OB a—4 Bt 2005 EESBRAE (A)
2006.2.9

PIRE 1 :
RA T 54 ALE NIz MIPS X >RO TV 5 LERITT 5L E0RTE. MERED
B EiRE :

7RVA @f

0 w  $8 0($16)

4 slt $4, $2, $3

8 beq $0, $4, 3
12 add $8, $8, $1
16 sub $3, $3, $1
20 beq $0, $0, -5
24 sw 88, 0($20)

SOYS LREREOTS S ORBILROED TH 5,

1. L¥2# PC, IF/ID, ID/EX, EX/MEM, MEM/WB: 0
2. VA% 77 1)l Reg: Regfr]=r
BEOLIAZIZIIMEr A TWNS,)

3. ¥—#% AEY DMem: Mem[address|= address (address I3 4 DfE¥. )
(7 RVRaDAEYIZIMEa BRADTWVS,)

170y 7B 1 ROREEN, B570y 72589 /0y 7EMET, 5 70y 74
Wi OREERYE, Boroy 3ty MREEETS. BorOyZ7EMTIE, Y RLA
0 DRMEMNT Ty FINTNBRERD, L. H1 70y 7EMTIRY RL 2 4 0MFD
JxvF Fxk, )

SEROELERIC, 70y 7AMOBELEERT—IWCA>TWAMAE, TALPELTEHE
mik. 28 BHLUROGRNIE. BHERS 28 BHOMSY). (32 BMOBME), - DX
F. e :

FEIRE 2 . .
ZRLUZ 24 OREGERTUER. IHREBERRSHEZDDLPAYBLIUET—F AEY
EEFOREE, 10 EXTET.

8 3
(1) M MEM A5 —Y T ID AF—Y TETTED L IRT—FNRATHIIE,

SHEGEBREZ AR 7 O 78 A ZI)VITIED D

(2) beq, bne M4 % ID AF—Y TEFTTHEDIZ, T—INAEEDLSIEETL
Lnh, BB ZERL THAT K. -

(3) COEEILD. CPU 02 Oy & AR HIZE SR 5730 h s LA\, CPU
oz oy 7 @AEHRTIES TICRUOREZRREX.



MOERERDS S, BENEBATEVLDIZDVT, LAFIEHHAT 5.
1. LY A% (PC, IF/ID, ID/EX, EX/MEM, MEM/WG)

—s{ D o

clock
JaN

B (clock WZREIIL T,
Aot (Q=Q)
#XA%  (Q=D)
7Y (Q=0)

X = oS
- o ol

(a) PC
PCWrite 0

w c
32 32
—“*D o~

clock

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

b

W C
64 64

clock

(c) ID/EX
1 ID/EXClear

Lo

W Cc
150 150

- D Q4

clock

(d) EX/MEM
1 EX/MEMClear

b

W c

—“*D QA4

clock




(e) MEM/WB

2. Reg

71

s je—
— O

clock

71

RegWrite

!

Write data

b bt

W

Write register

clock

A

w
1 V]

Read register 1 Read data 1[4

W
N

Read register 2 Read data 2 (745>

o FHAHL: TD Forwarding DEHAENRD S22 & &, RegWrite DIEICK 5T HIC

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

o FEAH: RegWrite=1 D& E, clock IZFEML T

Reg[Write register] = Write data

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

3. ALU

Read data 1 = Write data

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

Read data 2 = Write data

>

— b

funct

32\
a

Zero
Result

32

Contro

3

ALUOp



ALUOp ®ifE

00 Result = a+b

01 Result = a—b

10 Result = a funct b
11 Ebzn

Zero = (Result = 0)

4. Mem(IMem, DMem)

32 32
—“+ address Read data —~—>
32 .
—4~+» Write data
o HAHL: W DEIZE ST, HIZ
Read data = Mem(address]
o BXAH: WA LODEE, ZOyZIZEMLT
Mem|address] = Write data
(a) IMem
0
W
32 32
—~+ address . Read data
(b) DMem
MemWrite
W
32
Read data

32 .

—4+ address
32

—Z

Write data

1gpid, ~(WA-clock) 210 25 1 KEDS L E.



5. Control

op | ALUSrc ALUOp RegDst Branch MemWrite RegWrite MemtoReg
-add 72 & R-type 0 0 10 1 0 0 1 0
lw 35 1 00 0 0 . 0 1 1
swW 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—ROIBWEREE (EREIE)

ALUSelA’ ALUSelB’ PCWrite IF/IDWrite ID/EXClear
0 0 1 1 0

o EX N\Y—FR
ID/EX.RegWrite=1 D FOHE
case A: IF/ID.rs=ID/EX.rd #*D ID/EX.RegDst=1
case A’: IF/ID.rs=ID/EX.rt .2 D ID/EX.RegDst=0
case B: IF/ID.rt=ID/EX.rd 7*D ID/EX.RegDst=1
case B’: IF/ID.rt=ID/EX.rt 70D 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)
A&B 1 1 1 1 0 (Forwarding)
e MEM N¥—R

EX/MEM.RegWrite=1 7D F D&

case C: IF/ID.rs=EX/-MEM.WriteRegister MO EX NY— K case A, A Tl
case D: IF/ID.rt=EX/MEM.WriteRegister D EX /\#'— K case B, B’ T/x\»

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)

o EX NY'— K& MEM N¥— RAREMICEZ 558 (BDEMIHB)

case  ALUSelA’ ALUSelB’ PCWrite IF/IDWrite ID/EXClear
AED 1 2 1 1 0 (Forwarding)
B&C 2 1 1 1 0 (Forwarding)
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