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Fig. 1 Preprocessor generator system. o4y HEREMEL TR
D, AVRFATRIBEAEDTI DICHONE LS If condition Then statement-list {Else statement-

list}* Fi

13, HED<7 oS T2 ol EHBH IR
SRV EL S IR, FBTHRNE skip B
LU other BB Z2FIATIE, =7 uRSTH-TH
iR RATES. = s/aBETH =27 Vi

Do control-list statement-list Od
While condition statement-list Endwhile

Repeat statement-list Until condition

BEOBITOLV VTLKELTID2D N —2 v LA 2. THOER
Th, TOREIT OO TRESURTTIREAL W, s
R I/uEHI</7ugsE<rok

token def,~>DEFINE TOKEN {token def. statement %} DEFEND
token def. statement~>DEL( number )= tokenl|

OTHER= token2 token3 |

SKIP= token2 token3 |

COMMENT= token2 token3
tokenl->OTHER | symbol symbol | token3
token3-> token2 | EOL
token2-> alphabet{alphabgtldigiti“l synbol

syntax def.->DEFINE SYNTAX {syntax def. statement}’ DEFEND
syntax def. statement-> production rule @ tree description @
tree description->tree {; tree}™
tree->ASSIGN name TO node description | node description
node description->TREE( label , node {, node} )|

PROG( node ) | NULL( number )|

OP( number ) | NIL
label-> alphabet { alphabet | digit }*
name~> alphabet
node~> name | number

semantics def.->DEFINE SEMANTICS {semantics def. statement}' DEFEND
semantics def. statement-> label:BEGIN semantics des. body END
semantics des. body->{LOCAL namelist;}{assigmment;}*code body
namelist-> name {,name}*
assignment-> Jlefthand = righthand
lefthand-> IH | RH | name
righthand-> HEAD | name{{+|-}number}|@{NUMGEN | LABGEN}
code body-> [code element {,code element }*]
code element-> LH | RH | number{X|T} |

{NUM | STR}( name ) | " string " | /

2 F ¥ BB
Fig. 2 DEFINITION language.
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Bicizy, 1F ) Fow, YONBEEELRS 3.
COEBDAED N EXicHT 3R EFE2 120
F=22&BIEL,other LY, =70l LTHD
N3ES G % delimiter LFELs, BENEBTIRRD
4BRONIC LY delimiter 35 X 8455875 other b —
7 DEBETD.

i) Del(d)=a

A3 — Fi 28> delimiter a DEE. BHD a
&L T “other” & “eol” #t % %. “other” |3 other
b—7 v Z2RKL, TROFEEL delimiter DEHT
HICABDTH 5. “eol” RFTAARL, delimiter &
THRT2KICOARERT 3.

i) Other=7 ¢

7T THED 0 TRBIEET (277U 1fTichR3) %
other L L TEHT 2.

i) Skip=7 0

other X:FRTH BN~/ : L Trsoss
DI,

iv) Comment=7 8

T THED O TRITEFAANS 0S5 ADER
EARLTHEREST 3.

AJ2 LR 4 BB OEHFICHL delimiter & other
KHBENZ. §)h5V)ODXNTEREN-FEN2E
BT, delimiter TiF h 7-EEORBEF] (727L
1fT2IA) 12120 other t—7 v Th2. (EHX
ki3 “other” $ 1D delimiter T& %48 “other”
LD SXFEFH delimiter & 728 3 b v} TR
Other & g~ X5 EF|thiz delimiter & LTERHLT
EENEEDLVEICRI)E R E) DX % AT
5. T BIBOTRENOERRENLTEL T30
DBENY, COHFETREREL TZEThRRETH
%. 7oL delimiter &L TERBL-LET 1) %
723 E) OXEFALTHEALLWRYD, delimiter
ELTUMEZ L.

