canNq-—|(

Unpars ‘g GonZinued

CaN T concluded with huo pages about unparsing by means of
general=purposc  “formating streams’.  This nck carries

This idea one 57[:/ farHer caNg and cGNT should be ;m@'cim?‘
introduchion for o Cedar Freqrammer h use e forma %rj

rontines accessible via
[indigo] < janoy parser > unparserbafler. mesa
By o cde /[ mcan amy onc of
(1) an ascii charncter code
(2Y eifher of Hhe Ao special codes seth and end)

(%) any one oA an infnite sef of codes colleel
5(54/1/’6}'7'/ c'r{!s.

The inpat # He alyorihm described in His ok is o sepuence
oL (océs; e cmf/mf s o sepuence of ascic chavacke codes
The output duplicates Hhe inpat except Hhat e seth and
endl cocls fave been removed, and some of e brexbpuint
codes have heen Icf/«re:( :’7 newline - blan k% Sepuences.
(A newline-blank¥  sequence consishs of o newline Allewed 4y
some uamber oL /Ln/(S,) The [reqléfc;n>z codes Hhat are

flo?l hef/ncecf éj ne.\//iac-é/4/;/4* S’e7uenee.s are removed .



ceng-2

A Styueute ,[’car[zs 's Fro?erfj p’tc.s{eJ ifnonc 07[ /¥S
Fmﬁxts con'A‘}n.s ore efn{L's '/{q,\ _gdllls, A Scyacnfc

o[ codes /s a Greup oA s 7:%/;:{7 hested, Lg:‘n;

with a scth, ends wiK an cndl, ard has mo proper pretix
Hhat safishes Hese condfions. A code sequance x is o
snl ros p of o code segucncc 4 A X s a snleuencc ofj
awd Kk is o grewp. The subpups o8 pmperly nested
code sequence Form o dim forest under He contoinment
relation . (A hrest is a c/if/'o}nv[ Qnron of7¢=¢5.> The
%"M%}D aéar:’#m oécjs “Yhe dér‘cqé-@ru'#c"n»ﬂ[ rale
on e hees of fhis forst. (See CoN2) More preirel,
lef a5 sag haf o breakpoint codle in He input is bpohen £ F
is rcf/an.’e( n Ae ontput by a newline - blark ¥ segucrce, and say
Hat a roup in Ae inpad is brken A containg breakpoint
code At is brooin and is ad cothined i any proper sals
Then e break-tbam—Hhe rost rale sapp it o unbphen
contains o« brohen subgrop.

ro 477,
jrdu/p

Wil eacl. érea‘/"a;h/ code [/'? We assume flcre s an associathed

iteger K (bp), the Foct F by whid determines He nanber of
blanks in Hc mewline - blank % Seqmence HoF will replace

Ke Grakpoint if iFis broken. The dkomining rale’s o

folbows.  Congider o group c'onsb?(h_\j of A segrence.

ﬁ[ codes  seth s, E? s; endb , where bp is « erquahf



code and 5, and 5, ave progerly-neshd cole seqmences
T he am’/fu?l will contain o character Lor each character

7 S/ /¢7z C éc #c om%m/ C‘Aamd[cr CorrcstnJi»

fo he First character in S,. Eer charscter of Hie

ou a/ OCCUrSs In Some ca(wm\-—- colamn zero 1'7[/7[ /‘mmacﬁcﬂz./y
ﬁ((ows a ncw/},,g Cdc/c)' o#crw?;c a colamn wc‘# A 70’;‘/3\&
index. Let | be Hhe index o/ fhe am%uf column oF .
Then e index F Hhe output colmp oA He £t chamodr
07[’ S, (s i+d#{é/’>. /Ucﬂé '7[{47( His ;hcfcx s ‘74 /vuonZa-
oF blanks in e newlne-blank* Seguence Fho rcf/«ccs éf"

[n other wor/s, 07?(1/0 is Hhe amoan? fo increase Hhie
carrent }na(cmén[r'on L AF is sclected dor o line break .
Zere oot lead fo cqually-indented lnes; positre Hocks
Iherease /‘m(ené/)on; hiju[?m st dectease i);a{emé«%‘m.'
Nsfe Hat HAe ofsct does ko/ c/c?émr?;xc e reéaé(rc /‘Ac{en)é#or\
beteen Hhis lne ard He previns linc, bt befucen His lne
and He 3[}\0/ character of He CO')A;A;:] 5muf:

