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Storage and Use of Syntax Data in a Language Oriented Editor

Takako MATSUDA
Computer Center, Tohoku University

2-1-1 Katahira, Sendai 980 Japan

Storage and use of syntax data of a syntax directed editor, which is available
for editing of programs writtem in FORTRAN, 1is described, The language
specifications of FORTRAN, a bottom-up growing language, are often revised and
enlarged. And so, we intended to develop a flexible editor, named FEDIT.

The FEDIT has the syntax data independent of the system program. The syntax is
represented with directed graphs which «consist of a main graph and several
subgraphs. The syntax analysis of this editor is performed by fitting a FORTRAN
statement to a branch of the syntax graph exactly. Each of the editing elements is
stored as a subgraph and is detected in time of search through it. Consequently, it
becomes easy to manage the syntax data, and it is possible to grow this editor into

a multi-purpose structure editor.

~1~



1. BB

AV 34V ORAEESYRT IHTLT + SR
LHBCHERAIhBI Y — Ve sTWD, T 49 %
HWwT7u /354927 — 22 R#RT3846R, 7%
A} QRBIEE PN EY| OBKICH D BMESLRICK
B3cEMbB, LhL, RERALEIATVEXT 4
SRIFIMBEHAOLOTH B, TOXDIEEE
BITS5CERTELRV, ThERET IR, 7%
BEEESI T — s "—RA9 703 i v VEECKE
TABECT + IBEMTH B 1),2)0

gRi2, BygHiitEosRcRIAROSY S
w¥353vYEFFORTRANKEDWT, #iEx7
<+ FEDIT (Fortran syntax directed editor)
2B L%k 3)~50 FORTRANBH AT » 7K
RELTERSETH D, XER] 1 Scps
el thopERPHEANAELL 2875
OWFEE T, HIROELELHBECTDN, £2BOHO
BERIEKE TV, ¥, 2—FHHARKEOH TR
ERESOa /A S HRAKBEY—EASh TV 5B
548V, 22C, FEDITTREXF—9%2 70w
o akEh oM LEERLPTVLIIRLE, T
TR, BT oML AR BLITRN S,

2. FEDITOY R ARE

FEDIT®, B3 3520710, RENH
ERT$ 5320707 7 1B LURXERBY 5%
HOEEZEGRADL (Graph description language)
OMBEMSIEDE (K1) .

FORTRANMX” 77

K1 FEDITOY A7 LK
RBR77ANWVBIOT T 563 2EDLDTH B,
o 2 —PI{ET 7 £ V—RTaTSA87 74N

o R R T 7 f I 2—FHE? » IVOHE
2EML, BRCEFLLEEMT > 40

e XF 49 b7 2 LI N—R7 7 4 NOthhisD
FoWwThhick bt L i€ Y . — v 2N
BERM7 7 A

AR A PN GEEOZHO 7 v 7 5 A D)

*MAIN ETLEPEPS'

*xBLKDT (IERER 7 5 75 )

*ALL (70735 neth. EMEERE)
CHVVFT 7 A TSSOMOY 74 (Mt

DxF 4 9RPFORTRANza V4 513¥) LHE

2LB3DO—EHEHNT 7> 1

CHISLT 7 AW xg &3 B FEOHHAI

2L T7 7 4N v

o MBS - FED I TOFN—F VT, 2—F

LOWKE, (EER7 » AVOBHEETS 7a s o4

o RIBPIESR 2—FOETEE-TCxT 49 b 7

7 ANERRT BT A

o LR L7 s ANVERAWTXERE, B

S YA LA N

e GRADLABSR GRADLTHBE I

XFP— 9 2BRLEBL7 » AIVEHAT 270 54

FEDIToO®R# = FERIWCFT.
#1 FEDIToOHEHEa~ Y FOER

vx/e1/e2/n
VI, oX OREENRIETT S (FRESEAID .

Find AR R Back up  RIBER
Print EIRI& R Replace &M
Insert A Delete B
Verify H&e—ro®RE
Noverity R&€— FORE
Merge BHEY .- NVER-ZT7 > AN IHE

X EFZRRf. o¥oMEdRoONEHBEEET S (TR

BAEAID o

Nane xFE Label X&S

Statement XELWXD7 7RG
el (RREFK. xTHUTEEE, XESFLRIXOLHDL
DEOND I 5 REEEET S (THREFIEAID
s
xAssignuent  RABIR
* I nput/output AHIFIBIGR
HEBMG
*Procedure FREX
€2 :EMEH, viiReplace O, xIIEUTEBT IHL
WEZZHNESORY 2IEET S,
n cEFORDELEN. E¥, (BEET) 2RI A
Wiiin=1,

*Control

xDeclaration

~2~



FEDITR, @fia=y FRERAVWTXY (i3
RIT) 2B LCH#TTE Y —F R4 I 2BHL
BHEoT7+ R ORBETI. XBPANTRRBEES
hielic, #X7 > AIVEBBAIhTOWEIBXT— 2
ZRAVWTRE « BIFE1TI.

