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Abstract The existing timeout based cache leakage management techniques reduce the leakage
energy consumption of the cache significantly by switching off the power supply to the inactive cache
line. Since these techniques were mainly proposed for single-processor systems, their efficiency is
reduced significantly in multiprocessor systems with a shared L2 cache because of the cache
interferences among simultaneously executing tasks. In this paper, we propose a novel cache partition
strategy which partitions the shared L2 cache considering the inactive cycles of the cache line.
Furthermore, we propose the adaptive task—aware timeout management technique which considers the
characteristics of each task and adapts the timeout dynamically. Experimental results from the
simulation show that the proposed technique reduces the leakage energy consumption of the shared
L2 cache by 73% for the 2-way CMP and 56% for the 4-way CMP on average compared to the
existing representative leakage management technique, respectively.

Key words : cache leakage energy management, multiprocessors, shared L2 cache, cache partitioning
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CACHE HIT BASED SPACE ALLOCATION

alloc[NUM CORE] := {1, 1, .., 1}
remain_space :- NUM_WAY-NUM_CORE
while remain_space > 0
max marginal gain := 0
for i = 1 to NUM_CORE
t := alloc|[i]
if P;(t) > max_marginal_gain
max_marginal_gain : P:(t)
proc_. id := i
end if
end for
alloc[proc_id] := alloc[proc_id]+l
remain_space := remain_space-1
end while
return alloc
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SLEEP TIME AWARE SPACE ALLOCATION

alloc[NUM CORE] := {1, 1, .., 1}
remain space := NUM_WAY-NUM_CORE

while remain_space > 0

max_marginal gain := 0
for i = 1 to NUM CORE
t := alloc(i]
@ := alloc(i]/(alloc([1]+..+alloc[NUM _CORE])
hit gain := (l-w)*P:(t)
sleep _gain := w*{S;(t+1)-8;(t)}
gain := hit_gaint+sleep gain
if gain > max_marginal gain
max_marginal gain := gain
proc_id := i
end if
end for
alloc(proc_id] := alloc[proc_id]+l
remain_space := remain_space-l
end while

return alloc
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PROCESS-AWARE TIMEOUT MANAGEMENT

timeout [NUM_CORE] := {0, 0, -, O}
max_fsm := 2°NBIT FSM-1
for i = 1 to NUM _CORE

for j = 0 to max_fsm
if (AcclLive(i,j)/AccLive(i,max fsm)) > 7
timeout[i] := j
exit inner loop
end if
end for
end for
return timeocut
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