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A SETLB to PUBLICATION SETL TRANSLATOR 

Abraham Getzler 
August 17, 1973 

As a byproduct of Malcolm Harrison's Artificial Intelligence 

Algorithms Project, there's now available on the 6600 a working 

program to turn SETLB source decks into publication SETL 

manuscripts. 

The output of the program should be listed using Malcolm 

Harrison's deluxe teletype to take advantage of its lower case 

capabilities, backspacing, underlining, and extende~ character set. 

Use of this program on working SETLB decks is expected to 

result in: 

Typo-free published alg~~ithms 

Lower typist turnover 

More stringently tested algorithms. 

To obtain complete details of the process, run this job: 

ID,cm4~~~~,t5. your name 

cimget(AIA12~l=A) 

-EOF-

This scheme would have been impossible were it not for 

C. Hornback's improvements to Harrison's teletype interface. 
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+ * CONST I TUE iH S = CO i\ ST T S •,.. 
+ .. RUILDUAUGHTER = RILDAWT •• 
+• ~EWOPTION = NEWOPTN *• 
+•TFS T F OH w OR !J r--- ATC H = T 4 ~! D MAT•* 

TOP~ DOWN PARSER WITH SAVING 
,,, A COMBINATJnN OF ALGORIT~MS 1 + 2 

GRAMMAR AS USUAL 
TREE: T~O DIM~N3ICNAL ARRAY 

FIHST SUUSCRJDT = NODl ~UMBFF 
s~c □ ~n SURSCRIPT = 

;t ,~AM E ;z! F L f MEN T I s NA t-' F n F I\' n DE 
tPAHE~T~ NUMB~R UF PARENT NODE, : □ FOP ROnT 

, D Au G H TE~ s .t ~: - Tu p L f (l F N LI t-' R I:: n s CF ()Au:; H T F k !~ n DE s • / 

wF S 

tWFS;t f;U~BF:R ~F:LL•FCRMF:D SUBSTPINO MATr:HIWl ~,onE•/ 
~CURRE~T OPTIONt N•TUPLE OF CURRE~T PROJUtTIOM 
tALTERNATIVF.S;t EITHEP SF.T CF N-TUPLES )F PRODUctrnw, 

r~nr ~FT TPIF:D FO~ r~qs IJQDE 

0 11 S F. T OF N L M 8 F R S OJ.'." ~/ r:: • L - F O R M F 0 
S 1J H ST R I t,J GS ~-Ju T YET T ~ I En F O ~ TH T S 
,-~ () l; F-

tFwt \I U t•i t,; ff, (.iF F.IRST 1-:or--1c SPAN,JFD t,Y r---1orc 

C W E L L • F 0 R :H: J S U 8 ST R l ~-i G S ) : TI~ O D I M E N S I O N A L ARR~Y 
FIRST SUBSCRIPT= S~RSTRING NUN8ER 
SECOl~D SUBS CR I PT : 

tNAMEt 
tFW ;t 

.tCONSTITUENTSt. 

f:U;ME~!T IS NAH-f OF SJ8STRING 
ELEMENT IS NU~H~R OF FIRST WORD 
SPAN~FD EY SURifRING 
f::L[:ME~-IT Is NUMFE~ OF LAST wnRr 
S P A t,J h f D t Y S L' fl S T R I N r, + 1 
f:- L U t E t--! T I S ~ J .. T U P U: 0 ~ ~Jl! M 8 E R S O r
IHI F DI A TF. CONSTITUE~H SUHSTRI\IU~ 

•/ 
I• f: X PHI DE: lJ : T 'i✓ 0 I) I Mr: 1\, S I VJ .4 L \ f,ifi A Y, • / 
I• r1RST SUBSCRIPT= 1J1,-1E GF tJ(Jh•Tl:1-<!"If\AL SYMROL *I 
I • S E C O ~" D S UH S C n I P T : t, '. , M ,·; E 1-,· n f S Fi'n E N C E W C R D • I 
/• VALUE= TRUE IF ALL '.:re ~OP THIS ~YfvFOL STAfHING AT THIS W1 Hn •/ 
I • H A I/ F 8 f:: E 1J d U l L T • / 
I• •I 
DE F I i, r= PA f.,> SF ( (; ,'{ /\ 1 f' A < , ~ b;' T r: \,.;::: ) ; 

