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SUBFILE: ROB+ @20:56 10-APR-1981 <005) (515) 
I* ROB: Consultins this file will load the complete Parser 

from scratch. TwPe •ok+• to set UP a core imase 
which wou can then save+ 

to save twPe: save rob.exeC400,444l 

1Jse: run mec:prolos for the latest version of Prolos 

<Lawrence) 

7. FIXES 
:r. 
¼ (31 March 81) 

7. 

UPdated: 31 March 81 

7. Updated filenames of the utilities to include utill 
Added mecdic to the list of djctionaries loaded. 

:- [ 

J, 

comPile(C 

OPSr 

., IJt i 1 r + P 1 ., , 
"util:flaSrO+Pl", 
"util:files+Pl", 
"util:test.Pl", 

'readin.rob', 
'lookuP+lPl', 
'morPho+lPl', 
'has.lPl', 
'Packs+ lPl', 
'node+lPl', 
'feat•Jr+ lPl", 
"hacks+lPl", 
'sem+lPl", 

% Operator definitions 

%% Utilities 

% Selection of list utilities 
,:: Handlins flass 
7. 0Penins files with checks 
r. Testins compiled code 

%% Parser support routines 

r. Sentence -.,. list of atoms 
% Itictionarw look•JP 
% MorPholosw 
% Check Node has Feature 
r. Operations or, Packets 
% Operations on nodes 
% Operations or, feat•Jres 
r. F•Jr,nw feature operations 
,:: APPlwir,s sen,antic r•Jles 

., db+ lPl.,, % Manasins the semantic database 
"enter.lPl", " Tracir,s of ( swr,tact i c) r•J 1 es 
"Pt ree • 1 P 1 ' , " Prettw Print Parse tree 
'Portr.lPl', % Usef•Jl Portraw routines 
,. load+ lPl.,, r. Load dictionaries/rules etc 
"dbreP.lPl", % Manasins the (diet/rule> database 
"r•Jlem. lPl", ,:: Main control of Parser 
"switch+lPl", % Switch table for <swr,tactic) rules 

%% Semantics 

'sems•JP. SP 1 " , % Various support routines 

¾% Packets of swr,tactic rules 



J ) , 

C 

J, 

load_dict(C 

J ) , 

load_sem( 

\\\\\ 

;sstart.Pk ✓, 

;CPOOl+Pk ✓ , 

; r,r:-oo 1 • Pk; , 
; Pdet. Pl'-.; , 
;PGP1+Pk;, 
;PGP2+Pk ✓, 

;Padj.pk ✓, 

;PnotJn+Pk ✓, 

; nPCOITI +Pk; , 
; Parpp + PV..; , 

; PSIJbj. Pk, ' 
'bldaw-t. Pk', 
'PatJ>{ +Pk' , 
'PVP+Pk', 
'Passiv+Pk', 
'SSV?+Pk;, 
'obj.pit..', 
'nos•Jbj. Pk; , 
;thatc.Pk', 
'irt'fC+Pk', 
'tlicom.Pk', 
;tblcom+Pk', 
'twobj.pk,., 
;embsfi+Pk', 
'bname.Pk', 
'?conj.pk', 
'ssfin+Plt..' 

;tJtil:edit+Pl', 
'tJtil:aPPlic+Pl', 

'tOP+lPl ✓ , 

'tflas.lPl', 
init, 
bitini, 

semchk, 
asree 

feats, 
rr,ordic, 
ndict, 
mdict, 
Pdict, 
vdict, 
mecdic 

semrtJl ) . 

¾¾ Utilities 
¾ Edit file (with FINE> 
¾ AP?lication rotJtines 

¾ User ir,terface 
r. Trace flass 
r. VariotJs initialisations 
X Preassisnins certain feature bits 

% Semantic checks 
% Syntactic asreement checks 

XX Itictionaries 

,: Specify features 

% Additional Mecho dictionary 

% Semantic rtJles 



SUBFILE: ROB.SUB @20:6 22-MAY-1981 (005> (122) 
rob.s•Jb 
f'ls 
flsdic 
fl 
Pks 
ird. t 
bitini 
ut:i.J.r.Pl 
toP.lPl 
t,f J.as. lpl 
rob 
l 001'-.uP·• 1 P 1 
morPho+lPl 
has+lPl 
Packs.IP! 
node+lPl 
·f eat•J r. 1 P 1 
hacks+l.Pl 
sem.IPJ. 

'-).J.Pl 
... ,·,ter. lPl 
Ptree.lPl 
Portr.lPl 
load+lPl 
dbreP + lPl 
r1.1lem + lP 1 
switch+lPl 
sems•JP. SP 1 
sstart.Pk 
CPOOl+Pk 
l"IPOOl+Pk 
Pdet.Pk 
>''(iPl. Pk 
f°'CiP2. r:-k 
r:,ad,j. Pk 
i~,no•Jn. Pk 
r,pcom. PV.. 
i-:.arPP. Pk 

-~•Jbj. Pk 
..... daux.Pk 
PBU:·{ + PV.. 
r-~vP. Pk 
r:,ass iv. Pl'-. 
SSVP + PV.. 
ob .. i + Pk 
nosubJ+Pk 
thatc+Pk 
:i. rife• Pk 
tl:i.com.Pk 
tblcom+Pk 
twob .. j .Pk 
embsfi+Pk 
bname.Pk 
1-:.conJ. Pl-'-. 
ssfin+Pk 
semchk 
asree 
feats 
mordic 



ndict 
mdict 
>''di ct 
vdict 
t:;emr•Jl 
E,~ITlbSVP + Pk 



SUBFILE: FL+ @20:56 23-APR-1981 <005> (102) 
OPSr 
init 
utilr+Pl 
tOP+lPl 
tflas+lPl 
lookUP+lPl 
morPho+lPl 
has+lPl 
Packs+lPl 
node+lPl 
featur+lPl 
hacks+lPl 
sem.lPl 
db+lPl 
enter.lPl 
Ptree+lPl 
Portr+lPl 
,ad.lPl 
~reP+lPl 

rulem.lPl 
switch+lPl 
semsuP.sPl 
semchk 
asree 
sstart+Pk 
CPOOl+Pk 
nPool+Pk 
Pdet+Pk 
PGP1+Pk 
PGP2+Pk 
PadJ+Pk 
Pnoun+Pk 
nPcom+Pk 
ParPP+Pk 
PsubJ+Pk 
bldaux.Pk 

1UX+Pk 
/P+Pk 

Passiv.Pk 
SSYP+Pk 
obJ+Pk 
nosubJ+Pk 
thatc+Pk 
infc+Pk 
tlicom.Pk 
tblcom+Pk 
twobJ+Pk 
embsfi.Pk 
bname+Pk 
PconJ.Pk 
ssfin+Pk 



SUBFILE: FLS. @2:39 22-NOV-1980 <005> (74) 
/noheader rob,-
toP. lPl, -
tflas.lPl,-
1.1tilr.Pl,-
j,nit,-
bitini,-
look•JP• lPl ,-
morPho. lPl ,-
has.lPl,-
l"'acks.lPl,-
node.lPl,-
feat•Jr. 1 P 1, -
hacks.lPl,-
sem+lPl,-
db + 1 P 1, -
enter.lPl,-
F-tree. lPl ,-

1rtr. lPl ,­
__ ..,ad. lPl ,-
dbreP. lPl ,­
T'•Jlem. lPl ,­
r:,witch. lr:-1,­
semr•Jl, -
1:JSree, -
r.-.emchk., -­
sems•JP. SP 1, -
feats,­
mordic,­
ndict,­
mdict,­
Pdict,·­
vdict 

\\\\ 



SUBFILE: FLSDIC. @1:45 7-0CT-1980 <005> (13) 
/noheader feats,-
mordic,­
ndict,­
mdict,­
Pdict,­
vdict 

I 

\ 



SUBFILE: PKS. @20:57 23-APR-1981 <005> (66) 
/noheader sstart.Pk,-
cPool.Pk,-
nPool.Pk,-
Pdet. Pk,·· 
PGP1 •Pit..,-
F•GP2 •Pit.., -
r:-ad,j .Pk,-
r,,noun. Pk, -
nPcom.r:-k,-
F•arPP. Pit.., -
PSIJbJ. Pk, -
bldaux.Pk,-
pa1Jx. Pk,-
F•VP. Pk' -
F•assiv.Pk,-
ssvP.Pk,-
obJ.Plt..,-

,s•JbJ •Pk, -
..• atc.Pk,­
infc+Pk,­
tlicom.pk,­
t,b 1 com. Pk, -
twobJ.Pk,­
embsfi.Pk,­
bname.Pk,­
Pcon .. j. Pk, -
1;;sfin. Pk 

\\\\\ 



BUGS 

Rob Milr,e 
This file is all the buss, errors and improvements for the Parser+ 

THINGS TO ItO 

batch tester 
AP st•Jff fixed 
That st•Jff 
unsrammatical more 
as larse as, and less than NP 
tishter catasories 
~uantifier srammar 
Have-ImPerative and YNQ 
New ar,ah1sis of ImPerative and Y _N.dU 
Kissins a•Jnts 
He looked up the street 
Psuedo attachment - keePinS ambisuitY 
Proper adverbs 

1uns semantic check 
.Jrb case stuff verb twPins 
PP definition stuff 
has feat inference and can have 
reduced relative stuff - runnins dja~nostic 
Gazdar twPes and Verb twPins made neccessarY 
Steedman's Wh method 
comments added for semantics finaljzin~ 
nsstart and •block• 
add descriPtion of Proper semantics 
ExPeriment to test delayed resolution Prediction 
write helP and documentation 

ImPlement: 
Bosureux semantics 
PP Psudeo attachment 
Looi(. •JP 
Fi>t number 

-•AMMAR TO A[l[I 
when S S 
If S,S 

BUGS 

YOU So hit mar':I+ 
the same of So+ 
rob hit sue and Pam left 
the boy and the Sirl' mother+ 

1+ Tom hit mar':I and Sue left, need one more lookahead to decide ProPerl~, 
move to stack or cheat ahead somehow. 

