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A SETLB to PUBLICATION SETL TRANSLATOR

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 extended character set.

Use of this program on working SETLB decks is expected to

result in:

Typo-free published al%p;ithms
Lower typist turnover

More stringently tested algorithms.

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

ID,cmd@d@@@,t5. your name
cimget (AIA1241=A)
-EOF-

This scheme would have been impossible were it not for

C. Hornback's improvements to Harrison's teletype interface.



[VAVI] Z

+» CONSTITUENTS = CONSTTS aw <)

v+« RUILDDAUGHTER = RBILDAWT ww

v« NEWOPTION = NEWOPTN ww

+#TFSTFORWORDMATCH = T4UDMATww

' ALGORITHNE 4 v/
/» w/
/e TOP = DOWN PARSER WITH SAVING */
/* vae A COMBINATINN CF ALGORITFMS 1 + 2 ./
/* GRAMMAR AS USUAL w/
/e TREE: TwWwO DIMEN3ICNAL ARRAY w/
/* FIRST SUBSCRIPT = NODi NUMBFER v/
/+ SECOND SURSCRIPT = w/
/* ZNAME FLEMENT IS NANME OF NODE v/
/* YPARENTZ  MNUMBER UF PARENT NODE, =0 FOR RONT */
/e ADAUGHTERSZ  NeTUPLE OF NUNMBERS CF DAU3IHTFR NODES */
/. AAFS# MUMBER WELL=FCRMED SUBSTRING MATCHINS MONEw/
/. #CURRENT OPTIONY N=TUPLE OF CURRENT PRODJUETION w/
/* ZALTERNATIVES? EITHER SET CF NeTUPLES JF PRODUCTINNS v/
/* NOT YET TRIFD FOR THIS NODE */
/* 0%  SET OF NUMEFRS OF WE_L=FQRMFD */
/. SURSTRINGS MUT YET TRIEDN FQOR THIS */
/* NODF ./
/* rFuz MUtgFR OF FIRST WORD SPANMED BY NORE */
/* */
/e WFS (WELL=FORMED SUBSTRIMGS): TWO DIMENSICGNAL ARRAY */
/I FIRST SURSCRIPT = SURSTRING NUMBER */
/w SECOKD SUBSCRIPT = */
/e #NAME # ELEMEMT IS NAME OF SJRSTRING v/
/% #FWE ELEMENT IS NUMHER OF FIRST WORD */
. SPANNED EY SUBSTRING */

;. FLWPL# ELEMEMT IS NUMFER OF LAST WORD */
/e SPANNED EY SUBSTRING + 1 «/
/- ZCONSTITUENTS # ELEMENT IS NeTUPLE OF NUMBERS OF -/
/* IMFEDTATE CONSTITUENT SUBSTRINGS */
/ * */
/« EXPANDED: TWO DIMENSICNAL ARKAY, v/
/* FIRST SUBSCRIPT = fHaXE F HNuM=TERMINAL SYMBOL */
/. SECUND SUBSCRIPT = NUMSEK OF SENTENCE WCRD ./
/* VALUE = TRUE IF ALL ®FS FCP THIS SYMBOL STARTING AT THIS WORD w/
/- HAVE BEEN BUILT «/
/* ./
DEFINE PARSE (GRAIMAT, JENTEATDY;

/ &

TNITIALIZATION =/

TREF = ML .3}

TREE(L,ZNAMEZ)Y = RONT;

TREE(1,#PARENT#)Y = 93
<SNODES,CURKENT, WOPD, nFSS, JU'K> = <1,1,1,0,0>;
EXPANDED = NL,3;