B 1. #&(t Fortran OFE I EH

RBILENEROFART. COERICHS L OIT

“If I=2 Then J=2"
{3 delimiter If Then £24A T34, “THTIT
WEDTEMRBLUERD” 24%HT1O0D other
b=22EBREND. /4T 3T RERE S
DEBEINE. RAKANT 0S5 2DHZERT S,
HhTTRESIVEEANRL 1 DD -2 v Th
5. (Pik)

K3 Tid skip L5 LT? EOL 2%E&HLTH

July 1981

218 DEFINE TOKEN

28 DEL{1)=END %

938 DEL(2)=IF %

948 DEL¢3)=THEN ¥

856 DELC4)=FT %

WEd DEL(S)=ELSE ¥

4678 DEL(6)=WHILE %
888 DEL(7?)=ENDWHILE %
A998 DEL(8>=D0 %

168 DEL(9)=0D %

118 DEL(10>=REPEAT %
128 DEL(11)=UNTIL %
130 DELC12)= & %

148 DEL(13)= ! %

158 DEL(14)= ~ %

168 DEL(1S)= < %

178 DEL(16>=
189 DELC(17)=
120 DEL(18)>=
208 DEL(19)=
21@ DEL(2ay= > /

228 DEL(21)=1[ %

238 DEL(22)= 1 %

248  DEL(23>=0THER %
250 DEL(24)‘EOL %
266 OTHER= * " %

278 COMMENT= # EOL
2808 SKIP= ? EOL %
290 DEFEND

3 M4 Fortran OENESR
Fig. 3 Token definition of a structured Fortran,

AR | BN

LU H

\‘."\‘-'\'.\

# PRIME NUMBER
READ, N

I=2

WRITE(6,100) I

100 FORMAT(1H ,Il)

DO I=3,N,2
X=3
WHILE K¥K<=I & MOD(I,K)~=0
K=K+2
ENDWHILE
IF K*K>T THEN
WRITE(6,100) I

FI

UJlO
o= JL )

oP
ND

=

l

4 Furs5up
Fig. 4 Example program.

20TTn/ 7 athd <7 olCBEDL VTR &SIC
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EZRER I OeE o ORRTIE,

? If(D) 10,20, 30
ETHhEEN. —RO=78 TR LS5 b0IT
then (2L T else) M3tiu vz &b 5G4 3.

22 M E®
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RABEEOFERAUD 200 5K, KDL S5 ER

NI | -El ectronic Library Service



I nformation Processing Society of Japan

Vol. 22 No. 4
DELEBELDESTH 3.

production rule @ tree description @

Tree description DI TR 7 BANCHE - Tk
7Bl (RITKROMAAK) ¢ production rule DZE
LOIEKIREDOBRIBY OE GEaEICH T 58
WAR) &3, BITAOEIZS T other b~ T
0, 12D EoAARDI 1 DOERBAIE XIS 5
(RELUBAREMIGL BOARRRIG S 5).

Tree description 13D 2BE O D 5K 5.

I. Assign name To node-description

Node-description IZREWVAREER L, £HiCT W
7rRy P E»SRBILREDTS.

I. node-description

ZRETIIESNIRKEZ S LICL TRINAZES &
BT, ROABEOLDOHMH 5. (2T T nodelc IS

IF2
[condtion] THEN

[statlist] [statlist]
B 5 [Ifs] icxdd 2MrK

Fig. 5 Parse tree for a nonterminal [Ifs].

3 DEFIME SWHTAY
[FROGRAN 14 SUEFROG]

[SUBPROGI#ISTATLISTI EHMD EOL -

STATLISTI#OSTATMENTI EOL
[STHTMEMTI#LIFS]
[ETATMEMTI#CWHILES]
[STATMEHT I#IREFPEATS]
[ETHTMENTI#ID0S)
[ETATMENT I#IOTHER]

[COHD2 I#ICONDTION]
COOOTHER#00 [OTHER]
ITREEREFENT. 3,503

CEQLEYMIREDL
[COHDTIONMI#CCOMDTION] & [CEXF]

COOMDTIONI#ICOMDTIONY | [CEXF]
3 [COMDTIONI#™ [CEWP]
3 CCOMDTIOMI#ICERF]
S PI#LCEXP] < [CTERM]
S PI#ICEXF] <= [CTERM]
# [CEXPI#LCEXF] == [CTERM]
3 [CE-PI#{CEXF] ~= [CTERM]
S FI#LC 1 >= [CTERM]
9L FIHIC ] » [CTERM]
o [CEAPISICTERM]
@ [CTERMIBLOTHER]
3 [CTERMI#C [CONCTIONT 1
2o [OTHERIHOTHER
TE0 DEFEMD

