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® 7x+=-bI3VEDYVINTED,

=N LA DIFENTE 3,

@ ABEFEETLICa VA NTE S,

BIRHSUH U (recursive call ) M #E

ik, XXPLid, XFAE, vy MABEZFEEMNETEEET, 74 - 44 7L UTEF/N
BEREMILL BESER SiZmE €A (FORTRAN &V Y7 FHudf Enish 9030
XXPL & XPL., PL/T £ OBRICS1TIE, XXPL SBHEHIKBRNShTVET,

3. XXPLOEFEREKICDNT

XXPLV—RZ -7y 550av4uid, NyF, TSSELLTHFTRITENTEEY
M, TSSTTEIFNM, =7 -OBEENTEOPTOOTRIEL & J,
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BEZNBLBDETOT, Zoawy FidfEbdic, ROFEERZZ LE2BEDHLIT,

® a4 i TSS TN,

@ aVvSNAAEBROALTVETFYRT )T 740 (REL 33)%, LoltAS—T 2V 7

74N SAVE T 5,

® CARDIN#7YRFLT, SAVE L7 s ANMETRYTNT B,

@ ATV VEV—EY) VY - EFFT B,

QODIEER, S22 BHLTARLIDT, 3w Y F7r A VEERLTHEE, CRUNavwY
FEAEZEIENTYT, QOav Y F7 x4 VvER3K, @Q@0av Y F7 s 4 vER4IKRLTE
xEY,

list compile

##; (XXPL-SOURCE?) ; EXCLUDE

$*$REM khkkkhkhhkkhhhkkirkk COMPILE kkkkkkkhhhkkhhdhrkhhkhkhkhkhd
$*$REM This is a command file which gets XXPL source
$*$REM program and outputs GMAP program into "33".

$*$REM hhkhkhkkkhkhkhkhhkhhdhhdhhkhhhhdkhhhhhhhrdhhkhdhdhhdhhdrhhddsx
SYST FORT N

REMO #1

GET #1"37"

RUN XXPL/TCOM#37;33;34;35;36

REMO 37,34,35,36,TCOM

SYSTEM

B3 avoAwdpa<wry F7 74w

list assemble

#4#; (OBJECT~FILE?) ; EXCLUDE

S*sREM khkkkdhkhkhhkkhk ASSEMBLE khhkhkkhhhhhdhhhkdhhkhrhkdhhhhdhhhrk
$*SREM This is a command file which gets GMAP

$*SREM program and makes it an object module.

$*$REM A A AR RS TS E R E R R R A L RS X R Y Y R R R R R R R R L]
SYsST

CARDIN

PERM 33; TEMPGMAP

REMO TEMPGMAP

NEW

100#4N,J

110$:J30B:kadai_no$password,E,MAIL,R

120$:0PTION :NOGO

l30$:SELECTA:kadai_no/TEMPGMAP

140$:PRMFL:C*,W,L,kadai no#l

150$:LIMITS:1,30K,-3K,1000

160$:ENDJOB

RUN

SYSTEM

M4, TEYITNDawy F7 740

37T, XXPL/TCOM (22 %4 307 74 0% (TSSH). 37HXXPLY —27 54
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WOREL, 3333V NANEROGMAP T 0 3 aniASLT YRS )7 740, 34, 35,
36 IEERF YRI Y T4 VTT,

47T, “kadai_no” RU “password” 4. Theh, FIAEOREES B LU/ 2T —F
TEEBEZONTUTIED THA, X “TEMPGMAP "I, GMAP ¥ — X (XXPL 8R4
BIDN—TR Y P T 7 ANELTDT 74 VET, BUREGHKELBENTEET,

4. XXPLERLOZEE

XXPLEARBECENINTINVRNT E TR N ELBETITEEE T,

O EEEOEY - —NE Y Y7 TEHE, EXTERNALEEShAEFIONHEESE D H5%
Fa—Na, ZOBEMNEESZT O (PHEEEOR V) EY - ~ VI DRICEET HLENDD
9, COIRFA85 &, -4 XD, “size inconsistent” OB A v - IhHB T LM
HVEFT, Xy A4 VED 2= (MAINEBEDOD 2 FfD I—BHEPNCHEE LT HERO T
Ao

® ZHELBEE (EXTERNALEY ) Ofud, GMAP OHIEM L, a v 94 VB
D% 63 3% THB,

® 2#£FBCT, 1EMN“100--00" LHBEHITEZTL,

5. XXPLEAEM

FEROMEEZFFETE2XXPLOT 0 7 2% ER L, ZTOETEHRO 28D OFETHE 7
PlarlLTHesEd,
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list sample