2. TOM_MARY need lookins at 



TYPE 

SS_START 

' 5 -CbinderJ 
10-Cwh &(nPtPPtaP)J 
10--CnPJCverbJ 
10-CadverbJCnsstartJ 
10-CauxverbJCnsstartJ 
10-[npJ[ppJ 
10-C r,P JC f pur,c J 
10-C PP JC f P•Jnc J 
10-CtnslessJ 
10-[ppJ 
15-CwhJ 

CPOOL 

5 -CXJCcor,JJCXJ 
5- CPoss_npJ, asree_det 

'-CcomPadvJCthatJ 
J-Cname, not(np)J 

10-C P r-oPno•Jn J 
10-CPrePJCnsstartJ 
10-CdetJ asree_det 
10-Cnsstart&( not Pronoun,det>J 
10-Cthan_compJ[npJ 
10-CconJJ 
10-Ccomp_sJ 
10-[ppJ 
10-CPronour,J 
10-CvPJ 
15-CJ[possesiveJ 

NPOOL 

10-[apJ[conJJ[GuantJ 
10-CthanJCnameJ 
10-CaPJCunitsJ 

'-CGPJCadJJ 
.,-[Guar,tJ 

10-CaPJ 
10-[GPJ 

PARSE-IIET 

10-CdetJ 

if_what 
wh .. aue!!-t 
maJor dcl s 
adverb 
a•JK.ir,vert 
r,P PP defaLll t 
r,P •Jtterar,ce 
PP ,.,tterance 
imPer-ative 
fr-onted_pp 
wh .. r,P ss-star-t 

X ar,d X 
POSS_det 
so t.hat. 
ProPname 
ProPr,oun 
pp 

marl'-.ed startnP 

than .. nP 
and 
comp t,o r,P 
Nf'_f'f' 
f'rono•Jn 
VF' attach 
Poss_np 

GP and Guant 
lonser than 
3 ft/sec 
ft_lomi 
Nour,_GP 
aP_attach 
GP attach 

Determiner 

how_adJ 
GtJant 
next week 
all_the 

10-ChowJCadJJ 
10-CauantJCadJtnumJ 
10-CordJCnoun,timeJ 
10-CallJCdet&defJ 
10-CGuar,ti fierJ 
15-CJ 

G•Janti f ier 
mJant done 

f'ARSE_Qp_2 

10-CauantJCadJtnounJ 

3 

3 



10-CordJ 
15-CJ 

10-CadJJCadJtnountdimJ 
10-CadJJ 
15-CJ 

PARSE_NOUN 

10-CnounJCvariableJ 
10-CnounJCnounJ, asree_complex 
10- C: no•Jn, nP l J 
10-CnounJ 
15-C:J 

NP-COMPLETE 

10-[apJ[prepJ 
'-CprePJCnsstartJ 
J-Cverb, ir,sJ 

10-Cverb,edJ, asree_red_rel 
10-C:relativeJ 
10-CrelPronJ 
10-CrelPron_npJ 
10-[ppJ 
10-CconJJ 
10-CcommaJ 
15-CdetJ 
15-CofJCnounJ 
15-CJ 

PARSE-PP 

10-CPrePJ 
I 10-[npJ 

10-CwhJ 

PARSE_SUBJ 

10-[npJCverbJ, asree_subJ 
10-CauxverbJCnPtnsstartJ 

BUILII_AUX 

10-CmodalJCtnslessJ 
10-ChaveJCenJ 
10-CbeJ Cer,J 
10-CbeJCinsJ 

1 10-CdoJ[tnslessl 
, 10-CbeJCPrePtadJJ 

10-CnesJ 
10-CadverbJ 
15-CJ 

PARSE_AUX 

10-CtoJCtnslessJ 
10-CverbJ 

ordinal 
det_auant done 

AdJ_!=.trcuJp 
adJ nP 
adJective 

tr~jn .. t 
comp 1 e>t nour, 
nouns 
no•Jn as ree 
m:,_b1Ji l t 

QP_,pp 
Prep_start 
reduced relative 

• • • • 
re] ~ttach 
rel_Pron_np 
wh._relative clause 
nP-PP 
And 
Comma 
ir,stert wh 
of_pp 
nP_done 

at tach __ p rep 
pp_r,P 
with which 

unmar!(.ed order­
Au>Lir,version 

aux..comP 1 ete 

To_inf 
Start_au>e 



f'ARSE_VP 

10-CPP:taPJ 
10-CverbJ 

PASSIVE 

ss_vp 

5 -CparticleJ, asree_particle 
10-CadverbJCadverbJ 
10-CadverbJ 
10-[ppJ 
15-CParticle (prep)J 
15-CJ 

OBJECT 

10-CnPJ 

NQ_SUBJ 

1.0-CtoJCtnslessJ 

obJect 

THAT-COMP 

10-CthatJCnsstartJ 
5 -CnPJCverbJ 

INF_COMP 

5 -CnPJCtoJCtnslessJ 

TO_LESS_INF_CQMP 

'-CnPJCtnslessJ 

10-CnPJCen or adJJ 
10-Cen or adJJ 

SUBJ_LESS_INF_CQMP 

10-CtoJCtnslessJ 

EMBEDDED_S_FINAL 

10-[pp] 
15-CJ 

BU I L[t_NAME 

10-CnameJ 
15-CJ 

A1Jx.~at.tach 

PredP 
Main.~verb 

Passive 

Part. 
adverb sro•JP 
adverb 

seems 

that,_s 
thats start 

insert to be 
insert to be, 2 

Cre~te Delta s1JbJect 

PP1Jnder_s 
s-done 

Name 
end of name 

3 



5 -CvPJ 
15-CJ 

PARSE-CONJ 

ss_FINAL 

10-(ppJ 

• • • • 

10-CfPuncJ $_done 
10-Csent_subJJ ini t .. _s __ bar 
10-CcommaJCconJtbinderJ conJoined S 
10-CcommaJ hYPo_s 

NF': 3 
CXJCar,dJCXJ 
CnPJCtoJCtnslessJ 
CoPJCandJCouar1tJ 
110 rules 



CASE 

ROB MILNE 

list of case frames and Particles for all the verbs 
this is only schetchY for now 
SYMBOLS: {obliSatory}, CnecassBrY constraints], (preps 
SENTENCE PREPS: time, manner, locatjon 
V3s - then intrans, else trans for <NP> 
<>=intrans all ~et the Packet ss_vp 

VERB: walk V <NP> <PP> 
SLOTS: <asent} obJect instrument traJectorY 
NP/PP: nP,PP PARTICLES: on 

VERB: r•Jn 
SLOTS: <asent} 
NP/PP: nP,PP 

"RB: default 
_ ... OTS: <aser,t} 
NP/PP: nP,PP 

V (NP) (PP> obJect,intrans 
obJect2 traJectorY 

PARTICLES: down, on,awaY 

V <NP> <PP) obJect,intrans 
obJect instrument location 

PARTICLES: 

VERB: sit,sat V NP PP V PP obJect,PP_obJ 
SLOTS: <asent} who location(on,bY 
NP/PP: nP,PP PARTICLES: 

VERB: so 
SLOTS: <asent} 
NP/PP: PP 

V () sone-past V toPP 
obJect2 source destination 

PARTICLES: on,in,ahead 

V VP 

VERB: went V () V toPP V(toPP> VPbar,intrans 
SLOTS: <asent> destination(to trBJactorY(around 
NP/PP:PP PARTICLES: 

V (NP> obJect,intrans 
{obJect} instrument 

VERB: breal'-. 
SLOTS: <asent} 
NP/PP: PP PARTICLES: on,ahead,bY,in,down 

.... RB: broke V <NP>· obJect,intrans 
SLOTS: <asent} {obJect} instrument 
NP/PP: nP PARTICLES 

VERB: rape V NP PP obJect 
SLOTS: <asent}Chumanl {obJect}ChumanJ location 
NP/PPt nP PARTICLES: 

VERB: kiss V NP obJect 
SLOTS: <asent> <obJect} 
NP/PP: nP PARTICLESI 

VERB: shoot 
SLOTS: {asent> 
NP/PP: nP 

V <NP) obJect,intrans 
{obJect} instrument 

PARTICLES: 1.1P, out 

VERB: shot V (NP> obJect,intrans 
SLOTS: <asent} <obJect} instrument location 
NP/PP: nP PARTICLES: 

tarset 

item 

V (toPP) VPbar 

instr•.Jment( in 



VERB: leave 
SLOTS: {agent} 
NP/PP: nP,PP 

V NP NP, V pp V <NP> two_obJ,obJect,intrans,PP_obJ 
location(from,nP jnstrument(in obJect2 

PARTICLES: out,behind 

VERB: left V NP NP V PP V <NP> two_obJ,obJect,intrans,pp_obJ 
SLOTS: {agent} sourceCitem,loaction] 
NP/PP: PARTICLES: 

VERB: attach 
SLOTS: {asent} 
NP/PP: nP 

V NP toPP ob .. .iect. 
{obJect} obJect(to,onto 

PARTICLES: 
instrument 

VERB: hit 
SLOTS: {asent} 
Nf'/Pf': nP 

V <NP) V NP NP two~.ot,,j,obJect,intrans 
2-obJect {obJect} instrument tarset(on,in 

VERB: connect 
SLOTS: {asent} 
Nf'/PP: nP 

RB: reach 
........ ors: {agent} 
NP/PP: nP,PP 

PARTICLES: on 

V NP toPP obJect 
{obJect} {obJect2}(to,and inst rwr,ent 

{obJect} 

PARTICLES: 

V NP forPP 
location(on,in instrument 

PARTICLES: 01.1t., j_n, around 

VERB: show V NP NP V NP V NP toPP V Sbar two_obJ,obJect 
SLOTS: {agent}CPersonJ {obJect}Canim] obJect3 
NP/PP: nP PARTICLES: UP 

VERB: determine 
SLOTS: {agent} NP 
NP/PP: nP 

VERB: find V NP 

V NP obJect 
instrwr,ent 
PARTICLES: 

V NP forPP 
SLOTS: {asent} NP or S instrument 
NP/PP: nP,PP PARTICLES: out 

obJect 

VERB: locate 
SLOTS: {ager,t} 
NP/PP: np 

V NP V NP NP V NP forPP 
{obJect} instrument 

PARTICLES: 

v~RB: SUPPOrt V NP (PP) obJect 
SLOTS: {obJect} {obJect} instrument 
NP/PP: np PARTICLES: 

