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RMBHRTF ANXES (*?RTF
MYLANG RS MIRBR R °
2ENDN)
(#?ACTIONN)
D U PROCEDURE ( »[PLUS )= )PLUS
5 = BEGIN
R MERBRR Hn X=Xty
1 MYLANG END;
Fig. 1 Use of MYLANG.
(W2END™)
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a. BERESLL THBCRAXPHIXAR
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+ PSR/ (X =X /X)) e
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Bl X: X+ CINTEGER(/X))>=
[(WRITELN(X))] CCLICNUMICCONI(CNUMICCONI) #INVAR] ;
LRI E > TEHRRDOEHS L DERCITLB L 7ENDH)
i1 5. fek2id RTF #E#L—F vick » (#7ACTIONN)

THR2(a)Dk3icEBBRL T b DR, BHRA
RTF K& »THR2(b)DkSic /L ENTR

PROCEDURE EXECUTE; VAR NAME :SYMBOL ;
PROCEDURE(®#[CLJ=N)CL; BEGIN NAME:=’’ END;
PROCEDURE (#CNUMJ=%)NUM; BEGIN TNUMBER END:

PROCEDURE ( #LCONJ =¥ ) CON;
5. BEGIN NAME 1=CONCAT(NAME,CH) END;
PROCEDURE ( *CNVAR]=x ) ANVAR

b. EBEEE L L TRELBAL 7-.
Zhic &k » TBE:A RTF O HT rule split-
ting ERTCEMTES. BE P(xy, 22, ) 24)

BEGIN STACK1I[STP1):=NVAR(NAME) END:
(#7ENO#)
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$S°

73445 (9-3)/345.
16

NORMAL END

(b) (a)% MYLANG KANT B LiLL->THERIN

T ENFROETHER
3 HMREER

.Fig. 3 A calculator of arithmetic expressions.
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Fig. 4 The derivation tree and the value flow of attributes
made by the calculator for the input ? 34+4%9.
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<OMM>=[OMM]

2ENDN)
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(#?ACTION#)

PROCEDURE EXECUTE:
PROCEDURE ( #COMM]=# ) OMM:
BEGIN WRITELN END:

(#2ENO*)
(a) & ® (b)

5 XWRKEETE A"BCr % E#T &Mt RTF
Fig. 5 Attributed RTF which defines the context-sensitive

language A*B"C".
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OXicxL T, EOXMICHEIEL -8B % E &
L7- B RTF 2 #h€haRd. Bk, C
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&Lk T, MEMNEIERERET S RIC
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3.1 XRIKFER A'B"C* £ ERT I

& RTF

BNF o9 BNF £ TR XREHD
WA CAEBTIENTES. chcib
LT, B#f RTF TRXKREGFEOBHEICH B
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(#?BLEXPR*)
(*2RTF
{Ad>= V/T1)>2="<E(/T2)>L?(T1=T2)I[ASSIGN] ;
KE(/T)>= STO/TI>(P 42 KT(/TL)>CKPLUS(T,T1/)> +
=l AT(/T1)>KMINUS(T,T1/)> Y% ;
KT(/T)>= SEC/T)> (O ®2KF(/TL)>CMULTI(TTL/)> +
P/PCF(/T1)><DIVIDE(T,T1/)> )% ;
<KF(/T)>= <FO(/T)> + °=*<FO(/T)>( C?(T=0)ICCHS] + C7(T=1)1CNOT] ) ;
<FO(/T)>= VE/T)> + <C(/T)> + 2 (P<E(/T)>? )
V(/T)>= <NAME>C(T:=0)JCINAME] + ’?’<NAME>C(T:=1)][BNAME] ;
<NAME>= CCLNICALPICCONI( (LALPJ+CNUMI)CCON] )% ;-

<C(/T)>= CINTEGER>C(T:=0)ICINTI + 21/ (*T’LT] + 'F/'LFI)C(T:=1)] ;
<CINTEGER>= [CLNICNUMILCONI( L[NUMILCCON] )% ;

<PLUS(T,T1/)> =[7(T=0)1C?(T1=0)ICPLUS] +
L?7(T=1)1C7(T1=1)1COR] i

<MINUS(T,T1/)> =[?(T=0)IC?(T1=0)ICMINUS] ;

SQULTI(T,>T1/)> =L?(T=0)1C?2(T1=0)ICMULTI] +
[?(T=1)1C?(Ti=1)1CAND] H

<DIVIDE(T,T1/)>=[?(T=0)IC?(T1=0)ICDIVIDE] ;
7END*)
(%*?ACTION#*)
PROCEDURE EXECUTE;

