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Samson Gruber 

This newsletter describes a parsin[: scheme for FORTRAN 

(in r:articular, System/;6O Fortran H restrj cted). It embodief' 

the three phases founrl in the SETL notes as well as an additional 

fourth phase, here denoterJ 11 kludge 11
, which hanrJles some of FOR

TRAN' s more difficult peculiari_ties. 

In particular, the klurlge routine has the following functions: 

1) T,) handle continuation cards and statement numbers: This is 

n=cessitated by the fact that nowhere else in the parse are we 

a·~are directly of column numbers. 

2) T1) convert the input string to a sequence of characters. 

3) T1) reduce both quoted and h literals to the canonical form: 

':1umber literal, where number is a three character string whose 

V:l.lue is dee of the number of characters in the catenated literal. 

Although this could be done in the nextoken routine, it is 

n,=cessary for what fol lows and so to do it there would be 

r,=dundant. 

4) T1) append a semicolon at the end of all statements but the last, 

b) which a double semicolon is appended. These semicolons 

d.Lsappear after nextoken. 

5) To surround all keywords, and only all keywords, with pound signs 

(t). These, too, go away after nextoken. 

6) To insert the special word 'with' between the two halves of a 

logical if statement. 
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It works by successively copying the input statement, \d th 

modifications each time, from a sequence called sa to a ser.uence 

callEd sal. Since each phase may be called ,.,ri th either an even 

or ar odo number of previous copies, each uses the rr:mti.nes in and 

011t to characters from the current i.nput sequen1:e :9nrl put characters 

on tte current output seauence, respectively. The routine nextchar 

retu1ns the next character on the input senuence 1thich is not part 

of a literal and converts any literals it finds to the can0~ical 

form, thus accomplj shine; purpose three. The alr:orl thm 11serl to 

asce1 t.ai n 1t'hether a staternent j s an assi s;nrnent statement 1:nri.si s~s 

of srannlng for unparenthesi7,erl en11al sis;ns .qnrl ro·wnas. If only 

t11e former O(:ClJr t1.e staterne11t is .q:1 .qssie:;:c:nent st.9te 1nent. The 

cor:Je for 1d 1 1dge foll 0 1•'8. 

defiref kluc'lge~ initially alph = [ 1 a 1 , 'b', 'c', 'rl', 'e', 'f', 'g', 'h', 'i ,, 

rearl: 

f i I I lr I I l ' I m I I 11 I I O I I p I I (J I I r I I c:, I I t I I , l I , I v I , I '.v I , I X I , I V I 
. 1 L\. 1 1 . 1 1 1 • 1 1 1 ~ 1 , 1 ~ 

' 7, 
1 

} ; s = ( t n p, 1 t , 1): s t r i ng = re co r ri ( ~ \ : : 

litsdone - f; /¥- signal literals not pr,wessed ~/ 

sen -"' nl; f'f = 1; /#'w- signal ber;i ,rni rig nf' statemerit ,t-,I 

r.;o to i11mpi.n; 

string= record (s'; 

i1J 1npin: if stri.ng ea >1ullc then return (pror'esdsen' "Tiths 

if (1 first stri.ng\ ~ 'c' then ;-"';ot0 reari:; 
i (' 

string'; (J~\/i~S) jf (' elt rtri.nr :1e' t\ anrl 

(dee ( i elt. strtnr,' ~.JL' tl-ieri pri.nt 
1 i llega 1 s ta t.ernen t n 1irnbe r' ; nu it~ enrl i f; cnri \,' ': 

go to rearl~ enri if; 

i f 6 e l t s t r i nr-. e o 1 1 then re tu r n 

process ( se,...,' i,,ri ths ':' : : sea = ser: ,.,1 t.hs 

((len string- 6) last string'; [r,0 to read; 
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definef so ~iths st; 

(l~V.i~len st); s,,(:fsn+l 1 = 
rlefinef pr0cess (so'; 

elt st:: return sn: enrl ,_,,1+hs: 

klurlge external alph, litsrlone: nextoken external 1nstat: 

preparse external stype; 

stat<? = 'start'; stvpe = O; instat='nxt':ir=rearl:011t=,,·ritel: 

erase=clearl:call erase;flag=!: 

rlefl 11e switch;pr0cess external in, ollt, erase, fl8-;, ("1r, 

rearll, writel, rearl, write, clear, clearl: 

<i :1, n11t, er8..r:e, flag)=[<!., (n~arll, ,,,rite, r'] ear,_!>), 

(f, (rearl,wr1tel,erasel,t >>J (flA2_;\ :r'.<il] er"2e: 

'llr=O: parcnt=O; e!1rl S"'itd~; 

rlefin?f rean; pro~ess external sn, 0 11r; 

