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Energy-consum ption is hidden
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Reward compile-time
analysis with run-time
energy savin gs




Tag-Unchecked Loads and Stores

Allow software to avoid cache tag check when

successive memory accesses are to same cache line
Id r1,(r2)

ld.nochk r3,4(r2) # Must be to same cache line

Energy reductions:
— no tag RAM read/compare or no tag CAM search
— only low order address bits need to be computed
— no TLB lookup for physically tagged caches

[1 Reduces cache access energy to just RAM read
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 Many register values have lifetime of
exactly one instruction
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Instruction Chains

 Many register values have lifetime of
exactly one instruction

Id r1,(r2)
addirl,rl,1
st rl,(r2)

e Create hybrid RISC-accumulator
architecture to pass values between
Instructions

d (r2) | addi 1 | st (r2)



Instruction Chain Benefits

d (r2) | addi 1 | st (r2)

e Reduced register file activity

— only write to bypass latches, not regfile

— reduce reads from reg file
e Reduced instruction fetch bandwidth

— compact encoding for accumulator operands
 Reduced exception state management

— only update exception PC at head of chain
— exceptions always restart at head of chain



