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SYNTAX SECTION; /*SYNTAX EXAMPLE*/
- >BLOCK*,
BLOCK  —>“BEGIN”
DCLS  /%DATA DECL.%/
STMS  /*STATEMENTS*/
LABELS /#LABELSx*/
“END”,
DCLS ->@ /*NULL PRODUCTION %/
| DCLSEQ “; 7,
DCLSEQ  —>DECLARE
| DECLARE “ ;” DCLSEQ,

STMS ->@
| STMSEQ,
LABELS ->@
| LABELSEQ,

LABELSEQ -~ >$ID “:”

| $1ID “ :” LABELSEQ,
STMSEQ —>STM

| STM “;” STMSEQ
STM —>BLOCK

| goto statement

| stop statement

| assigument statement

| if statement

1 MLTG iC X 3 Hi3CBH

TFig. 1 An example syntax for MICRO-ALGOL-
LIKE language.

2) Filic k2L LHHLOHA
10 BLOCK ##ilA - TEXETELR2OD
W20 XHITNB.

/2
BLOCK —>“BEGIN”
(DCLSEQ “;" | @)
(STMSEQ | @)
(LABELSEQ | @)
“END”

2 fFERIEEBSDIL

Fig. 2 Syntax description using parentheses.
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ZCORETEEEHT EAIOLSICES.
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DCLSEQ —>DECLARE R(0) (“;” DECLARE)
LABELSEQ —>R(1) ($ID “:")

3 < DELEEDOHEA

Fig. 3 DCLSEQ and LABELSEQ in Fig. 1 are
rewriten with repeat notation.
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DCLSEQ - >DECLARE (<act 1)

R(0) (“ ;” DECLARE (act 23): <act 3
LABELSEQ — >R(1) ($ID (act 4 “ :”): <act 5

4 77 vavOEA
Fig. 4 Embedding actions in the production
value showed in Fig. 3.
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D.

Bl1ic #zO—if% R L7 MICRO-ALGOL-LIKE
EEOIHEE, Ei3 LALRE) TREVLDOTHS. £
hiz, #Ai2 “BEGIN FIN1: FIN2: FIN3: FIN
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>STMSEQ 0o@m#% Bl L L T ANENOEELH
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WZEILILE, FCTLOFE (ChiRERASLESH
DWEE (conflict) & LTEHDbN ) #BRT H1DHIC
STMS—>@ Db STMSISID)->@ &3 5.
izl STMS—>@ @A s h 57 »IiciZ END
DENC T ~VisH > TRILHB N EEBKT 5.
f#£-7T, &L MICRO-ALGOL-LIKE EiEic L O
YiEA A MAT L, LD ATEIIESGRAERX
iz 3, chiz, EAX0EY (- TREBL X
BV Tay 2z UVRESRVED D LS
EX4{LENZEAHD.
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3.



20 ' WA E P LRI

—>EXPR,
EXPR ~>EXPR “+” EXPR,
EXPR —>EXPR “x” EXPR,
EXPR —>$ID ,/*IDENTIFIER%/
EXPR —>““EXPR")";

5 BTN

Fig. 5 An ambiguous grammar for the arithemetic
expression with operators + and .

bl 6
—>EXPR,
A+, %”) EXPRT("*")
—~>EXPR “+” EXPR,
%"y EXPR
—>EXPR “x” EXPR,
EXPR -->$ID,
EXPR —>“(“EXPR")";

6 XRFHICL>THOENEDH L

Fig. 6 An unambiguous grammar for the same
arithmetic expression as the one in Fig. 5.

CONETREBOEMAD L &8 - THRMAR
HU3R) (single production) 273D, RO
BEORNENKETE 3.
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B7ic MLTG ¥ 27 L D& RETF L. ZRi
H\okh%, “ERZ7— 20RO ER[RL TV &
BEAF O SR & MSURITR S & 12 BNF&ACTGEN
(BNF & ACTion GENerator) T4 X 3. #3248
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TEEIN? XS, CFSMGEN (Characteristic
Finite State Machine GENerator) i & - T CFSM
CE#ENS. COF, BXUHRANCEXREG LS
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H1&h 3 CFSM DMhici [ 5 Bht i (XX
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BELAOHERICBMT X 2 0E» OREESX
TBIB XN, IUT, DPDAGEN (Determinis-
tic Pushdown Automator GENerator) 53%® CFSM

7 MLTG Y 27402482
Fig. 7 Overall structure of MLTG.
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S L, B DRENY S OKRBI (2w, Sp) ELNL LB Sp
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13.
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2D XS NEFHILTEET S,