VAR NAME :SYMBOL ;
PROCEDURE (#[ASSIGNJ]=%#)ASSIGN; BEGIN WRITELN(’ :=’) END;

PROCEDURE (#[NOT J=#) PNOT ; BEGIN WRITE(’ .NOT.’) END;
PROCEDURE (%L CHS J=#)PCHS ; BEGIN WRITE(’ $CHS’) END;
PROCEDURE (¥[T]=%)T; BEGIN WRITE(’ !T’) END;
PROCEDURE (%[FJ)=%)F ; BEGIN WRITE(’ !F’) END;
PROCEDURE (#[PLUS1=#)PLUS ; BEGIN WRITE(’ +’) END;
PROCEDURE(*(OR]-*SPOR; BEGIN WRITE(’ .OR.’) END;
PROCEDURE (#[LMINUS )=# )MINUS ; BEGIN WRITE(’ -’) END;
PROCEDURE (#[MULTIJ=%)MULTI; BEGIN WRITE(’ %) END;
PROCEDURE (#[ANDJ=» ) PAND ; BEGIN WRITE(’ .AND.’) END;
PROCEDURE (¥[DIVIDE]=#)DIVIDE; BEGIN WRITE(’ /) END;
PROCEDURE (#LCLN]=#)CLN; BEGIN NAME:=’’ END;
PROCEDURE (#[ALPJ=#)ALP; BEGIN TALPHA END;
PROCEDURE ( #LNUMJ=%)NUM; BEGIN TNUMBER END;
PROCEDURE (#LCONJ]=#)CON; BEGIN NAME:=CONCAT(NAME,CH) END;
PROCEDURE (%L INTJ=#) INT; BEGIN WRITE(’ ’,NVAR(NAME)) END;

PROCEDURE ( #L INAME J=% ) INAME ; BEGIN WRITE(’ ’,NAME) END;
PROCEDURE ( #LBNAME )= % ) BNAME ; BEGIN WRITE(’ ?’,NAME) END;
(*¥?7END#*)

B 6 HARXERBEROHA -5 v FER~OXHETH LBl RTF EEHNV-F v
Fig. 6 Attributed RTF and action routines which defines a translation of arithmetic and logical
expressions into reverse Polish notation.
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coPT, B T.T, T: 3EERL T35 B
HHNRODE X REHHEEL, 10L FR3REELR
3. ZOL EBEHESETRIEKELT, 1t '+
NERRE BTh, TR RENE EZ T H 8, rule
splitting i€ X » T #B) & h 3. rule splitting (T,
(F(yT)y, <PLUS (T, Ti))), {MINUS (T, Th/»,
(MULTIT, T3/)) BXT (DIVIDKE(T, T1/)) TfibH
hTua.

R AT

CFUT)
=(FO(/T)+'="(FO/T)
([2(T=0][CHSI+[?(T=1)][NOTI);
BV T, BAEET '~ KiE{AF FOU/TH O

(#?2LOVE#)
(#?RTF

<S>

CNP(/7X)> = <N(/X)>

CVP(X/)> = <V(X/)>' *ANP(/X)> i

AN(/X)> = 10 C(X:i=y)]
+ 'YOU’C(X:1=2)]

+ 'SHE’C(X1=3)] ;

'LOVES’ [?7(X=3)1]
+ ELSE’LOVE’ (?(X<=2)]

V(X7)>

<OMM> s [DMM] ;
?ENDR)
(#?ACTION®)
PROCEOURE EXECUTE:

CNP(/X)>" "CVP(X7)>' .
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BARBE T tE3h3. T=0, DT ATHE
¥EcHnE [CHS]IT '$CHS' 271 ¢ 5. T=1
> RFsRBECH NI [NOT] © '.NOT." %
WAT 3. ¢ TRARBEMIC X rule splitting %
fF->TW 3. Th#k synthesized rule splitting &>
3. &ic,
(PLUS(T, T1/)>
=[?2(T=0)1L?(T1=0)J{PLUS]
+[2(T=1IL2(T1=1)][OR];

REME T, T BEHE S ERBOL 2ic '+ 2HA
L, B T, sl E b REMDO L &i3 ".OR'
AMATICEEELT WA BYE T, T O, D

X=A+B%(C-D)
XABCD- ¥ + :=

NORMAL END
?X=7A+7B#(?C+-7D)
?X ?A 7B ?7C 7D .NOT. .OR. .AND. .OR. :=

NORMAL END

?X=?A/7B

ERROR IN TEXT

T 6% MYLANG AQ T3Z LTk THERS

N-BRROETHER
Fig. 7 The result executed by the translator which

definred by Fig. 6.