[SUBPROGI#CSUBFROG] [STATLISTI EMD EOL
[ETATLISTIHISTATLISTY [STATMENTI EOL

[IFZI#IF [COMDTIOMI THEH CEOLSYMI [STATLISTI FI
[IFZI#IF CCOMDTION] THEW [EQOLSYM1 [STATLIST) ELSE [EOLSYM] [STATLISTI FI

IHSSIGH A TO TREECTHEM, S, 23
CWHILESI#HWHILE [COMDZ] [EOLSYMI [STATLISTI EMDWHILE

CDOSIHIDOATHER] CEOLSYM] [STATLISTI oD

2RZ2BWMY AT AICEKBTLY) Tok vy HHRBDOES 379

TBARER, 1) node HEF i OB T ERBAIOE
Ao i BFEDES (FEKRWEICRS) K3 2K
i) node 3 name DT £ F TIC syntax def.
statement NT£DE&FIE 235K 2EFNFh
%79)

T-1. Tree (label, node {, node})

label %/ — F5 ~n & L THH, node iIcxfind 3
REERIFAR(BLUCABAAR) E L THIAREES.

# 2. [Is] iexd3 2K

[Ifs]#IF [condtion] THEN [eolsym][statlist]

ELSE [eolsym][statlist]FI
@ Assign A to Tree (then,5,8); Tree (If 2,
2,A) @

%9 then & else D& D statlist ITHIET 2 A&
D “then” £/ — F7XNETEREDSDALEH
T3, Wiz DAE condtion WG T AL » “If2”
E/—F53LETERIDEILAREDLY, ¢h
% Ifs OBBRNBROELET5. (AIK)

I-2. Prog (node)

node IZHIS T 2 KOBELEKDORKDRE L TED
2. BE36 o#r{t Fortran ® B XE# T2 subprog
ZRT A2REBFTREED TS,

APEOSC 1R
ATREE(PROGPARA. 1,223
ATREE(FROG, 1 >@
ATREE(FARA, 1,213
AHULLC1DQ

JHUALL 1R

AHULL 1D @

ANULL <103

INULLCTa

INULLCLDD

ATREECIFL, 2,503

TREECIFZ2, 2,A33

ATREECWHILE, 2. 423
aMULL 1@

ATREECDO, 1,303

AHULL C20a

[REFEATSI#REPEAT [EOLSYMI [STATLISTI UMTIL [COMDTION]

aHILD
ITREE(AND- 1,303
ITREECOR, 1,3
ITREEECHOT, 209
AHULL 10
FTREECLT, 1,329
ATREE(LE- 1,303
JITREECEQ. 1.33@
ATREECHE- 1,303
JITREELGE- 1,323
ITREECGT 1,30
INULL (1)@
JHILLCL Y@
INULL (2N