I• !NITIALIZATIJN •/ 
T R E F. = r,J L , J 
TREE(1,tNAMEt) : P □ n11 
TREE(1,tPA~ENTt> = 0; 
<NOOE S , CUR RE >l T , ',,JO F l.l , r.F ~ S , JU I; r, > : < 1 , 1 , 1 , 0 ·, 0 > ; 
t:XPA~JD[:[') = NL I j 

wFS = :'JL,J 
TESTFORWQR □ HATCH: 

TREE(CUR~E~T,;tFWt) = ~~~JI 
r F F. x P A M D E o < r R E F: < r u P F< F ;\ r , n. A 1 : E ~ > , l" o R r: , F. Q , r . 
THEN TREE{CURRENT,tALT~RNATIV[bt) = S s, 1<=S<=W~ss t 

(WFSCS,-NA~Ct> EQ, T~FE<CU~RE~T,tNAMEt)) A~D, 
(WFS(S,tFw,, ~a, WURL) ~; 

GOTU ~~EwwFs; 
tLSF IF GRAMMAH~TR~F(r~PRC~T,~~AM~-)~ EO, ~L. 

THEN l F 1✓ 0 f1 D Li T , • -:; E ~ H I~ CL 



THEN GOTO FAIL; 
( 3) 

ELSE IF SEI\TENCE(WORO> FQ, TH~E<CURRE~T~tNA~Et) 
THEN 1-,('}RD = hORL + lJ GOTO MATCH; 
ELSt: Gorn FAILJ 

ENlJ IF WURI.:J 
FLSE TRE~(CURREI\T,tA~TLkNATIV~S,) = 

S R A MM A R S T R EE ( C Uh F: E r T , ; f\J M1 E:. ; ) ~ ; 
TREE ( CURREf\ T, tDAUC,HH:PSit) : !'.UL T, J 

f:ND IF EXPANDED; 
NEWOPTIONI 

JUN!<= ARA, TREl::(CLJRf,iEf\T,ll!ALTFh1 1A1'IVES;t); 
T ~EE ( Cu RR t:: rn , jl! ALTER I\ AT r V ~ s t ) = T p E:: E- ( Cun f, Et, T ' , AL T f: R I' A T I VF.: s jl! ' LE c; s I 

,JU ~1K J 

l'PEF ( CUPtH:IH, tCURRl::~IT UPT I OH?!) = ,JUMk; 
BUILIJDAliGHTFR: 

NODFS =NODES+ ll 
I* (.i ET ,,JEX T F L F ti' F: f\. T OF C.: Uk n E ~' T C PT l ON • / 

TRE~(NODES,tNAMEtl = T~FE<CURRfNT,;tCLRR~~T OPTIO~t) 
c1+•TkFE(CURRf;~1T,trAUGHTFR~~;a:)): 

TREE(NOOES,tPARENT;i!) = ruRRrNTs 
TR[;E(,~OIJeS,;i!DAUL:iµTErS1-) = r!ULT,; 

TREr(CURRENT,tDAUGHTERSf) = TPbF(rUPFF~T,;tCAUGHT~PSt) • <~UnE~>: 
(,;lJf·H-'El<T = iJODESJ 
GOTn TESTFOR~ORDMATC~; 

PASS: 
I• l.QOK UP ONE LEVEL t~ TPEF *I 
ClJRREt-iT = TREE(CURREI\T,~PAREI\JT;t); 
1 * H A v E ALL u A u G H r ER s c r c u RR F NT ~,on E e E r: N 8 u 1 L r , • . * 1 
l F ( • TREE ( Cu RR ENT ' ,;. D f. u G LJ TE R s,;. ) ) t·J E I ( ,I. T REF ( GiJ RR EI~ T ' ;t Cl IRR Et--! T () p T T () ~ J,. ' ) 

I• NO, ADU NEXT OAUGHTFR •I '0 1 

lHFN GOTO BUILDCALnHTER; 
!:ND IFU TREE; 

/• YES, ADD ld:LL--FORMl:I1 SL:RSTHIHi */ 
MA TC H : ADD W F S ( T RF= E ( Cl JR PE ~IT , ~~JA n: ii! ) , Th FE ( C lJ RP:: ~IT , ;t F Wt ) , 110 rrn , 

FA I Li 

{ + : I .. T RF E ' C Li I· RE r,, T , 1 D /, II G H T f: R S ;t ) J < T P F. F ( I , t W r S :z! ) > ) 1 

TREF(CUPRF~T,t~FSt) : WFSS; 
I • l F r~ Cl T A T r.: 0 ll T IH1 !,J F . r; 0 L P /.. r; A I 1\J • / 