VERB: suspend V NP (fromPP> obJect 
SLOTS: {obJect} {obJect} locatjon(from 
NP/PP: nP PARTICLES: 

VERB: move V NP V (toPP> VPb~r obJect 

two_obJ, ob,..iect. 
by-time location 

obJect2 instrument 

SLOTS: {agent} {obJect} Period Path start finish 
NP/PP: nP PARTICLES: on,out,over,in,about,uP 

VERB: Place 
SLOTS: {agent} 
NP/PP: np 

VERB: Pass 
BOG: intrat,s 

V NP PF· obJect 
{obJect} {location} instrument 

PARTICLES: 

V NP V NP NP V NP t.oPP two_obJ,obJect 

SLOTS: {asent} {obJect} destination(to instrument 
NP/PP: nP PARTICLES: out 



V NP <PP) V () obJect,intrans VERB: har,s 
SLOTS: {asent} 
NP/PP: r,P 

{obJect} location(on,from ir,str•Jment 
PARTICLES: on,out 

V NP V NP NP two_obJ,obJect 
{obJect} sour~e 

VERB: droP 
SLOTS: {asent} 
NP/PP: nP PARTICLES: O1.1t,in,bY,over 

VERB: ProJect V NP PP obJect 
SLOTS: {asent} {obJect} destjnation inst r1Jment 
NP/PP: np PARTICLES: 

VERB: throw V NP <PP> obJect 
SLOTS: {asent} {obJect} instrument traJectorY 
NP /PP: nP PARTICLES: 1.1P, ~way, down 

V NP obJect VERB: weish 
SLOTS: {asent} 
NP/PP: nP 

{obJect} instrument 

_RB: 1 i t't 
SLOTS: {asent} 
NP/PP: np 

PARTICLES:in 

V NP obJect 
{obJect} source 

PARTICLES: UP 

VERB: fall V PP pp_obJ 

j r,str1Jment 

VERB: fell V NP V PP obJect,pp_obJ 
SLOTS: {asent} source destination 
NP/PP: PP PARTICLES: o~f 

VERB: meet 
SLOTS: {asent} 
NP/PPt r,P,PP 

V NP obJect 
<obJect2} location 

PARTICLES: UP 

VERB: remain V PP 
SLOTS: {asent} 
NP/PP: PP PARTICLES: 

V NP obJect 

t,raJectory 

VERB: Pull 
OTS: {aSent} 

. . /PP: nP 
{obJect} instrument ~ource destination 

PARTICLES: m,t . 

VERB: block V NP obJect 
SLOTS: <asent} {obJect2}Clocationl instrument 
NP /PP: nP PARTICLES: out., UP 

VERB: carry V NP obJect 
SLOTS: {asent} {obJect} instrument(in source destination 
NP/PP: nP PARTICLES: 

V PP V () intrRns,PP_obJ VERB: travel 
SLOTS: {aSent} 
NP/PP: PP 

instrument(in source destination 
PARTICLES: 

VERB: take 
VERB: took 
SLOTS: {asent} 
NP/PP: r,P 

VERB: come 

V NP NP V NP toPP V NP two_obJ, obJect, 

{obJect} destination source instrument(in 
PARTICLESluP,nut 

V (NP) obJect,intrans 



SLOTS: {asent} 
NP/PP: PP 

VERB: arrive 
SLOTS: {asent} 
NP/PP: PP 

VERB: sive 
VERB: save 

destination(to,home 
PARTICLES: :i.n 

V 0 V pp int. rans, pp_obj 
ir,str•Jment< in 

PARTICLES I 

V NP toPP V NP NP t.wo_obj, object 

SLOTS: <asent}ChumanJ 
NP/PP: nP 

2-object {object2}CanimJ {obje~tl} 
PARTICLESI uP,in,out 

VERB: attend V NP V <> V toPP object,intrans 
SLOTS: {asent}CPlace,meetins,activit~J location 
NP/PP: nP PARTICLES: to 

VERB: deliver 
SLOTS: {asent} 
NP/PP: nP 

V NP V NP toPP V NP NP two_obJ,object 
{object} instrument(in 

PARTICLES I 

'RB: chanse 
-.,LOTS: <asent} 
NP/PP: r,P 

V NP object 
obJect(what 

PARTICLES I 

VERB: broke (NP> 
SLOTS: {asent} {obJect} instrument 
NP/PPI nP PARTICLES: 

VERB: know V Sbar 
VERB: known A toPP 
SLOTS: {asent}CPersonJ 
NP/PPI nP 

V NP ob...iect. 

fact:NP or 8 
PARTICLES I 

VERB: believe V Sbar V NP VPbar 
SLOTS: {asent}CPersonJ factlNP or S 
NP/PPI nP PARTICLES:in 

VERB: want V VPbar V NP VPl:lar 
RLOTS: {asent}CanimJ obJect: NP or S 

•;pp: nP PARTICLES: 

V A , PP._obJ 

locatior, 

V NP 

V NP 

VERB: look V PP 
SLOTS: {asent}CanimJ 
NP/PP: PP 

instrument location(uP,at 

VERB: see V NP 
VERBI saw 
BOGI deltaobJ 
SLOTS: <asent}CanimJ 
NP/PP: nP 

VERB: seem V AP 

PARTICLES: nut, •JP, at 

V Sbar obJeet. 

object NP or S 
PARTICLES: 

V (toPP> VPbar V Sbar 
SLOTS: {asent} condition 
NP/PPI PARTICLES I 

V () 

obJect 

obJect., j nt rans 

VERB: tell 
BOG: thatcomp 
SLOTS: <asent} 
NP/PP: nP 

V NP Sbar V NP VPbar 

objectCPersonJ itemCstorYJ 
PARTICLES: 

V NP NP two_obJ,object 

aboutCtoPicJ 



VERB: Persuade 
SLOTS: {asent} 
NP/PPt nP 

V NP Sbar V NP VPbar obJect 

VERB: Promise 
SLOTS: {asent} 
NP/PPt nP 

VERB: ask 
BOG: transcomP 

obJect[animJ action(to 
PARTICLES: 

V NP Sbar V CNP> VPbar 
NP and S obJect[PersonJ 

PARTICLES: 

V NP VPbar V NP NP 

SLOTS: {asent} obJect 
NP/PP: nP 

item 
PARTICLES: 

PUT 

SLOT LIST 

SLOT 
asent 

PREPS 
nP 
nP 
with ¼accomPanw 
at,before,after,on 
with,usins,in 
from 
until,to,into 
for 

obJect,intrans 

V VPbar V NP toPP 

Ject 
_JJect2 
time 
instrument 
source 
destination 
cost 
traJectorY 
tarset 
location 
durins 
manner 

over,alons,bw,uP,arnt1nd % also means where 
in,on,to 
in,at 
from when to when 

PrePostions: 
in,on,bw,about,before,behind,ahead,up,out 
above,below,of,if, 
from,until,to,with,for,over,at,into 

7+ 
8+ 
9+ 
10+ 
11+ 
12. 
14+ 
17+ 
20+ 
21+ 
22. 
23. 
25. 
26+ 
27+ 
28+ 
30+ 

GAZDAR'S VERB TYPES 

V 
V NP 
V NP toPP 
V NP forPP 
V NP NP 
V Sbar 
V NP Sbar 
V VPbar 
V NP VPbar 
V NP VP 
V <NP> VPbar 
V (toPP> VPbar 
V AP 
A 
A toPP 
A (bwPP> 
A VPbar 
A forPP VPbar 

MY VERB TYPES 

run,sins 
eat,sins 
hand,sive,sins,throw,ask,attach,connect 
buY,cook,reserve 
sPare,hand,~ive,buY 
know,believe 
Promise,Persu~de,tell 
trY,tend,haPPen,want,Prefer,exPect 
want,Prefer,exPect,believe,persuade,force,ask 
make 
promise 
seem,aPPear 
be,seem,aPPear 
stuPid,oPen,closed 
known,attrBcted,drawn 
unloved 
likelw,easer 
easer 

two_obJ,c 



inf_comP NP VPbar tnPJ[tolftnslessJ 17+ 
that_comP Sbar, not that tnPltverbl 
to_less_inf_obJ see,saw NP or S 20. 
to_be_less_inf_comP seem ten or adJJ 
no_subJ seem ttolttnslessl 
subJ_less_inf_comP want ttolftnslessl l4+ 

NEED TO ADD 
V NP NP 
V VPbar 
V S 



---

Top 

~()G- t l r~~ ... clJvJ 1 
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SUBFILE: FEATS+ @11:57 18-JUN-1981 <005> <~58) 
I* FEATS : Features for rob's Parser 

Rob 
Updated: 16 December 80 

%% Should be loaded usins: load_dict(teats> %% 

¾ This file defjnes all the feature& that can be used in dic-tinn8rw 
% entries? buffer matching etc. Each fe;~t.i.,re :i.s assigned a b:i.t. :i.n t-he 
% feature bit-vector. This all haPPens in the fjle: 

" % 

ature(noun>. 
. eature ( nJP >, 

· f eat1.1 re ( det. > , 
f eat1.1 re< wh) , 
feature(tnsless). 
feature(future). 
feature (en). 
feature<verb), 
feat1.1re(vls). 
feature<vsPl), 
feature< ad~i >. 
feature(relPron>. 
feature(comma). 
feature< nP > , 
feature(s) ,. 
feature(ap), 
feature(have). 
feature(do). 
+'~at1.1re(for). 

flBREP.LPI... 

feature(ngstart), 
feature(n2P), feature(n3P) • 
feature(def), feature(indef). 
feature(ns), teature(npl). 
feature(past), feature(Pres). 
feature(modal), teature(neg). 
feature (ins), 
feature(auxverb), feature(aux), 
feature ( v3s), f<~ature ( v_3s >. 
feature(vpl_2~), feature(v13s), 
feature (Prep) , 
feature< ord), 
feature(Poss), 
feature< PP), 

teature(pronoun). 
teature(adverb). 
t·<~ature(dim). 
·feat,urP ( YP) • 

feature<maJnr>, teature<sec>. 
feature< aP) , 
feature (be), 
feature ( con~i) , 

feature(binder). 
f'eature(to). 
teature(how). 

