OB a—4 &t 2006 FESERRIRE (A)
2007.2.8

R 1
KA T4 ALE N MIPS VRO T OV 5 LEETTH L EOkTE. MEMED
B LiTRE

ZRVA @f
0 Iw $1, 0($8)
4w $2, 0($12)
8 sub $3, $2, $1
12 beq $3, $4, 1
16 w85 0($3)
20 lw  $6, 0($16)
24 add $6, $5, $6
28 sw. $6, 0($20)

Tal5 LAREKROT S D ORBIIKRDED TH S,

1. LY A% PC, IF/ID, ID/EX, EX/MEM, MEM/WB: 0
2. LAY 7 71)V Reg: Reglr]=7
CBHOVZCAZIZRMEr BAOTWVWS,)

3. ¥—# AEY DMem: Mem|address|= address (address & 4 D53, )
(ZRVR a DAEVIZIIE a ADTWVS,)

17ovZEAMIC 1ROMEEN, F3rayrhsBEr 7oy EARET 570y 78
B oRBERE, Foroyri3Uty MRIBET S, (Boroy EAMTIE. 7RLVA
0DRMEMIZ IV FENTVBEERD, . B1 70y 7EAMTII7 RLA 408750
TxoF, HFL, )

EROLEIC. 70y VAMOBEEEATF—JICA>TWABREE, AL RELTHE
mx k.

Pl 2 | o .
7 RLR 28 R4 22T LR, IMREEREEEDDLIAYBRUT—F AEY
EFDONEE. 10 EXKTET,

i 3
20 BOMA%E

20 sw 85, 0($16)

WBERIEE, BT 7OV IORFERAVTL, ZOEEELVWEFTERIET SO
BF—INAZEDLSCEELES WM ERREK,



ROEBERDS S, BENEATEVDDIZDONT, TFIHRHAT 2.
1. LY A% (PC, IF/ID, ID/EX, EX/MEM, MEM/WG)

b

"W C
— D or—

clock

e (clock IR L T)
Aet (Q=Q)
FXAB (Q=D)
0% (Q=0)

X = o=
- o ol

(a) PC |

PCWrite O

W C
32 32
4+ D Q

clock

(b) IF/ID |
IF/IDWrite IF/IDClear

!

w Cc
64 64

—“*D ot

v clock

(c) ID/EX _
1 ID/EXClear

b

w c
150 150

—“*D o~

clock

(d) EX/MEM
1 EX/MEMClear

b

W C
—“* D Q4>

clock




2.

3.

() MEM/WB

Reg

le—
le— O

w
N

w
LV

W
71 71
D Q
clock
RegWrite
W
-7§LH Read register 1 Read data 1 [~
5
—4» Read register 2 Read data 2 L
5
—4“+ Write register
32
—4+ Write data
clock \
JAN

o HAHL: FD Forwarding OB D L7232 & X, RegWrite DEIZK 5T HIZ

Read data 1 = Reg[Read register 1]
Read data 2 = Reg[Read register 2]

o BEAHD: RegWrite=1 D& E, clock IZRIHIL T

Reg[Write register] = Write data

e Forwading:
RegWrite=1 /D Read register 1 = WriteRegister D & &

Read data 1 = Write data

RegWrite=1 7D Read register 2 = WriteRegister D & &

Read data 2 = Write data

Zero
:> Result
32

32

7 b Contro

funct

ALUOp



ALUOp 8tk

00
01
10
11

Result = a+b
Result = a—b
Result = a funct b
bz

Zero = (Result = 0)

4. Mem(IMem, DMem)

32 32
—»*~+| address Read data
32
—*~+| write data
o EAHL: W DHEICL ST, I
Read data = Mem[address]
o BEAL: WA 1DEE, O IZFEMLT!
Mem|[address] = Write data o
(a) IMem
0
w
32 32
—4+ address Read datal—7**
(b) DMem
( MemWrite
W
32 32
—4+ address Read data
32
—4~+ Write data

1z, —(WA-clock) 28 0 25 1 REDD & &,



5. Control

op | ALUSrc ALUOp RegDst Branch MemWrite RegWrite MemtoReg
add 72 & R-type O 0 10 1 0 0 1 0
Iw 35 1 00 0 0 0 1 1
sW 43 1 00 X 0 1 0 X
beq 4 0 01 X 1 0 0 X
6. Hazard Detection and Forwarding Unit
o NY'—RDIEWIFE GE¥EIE)
ALUSelA’ ALUSelB’ PCWrite IF/IDWrite ID/EXClear
0 0 1 1 0
e EX N\Y—K
ID/EX.RegWrite=1 2D FDHRE
case A: IF/ID.rs=ID/EX.rd 22D ID/EX.RegDst=1
case A’: IF/ID.rs=ID/EX.rt 22D ID/EX.RegDst=0
case B: IF/ID.rt=ID/EX.rd 5D ID/EX.RegDst=1
case B: IF/ID.rt=ID/EX.rt ,*D ID/EX.RegDst=0
case  ALUSelA’ ALUSelB’ PCWrite IF/IDWrite ID/EXClear
A 1 0 1 1 0 (Forwarding)
A X X 0 0 1 (Stall)
B 0 1 1 1 0 (Forwarding)
B’ X X 0 0 1 (Stall)
AEB 1 1 1 1 0 (Forwarding)

e MEM N\¥—R
EX/MEM.RegWrite=1 "D T DHFE

case C: IF/ID.{S=EX/MEM.WriteRJegister D EX NH—E case A, A’ T/aW»
case D: IF/ID(rt=EX/MEM.WriteRegister /> EX /\Y'— K case B, B’ T/Z\
o 7 . |

case  ALUSelA’ ALUSelB’ PCWrite IF/IDWrite ID/EXClear

C 2 0 1 1 0 (Forwarding)
D 0 2 1 1 0 (Forwarding)
C&D 2 2 1 1 0 (Forwarding)

e EX N\Y'— K& MEM N¥'— RDERICEZ 285 (BLEWNDH D)

case ALUSelA’ ALUSelB® PCWrite IF /IDWrite ID/EXClear
A&ED 1 2 1 1 0 (Forwarding)
" B&C 2 1 1 1 0 . (Forwarding)
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