SAMPLE : PROCEDURE MAIN ;
DECLARE X CHARACTER ,
N FIXED ;

/****************************************************************/

* */

/* FACT(N) returns the factorial of N. */
*

*
/****************************************************************/

FACT : PROCEDURE ( N ) FIXED RECURSIVE ;
DECLARE N FIXED ;
IF N =0 THEN RETURN ( 1) ;
ELSE RETURN ( N * FACT(N-1) ) ;

END FACT ;
/****************************************************************/
/* *
/* DEC CONVERTS S TO BINARY, ASSUMING IT CONSISTS OF %/
/*  DECIMAL DIGITS ONLY, AND RETURNS THE CONVERTED VALUE. */

* *

/****************************************************************/

DEC: PROCEDURE(S) FIXED;
DECLARE S CHARACTER,
N FIXED;
N = 0;
DO WHILE (LENGTH(S)>0);
N = N*¥10 + BYTE(S) - BYTE("07);
S = SUBSTR(S,1);
END;
RETURN (N) ;
END DEC;

/* MAIN LOOP */

OUTPUT = “This is a sample. Please input a number.”;

DO WHILE ( TRUE ) ;
X = INPUT ;
IF X = “° THEN RETURN ;

N = DEC ( X ) ;
OUTPUT = “Factorial of * // N // ° = 7 // FACT(N) ;
END ; /* of do while */
END SAMPLE ;

SYSTEM ?

5 Tos5uap)
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SYSTEM ?Xxpl sample
XXPL COMPILATION -- ELECTROTECHNICAL LABORATORY -- XXCOM 003 VERSION OF JANUARY.31,1978

TODAY IS JUNE.30,1980, CLOCK TIME = 11:00:15.54

NO ERROR WERE DETECTED FOR SAMPLE AND, THIS PROCEDURE”S ACTUAL COMPILATION TIME = 0:00:00.95

ASSEMBLE START
SNUMB # B309T
normal termination

LOADER START

This is a sample. Please input a number.
;2ctorial of 5 = 120

;2ctorial of 8 = 40320

;gctorial of 0 =1

= [CR]

SYSTEM ?

K61 TSSawYyF“XXPL"RLBHR  -TEr7 - EfF

SYSTEM ?crun compile
XXPL~SOURCE? sample

XXPL COMPILATION —-- ELECTROTECHNICAL LABORATORY —-- XXCOM 003 VERSION OF JANUARY.31,1978
TODAY IS JUNE.30,1980, CLOCK TIME = 12:05:06.13

NO ERROR WERE DETECTED FOR SAMPLE AND, THIS PROCEDURE’S ACTUAL COMPILATION TIME = 0:00:00.95

SYSTEM ?crun assemble
OBJECT-FILE? /objl

SNUMB # B431lT
SYSTEM ?jsts B431T
B431T OUTPUT WAITING ID=Cl.
normal termination

SYSTEM ?jout b43lt

function?rele

SYSTEM ?run objl=(ulib)xxpl/libr/rtslib
This is a sample. Please input a number.
=4

Factorial of 4 = 24

g;gtorial of 3 =6
;actcrial of 10 = 3628800
=[cR]
El1) A7 Vz01rETa-NEANRRET 740 OB] 1 UBERK7 74V )&
SO LOABINTHRTREE SIS,
F2) RUNzawYFTiR, V#4547 FYRTSLIB 2#TIEELMLY
FULTLH 780,
®6.2 a=vF7740“COMPILE”, “ASSEMBLE”
ZROEER - TV - ET
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6. ANALYZEROER%

ANALYZER &, BNF TEINIENANELTELZ NI L2, Zhdtdegree(?, 1;
1, 1)@ MSP(mixed strategy precedence )(1) DI 7 RLELUTHENELZHE L.
MSP(2, 15 1, 1B T = ) XLHDT 4 vV a ¥ F =T NEERLET, BNFIKX3
NEOEEH, XHEOT /Ny JICDOWTEXHER() Chapter 7 RELL BRSO TIET, ®7
I, ANALYZER AJIBXET7 s A vDTSS TOEEAEZRLET (R7OXHEE. MSP
(2,15 1L, 1DTEHVIFA,

SYSTEM ?edit n

enter

*<statement> <subroutine stmt>

* <call stmt>

*<gubroutine stmt> SUBROUTINE <id> ( <id list> )
*<id list> <id>

* <id list> , <id>

*<call stmt> CALL <id> ( <exp list> )
*<exp list> <expression>

* <exp list> , <expression>
*<expression> <id>

~ [cR]

