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CMLCML

The Road of Power-Efficiency
ɆNeed for high performance
ɀCannot increase power

ɀPower and thermal issues

ɆExa-scale Computing
ɀ1018 Ops/20 MW = 50 Gops/W

ɆPower-Efficiency is the key design metric
ɀUNIVAC: 0.015 ops/W

ɀDual core Athlon 64 x2: 58 Mops/W

ɀIBM's Roadrunner: 376 Mops/Watt

ɀGeForce9800 GX2: 6 Gops/W

ɀIntel 80-core: 16 Gops/W

ɆCoarse Grain Reconfigurable Arrays
ɀUp to 100s of Gops/W

ɀPower-efficiency scales to a wider set of applications
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Coarse-Grained Reconfigurable Array
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Ɇ2D array of PEs
ɆPE operates on the result of neighboring PEs
ɆPipelining, routing, scheduling, everything in 

software
ɀMinimal power overhead
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CMLCML

CGRA as a coprocessor
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ɆTraditionally streaming applications
ɀSamsung TVs

ɆOffload the computationally intensive innermost loop kernels 
onto the CGRA
ɀLike we use GPUs for computing

ɀHas direct link to the memory
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Compilation for CGRAs 101*

ɆAssume ideal memory 

ɀAssume all data needed is in the DM

ɀAssume a large unified memory

ɀAssume any PE can perform load/store
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CMLCML

1. PE Constraint

ɆOnly a small subset of PEs can perform 
memory operations
ɀGiven a grid of PEs, only certain PEs have the 

hardware necessary to access local memory

ɆExample: One PE in each column is allowed access 
to local memory

ɀMemory operations should receive highest 
priority to these PEs during mapping

ɀCurrent techniques are able to effectively work 
with this constraint
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