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Moore’s Law

Moore's Law

Mocre's Law atates that the transistor density on integrated
eireuits daubles about every two years. Moore's Law has beon
amazingly sccurate over time, In 171, the Intel §004 processor
held 2,390 transistors.

held more than 1 biltion

Meare's Law, increasing functionality and performancs, and
helping te bring growth to industries worlkdwide.
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Byte
Hll 3130 1312 11 43210 Offset
Tag
Index
valid  Tag Data
L 1
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lcache: : lcache (int icache_size, main_memory *m) {

mem = m;
struct icache_line { size = icache_size:
data_t valid; buf = (icache_line *)calloc(size, sizeof (iline)):
data_t tag: }
data_t data[4];
} iline; int lcache::fetch(data_t pc, data_t *ir){

int index = (pc >> 4) % size:

data_t tag = (pc >> 4):

if (buf[index].valid && buf[index]. tag==tag) { /** hit */
for (int i=0: i<4; i++) ir[i]l=buf[index].data[i]:

class |cache {
main_memory *mem;
icache_line *buf;

public: return 1;
int size:
lcache (int, main_memory%) ; else{ /#x cache miss *x/

int fetch(data_t, data_t*); buf [index].valid = 1:

Iy buf[index]. tag = tag:
for (int i=0; i<4; i++){
data_t ir_t:

mem->|d_4byte (pc+4*i, &ir_t);
buf[index]. datali] = ir[i] = ir_t;
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return 0; }
}
9 10
Adaeled from Cameuler OIganIIEIIGH andDeslgn, Patterson & Hsnnessx‘ © 2005 Adaetsd from L‘ameutel Dﬂamzatmn and De.wzn Patterson & HEnnessx, © 2005
BEWNAURIEDGRSIVTF S5 TR D F 38 (5315 F 581D
o ISATSAUIZNT LEECSERNEDIZIE,
USRS ETTYFUIEIC, RD3DEFALL FO5SLhY S P
BB, ~ (R )
« TIVFLTOBRAHENESH ST
. SRAE g:nﬁ;ﬁéﬁt;&‘ —
. SEETRLR "
11 12




BN LD IR E O F R (5IkF A

Bl TR W B [I}*‘DD* T [T
[ 1] [ 1]

(TIT T T TT]
/ AIBICE5EIC1RERE, SEHFHRHEIOND.

MR L HEE L =a 5 51 WG REMNODO>TULVELEGRRF

Processor

Start

HEMEE A FEE LTz di T 51

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

"SIl L1 il BENN, nann nusil

FANELNELTRBMICILELTLSHRT

/\miAA
M REREHS D5 s
Processor
Start End

nd

#7704 S5 L Vector Add

#define VSIZE 4
void vadd(long #A, long #B, long *C) {
for (i=0; i<VSIZE; i++)
C[il += (A[il + B[iD):

Bl

B2 *C =*C + (*A + *B)

i++
A++
B++
C++
i<4

False

return

##EI0—557 B3
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VTGS F B Branch Always
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#define VSIZE 4
void vadd(long *A, long *B, long *C) {
for (i=0; i<VSIZE; i++) {
if(A[i]<€0) error_routine(); BE
Cli]l += (@[] + B[iD);

} B2

*C =*C + (*A + *B)

False

}

#H#Eo0—457 B3
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GshareD 3% Exercise
class Gshare | Gshare: :Gshare (int bpred_size) { gshare @%%
data_t bhr: size = bpred_size;
data_t *buf: buf = (data_t *)calloc(size, sizeof (data_t)):
public: for (int i=0; i<size; i++) bufli] = 2;
int size; }
Gshare (int) ; . .
int predict (data_t); int Gshare: :predict(data_t pc) {

void update (data_t, int);
}

void Gshare::update(data_t pc, int taken) {
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Gshare( =i

Gshare: :Gshare (int bpred_size) {

class Gshare { ° )
size = bpred_size;

Gshare (int) ; . .. :
int predict (data_t) ; int Gshare: :predict (data_t EC)[
void update(data_t. int): int index = ((pc >> 2) " bhr) % size;
b - return (buf[index]>1):
}

void Gshare::update(data_t pc, int taken) {
int index = ((pc >> 2) ~ bhr) % size:
if (taken!=0 && buf[index]<3) buf [index]++;
if (taken==0 && buf[index]>0) buf [index]——;
bhr = (bhr << 1) | taken;

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

data_t bhr; ) )

data t *buf: buf = (data_t *)calloc(size, sizeof (data_t));
public: for (int i=0; i<size; i++) buf[i]l = 2;

int size; l
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