HEE7 -5 2794 89—13
(1991, 7. 19)

RITEEICE D < BIEBRVLIWER S SO EAERK

AH Edx i T B Igs

*HEBLERFE L¥H
w3 FAFEEAMTED

VLIWEGERICB VT, VLIIWR K T84 RV -V a0 ETHBETL I LI0L ), VLIWE
BMLELTETTEHRERET D, COFRDEAKCLY, V=T DEA VAT VABRF TN —F &
DA~V E =V BIFTOF =Ty TEF LYV EEVLELESND L EDIC, REAGES 71— F
DBLHAREEL oo AHRNERA L BMEVLIWR A SBOERER L Ry L b2, ¥ 3IaLb—Y
VL DIEROVLIWRIEH EHE 280 558 RIREERIL I NG Z LR GHEHNHM SN B I L 2R,

Reconstruction of Instruction Words
by Delayed Execution in VLIW machines
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This paper describes a new mechanism to speed up VLIW machines by introducing a delay parameter into the
individual operations which compose a single VLIW instruction. This parameter indicates the number of the steps
by which execution of the operation is delayed. This mechanism makes it possible to overlap the execution of loop

and subroutine instances and to improve the efficiency of code usage. The simulation shows that this method

results in 8-58% speedup.
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loop:
loop
body
(a) a VLIW program
TU AU V] BU
MOV baseA,R0| MOV size,R1
foop: | LoADL {Rol.R2
SHL 1,R2
loop
ADD 1,R2 DECR1 instance
STOREL R2,Ro]|  ADD 4,R0 BRA NE loop
loop: | LoAoL [Roj.R2
SHL 1,R2
loop
ADD 1,R2 DECR1 instance
STOREL R2,[ROj} ADD 4,RO BRA NE loop
time

(b) execution timing
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(b) with 2 cycles delayed execution
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TU AU 1] BU

MOV size,R3

" (a) a sample program

TU AU U BU

"MOV size,R3

loop:

(b) a delayed execution program

TU AU u BU
MOV size.R3
LOADL [Ro}.R2 DECR3
[STOREB R2,[R1)] ADD 1,R0 BRA NE,loop
LOADL. [Ro],R2 ADD 1,RY DECR3
[STOREB R2,[R1}] ADD 1,R0 BRA NE loop
LOADL [Ro).R2 ADD 1,Rt DECR3
[STOREB R2[R1]}] ADD 1,R0 BRA NE loop
ADD 1,R1 RET

(c) execution timing tima

B4 WV—TDF—"F v TEFT

COTUTTLAREFTLLLEDIAIVIER
()Rt KIETH TNV —TDEA
VATV ATCTHD, BN—TAVARY VAR EDR
BDAVAY Y AREF—-NFyTERTE), L
244 ZNVTEFTENTVE, COFTIE, &F
ROBAIZL Y, V= TREDEFTEHEIPERD

2312 ), T, TUSTLADOESLENL 4L
WA LTWAEIEIRENT VS,

B2HTN—F>DA—NT v TRIT

TU AU ¥} BU
NOP NOP MOV varX,R0 NOP
LOADL [Ro).R2 NOP MOV varY,R1 NOP
. JroapLiR1LA3 NOP . NOP CALL SBRT
main
program [STOREL R4[R0} NOP NOP NoP
STOREL R5.[R1) NOP NOP RET
sbrt: NOP NOP MOV R2.R4 NOP
] NOP NOP ADD R3,R4 NOP
subroutine
NOP SAR 1,R4 MOV R2,R5 NOP
NOP NOP SUBR3,R5 NOP
NOP SAR 1,5 NOP RET ——
(a) a sample program
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LOADL [R1],A3(+2) NOP MOV varX,R0O NOP
. 0].R:
main |LOADL[ROLR2 NOP MOVvarY,R1 | CALLSBRT
program |sTOREL R4,jRO] NOP NOP NOP
STOREL RS,[R1)] NOP NOP RET

sbrt:

subroutine

(b) a delayed execution program

TU AU V] BU

MOV varX,RO

MOV varY R1

CALL SBRT

[STOREL R5,[R1]} RET

(c) execution timing

time
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