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Instruction Cache Mechanism
with Loop Address Register

Takeshi Ito'  Jubee Tada" and Gensuke Goto®

In this study, we speak the cache mechanism that paid its attention to a loop. Cache is
used to cancel a processor and a difference of the access speed of the main memory. As
for the cache, the performance improves with increase of the size, too, but the power
increases at the same time, too. Therefore we store away only a loop to exclusive cache
and let you reduce a cache size. There is loop address register (LAR) as a method to
detect a loop for motion. LAR stores away a divergence order and the target address of
the jump order. we suggest technique to introduce the loop cache of the number of the
target addresses and the same number that LAR can store away into in this study. It was
shown that about 50% IPC improved after having reduced a cache size 1 kbyte than the
conventional technique how we used one loop cache for when we divided loop cache as a
result of inspection by the simulator of the architecture level.
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Figure 1 Instruction cache architecture that uses LAR
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figure 2 Flow chart at branch prediction
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figure 3 Flow chart when executing
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figure 4 Cache access at the time of the loop cache division
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table 2 IPC in First-In First-Out method

FIFO LARSIZE2 | LARSIZE4 | LARSIZES
ammp 0.195 0.194 0.194
equake 0.239 0.243 0.243
gcc00 0.288 0.288 0.289

mesa 0.959 0.960 0.960

#* 3 LRUIEICET 5 IPC
table 3 IPC in Least Recently Used method

LRU LARSIZE2 | LARSIZE4 | LARSIZES
ammp 0.194 0.194 0.193
equake 0.243 0.243 0.243
gcc00 0.283 0.282 0.281
mesa 0.959 0.960 0.960

® 1 BED Y HEHIEICEIT S IPC
table 1 IPC in frequency counter replacement method

BEFE S v 4% | LARSIZE2 | LARSIZE4 | LARSIZE8
ammp 0.211 0.211 0.211
equake 0.264 0.264 0.264
gcc00 0.289 0.289 0.289
mesa 1.437 1.437 1.437
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figure 5  Ahit rate of a instruction cache and the loop cache
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figure 6 IPC of each test bench where used frequency counter replacement method
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figure 7 IPC of each test bench where used First-In First-Out replacement method
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figure 8 IPC of each test bench where used Least recently Used replacement method
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