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£ Need for high performance e
Z Cannot increase power D
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£ Exascale Computing
Z 1018 Ops/20 MW = ZEopsW X
Z PowerEfficiency is the key design metr % ol
Z UNIVAC: 0.015 ops/W g
Z Dual coreAthlon 64 x2: 58 Mops/W
Z IBM's Roadrunner: 376 Mops/Watt
Z GeForceB800 GX2: GsopsW
Z Intel 80-core: 16GopsW

£ Coarse Grain Reconfigurable Arrays
Z Up to 100s ofGopsW

Z Power-efficiency scales to a wider set of applications ¢! fore iy
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£ 2D array of PEs
£ PE operates on the result of neighboring PEs

 Pipelining, routing, scheduling, everything in
software

Z Minimal power overhead
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Z Samsung TVs

£ Offload the computationally intensive innermost loop kernels
onto the CGRA
Z Like we use GPUs for computing
Z Has direct link to the memory

Loop
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Generate CGRA Instructions

DMA instructions to CGRA II\,'

DMA data to CGRA DM

Start

Wait for result

DMA results to main memory

Main
Processor CGRA
Main DMA
memory controller
'
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Compilation for CGRASO!
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£ Assume ideal memory

Z Assume all data needed is in the DM

Z Assume a large unified memory

Z Assume any PE can perform load/store

5 10/27/2010

*SPKM: ASPDAC 2008
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Z Only a small subset of PEs can perform

memory operations

Z Given a grid of PEs, only certain PEs have the
hardware necessary to access local memory

Z Example: One PE in each column is allowed accgss

to local memory

Z Memory operations should receive highest

priority to these PEs during mapping

Z Current techniques are able to effectively work N

with this constraint
DataDependency Graph
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