WFS

= NL4J

TESTFORWORDHATCH:
TREE(CURRENT, 2Fw#) = Wi7D 3

[F

EXPAMDED(TREE(CURKENT, £NALIE®)Y , WORLE) FG, T,

THEN TREE(CURRENT, #ALTENNATIVESZ) & € S, 1<=S5<=WTSS ¢

(WFS(S,#NAMERZY EQ, TRFECCURRENT,ZNAMER®)Y  AND,
(WFS(3,7FWz) ¥Q, WORL) 23
GOTQ NEWWFSS

ELSE TF GRAMHMARSTREE(CUPRENT, ZRAMERE)Y2 EO, KL,

THEN IF WORD GT, +SEMTENCL



THEN GOTO FAIL; (3)
ELSFE IF SENTENCF(WORD) FG, THRFE(CURRENT,zNAMEZ)
THEN WRRD = KORL +« 13 CGOTO MATCH;
ELSE CGOTO FAlL:
END IF WORL}
FLSE TREE(CURRENT»#ALTERNATIVESZ) =
GRAMMARSTREE(CURRENT ,#NAMEZ) 2}
TREE(CURRENT, #DAUGHTERS#) = NULT,:
END [F EXPANDED:
NEWOFTIONS
JUNK = ARB, TREE(CURKENT,2ALTERKHATIVES#);
TREE(CURRENT, AALTERNATIVESY?) = TREE(CURKRENT, ZALTERMATIVESE) LESS.
JUNK 3
TREE(CURRENT, #CURRENT UPTIOM¥) = JUNK;}
BUILDDAUGHTER
NODES = NODES + 13
/* GET NEXT ELEFENT OF CURREMT CPTIGN w/
TREE(NODES, #NAME#) = THFEEL(CURKENT,,#CLRRENT OPTIONZ)
{1+ TREE(CURREMT,, ZNAUGHTFR %Y ) 3
TREF(NODES, #PARENTZ) = CURRENT}
TREE(NODES, #DAUGHTERS#)Y = HULT,
TREF(CURRENT,#DAUGHTERS?) = TREE(CUPFENT, #DAUGHTZRSZ)Y + <hMUNES>S
CURRENT = MNODEDSS
GOTN TESTFORANRNMATCH;
PASS:
/+ | QOK UP ONE LEVEL IN TREE w»/
CURRENT = TREE(CURRENT.,*PARENTZ)}
/+ HAVE ALL DAUGHTERS CF CURRENT NODE EEEN RUILT .. «/
IF (LTREE(CURRENT, #DAUGHTERS#) JHE « (4 TREF (GURRENT, 2CURRENT OPTTONZ))
/* NO, ADD NEXT DAUGHTER =/ o
THEN GOT0 BUILDLALGHTER;
END  1F (& TREE:
/* YES, ADD WELL~FORMED SURSTRING =/
MATCH: ADDWFS(TREE(CURREMNT , #MANEZ) , TREE(CURPEINT, #FW#), “ORD,
[+t I=+TRFE(CURRENT , #DAUGHTERSEY I <TREF (], ZWFS2)>)
TREF(CUPRENT, #WF5#) = WFSS;
/x 1F HNOT AT 2007 HNOLE .GO LP AGAIN =/
[F CURRFNT MNE, 1 THER GNOTO PASS;
/+* 1F WF HaVE MATCHED ALL WORNDS IN SENTENCE, PRINT TRER«/
ELSE IF WORD FQ, (1 + +SENTENCE)Y THEN PRTMAP(TREEY; !
/* TRY FOR ARNOTHER PARSE =g/

I

FAIL:S
/x PESET WUR) oUW T sy
WORD = TREE(NOUES,#Fk#)!
/« VF NODE WAS SAVED, CHECK FOh ALTERNATE WFS w/
IF EXPANDED(TREE(NODES, #iIAMF#), HOKD)Y NE, OM,
THEN CURRENT = NOLFS)H GOTU WNFEWHWFS}
FLSE /+» ALL WFS FOR TKHIS 10DF HAVE BEEM RUTL.T #/
EXPANDED(THEE(NODES,, #HANEA) ,WORD) = T.3
ENE [F EXPANDFD)
/e DETACH LAST NURE ATTACHED »y/
DETACH:
CURRENT = TREF(NODES, #FARENTRZ)}
/+* IF AT ROOT NODE, KETURN =/
IF CURRENT FQ, 0 THEN RETURM;
TREF(CURRENT, #DAUGHTERS¥) = TREF(CURKRENT, #DAUGHTZRS )
(3t +TREE(CURRENT, #DAUGHTERS®) =13
NODFS = NODES =~ 13
/% [F WE HAVE NCT DETACHED A FIRST-IMN-LEVEL, LOQP w/
IF TREE(CURRENT, #NAUCHTRRSZ) ME, NULT, THEM GOTO FATLS
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IF TREE(CURRENT, 2ALTERNATIVES#) E0, NL, THEN GOTD FAIL;
ELSE GOTO NEWOPTIONG;
NEWWFS;
/v PICK NEXT WFS FROM ALTERNATES w/
IF TREE(CURRENT,ZALTERNATIVESZ)Y ECQ, N., THEN GOTJ DFTACH;!
JUNK = ARRB, TREE(CURRFRT,2ALTERIATIVESZ);
TREE(CURRENT, ZALTERNATIVES®) = TREE(CUPKENT,ZALTERNATIVES#) LESS,
JUHK S
TREE(CURRENT , #WFS#) = JUNK3
/% ADVANCE WORD PAST FND OF KFS w/
WORN = WFS(TREE(CURRLNT,ZWFS#), #ZLWP1#);
GOTO PASS;
END PARSE;