EatA ‘reqifi;n/ (aefc ;; ¢;#cr b}_o_a_élzg_{'or un“nh[ct{. /1{'
d"lj émql‘?o;/ﬂ[ ofa jrmn? ~ éro‘er\j #C’n a/{ ﬂt Jrouf’J
Uh;l‘t’a/ Areq‘-?)}n?lj ‘rcak n Un(SIn. /4n umn}:‘ec( lnqlfaiﬁz
br'cals on@ ’."[\ e rAnrac‘A-rS 167/ween ;7[ and 7%(. ’LC?G(
éreql‘-f?;n% /Or‘ 7«: en[ o'f/' #:jmaﬂ ;"[\:'7[ ;S 7‘4( /41.57‘
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6rchFa}n'F o i¥s 3#044,’)) cannot pe it within Hie Ma:j;n.

For etamP/c) £ 1Cfma7l N f""""J""PA of 74_&'6 we 7“71.

unani fed éraﬁ/?a;n?[; between +He won{s) s6 Hat He
Janq#cr will Pacvé as many words fo a lne a KO£ Te 7Cfmq'/'

a BEGN-E#D 6/océ} we wse unifed $rc414/7a;b/s with,

otese 2 écé’rc cack inkrior SALMHHJZ and a um'léc( A"""f“;"%,

N/‘ﬂ\ 0@6/ Zcro Ac.?Crg #e c/a;);. E/VD. 7125 ;}Oa[acc_s %z
J
wilts ~[ine Sormod

BEG IN
St ‘[zm:n?l 1 3

57447[(0!%:"1[ 23

Shkment a
END

/ 44«: "'ﬁ as /71¢€;5e as / Ahow Low 7( /e w;:/‘ .uorgfs. 7o lc.

More frcd.sc) / w:'// wn.)(c #c més oS a frf)""\’ MS;;.\j #c
CKCep?éOh-/arJ/r‘hj Ac‘nl‘fnc o’p e ¥. 71c 74,.,/,,3,.,-/ 01('
unted /rrqé/’h;n)[s rc7n;n=: an addilional! wrintele.

we Aase #c /w'ocec[urzs‘ /?eomf »n/ Wr;-,[ej Jcﬁeef {7

¢: Reud = hp 1= 1np+1 3y c:= ;“(;“?>



CeaNI T2

Wr:"lzc (C>
om+(oq+f> = ¢
oa‘!’? = ou+? + 1

j_f ¢ = pewline —> indent - = ®)

0 ¢ # pewline = jnden

[ J
pJ
J

S ]nc(:n"' + | g_}_
;_'E.‘ -"\‘{“’"" = mmjm — Sk‘«f '.El

v/ 8

71(5 well a/aﬁz ;[wr,f/)uj C ow:—%h’s 7%: ma:jfm.
FN" W:j coa{: x, M-(e'[;hc.

Cl\af(KB = X }s A asc}; ctmra,mér ae{c
bp(x) =

K /s o éfchF;n‘/' code
a#&) =hn

= X (s a Lmll-afml code w:% 07@'!7[}1
Un;u (t“) = X is a unitd ‘I’cql\f’o;nié code.

[he procedure Pl s used fo Fans wte o group usb\j

OKC’/;dc_ £rmq'/. /71 mores 7% ;hfvl‘# %rouj/\ exa.c//j
ohe gro«f} #ﬂé }S

{;n(;hPB = 5C+L’§ Pl {;h(;n/'.)\) = ﬂc ma-x[cil.:\) enc”:i

/71 4‘(5 #C Sl\ﬁé e‘@o‘[ o‘[ wr;/;n a// ﬂc :Aaraaérs cTZ,
')/ 74 74( 00”%“7[- /'[, 7%;3 wem(o[ auer7[7aa> #c mar I‘KJ
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Pl aborts The code v Pl s

P/

c: ECAJ

3 _jl__?. C“‘Q"(C) —> Write [C> 5 C: Read
1| Bp(c) —* c: Read
0 c=sefb — ?/Sc=2cae(35(_

1l

7710\5 P/ Wn?[e C/naradérSJ fjnar:s ‘reqéfo‘m?[% Ca//s ,7[15(-[
f‘CCar;}mﬁ 74 70;77[ 5"{7"“}’% and 44/74 when ¢ = #c
enc/[ ﬂq?‘ MaA[m( 4: /‘nr%‘a/ Scfé.

