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Partitioning a memory into multiple blocks that can be independently accessed is a widely used technique to reduce its dynamic power. For embedded systems, its benefits can be even pushed further by properly matching the partition to the memory access patterns. When leakage energy comes into play, however, idle memory blocks must be put into a proper low-leakage sleep state to actually save energy when not accessed. In this case, the matching becomes an instance of the power management problem, because moving to and from this sleep state requires additional energy. In this work, we propose an effective solution to the problem of the leakage-aware partitioning of a memory into disjoint subblocks; in particular, we target scratchpad memories, which are commonly used in some embedded systems as a replacement for caches. We show that, although the solution space is extremely large (for a N-block partition, all the combinations of N-1 address boundaries) and nonconvex, it is possible to prove a nontrivial property that considerably reduces the number of partition boundaries to be enumerated, therefore, making exhaustive exploration feasible. We are thus able to provide an optimal solution to the leakage-aware partitioning problem. Experiments on a different sets of embedded applications have shown that total energy savings larger than 60% on average can be obtained, with a marginal overhead in execution time, thanks to an effective implementation of the low-leakage sleep state.



Architectural Leakage Power Minimization of Scratchpad Memories by Application-Driven Sub-Banking / Loghi, Mirko; Golubeva, O.; Macii, Enrico; Poncino, Massimo. - In: IEEE TRANSACTIONS ON COMPUTERS. - ISSN 0018-9340. - (2010), pp. 891-904. [10.1109/TC.2010.43]
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				Partitioning a memory into multiple blocks that can be independently accessed is a widely used technique to reduce its dynamic power. For embedded systems, its benefits can be even pushed further by properly matching the partition to the memory access patterns. When leakage energy comes into play, however, idle memory blocks must be put into a proper low-leakage sleep state to actually save energy when not accessed. In this case, the matching becomes an instance of the power management problem, because moving to and from this sleep state requires additional energy. In this work, we propose an effective solution to the problem of the leakage-aware partitioning of a memory into disjoint subblocks; in particular, we target scratchpad memories, which are commonly used in some embedded systems as a replacement for caches. We show that, although the solution space is extremely large (for a N-block partition, all the combinations of N-1 address boundaries) and nonconvex, it is possible to prove a nontrivial property that considerably reduces the number of partition boundaries to be enumerated, therefore, making exhaustive exploration feasible. We are thus able to provide an optimal solution to the leakage-aware partitioning problem. Experiments on a different sets of embedded applications have shown that total energy savings larger than 60% on average can be obtained, with a marginal overhead in execution time, thanks to an effective implementation of the low-leakage sleep state.
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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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