(whtle c 1-s S1J(cur is (c1Jr+l)) ~ 1 

defi:1::f reanl; process external sol, c1ir; 

':: ret:;rn r: enn read: 

( v: h i 1 e (' i s s o 1 ( c u r l s ( c 11 r t l : \ e o ' ' \ : re t' 1 n1 , : e :1 r1 r Pa r1 1 : 

r'Jef'i:1? ,._,ri te(char;; prcwess external sn: if' rlv:ir ne J1.. then 

rlefi.n,~ 1•.rritel(charJ ;process external s111: i.f char ne .ll..then 

r,efi'.1~ r'l_e-"\r; process exterrvi.l sa: sn=nl: ref·1rr,: r·,rl ·1e8r: 

clef'i:,~ r:learl~ prriePPS exh=~rn~1 snl: snl=1l: ret•1rn: e•1rl ,lp!Jrl: 

then;#so e]se;Jfsnl;: enrl li?·v·-f-h: 

n e f' i 't " f r n s ::, t r ; re tu r n {( n, n e 1 t s t, r), ~ ~ 1 e '1 s t r J : en rl ·n s : 

encl outret; 
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deft r:ef par c; process external parent; 

if n i.s ([<'(',l), <'\r,-1)}(c1) :1e../)_t,hen 

parr:-nt - pa rC'nt+n; ; return c; end par; 

nefire finish; c = nextchar; ( 1·•hile f"'. ne_n_'i call out(c\; r=riexi;ch11r:: 

call switch: erin finish: 

rlefir1ef nextchar; /~ literal hannler: retur'1P 'text e:hi:ira,,ter iri. 

lnput which is not part of a literal. 

i nterveni n,e; l i t,erals ~/ 

process external cur, i0, 1)11t, 011tret, state, 0le"lr, 

lltsrlone, par; 

1-ni_tially str1 = n1Jlc;; 

~o to [(t,nc),(__!,ncl)f (lit,srlo'1e): 

rw: char=i.n; if char ne r 1 1 1 then return 

par (char);; 

ncl: 

call out(char): str=nulc; (V·Efl,2,3r 

str=str+outret in;; 

(~Vi,rlec str\ call O'Jt(iri);; c.;oto nc: 

if strl ne nulc then char=] elt strl: 

strl - (len strl-1 \ last strl; ret11rn 0har:: 

cl1ar - in; i.f char en./Lthen lit:::drwe=t: return(chRr' :: 

if char eq ,,r, then goto :1u0tlit;; 

/* r:ontini1e e:her:k for h lj teral ~ 

d e f i n e f t yp e ( ,~ \ ; r P. tu r n i f t i s ( [ < rl e e: n, ' d i f~ 1 >, O ~ n ~ } .::.:_ 

l<'x I ,.:i p 1·1· rn I > X 6 5' 't I I - I ' -- I I /' I ··- ! ! I ' / ' I \ ! 2 L 
' l. I ._,, . • ' ' l ' , ~ ' / ' - ' ' ) \ ' s .S 

11 { < 'f ' , ' po s let 1 >, 
('x','poslet, 1 )>,('h',rhr>s)(c) er..../lthen 1 r,t 11er' e1Pe t.; 

end t,ype; 



state= [<'start', 1 dig 1 , 'start'>, (•start', 'delim', 1 deltm'), 

<•start', 1poslet 1 , 'start'),('start', 'h', 'start')-, 

<•start', 'other', 1 start 1 ),<1 aelim', 1 dig 1 , 'check'), 

( 1 dellm 1 , 1 nellm 1 , 'delim'),<''deltm', 'poslet', 'stArt'), 

<'delim', 'h', 'start'>, ('nelim', 1 othe:r 1 , 'start'>} 

(stRte,type(char)); if state ne 'check' 

then return par (char);; 

strl=nulc; save:cur; (while type(char en 'die;' 1 ; -· -
strl=strl+char; char=in;; goto[<'h', 1 hlit'>, 

('poslet', 'saveup'>,<'other', 'restore'?,('delim', 'restore')} 

(type(char 1 ); 

restcre: char=l elt strl; strl=nulc; r:ur=save; sta.te='start'~ 

return char; 

save11p: strl=strl+char; state=' dellm'; :30 to ncl; 

hlit: call out(""); (l~Vi~3) call out (i eltU last('OOO'+strl 1 )); 

(¾Vi(dec strl); call out(in);; state='delim';strl=nulc: ,_ 
go to ncl; 

auot]it: .i=O; str=nulc; char=iri; 

loop: (while char ne ,,,n_i=i+l: str=str+char; 

char=:l.n;; if in ~ ''' 1 then i= i +l; str=str+ 1 1 1 ': 

char=in; go to loop;; cur=cur-1; 

strl=3 last('OOO'+dec i); call out('''''; 

(~Vi{3) call out(i elt strl';; 