Procedae P2 s similar L Pl in Hot A wses one-line
ou#‘l?z @qu‘-, bat nstead of‘/or;méirj He Fet behoeen
A setd and /7‘5 kmU}AJ enJéJ M/r;n)(s Fhe fext /c7{occ~\
ct Zm.é/a,}./ and e nexF /rca,{./o}n/ of e same
Group, or He end of fle group, whideoer comes first:

P2

C!anc(

5 g_«_: C/zar(c‘) — WN?‘(‘S} c: Bead
I c¢=s# — Pl ¢ :Read od

Il
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Even'/uq{/j we wf// th[c A ?rocca{urc PP #a?‘ 7";*!7(5 A 9rom;7
dCCarc[?hj 7[~ 7«& érch-— Com‘ﬂe*l’ad?‘ ru[c) juS'l‘ as P( ou\‘l‘?o\'ls

ﬂc j’ou/') ;h dnc-—//'nc ’Qrmo\'l[. Assum}v ‘/’t\c a\lqihl;/l-'{n d[
PP) we can coa[c }73) whick

F";ﬂ?ls a s;n /c l’omf ;r\ Mq{'lz;—~
/I‘hC /‘omq{ j j
P3
= {_C_f h::n =}nc{cn+
[‘ﬂ, C: Rc«c(

;7 do Char(c) = Write (cY 3 ¢ Read

0 =seth — PP; ¢t Read

ﬂ Ur\.l"c& (c) _— Brco\k (r\-l- O.Q(CB\S ¢ : Read

N BF(C) A — United (cB

= et ml, m2, m?

Poml=inp A m2=oup A ;3= indent

n P2
err T

— }n/?, om(?) ;Aa{en/ s = m/) m'Zng
3 B!“Cq/l (n + o‘@'(;h (mP)BB
3 ¢ :Read

én

o

S

end
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Comments about He nmé/iop\. | am Wr;vlir\j
[ef v:Pin S end

whewe v s & variabl op st of variables, P is o
frea(;"fqllz

J

pers?an of %c Q’Md@-eyuird/eq'}(

anc( S s K c"ammnr\cf; Qs a Mmore fq/qfq}fc

_,_f v : /D — S ﬁ)
(A/A;CA ;h7¢oe/nf‘cs /OCq/ Var;qb/es v 5"!7[/‘_{5}!:‘7 74: Pltafl‘cqé /?
Gj(econés S ar\t( ﬂeh Femoaes ﬂc /oca/ Va!’;AA{cS.

/

7715‘5 773 Saves %c ;thn#nAOP\ io\ ‘-Hu: {Ocq{ Vawfqb/c

n; fhis is Aecessary since all( SMLS\f?Nn?z 4~ql,>o"n7[s
will fma/a« an indentation Hhat is relative o sn. Thereafter
P23 wrifes characters, rccur.s}pe/J f""’%‘}"/”;"’[’ 5'(4%]'0»/’5/
Zreq/zs un[i(ca( /r«é/o}mé/ and 7(‘eq7($ ananited /rrqé/bo,},zé
with care as follows. T Process an wnin; Fecd éreqéfa}mf
73 saves inp, outp, and indent /n Hirce (ocal vaciabls and
calls % 72/ a'ﬂzemf#nj o fr,‘nf eaegﬂ}f] up A Hhe
_ncx'/ érc«/zfa;nf M one-line 75:%0:7(. /_)[‘ His Sacceeds,
P3 con'linucs; oHhervise Yhe error 7‘r=./> “er‘r 7 —"
Se‘/*s control, The variables inp, ontpy and inden? arc rcsvémcé



C6NG-G

fhe éreqlfo;m[ /s ref/aeca( éj an a /Dfon;d/C new/fhc~é/am/z¥

Comb;ha{ion, and 73 con?‘)hues.
In caV9 as well as J‘ech [ am u/r/'/ihj

A err 7 = B end

S

7/, indieate e command : execute /4, then erxcecute R
;[anc[ "’9 AL A GL"’/C‘(- -g;hcc. [ hawe a/rca(j Come

7(D c(is//léc #?5 ﬂ07£'7[;“’\’ aha( 74«}\[( anoﬂer #q?‘ Serves
7%: Same /"nr/?a:c nn/ /'s mope )é '"j )‘ts/c) /won/% ex/pé\i;\ [7‘ fa’.r?“er;

/£ remaihs 749 code gr‘ca/Z and PP, We Aam

Br‘ca\/l (h\)
= k/rh{c (new/}nc)
3 7Qv" 6‘ : (' e [0) h\ — Ww"(c (éémé) Q"_f(_

Sy,

This wr;7/65 a newline 7[3//05/“( éy A é/*'"{s-

71\: /VO(et(urc /7/7 /Dr}n‘ll} G J”""’f n ef?qer S;I:]/g_-— or
muldi—line 74\rm47(. /Z-/}s?[ r'/ Hres si:]/c-/fnc >€rm0\7( ‘{7 callin