MLTG: LALR ~—40—->0 kA% 21
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.
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4 (SoSieeee- Sw, Sm, baree-- arz, a)=>(SoS?
...... Sa(Sm)s S (é)@----;-anx, a) T (SoS1-+-
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$H30I3) TRORBERSNWNEIN S,
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- B TBMAE PLII 04 T2y FOXEEER
RLTH5. chiz@mAlbsnsk PLIL av,4 35
OBV MEFERLEOHUBOERN-HTH3. B
T-2 3EXBYDH2 PLI Fus5L00TH5.
*9+—y ERROR1 {3 “DCL ID1 BIN FIXED”
DRIC “ ;" AWALILCTEERLTHS. Z072H
icgko “ID2 BIN FIXED;” i338b & xhiigrEh
T3 (# v +— ERROR2 45 ERROR 4 37).
HMI-1 OXELHSHSHIE LS ;" 0Rpic“’”
AHEABELLUTENI, CoENIIBLEREANL
Wotc?ZB5. Thi@EA, BBRICS: - T MR\
LHBECLRVBXEVREEOREATH S,

ZoOFicBAL Tk, RAMERL A PLI av
NASOEOMEB LD TXVELOBRYEBRET S
ATCENTWCELA2BEZLATBL (2D PL/I o
v SREBONHEERERIRD “; 7 ETHIERL
TLE9).

3. AU nmRTIERRAME

MLTG & Ld5 w4 7u0rns5 I /88
OV, V—REEOD—ED X (a sourcestate-
ment) i—@D 4 7 uBPLBEBDEIVVTH
3. ZO#IBIZ MLTG o Bk I EEBRIEDORE
FIERICBIL:. T48bb, MLTG T<4 7
MEDE » MUEERT 5 - DICHELBELLT
iz,

1) =4 2 0@ 407 4 = FSU*0OKE

2) EEOMIKKIELITI¥a VT, 74—n

FAEy FFIORANTTL 2 Bk
BT L.
w4 s7urars ATk, NBRBROT7 > ) 74

* 247 0RPRBRUBDO 7 4+~ FiKHBISH, £y HEAOR
KIZZhBSBRMENTVE 7 ¢~ FICiRETS.
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DO4H, #ZiX REGISTER1, REGISTER2, %%,
BB S5 PRBOSu /S ATOEKERABICHEDLN
2, MEORNE, METRIF Y RAV—42CE
(BT EICEE-TNBLETHB. TOT &,
ENS 7YV FrENTA I 0SS5 IV SEE
TOF—3 (key word) L LTORBEZIRALLTNS
ZLERKT S —Hehoi}, =4 7u9@4RTi
BEOEy Mlikk-THBEENE. zhdd, =&
Ho#ge LT

3) 7rvVF 41 LEEDE Y FAIRBRLOKAK

;3

MNERITH 3.

MLTG <TiZ 1) it FIELD-SECTION TZExh
5. CZTR=47upPDLH], B, 74— F
DLH, B, hBES% PL/I BoWstkcES TS
3. 2) i3 SYNTAX-SECTION 07 7+ a v TER
i3, T7¥avTR,

2-1) ¥y bORAX (Z4—NFIZE S FMEER

A)
2-2) &3 (IF .o THEN-:.... (ELSE)------ . zh
R7+—mFlEDFR bDOMBICE ST fhD
7 4 = FITHEBIRICRA T 3 DicER)
2-3) Y uy 2 (DO; oo END;. chitXo
W=Dl )

2-4) *ye—IHAX
EZELCENTRETH 5. BKIC, 3)i13 FACILITY~
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niG FACILITY SECTION 3
SOURCE LISTING
STHT RUL.NO
FACILITY SECTION 3
2 WO 18°000%) ,
3 1 (8%001°) o
. WA2 (89010°) o
5 "3 (80011°) ,
H we (8°200°) 5
e ]
L ]
238 BYTEARITHEOR  (B*11%)
FIELD SECTION §
240 . I COMMON o
261 2 OPCODE t(1:4) »
242 2 DUMNYL {5:5) .
243 2 WRI {638) ’
L4
o
Ll
344 2 WRJ 124316)
345 SYNTAX SECTION 3 i
346 1 -> MICROPROGRAN 3 <CALL MPROG $>
347 2 MICROPROGRAM  => R(O)(NOTENDSTMT W;%) ENDSTMT w;® !
348 6  ENDSTHT ~> WEND® 3 <CALL ENDQL 3> '
249 7 NOTENDSTMT -> MICROSTHT '
s <CALL MICRO :
COMMONL,OPCODE = 890° 3 /% */
COMMON.DUMMYL = B90° § /8% CLEAR Y
COMMONGWR I = Y00 § /& MICROINST s/
COMMON,OUMMY2 = B*0O® 3 /% FIELD. */
COMMONWRY = BLO0 § /8 />
| QUASISTHT 8 <CALL QUAST 3>
350 9  MICROSTMT -> AICROLABEL NLBLMICROSTMT !

