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Abstract

This paper presents a study of code generation and its optimization concerned with functional
extension of our language processor generator MYLANG. This paper includes two topics. One is a
problem of register assignment to an arithmetic expression. The other is a problem of code generation
from a labeled automaton which is constructed by our MYLANG system.

For the optimal assignment of registers to a given arithmetic expression, this paper introduces and
modifies Sethi and Ullman’s algorithm which decreases load and store instructions and shortens the exe-
cution time of an object code transformed from the arithmetic expression. And this paper shows how
to generate the object code from the labeled automaton, and gives some examples.
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PGOTO,R1 ~ ° "BRANCH,LBL1Y

PERROR,R1,R2 BRANCH,STACKS

PYERM, R, R2,R3,R4,5R3 LINE,RLP,LRL®,SLINE,CLINE,BRANCH, .
TVABLE,BLK,INFI1,INF2, INF3, INF&, INFS,1

PGOTORT BRANCHZTBLTY

IMED,RILR2,R3 STACK2,1

IMED,R1,R2/RS STYACK2.0

ARITHM,R1,R2,R3,R4 STACK1,STACK2,15

PGOTO,RT BRANCH,LBLZS

PERROR;IH:RZ BRANCH,STACKS

TRL2E TRUPSLRLP,SUINELCLINE,SRANCH,;
"‘lBLE:ELK,INHvINFZ'XNFSolNFbllNFS'Z

PGOTO,R1 BRANCH,LBL29

PERROR,R1,R2 BRANCH,STACKS

IMED,R1,R2,R3 STACKZ2,1

PUSH,R1,R2,R3 STACK1,STACK2,1

H-19(b) a—-FOHH E0D1

LsL19

La8L29

. HEH&E

*ﬁ'c‘(i, PRERD ZoHTHIEEE 5~ ft

—~F= P Y THBBED T — FERICOWL TR,
Eomtcob\'cmﬁ*‘c\iﬁn% Licds, REZNERLOD
MYLANG ¥ 27 A ICIRBAI R TN,

Fu s 7 L3007 - 2 Offih (data flow): AL,
HAX, @E@oORN (control flow): A, #EL
X, FREX-HORVIL> T3, (DOBELITON
T, AWicL 3 vy Rz 8t oREOM, £FBIRO
Hikk, BHAd (BMEHEO 2 v 4 VBET) Eh%
5, HBEAROHBRICDNTIZ, 3 - FEERT S
O=2#7T, 2o0#BABEMTHNET—FH LMK L
T K5 iThidkin,

CQDOFRBLICDNTRA ~ b=+ v THRETE 3, &
BEUXDON—FDREILDNTIdA — b= b > Ofli#E
ERLEBORETHEINTHS, IF XOL54 HM

IRED,RT;REGRT STACRZST -
ARITHM,R1,R2,R3,R4 STACK1,STACK2,11
ARITHM/R1,R2,R3.R4 STALK1,STACK2,15

PGOTO,RT BRANCH,LBL36 .
PERROR,R1,R2 BRANCH,STACKS
LBL38 PTERM,R1,R2,R3,R4,SR3 LIME/RLP;LRLP;SLINE:CLlNE;EﬁANCN;»
oo - 7 7 7 FUSINFS 42
PGOTO,RY BRANCH,LBL29
IMED,R1,R2,R3 STACK2,2
IMED,R1,R2,R3 STACK2,0
ARITHM,R1,R2,R3,R4 STACK1,STACK2,15
PGOTO,R1 BﬂANCN»LBLA}
T T TPERROR,KRT, T
LBL43  PTERM/R1,R2,R3,R6,SR3 LU‘E:RLP;LNLP'SLINE:CLIKE:ERANCN”
TTABLEBLK, INFI,INF2, INF3,INF4, INF5,3
PGOTO.,R1 BRANCH,LBLG4S
PERROR,RT1,R2 IRANCH,STACKS
LBL46  IMED,R1,R2,R3 STACK2,2
T T TTTPUSHLRTSRZIRS . STATKRT,STATRZ,Z2 T
IMED,R1,R2,R3 STACK2,1
ARITHM,R1/,R2,R3,R4 STACK1,STACK2,11
ARITHM,R1,R2,R3,R4 STACKI,STACK2,15
PGOTO,R1 BRANCH,LBLS3
PERROR,R1,R2 BRANCN;STACKS
LBLS3  PTERM,RTZRZ7 ZURLPLSLINE,CLINE,BRANCH,;
VTABLErBLK;INF'IolNFZ:lNFS;IMFL;INFS:}
PGOTO,R1 BRANCH,LBL46
PUSH,R1,R2,R3 STACK1,STACK2.0
PUSH,R1,R2,R3 STACKT,STACK2,1
PUSH,R1,R2/R3 STACK1,STACK2,2
T PRONTER® “STATRS,THLSY,LBLS2
LBL59 PGOTO.R1 BRANCH,LBL61
PERROR,R1,R2 BRANCH,STALKS
L8L61  PLAM3DA,R1,R2 3RANCH,STACKS
LBL62 PBEG.R1 STACK1,NTABLE,2
POP,R1,R2,R3 STACK1,STACK2,2
T PUPTRTIZRIGRS SYAURT,STRUKZZT
POP,R1,R2,R3 STACK1,STACK2.0
PNONTERM,R1,R2 STALKS,LBLE7,LBLGS
LBL67  PQUI,R1,R2 STACKS,STACK1,NTABLE,2
LBL6B PUSH,RY,R2,R3 STACK1,STACK2,0
PUSH,R1,R2,R3 STACK1,STACK2,1
CORDT-RYSRZ, RS BRANCH,STACTRZ,O
PGOTO,R1 BRANCH,LBLZ3
PERROR,R1/R2 BRANCH, STACKS
LBL?3  PUSHsR1,R2,R3 STACK1,SYACK2,0
PUSH,R1,R2,R3 STACK1,STACK2,2
CONDIAR1,R2,R3 BRANCH,STACK2,0
TPE ’ T
PERROR,R1,R2 BRANCH,STACKS
LBL78 PNONTERM,R1,R2 STACKS,LBL79,LBLS2
LBL79 . PGOTO,R1 BRANCH,LBLEY
PERROR,RT1,R2 BRANCH, STACKS
LBL81 PLAMBDA,R1,R2 BRANCH,STA(KS
LBUBZ 7 7 ES3TT
PNONTERM,R1,R2 STACKS,LBLB4,LBLSS
L8LBSG PﬂUloR\'RZ STACKS,STACK1.NTABLE,3
LBL8S EQU
PGOTO,R1 BRANCH,LBLS83

PERROR,R1,R2 BRANCH,STACKS

LBUBE ~ PLANBOA,RT,RZ BRANTH; STALKS

END START

E-19(c) a—-Fkolh Em2

BE-20 Inssaoihn
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RICOWTH 3 4 2 THRRTNWBEIKA—F= T
vCRRTES, RH-18pobdpBbLIC, £=-F=t
YR—BICZRETHREINS, 2 - FERRTRIH
E—RAEDOHETIWCERL L FNER ST, ZTDH,
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