. . - , J
?l)' ,f 7%}5 ahr?[s) /7[ nscs M“/?Z(vllnc 74%47[ ‘{j ra///tj PB
M{«m/{j Yhe im;’ar%h/ state Variables must be saved ond restored:



cgNa-lo

r?
= _/¢_7é mi, mZ, mS ¢ mf =;n/‘>/\ MZZO(A?LF N MB"/}W[:M‘
mn Plerr T l'h/’,omﬁa, sndent == milym2, m3 3 P3 end

end

/Cl‘h4</j we Cah wn-')lc a (oaf '1“«1[ ]"al\SJt}CCS amf( }nﬁnﬁlc
.974&«»1 o[ ;nfnté coa(es }/:74 an iA «CA;'/: 57(’=qm oqu#u?é
c‘m«()ér;, Id: ncec( ‘n_/j '{CG;JC oM 7‘{: ;;nérfﬁc?éﬂé‘(r\
ov[, A"c'qtl-f’a;n/ cu[es 7“47[ are Ao'/ cmﬁ-ihm/ w;%‘/\
33'0“,5, 77!33 rs mos"z ewlé ﬁhea:eaf {7 a.sSMml.hj %t
e.x‘(er\ce o[dh ;Iu' ;a{ Sc?‘é wnL/\ no Mn-{cx;nj enJé- W:'?«
#}S aSSuhf'/ia\, a call w PP wf// 74‘an$c/u(c “/‘Kc ;h/"ﬂ‘)[
Coe(c SKCRM 74 ah QP,DnPn'q)éG @ma#cc[ awl-fvﬂl S;reqn\.

These pregrams have ijnmJ one ;M/Dor7447l as/”Ca/ e r-e«/ii_/q:

That }n/?«/ and ou//u/ arc #uflerred. Because we hare

used only Avo 7Cmn(s per no./¢, a ma:-jin om:f/o«) well back.

ap fhe /'n/‘m/ over no more fan marain rnput ascii cAdrnc’é"S‘)

and in Prat'/;cc His will ot fe7«;f~c ‘uﬁirj Hie /‘n/'>u7l up

over mire ﬂan, 5y, Q*hm,jfn codes . (/n He wors#

cose  There is po reasom That nr‘b(’ar/.ﬁ many, seth and éltqéfoin/‘
codes may mot e Khanst ™Y Lnite ‘n'@f} hat St doesn'f
seem lihe £ would be a ;f‘&l//tm ~ Prac"/r'ct..> ncmvcrcj
e Scems /wn(ua/ +4 /n'@r /‘nfnil and om(?m{ m  FUFO quenes



c6Ng -1\

;OMC“/Aq'/ Aar:?er %an one /r.he. /7( 574’,‘45 rMe asS ap

inkresting prblon  modiby Hhe code abuwe h fundle His
ex;‘a Cbns)(‘»ﬁh?ﬂ é«# / 44”"'7[ 7(/"»14: 74:- ,,Z how.

/{j acl{tq/ Ce«é\r /”n ram s no:[ co.—é,f ke He ore otbore d-,l
a{/.‘ /J/J/l 'I/ %ﬂé 6[;7[ Sodh eanA. /7[ Aqs no f-¢<“m}m

or error‘-%'qf”S: He shhk shred in He fregram connter and
recursion sthok o He alyoriin disribed n His ke s
574ch ‘N c,f'/z'c{)[ Jrogram varcables o[’ Mj Cedar pregram .
For a e/tscr;]ﬁ[;ar\ ok o Program very similar %o my Ceeloar
ca¢(¢} sce Derek Opfocr\'s paper qPrc?@/or}ml}::j") AcM
Trans. Frogram. Lang. Syst. 2, 4 (ocf. (ag0)), #6583

_— Grf] /Vc/)on) 6 Dec 83



Errors in CGNY
faJc 2 [ine £ - kSuttl.crtena: "o ‘(Su\bs!f;l\‘j‘

/?aje’ 2 line 4’.’ ((CM(S Wr'# an ene'[é‘,“ — "cuo(s ws*/'ﬂ an
@hc(é) AO\S 7«: Samme nmﬂ[cr d[s=ﬂ} annf ent(,!.sj "

f“JC 4 [ine -3 ((uh‘s[ct/ v “anun;(cJ”.