I F r UR R r: 1~ T fJ t , 1 TH Ff\ (, i"i TO P .A S $ ; 
/• IF WF HAV~ NATEH~D ALL ~nRns IN SE~T~NrE, PRINT Tk~~•/ 
t Ls i::: r F ~rn h n HJ , c 1 • • s UH Hd~ E i r ,ff!~ => R r .,, A P , rr~ r E 1 ; r 
/ * Tf~ Y F O q A !'. n HI E Ii PA I, S f· * / 

I * I-' E c:; t: T \·' :J r. ) C I U 1 T • / 
wnhD = TH~E(~OUES,;tF~;t)I 
I * l F N n O E w A S S A V E D , C L I F. r K F n h A L T E ri N A T [:-, y, F' S * / 
I r [ x PAN DE D c PH: E c r•rn D !.: s , t i JAM F ilL' l , \1 o Ho > ~J E , o tv' • 

T H [ i'J C U R R E 'll T = ~, r) L F S J c; C T (J I~ F W \-.! F S i 
ELSI: /• ALL \,if-s Fl)t~ TH IS 1;nDF H/\ VE H:Pi RU I. T • / 

c:XPA,ffl[:[1(H•C::t::(f~C1ci::s,1r, 1A~'t:t),~OkD) = T,i 
UJC IF EXPANl)f=L)J 
I • [, E T A C H L A S T ~~ U r, f: t- T f A C H E. i 1 • / 

DETACH: 
C ll R P E N T : T R E F C N U n E S , t P I\ R OJ T ;t ) ; 

/• IF AT ROOT ;•JOlJE, f-iETt 1R~' *I 
IF CURRENT FQ, O THEI\ Rr-Tt;R 11;; 
T REF ( Cup~ F iH , ,. lJ Au r, H TE R s 'I ) :: T f) t; f: ( Cun~ F. I\ T' ;r' D.., u G H T = r~ s r ) 

(11 iTR~E(CURR~~T,tOAU~HTEDS~)-1)1 
Nn □ FS =NODES• 1; 

/• IF WE HAVr- ~:er !1ETA[;Hf-:lJ A f ri-;sT~Pl•U:VEI .• UHJP •/ 
l r T RE I: ( C lJ RR pn I ;t f"1 A lj ( H T t: R s t ) r,' [-_ t I, L; LT • T f< u. G 'J T ;J r A l ll ; 

-

• 



, • 1 r 1 , 1 i.. 11 i.. ,.. " L , i u , ..., , ·. ... u, 1 1 ,, , .., , , n l. u 1, , , t. 1 ,, 1 1 i-J u c , u c I A 1., r, l 1 • 1 

IF TREE<CUHRENT,t4LTER~ATIVlSt) En, ~L, THEN GOTJ FAIL; 
ELSE GOTJ NFWOPTIONJJ 

NEWWFS: 
/• PICK NEXT wFs FHO~ ALTERNATES*/ 
IF fREECCURRENT,tALTlR~ATIV~St) EO, ~L, THEN GOTJ DFTACH;J 
JUNK= ARR, TREE(CURf,F['.T,:tALHhtJATJV[S;tl; 

T RF E ( CURRENT , t ALT t: Rt\ AT I VF S ~ ) = T RE: F ( C lJ P FF.+ T , t ALT I: R ~I AT I VE St ) U: SS 1 

. l Ur lK J 
TREECCURR~NT,tWFS;t) = JU~~; 

I• i\ D VANCE WORD PAS T FI✓ D OF 14 F S • / 
WORn = WFS(TREECCURP~NT,tWFSt), tLWP1t); 
uOTO PASSJ 

END PARSEi 

DEFINE AODWFS(NArlF,FW,LWF1,ru~sTJTW~NTS); 
WF'SS = WFSS + 11 
W F S C w F S S , ;t i~ A ii E il'l = :'--/ PI c 1 
WFSCwFSS,tFWt) ; FW; 
wrscw~·ss,tLwP1t, = L~ 0 11 
w F s < w F s s , t c cH s T 1 TLH:: ,, T r::: t , = r: o r 1 !') T I T u F ~ T s : 
RE TI IR ~~; 

ENO ADOWFS; 

G R I\ M t1 A f~ = t\l L , ; 
GRAMMARStEtt? z 5:c,Tlt>,<1T$1,t•1,1E$1>?:; I• FtPRFSSinN */ 
GRAM !1 AR~ ;q <t t?: • ~ : < ;t Fi :i! > , < ;t r s; p:: , 1, • 'I, , 1 T $ ;t >?: ; I* T :: FHI * / 
GRAMMARStFit?: S:<-(.t,-E$t,t)t>,<t~1,>?:; I• FA:TOP •/ 
ROOT= ~E$;tJ 

