hardware simulator. We have developed a system able to accept and process on-board a set of configuration primitives (data specification) encapsulated into ad-hoc packets, avoiding the management of chip memory from the host computer. We performed a study of the data specification generator implemented in the host software library. Afterwards, we extended the currently on-board data specification executor to cope with the newly-formed packets. The use of UDP protocol presents challenges due to its intrinsic unreliability. Furthermore, the presence of a single Ethernet link per board, and the requirement for a dedicated processor to handle all Ethernet communications limit the available communication bandwidth. A set of simulations was performed in order to tune the protocol parameters and to study the trade-offs between transmission speed and reliability. We were able to reach a throughput of a packet every 250 μs, which corresponds to a bandwidth of ~10 Mb/s. This system is able to open new perspectives for the SpiNNaker architecture. Thus, including the reduction of the time required to configure a simulation, the ability to configure more instances of a simulation. This system could even to enable the simulation of neurogenesis.
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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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