DEFINE ADDWFS(NAAF,FH, LWF1,C0NSTITUFNTS)
WFSS = WFSs + 13
WFS(WFSS, ZNAMEZ)Y = NAMz! 1
WFS(WFSS,#FW#) = FW: |
WFSCWHSS, ZLWP1#) = LwP1l:
WFSCWFSS, ZCONSTITUENTSZY = COMETITURNTS;
RETIURN;

END ADDWFS;

GRAMMAR = NL,;
GRAMMARSZESZ> =
GRAMHMARSZTS#>
GRAMMARS#FB#> =
RONT = #E$#;

SI<ETI#5 ) <ATRE, 2+, 2E3#>2; /% FXPRFSSION */
SICEFEE> ) <FF SR, #v7,2TE>25 /+ TZRH »/
SICE( 2, dEQZ,,Z)E> ,<ENRE>23 /% FAZTOR */

X

SENTENCE = <zNgz, #+z, *ilZ > ; L

N

PARSE (GRAMMAR, SERTENCE )

PRTMAP(TREE); PRTMAF(WF3)}
COMPUTE:Y FIMISH;



R

R DO PN 4

SR R NPT S SRS VU & Ll

(5)

€ this is a translation of setlb text —_—

DOs

macro CONSTITUENTS = CONSTTS endms

macro BUILDDAUGHTER = BILDAwWT endm;

macro NEAOPTION = NEWOPIN endm;

macro TESTFORWORDMATCH = T4WDMAT endm3

algorithm 4
top - down parser with saving

grammar as usual
trees two dimensional array

second subscript =

node

second subscript =

‘name’ element

’Iw” element
spanned

7 lwpl”’ element
spanned

“constituents” element

expandeds two dimensional array

have been built

efine PARSE(GRAMMAK,SENTENCE);
£ initialization

TREE = nl

TREECT,/NAMEZ ) = KOOT:
TREE(I /PARENT?) = 03

«es a combination of algorithms

first subscript = node number

is
is
oy
is
by
is

I+ 2

‘name”’ element is name ol node
’parent”’ number of parent node, =0 Ior root
’daughters’ n-tuple of numbers of daughter noaes
‘wls’ number well-formed substring matching node
“current option’ n-tuple of current production
“alternatives’ either set of m-tuples oI productions
not yet tried Ior this node
or set of numbers of well-formed
substrings not yet tried Ior this

‘fw’ numeoer oI Iirst word spanned by node

wfs (well-Tormed substrings): two dimensional array
first subscript = substring number

name ol substring
numper ol Tirst wora
substring

number ol last word
substring + | .
n—tuple ol numoers of

immediate constituent suostrings

first subscript = name oI non-terminal symbol
second subscript = number of sentence word
value = true iI all wIs Ior tnhis symbol starting at this word

