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1: cycle = checkpoint = 0;
2 tail = maxsize;
3: foreach cycle {
4 if (miss) {
5: tail = min(tail + delta, maxsize);
6 checkpoint = cycle + interval;
7 } else if (cycle >= checkpoint &% IQ[tail - delta:tail] is empty) {
8 tail = max(tail - delta, minsize);
9 checkpoint = cycle + interval;
10: }
11: }
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Pipeline width 4-instruction wide for each of

fetch, decode, issue, and commit
ROB 256 entries

LSQ 128 entries

128 entries

256 for each of int and fp

4 iALU, 2 iMULT/DIV, 4 fpALU,
2 fpMULT/DIV/SQRT

Issue queue
Physical register
Function unit

L1 I-cache 64KB, 2-way, 32B line

L1 D-cache 64KB, 2-way, 32B line, 2 ports,
2-cycle hit latency, non-blocking

L2 cache 2MB, 4-way, 64B line,

12-cycle hit latency
Main memory 300-cycle min. latency,
4B/cycle bandwidth
Branch prediction 16-bit history gshare
64K-entry PHT

10-cycle misprediction penalty
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(a) SPECint2000

MPKI L1 data MPKI

PIOgram M1 qata | L2 — L2 MPKI
bzip2 9.4 0.7 8.8
crafty 2.1 0.1 2.0
eon 0.3 0.0 0.3
gap 3.3 1.8 1.5
gce 3.1 1.7 1.4
gzip 9.1 0.1 9.0
mcf 112.9 62.5 50.4
parser 6.5 0.5 6.0
perlbmk 0.0 0.0 0.0
twolf 16.0 0.1 15.8
vortex 3.4 0.5 2.9
vpr 13.4 2.7 10.7

(b) SPECfp2000
MPKI L1 data MPKI

Program M1 qata | L2 — L2 MPKI
ammp 20.7 0.7 20.1
applu 33.4 16.9 16.5
apsi 5.8 1.0 4.8
art 128.1 11.7 116.4
equake 72.1 26.1 46.0
fma3d 19.1 12.1 7.0
galgel 22.0 1.1 20.9
lucas 33.4 18.1 15.4
mesa 1.2 0.3 0.9
mgrid 22.7 6.7 16.1
swim 56.6 20.1 36.6
wupwise 5.2 2.4 2.8
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