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pSAS: Pseudo Set Associative and Shared Cache
for on-chip multiprocessor

Keisuke Inoue,† Masaki Wakabayashi,† Katsuyuki Kimura†

and Hideharu Amano†

A high performance microprocessor which issues multiple instructions has been implement-
ed. However, the performance improvement of such microprocessors will become difficult
because of its complicated structure. To utilize silicon resources efficiently, a on-chip multi-
processor has been widely researched.

In this paper, in order to increase effective utilization of on-chip cache memory of such a
on-chip multiprocessor, pSAS(Pseudo Set Associative and Shared) cache is proposed. In this
cache, cache module with snoop mechanism attached to the other processor in the same chip
can be used as an extra way of its own cache. It combines advantages of both snoop and
shared cache. Simulation results show that the performance is improved 10% in average, 16%
at maximum.
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Fig. 1 Snoop Cache Structure
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Fig. 2 pSAS Cache Structure
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Fig. 3 pSAS Cache State Machine
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Fig. 7 cache hit ratio of FFT
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Fig. 9 cache hit ratio of OCEAN
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Fig. 10 cache hit ratio of RADIX
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=
1 FFT �?>A@
B�\Cacb[dC�DC�E ( F Keio l16w1)

Table 1 memory access of FFT (New Keio l16w1)

PE1 PE2 PE3 PE4 G?H
read hit 1289678 9970714 10329835 10330935 31921162

read miss 407197 408569 146821 146810 1109397

write hit 1774283 1380687 1384462 1384474 5923906

write miss 184668 52928 49160 49180 335936

read mem 207737 119553 195666 195686 718642

write mem 188778 21514 78949 78970 368211

=
2 FFT �?>A@!B \[acb[d[�DC?E (pSAS l16w1)

Table 2 memory access of FFT (pSAS l16w1)

PE1 PE2 PE3 PE4 G?H
read hit 1143916 9470002 1559513 1549236 13722667

read hit(o) 407808 798154 7728663 7736915 16671540

read miss 145114 127662 146518 146515 565809

write hit 1265522 579921 1384489 1384458 4614390

write hit(o) 512955 804552 30 13 1317550

write miss 180475 49143 49142 49142 327920

read mem 325590 1057 195663 195661 717971

write mem 152614 57052 78941 78934 367541

=
3 LU �?>A@
B \�acb[dC�DC�E ( F Keio l16w1)

Table 3 memory access of LU (New Keio l16w1)

PE1 PE2 PE3 PE4

read hit 4823377 7369626 7523238 6208586

read miss 784520 224067 203880 737817

write hit 2771035 2783288 2787356 2540336

write miss 37104 135 63 4671

read mem 157704 215608 156426 83083

write mem 96689 109026 101233 70469

=
4 LU �?>A@!B \[a¤b[dC�AC?E (pSAS l16w1)

Table 4 memory access of LU (pSAS l16w1)

PE1 PE2 PE3 PE4

read hit 2033806 5030077 3470292 5035825

read hit(o) 3677261 2075140 3857083 2051557

read miss 97814 61253 84501 178024

write hit 1452601 1712876 2350388 2267082

write hit(o) 1320614 832096 436993 516326

write miss 34977 30 0 5

read mem 132737 34313 84463 177480

write mem 63715 31157 40482 87721
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