8 MLTG %f-EAH<4 /0 0s 5 I v/ EELRMNDO—E
Fig. 8 An example of language description using MLTG.
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-8 , /%STARTING SYMBOLx/
§ —a” o /RELk/
S SE“" . [kE2x/
E —"“a” E“b", [%¥3%/
E —*a" “b" ; [xx/

B I-1 LALR (1) X#¥#
Fig. I-1 An LALR(1) grammar G

Jan. 1979

B2 R I OXRCHET 3 REBER

Fig. I-2 DPDA transition diagram for the grammer
G; R, L, A and E are the abbreviations
of Read, Lookahead, Apply and End
state respectively. States represented by
double circle are to be pushed down into
the push-down stack associated with
DPDA. T means top state, P pop-up no.
and RL production rule no; these infor-
mation are used as follows: When an
apply state reached, it popups the push-
down stack P times and sees if the top
is T. If so, production rule RL is recogni-
zed and makes a transition to the state
pointed to by the arrow from the apply
state. “~” is a special symbol to indicate
input end.

(1,1,aabbc—, $) => (15,5, abbc—, §)
= (15,7, abbc—, ¢)
= (155, 5, bbc, )
= (155, 10, bbe, ¢)
= (15611, 11, be, ¢)
= (158, 8, be, §4)
= (1589, 9, ¢, §4)
= (18,3, ¢, }443)
= (134,44, $433)
= (1,2, -, $4§342)

1-3 FirEBX
Fig. I-3 State transition of the DPDA
with input “aabbc—".
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f+ & 1

MLT6
SOURCE LISTING
STMT RUL,NO

1 SYNTAX SECTION?
2 =3 EXTPROC
3 EXTPROC =3 $1D "™ =pROCY *jn
PROCBODY
SEND® #gw
]
4 3 PROCBODY = =3 RC0)C STATEMENT )
5 7 STATEMENT =) /% DCLy STM. #/
*DCL® ¥1p ATTRIBUTE
RCOXC ®o® WID ATTRIBUTE ) *3*
1 /% PROC, CALL STM, #/
SCALL® %10 *3%
1 /% ENTRY STM, ®/
¥1D ®i» WENTRY® ®i»
1 /8 ASSIGNMENT STH, #/
REOIC *y# ¥ID )
®"u® EXPR i@
6 AT A("+%,"%P) EXPR m(®e")
=) EXPR *+® EXPR
7 18 a("s") EXPR =) EXPR "s® EXPR
8 19 EXeR -3 P(* EXPR )"
1 #ID
9 21 ATTRIBUTE => "BIN® "FIXED"

®DECIMAL™ *FLOAT"
i

END OF SOURCE LISTING,

-1 SR D BB TRE O 1o b O RIS E

Fig. II-1 Grammer for a PL/I like language. This is used to test
the ability of our error correction/recovery method.

SOURCE & ERROR MESSAGE

CARD 1 10 20% ke kxR 0%% dy O *¥%5 O RS0 ERRRRRRTOR AR EE kS EE
2 TEST42 PROCS
2 DCL ID1 BIN FIXED
3 102 BIN FIXEDS
ERRORL #*#> 3 I$ INSERTED BEFORE COLUMNOO14 ON CARD 0003,
ERRORL ###> AN ID./KEY WORD 1S NEGLECTED AT COLUMN 0018 ON CARD 0003,
ERRORY ##¥> AN ID./KEY WORD IS NEGLECTED AT COLUMN 0022 ON CARD 0003,
ERROML*%#> 3 IS NEGLECTED AT COLUMN 0027 ON CARD 0003.
» DCL 103 DECIMAL FLOAT
5 ID1=ID2#1D3 (ID3+ID1)3
. ERRORE *##> 3 1S INSERTED BEFORE COLUMNOO10 ON CARD 0005.
ERRORG*#%¥> + 1S INSERTED BEFORE COLUMNOO22 ON CARD 0003.
) CALL TEST2; .
7 IN ENTRY3 .
ERROAT##+*> ¢ 1S INSERTED BEFORE COLUMNOOO8 ON CARD 0007.
3 ID2 1D03%(ID2+1D3 3
ERRORS ##4> = 1S INSERTED BEFORE COLUMNOO15 ON CARD 0008.
0 ™o ERRORY ###> ) IS INSERTED BEFORE COLUMNCO29 ON CARD 0008.
' s

END OF SOURCE & ERROR MESSAGE LISTING. THERE ARE

9 ERRORS«
R II-2 RYBhe

Fig. 1I-2 A program with syntax errors and error message.

(RER152 423 A 22 HA)
(FaR153 42 8 A 15 B IRR)