·at1.1re (inf ._c-omp > + feature ( that. .. comp> , f eat1.1re ( no_ s1.1b.i > , 
t'eat1.1re < to._] ess_inf _comp)+ feat.1.1r<~( tn ... be_J.ess_inf ... comp). 
feature< two ... obJ). 

feature (name) , 
feature(trace). 
feature(variable). 
f eat,.1 re< than> • 
feature ( than._comP >. 
feature(Poss_np). 
feature(andc), 
feature(auantifier). 
feature(passive). 
feat1.1re ( wh._auest >. 
feature(np_utterance>. 
feature< be ... >. 

feature< P roPr,oi.m > , 
feature(comPadv), 
feature(relative), 
feature (that.), 
feature< comp .. s) , 
feature<relPrnn._np). 
feature< sent, ... s1.1b.i > , 
feature ( 1.1n i ·t. > • 

feature(possesive), 
feature(time), 
feat1.1re ( auan-t. > , 
feature(all), 

feature(decJ), teature(imPerative>. 
feature(Ynauest), 
% feat.,.,r<-? ( pp __ 1.1tterance). 

feature(comP), feature(wh_comP>+ 
%feature(inf). feature(Perf). 
%'feat1.1re(r--ros>. 
feature< PN?dP >. 

feature(coPula), 
feature(Part>, teature(of). 

I* other feats that are nice to see Printed *' 



I* 
Poss-Pronoun, comPc1rati ve, modifiable, not. .. mod:i fj_able, 
Poss_det,ordGP,Perf,inf,pros,coPula, 
np_pres•JPosed, t race_np, ProP_np, comP ... l"t>"', Pror1..nP, 
auest,see_s,init_s_bar 

*I 

I* multiple t'eat•Jres sets disjoint ~~rn1.1pst 
noun 
nsstart 
n1P,n2P,n3P 
def,indef 
wh 
ns 
nPl 
tnsless 
Past 
Pres 
futu r<,~ 

, , ins 
,rerb 
a•Jxverb 
v1s,v3s,v_3s,v13s,vPl_2s,vsP1,auant 
adj,all,un:it.,dim,trace,compadv 
PreP,ord,adverb,Pronoun,auantifier 
relPron, Passive 
comma,fpunc,Poss,conj,possesive 
nP,PP,VP,S,GP,PrOPnoun 
major,sec,andc,PPc,aux,aP 
have,be,to,do,how,than,that 
inf_comP 
that_comP 
no_s1Jbj 
to_less._irtf''.-comP 
name,time,than_comP,that_s,det 
comP_s,Poss_nP,relPron_np,f_s, 
decl, imPerat,ive, wh_a1Jest, Ynauest, nP ... 1.1t.t.P.rnnce, pp_1Jtterance, re). ,~-t.:l ve 

*I 

\\\\\ 



I 

SUBFILE: MOIWlC. @22:43 8-APR-1981 <0(>5> C~/6) 
I* NORDIC: Dictionary entries for mnrPholo•y 

Bnd transfer and coerce 

kob 
Updated: 14 n,~cembP r 80 < R > 

%% Should be loaded usins: load_di~t(mordjc) %% 

% DEEP 
:r. 
:Y. When to use deep holes for attach 

deep (PP, nP > < 
riQep(pp,pp) ( 

eP(np, PP)< 

:Y. MORPH 
:r. 
% 

morph( ins, 
morPh(ed, 
morph(en, 
morPh(er, 
morph(est, 
morPh(s, 
morPh(es, 
morph(lY, 
morPh(ness, 
morPh(ise, 

Y. TRANSFER 
:r. 

Tarset. node 

transfer(nP, 
transfer(vr,,, 

transfer(PP, 
transfer(oP, 
transfer(aP, 
t rcmsfer ( at.t>!, 
transfer(Brnd, 

Add flelete 

CPres,adj,insJ, 
[past, er,, vsPl J, 
CPast,en,adj,vsPlJ, 
CJ, 

1:tnsless,Past,nounJ), 
t:t.n!i:.l ess, Pres, noun, v:.Ss, v._;~,r,.J >. 
1: tns 1 ess, Pres, noun, v:~~;, v ·--~~s] > , 
t::J), 

CJ, r:1). 
f.m:, 1, Pres, v3sJ, 
CnPl,Pres,v3sJ, 
C:adverb,en,insJ, 
CadverbJ, 
fverb,tnsless,v3sJ, 

[tnsles,r,.,ns,v_3sJ). 
rtnsless,ns,v_3sJ>. 
rnn•.tn,verb,nsstartJ), 
Cl>, 
t::l). 

:r. add ism snmed~Y, 

Features to be transferred 

[n1P,n2P,n3P,wh,def,indefJ). 
Ctnsless, Past, Pres, ft.1t.1.1re,modal, nes, 
vis ,v3s, v_3s, v13s, v,.,,L.~!s, vsF•l J). 

Z inf,Perf,coPula,Prn~ 

[wh,forJ). 
Cn1P,r,2P,n3P,ns,nP1 ,wh:t), 
Cn1P,n2P,n3P,ns, nPl t t-1h:t), 

<removed) 

[modal, nes, v1 s, v3s, v .. ;~.s ,,v:1.:~s, vpl._2s, vsPl J). 
f tnsless, Past, Pres, f1.1t1.1r<~, modal, nes, 
v:i.s,v3s,v_3s,v13s,vpl_2s,vsP]J). 

% inf,Pros,Pref ,coPu).a ( remnv<~d) 



% COERCE 
:r. 

Node t-YPP. 

coerce(verr.i, 

coerce(noun, 
coerce ( ad .. i, 
coerce(mod~l, 
coerce(comP, 
coerce(det, 

Features to hP. ~ddP.d 

[verb,en,ins,tnsleRstPreR,PBst, 
v3s,v_3s,vsPl,v1s,v13s,vpl_2s,Passive, 
inf _comp, that_comP, t.o __ less_ inf _comp, t,o_ .. be __ l <~s~:;._. j nf __ comP, 
no_subJ,two_obJJ). 

,:: imJ_obJ, comr:,_obJ, r.omP __ ;!. __ ob.J, 
% two_obJ_ inf _ob.J, ob.i .. t,;_nds_del ta 

Cnoun,ns,nPl,n1P,n2P,n3P]). 
Cad.J,ins,ns,n3Pl). 
Cverb, aw<verb, mod a). t t·,.1t.1.1re, Pres, Past, vsP 1 J) • 
CcomP,thatJ). 
Cdet,def,indef,ns,nPl,nlP,n2P,n3P,whJ). 



SUBFILE: NJHCl. @:13t42 10-APR·-1981 <(>(>~;> (8b5) 
I* NDICT: Dictionary foor Rob's Parser 

Noun and Adjective defini tiom; 

ZZ Should be loaded usins: load_dict(ndict) %~ 

Rob 
UPdated: 13 NovRmher RO 

I* adJectives, all have very simPle Properties *I 
feature(adJf,[adJ,nsstartJ>. 

def(red,adJf). 
~~f(yellow,adJf). 

f(bj.s,adJt') < 

r.tef <fat, ad.ff) • 
def(heavw,adJf). 
def (tal 1, ad • .if >. 
def(stuPid,adjf). 
def (cute, ctd ... if > • 
def(round,adJf>+ 
def(brisht,adJf>. 
def(thick,adJf). 
def(smooth,adJf>. 
def(stationarY,adJf). 

def ( bl•.te, ad,jf >, 
def< white, ad.;t·), 
def< smal 1, ar.ut· >, 
def<thin,adJ·n, 
def ( 1 iSht, ar.f,j·f"), 
def(short,adJt'), 
def< smart, adJt·), 
def ( 1Jsl Y, ad ... if > , 
def (wood, ar.Uf ) , 
def< wide, ad.Jt·). 
def (fine, ad,;·n, 
def< Ions, adJ·f" > , 

def (Sood, ad,jf) + def (bad, adJt· > , 

def< sreen, adjf), 
def (little, ad.ff), 
def(wee,adJf), 
def(old,adJf), 
def< wo•.ms, ad .. it•) , 
def ( tir,w, ad .. it• > , 
def ( rd ce, adJf > , 
def ( tar,ned, ad.if> , 

def<roush,adJt'), 
def< f bted, ar.ut· > , 

def ( haPPY, ad .. if > • def (sad, adJt') , def (common, ar.1.n· > , 
def(uPward,adJf,CadverbJ), def(downward,adJf,CadverbJ). 
def(here,adJf). 
def(weishtless,adJf>. def(frictionless,adJf). 
def(initial,adJf,CordJ). def(final,adJf). 
def(hish,ad,jf). def(straisht,adJf). 

