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e The gap between compute and memory performance is called Memory Wall

e Scratchpad memories can improve memory subsystems performance Core ey 2 é

* They are on-chip multi-banked, programmable and low latency memories E: == 3 10

e A suitable placement strategy is essential for ensuring the maximum memory bandwidth Core iy | | 12 14
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or avoiding bank conflicts, which cause potentially parallel accesses to be serialized in time.

4-way bank conflicts

We propose a methodology for exploring conflict-free memory mapping schemes, focusingona
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Methodology: the proposed methodology All feasible solutions of our ILP model
relies on an Integer Linear Programming (ILP) guarantee that there aren’t conflicts and
model to describe the problem in terms of memory overhead. We can represent a

We call S} Adaptive Modular Mapping (AMM), S2 Inverse Adaptive Modular Mapping
(IAMM), S3 Triangular Based Mapping (TBM) and S;+ Inverse Triangular Based Mapping

linear equalities ensuring optimal bank feasible solution using a mapping matrix Sy,: (ITBM).
mapping strategies.
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Interpreting cells value as bank indices and
the columns as the iterations of the loop

Where Ngris the Number of Scratchpad facilitates the construction of a memory
banks, Nryis the number of threads that access function. In fact, we must simply Convolution Col and Lud Perimeter kernels has a higher execution time than Padding.
perform memory accesses and N;pis the subtract each column in §, from the The Convolution Row kernel is the only one with non-coalesced global memory
number of iteration performed by threads in  following one modulo k, meaning that if we | accesses. In this case, a higher utilization of the compute units by the TBM technique ./'
order to load and store all data. obtain a negative value we need to add k. \ leads to a better execution time. /

Padding, AMM, and TBM solve all bank conflicts, but Padding waste memory and this
lead to decreased performance as shown in DCT. The TBM technique must perform
more arithmetic operations in order to compute memory access indices and in
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Future Work:

e Automate the entire process, from the discovery of the mapping scheme to the source code transformation;
 Analyse the impact of memory performance in new fields like Artificial Intelligence and Approximate Computing.
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