(l~Vi~len str) call out (i elt str';; 

state='delim'; st.rl=nulc; 80 to >11;l; 

end nextchar; 

rlefinef n sub sea seo; return [<k, sen ( k+n-1) >, 
l~k~seq-n+l}; end suhseq; 

deftnef sl withseg s
2

; return sl ~ {<k, sn(k- jfsl '>, 
::Jl:sl+~k'4(s1+:Jrs2 i; end wl thseq; 

/~ interesting executlon starts here -'it;:/ 
/* check for if(-,.; 



norm: 

i. f C i.s outret nextchar ne ' i ' then goto norm; ; 

if C is outret nextchar ne If I then goto norm; ; 

if C is outret nextchar ne ' ( ' then goto norm;; 

~ vre may be looking at an if statement, or 

maybe at if(i)=2. scan for ) to see ~ 
(while C ne I \ I or parent ne O)c .= outr,~t nextc:har;; I - -
c=.nextchar; tf c ~ '=' then goto ret;; 

/,j:- i.e., if this is an assignment sV:t tement )'c-/ 
if n(c C alph) /~ arithmetic if, no nothing 

special Y</ then e:;oto norm; ; 

t ( 1.Ji-•r.ii: 1 \ ,'th ( 7 h re urn ms .,,r1- err 1 \'.J_ sea / su,. ser. 

(if flag then snl else so\) withseo 

(ms ':/f'.•Ti t hj 1 ) ,.,;_ t h s en ( p roe e s s ( ·: u r sub s er; ( 

if flag then so else sql')); 

com=f; en =f; (while c ~..11..); 

if parent en O then if c ea '=' then en =t; 
else if c=',' then corn=!;; end else; 

end if parent; c=outret nextchar; end while c; 

tf n corn and ea then ~oto ret; 

t:all switch; call out (':JI:'); 

nl: tf n ( ((' ts nextchar 1 c alph' then cal1 out (c); ::i;oto re;3;; 

t:all out (t:); 

if (,i!.. is{_(ms 1t'data 1 ,necl), <nis ':#integer',clec..t>, 

(ms '.#Teal',dec-1>, <ms 'flogical',r'Jecl>, 

<:11s 'l'rlimension',rec:i;), (ms'fcomm,:m',rlecl>, 

(ms 'lfexternal',re_c:), <nP'µ-s11broTtirie',ciecl>, 
. m f /v. t f , < I IJ.-.; l' • t I • 1>· < s ~enJry ,reg;, ms 8 Lmp 1c1 ,1mp , 

( ms '.#format', for:n), (ms 'dj:'assign', asgn>, 

< rns 'itbackspace', reg), <ms'jfcall', rec;), 

<. ms '-Fenn file', reg), (ms 'f.;~oto', r,eg>, 

< ms Jj-print', reg), <,ns 'fpunch 1 , ree;), 

(ms ';Q:'Tead 1 ,re3;, (ms 'l/ret 1Jrn',ref!), 

( ms 'Jrewind 1 , reg)-, (ms !ft:,,,ri te', reg)'} 

( if flag then sal else sr. 1) ne j)_ then ;--;0t0 ,f: 
E;Oto nl; 



form: 

reg: 

ret: 

decl: 

dout: 

ass;n: 

impl: 

Joop: 

i.nstat=formnxt: 

call out ( '4f' 1 ; 

- I -

call finish; return if flag then sq else snl; 

call out ('-If'\; save=r'ur; 

i.f nextchar ne 'f' then goto dout;; 

if nextchar ne 'u I then t3oto d0ut:: 

if nextchar ne , n, then goto dou t; ; 

if nextchar ne IC I then goto dou t; ; 

if nextchar ne It I then goto dout;; 

i_f nextchar ne Ii_ I then goto dou t; ; 

if 11extchar ne 'o' then goto dou t: ; 

if nextt:har ne 'n' then goto non t; ~ 

(l<Vi(lO) <"'.all out 
--- '-

( i elt 1Jftmcti0r1# 1 );; --
cur=save; stype=l;goto ret; 

call out(':JJ;'); c=nextchar; 

1-r,oto ret: 

(while c€l'O', 'l', '?', '3', 1 4 1 , 'S', 1 6 1 , '7', 1 8 1 , '9'J'! 
call out ( c) ; c=nextchar; ; call out ( '# 1 ) ; 

(while c E alph) call out(c 1 ; c::.:nextchar; ~ur=cur-1; 

so to reg; 

call out ( 'J, '1 ; c=nextchar; 

<"'.all out('#'\; (,_.,htle cE:..alph) t:all out.(c'; 

,:::=next char;; call 011t ('di''; 
(,,,hile n (ccalph1_or 

(parent ~ 0) doj nf:: if c en Jl. then st,.,pe=?, :roto r0t.;: \ 

call out(c): <"'.=~extchar;: goto lnnp: 

end process; end kl11dge; 



