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ABSTRACT

Trace-driven simulation is widely used method to evaluate the performance of the cache memory systems. The
accuracy of trace-driven simuiation highly depends on the leagth of the traces and the information contained in
the traces. Various methods are used to generate the accurate traces. Among these methods, hardware monitor-
ing technique generates the traces which have more information than others. The traces obtained by hardware
monitoring technique, have much information such as about context switch. OS references. and timing of mem-
ory reference. However, hardware monitoring system has a drawback that it is difficulf to be modified to get the
traces [rom various systems. In this paper, a hardware monitoring system is designed using the EPLD(Erasable
Programmable Logic Device)s to alleviate the drawback and easy to get the traces from various systems. The

designed hardware monitoring system can be operated with high clock frequency up to 66Mhz.
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(Fig. 6) RTGS manufactured for operating with intel 486DX
system
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3t7] $15ted getdate() FrE AR of g
o A e CetolEejelo M A st dated A 9]
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o} 7ro} (M 4)2] WO OO0} M F=E
FAN I 0 (E He] @L QDEB EFAA 2
g oojEa FxE TN (FE 4 (Ve HAL

SIE RO EQOIA M AARIQ| i 819
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{Table 4> Traced sample program

void main{void) {
register int i,
unsigned int pseg, qseg.
unsigned int poff, goff;

int *p, *q; struct fiate {
struct data *datep, int da._year;
char da_day;
outportb{0 X 378, 000); /* Port Inilialization ™ char da_mon;
outportb((X 378, 0X01); /* Tracing Start ¥/ }
(3 for (i=0;i<35600;i +4) { -- getdate{ = 059}
) p=i; ze] g AR
© fg=i; 817) )5t} ALE
@ getdate{detep); 288

}
outportb(0 x 378, 0% 04); /* Tracing Complete™®/

B R wieE MAEE7] dEof vz F=0t
dojutAl gt
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o Wimg FRE AL Y& RAF L g *
§ RTGSE F& TEEART ot 28lEY ¢
2EMo| gloy, 444 7H5s 7le o st +3&
tjaEdoe] Be g 7ha

71E9 st=do] RUHA B =8 847 (logic
analyzer)t} HlolE 8% A% (data acquisition sys-
tem)-g o] 8% WPL Ao Ed o229 A7} w)
§- 22 Z2A7 AVl SEHEY Y2EMA A2y
o] F i upet Edol 2 WP E SRSk ste 7
B O2EMo] & @] AAUCKA 2).

Bringhum Young Universityoll A= A~BIEQ A
EMg ] #i3te 710 = #4700 do]
i 85 Al 4 BACH(BYU Address Collection
Hardware)2 A 23t tH4li6l{12). BACHE 7| &9
Wiel Hle) FFEy 4 B elro FHFQ
o] AR X2 A|AMe] FEES E& 4 qley 71 =
2a¥9 Edeolix AHYEE ol 43 AP &
Hihalting} 71 & 7122 EFiAE AAHE =
o w 25Mhz7tA] & 2Hgich 12l BACHE W& o
Holl A& dio|e & W37l H3lo], Intel 80486
o] AL+ RDY, BRDY, EADS, BOFF, ADS,
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{Table 5) Sample traces generated