NOUNS 

feature(nounf,Cnoun,nsstart,ns,n3P,verh,v3s,tnsless,PresJ>. 
feature(no1.1nl,rnoun,nsstart,nPl,n3P]), 
feature(nouns,Cnoun,nsstart,ns,n3PJ), 
feat•Jre ( nounname, [name, nsstart, ns, n:3P, Pr0Pno1Jr,J). 
feature ( not.tnPlace, [noun, n!fstart, ns, n:~P ,PrnPnour,J >. 

def(bow,noun~), 
def (man, ncu.mf' > • 
def(men,nounl). 
def ( a1Jr1t, no•.ms > , 
def(elePhant,nounf). 
def(deer,nounf,CnPlJ). 
def·( cube, r,01.1nf > • 
def(Particle,nounf). 
def(table,not.tnf). 
def(lolliPoP,nounf). 
def(JeeP,nounf). 
def(hat,nounf). 
def(robot,no1.1nf). 
def(boat,no1.1nf). 

def (student, no1.ms) , 
def (sir l , no1.1r,s) , 
def ( wal 1, no1.1ri-t· >. 
def ( •Jnc 1 e, r,01.11-,<:=-) , 
def (cat, no•Jnt·) , 
def(foH,nounf), 
def ( P rwam id, no1.111f) , 
def ( strir,s, no1.1nt·). 
def ( rock, nount' > , 
def (Parser, nount· > , 
def (car, no1Jnt') , 
def (shoe, no1.1rd') < 

def(point,nount'), 
def(Plane,no•.mt' > < 

def ( eHam, nour.-t·) , 
def(woman,nouns), 

def (brother, no•.m!;), 
def< dos, r,o•Jni~) , 
def(worm,no1.1nt'), 

def< PI..I 11 eY, rtCH.IIYt' > , 
def (floor, noi.,r.-r·), 
def ( Penci 1, r,c11.m-f") , 
def ( lorr!:I, noi.mt·), 
def ( les, nour.-f• > , 
def< arm, nount' > , 
def< book, r,ount·) , 



def ( rod, no•.mt·) • 
def(rope,nounf>. 

def< PO le, no1.1r.-t· > • 
def< b r i dse, r,cH.mf > • 

def( lever,no•.mf). def(p1Jl.leY,no•.mt), 
def(station,nounf>+ def(track,nount), 
def ( weel-t., nounf, CtimeJ >. def ( Pi Pe, r,ount· >, 
def (map, nount·) , def ( b 1 ock, nc11.mt·) , 
def ( er,d, nount' > • def (Park, no•.mt·) , 
def (cord, no1_1n-f). def< door, no1.1nt· > , 
def(Pier,no1.mf). def(system,nounf), 
def ( latter, ncu.mf > • def ( UP Per, no•.mt·) , 
def(cl.iff,nounf). def(sea,nounf), 
def ( st round, nounf) • def (hook, no1.1ri-t·) , 
def(stand,nounf). def(Pin,nour.-t·>, 
def ( 1 oad, no•.mf > + def ( mot i or,, no,.mt· > , 

def(scaffolct,m)1.mt·), 
def(trair,,nounf), 
def(head,nounf), 
def<statue,no1.1nf), 
def(Peir,nounf), 
def(ball.,nounf), 
def ( hinse ,no•.mf >, 
def (former, no1.1r.-t· >, 
def (lower, nount· >, 
def (earth, no,.11-.-t' > , 
def(JumP,nounf), 

def (tea, nounf) , def< s•Jn, no•Jnf) , def (trash, no1.11-i-t' > , 
def ( mother, r,<nmf > • def (street, nount > , def (hi 11 , no•Jn-f) , 
def ( meet i r,~, no•Jnf, Ci ns, Pa rt J) • def (paper, r,ounf > • def< t· .~et., n<,,.,n-f > • 
def< mondaY, r,01.1nf, CtimeJ >. def ( t.1.1ei;d,'3Y ,nounf, CtimeJ >. 
r{ef < wedr,esdaY, nounf, Ct i me J > • def ( t.hursdl:lY, no,_mf, Ct i me J > • 

f(fridaY,nounf, CtimeJ >. def (sat.1.1rdaH,nounf, CtimeJ). 
oef (top, nount·), def< level, m,unt·,, t:adj]). 
def< tower, nn•.mf) • def ( 1 ine, nour.-t'), 
def (toy, nounf) ,. def (journey, nounf > • d<~t· ( 01.1s, nounf) • 
def (stop, ncu.,rd') • def (start, n<J•.m·f) , def (catch, no1.1nf ) , 
def(horse,nounf). 
def(vertical,nounf). 

def (barn, nounf >, def (end, nount·) , 
def ( horizont.a)., no•.tnf, f:ctdJJ). def ( uni ·form, nounf >. 

def(buildinM,[noun,ns,n3P,verb,Pres,in~,adJ,v_3sJ). 

r. 1Jr,s1_1re 
def< rest, no•.mf >. 
def(direction,nounf). 
def< ase, r,ount· > • 

def(rob,nounname). 
def (sue, ncu.mname) • 
def(al,nounname). 
def ( seo rse, ncwnname > • 
...{ef (pat,, no•.mnctme > • 

f (val ,noi.mname). 
aef (jack, noi.mname > • 

def (force, r,n,.mt·), 
def(masnitude,nounf). 
def(hei~1ht,noi.mf), 

def(tom,nounname>, 
def ( mary, no•.mname > , 
def< ch r is, no•.tnnBme > ¼ 

def< al f red, no•.mname > • 
def< l es lie, no1.1nnBITIE:" > , 
def(John,nounnBme). 

def (value, noi.mt· >, 
def(distance,r,ounf), 

ctef ( s teve, no1.1nn 1.~mf.') , 
def(Pam,nounname), 
def(judy,nounnBme), 
def(karen,nounnamP.), 
def(jill,nounnam•>• 
def ( mi l.ne, no1.1nnam<"'), 

def(edinbur~h,nounPlace>. 
def(denver,nounPlace). 
def(london,nounPlace). 

def(seotlBnd,nounPlace>. 
def(ooston,nounPlace). 
def(~las~ow,nounPlace>. 

def(there,no1.1nPlace). 

\\\\\ 



SUBFILE: MBICl + @1 :53 20-JUN-1981 <<>(>~•> (~;$'()) 

I* MDICT : Dictionar~ for Rob's Parser 

%% Should be loaded usins: load_dict(mdict> %% 

I* DETERMINERS *I 

feature(detdef,[det,nsstart,def,n3P:t). 
feature(detindef,Cdet,nsstart,indef,n~tn3P]). 

~ 0 f(the,detdef,[ns,nPll). 

Rob 
UPdated: 6 r•r~c-emhP. r 80 

f(a,detindef,[variableJ). def(an,detindef). 
oef (ever~, clet.indef, Cns, auanti f ier, adverb:!>. 
def(this,detdef,Cns,n1P,PronounJ>. 
def(these,detdef,CnPlJ). def(those,detdef,CnPlJ). 

I* CONJUNCTIONS, NOT, PUNCUATION 

def< and, Ccord:t >. def(or, Ccon,.i:I). 

def(not,Cne~,en,ins,tnslessJ). 
def(no,Cnes,en,inR,tnslessJ). 

I* POSSESIVE *I 
def( 1111 ,CPossesive,PossJ). 

I* QUANT onlw sort-of correct now *' 
feature(auantifierf,Cauantifier,nsstBrt,adverbJ). 

~ef(all,auantifierf,Call,indef,nplJ), 
f <some, m1ant.i fj erf, CnPl J >. 

def(both,auantifierf,CnPlJ). 

def< • , CfP•.mc :J). 
def< 1 , 1 ,C~ommaJ). 

I* PREPOSITIONS *I 

def<!, [fpunc:t >, 

def< each, G•Janti f ierf, l:r,s:t), 
det· (none, a•Jar,t, if i e rf, I: ns, nP l :1 > , 
def (.;mother, a•Jant, i fj <~rf, t:ns:-t). 

def(1,CfPunc::i>, 

def (in, [prep ,,.mi tJ). def ( b\~, f.Pr£?PJ). def (on, t:Prep] >, 
def ( abo•Jt, t:PrP.P J) • def ( bef<:>re, I'. P reP :t >, def (behind, Cr:-r<.;-P :I> , 
def (of, CPreP ,of]>. def ( t·rom, t:PrepJ >. def ( •.mt.:i. ). , l:Pr·epJ). 
def< ahead, [prep]>. def< with, [PN"P :t). def (for, CPreP, t·or:t >. 
def(to,CPreP,verb,Pres,toJ). 
def< above, f.PrepJ >. def (below, [r .. reP:t >, 
def ( iest.CH t:PreP :t >. def <fet'l 0,i.'f!!eP J > , def< 01Jt, [Prep J > , 
def(down,CPrePJ). 
def(throush,CPrepJ). 
def(past,CPreP,adJJ). 

def (•JP, [PreP:I), 
def (between, t: Prep :l ) • 

feature(ordf,Cord,nsstartJ). 



def ( ne}•tt, o rdf > • 
def(other,ordf). 

def <last, ordf' >. 
def(same,ordf'), 

def(first,ordf'), 

I* SO and SUCH, not sure what to do *' 
def(so,CcomPadvJ). def(such,CcomPAdv]). 

I* a couple auantifiers.... *I 
feat•.J re< GURnt i tw, C a•.Jant, nss ta rt, nP l :1 > • 

def (one, C m1Ant, n:Ss tart, ns J ) + def< tt,.m, Au ant, i t!:I) + 

def (twice, a•.Janti t1:1). def (zero, 01.1Rnt.i t.w >. 
% inte:Sers :Set Picked UP further down 
feature(v~rj,[auant,nsstart,ns,nPl,vAriableJ). 
def(x1,varj). def(x2,vari). 
def(x3,vari). 
def(b,var:i), def<c,vari>+ 
def(m,Cvari,unitJ). def<v,vari), 

UNITS f'or t,he mechanics •••• all ~:;.em:i.M•def'jned *' 
,eature(unitf,Cns,unitJ>. 

def <lb, •.Jni t.f' > + def(ft,unitf'), def(wd,unitf). 
def(pound,unitf,Cnoun,verb,tnslessl), 
def(mile,unitf). def(:Sm,unitf'>, 
def('ft/sec',unitf). def(ton,unitf'), 

def(stone,unitf,Cverb,,tnsless,v_3s,nounJ: 
def(metre,unitf). 

def (inch, uni tf >. def (de:Sree, •.in:t t.f' >, def< meter, •.Jnj. t.·f' >, 
def ( 1:1ear, uni tf, [noun, n3PJ > + def'< t.:i.me, uni tf, Cr,o•.Jn, ns, verb,, v .. ;~~;.:I>, 
def(sec,unitf). def(second,unitf,Ctime,noun,ordJ). 
def( 'ms-1' ,unitf). def( 'ms-2' ,1.m:i.t.f'). 

I* DIMENSIONS measurable auantities, ,, *I 
feature(dimf,Cnoun,nsstart,ns,dimJ), 

def(weisht,dimf). def(mass,dimf), 
def(len~th,dimf). def(tension,dimf>+ 

def(acceler~tion,dimf). 
~ef(masses,d:imf,CnPlJ). def(sPeed,dimf'), 

\\\\\ 

def(veloritw,dimf). 