- u -

The states used in nextoken have the following significance: 

nxt 

key 

nam 

int: 

de f>Op 

star 

intpt 

ptint 

decl 

exps 

expl 

exp 

formnxt 

vl 

il 

dec2 

dee 

the initial state 

having seen a#, look for closing# 

scanning a name 

scanning some sort of number 

having seen a '.', scanning either a decimal or a period 
delimited operator 

having seen a '* ', scanning either a multiplication or 
exponentiation symbol 

we have seen the combination integer 

we have seen the combination. integer 

we have seen integer integer 

·~hile in int, intpt, ptint, or decl, we have seen an E, 
possibly an exponential form. Check for sign. 

this may not be an exponential form, we may have to do fixup. 

this is an exponential form, on error stop. 

the initial state when scanning a format statement. 

scanning a letter 

scanning an integer or a decimal 

having seen integer ., maybe scanning valid decimal 

having seen integer. integer, scanning a valid decimal. 

T~e definitions o~ rhararter t~~es qnd the state tRble 
f'ollr:1•': 

'= I 'a', 'l', '+', I I . ' 'E', 'er', I* I I/'] 

{ <' ' '', ' ' '>, < '#', '# '>, < 'n', 'ABCDFGHIJKLMNOPQRSTUVWXYZ '>, 

< I 1 If '(1123456789 1 > <'+' '+-'> <' I I '> , , , .,. , 

< I E I ' I E I > , < I* I ' I* I>' < '/ I ' I/= () ' I>} 



state ctype # a 

nxt 

key 

nam 

int 

decpop 

star 

intpt 

- - . 

ptint 

decl 

exps 

expl 

exp 

formnxt 

vl 

do 
<i o 1 i. t/.li tend 

,~nd.~ 

do 
lit 
cont 

end 

end 

end 

end 

do 
key 
go 
key 

do 
key 
end 

end 

end 

end 

end 

end 

go 
nam 

cont 

cont 

end 

go 
pop 

end 

do 
afix 
end 

··-------·-------
end 

end 

do 
efix 
end 

do 
efix 
end 

end 

end 

end 

do 
efix 
end 

do 
efix 
end 

end 

end 

end 

do 
efix 
end 

do 
efix 
end 

r--nd 

do lit do key go 
do go \:ey vl 
litend 

end end cont 

1 

go 
int 

cont 

cont 

cont 

go 
ptint 

end 

go 
decl 

cont 

cont 

go 
exp 

<JO 
exp 

cont 

go 
il 

end 

+ 

do 
opend 
end 

cont 

end 

go 
dee
pop 

cont 

end 

end go 
intpt 

end end 

end end 

end 

end 

end 

~-o 
expl 

do 
efix 
end 

end 

do 
opend 
end 

end 

end 

end 

end 

do 
efix 
end 

do 
efix 
end 

end 

do 
open,:; 
end 

end 
il end end end cont end go 

dec2 ··,rec2 ------ ---·-- --E!nd--.---e-n~d- ----end ___ --cjo dee end end 

er 

do 
erend 
end 

cont 

end 

end 

end 

end 

end 

end 

end 

E 

go 
var 

cont 

end 

do 
emaybe 
go 
exps 
go 
pop 

end 

* 
go 
star 

cont 

end 

end 

end 

··ao 
opend 
end 

- ·aci 
end emaybel 

go exps 
do d en emaybe 
go exps 
do d en emaybe 
go exps 

do do 
efix efix 

do 
efix 
end 

~ --~-- '" 
___ end_ ~rn1 

do 
efix 
end 

end 

do 
•'2rend 
end 

end 

end 

do 
efix 
t-:nd 

end 

go 
vl 

,end 

end 

end 

do 
efix 
end 

end 

go 
star 

end 

end 

..tee ----·------ -- ena·- end _eria ___ --- cont __end_ ___ end 
!:_0!:_ ____ .,... ~~nd __ end __ :_ont_ ·~c::,n:_- - ::,n~ _aoe~~n~ 

end 
.end 
end 

.end 
cont 

end 
end 
end 

I 

do 
open1 

end 

con· 

end 

end 

end 

end 

end 

end 

end 

do 
t·fi:l
encL 

do 
efiJ 
end 

end 

do 
oper 
end 

end 

end 

end 
end 
ena 
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<lit, '(curpointer ~ Vj ~ k is(curpointer+2+dec(cstring(curpointer+l) 

+ cstring(curpointer+2) + cstring(curpointer+3)))) 

token= token+ cstring(j) ;; 

curpointer = k+l;'>, 

<litend, 'stat(c = "lit"; 't> 

<key,'curpointer = curpointer+l;'> 

<opend, 'token=token+cstring(curpointer) ;> 

curpointer - curpointer +l;' 

