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int a[1024][1024], b[1024][1024], c[1024][1824];
multiply()

{
unsigned i, j, k;
for(i = @; i < 1024; i++)
for(j = ©; j < 1024; j++)
for(k = 8; k < 1824; k++)
c[i][J] += a[i,k] * b[k,]];
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LD  FO,0 (R1)

LD  F1, R2(R1)
LOOP1: ADD FO, FO, F1

ADD F1, FO, F1

ADD R2,4,R2

SD  FO, R2(R1)

ADD R2,4,R2

SD  F1,R2(R1)

BNE R2, R3, LOOP1
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Reorder Buffer

Status Destination | Value Instruction Entry
(issued,
Ex,commit)
ROB7
ROB6
issued R2 ADD R2,4,R2 ROB5
issued F1 ADD F1, FO, F1 ROB4
EX FO ADD FO0, FO, F1 ROB3
commit F1 1 LD F1,R2(R1) ROB?2
commit FO 1 LD FO,0(R1) ROB1
Reservation Station
Operation Registers Destination
MULT (2)
MULT (1)
ADDI (3) 4, R2 ROB 5
ADDI (2) ROB3, ROB2 ROB 4
ADDI (1) ROB2, ROB1 ROB3
Load/store (3)
Load/store (2)
Load/store (1)

Registers Reorder

Reg FO F1

F2

F3 |F4 |F5 |F6 |R1|R2

R3

Reorder# | ROB3 | ROB4

ROB5
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Reorder Buffer

Status Destination | Value Instruction Entry
(issued,
Ex,commit)
commit R2 R2+16 ADD R2,4,R2 ROB7
commit - - SD  FO, R2(R1) ROB6
commit R2 R2+12 ADD R2,4,R2 ROB5
commit F1 8 ADD F1,F0,F1 ROB4
commit FO 5 ADD FO, FO, F1 ROB3
issued - - BNE R2, R3, LOOP1 ROB2
EX - - SD  F1,R2(R1) ROB1
Reservation Station
Operation Registers Destination
MULT empty
MULT empty
ADDI empty
ADDI empty
ADDI empty
Load/store empty
Load/store empty
Load/store ROB 3 R2(R1)
Registers Reorder
Reg FO F1 F2 |F3 |F4 |F5 |F6 |R1 |R2 R3
Reorder# | ROB6 | ROB1 ROB7
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LD  FO,0 (R1)
LD  F1,4(R1)
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LD F2,8(R1)
LD  F3, 12(R1)
MULT F4, FO, F3
SD  F4,0(R4)
MULT F4, F2, F1
MULT F4, F4, 2
SD  F4,4(R4)
MULT F1, F1, F1
MULT F2, F2, F2
ADD F4, F1, F2
SD  F4,8(R4)
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Reorder Buffer

Status Destination | Value Instruction Entry
(issued,
Ex,commit)
ROB7
ROB6
ROB5
issued LD  F3, 12(R1) ROB4
EX LD F2,8(R1) ROB3
EX LD  F1,4(R1) ROB2
Commit LD FO,0(R1) ROB1
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Reservation Station

Operation

Registers

Destination

MULT




MULT

ADDI

ADDI

ADDI

Load/store

ROB 3

12(R1)

Load/store

ROB 2

8 (R1)

Load/store

ROB1

4(R1)

Registers Reorder

Reg FO

F1

F2 F3 F4 |F5 |F6 | R1

R2 | R3

Reorder# | ROB1

ROB2

ROB3 | ROB4
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IR 772070
Reorder Buffer
Status Destination | Value Instruction Entry
(issued,
Ex,commit)
issued F4 ADD F4, F1, F2 ROB7
commit SD  F4,0(R4) ROB6
issued SD  F4,8(R4) ROB5
EX F2 MULT F2, F2, F2 ROB4
commit F1 4 MULTF1, F1, F1 ROB3
commit SD  F4,4(R4) ROB2
commit F4 12 MULT F4, F4, 2 ROB1
Reservation Station
Operation Registers Destination
MULT ROB 4, ROB 4 ROB 4
MULT




ADD
ADD
ADD ROB 3, ROB 4 ROB7
Load/store
Load/store
Load/store ROB 5 8(R4)
Registers Reorder
Reg FO |F1 F2 F3 |F4 F5 |F6 |R1 |R2 |R3
Reorder# ROB3 | ROB4 ROB7

('P15) !2wn nR 1w 29" MMpon 9% commit ¥¥a% N By w7 P T nd .6

2 .n>y27;7 LOAD: n7ipp 010 »19% nvaws 2 2°001 1798 mTips 13 1w ,pww e 23
nYaws 4 1991 W a2 ¥I3032 n2ovnn R nwrown MULT -1 nmps novas »19% niawn

1YY mnea narnon it MULT -3 nmips aomna .pwnannMULT -7 nipo nooid 210

.commit -5 o917 25-21 24 SD 23 "mna nn»non ADD-1 nmips 22

('P12) 3w phma PR Aww w7

X120 1770 O"Y NPT MWHW XN

10




