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Problem: The Unbroken Memory Wall

e Memory wall remains a fundamental limit to system performance

e Also in terms of performance per watt
* Only the 15% of energy consumption is used for useful computation
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A sub-problem: Conflicts

Shared memory performance may suffer bank conflicts
Waste of memory < conflict resolution Trade off
Shared memory can become a limiting factor
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ldea: Use Matematical Models to solve
Bank Conflicts

* Polyhedral Model Banks(x,y)=[1 NI-|[? D|-[}|mod banks
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4-way bank conflicts
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1. A. Cilardo, 1. Mungiello, "Experimental evaluation of memory optimizations on an embedded GPU
platform”, 10th International Conference on P2P, Parallel, Grid, Cloud and Internet Computing (3PGCIC), 2015
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Results

 Discovered some useful techinques:
— Adaptive Modular Mapping’

— Triangular Based Mapping [o 2 0 2 ]
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— Inverse Triangular Based 4-way bank conflicts
Mapping
— And more...

* Next Step

— Refine LP model in order to obtain less solutions

2. A. Cilardo, I. Mungiello and F. De Rosa, "Adaptive Modular Mapping to Reduce Shared Memory Bank Conflicts on

GPUs", accepted for presentation at 11th International Conference on P2P, Parallel, Grid, Cloud and Internet
Computing (3PGCIC), 2016
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Products — Conferences Papers

e A. Cilardo, I. Mungiello, "Experimental evaluation of memory
optimizations on an embedded GPU platform"”, 10th
International Conference on P2P, Parallel, Grid, Cloud and
Internet Computing (3PGCIC), 2015

e A. Cilardo, I. Mungiello and F. De Rosa, "Adaptive Modular
Mapping to Reduce Shared Memory Bank Conflicts on
GPUs", accepted for presentation at 11th International
Conference on P2P, Parallel, Grid, Cloud and Internet
Computing (3PGCIC), 2016
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