SUBFILE: PDJCT. @21:46 29-MAR-1981 <005) <281> 

I* PDICT: Dictionary for Rob's Parser 

Pronouns and WH s t1.1t·t· 

%% Should be loaded usins: load_di~t(Pdi~t> %% 

I* PRONOUNS all kinds o 'em *I 

feature(Prdnounf,CPronoun,nsstart,nJp]), 
feature(Pronoun1,CPronoun,nsstart,nPl,n1Pl). 
t'eat•Jre ( Prono•Jn2, (pronoun, nsstart, ns t n~>i-:.:i >, 

at1.1re ( Pronoun I, CProno•Jn, nsstart, ns ,riiP'.'l), 
,eature(PossPn,CPronoun,nsstart,Posstns,nPlJ). 

def(thew,Pronounf,CnPll>. 

Rob 
0Pdated: 13 November BO 

def(it,Pronounf,CnsJ). 
def(she,Pronounf,CnsJ). 
def(wou,Pronoun2,CnPlJ>. 

def(its,POSSPn,[n3P]). 
def(he,Pronounf,[nsJ). 

def(we,Pronounl). 
def(them,Pronounf,CnPlJ). 
def(i,PronounI>. 
def(our,PossPn,CnlPJ). 
def(his,PossPn,Cn3pJ). 
def(mY,POSSPn,CnlpJ). 

def(me,Pronounl). 

def(him,Pronounf,CnsJ>. def(her,PossPn,Cn3PJ). 
def(their,POSSPn,Cn3PJ). 
def(himself,Pronounf,CnsJ>. def(herself,Pronounf,CnsJ). 
def(theirselves,Pronounf,CnPlJ). 
def(mine,PossPn,CnlpJ). 

sture < wh ... , [ rel Pron, wh, n3P, ns, nPl J), 
,~ature<whPronn,CrelPron,n3P,whJ). 

def ( wh._, wh._ > • 
def(when,whPronn,CnsJ>. 
def(where,whPronn,CnsJ>. 
def(who,whPronn,CnPl,nsJ>. 
def(whom,whPronn,CnPl,nsJ>. 
def(while,whPronn,Cns,nPl,binderJ), 

def(what,[det,n~start,ns,nPl,n3P,indef,wh,relPronJ). 
def(which,whPronn,Cdet,ns,nPl,indef,nMstartl). 
def(how,whPronn,Chow,nsstartJ). 
def (that, C det, nss ta rt, def, comp, P ronour,, ns, that J > • 
def(than,CthanJ). 

\\\\\ 



SUBFILE: vn:i.:cr. @2:17 20-JUN-1981 <O<>~,> (9::S7) 

I* VDICT: n~itionarY for Rob's Parser 

Verb Definitions 

*I 

%% Should be loaded usins: load_dict(vdi~t> %% 

I* ADVERBS these a re added for f1.m 
and not checked *I 

% this is odd, thew should be adJ's 

~Qature(adverbf,Cverb,tnsless,adJJ), 
f(Guick,adverbf). def(slow,adverbf), 

def(soft,adverbf). def(loud,adverbf), 
def(Guiet,adverbf). def(harsh,adverbf). 

Rob 
Updated: 13 November 80 

def(YesterdaY,adverbf,CadverbJ>. def(hard,adverbf>. 
def(Just,adverbf). 
def(aPart,adverbf). def(tommorrnw,~dverbf,CadverbJ). 

def(B~&in,adverbf>. 

I* AUXVERBS and modals *I 
feature ( bef, rverb, a•Jxverb, tnsless, b<.;i II be ... ]), 
feature ( amaux, [verb, aw<verb, Pres, vj !'> i, b<.;i:I >. 
feature ( a• .. 1>,2, [verb, be, au>:verb, VP 1_:,~~;:I > , 
feature(aux3,Cverb,auxverb,Pres,v3s:J), 
feature(auxP,Cverb,auxverb,PastJ). 
feat•Jre(modal f, Cverb, modal, au>,verb, v~.r .. :l :I>, 
feature<modal2,Cverb,modal,auxverbJ), 
feature ( auxhave, [verb, have, a•J>{Verb, :i.r.-t· .. comi:-, t.o_less_inf .... comP :1 >, 
feature(auxPres,Cverb,auxverb,Pres:J>, 

f < be, bet' > , 
def< am, ama1.rn > • 
def(was,auxP,Cv13s,beJ). 
def(could,modalf,CfutureJ). 
def(misht,modal,CfutureJ). 
def(would,modalf,CPastJ>. 
def(will,modalf,Cfuture,noun,nsJ). 
def(were,aux2,CPastJ). 
def(does,aux3,CdoJ). 
def(done,auxP,Cen,doJ). 
def(have,auxhave,Ctnsless,Pres,v_3s:I>, 
def(had,auxhave,CPast,vspl,nsJ). 
def(been,auxp,[en,be,be_J). 
def(havin~,auxhave,CPres,inSJ). 

I* finally the VERBS •••• ta da+••• 

def( is,aw-:3, Cbe,sent ... ~rnb..iJ), 
def(are,aux2,CPresJ), 

def' (can, mod a 1 f, r Pre$., nc,,.m, ns, ve r·M :.1 > • 

def(sho•Jld,modal.f, [past.]), 
def(must,modal.f). 

def (did, a•J>:P, CvsP 1, dn:I), 
det'(do,aw<Pres, [tr,sle!=.H.,v ... 3~,dcd). 
def ( has, auxhave, [pres t v:'.!=.:1 >, 

feature ( verbf, [verb, tnsless, Pres, V-~~s, rn:u.m, ns, n3P J > • 
feature(verbP,Cverb,Past,en,vsPll), 
feature(verbl,Cverb,en,tnsless,Pres,vsPlJ). 



feat•Jre ( verb2, Cverb, inf _comp, to .. less .. :i.nf._comP J >. 
feat•Jre ( verb3, Cverb, tr,sless, Pres, v_~-:s,- :i.nt· .. comP, that_comP, r,o_ s1.1b,i]). 
feat•Jre ( verb4, Cverb, en, past ,vsP 1, inf .. eomP, that_comP, no_s1Jbj:I) < 

feat1Jre ( verborilw, Cverb, tnsless, Pres ,v ... :-SsJ). 

def(walk,verbf). def(r1Jn,verbf)c 
def (sit, verbf >. def (so, vert.,t·, I: :i.nf _compJ). def ( br<"'i~~., wnbf). 
def(raPe,verbf). def(kiss,verbt). def(shoot,verbt), 
def(leave,verbf,Ctwo_objJ). 
def(attach,verbf). def(connecttverbf). 
def(reach,verbf). def(show,verbt). def(determine,verbt), 
def(locate,verbf). def(SIJPPort,verbf). def(s1JsPend,verbf). 
def(move,verbf). def(Place,verbt). def(pass,verbt), 
def(hans,verbf). def(droP,verbt,[two_obJJ>. 
def(ProJect,verbf). 
def(throw,verbf>. 
def(lift,verbf). 

def(thrown,verbP,[enJ>. def(weish,verbt>. 
def(fall,verbt), def(meet,verbt), 

def(remain,verbonlw). def(P1Jll,verbt), def(carrw,verbt). 
def(taPPer,verbf). def(extend,verbt), def(add,verbt), 
~ef(aPPlication,verbf). def(travel,verbt). def(b1Jild,verbt>. 

f(bore,verbf). def(flw,verbt), def(destrow,verbf), 
'-'ef (find, verbf, C inf _comp, that_comP, ·t.t.m_.obJJ). def ( sair,, verbt >, 
def (take, verbonlw, Cthat_comP, inf _comP, no .. subJ, t,wo_obJJ >. def< eat," 
def (taken, verbP, Cthat_comP, inf _comP, no ... sub,.i, t.wo_obJJ >. 
def(fish,verbonlw,Cno1Jn,ns,nPl,nsstRrt:1>, def(milk,verbonlY,fnoun,ns,nPlJ). 
def(elaPse,verbf). def(release,verbf). def(sleeP,verbt), 
def(accelerate,verbf). def(maintajn,verbf). def(decelerRte,verhf). 
def(manase,verbf). def(race,verbt), def(cover,verbt). 
def(surPrise,verbf). def(stir,verbt), 

def(went,verbp). 
def(met,verbP). 
def(shown,verb4). 

def(came,verbp). 
def(h1Jns,verbP), 
def(found,verb4), 

def< left,, verb?, 1: RdJ] > < 

def(arrive,verbonlw,CenJ). 
def(sive,verbonlw). 

def(eome,verbonlw,CenJ>. 
def(Rttend,verbonlw). 

def(analwze,verbonlw>. def(deliver,verbonlw). 
def ( chanse, verbor,1 w, C ir,f _comPJ >. def (schedule, verbf, I:. :i.r..t· .• comF-J), 

f(save,verbP,Ctwo_obJJ). det(shot,verb,-:,,CenJ). 
y~f(took,verbP,Cinf_comP,two_obJJ), def(look,verbf). 
def(went,verbp). def(tell,[verb,Past,vsPlJ). 
def(sone,verbonlw,CenJ). def(rRn,verbP), 
def(known,verbonlw,Cinf_comP,that_comP:I). 
def (wonder, ve rbon 1 w, Ci nf _comp, that .. eomF- :1 > , 
def(likelw,verbonlw,Cinf_compJ). 

def< bel ieve,verbonlw, Cthat_comP, irit·._eomP:l >. 
def(know,verbonlw,Cthat_comP,inf_cnmP]), 
def(knew,verbP,Cinf_comP,that_comP:I>, 
def(want,verbonlw,Cinf_comP,no_subJ:I>, 

def(hit,verb1,Ctwo_obJJ). 
def(see,verb2,Ctnsless,v_3sJ). 
def(tell,verb3,Ctwo_obJJ). 
def(persuade,verb3). 
def(invite,verb3,CnounJ). 

def(seen,verb4). 
de~(told,verb4,Ctwo_obJJ). 

def(born,verbp). 
det(sRw,verb2,CPast,vsPlJ). 
def(sa~,verb3). 
def (~~:;.I'-., ve rb3 > • 
def(promise,verb3). 



