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Fast, Accurate Memory Architecture Simulation Technique
Using Memory Access Characteristics

TAKATSUGU ONO," K0JI INOUE!H and KAZUAKI MURAKAMI't

This paper proposes a fast and accurate memory architecture simulation technique. To
design memory architecture, the first steps commonly involve using trace-driven simulation.
However, expanding the design space makes the evaluation time increase. A fast simulation
is achieved by a trace size reduction, but it reduces the simulation accuracy. Our approach
can reduce the simulation time while maintaining the accuracy of the simulation results. In
order to evaluate validity of proposed technique, we measured the cache miss ratio. In our
evaluation, the proposed technique reduces the trace size 98.8% and cache miss ratio differs
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from 0.067 percentage point on an average.

1. 0O0Q0anO

gobooboooooooooooboooooooo
gooobooobooooobooooooooboooooo
gooooboooooooooooboooooooo
goooboooooooooooooooooboooo
goooooooOo0ooooooboooooboooon
gooobooooooobooobobooooooboobo
gooooooooobobobooooooooUoogo
gooooboooooooooooboooooooo
ooooooood

goooooooobooobooooobooooooo
gooobooobooooooooobooooooooo

t0oooooboooboooooon
Graduate School of Information Science and Electrical
Engineering, Kyushu University
tt00000000b000b00o0b00O0n
Faculty of Information Science and Electrical Engineer-

ing, Kyushu University

203

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000 CMPOO
000000000000000000000000
oooY90000000000000000000
000000000000000000000000
000000000000000000000000
00000000000ooon

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000ooon



204 goooOoOoooOo0oooooooooboboOoooo

gobobooooooooooobooooooooo
gobooooboboooboocooobooobooooooo
goooooooooobooooooooooooo
goobooooooooooooooooooooo
Oo00000o0O0o0O00000ooO00 MPEG20O
OO0 SPEC200000CO00000O0OOOCOOOO
gooooboooooooboobooooooooooDo
gobooooboodooboocoobobooooboboOoooon
gooobooooooooooooboooooooo
gobooboooooooooooooooboooooo
goooooooooooooobocoooooooo
gobooboobooooooobooooobooboooooo
goooboooooooooobobooooooooo
oooooooooooooboobooOoObObOoOoOooo
goooboooooooobobooooboonoooon
goooboobooooooooboooboooooobo
gooobooboooooooooobooobooooobo
goooboooodooooooooboooooooo
gobooooboboooboocooooobooooooo
doboooooooooooooooocooooo
oooo

gob2000000000000D0CO000DOAO
gooooo3obooooooboooobooo400
gooboooooooos00000ob0obo0o0oonn
ooooooo

2. 00000

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000Y%Oo0DO000000000
0000000000D000D00000000000
0000000000000 ¥oooooooooo
00000000000 000D00D0O0DOOn
0000000000D000D0000000DO0D
0000000000D0000000D000D000D
000000000000000000000000
00000000000000000O0ODDODO 3
0ooooooon
(1) DO00D0OO0DO0DOOOOD
(2) 0D00OO0OOOOOOOOOOOOOOOOO0
ooooo
(3) 00DDO0O00DDOO00DODOOO0DDOO
00 (1)00000000000 50000000
00000000000 D0000000000D0O0D

Aug. 2007

000000000000000000000000
ooooooo
(2)0000000000000000000 8)0
9)00000000000000000000000
0000 10000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000001 00000000000
000000000000000000000000
ooo0ooOoooo
(3)000000000000000 SMARTS?!?
000 SimPoint 'Y 0000000 DOOOODO
000000000000SMARTSOOOOOOOO
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000DSimPoint
000000000000000000000000
00000000000000000000SimPoint
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000 10000
000000000000000000000000
000000000000000000000000
00000000D0000SimPoint 0000000
00000000000000000000090
00000000000000000000000
0000000000000 SMARTSOOODOOD
000000000000000000000000
000000000D000000000000 Sim-
Point 0000000000000 O0ODOOOO0O
000000000000000000000000
00000000000 4250000000000
0000000000 SimPoint 000000000
00O00000O00Oooon

3. uubooouboooooobogagbaad

3.1 0O0O0O0

ooboooooooboooobooooon

o JO00OO0ODOOOODOOOOOOOOOODODO
goobooooooooooooooooooo
goooooboooo



Vol. 48 No.SIGl3(ACSlQ) Jo000o0o0oo0ooooooooooooooooono 205
Z)L-bL—R HJrL—R
L1 L1
L J [ ]
28 [ JRBERETTTT oszayuy i
1 | [ $2al—say
) ) ) ) -

2 . . J —— et
o [ —

. J S ]

L1 [ I

01 0o0oooooo
Fig.1 Overview of proposed methodology.
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Fig.2 Feature vector for memory accesses.
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Table 1 Parameters.
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Table 2 Simulated cache configurations.
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Fig.4 Trace size reduction for I-cache.
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Fig.5 Trace size reduction for D-cache.

goooobooooooooooooooon 16,000
goobooboooboobooooooooooooo
gooooooooooooooobooooooo
goooboooooioboooboooooobooooon
goooooooooboooooooooooooo
godoooooooooboooobooobobooooo
gooooooooo420000000000 100
gooooooooobooboobooboooboooDo
goooodooooooooocooobooooooo
goooooboooboooooobooo 2000
gooooooooooooboooobooooo
00000000000 e4BOOOO

4.2 0 00O

4.2.1 O00000OO0OOOOCOO

gobooooooboooboooooooooo
gooooooboooooboob40000 /50000
gobooooooobooooboboooboboooono

Aug. 2007
0.012
W
A
mS 0008
#eN 0004
X
e o WL L
A SHBEHBBEEBEBEE
D TITZ el il
ks glel=|5|glel=[~ glel=|~
akiyo carphone foreman
RUFI—Y

06 0D00OOODO0OODOOO MPEG2O
goooopoooooboooo
Fig.6 Simulation accuracy for I-cache (MPEG2).
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Fig. 10 Impact of K on trace size.
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Table 3 Warm-up trace size and the number of clusters.
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