<erc:nd, 'parser external end£ if cstring(curpointer+l) eq 

then end£= t; 

else cstring = kludge; curpointer=l;; state-· ''eir"; 

token=";";> 

<ernaybe, 'saved= <curpointer,state,token,data>; '> 

<af ix, 'curpointer=c·,j_:, i:ointer-1; state=" in t"; 

token= ((len(token)-1) first token;'> 

<ernaybel, 'saved= <curpointer-1, 'int', 

((len token)-1) first token, data>;'> 

<efix, '<curpointer,state,token,data> =saved;'> 

The preparser tn the notes alEo hAP t0 be moriiPierl 

II • II , 

sljghtly. In nartir.11lar, the 0rder 0f statements in getki:irl 

must be 0 1iangecl ta: 

return if (x is typkind (token)) ne n then x else 

if (x is syrnbkind (token)) ne n then x else 'var'; 
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The code for the blocks usercode, restart, anrl give 

follows: 

block give; 

definef tilb(x); y=x; seq=nl; 

(while 1 ::._ _3[x] ::._ len y I (k elt y) eq ' • or k eq len y) 

<seq(#seq+l) ,y> = <if k 1t len y then k-1 else k first y, 

(len y)-k last y>;; return seq; end tilb; 

typinf = {< 'nam', 'var'>}; 

tokinf = {<y t,Q, [tilb(x)], tilb(x) (1), 1 0 1 >, x € 

{ 'with', '=' , 'implicit• , •assign backspace call er ,rumon 

continue data dimension do end endfile 

entry equivalence external format function 

goto if integer logical pause print 

punch read real return rewind stop 

subroutine to write', I I 
I I '+ '* /', '**'}} 

~ { < I ( I ' I ( I > , < I ) I , I ) I > , < I ; I , I er I > } ; 

lprinf = {<t,Q,(x), hd(x) >, x € tilb( • ( with ~ inplicit var assign~ -

+ * ** var var var var) •)}; 

lprinf = lprinf lessf 'var'; 

<lprinf('var'), lprinf('er')> = <13,1>; 

<rprinf('var'), rprinf('**'), rprinf('('), rprinf(') 1 )>=0 

<14,11,15,1>; 

triple= D; endfilesigns = nf; end give; 

block restart; <lprec( ', ') ,rprec( ', ') >={<0,<7, 7>> ,<l,<12,12>>, 

<2,<5,5>>} (stype); end restart; 

block usercode; end use=code; 



The post parse gr,qmma r is rather st ra ip;htfor~•ra rd. '11he post

parser must be modiflen s11ghtly to arcept it. in tr,at the simple 

successor alternative must be treated like any other alternative, 

tn parti c11lar, an I s and tn I s must be allo•.•1ed and it :mist be 

permissible to have more than one s11 eh al terna.t i ·,re. When rean"i ne: 
the grammar -;_ t sho11ld be remembered that upon seei r\s any sort 

of neclarati.ve statement, except IMPLICIT, the pre,eoenee of 

r~ cw1r,1a h;:, s been p 1 a red above that of slash and thA t upon seei n_s 

an IMPLICIT sta temen.t, the precedence of cqmma has been lo~•·ered 

bel0w trrnt of everythine; except IMPLICIT ancl WI'I'H. The v,rammar 

stat [-. - . 

- . 

- . 

'WITH' ('IF' ( 1 () 1 lexp.) stat,\/statement. 
keyword. loglcal if statement/l1, 11, o/ 
t2/ok::=n(sttp lt 17) ;, 'rloes not have a valicl 
second-half' Ta2/st tp= 1: /aO/s,,,i._ tr, h=_!; s l= _!: 

'DO' ( 1 = 1 ('CATENATION' [int] [nam]\ (',' tnd. i11d.\)/ 
do statement/6,o,o,4/a2/sttp=2; 

'DO'('=' ('CATENATION' [int] [nam]\ (',' 1ncl.ino.i.nd.\)/ 
do statement with step option~,O,O,h/a?/sttp=2: 

=:] '=' nualna.me. exp. /assignment sta.tement/10/a2/sttp=l7; 

- . 

- . 

- . 

- . 
- . 

