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Abstract

For compilation of control statements such as IF, FOR and WHILE statements in programming
languages, this paper presents automata, of which the structures represent the control fiows defined by
the statements, as intermediate form between the statements and their object codes, and gives a method
translating the statements into the automata and a method generating translators, which 1mplement the
translation method, by using our language processor generator MYLANG.

Our process translating a given control statement into an automaton is as follows: At first, the
statement is transformed into reverse Polish notation of a kind of regular expression which describes the
object automaton, and then the notation is transformed into the automaton. The translation process is
described by our given notation, attributed regular translation form, which is also regarded as a descrip-

tion of syntax and semantics of statements.
of translator.

MYLANG reads the notation and produces the above type
Several action routines necessary in the notation are standardized and installed in

MYLANG, so they are usable by means of only calling their names, i. e. standard action symbols, with-

out defining the routines.
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1) SINIT
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2) $BGN
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3) S$END
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I$B1<A> |SE|
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A—-b= b VERYRT LAEFERTSBE,
HFEDLRFNITIE ST,

nH~5i

|$ OADR(A/) |

-O0——0@
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<S> =ISINITIISBGN I CVARA(/A)> I1$B| :’ ' =’ CINTEGERY IS0ADR(A/) | ISEIKE>;

<E> =’ IS0UT ! |SENDI;
CVARA(/A) >=<NAME> IVARA(/A) | ;

<NAME >

= | SCLR| CALPH> | SCON| ( (CALPHA>+<NUM> ) I SCON| ) %3

CINTEGER> =|$CLRI<NUM> ISCON| (<KNUM> |SCON| )#|SINT|;

<NUM> =|$NUM| ;
<ALPHA> =|SALPHAI;
(%7TEND*)
(%7ACT LON¥)
(% |VARA(/A) I»)
BEGIN A:=LVRECO(NAME) END;

(#7ENON)
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HREYE A ORERA R 2 » 7 ic PUSH T304
EHERT 5,

4) SINT
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MR X OMfICHEd 5 LBEET (F-1iKT
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A+B
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6) SOPR (S,N/)
@ HEEES=20B4
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HEINLBEXEGAARA 2y 7D SEERDHL,
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YEWEDP SIRICITIEbh 5,
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(i) #EEEYE N=10H4
ANBfEERTHY 2 - ¥ EEKT 5. COH
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AETR, AEEBWT, A—b<2 P ERYRATF A
OFERELA - < F Y OABRARERT,
ERESBHTESOERAME LT, ML 508
#HER-5.LITRT,

51. FIBEOXEHMS
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BRIKOVWTHBRE, ChoDOXPEREINEF - b=
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(®?RTF%)
<ACTION> =ISINITICAUTOMATA> | SOUT I’ %’ .’ {SENDI;
<AUTOMATA> =’ k(787 I8BGNICASBUN> 8’ ")’ 2 x;
CABUN> =’ '%(<ASTATE>+ELSECAEXPR> )’ "#’;7;
<ASTATE> =C(AFOR>+<AWHILE>+<AIF>+<NONAS>;
<ASBUN> =<ABUN> (CABUN> [SCONC | )%’ ’ %;
<SuUB> =’ /%2 (/CASBUN>? ) 1
<AEXPR> =<VARA(/A)> |88+ 2=’ <STATE> | SOADR(A/) | |$E |
<STATE> =¢FACTOR> (’ 4+’ <FACTOR> | $OPR(2,11/) |
’ =/ <KFACTOR> I$O0PR(2,12/) ) ) #;
<FACTOR> =<ELMT> (* #/ CELMT> ISOPR(2,13/) |+’ /’ CELMT> |$OPR(2,14/) | ) ¥;
<ELMT> =4’ /<ELMTS>+’ -’ CELMTS> ISOPR(2,9/) |3
<ELMTS> =<TS>+’ (" (STATEY’ )’
<TS> =CUVAR>+<INTEGER> ;
<AFOR> ='FOR’ CFORINT(/A)>/TO’ ¢CFORFIN>’ DO’ <FORSTATE(A/)>;
CFORINT(/A)> =’ ’%I$BICVARA(/A)>’ :’ /=’ ¢STATE> ISOADR(A/) (' *%;
<FORF IN> =’ '#LSTATE>IIPUSHIISE]’ *#;

<FORSTATE(A/)>=’ ’®<FORCOND(A/)><SUB> I$SCONC! (FOREND(A/)><IPOP>;

CFORCOND(A/)> =I$BI| IFORCOND! I$E | ;

<1POP> =($B || IPOP) {$E!|I$CONC!  SCONC| ;

<FOREND(A/)> =1%BICPINC(A/)>ISE|ISCONCI |$CLOSI ;

