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Icache: : Icache (int icache_size, main_memory *m) {

Branch Target Buffer (BTB)(M 3%

» DERIDBEIZDH, FEETELRAERETS.

mem = m; . s N
struct icache_line { size = icache_size; = ValidE v ERALGESCTHEL.
int valid: buf = (icache_line *)calloc(size, sizeof (iline)):
int tag: } Byte
int data[4]: 3130 1312 11 210 /oftset
} iline; int Icache::fetch(data_t pc, data_t *ir){
int index = (pc > 4) % size:
class Icache { data_t tag = (pc >> 4); Target Address
main_memory *mem; if (buf[index].valid && buf[index]. tag==tag) { /** hit *x/
icache_line *buf; for (int i=0; i<4; i++) ir[il=buflindex].data[i]: Branch Target
public return 1; 1
int size: } |
Icache (int, main_memory*) ; else{ /#* cache miss */ |
int fetch(data_t, data_t*): buf[index].valid = 1: ﬁ
buf[index]. tag = tag: R ———
for (int i=0; i<4: i++)(
data_t ir_t:
mem->1d_4byte (po+d*i, &ir_t);
buf[index]. datali] = ir[i] = ir_t:
~.32
return 0; }
} =
Hit
Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005 13 Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005 4
==y A —_
Branch Target Buffer (BTB)(D =% MHITTYFLZVrDBE
BTB::BTB(int btb_size) {
. size = bth_size;
struet ptb-tine { buf = (bth_line #)callac(size, sizeof (btb_line)): o NEBIFE
int data: ] AT Target address ~ 9enerator
. LA PC, BHR
void BTB::fetch(data_t pc, data_t *target) { l—
int index = (pc >> 2) % size;
c\as;tlsﬂ?‘( buf: data_t tag = (pc >> 2): . )
o ne ot if (buf [index]. tag=tag) *target=buf [index]. data; mHEF Yy, Branch predictor
pu :ﬁt size: else *target = 0; BTB,
BTB(int): PR P RGE Instruction cache
void fetch(data_t, data t*): . g
N - = void BTB::regist(data_t pc, data_t target) {
. void regist(data_t, data t): int index = (pc >> 2) % size;
' data_t tag = (pc >> 2):
buf[index]. tag = tag:
buf[index]. data = target: Instruction
Fetch I
C T T 11
Target PC - _
Pipeline registers
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Icache: : Icache (int icache_size, main_memory *m) {
mem = m; .
struct icache_line { size = icache_size: P8 P3 x P5 (1)
int valid: buf = (icache_line *)calloc(size, sizeof (iline)):
int tag: } P9 =P8 + 1 (2)
int data[4]: @
} iline; int lIcache: :fetch(int pe, int *ir){ o=
int index = (pc > 4) % size; PIO-\‘ + 1 (3)
class lcache { int tag = (pc >> 4);
main_memory *mem; if(buf[index].valid & buf[index].tag==tag) { /** hit *x/ P]-l L PlO X Pg (4)
icache_line *buf; for (int i=0; i<4; i++) ir[i]=buf[index].datalil:
public return 1;
int size:
Icache (int, main_memory*); else{ /#* cache miss *x/
int fetoh(int, intx) : buf[index]. valid = 1: P8 :=P3 x P5 (1)
buf[index]. tag = tag:
for(int i=0: i<4; i++) ( pg>‘ P8 + 1 (2)
int ir_t;
mem->|d_dbyte (pc+4xi, &ir_t);: P
buf [index]. datali] = ir[i] = ir_t; PIO\—‘ + 1 3)
return 0; } P11:="P10 x P9 (4)
}
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