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Decrease of the Effect of Harzard Due to the Conditional
Branch by Use of Software Pipeline
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Computer Center, Tohoku University
980 Computer Center, Tohoku University, Sendai, Japan
Tel.022-221-3380 Fax.022-263-9202

In the conventional pipeline architexture, an instruction is divided into a series of many segments,
and they are executed continuously by hardware to realize a high speed computer. However,
the architecture does not work well in case of conditional branch. Therefore, we propose a new
architecture, in which one conventional instruction is divided into several micro-instructions,
and they are executed by software not but the hardware. It is found from some C programs that

the proposed architecture offers us a twice faster computer in case that a program has many
condition branches.



1 FaAHE

R, BHEEEOREILERL coOFEL L
T EBROGEE2 1 R5Fy S CEFCED R —r—
2 TEHEEC, 1 DO EEOFER & H
TELKDEBD AL T T4 vCoEFTDLR—
NAT A VEHERrEREIhTETWS, (1)
LaL, ThbDHFRTR, wFhdb —FJ=7
CAAT T VBT B, REREOED
F—FoREr#Tohd, (2] 77V r—va
Y IC k> TRHERN ICERIEARL 5 B E#E
W, £TC, AR TR, "= FU=2TICXB4
T5A VB EFERIC 1 D0oGS R EKO X T v
TEBZFEDDOD, ThokAA—F Y TR
T7IAVRET O CHEL, ~4 7 afS L
THEY 7 'w=TchllliTaz kb, &4

DEDOBEDA Y -~ FOREBEEOX 2 HLR

RT3, COFRE, WEOGES L VM EE
DEEEARBE WS TEhDT, KBRX TR
MREHAB PR 2T 3,
AFRXTR, B, #EARCEFT 2 ¥~ ¥
DHEOBD L AT T4 vOBRKROBEREEL
hCFi b, BAOWEECTFRENFD
Bk (3] DDA TwE TS ans b,
ol VRN Do TV IS ER Yy Fv—12
7RI at LTHN, BEHFROEIMEX B>
O3,

2 N=FOxF7ICLBENATSA
MBHERICE FTDINY—F D
g

NATSA VEHEE L, 1 DRSS RERFT
301, I M1 KRT X5, G807 2y
# (IF), F=—F¥ (DEC), %fF (EX) ¢
w5 3008S (BRE) Kad, thfht s
CEFTT 5 LICk ), BROGSHNET 515
BCRENICHGSOETRHRE (1,/ 54754

vOBRR) €T sEHEETH 5, KL, CoR
A3 5L oRERTH -, BiFTik, <4
774 voBRBEYECEL LTEHEIERM D 2 —
NR=RA T T4 VEHEEIERLIhTETwS,

3T

IF |DEC| EX

IF |DEC Ei7
- T >
IF : Instruction Fetch
DEC : Decode
EX : Execution

B 1: R4 774 vHEBICET 2 44=Fomh

LaL, 20AL 7574 vIMBAERZ., &5
BEOBED A Y — Y2 e 25, iz, 2oC
DTRTFIADT vy FIH A — F%E 3ICF
T kL, BeZ#HBEHPI00 071
730C, avA4rxtrvaviz (—S —0)
THD, COHEEE. 1G8% 127y TTE
Il oT, REDBCRRT 3 ¥ — Fo
ERHTRREF— 2255 ¥ coRREb R
B3 s ¥ —roRErRhdhdELAL—7% 1
EEFT 20, REBERRIL LA L ELCT ATy
T .BRALAVWLERL 6 XF v 703 RFTh
2, Ldl, o7 a5 A EBICERFLTH
Bz L AKR. REXRIT T LEvChn
FERN—-T I ERLETEOK1 0RF v T
ok, COBROEUFKCETZ ¥ —F
DEBLR, "—FVzTRIVALATITA ViR
HI 58HEBCE T, {EHAKT T2 2T
RECEFTTREGED 7 29 FRETFLAVADK
LS, BiEck, FRASBRO~—F Y = T#
BEROREEY » 525, £BORIT. RELO
HRBEEDEDSTHELSART 7V r—a v
BRBFLIEHTANESHEIERS 3,



double a[1000];
double sum;
main()
{
int i,3,k;
for(i=0;i<1000;i++) {
if(alil<0.0)
sum -= af[i];
else

sum += a[i];
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