PA~SE(GRAMMAR,SENTE~C~)J 

PRTHAP ( TRFt); Pf~TdAr ( Hrs) J 
COMPUTE: Fltl!SH; 

\ • I 



DO; 
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• 'l '1 

e this is a translation or setlb text 

macro CONSTITUENTS= CONSTTS endmt 
macro BUILDDAuGHT~k = BILDA~T endm; 
macro Nl::r'IOtJrION = Ncj"jOPfN endri; 
macro TESTFORr-iOkOMATCt-i = f A.1-.DMAT endrn; 

algorithm 4 

top - down parser with 
••• a combination 

grammar as usual 

sav ingi 
of algorithms I + 2 

tree• two dimensional array 
first suoscript = node number 
second subscript= 

'na~e' element is name or node 
'parent' number of parent node, =O ror root 

'daughters' n-tuple of numbers of daughter noaes 

( 5) 

'wfs' number well-forMed substring ~atching node 
'current option' n-tuple of current prod0ction 
'alternatives' either set of ~~tuples or productions 

not yet tried ror this node 

'fw' 

or set of numbers of well-formed 
substrings not yet tried ror this 
node 

numoer or first word spanned by node 

e wfs 
e 

(well-formed substrings)i two dimensional 
first subscript= substrln~ number 

array 

e 
e; 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
(l 

e 
e 

second subscript= 
'name' 
'Iw' 

'lwpl' 

'constituents' 

element is name or substring 
element is nurnoer or first wora 
spanned oy substring 
element is nu~oer or last word 
spannej by substring + I 
element is n-tuple or nurnbers~r 
immediate constituent suostrings 

expanded: two dimensional array 
first subscript= name or non-ter~inal synbol 
second subscript= number of sentence word 
value= true if all wrs ror this symbol starting 

have been built 
at this word 

define PAR~E(GkAMMAH,SENT~NCE); 
e initialization 
TREE= a.l; 
THt:f::(l,'NAA,IE') = kOOT; 
ff<EE<l,'t-'AkENf') = O; ,~ 
<i\J0D!::S,CUKkl:Nf,r'I0kU,VIFSS,JUNK> = <l, I, 1,0,0>; 
EXPANJ!::D = Ql; 
I~ FS = a.l; 

I 



THEE<CuRh'C:NT, 'Fr"I() = viOHD; (6) 
if EXPANLJtD<TREECCUkHENT,'NAME'>,,~CHW) ~ .t. 
then TkEE(CURHENT,'ALTEHNATIVES') = { s, lsSsWFSS 

CWFS<S,JNAME') e.q, THEE<CURRENT,'NAME')) and 
CrlFS<--S,'flV) ~ WORD) }; 

goto NEW,~FS; 
else if GHAMMAk{TkEE<CUkh'tNT,'NAME')} e..Q n.l 

then it WOkD o...t. #SENTENCE 
then goto FAIL; 
else if SENTENCE<t"WRD) fill TkEECCURRl::NT, 'NAME') 

then hORD = tiCHW + I; goto MATCH; 
else goto FAIL; 

end if ViORO; 
else TREECCUkHENT,'ALTERNATIVES'> = 

GRAMMA~{THEE<CURRENT,'NAME')}; 
TREE<CUh'l-lENT, 'DAUGHTEHS') = o.ul..t.; 

end if EXPANLJEO; 
NE::WOPTION: 

JUN~= aI:.Q TREECCURHENT,'ALTEKNATIVES'); 
THEE<CURHENT,'ALTERNATIVES') = THEECCUHRENT,'ALTERNATIVES') ~ 

JUNK; 
TREECCURRtNT,'CURRfNT OPTION') = JUNK; 

BUILDDAUGHTER: 
NODES= NODES+ I; 

e get next element of current option 
TREECNODES, 'NAJ.',E') = TliEE<CURHENT, 'CUl-?RENT OP1 ION') 

Cl+#TREE<CUHHENT,'DAuGHTERS')); 
TREE<NODES,'PAkENT') = CUHHl::NT; 

TREE<NODt:S,'DAUGhTERS') = null.; ,,( 
TREE C CU RR ENT, 'DAUGhTEi-<S') = TH EE ( CUt?:k1;:NT, 'DAUGHTERS') + <NODES>; 
CURRENT = NODES; , 
goto Tt:STFOtll'IOkDMATCH; 

