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MIPS4 ISA(R10000)

Super Scalar Out-of-order

MIPSpro C Compiler
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128KB 4-way cache
8KB 2-way cache + 128KB On-chip mem

1. Cache Only
2. Scima Opt. 1
3. Scima Opt. 2
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2GHz 1GHz
2 2—8
load/store cache 2 on-chip mem. 4
32 64
throughput

16Bytes/cycle on-chip:off-chip = 3:1

O 240 cycles
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1. SCIMA newcc
2. SCIMA (Page-load/store
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SCIMA

Page-load/store pipelining

page-load/store

for(i=0;i< N;i++){
page-load(i );

. . // i
by
page-I/s load/store
< > < > < > <
page-load 0 1 2 3
— — — —
stall stall stall stall
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Page-load/store pipelining

Double buffering

page-load( O
for(1=0;1< N;1+=2 ){
page-load( 1+1

)

// 1 ( )
page-load( 1+2
// 1+l C )
+
PP C— P — P —P—>
page-load 2 4
1 3
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Page-load/store pipelining

for(i=0;i< N;i++){
__Double buffer %g?—load(i DE
|
« page-load/store load/store ks
OnChip[x+y*N]

off-chip memory

Iteration on-chip memory



Page-load/store pipelining

Normal page-I/s
Compiler
Ideal page-I/s pipelining
Handwrite

blocking non-blocking

1



SCIM-0.5.2

2GHz 1GHz
2 4
load/store 2 (on-chip, cache )
32 64
throughput

8Bytes/cycle on-chip:off-chip = 2:1

O 200 cycles
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blocking non-blocking

e Color Queue

» \Weakly Ordered @
e Walit page-l/s spin lock
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(1)

HPC

o Pointer aliasing analysis

SCIMA

e ONn-chip memory
e ONn-chip memory spill code




(2)

e Newcc backend C++ Java(Native Compiler)
FORTRAN frontend

« CMP VLDP