R 8

6 %t Fortran OMER

Fig. 6 Syntax definition of a structured Fortran.
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@18 DEFINE SEMANTICS 528 DO:EBEGIN
023 FROGPARA: BEGIN os9  LOCAL LAB:
CLH, S4a LAB=3NUMGEN;
FH. 530 [7T,"DO ",HUMCLABY > 14, LH, ~»
TT."ENL", .~ 560 RH> 7,
b et} 1 NUMCLABY - 7T, "CONTINUE", ~
EMD 580 ]
i PROGIBEGIH 598 END
330 [LH. 66@ REFPEAT:BEGIN
18 VT "EHD", »# é1@ LOCAL LAB:
11 1 626 LAE=3aNUMGEMN;
120 END €30 [1X,NUM(LAB). 7T, "CONTINUE", /,
178 PARAEBEGSIH 6460 LH .~
144 [LH,“;RH] &350 7T, "IFC.NOT, (",RH,"2)> GO TO ",MNUMCLABY, .
154 EHL (=145 ]
1£@ IF1:BEGIN 67@ END
17¢ LOCAL LAB: €88 AND:BEGIN
136 LAB=3NUMGEN; . €908 CLH; ". AND. ", RH]
E [PT. "IF(.NOT, ¢(":LH.")>)> GO TO ",HUMCLABY,~» 7oR END
FH» . 718 OR:BEGIM
JIH,HUM(LQB),?T,"CDHTINUE",/ s E[LH,".OR.“,RHJ
= 726 MD
EHD 740 HOT:BEGIN
IF2:BEGIN 7S C". NOT. "> LH]
LOCAL LAB: f5-15) END
LAE=aHUMGEHN: 77 LT:BEGIN
FH=LAE: v3a CLH,".LT. ", RH1
(7T "IFCOHOT. " LH- ">y GO TO ".HUMC(LARY . ~, 790 EMD
RH, 306 LE:BEGIN
] 218 [LH, ", LE. ", RH]
EHD 2za EMD
28 THEH:BEGIM 926 EQ:BEGIH
s} LOCAL LAB.LAELS 240 CLH. ".EQ, ", RH]
a LAE=3HUMGEH: LAE1=HERDS 253 EMD
[ [LH, 7 Se8 ME:BEGIM
5} FT."G0 TO " HUMILABY, «» ore [LH,".HE. ", RH]
g 15, HUMCLABL ), 7T, "COMTINUE" , ~, 380 EHD
Ri=ie] =Hs s 320 GE:BEGIN
RAcls] 1= HUMCLARY . " COMTINUE", »# 9809 [LH. ", GE. ", RH]
45 ] 210 EHD
414 END 20 GT:BEGIH
428 WHILE:BEGIH 238 CLH: ".GT. ", FH]
470 LOCAL LAE.LABS: 940 END
440 LAE=3HUMGEN: LAEZ=3HUMGEN: 950 DEFEND
430 C1M HUMCLABY 7T, "COMTINUE" » 7 »
4ER FT-"IFCOHOT. O LH ")) GO TO “.HUMCLABZ)Y . -~
478 FHa s
426 FT."GO TO " HUMCLAED . s
e U HUMOLAEZ 3 7T "COMTINUE ", »
S 1
S10 EHD
7 &1t Fortran O@BHOEH
Fig. 7 Semantics definition of a structured Fortran.
g &S A\
IF(.NOT.( condtion ) GO TO 1ab HTBAE cterm ILHT BARLEDTN S
statlist I-5. Nil
GO TO labl BTRKICEE T 2 B fTh i T & 2i5RT 5.
lab CONTINUE BRI R ERBMTITS> 0T, ERBAOBHBC L
statlist?’

labl CONTINUE
8 If XoxiHfl

Fig. 8 Transformation example of an If statement.

1-3. Op(s)
HRBROETLD i BHOERICH L TE/ — %
EB. THITKHEE other izl L TOHHN 3.
T-4. Null(z)
ERBAOAAD i BHOBERICHT 3 AK2CDH
Hlicstd3KE4 2. K6 D 34 FH Tt condtion ic

ITXEd 5 tree description IC# - TRITAEVE-T
WYL BERERIZCOBFTAKIIHL TTOI DT,
description Ti3 £ D Z 2 EZRL T, BEREHEDT
WRTNEERERT I LEND 5.

23 R ES

AV AT LATHERENE Y Paw y #2292 T
b0, FLNRRATa—FOIEEL BITA~NE#H X
h, B2AXTRZOBTARICHL T2 o BEBATT
S, FLTEREHTR OB AKDEIK (5 =1
FoEnhTns) clicamBEEstE-Tvs7 ok

tree
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KAEHT 2. B/l Fortran DEKRERZR T IR
ER
FRIR/ — Pl licftbh, ROKSEFK
ZLTW3.
label : Begin

Locales+ee- ;

assignment ;

[ 7 o&ki]

End
Local-++--- RBFNEROEETA SV a v Th 3.
Assignment X IZRHHERS JUBBEOCHELETT
5H0DT, TDHICRD 2EREOBEBARINT

5.
@ @ Numgen: 4}FOERRERET S
e @ @ Labgen: BRX 4 ODXFENARET S
RBHRNERB IUBEREEZRELT, RAXOESBX
- U</ nkEkTEEIN SRS, BERE/ —F

Tric1o¢F24%Y, ThEh head, lh,rh TET.

# 3. 250 Local lab;

260 lab=@ Numgen;
270 rh=lab;

BHHEY lab iz 4 iFO BRMERAL, HDTD
BAABAAOREMEE T2, (FIK)

27 o AEDOTHICIIRD 6 EHED code element
MNEDLH 5.

@® Ihth: =270 0D/5x—2%7RF. KV AT
LTRT = 2REFAREEBIAERTHOL
»isl, BL2ENERT.