X to_be_less-inf_comP,no_subJ = seem only 
X no_subJ = take,taken before renamin~ 
X to_less_inf_comP = saw,see,have 

\\\\\ 



SUBFILE: SEMCHK. @1:58 20-JUN-1981 <005) (781) 
I* Rob Milne SEMCHK 

UPdated: 6 ,.h.me 8l 

Semantic Checks and PP attachment 

I* SEMANTIC ... CHt-:CK a1Jestior,s *I 

I* PP_ATTACH see if head nouns are cnmPBtB~le 
The NP .. PP <:-heel<. is called in cpool \,1h<-·m a l:r,p]fppJ is fo1.md, :i.t. dClest 
1. finds the number of the PP 
2. Finds the number of the last NP of the 1st Buffer 
3. sets the NP number for the PP 
4. calls PP .. CHECk with the two nP numb<~rs, it then decides 

can set CnpJ(ppJ, (ppJ(ppJ, C:nP-GF1 :Jf:pp] ah~aYs attaches thj s lB!;t case 

semantic_check(PP,PP,_,_,_,DB> :- X of PP always attach 
set ... I abe 1 <PP, N•Jm > , 
find< is-PreP<Num,of,NP>, ne>, 

semantic_check(PP,PP,_,_,_,DB> :- X if the PP has a GP, then sttach 
set ... 1 abe 1 <PP, PF·num > , 
find( AP_modify(PPnum,QP), DB), 

semantic_check(PP,PP,B2,_,NP,DB) :­
S<~t- .. :i. nbe l. (NP, NPr11Jm) , 
set ... :u~st .... nP(NPnum,LNP,DB>, X ret,1.1rns the n•Jmber nt· t-h<:"' nP 
set .... label (PP, PP1 >, 
find( is_preP < PP1, Prep, PPNP > t ne >, ! , 
wr:l t.e ( .,t.rYins to attach ., > n,1r:i.t.e ( PPNP >,write (., to ">, t1r:i. t.P. ( l.Nf-•), nl, 
PP .. check (Prep, LNP, PPNP, DB> • 

semantic_check(PP,_,_,_,_,DB) :- !, fnil, % default to not att.sch 

set_last_np(f'P,LNP,DB> :-
find( pp_linked(PP,NP)& 
i s ... Prep (NP, Prep, NP2), DB), 
set ... l BS t .. _np ( NF'2, LNF·, DB) , ! + 

I* PP-CHECK 
this sets the NP number for the tar~et of the attach, 
and the NP number of the NP that does the PP *I 

% All the pp_check stuff was written bY Keith MacKaY for 
¾ an AI2 ProJect. 

defnult is false 

pp_check(PreP,NP,PP,DB) :-
find( headnoun(NP,NPword) & 

headnoun(PP,PPword), DB), 
PP ... check (Prep, NPword, PPword), 

pp_check(ontNP,f'P,DB> :-
find< headnoun<NP,NPword>, DB)t 
NPword = tension. 



pp_check(PreP,NPword,PPword) :-
has .. P roPertY ( NPwo rd, PPwo rd> , 
! • 

pp_check(PreP,NPword,PPword) :­
has_proPertY(PPword,NPword), 
! C 

pp_check(PreP,NPword,PPword) :­
Person(Personlist), 
person._Part ( Partl i st>, 
member<NPword,Personlist>, 
member(PPword,Partlist>, 
! , fa:i 1. 

pp_check(of,NPword,PPword) :­
person(Personlist>, 
Person ... Part(Partlist>, 
member(NPword,Partlist>, 
member(PPword,Personlist), 
! • 

pp_check(at,NPword,PPword) :-
has .. ProPertY ( NPword, PhYs_ob,j), 
has .. ProPert,Y ( PPword, Position>, 
! C 

PP-check(on,Nrword,PPword> :-
has .. Property ( NPword, PhYs_obJ >" 
has ... P roPe rtY ( PPwo rd, Position) t 
! + 

pp_check(on,NPword,PPword) :-
has .. ProPertY ( NPword, action>, 
has .. ProPertY ( PPword, PhYs .. _ob,j), 
! C 

% a hack sort of for is 100 m above the sea. 

pp_check(PreP,NP,PP,DB> :-
find( ~P-det(NP,QP), DB>, 
not( find( headnounCNP,Noun)t DB) >, 
! C 

pp_check(PreP,NP,PP,DB> :- !, fail+ 

has_ProPertY(Word,ProPerty) :­
semantic _def (Word~, Semdef > , 
member(ProPertY,Semdef>, 
! C 

I* NOUNS semantic check *I 
semantic _check (nouns, Nouns, Ne~-:t, -·, C, m:< > t ·­

( Next has auxverb t verb>, ! • 

semantic_check(nouns,_,_,_,NP,DB> :- % needs a headnoun 
set .... :tabel (NP, NPnum >, 
not(find{ headnounCNPnum,Heed>,DB> >, !. 



semantic_check(nouns,_,_,_,NP,DB> :­
set_label(NP,NPnum>, 
f :i.. r,d < num < NPn•Jm, N•Jmbe r, Def> , nr.c > , 
r,ot. ( N1.1mber = 1), ! • 

semantic_check(nouns,_,Next,_,_,DB> i­
set .... label(Next,of), ! • 

semantic _checlc. (nouns,_, Next, __ ,_, DB> ! ·-
Ne~-:t. has nsstarttr:-rePtadverb*Prnno,.m, ! , fai 1. 

I* insert Jeep rocks semantic check here *I 
I* statisti~al results for nouns: 

% stAtist.icB] hueristic 
'.4 don't. Btt,ach 

attach if next is auxverb or definite verb (noun use) 
don't. attach(verb) is next is nMstart,adverb,Prep,verb,PAst,r:-ronoun. 
*I 

_emantic-~heck(red_rel,_,_,_,_,DB> :­
find(curr_sent<S> & 
ma:i.n ... verb<S,_),DB>, ! • 

% b~ exPlict list.in~ 
semantic_check ( Particle, B1, _,_,_,DB) ~ ·­

set. .. label< B1, Prep), 
find(main_verb(S,Verb>,DB), 
verb .. ?art.icle(Verb,PreP), ! , 



SUBFILE! AGREE. @21:47 14-NOV-198O <005> (279) 

I* ARGEE: ~rammar asreement routines 
cher.-v,._asree, etc 

l~nb 
14 Nnv 8() 

I* Number a~reement checkins routines *I 

as ree_a 11 ( num .. t.~PP., B 1 , B2, B3 > : -
at··t-:i.K. aaree (Bl, B3), 
verb .. no,.m._as ree < B 1 , B2) , ! • 

~ree(det,Det,Noun) :-
( Noun has adJ t a•Jant t o rd> ; 
( Nn,.m has no•Jn, det_no•Jn_as ree ( Det., Noun> > , ! • 

asree(verb ... noun,B1,B2) :- verb_no1Jn .. R#.rf;le(J:<:f ,R2), ! • 

asree ( det_ nmm, R1, B2) :- det_no1Jn_astre0 ( B:l,, B2 >, ! • 

as ree.-23 ( cnmP l PK.noun, B2, B3) : -
not((( B2 has Pronoun t name); 
(B2 has modal, B3 has tnsless>>>, !, 

as ree ( sub ... L. verb, B 1 , B2) : - ve rb ... no•Jn_. a#. re0 ( B;!, f.C 1 > , ! • 

asree<A,_, ___ ) :- r,1, write<'** asree t•ailed -'), 
wr:i.te(Ahnl, ! , fail+ 

asree_all(A,_,_,_) :- nl, write(-' heve a~ree reJected '>, 
nl, ! , fail. 

I* part 2 

affiH_asree( Aw-:, Verb> :-
( Aux has have, Verb has en); 
( A•.1>f has be, Verb has ent i nffi) ;, 
( Arn-: has modal, Verb has tn!:-:l<°"ss); 
< At.1>{ has do>, ! • 

verb_noun_aMree(Verb,Noun) :-
(Verb has v3s, Noun has ns I n3p)J 
<Verb has v_3s, Noun has not(ns I n3P) ); 
(Verb has v13s, <Noun has ns 3 nnt(n2P) )); 
(Verb has vsPl); 
(Verb has vls, Noun has nlP I ns)J 
(Verb has vPl-2s, (Noun has nPl * (nlP & ns>>>, !. 

det_noun_asree(Det,Noun) :-
( Noun has ns, [let has ns > ; 
( Noun has nP 1, [1et has nP 1 > , ! , 



\\\\\ 



SUBFILE: SEMRUL. @13158 3-JUN-1981 <OO~> .(1545) 
/* SEMRUL : Semantic rules 

load usin~I load_sem(semrul>. 

semantics(start, (C Sentence J, 

Rob 
UPdatedl 16 December 80 <R> 

add( sentence(Sentence> > >>. 

semantics ( wh._oues t, ( C Word J , 
find( c•Jrr._sent. ( S > >, 
add( wh_ou~st(S,Word) & 
stYPe(S,wh.-~1.1(:'~;t.) ) ) ) • 

semantics(wh_np, (CNP, WHword J, 
find( num(NP,1,WHword) >, 
add( headno1.1n<NP,WHword) > >>. 

semantics<maJor_decl_s, ( CJ, 
find( c•Jrr_.sent<S> >, 
add( stype(8tststement> ) )). 

semantics(a1Jx_.invert, ( CJ, 
find( curr._sent.(S) >, 
add( stYPe(S,yes_no_ouestion> > >>. 

s~mantics(imPerative, '( CJ, 
find( c•Jrr_.s(•mt.(S) >, 
add ( stype ( B t P.OIH1and) ) ) ) • 

•emantics(utterance, (CNP J, 
find( curr ... sent.(S) >, 
add( utterance(S,NP> > >>. 

semantics(if_what, <CS J, 
add( sentence(S) ) )). 

semantics(that_s_start, <CS J, 
add ( embedd<,-.,;Lser,t < S > ) ) ) • 

semantics(inf_s_start, (CS, NP J, 

semantics(ProPname). 

add< embedded._sent ( S > & 
syn_ s1.1b,j ( S, NP) ) ) ) • 

semantics(name, (C Word, NP J, 
find( num<NP,1,def> >, 
add( name(NP,Wnrd) > >>. 

semantics(ProPnoun, (CNP J, 
find( num(NP,1,def) > >>. 



semantics(Poss_det, ([ DET, NP l, 
add ( Poss_dP.t. L , NP) ) ) ) • 

semantics(comP_to_np, ([ NP, S l, 

semantics(vp_attach). 