I LOVE YoOu.
NORMAL END

1 LOVES YOU.

ERROR IN TEXT

SHE LOVE YOU.
ERROR IN TEXT

SHE LOVES YOU.
NORMAL END

PROCEDURE (#(OMM)=#%)0MM: BEGIN END;

(#?7ENDH)

(a) & %

(b) RTHE

8 MBARBOXHELEESEL-REMS RTF
Fig. 8 Attributed RTF which defines a simple English-like grammar.
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FORBARLB->ThFTI—L105. T ZTIRER DODARED—BEHEL TS, e X,

BiEic X - T rule splitting 2T > T 5. Zh* {V(X/)>="LOVES'[ ?(X=3)]

inherited rule splitting &115. +ELSE'LOVE'[ ?(X<=2)];
MINUS(T, Th/)) % (DIVIDE(T, Th/)) T3 & BT, 'LOVES' 0 FER=AFT, 'LOVE' O

BRIicHT 3 HAsE0. L TRTOLIK FEFEBR—ABELRAKRTH T LE2RL TV 3.

PAPB 0O ATIMBINTTS—E113. ATH—HL B0 E FRBESAENE > TS5 —iKiE
PkoksicEBéfM RTF # w3 2 &ick->T 3.

attribute-directed parsing 2175 C & &8

(#?FACH)
Tx3. (#?RTF
3.3 MHLEROMIIRIT <S>= (FAC(S/X)>C(WRITELN(X))]

T BNF CRBEN3 C & <SAM(10/X)>C(WRITELN(X))]

t, BNF T z - CFAC(X/Y)>= C?2(X=0)2C(Y:=1))
;?i&#,@ g’:‘ﬁig“&ﬁi{}; fﬁ; + ELSEC(2:1=X~1)ICFAC(Z/2)>C(Y=X¥%2)] 3
5 s L. 2 .
CSAM(X/Y)>= C(Y:=0)1C(1:=1))
B & DA FIA L TIRIC Bz L 75 (C201¢mX)ITCY 1 mY+1)IC(1eml41)I)W &
DNDOEHERBFZBLENT B9, 20
ELUCHEEONHEE mEtL 1cboEEZL

3. ChieERTIBHENEERES (a)itR

7. (#7ACTION™)
PROCEOURE EXECUTE:
K8 (a)itEW\WTBHEXIZEFDATA PROCEOURE (%CDMMI=»)DMM;: BEGIN WRITELN END;

<OMM>=[DMM]

7ENOw®)

H?END#®)
RY. EREET ‘
(N(X)» (a) & %
='I'[(X: =1)]1+'YOU'(X : =2)] 120
+'SHE'[X: =3)]; sS
PRATEFADATMELS NS, BEIK NORMAL ENO
BELUEHD AT EBOARHELL T (b) ERHE
(NP(/X)> & (VP(X))) % B LT V(X)) 9 Fos5ARRELTOREN RTF
ICBlEEXh 3. 2L T (VX)) TEIF Fig. 9 Attributed RTF as a program schema.
(S)>m= .
(FAC(S/X)),\I(URIYELN(X))]AS‘"(IO/x)’ C(WURITELN(X)))
£2(X=0)) o C(Yie1)]
CFAC(X/Y))>= TN
ELSE ~((2)9X=1)] ~(FAC(2/2))
i L{YiaXn2)]
¢SAM(X/Y)d=

:t(Yt-O)J :t“"”]Et““x“nct”'“"n: C(liel41))

10 7o/ 7 .K (ORWATRELEHRT)
Fig. 10 The program schema which are transformed from Fig. 9(a).
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4. MYLANG [ & 2 EBRARROMRE

ZDETIE MYLANG i€ k3 EENEZROBERD
BiEd T3, BRI NLERIBYEAEERER
2S5, 41 HicRBH#MA RTF iKY 7 b I2TEF
AMELTOEREY 5%, MYLANG ZhBE&kH—2
OEBENHEZTH 5C &% /RT. 4.2 HiTid mini-
BASIC 2 v¢4 7 DBERICOWT, IF XEFlics -
THAATS. 43 TR LISP 4 v427Y 2D B
2z 5T 5.