'DA'I'A' ('/' datpart.3)/data statement/lO,O/a2/sttp=): 
/t2/ok.=~switch; 

l 'REAL 1 , 
1 INTEGER 1

, 
1 LOGICAL I J, rlatpa rt./ 

11 eC' la rct tion sta tement/lO/a2/s t tp=,r:;: 

['REAL', 'INTEGER', 'LOGICAL'? ( '/' da+-,p,4rt. ~\ 
rleclAration statemen'1. ;,.,ith initial-iryAt-1,:-,11/ 
10, O/a?/sttp==5 ;/t2/ok=n s,,,ttch:, 
"1Rc 1-:s terminattn,r:r, slas11' 

'DIMENSION' datpart. /dimenst on statement/10/a?./f• t-, tn=7: 
/t2/ok=n swltch; 

'END' /a?/sttp=2: parser external eri<is: e:--irl,c=t: 

'COMMON' ( '/' compart.2)/la.beled comcnon ~tater1ent/r::;,c:;/ 
a?/sttp=9; 

- . 'EXTERNAL' [n.am] /extermi 1 sta tement/10/a?/st tp= 10: /,h/2 

- . - . 'EXTERNAL' ( ', 1 [nam]. 2)/external statement/ 
10,o/a2/sttp=l0; 



- . - . 

·- . - . 

- . 

- . 

'EQUIVALENCE' (', 1 eopart.21/eoui..valenr.e statement/10,0/ 
a2/sttp=ll; 

'EQ,UIVi\LEN~E' eapa rt. /enui va 1 enre sta tement/lO/a2/st tp= 11; 

1 SUBROUTINE' (' ()' [nam] ( ',' fmprm. 2 1 )/subroutine state 
subrouti..ne statement/10,0,0/a2/sttp=l2; 

'SURROUTINE' ('()' [nam] fmprm. 1 /subroutine statement/ 
lO,O/a2/sttp=l2; 

1 SUBROlJTINE 1 [ narn] /s11brou t tne statemen t/lO/a2 /st tp= 12 ~ 

'ENTRY'('()' [nam] (',' fmprm.2))/entry statement/lO,O,O/ 
a2/sttp=l4; 

1 ENTRY' ( 1 () ' [nam J f 1npr~n. 1 /entry st1:1 ternent/10, O/ 
a2/sttp:c.;l It; 

-. 'ENTRY' [narnJ/entry staternent/l0/a2/Ptt.r,:::l.l1; 

1 IMFLI8IT 1 ( ':' irnpart.2)/jmpli.c:it sti:i.ternent/10,O/ 
R? /c,ttp=lr:-). 

,. I ~-• I I . ~ ' 

-. 'IMPLICIT' impArt./lmpJ.ictt statement/1O/a2/sttp=l5; 

-. 'FORMAT' forrni11s./format stateme>1t/lO/a'?/sttp=V:;: 

- . 

- . 

- . 

'TO' ( 1 I\SSIG.N' [i..rit]' [na:-r1]/assign staterient/5, 10./ 
1:12/sttp=l8; 

stnternentll0/a2/sttp=c:lC:): 

I :~ALL' 

'SALL' 

'GOTO' 



- . - . 
- . -. 

- . 

- . 

- . 

- . - . 
- . - . 

- . 
-- . - . 
- . 
- . - . 
- . 
- . - . 
- . 

-- . - . 

- . 

- . - . 
l exp 

- . 

- . -. 

-. 

- . -. 

- .L'I -

1GOT0 1 rnarn] /8.Ssi;5,necl goto stAt.ernent/] 0/ob,l?/a?/:::t,tp=?r::;; 

'GOTO' ( 1 , 1 [namJ ( 1 () 1 ( 1 , 1 [tnt]. 2\) )/assiG,;nec'l ,o;oto 
staternent/11, O, !~, O/a2/sttp:.c:~n:;; -

'GOTO' (','[nam] ('()' [int]))/asstgneo e;oto statement./ 
4, O, l~/a2/sttp=2r:;; 

"IF 1 ( 1 , 1 ( 1 CATENAT1 ON 1 ( ' ( ) ' A exp. ) [ t '1 t] 1 [ i 11 t] [ i 11 t] ; ,I 
arithmeti_r~ if state,nent/71, O, 11, O/a2/sttp=26: 

'PAUSE' /A2/sttp=-c:27 

1 Pi\U.SE 1 [lit;] /pan se s ta ten1en t/l0/a2/s ~. tp=27; 

1 PAUSE 1 [ l nt] /pause s tatement/lO/a2/st tp=27; 

1 RETURN 1 /a2/sttp=31; 

'RETURN' tnd./ret11r11 stateme11t/lO/a2/sttp=31; 

'REWIND' lnd./re•••inn statRrnent/lO/a?./sttp=32; 

1 STOP'/a?/sttp=33; 

'STOP' [int] /stop staternent/lO/a2 /sttp=;3; 

'WRITE' 

\ 1 REi'\L, 1 INTEGER 1 , 'LOGI r:AL' fu r)r· sta t. /tvperl f 1rn,·t i ,y, 
ftaternent/O/oh/2 ls? /c't:tpc.:13; 

f'11w sta t. /a2/s ttp-=l ,_; /// 

1F'_l1'J!:TIJN' ('()' frv=in1; (', 1 ' 1,w·,7°'\/f,p-,~+-io" s+r-if-p,:1p••-

for1nal pA.ra:-neter 0r f:m>1~t0~ n.3~,e.',;10, o~'o - - ,,_ 
1FTJ'Nr':TION' ( 1 () 1 [namJ [nam] \ /f11n ·t,inn statement,llO, O I I.I 

' • A 1\ffi . 1 
, ' • OP . ' , ' . SQ,. ' , ' . :TE: . ' le xp . 2 /Jn'.:'.' i ~ a l 
expressi nt1. 0per~.t0r. ri:•arli r expresst0n/l0/,,11,/?,:: 

a'J 9. l 'Larn e. 

lnum. 