\
2

<NODES, CURKENT , WOKL ,wFSS, JUNK> = <1,1,1,0,0>3

EXPANOED = nls
nES = als



TREE(CURKENT, “Fn?) = WOKD3 (6)
if EXPANDED(TREE(CUKKENT,’NAMEZ),d0ORD) egq L
then THEE(CURKENT,”ALTEKNATIVES”’) = ( S, 1<SSKFSS |
(WFS(S,”NAME’) eq TREE(CURRENT,“’NAMEZ)) and
(WFSCS,’FW’) eg WORD) }3
goto NEWANFS3
else iI GRAMMAK{THEE(CUKKENT,’NAME“)} egq ol
then i wORD gt #SENTENCE
then goto FAIL3
else if SENTENCE(WORD) eg TREE(CURRENT, /NAME”)
then WOKRD = WORD + 13 goto MATCH;
else goto FAILS
end if WORD3
else TREE(CUKKENT,”ALTERNATIVES?) =
GRAVMMAR{TREE(CURRENT, “NAMEZ) }3
TREE(CURKRENT, “DAUGHTERS”) = pult:
end 1T EXPANDED3
NEWOPTION: i
JUNK = aro TREE(CURKENT,ZALTEKNATIVESZ);
TREE(CURRENT , ALTERNATIVES”’) = TREE(CURRENT, ALTERNATIVES?) less
JUNK3
TREE(CURRENT , “CURKENT OPTIONZ) = JUNK3$
BUILDDAUGHTER
NODES = NODES + 13
£ get next element of current option
TREE(NODES,“NAME”) = TREE(CURKENT,“CURRENT OPTIONZ)
: (1+#TREE(CUKRRENT,“DAUGHTERS”) ) 3
TREE(NODES,/PAKENTZ) = CUKKENT?
TREE(NODES, /DAUGHTERS’) = pults 4
TREE(CURRENT, CAUGHTERS’) = TREE(CURKENT,/DAUGHTERS”) + <NODES>3
CURRENT = NODES:
goto TeSTFORWOKDMATCH3
PASS:
€ look up one level in tree
CURKENT = TREE(CUKKENT,”PARENT”) 3
£ have all daughters ol current nocde peen built...
if (#THEE(CURKENT,”DAUGHTERS?))ne(#TREE(CUKRENT,“CURKRENT OPTIONZ))
€ no, add next aaughter
then goto BUILDDAUGHTEHK
end 1f(# TREE;:
Z yes, ado well-formed substring
MATCH: ADDWFS(TREE(CURRENT,, /NAMEZ), TREE(CURKENT,’Fw’), nOkD,
(+: [E€THREZ(CURRENT,’DAUGHTERS?)YI<TKEE(IL, ntES7)>) 3
TREE(CUKKENT, “NFSZ) = WFSS;
Z if not at root node go up again
ir CURKEeNT ne | then goto PASS:
£ i we have matched all words in sentence, print tree
else if wWOKRD eg (1 + #SENTENCE) then PRTMAP(TKEED) S
€ try Tor another parse ,
FAIL: v
£ reset word count
WORD = TREE(NODES,” Fnw’);s
£ if node was saved, check for alternate wls
it EXPANDED(TREE(NODES,/NAMEZ),NORD) ne om
then CURRENT = NODES: goto NEWWFS3 /
else € all wis Tor this node have oeen built /
EXPANDED(TREE(NORES, “NAMEZ) ,WORD) = L3
end 1if EXPANDEU '
£ detach last node attached
DETACH:
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CURRENT = TREE(NODES,”PARENTZ)%
£ if at root nodae, return
. 1f CURKENT eq O then returni;
TREE(CURKENT, “DAUGHTERS7) = THEE(CURRENT, DAUGHTERS?)
(1s #TREE(CURRENT, /DAUGHTERSZ)~1)3
NODES = NODES =~ 13
2 if we have not detached a [irst-in-level, loop
1f TREE(CURRENT,’DAUGHTERSZ) ne ault then goto FAIL:3
£ if there are no more options for current node, detach it
if TREE(CURRENT,”ALTERNATIVES”) £g ol then goto FAIL:
else goto NEWOPTIONG;
NEWWFSs
€ pick next wfs from alternates
if TREE(CURRENT, ALTERNATIVES’) g3 nl then goto DETACH;#3
JUNK = arp TREE(CURKENT,”ALTERNATIVESZ) 3
TREE(CURRENT, 7ALTERNATIVESZ) = TREE(CURRENT,ZALTERNATIVES”) less
. JUNK;
TREE(CURKENT,“#FS7) = JUNK:
€ advance wora past end of wls
WORD = WFS(TREE(CURRENT,’WFS*), “Lnr17);
goto PASS;: '
end PAKSE3s

define ADDnFS(NAME,Fw,LnP1,CONSTITUENTS)
NFSS = WFSS + 1|3
NWES(WFSS, 7 NAMEZ ) = NAMEs

HWFS{HWESS,’FN’) = Fing 4
WFS(WFSS,“LhPl72) = LuPls i
NFS (WFSS, /CONSTITUENTS”) = CONSTITUENTSS
returns

end ADDWEFS3

GRAMMARH = nls
GRAMMAR(7ES”)
GRAMMAR(/Ts)
GRAMMAR(/FS$7)
ROOT = 7E$73

(<?Ts$’>,<71s7,7+7,7E$7>) 3 £ expression
(</FS’/>,<?F$7,7%7 ,*Ts’>}); € term
{(<?(7,7ES?,7)’>,<’N’>}; £ factor

SENTENCE = <’N7, 7%/, /N’ > 1
PARSE(GHANMMAR,SENTENCE) 3

PRTMAP(TREE) Y  PRIMAP(WES) S
computes; finishi

COMMAND - LOGOUT.
YOU NO LONGeR OWN ANY rrRIVATE FILES.
CP TIne .054
Pr TIME 22.33H
Obs/16/73 OFF AT 16.18.50.
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