4.1 Y7 b9 27EFNELTORMES RTF

B RTFR—BOV 7+ v o TETNVERRT
BrEmT i3 chizdFus 5 LXK (program
schema : Manna)®? # ZL T\ 3. £OREL THEK
RoHELEHT BN RTF 2E 910717, AN
25 DBERL, 15510 TORERYD 5 HSRE
EHTIEES RTF TH 0, R10i3 C hicHisd
37075 LR TH3B. cT (FACX/Y)) X
OHREYTETZEL EL, (SAMX/Y)) E1H
5 XETCOMEYTEICLEZRL TS,

4.2 MYLANG &3 mini-BASIC 2> /X145

DR

B#:A RTF &iEENV—F T mini-BASIC 2 ~
o4 shEHL, Thi® MYLANG it Af1T5CE
Ik >, mini-BASIC a3 %4 52 ER I E B L
LT &f-. £ O mini-BASIC 3 ¥4 5 i3 BHEEA
BisRBRETS. COMTR IF X2flicE-T
BB RBRE HAT 5.

mini-BASIC ® 710 5 AfE ETHZ B11ICR

CIFS> = 1F’’ "w<BOOL(/X)>’

BEARIIERERROLERFE MYLANG 201

7. zhid 128 & B OBRKAKNELRY 2 70/ 5
AT% 3. mini-BASIC 22 /¢4 53, mini-BASIC
DFur 5 sik =24 (triple) IKE#TS. =Dk
4 VET)RICE->TETEN B, IF XE=24K
£#T 2 B RTF L E#HVv—F Y2 R121CRT.
IF XicdiSd 3 =28 E18D L5153,

S GO TO 110

10 REM SUBPROGRAM FOR FINDING GCM ;
20 IF A>=B THEN GO TO &0

30 LET usi;

40 LET A=B i

SO0 LET 8sW i

60 IF B=0 THEN RETURN ;

70 LET X=A-A/B58 ;

80 LET A=8 ;

90 LET BsX

100 GO TO 60

110 REM

120 REM TEST OF MIMIBASIC COMPILER
130 LET A=128 i

140 LET B8=48

1S0 PRINT AyB

160 IF A>0 THEN IF B>0 THEN GOSUB10 3
170 PRINT A

END RUN.

COMPLETED RUNNING...
128
4“8
16

NORMAL ENO

RESET
> COMPLETEOD

> MYLANG SYSTEM END.

11 mini-BASIC ©o 70 " 5 L & ETH
Fig. 11 A mini-BASIC program and the executed
result.

' %/ THEN’ ' ' #<STOD> [THENP(X/)]

('ELSE’* *»[ELSEL(X/Y)]<STDD> [ELSE2(Y/)])/

(#[THENP(X/)]¥)

BEGIN LBL(.X.).ATAl =MTXPTR ENOi

(#[ELSEL(X/Y)] ™)

BEGIN LBL(.LBLPTR.).NAME:=’'SYSLBL '
LBL(.LBLPTR.) .ATAl1=0 § Y1=LBLPTR i
LBL{.X.) . ATAJ1sLBL(.X.) .ATAI+1

MTXEND(27,Y,0) i -
LBLPTR:sLBLPTR+1
ENO

(% (ELSE2(X/)]¥)

BEGIN LBL(.X.).ATAl:=MTXPTR ENO}
12 IF Xho=EoM~oEkiEESRLERY RTF LEHL—F Y

Fig. 12 _-Attributed RTF and action routines which define the translation of IF-statement into

triples.
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FERDI R AERD

P #—E

IF~THEN~ THENKL Tl
i
EERD| ZERO
om | RIS ] 3.4
®teat] OB #—{E]
IF~THEN~
ELSE~ THENLU F oo
Bixy
REF | AR Il,__E]
L_. S TN

ELSEUFoma
|

A g l ~~
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Fig. 13 Triples which are transformed from IF-
statement.
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Fig. 14 Attributed RTF which defines a LISP interpreter (a part).



Vol. 26 No. 1

(DEFUN MEMBER (X Y)
(COND ((NULL Y) NIL)
((EQUAL X (CAR Y)) T)
(T (MEMBER X (COR Y)))
)

)
MEMBER

(MEMBER 'A3 ’'(Z ABC (B) A3 (QY)))
T

(MEMBER 'X2 ’(A (X2 B) C (B)))
NIL

(DEFUN UNION (X Y)
(COND ((NULL X) Y)
((MEMBER (CAR X) Y)
(UNION (CDR X) Y))
(T (CONS (CAR X)
{UNION (CDR X) Y)))
)
)
UNION

(UNION *(A B C D) ’(B X C Y))
(ADBXCY)

15 LISP 4 ¥4 7Y 2 DETORKR
Fig. 15 The result executed by the LISP inter-
preter.
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