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Branch on Fetch Method for Pipelined Processors

SHUSUKE OKAMOTO' and MASAHIRO SOWA*

We propose a new branch method which is an approach to reduce the branch hazard in
the pipelined processors. In this method, the processor can identify a branch instruction on
fetch stage of pipeline and it begins to watch the determination of the branch condition. So it
can begin to process the branch as soon as the branch condition is set. Because of this early
branching method, the zero cycle branch may occur. This paper describes the instruction set
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architecture as well as the effect of this method with showing two sample programs,
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other Inst. 10
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(a) Unconditional Fetch (b) Conditional Fetch

1 program samples using branch on fetch method
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IF:Instruction Fetch
ID:Instruction Decode
EX:Execution

MEM:MEMory access
WB:Write-back

FID:Fetch Instruction Decod¢
IQ:Instruction Queue

2 Dpipeline structure
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3. O35 Lfl

2O LB ERTIEICEY, 72y F 50
HROFIEERY, Bl e LT, 7 v FEERclt
R 208N AT 5 A NEY R ENDB LT 2, Ty
FErPE, IF CT oy FENLHK, 72y F4o4%H
RIZFa—F 32 FID ~NLFEND, £OMBOEHIT,
EEMIZID NHERBY, NAT G4 VA —NET
[FH5IDNEDLNZVEBAITIE, 72y F LS
FRGEF2—-THBIQ~EHN, TOBT v F L
RIRBEEZRO L ) ITAEIEDSND L 22, #]
T, HBO-DIBES 2174 ) DLX 7ok y
FIERAVB, SONAT T4 U HRIE. 1205
FID, IQ %3 7zd D¢, HEREIL ID Cifhbh
BEFEELTWS,

3.1 EO¥oC oLk

ERTO v 7 0ETHICIZ. O—-F &S00S, F—
FoFyvia iR, BEVNEREEOTLVFY A 2
WET R LX) F— SN — R CLTNRAT T 4
YR —NTRRRIE LD, Ty FAHESRT
B, COLIRMRTOERLTT 2y F 4T 27
DT, R X o Tid, 7oy FRGOMER = D X
P=AHIZfT ERELTYOS A I AGIEE 125,

FZIE,

for(i=0; i<N; i++) A[i] += 1;

D&%, BIIDETOERIZ] g+ s0Es
2 %o 13 REFNNDEEROFR (A+44), 15 ¥ EXK
iv 16 % N, 17 2% A O%EEZFHE T2 L. DLX
TRIDOV—TIER 3D E 122,

1 2 3 4 S 6 7 8 9 10
s1li r3,r5,42 IF ID EX MEM WB
add r3,r7,x3 IF ID EX MEM WB
add r5,r5,#1 IF ID EX MEM WB
sle rl,r5,ré IF ID EX MEM WB
1w r4,0(r3) IF ID EX MEM WB
addi r4,r4,#1 IF ID st EX MEM

bnez ri1,L5 IF st 1ID
sw 0(x3),r4 IF ID
slli 1r3,r5,#2 IF

RI3 loop iteration on DLX

LS

SLE R1,R5,R6,*

L5+8 [

other Inst.

&4 simple loop
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1 2 3 4
fnez r1,L.5,8,? IF st st st

8lli 1r3,r5,%2 IF ID BEX
add r3,r7,x3 IF 1ID
add r5,r5, #1 IF

sle rli,r5,c6,*
1w rd,0(r3)
addi 1r4,r4,#1
8w 0(r3),r4

fnez r1,L5,8,7?
8l1li r3,r5,#%2

5 loop iteration with branch on fetch

1 2 3 4 5 6 7 8
fnez r3,L1,1,2 IF st st st

subi x3,rl,#2,* IF ID EX MEM WB

subi r4,r2,#2,* IF ID EX_ MEM WB
Ll: fnez r4,L2,?7,2 fEdro

addi ri1,r0, #1 IF ID E

t L2, 7?7 IF F

add r2,r0,x0 I

L2:

@6 branch to select size
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