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

mem = m;
struct icache_line [ size = icache_size:
int valid; buf = (icache_line *)calloc(size, sizeof(iline)):
int tag: 1
int 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 8& buf[index]. tag==tag) { /#* hit %/
for (int i=0; i<4; i++) ir[i]=buf[index].data[i]:

class lcache {
main_memory mem;
icache_line *buf;

public: return 1;
int size: }
Icache (int, main_memorys) ; else{ /** cache miss *x/
int fetch(data_t, data t*): buf [index].valid = 1;
1 buflindex]. tag = tag:
for (int i=0; i<4; i++){
data_t ir_t:

mem->1d_4byte (po+4xi, &ir_t):
buf[index]. data[i] = ir[i] = ir_t:

return 0; }
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Branch Target Buffer (BTB)MD 3% Branch Target Buffer (BTB)M 3%
s DEAIDBZEICDH, HEETRFLREEFET 5. BTB: :BTB(int btb_size) (
idE TLN . size = btb_size:
= ValidE v ERIALGLY. strugt bib.line { buf = (btb_line ¥)calloo(size, sizeof (btb_line)):
Byte int data: !
3130 . 1312 11 210
offset void BTB::fetch(data_t pc, data_t *target) {
| BTB | int index = (pc >> 2) % size:
Target Address D Tine *buf: data_t tag = (pc > 2):
blios fne *but if (buf [index]. tag==tag) *target=buf[index].data;
pu :;t size else *target = 0;
Tag Branch Target BTB (int) - }
void fetch(data_t, data_tx): A g
void regist(data_t, data_t); voldi:IBir.‘gzilsz((zsza; ;;:'%d:'i:;;? target) |
data_t tag = (pc >> 2):
buf[index]. tag = tag:
buf[index]. data = target:
.32
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int Mips: :stepifunct() inline void Mips:: fetch() void Mipslinst::decode()
c JzuF { {
opcode = (ir >> 26) & 0x3f;

.- & mcid = me->enqueue(addr, 4, NULL); funct = ir & 0x3f;

fetch(Q;

decode(); }/"’ Ta—F ¥ SWith (opcode) {

. I case 0:

regfetch(); G inline void Mips::decode() switch (funct) {

execute(); { .

it (inst—>attrN e case 33:

inst->ir = mc->inst[mcid].data032; op = ADDU
LOADSTORE) { ‘—J inst->decode(); attr = READ_RS | READ_RT |
memsend() ; G e WRITE_RD;
memreceive(); 3 break;
3 AEUTO4zR .
_ e addu rd,rs,rt ¥

writeback(Q); J spoods et o

setnpc(Q); 3

return ...; Sbsrsy Y [o]rs[rt|rd[033]
3 J 31 2625 2120 1615 1110 65 0
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inline void Mips::regfetch() inline void Mips::execute()

{ {

STEITE S (AppE—R)DEE
#1417 (CPO)DIEREIZ DN THIE

. switch (inst->op) {
if (inst->attr & READ_RS)
case ADDU H

osw e

rrs = as->r[inst->rs]; &= S S0 G S
if (inst->attr & READ_RT) rrd = rrs + rrt; CPO, ;,lJUjAJ%, P )) )I/(OS:E f*)@%m
rrt = as->r[inst->rt]; break; —_ -~ LA =
: TNV ERREE
3 3 > 3
! JI—FOEE, MMVNEEENDEE
- - - ~ m 2 @2 (] Lo &)
inline void Mips: :writeback() 1000 H 3,996
{
I w 2000
if (inst->attr & WRITE_RD) ;
addu rd,rs,rt as->r[inst->rd] = rrd; = o
& r[rd] = r[rs] + rirt]; ®
[o]rs[rt]rd] 033 008 —
31 2625 2120 1615 1110 65 0 —
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= Four words/ block, cache size = 1K words
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