PASS: 
e look up one level in tree 
CURRENT~ TREE<CUhHENf,'i->A~ENT'); 
e have all daughters or current node oeen built ••• 
if C#THEECCURHl::NT ,'DAUGhTEHS') >n..e.C#T/-d::ECCUHRENT, 'CURRENT OPTION')) 

e no, add next aaughter 
then goto 6LiILDDAUGHiiH; 

end it(# THEE; 
eyes, ado well-formed substring 

MATCH: ADDriFS (THEE C CU Ri-E:NT, 'NA:i1E') , ff-< EE< CUf-iiiENT, 'Fv\' > , ,·,OkD, 
(+: IefHEE(ClJR~i~l,'DAUGHTEHS'))<fHEi:(l,'nfS')>); 

THEE<CUkHENI,'~FS') = ~FSS; 
e it not at root node go up again 
iI ClJHHt:NT o..e. I then goto i->ASS; 
e if we have matched all-words in sentence, print tree 
else if ,~OHD ~ C I + #SENTENCE> then PRTMAl-'CTl-?EE);; 
e try ror another parse 

fAILz 
e reset word count 
l~OHD = TREECNODES,'rfl'); 
e it node was savea, check for alternate wrs 
it l::XPANDED(Ti-<EECNOCi:::i,'NAME'),rlOl-?D) o..e. .om 

then CURHl:.NT = NODES; qoto Nfl\t~FS; 
else e all wts tor this node have oeen built 

EXPANUED<TREE<NODt:S, 'NA 1,IE'), r/OHD) = .t_; 
ena if EXi->ANDEl.H 
i detach last node attached 

Ul::fACH: 

I 
I 

/ 

r 



CURRl:.NT = TREE<NODt:~,'PAHENT')I 
e if at root node, return 
if CURkENT e.q 0 then return;; 
TREECCURkiNT,'DAUGHTERS') = THEE(CURHENT,'DAUGHTERS') 

(Is #THEE<CURRENT,'DAUGrlTERS'>-t>, 
NODES = NODES - I ; 

e if we have not detached a first-in-level, loop 
if THEl::<CURRENT,'DAUGHTE:RS'> n.a o..ull then goto FAIL;; 
e if there are no more options for current node, detach it 
if THEl:(CURHENT,'ALTERNATIVES') .eo, ul then goto FAIL; 

else goto NEr"I0PTI0N;; 
NE.WWFSi 

e pick next wfs from alternates 
if THEl:(CURRENT,'ALTEHNATIVE.5'} .e.:i, ul then goto DETACH;; 
JUNK= ar:o TREE:CCUHi1'ENT,'ALTEr<NATIVES"); 

TH EE ( CUkrtENT, 'ALT!:kNAT IVES') = TH EE (CURRENT,., ALTER-NAT IVES') la..s..!i 
JUNK; 

TREE<CUR~ENT,"~FS') = JUNK; 
e advance wore past end of wrs 
WOkD = WFSCTHE!:<CUh'RENT,'vtfS'), 'Lr"li-11'); 
goto PASS; 

end PAkSE; 

define ADDnFSCNAME,FW,L~Pl,CONSlITUENTS>; 
,~FSS = WFSS + I; 
WFS<WFSS,'NAME'} = NAME; 
~FS(~FSS,'FW') = F~; 1, 
WFS(WFSS,'Lrit->I') = u~PI; ,;I, 
YiFSO'iFSS,'C0NSTITUENTS') = CONSTITUENTS; 
return; 

end ADD~FS; 

GHAMMAH = o.l; 
GRAMMAR{'ES'} = {<'TS'>,<'TS','+','ES'>}; e expression 
GkAMMAH{'TS'} = {<'FS'>,<'FJ','*','TS'>}; e term 
GRAMMAR('FS'} = {<'(','~i',')'>,<'N'>}; e factor 
ROOT= 'cS'; 

SENTENCE= <'N', '*', 'N' > ; 

?ARSE<GHAMMAH,SENTENCE); 

P~TMA~<THEE}; ~HTMAP(hFS); 
compute; finisht 

COl"',MANO - LOGOuT. 
YOlJ NO LONGt:.H Ov~N ANY t"'tdVATE FILES. 
CP TIM~ .0~4 
P~ TIME 22.JJj 
Ob/16/73 OFF AT 16.18.50. 

t ... 
'· ; 