1 • NOT.' lexp./nee;'it,i_on/10 

. f EQ I f 1\TP I I LT I f LTT' f f ('TI f I Gr, I I ? / 1 •. ,. , • .1.'h.~. , •• , • .J..J• , .u . , . 1:1. 1 aexp.'--/ 
c0mpa rt son expres si on/1 O/ob/?, ~ 

1 ()' lexp./parenthesi?:ed expression/lO/nb/2/// 



aexp 

- 15 -

=: :, ';.;', '/', '+', '-') aexp.2/arithrnetic exp:ression. 
operator.dyadic expression/lo 

- . -. qualname. 

- . -. anum. 

- . -. '+', '-' aexp./mona.dic expression/lo 

- . - . 1 t ~ 1 a.exp. a.exp. /dyadic expression/lo 

- . - . 1 () 1 aexp./parenthesi?:ed expression/lo/// 

exp =: aexp. 

-· lexp./// 

i nd =: [in t] 

qualname 

datpart 

compa.rt 

- · [ na.m] / / / 

-. 1 () 1 [nam] (',' exp.2)/aualified name.subscript or 
argument./10,0 

=: '() 1 [nam] exp./oualifien narne/10 

=: [nam] /// 

- . 

-. 

- . 

-· . - . 
- . - . 

-- . - . 

- . - . 

', 1 di.mnam. 2/declaration. name or i.ni tial valne. 
variahle 1 i st/tl/o'k=s,,rj tcl-1;,la2/s,,ri tch:..:_!; 

dimnam. /tl/ok= s1,rj tch; /a2/swi.. t<:h=f; 

1 OMITTED' /tl/ok=swi tch; /a2/s1,ri t 0 h=f; 

ini tval. /tl/ok=~ switch; /a~/S,•'i tch==t; 

1 , 1 inltval.2/jnitial ,1alue li.st/10/tl./ok=n s 1,ritch:./ 
a2/s",j tch=t; /// -

'/' [nam]/i!eclarative part.name 0r label name. 
label na.me/10/tl/ok=sl; /a? /sl=f; 

numna.m. /t 1/ok= s,•!i tc h; /a2/s l=f; s,,,j tc h=f; 

', 1 numnam. 2/varlable li.st/10/tl./ok=s,,_,.itch;/ 
a2/ sl==f; svrj tc h=f; 

[nam] /t1/ok=~ switch; /a2/sl==f; s,,,i tch=_!,; 

1 / 1 numnam./blank part/10/tl/ok=n switch and n sl:/ 
a2/sl=f.; - -- -



eapart. 

- . 

- . - . 

- . 
- . 

- . - . 

- . 

-· . - . 

- . 
- . 
- . 

- . 

- . 

- . 
-. 
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'/'(',' :1:ir,nvirn.-:i)/blank: part/l0,0/tl/0k'""'~~ S'·'i"·en an(1 n sl~~ 
/a2/sl=f;/// 

' ( \ ' ( ' , ' n 1 1 rn n a rri. • 2 ) / e q u i v a 1 en r e f.': r r)' 1 p . 'Jar': 8 h le . /1 0 , l O /I/ 

I -f I 

[ 'IN'TEG:SR', 'REAL', 'LOGICAL'] (' (; 'nrn;::~. ·1/ 1 ra•1z,e/t.yp8 
Jist'.ranz;e./10, 10 

['INTEGER', 'REAL', 'LOGI'~AL} (' () ' ( 1 ,' ran~e. 2;) 
/'range/type li st. 1 /18, 10, 10, 11/ 

1 - 1 a l p h . ri l p }, . /ran rr, e . 1 et t er . /7 O 

alp 1
"'. /// 

f 11 3 ,--. ,, ,, n C n T T v L : , ,,r n " ~ ') " T rr 1T , ~ ,, v ""}/I I lt1., ~, '_,, .U, 1~, J..
1 , ,4, ..... , ..Lt ·--1, 1\.., , ... -~, t'-4 1 v, 1., W, i.\.,·- ✓·, , 

1
...-', ,., 1 n, .d.,_;__,,,, . : 

1 ( \ 1 form i n s . / f o rn at 1 i.. s t . f ri rnrn t r pee i f j ,-; .q t i 0 n . s, 11, l i s t /7 O 

1 /' f' or r11 i n s . / s 1<: i p s p e C'i f i cat : ,.., n /l C) 

'/' f'or:nins. formins./s 1,ip sper'if'ie3t;-i0n/lO 

' ( ; ' [ i '1 t] f o rn i '1 S • /"'1: 1 1 ! i p le ::, 1 h 7 i !'" t/10 

I /I 

- . pspec. 

