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cited from: Fig 5.1. “Computer Architecture A Quantitative Approach (2nd Edition)”
by J.Henessy and D.Patterson, Morgan Kaufmann (ISBN: 1-55860-329-8)
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SIA Roadmap (1999 Edition)

Year 2001 2003 2005 | 2008? | 201177
© Rule (nm) 100 80 65 45 30
© Tr./ch 220M 441M | 882M 2.5G 7.0G
Pins 3042 3042 3042 3840 4224
signal 1/0O pins 1024 1024 1024 1280 1408
© | Chip clock(Hz) 1.8G 2.5G 3.5G 6.0G 10G
1/0O clock (Hz) 1.5G 1.7G 2.0G 2.5G 3.0G
Voltage (V) 1.5 1.5 1.2 0.9 0.6
Power (W) 115 140 160 170 174
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SCIMA: (Software Controlled
Integrated Memory Architecture)
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On-Chip Address Start Register (ASR) :BAIE 7FL X
On-Chip Address Mask Register (AMR) : 8=

0x00..00 ASR v » O0x0il.... 100
L__AQ +
On-Chip Memory 11..1100..00
/ S
AO 011... ...100
?6‘1 Pr ocessor [ 1
An Chip AO o
AoFyTAE)ZEM !
Oxf f.f f A
MIE7RLRZERM  Off-Chip Memory alz7otR
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a. ¥vvyia 32kB + AFVITAE!) 0kB
b. Fyvyira 24kB + A F YT AE!) 8kB
c. ¥y¥vyia 16kB + A F VT AE!) 16kB
d. Fyvyia O0kB+ AFvT AE!) 32kB
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e.g. 32KB, 4-way set associative cache Way3 ~ Way2 =~ Wayl  Way0
<— total cache size —
ASR x....x-O ....... ...0
0....... .0
; . J J
SET LINE Cache On-Chip Memory
On—Chip | way bit| way bit way for
oMV
Mem size | of ASR| of AMR On-Chip Mem
32KB 00 00 way0,1,2,3 1
0]0) wayO, 1
16KB 0 10 way?2 3 1 |
00 way0 possible
8KB 01 11 e 1 configurations
10 way?2
11 wat3
OKB —— —— N2 0
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— p_load(*ksource, *desti, size, blocksize, stride)

— p_store(*ksource, *desti, size, blocksize, stride)
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— get_Uncacheable(size)
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17 51%& D151 (blocking, 4x4unroll&Y))

#define BL 36 «——— | on—chip memoryEICHLTEINEENAHZERE
OnChi p = (doubl e *)get _OnChi pAddr () ;

A = &nChi p[ 0] ; Z o F T AR fEEEINE
B = &MnChi p[ BL*BL] ; — | FFYTAEYH A X HS
C = &MNChi p[ BL*BL* 2] ; JOv9HY A XEERD

for (ii =0; ii <N ii+=BL){

for (jj =0; jj <N jj+=BL){/*jje, kke, str_ if¥rEmE*/

p load(&c(ii,jj), C sizeC, jje*8, str_O;
" for (kk = 0; kk < N kk+=BL){
p load(&a(ii, kk), A sizeA kke*8, str_A);
p |load(&(kk,jj), B, sizeB, jje*8, str_B);
for (i =0; i <=iie-4; i+=1U){

for (] =0; ] <=jje-4; |+=JU{

for (k = 0; k < kke; k++){

- /* A B, C&#E->T4 x 4 unroll 175§, */ } }
[ * iR ALIE (S LB/} }
p store(C, &c(ii,jj), sizeC, jje*8, str_O; } o}
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