3. BIXF—ORBLDRE;

3.1 @X7357
FORTRANRMOSTELRLD, _ FREEF:

TELEFAZRPOXFELLTCHEATEZRVWOT, %

XBFrORIcY 2 — FORFERHEI CXERET S
CLEHMTERY, Z20Nd, BRHIZR>Foflo L
IRAXTH 2[R EE T s N EHRE B,

#D) DO 10 1=M+N

WRITE(6,200) = X + A

COEIBUTEORENS ] | STREXORAKRR
ZAVWTWVWE 8. LML, JI1SOEIRRARMK
RBRERLBVWLOTH 24, BRABCRIESLEVO
T, FEDITTR, i =2 FcHBLHEX
Fxoh D TAVWETS 7852 HTLEHR200

£2 WBX7970#85LGRADLAXF—} AV}

"= 7378 GRADLRF—F2v} “w =
atom ATOM rclez ----- e s atomit XXF ci
atom any ATOM T 4; FEEO—XF
atom nil vt NIL t; tRXDs5Ra—-F
(D,C,P,M,Aouwghnd)

statement class o STCLASS t;

(upward-stopper)
Llook up \E LOOK qg: 5

S om rable gs gERF—-7g
call subgraph @ :

grap () CALL g; } YT I7%

entry W ENTRY g;
return v RETURN;

branch . EOEk T

BRANCH 1
[— g 1 REWDEED 5 <0

1ink - . LINK 1; 1RV s%ks5<n

) . AoV ceHY Iy MAUTHS IxN]
link 1f . z IFLINK #e 1; MUPEE * N

counter+ < limit TLRMBTIBICAY Y IR 1Y,
loop while po LOOP #s; ~———— LEND; Ay 7 s OMIT X BEMAFRDET.

s- ¥ 0
set limit <|.> SET #e=n; AYVIcDY Iy HAENKT S,
stack atom \ STACK #s; COMIEBbOS atos OFYE
A¥w sty + T 5.
stack end A SEND;
connection W 777 LodRes
i REF

comment COMMENT < comment > ; <comwent> i3 ER

~3~




SrHVWTHEEsHH .

B 785REUTOLICAWS,

(1) atow BY — X7+ X bhicHB I 3 XFLERE
$3cL%EEKT, atomnil 375 7 0RRL ST,
V—R7FF R hCHBTEXERC WU EEELE
WwZsiEHRd,

(@) ook up BY — 27+ 2 VB3 3T F
HESINEXFREOT— T NVOFOXFLERAT
ALY,

(3) atom nil & statement class I{FL 7 t XD
79224 (C,A,1,D,P) ¢, 2oBCL-TX
2L, X027 A%BRT 5. £k, 2hilKo
BFETHXS 77 LOR—EBREL CHhOX O
"NEREHDTWVWE DL 120

(4) call subgraph BEHRFKOY 7757 2L T
BHRIZCEEFES. ¥/ 273 entry A0
L, return 2O L TR Y 3. entry iftir
Z¥i% call subgraph TE[AY 3,

(5) branch REFELXETHET 32 H06DT, h
VB THEXOR—HBEL EHCERSh - thok~ &
KEED B, HHRIBEFBL ELSHWV B,

@) link if BH v o4H8Y o VN TRSLTF
2H L AN SBROERECRUBY 60T, T
V=7, XES (5FLT), £FH (LLLAW6
FUT) BXUOWGLHE (TRILT) 23F 29293
IZBHICAVWTWS, nid set linit THEET 3.
(7) loop while @R % » 7DOffisick - Ts gD
BT LE2HRTLOT, XEEKLERNOTBLRT
CHERASh3 3+ Y RBOXEH nHhihgo hn
OXFEnZHAY /T E3kBbiAVTWS, sicid
stack atom & stack end T Fht: aton OFIHHE
THEAEEX B,

HK2icACOS-6 FORTRANT? 8) oY
77 0—BHnErd. BEOLDIEHETSZ]ISO
BXE BB L. 247777 3A006—5
FWWH ST I37THB, ¥ 7737LLTRL¥OD
350t 2AELk. F— NV ROX¥OIHEFEO

bOTH 5,

o F— 7

Sa (&) Dz (%) Do (8 #¥¥)
YIS

Nn (EFH) Lb (X&ES)

Ca CEE) Ci (F5ELEK

Cr (EH, %% Cc (HFE)

Cp (SR LOB/{E/AGSHEREYN, BEH)

Cl GREEE) Ch (XFEH)
Hs (’h1h2---- hn’ F72& "hih2---- hn” )
Co (8 &) Chb (2#EH)

Ce (8850 R (BAREET)
Ru (EH® « ZBRWEBRKETF)

Ex (X) Ea (H#H2

E1 GRERX) Ec (XFRX)