- . 

, •'AT't;'WATinn, [ 7• ,, t 7 ( , r•11 rri •1n,r11 r11rn1-.r, , v, f,..._ rr,, ;_ ,,,_ ~. \ _/ 
,,,- .L..., ... 'I V•• , _.,J \ -..-'J.1,...._ J.,'i..t'\ ,.__,_..J..1.~ ~\ '-' 'I ~ 

~P8r'P specif'iceti0r.lo,o, lJ 



pspec 

ara 
~ 

i ripart 

- . - . 

- . 

- . 

- . 

-·. - . 

- . - . 

- . 

- . - . 

- . 

- . 

- . -. 

- . 
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'CATENATiriN' ''T' [lnt1 /position sp~cificr:1tio11/0, 10 

'CATENATION' 'T' ( 'CATENATION' [int] formins. )/ 
position specification/0,10,0 

[lit] 

1 ',;ATENATION' [ltt] formi ns./holleri th specific,qti0ri/'2 

'CATENATION' 'I' [tnt]/integer sper'if-tca::icrn/0,10 

'CATENATION' 'I' ( 'CATENATION' [tnt]fortn 11 ns. \/ 
intee;er specification/0,10,0 

'CATENATION' 'F' [nee] /f10ati.y1,r, sper'lfi ('1~ti,1rilo, 10 

1 CATENATION' 'F' ( 1 CATENATION' [dee] f 1)r"!tY1s. \ / 
f1oatinc: sperifica+ion/O, 10,0 

'CATENATION' 'E' [rlec]/exponential speC'i:"icAtion/0, 10 

'CATENATION' 'E' ('CATENATION' [rlec] forrnins.'i/ 
exponential specification/0,10,0 

'CATENATION' 'L' [int]/Jogical speclfication/0, lO 

1 CATENPiTION' 1 1 1 ('CATENATION 1 [i 117: J forn'l ns. 1,/ 
logi.cal specifi.cation/0, 10,0 

'CATENATION' 'A' [int]/alpha:r,erie spedfic:ation/O,lC 

'CATENATION' 'A' ('CATENATION' [i•:t] forrnins.\/ 
alpharneri c speci fi c:a +- i 011 lo, 1 o, o.1// 

'C.A TENA TI ON' [ int] 1 p ':/ scale f,q ct0r. i11-f 0rnerl i ntee;er. / 
0,10 

'~'ATENATICN' [:l.nt] ('"'/l..T:;:i-rnTinN 1 'p' forn;·,s.\/ 
scale factor/O,O,1O/// 

I I 
(. 

[in t] /a re;ument. a rs;urn ent. s ta te111en t n1 1mb er /10 

exp./// 

r = : I ~AT:CNA TI ON' ( I ( ) ' ( ' ' I i nd. i nd. ) ) i t e:n. / 

-. 

format ten specifi cation/2, "", l 

1 , 1 ( 1 CATENATION 1 ( 1 () 1 ( ', 1 i no. i_r1<1. \ ) item.) i ten:. 1./ 
formatted specificRtio~/1,1,2,l 





dimnam 

initval 

inval 

numnam 

.;; 19 -

=: 1 () ' [nam] inn. /rHmensloneo nari1e. del 1mt ter. oi rnensi_r,rien 
name/lo 

=: '()' [nam] (',' inrl.2)/cHmensionerl name/~'.,3 

=: [ nam] 

=: '~' [int] inval./initial value.delimiter.repeated 
value/lo 

=: lnval. / // 

'CATENATION' 1 2 1 [int]/initlal value.character.hex 
constant/3, 3 

=: 'T' 

=: 'FI 

=: [lit] 

==: l11um. 

=: anum./// 

-• 1 () 1 [nam] [tnt]/8ubscripteo name.subscr-Lpt or argument./10 

-. '() 1 [nar:1] ( ',' fi11t.]. 2)/subscripteo name/3,3 

- . [nam]/// 
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Finally, we come to a proposed definition of the routine 

parser, often referen~ed b11t never defined. It is: 

Definef parser; good= t 

loop: call preparse (treetop); good= good and postparse 

('stat', treetop, O); if endf then if ends return good; 

else print 'end of file found before logical end of program'; 

return (f); end else; end if; go to loop; end parser; 