® nX, nT: #h&h n @OEAOHN, B
BEnHBICRELEKT 5.

Num (name) : HFFAIZH name DOfEi% 4 HiD

N BR¥ELTHNT 5.

REAL: N
1=2
WRITECE: 1803 I
100 FORMATCIH 14)
00 3451 I=3.H,2
K=3

=2
2452CONTIMUE

IF¢. HOT. CK#K.LE. I . AND. MODCI. KDY HE. 83> GO TO 9453

K=K+2
GO TO 2452
A45ICONTINUE
IFC NOT. <K#ELGT. T D) GO TO 9434
WRITECE, 160> I
9454CONTINUE
2451 COHTINUE
STOP
EHD

L R !
Fig. 9 Output example

2RZERYATFAREB TV Ty Y ERBOKE 381

@ Str(name): JRFFAIZE name DEEEX4D
XFEHELTHATS.

® “string”: ILEH string A DEEHAT 2.
® /:z0RETOHA, THOLBH Ny 7 7
OABAHAL, OELT 2L 2EKRT 5.

M4 M50 If Xicwd 2RO <7 o KEKD
ERIIMT D 240~400 THY, A8 DK uKHE
BT 5. (HK)

3. JyFatEyHERRIRTA

YRAFARTIRERENEBL T/ oERREMEF
RTB7Y Faty VERBE, CORCIOREZ
hal7) 7o+ YD 2DLDKA. BXERIS
JEEFRE, ERBRIOEDOESICIVFELIY
2 MEEOARBRAIRICERIN S, BRERIAT
a—FLEh 3.

BT Faty HRANT RS 7 LOBFETL,
ERINTHORITARNERT 5 parser &, A
AMEKEICHECHANT 0 F T aEhT S transfor-
mer D20k VERS. HXUBITIISEMELL Y- THTD
23, ERBAOFEBISTMINERBRAY X + 2l
BT LICE DT OTHRMSK.

Hrm Yy OMERICEEL Tid Ripley® 075 i % FRIRAL
PN—HFRICBEL 2RO X IR HFEEFAL T 2.
(BMEb e —ViICHT BROBEIET VY X 4)

@ v7r8RY: REyIORBETNTHEELT
FE2E£ANS. 2RTNTOKMEBICILTY 7 b

BIRIZH 5.

® RTEY (B>C &£73)

i) BEEIOAEBMCH  ERBAMBIVRGL, ¥
7 VR ERELAEETD.

i) AhET—HLTVAEE, TOX D SERSE
AONTELEVRAUTRETETD.

HSORITICIRSEIRRL S — Y EFIAL T2
25, EEIZIRK6ICHH B K D IC uniquely
invertible T WRAMBLITLEEET 5.
z OEIL DV TIE mixed strategy HEFIC X
ZEBELELONSY RV AT LTRHY
REQEH D TOL I N HEKIREST, €O
AR FT parser OF w75 HITEE
2mZ 3HEER- I

3 25 Al T H &L Fortran RAT-
FOR-R” e L, ACOS600S @ TSS
TERBLTVWS. N40Fus 7 LiiN8T 3
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HAZHRIiCRE. ERL /- # &L Fortran O7Y
o+ vONEHEREIH 30 7/ WTHB.

4. & T U

AKRXTREX <7 02fALICTY) Toey &
Ry 27 4 (PGS) 2T/, PGS 3 EAH
iZida v o4 THRBY X 7 4 (CGS) DEXF %2
AL T3, EOLLTHELEHMT 2MICIR<
7 afNTiTY EV I HEER -1, EDIHBANDE
RRIVES/NR, THODLERT26HICHEET I
DODH, L3, EERINDZTSY Fuoky i3~
7a2FALLbOLRRLY, BXHWLERY 4 v
2—-YbHE, FARVEESTS. PGS itk
n¥T,

guarded command %5 Fortran

BELLTey 7 ) EE,S ACOS T 7Y EE

#& L Fortran /5 Fortran
D3DDFY Faty 4EERL .. ASoIRR»
ThOBETHOMBRM TR T L. BicHEl
Fortran ®7Y a4y #i2 CGS N7 Fu—F%%
DFFFEATINOIERBUOBREE L 4V,
WHICERTEE DT L. LhL PGS TR
“other” EWHHERIO -/ 2RET B CEICK
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