7. XHEOTRH

DT s ANnE, HIERDOAZ 7 v A VETEELT, ANALYZER % RUN S %7, £/,
ANALYZER &, BB LcXHEOR D, RUKEOBREY, BER7 1 vich LT,
RUN @, vy FTHTSS THITMZFTH, HEHRNIT s 40 ( TSS OREImAK ) IKH I &
NAERIT, 1T I2IFET, UhbENSFVOT, Ny FOFMBRLTL : d,

M 8ICANALYZER DEREERLET,

list analyze

0010#4N
0020$:J0B:kadai_noS$password,A,MAIL
0030$: PROGRAM: RLHS,ON1
0040$:LIMITS:5,64K,,1000
0050$:PRMFL:H*,R,R,LIB/ANALCOM
0060$:PRMFL:07,R,L,kadai_no/GRAMMAR
0070$:PRMFL:02,W,L,kadai_no/OUTPUT
0080$:PRMFL:03,W,L,kadai_no/ANATABLE
0090%: ENDJOB

(1) Ny FOBADOY = THBX

SYSTEM ?RUN LIB/TANALL,R#GRAMMAR"O7";ANATABLE"03"

2) TSS OFEAEDavwY ¥
B8 ANALYZER D¥fT
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7 @Xé}ccﬁ?—5 ANALYZER Q)&jjj’]‘%%ﬁ%g k‘:\ X\ ﬁ DW@%MSP(29 1 H 11 1)
TR LI BA O—REN 10 R LE T,

GRAMMAR ANALYSIS ~~ ELECTROTECHNICAL LABORATORY -~ ANALYZER 001 VERSION OF MARCH.31,1977
TODAY IS APRIL 16 , 1980.

PRODUCTIONS

[

<statement> 17 <subroutine stmt>
! <call stmt>

3 <subroutine stmt> ::= SUBROUTINE <id> ( <id list> )

<id list> s: <id>

t <id list> , <id>

(LS

6 <call stmt>

CALL <id> { <exp list> )

7 <exp list> 13 <expression>
8 ! <exp list> <expression>
9 <expression> 1= <id>

TIME USED WAS 0.043 SECONDS.
TOTAL TIME IS 0.043 SECONDS.

TERMINAL SYMBOLS NONTERMINALS
1 { 8 <id list>
2 } 9 <exp list>
3 v 10 <statement>
4 .1, 11 <call stmt>
S <id> 12 <expression>
6 CALL 13 <subroutine stmt>
7 SUBROUTINE

<statement> IS THE GOAL SYMBOL.

TIME USED WAS 0.022 SECONDS.
TOTAL TIME IS 0.065 SECONDS.

PRODUCED HEAD SYMBOLS: PAGE 1 OoF 1

1111

1234567890123
e o e +

1y !

2 ) L 4 i
3, LI 4 ]
4 .1. H b4 !
5 <id> ! Y i
6 CALL ! Y i
7 SUBROUTINE i Y !
8 <id list> i Y Y i
9 <exp list> t Y Y Y!
10 <statement> ! YY YY ¥!
11 <call stmt> ! Y Y !
12 <expression> i Y Yol
13 <subroutine stmt> ! b4 Yt
_____________ +

TIME USED WAS 0.118 SECONDS.
TOTAL TIME IS 0.184 SECONDS.
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N

BhA

SENTENTIAL FORM PRODUCTION:

Fll HAS 11 ELEMENT.
THE MAXIMUM DEPTH OF RECURSION WAS 5 LEVELS.
13 SENTENTIAL FORMS WERE EXAMINENED.

TIME USED WAS 0.030 SECONDS.
TOTAL TIME IS 0.215 SECONDS.

Cl MATRIX FOR STACKING DECISION: PAGE 1 oF 1

1234567

et +

1 1 Y !

2 ) ! N i

3, 1 Y !

4 .1, i Yy!

5 <id»> 1YNN H

6 CALL ! Y t

7 SUBROUTINE ! Y !

8 «<id list> Yy !

9 <exp list> LYy !

10 <statement> H N !
11 <call stmt> 3 N !
12 <expression> 1 NN !
13 <subroutine stmt> ! N 13

TABLE ENTRIES SUMMARY:
72
11y
8 N
[ 4

TIME USED WAS 0.093 SECONDS.
TOTAL TIME IS 0.308 SECONDS.

NO TRIPLES REQUIRED

TIME USED WAS 0.010 SECONDS.
TOTAL TIME IS 0.319 SECONDS.

CONTEX CHECK FOR EQUAL AND EMBEDDED RIGHT PARTS:

THERE ARE 2 AND 2 VALID CONTEXTS,RESPECTIVELY,FOR
5 «<id list> <id list> , <id>
4 «<id list> <id>

THEY CAN BE RESOLVED BY LENGTH.

