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Abstract

In this paper, we will propose an HDL generation method for pipelined processors with out-of-order
completion function. In scalar processor with out-of-order completion function, various pipeline hazards
occur because it controls several components concurrently. The generated synthesizable ASIP includes
HDL description to avoid these pipeline hazards automatically. The experimental results using a subset
of MIPS R3000 instruction set demonstrate that a generated processor with out-of-order completion
function achieves more than 20 % reduction in execution cycles compared with a processor only with
in-order completion function.
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¥, REFETHE, IDAT—JICFa—%EEBEL



(HI,LO <- $1X$2)
MFLO ($3 <~ L0O)

MULT $4,$5 (HI,LO <- $4X$5)
MFLO S6 ($6

MULT $1,$2
$3

<- LO)

B 5: AR E FEOo MY

T, BIACTERVH AL —RICEET LI L DR
THhH. SROEHRTIE, FHNORELE+TTIIT2
o7z, Fa—OREBICL AR, oy Y BIC
B BFETTA o VEBERBRL T, Bruy JEST
BICEE Toktt, EFaSFIFENsNL HiIZT—% -
NF—F 2HEIRETAOTHIIE, Fo—-%E
BL ZWIEAD out-of-order 58 T HI7 T & v D EATY
B A IAEFRELENT S, Fa—2EELL
BED out-of-order SETRI T Tt v DETHA F v
BUc3 KEREITEI S v,

6 HbHYIC

FHETIE, out-of-order T T X EHT 5 L MK, /¥
4TS5y N F-FrE#EEREL 70k - €
7O ODL e T HEEREL 72.

out-of-order S TOFEBITL Y, wVFH A 7 Vil
BEPZFOWREFHBEINDLZ L 25, FHEE
BICLY, a7 7 ) =3V IBNTEOLE
F A INBOBIHFHRTE LI LD, REFELC
I AHRHIIREN, EREND T ALy FOMFEON
AR SN

BEFETHE, AT T4 - = F ol B,
X —-DEEICEY, EoX ) aeaFNc b o i
ol IDAT—VICXa—%2BMETLIFEICLLY
B, T—F727FvORRL 7Ly FIIBNTY,
TTIAETANAF ) I-F 28R EHEET R
(FHTEDLIETH D, out-of-order SETRID T 17
LIz X BETYA ZVEL, in-order BT R E L
BLTEMTAER RV, ETTAGEYNIRTET
BEIFAEV, ZOF2—OFEECLY, FOKREE
BT AZEOTEETH LA, Fa—ORESIZTO
TAEPLETHLOT, Mo —FF 7238435, 2
DF 2 —DEBFPEL YT, EREhT Oy
HADOBEBLRIV LT - ATV a—FDEENSHE
ORELLD.

B

FRZHEDBIH ) HERT AV b E#HN,
KERFAWMEEOFRICERT L. 5B, KFL
O—Ei (BR) FEEE TR > ¥ — L O LEE
2k 5.
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