CPINC(A/)> ==1SUADR(A/} | ISPUI(1/) | I$OPR(2,11/) | |SOADR(A/) | ;
<CAWHILE> =’WHILE’ <ACOND>’ DO’ <SUB> | $CONC | | $CLOS ;

<AIF> =‘IF'(ACOND)'TH;N‘(5UB>I$CONCI(EL5ESTATE);

<ELSESTATE> =!ELSE’ I SELSE 1 <SUB> | $CONC | I SPLUS| ;
<NONAS> =’WRITELN' /(7 18B!’ **#<WP>’ *®’)’ISEl;
<WP> =CUVARD F(A==1) 1 (" “%' 577 "HCUVARY [ (A:=A+1){)*

- '$PUI(A/) ! 130PR(10,0/) 1

<ACOND> =’ '#18B| (STATE><SACOND> |SE|’ ’'#%;

<SACOND> =/=/ <STATE)> |$COND(0/) |+’ >’ CACOND1>+’ <’ CACOND2Z> }
<ACOND1 > =<STATE> [$COND(1/) |+’ ='<STATE> | $COND(3/}|;
<ACONDZ> =<(STATE> | $COND(2/) |+’ =’<STATE> { $COND(4/) |

+’>/<STATE> |$COND(S/) i

<UVAR> =<VARA(/A)> |SUADR(A/) | i

CVARA(/A)> =<CNAME> IVARA(/A) >3

<NAME> =|{$CLS| | SALPHA{ [$CON| ( ( [ SALPHAI+{SNUM| ) [SCON| ) *;

<INTEGER> =1SCLS| | SNUM[ | SCON! ( | SNUM| | SCON| )% ISINT{;
{*?7END»)

(*7ACTION%*)
‘ (% IPUSH | %)
8EGIN WRITELN(USRLMD,’ (’,0) END;
(%1 IPOP*)
BEGIN WRITELN(USRLMD,’)’;0) END;
(% |FOREND | %)
BEGIN WRITELN(USRLMD;’=',0) END;
(% IVARA(/A/) I %)
BEGIN A:=_VRECO(NAME) END;

(#7END*)

5.1 RBERESOERF 2
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2) HAX
WRITELN (X,, X5,y Xa); D=1
X, 3EH, FEBEEN

5.1.2. HifdEhicBET 5 X

1) IF 3¢

IF <i#® > THEN (<3XdE0>) ELSE (<XCif
v>);

<HER>OMEMEN SIE, THEN LT%: £17L,
472 51X, ELSE YU FA£ET9 5.

2) FOR ¢

FOR <HEMRAX> TO <HAHX> DO (<X
v>) s

<ERRA>IKED, <52 —2%20HLT 5,

<BEHRASTREINZKTEID %5 2 — 2 DED
KELBBET/NF 2 — 2 DEZE 1 FOEMI LS
DO UUTA#ETd 2, MFESKTELY BREVFE
iKid, DO UTRETINGE,

3) WHILE X

WHILE < {8 > DO (<3IT>) ;

<HBRASOEMBETHIMH, DO YUTEEITT 5,

5.2. HIEAXOER—-52 Fitk

TR, HEXDOHE—F v FRELOHTERN S,
ZO¥FELT, FHTHVAHEETES.2.1.THRHET
3, ChoD HETFR, A—-b= b rHE, T4bb
A—=F= b OEBRETRIEETTH S,

5.2.1. A—tF=trrHEHET

1) -

A== b OBEEETIE

2 +

220 — b= b yOPHRBER—RRBICT 5,

3) x

F—tr= P rERACERT S,

4) ELSE

UHEORREREIE S,

5.2.2. MO AE—F v PRk

1) IFx

(<>, <L#U>) e+, (ELSE, <L >)e)
+

2) FOR X

(KFOR CEEIEB>, (((KHTHE>, <ET>)-,
<25 A — 2 DBM>) ) %) e

3) WHILE

(<K HBR>, <XBU>))*

HWHRAY, BAX, BLUEHBXO+ -t~
RERIC L 2 BZHER-5.277, LEo&Riz, AN
ORETHA— b= b v AERBTZEREROBR— 5
YIFRERTH B, RETLROWAXLOA — = b
DEBBBETRT,

CHFAZ

(a) BRHUAK

® RO ®
(b) WAHK

% d: 594 o (VD }

(c) WHILE %

<>

d) IF %
NS5 A2 — g DB

<FOR SCHRE{ con T . (BT

(e) FOR %
B-5.2 #M—So FRERXOF—~b7 boERR

5.3. F—Pp2brOSsRBEE

AMiTR, HAXEHLLT, F—- b=t rO4HE
BERT,

53.1. IF XOABAR

WHILE X OF — b= b v RE ~O EE EHT 5
RTF #%#[-5.3ItRd, RicZ®d RTF po5A— b= b
YRR EhZBBEERT,

