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General-purpose accelerators

Built from arrays of slimmed-down
area- and energy-efficient processors

Highly sensitive to pipeline stalls
Unable to exploit ILP to hide stalls
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Motivation

hwloop 2, %[len]
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Motivation

Execution trace: (FPU with 3 pipeline stages)

hwloop 2, %[len]
fadd.d ft3, ftoO, ftl hwloop 2, %[len]

bubble _ _ , ftl
bubble 2 instructions every 5 cycles = low IPC %[b]
bubble

fmul.d ft2, ft3, %[b]
fadd.d ft3, ftO, ftl

—> RAW dependency
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Traditional solution
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Traditional solution

hwloop
fadd.d
fmul.
fadd.
fmul.
fadd.
fmul.
fadd.
fmul.

O O O O O O O

2, %[len/4]

ft3, fto, ftl
ft2, ft3, %[b]
fth/}tO, ftl
ft2, ft3, %[b]
ft3, fto, ftl
ft2, ft3, %[b]
ft3, fto, ftl
ft2, ft3, %[b]

WAR dependency
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Traditional solution

hwloop 2, %[len/4] LOOp UnrO”ing
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Can we do better?

hwloop
fadd.
fadd.
fadd.
fadd.
fmul.
fmul.
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O O 0O 0 O QO O O
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Scalar chaining

hwloop
fadd.
fadd.
fadd.
fadd.
fmul.
fmul.
fmul.
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2, %[len/4]

Loop unrolling
F . .

Instruction reordering

Zero stalls
NO register pressure increase
Correct with FIFO semantics
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Conclusion

* Demonstrate performance and energy efficiency
improvementstin 4% and 10% range, respectively

« Measure negligible area and timing overhead
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