Pc (¥, RY, BV ER, HHO3IA)

Sd (EEF&EE) Sv (BE)
Len (R &i#gE) Sc (XFME)
Tp (H) Iv (o7 — 4 £T)

Ido (DODHAMILT) Ddo (DATAX @DOEINETF)

Lio (AHAAT)Y  Ldo (AHHODOKILT)

Fs (HXLR Ft (FX&905

Ic (AHAXoHELs)

Oc ( OPEN, CLOSE, BACKSPACE, REWIND, ENDFILE
X o fHtE#t o)

Qc ( INQUIRE X o #HfaE®its)

3.2 V3 7&8RBEEGRADL

BX7 572 ERT 37207 70REEGRA
DL%#U . GRADLIC X3 EIER->¥ O
XTHEZX 3,

rDEFINE SYNTAX GRAPH <7357%&>;

MEFINE SYMBOL;

STRING=h1hz;

“END ;

FDEFINE TABLE <7#—7n%&>;

<atom O¥|>

“END ;

rDEFINE MAINGRAPH;

<element description>

LEND ;
MDEFINE SUBGRAPH <¥%7737%&>;
<elewent description>

"END SYNTAX GRAPH,;
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DEFINE SYNTAX GRAPH FRTT77;

COMMENT SYNTAX GRAPH OF ACOS-6 FORTRAN77 BY GRADL;

DEFINE SYMBOL; STRING=€€; END;

DEFINE TABLE SA;
ABCDEFGHIJKLMNOPQRSTUVWXYZ $abedefghi jklmnopqrstuvwxyz
END;

DEFINE TABLE DZ;

DEFINE TABLE DO;

0123456789 END;
01234567 END;

DEFINE MAINGRAPH;
COMMENT PROGRAM;
LO1: BRANCH L02;
COMMENT SUBROUTINE;

ATOM @PROGRAM@; CALL NM; NIL P;

L02: BRANCH LO3; ATOM @SUBROUTINE@; STCLASS P;
CALL NM; BRANCH MO14; ATOM @(€;

MO11: BRANCH MO15; ATOM é%*@;

M012: BRANCH MO16;

MO13: ATOM @)é;

MOt4: NIL P;

MO15: BRANCH MO13; CALL NM; LINK MO12;

MO16: ATOM €,6; LINK MO11;

COMMENT FUNCTION OR TYPE STATEMENT;

LO3: BRANCH LOY4; CALL TP; BRANCH M021;
L031: ATOM @FUNCTIONE; LINK MO11;
COMMENT TYPE STATEMENT;

M0O21: CALL NM;

ERBROEN T —

M022: BRANCH M026; ATOM @*%@; STCLASS D; CALL LEN;
BRANCH MO24; CALL SD;
MO24: BRANCH M025; CALL IV;
M025: BRANCH M028; NIL D;
M026: BRANCH M024; CALL SD; BRANCH M024;
' ATOM @%@; STCLASS D; CALL LEN; LINK MO24;
M028: ATOM €,@; STCLASS D; LINK M021;
—_—~———

COMMENT ASSIGNMENT STATEMENT OR STATEMENT FUNCTION;
CALL NM; BRANCH M212;
M211: ATOM €=@; STCLASS A;
M212: BRANCH M215; ATOM @(€;
M213: CALL NM; BRANCH M217;
M214: ATOM €)@; LINK M211;
M215: BRANCH M216; CALL SV;
M216: CALL SC; LINK M211;
M217: ATOM €,8; LINK M213;
END;

DEFINE SUBGRAPH LB;
LOOK DZ; SET #1=l4;
N1: BRANCH N2; LOOK DZ;
N2: RETURN;
END;
DEFINE SUBGRAPH NM;
LOOK SA; SET #2=7;
N1: BRANCH N2; LOOK SA;
N2: BRANCH N3; LOOK DZ;
N3: RETURN;
END;
DEFINE SUBGRAPH SD;
ATOM €(@; SET #3=6;
N1: BRANCH N2; CALL EA;
N2: BRANCH N4; ATOM @%e;
N3: BRANCH N5; ATOM @)€;
N4: CALL EA; LINK N3;
N5: ATOM @,€; IFLINK #3 N1;
END;
DEFINE SUBGRAPH SV;
ATOM @(8; SET #4=6;
N1: CALL EA;
N2: BRANCH N3;
N3: ATOM @,8;

CALL EX; NIL A;
BRANCH M214;

BRANCH M216; LINK M211;

IFLINK #1 N1;

IFLINK #2 N1
IFLINK #2 N1;

ATOM €:6;

RETURN;

ATOM @)@; RETURN;
IFLINK #U4 N1

END;
DEFINE SUBGRAPH CH;
BRANCH N1; CALL HS; RETURN;
N1: STACK #1; CALL CI; SEND; ATOM €HE;
LOOP #1; ATOM €@; LEND; RETURN;
END;

END SYNTAX GRAPH;
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