<AIF> =2 [F’ <ACOND>’ THEN’ <SUB> | SCONC | CELSESTATE>';

CELSESTATE> =/ELSE’ | $ELSE | <SUB> |SCONC | 1$PLUS | §

E-5.3 IF 3X® RIF

@® <ACOND> B0 LBEITEH. Thi
1204 —-bt= &3 (H-3.49),

® <SUB> @XoH#vre, chidlo04—F=
b &izh, |[SCONC| itk <ACOND> LR
h3 (F-5.4b),
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¢ACOND>
(a)
k <ACOND>(sUB>
(b)
{ACOND>(SUB> ~ ELSE :<SUB>E
(c)
<ACOND? (sUB>
ELSE (SUB>
(d)

R-5.4 IF XOF— b7 b OSEEE

® |SELSE| it&b, 1204 —k= b bR
3, Chid, <ACOND> D#R2FEI 3 BEA
R, #<{ <SUB>, |$CONC| it & b @ dits b
3 (H-5.40),

®© |SPLUS| itkbh, IF XOAEMRET T3
(E-5.4d),

5.3.2. FOR XOD4& A%

FOR XD # — = } v ERADEMEEHT 3 RTF
ZR-5.5LR Y, REZOEBRDABERT,

@ <FORINT (A/)> & <FORFIN> #, 1-0
F—b=breitd (H-5.6a),

® FOR Xd #TH%E% 17725 |FORCOND| &
<SUB> #¢ |$CONC| itk h##Eshz (K-5.6b),

® »74-2%12FHMIES5 <PINC (A))>
BA—b=br&ish, |[$CONC| itk b <SUB> 0
BHEEINS (K-5.60),

@ |3CLOS| iz, |FORCOND| # 5 <PINC
(A)> EThHHBiERIN S (F-5.6d),
" ® FOR XORTHMEAEFL S |IPOP|

<AFOR>

<FORINT(/A)> =/ 'HISBICVRRA(/A)>? 2 = CSTATE> | SOADR(A/) |7 a3

<FORF IN> =’ ‘K<STATE> [IPUSHI| |SE |~ *%;

ISCONC| iz &b, MaokicHEIhD (B-5.6¢),

® |SCONC| kb B¥NC I hicA — b= b
v, ABOMNRic#EIh, FOR XOARERTT
3 (H-5.6f),

¢FORINT>
<FORFIN>
(a)
<FORINT>»
<FORFIN> |FORCOND| g,
(b)
(FORINT»
CFORFIN>  [FORCOND|(SUBs (PINCS
“O—Q—0—0
()
<FORINT>
(FORFIN> 'F()RCX)PJI)l(SlJB)
© O O
<PINC)
(d)
(FORINT» <PING
<FORFIN>
(e)
(FORINT»

<FORFIN>

()

E-5.6 FOR XOARRE

='WHILE’ ¢ACOND>’ DO’ <SUB> | SCONC| 1 $CLOS ;

E-5.7 WHILE 3 ® RTF

CAWHILE>

(ACOND)

—0 %

(a)

:<ACOND>: (SUB> 5

=’FOR’CFORINT(/A)>’TO’ <FORFIN>’DO’ <FORSTATE(A/)>;

CFORSTATE(A/)>=' ’%<FORCOND(A/)><SUB> | $CONC | <CFOREND(A/)><1POP> ; (b)

<FORCOND(A/)> =|%$B! |FORCONDI |$E|;
<1POP> =I$B1 | IPOP| | $E | I$CONC| | SCONC | ;

C<FOREND(A/)> =1$BICPINC(A/)>ISE||S$CONC!!S$CLOS] ;
<PINC(A/Z)>

El-5.5 FOR X® RTF

=1SUADR(A/) | ISPUI(1/)||$O0PR(2,11/) 1 IS0ADR(A/) |

ACOND:!
& CONDy» O
-
(c)
(-5.8 WHILE XOF*— b ¥ b OERGRE
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5.3.3. WHILE 04588 .

WHILE XD #— +< F VERE O EREEHT S
RTF %[-5.7iCFRd, RIKZD RTF 54— F= b
YIRERENIBEERT

@® <ACOND> #1-o0A—tr=tbr&iss (K-
5.8a3),

® |$CONC| itk b, <SUB> # <ACOND> &
HExhs (R-5.80),

® |$CLOS| itkb, 24 AL ICER IN,
WHILE XO4RE®TT5 (K-5.80),

6. H&EHE

*ﬁ%r&JFiJmRi,$;UWHmExom
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