THEVLRGRSE R R

1. (3.8) H%shASLIhRER/KLH 5 BRdl ik, Ik 1. 3. 4. 5 B FiEH

1. 2. 5Bt 45 2 BRrmh i)y 2At, JEAR BN I )y At T ELIK 2R i w]
DL L IR 5] N Ui BT AE T AR L (R K AR R R . R K R Bk
4 (A; X BY), BITEHERMZR . I AR,

i
At At At
— - —J—L— —_— — - | -—
1 2 3 4 3
At 2AL '—| r—

etk

2. (3.9) fE—A 5 BUU/KE&MLHN L, SBHATHIEEI AL, 4L IAt A RESE
e AMES, HILARI TR,

-

T — i [

— 1 2 3 E| 5 | ] T B 9
HgER T | 1
| I
=1 of )
52 o “J
23 o ~ of
| —t
S" ; '\"I \-'I
35 | . o

(1) K EAT 5 M L R
(2) SRULKER ) f HIE I B SR AT e K AR I
(3) MMM 6 MES, RIKL PSRt

3. (310> A5 BUii/KE, HBIHITIIEIIY At, HIZIRUT FroR:

g, i 1 2 3 4 5 8 7
Sl N ' J
i s J J
S3 J J
St J J
S5 N N

(1D K EAT 55 HPIRS R 14

(2) Jp ) SR HE S0V AN S5 s T [ 98 1] 52 R 45 P 1] ] o e 2 P 7P i U 10 2 SRS
TS5 AR R P SRS PR K 2 e KA R

(3) LN 10 MESS, 703K R I P8 SRS I K e PR S B A ik
AN L



4. (3.11) 7£ MIPS /K% EigfT L RS T 51 .

LOOP: LW R1,0(R2)
DADDIU  R1,R1#l
SW R1,0(R2)
DADDIU  R2,R2#4
DSUB R4,R3,R2
BNEZ R4,LOOP
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A Fully-Bypassed Simple 5-stage Pipeline

stall PC for JAL, ...
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R-type: Lopl rs | rt [ rd | [func]
I-type: Lopl rs | rt ] immediatel6 |
J-type: | op| immediate26 |
source(s) destination
ALU  rd « (rs) func (rt) rs, rt rd
ALUi  rt « (rs) opimm rs rt
LW rt < M [(rs) + imm] rs rt
SW M [(rs) + imm] « (rt) rs, it
BZ cond (rs)
true: PC « (PC) + imm rs
false: PC « (PC) + 4 rs
] PC « (PC) + imm
JAL 131 « (PC), PC « (PC) + imm 31
JR PC « (rs) rs
JALR r31 « (PC), PC « (rs) rs 31
ws = Case opcode re1 = Case opcode
ALU =rd ALU, ALUi,
ALUi, LW =rt LW, SW, BZ
JAL, JALR R31 JR, JALR =0n
J, JAL =off
we = Case opcode
ALU, ALUI, LW =(ws=0) re2 = Case opcode
JAL, JALR =0n ALU, SW =0n
=off =off

we-bypassg = Case opcodeg

ALU, ALUi,

=(ws=0)

=off

we-stalle = Case opcodeg

LW =(ws=0)
JAL, JALR =0n
=0off

(1) Write down the bypass condition for the path between M (Memory) -> D(Decode)
stages into register B. (The path is shown with a dotted line in the figure.)

Bypass Mem->1DB) =

(2) Write down the stall condition in which stalls are only caused by data hazards.

Stall =

(3) Please write down an instruction sequence (with fewer than 5 instructions) which
activates the bypass logic in Question(1).