THERE ARE 2 AND 4 VALID CONTEXTS,RESPECTIVELY,FOR

S <id list> 3:= <id list> , <id>

9 <expression> ::= <id>
*%** ERROR. THESE PRODUCTIONS CANNOT BE DISTINGUISHED WITH (1,1) CONTEXT
<expression> HAS ,...)} AS CONTEXT AND ) IS VALID RIGHT CONTEXT FOR <id list>

<expression> HAS ,..., AS CONTEXT AND , IS VALID RIGHT CONTEXT FOR <id list>

THERE ARE 2 AND 4 VALID CONTEXTS,RESPECTIVELY,FOR
4 <id list> ::= <ig>
9 <expression> ::= <id>
*** ERROR. THESE PRODUCTIONS CANNOT BE DISTINGUISHED WITH (1,1) CONTEXT
THEY HAVE EQUAL RIGHT PARTS AND THE COMMON CONTEXT (...)
THEY HAVE EQUAL RIGHT PARTS AND THE COMMON CONTEXT (...,

THERE ARE 2 AND 2 VALID CONTEXTS,RESPECTIVELY,FOR
8 <exp list> ::= <exp list> , <expression>
7 <exp list> = <expression>

THEY CAN BE RESOLVED BY LENGTH.
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C2 PRODUCTION CHOICE FUNCTION:

} AS STACK TOP WILL CAUSE PRODUCTIONS TO BE CHECKED IN THIS ORDER:

3 <subroutine stmt> ::= SUBROUTINE <id> ( <id list> )
THERE WILL BE NO CONTEXT CHECK.

6 <call stmt> ::= CALL <id> ( <exp list> )
THERE WILL BE NO CONTEXT CHECK.
<id> AS STACK TOP WILL CAUSE PRODUCTIONS TO BE CHECKED IN THIS ORDER:

S <id list> ::= <id list> , <id>
THERE WILL BE NO CONTEXT CHECK.

4 <id list> ::= <id>
{0,1) CONTEXT WILL BE CHECKED. LEGAL RIGHT CONTEXT:

P
9 <expression> ::= <id>
THERE WILL BE NO CONTEXT CHECK.
<call stmt> AS STACK TOP WILL CAUSE PRODUCTIONS TO BE CHECKED IN THIS ORDER:
2 <statement> ::= <call stmt>
THERE WILL BE NO CONTEXT CHECK.
<expression> AS STACK TOP WILL CAUSE PRODUCTIONS TO BE CHECKED IN THIS ORDER:

B <exp list> ::= <exp list> , <expression>
THERE WILL BE NO CONTEXT CHECK.

7 <exp list> ::= <expression>
THERE WILL BE NO CONTEXT CHECK.
<subroutine stmt> AS STACK TOP WILL CAUSE PRODUCTIONS TO BE CHECKED IN THIS ORDER:
1 <statement> ::= <subroutine stmt>

THERE WILL BE NO CONTEXT CHECK.

TIME USED WAS 0.063 SECONDS.
TOTAL TIME IS 0.383 SECONDS.

ANALYSIS COMPLETE FOR ITERATION 1
** 2 ERRORS WERE DETECTED.

SYSTEM ?
X9
1 <statement> ::= <subroutine stmt>
2 ! <call stmt>
3 <subroutine stmt> ::= <subroutine head> <id> )
4 <subroutine head> ::= SUBROUTINE <id> (
5 !  <subroutine head> <id> ,

6 <call stmt>

.
.

<call head> <exp> )

7 <call head> :

CALL <id> (
<call head> <exp> ,

B10. MSP(2,1; 1, 1) XEof

THIAFORALIT —TVERCT, 5T VEBEBMOB BT 707 5 A5 ER L, &5
BRANCH T BERA I ETRLD T 056 (22 VT 49 7 « v —F V) EERTAE, 2O

ENUT PN R A Bl — 50 — No. 38 1980— 8§




BOavL FITEET, BXEFTOT VT Y Xa%EE, XD Chapter 9, Appendix 5
EZBRBLTTEL,

(8 ) XXPLYXFARUACOS OHEREESVWTEEELEE T LICETHRREH
RAEENAEMAEEZ BEERKEE, EFFAR, YCWKEKZAMAER LY 2 — BHHE—
KE, #BELFEECER#HZLET,

(x ®)

1)  W.M. McKeeman, J. J. Horning and D. B. Wortman '

“A Compiler Generator”, Prentice-Hall, 1970.
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