i lock Address Data M/I0  B/C W/R LOCK PLOCK RDY BRDY BLAST BREQD BEOFF BS16 BS8 BED3
38 176¢8 3eBieBl 1 ¢ 0 1 G 1 1 0 1 1 1 1 0000 Memory Code Read Trace Start
84 176cc 4blel7c 1 ¢ 4] 1 4] 1 1 Q 1 1 1 1 2000 Memory Code Read
ba 176c4 46595918 1 ¢ 0 1 o 1 1 0 1 1 1 1 0000 Memory Code Read
46 176¢8 Je8fedl 1 ¢} 0 1 [+ 1 1 0 1 1 1 1 0000 Memory Code Read
eb 1760 4blel7c 1 ¢} 0 1 1 Q 1 0 1 1 1 1 0000 Memory Code Read
e laZac 171e 1 1 0 1 1 0 1 0 Q 1 1 1 0011 Memory Data Read
1e lalas 7246 1 1 0 1 1 0 1 Q 0 1 1 1 1100 Memory Data Read
21 73b7e ] i | 1 1 0 1 i} 1 1 1 1 1100 Memory Data Write (D «p=0
bt 1aZb0 fea 1 1 0 1 1 1} 1 0 0 1 1 1 {C11 Memory Data Read
a9 1aZb2 16 1 1 Q 1 1 0 1 0 0 1 1 1 1100 Mewory Data Read
85 11da g9 1 1 1 1 1 Q 1 Q | | t 1 1100 Memory Data Write @) »q=0
55 lazbb 30 1 1 0 1 1 0 1 ] 0 1 1 1 1100 Memory Data Read
75 1a2a0 30 1 1 1 1 1 o] 1 0 1 1 1 1 0011 Mewory Data Hrite
cd 1a2b4 177 1 1 0 1 1 o] 1 0 1 1 1 1 0011 Memory Data Read
3a 17640 ee0378ba 1 0 0 1 g 1 1 0 1 1 1 1 0000 Memory Code Read
b3 17634  26f85ec4 1 0 0 1 [ 1 1 0 1 1 1 1 0000 Memory Code Read
5a boas  83£77207 1 0 0 1 0 1 i o] 1 1 1 1 {000 Memory Code Read
fa b9de 1277779 1 0 0 1 1 0 i Q 1 1 1 1 0000 Memory Code Read
66 12286 108 1 1 1 i 1 a 1 o 1 1 1 1 1100 Memory Date Write
) Q@ da.day=5 da_mon=01
96 laz84 7he 1 1 1 1 1 g 1 o 1 1 1 1 0011 Memory Data Write
@ da_year=1980
de b3ed  ee74f50a 1 4] 0 1 o 1 1 9 1 1 1 1 0000 Memory Code Read
ee bled  ea74d20a 1 Q [ 1 o) 1 i 0 1 1 1 1 0000 Memory Code Read
fa 1a280 2a06 1 1 G 1 1 a 1 0 0 1 1 1 0011 Memcry Data Read
eb 1a282 fea 1 1 o] 1 1 a 1 0 0 1 1 1 1100 Memory Data Read
8 1az84 e 1 1 4 i 1 a 1 0 0 1 1 1 0011 Memory Data Read
® da.year=1980
ee 13288 105 1 1 4 i 1 ¢ b 24 ] 1 1 1 1100 Memory Data Read
@ da_day=5 da_won=01
Te 1a008 531042bb 1 0 [/ 1 i 1] 1 Q 1 1 1 1 0000 Memory Code Read
fe 12288 1 1 1 o] 1 1 a 1 0 0 1 .1 1 0011 Memory Data Read
el 1a23a 40 1 1 3] 1 1 [+] 1 0 [ 1 1 1 1100 Memory Data Read
f1 1a28¢ fe8 1 1 [ 1 1 Q¢ 1 0 0 1 1 1 0011 Memory Data Read
fc 18e6c  cdllcdZce 1 0 o] 1 1 o] 1 Q2 1 1 1 1 0000 Memory Code Read
12 la2be 177¢ 1 1 [+] 1 1 ¢ 1 0 [+] 1 1 1 1100 Memory Data Read
72 1aZa0 30 1 1 [s] 1 1 G 1 0 ¢] 1 1 1 0011 Memory Data Read
%3 1a7c The 1 1 1 1 1 [ i 0 1 ! 1 1 001 Memory Data Wrjte
@ datep. da_year=1980
=] 1a2%e 17%e 1 1 0 1 1 O 1 0 1 1 1 1 1100 Memory Data Read
356 18e70  B926065e 1 0 0 1 Q 1 1 ] 1 1 1 1 0000 Memory Code Read
8e 18274 65ecdf 1 0 Q- 1 o 1 1 0 1 1 1 1 £000) Memory Code Read
Ge 18e78 2578026 1 0 0 1 o 1 1 0 1 1 1 1 0000 Mesmory Code Read
de 18e7c cb5d 1 o] 0 1 1 4] 1 0 1 1 1 1 0000 Memory Cixle Read
ol 12288 fe8 1 1 0 1 1 o 1 0 0 1 1 1 0011 Memory Data Read
21 1a2a0 30 1 1 0 1 1 0 1 0 0 1 1 1 0011 Mewory Data Read
k] 1ale 165 1 1 1 1 1 ¢} 1 0 ; | 1 1 1100 Memory Data Write
@ datep. da_day=5 datep. da_mon=01
59 1a298 fed 1 1 ] ¥ 1 0 0 1 1 0011 Memory Data Read
85 1a2%a 35 1 1 0 1 1 1 0 1 1 1 1100 Memory Data Read
5c 176cc 4b0el7c 1 0 c 1 H Q 1 0 1 1 1 1 0000 Memory Code Read
2 laZac 171e 1 1 [¥] 1 1 Q 1 4] ¢} 1 1 1 0011 Memory Pata Read
a2 1aZae 7246 1 1 [+ 1 1 4] 1 0 0 1 1 1 1100 Hemory Data Read
ea T3b7e 1 1 1 1 1 1 4] 1 [1] 1 1 1 1 1100 Mamory Data Write @ =p=l
6 1a2b0 fea 1 1 [ 1 1 v] 1 0 0 1 1 1 0011 Mescry Data Read
16 laZh2 16 ° 1 [+ 1 1 o 1 0 ¢ 1 1 1 1100 Mesory Data Read
2e Mda 1 | 1 1 | 1 g 1 0 ] | I 1 1100 Memory Data Write @@ »g=1
be 1aZbb 30 1 1 [+ 1 1 0 1 0 0 1 1 1 1100 Memory Data Read
31 1a2a0 30 1 1 1 1 b 0 1 0 1 1 1 1 0011 Mewory Data Hrite
61 lazbd 177c 1 1 [ 1 1 0 1 0 1 1 1 1 0011 Memory Data Read
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