find( num<NP,1,comP) >, 
add< nP _comp .. s (NP, S) ) > > • 

semantics(conJ, ([ Num, NP1, NP2 J, 
add( conJ(N1.1m,NP1,NP2) ) )). 

semantics(np_comPlete). 

semantics(how_manY, ([ AP, Word J, 

mantics(so_that>. 

add ( wh_ t raee (·-,AP) & 
intensifier<AP,how) & 
headadJ(AP,Word) ) >>. 

semantics ( re 1 P ron_r,P, ( [ WHwo rd, NP :I, 
add( headno1.1n(NF',WHword) > >>. 

semantics(start_np, ([ NP J, 
add< n•Jm <NP,·-,-·) ) > > • 

semantics(det, ([ DET, NP J, 
find( Poss_.dP.t.(NP,NPlower> & 

n•Jm (NP,·-, def> > > 

or ([ DET:wh, NPJ, 
find< num(NP,._,l!ET> > > 

or ([ DET:def, NP J, 
find( num(NP, ... ,r.lef) > > 

or ([ DET, NP J, 
find ( num <NP,·-, j ndef > ) > ) • 

semantics(det_ap). 

semantics(auantifier, ([ Q, NP J, 
add( auantifiP.r(NP,Q) > >>. 

semantics(~dJ, ([ Red, NP J, 
find< sens~:m1._ label< aP, AP> ) , 
add( hasfeat(NP,AP> & 

head8d,; (AP, Red) > > ) + 

semantics ( ad,LnP, < [ Word, NP J , 
find< num(NP,1,indef) >, 
add( headadJ(NP,Mord) > )). 

semantics ( P rono•Jr,, ( [ Word: ns, NP :1 ,, 
add( num(NP,l,Pron) & 

headno1.1n(NP,Word) )) 

or ([ Word, NP J, 



add( num(NP,r--lur,r:-ron> & 
headncu.m(NP,Word) ) ) ) • 

semantics(noun, (C Word, NP J, 
find( num(NP,i,_) >, 
add( headnoun(NP,Word> > >>. 

semantics(nouns, (C Word, NP J, 
find( num<NP,r:-lur,_) >, 
add< headr,01.m (NP, Mord> ) ) > • 

semar,t i cs (c-omP 1 e>t_noun, < C Word, NP :I ,. 
find( num(NF',._,_) >, 
add( headr,cu.m(NP,Word) > ) >. 

semantics(train_t, <CNP, Wvar J, 
add( isa(Wnrd,Wvar) > > >. 

semantics(syn_subJ, (CNP J, 
find( c•Jrr ... sent,(S) >, 
add ( S\,m_s1.11:d( S ,NF-') ) ) ) • 

semantics(swn_obJ, (C T:trace J) 

or (C PP:PP J> 

or ( C NP J, 
find( c•Jrr ... sent.(8) i 

S\:ffl_(;-.t).j ( $, _) ) , 
add ( nP _ob,je<-:-t. ( S, NP) ) ) 

or < C NP J, 
find ( curr ... ~-P.nt. ( S) >, 
add ( s\,m_ob,j ( 8, NP) ) ) ) • 

semantics(or:,_attach, (C GP, NP J, 
find< headnoun<NP,_) >, 
add( or:,_modi~~(NF',OP) > > 

or <C GP, NP J, 
add( GP_det.(NP,QP) ) )). 

semant,ics(m,., __ attach1, <C GP J, 
find( measure(UP,X,~rbs> >> 

or (C GP J >>+ 

semant,ics(~P ... units, (C C, Word J, 
find( meas1.1re(C,_,Word) > >). 

semantics(dim, (C Word:det, NP J, 
find( dim_vRr(Word,DV> & 

num (NP, :i., ... > >, 
add( headr,01.m(NP,Word) & 

dim(NP,Wnrd,DV> > ) 

or (C Word, NP J, 
find( dim_vRr(Word,DV) & 

num(NF', __ ,:i.r,def) >, 
add ( headnoi.m (NP, Word> & 



dim(NP,Wnrd,DV> > >>+ 

semantics(GP ... PP, (C GP, PP J, 
8dd( GP_modifw(PP,nP> ) )). 

semantics(ft._lons, (CAP, GP, ADJ :i,, 
add( GP_modifw(AP,GP> & 

headad.J ( ?1P, ADJ) ) ) > • 

semantics(ap_attach, (CNP, AP J, 
add( hasfeRt.(NP,AP) ) )). 

semar,t i cs ( P N?P) • 

semantics(attach_PreP, <C PreP, PP :t, 
add( is_PreP(PP,Prep,_) > >>. 

-emantics(pp_sets_np, <C PP, NP J, 
find( is_PreP(PP,_,NP) ) >>+ 

semant,i.cs(nP_.pp_defa•Jlt, (C NP, PP :i,, 
add( pp_linked(NP,PP) > >>« 

semantics(~onJ_ap_i, <C GP1, QP2 J, 
add< conJ < (W ~ ,. w=·:-.?, _ > > > > • 

semantics(cnnJ_ap_2, <C GP1, QP2 J, 
find( conJ(UP:i. , __ ,(lP2) > >). 

semantics(ouant, (C QP, Word J, 
add( measure<~P,Word,_) > >>. 

semantics(ordinal, (C Word, NP J, 
add( headadJ(NP,Word) > )). 

•emantics(rel_attach, (CS, NP J, 
find( wh_trRee(NP,_) >, 
add ( re 1 c ( NP, B) ) ) ) + 

semantics(wh_relative_cla•Jse, (C S :1,, 
add ( embed1.i<-?d ... ~:=.f?r,t ( S) ) ) ) • 

semantics(np_pp, (CPP, NP J, 
add( pp_linked<NP,PP) ) >>« 

semantics(tom_marw>. 

semantics(Poss_np). 

semantics(comma). 

semantics(np_done, ( CNP J, 
find( num<NP,Num,indef) >> 

or ( C NP J) > « 

'.-' Needs thotJsht 



semantics ( t.han ... comP). 

semantics(to_infinitive). 

semantics(start_aux). 

semantics(aw-:...attach, (C AUX:Pres , C :i,. 
add( B•.JK_verb(C,Pres) ) ) 

or ([ AUX:Past. , CJ, 
add( B•.1>:._verb(C,Past) ) ) 

or ( C AUX:fut1.1r<-? 
add( 

, CJ, 
B1.JK_verb(C,fut1Jre ) ) ) 

or ( C AUX, C :·, p 

add( 

semantics(aux_adverb, (C Word J, 
find( curr ... s<~nt(S) ) , 
add ( adverb ( H,. l.Jo rd) ) ) > • 

-emantics(do_sUPPort). 

~~mantics(simPle_nes, (CJ, 
find( curr._sent.(S) ) , 
add( nesat:i.v~Ls<-?nt(S) > > >. 

semantics(be_pred). 

semantics(Part, CC Part J, 
find( main ... v<~rb(S,Verb) >, 
add( Partiele(Verb,Part> > )). 

semantics(trace, (C Trace:PP J, 
find( is_preP(Trace,_,NP> & 

num(NP,1,t.race> >, 
add( wh_traee<...,NP> > > 

or (C Trace J, 
find( num(TrBce,1,trace) >, 
add ( wh_ t r.~ce (._,Trace) ) ) ) • 

~dmantics(bind_trace, (C BIND J, 
find( wh_trace<BIND,_) ) )). 

semantics(drop_yp_trace, (C TracelPP :i,. 
find(curr_sent(S) >, 
add(pp_linked(S,Trace) ) ) 

or <C Trace J, 
find ( c•J r r ·-~;er,t. ( S) > , 
add( s~m-ob,.i(H,Trace> > >). 

semantics(Passive, (C Trace J, 
find( curr._sfmt. ( S > & 

s1:1n_s1.1bJ(S,Sub.J> >, 
add( Passiv<~ ... sent(S) & 

wh_trBcP.(81.1bJ,Trace) 

semantics(Passive_aux, ( CJ, 
find( c1Jrr ... sf.lnt.(S) >, 
add( Passive ... sent(S> ) > >. 

) )) . 



semantics ( create_del ta_s1JbJ, ( C TrNeP. :I, 
find( c1Jrr ... (?.P.nt. ( S > & 

S\:m_ Sl.lb,.i ( s' SubJ) ) ' 
add( wh_trm-:-e(S1.1b,.i,Trace> ) ) ) • 

semantics(main_verb, ([ VP J, 
find( curr._sent.(S) & 

irres ... verb(VP,Root) >, 
add( main_verb(S,Root) > ) 

or ( C VP J, 
find ( c•Jrr ... ~:-ent. CS) ) , 
add( main_verb<S,VP> ) >>. 

semantics(pp_under_x, ([ PP J, 
find( c1Jrr._s<~nt.(S) ) , 
add( pp_linked(S,f'P) ) )). 

@mantics(adverb, ([ ADV J, 
find( curr ... s<-mt.(S) >, 
add< adverb(S,ADV) ) )). 

semantics(adverb-~rouP, ([ NUM, ADV1, ADV2 J, 
add( hasfeat(NUM,ADV2> & 

hasfeat(NUM,ADV1) ) >>. 

semantics(reduced_rel>. 

semantics(PredP, ([ PP J, 
find( c1Jrr ... sent < S) & 

i s_p r~? (PP,·-, NF'> > , 
add ( syn_ob,j ( S, NP) g 

ma:i.n .. verb ( S, be) ) ) 

or ( [ AP J, 
find( curr ... s<~nt.(8) ) , 
add( syn_obJ(S,AP) & 

m8in ... verb(S,be) ) ) ) • 

semantics(that_s_start_l, ([ NP, S :t, 
add< embedded ... sent< S > & 

s\:m_s1.1b.HS,NP> ) ) ) • 

semantics(inf_s_start_l, ([ NP, SJ, 
add ( embedded ... sent ( S) & 

syn_s1_1b,j(S,NP) ) ) ) • 

semantics(insert_to, <CS, NP J, 
add< embedded ... ~ent < S > & 

S\:m_s1.1b.HS,NP> ) ) ) • 

semantics ( obJ_ i n_embedded_ s, ( C NP :1 ,. 

semantics(vP ... done). 

find( curr._sent.(S) ) , 
add( syn_ob-.i(H,.NP> ) ) ) • 

semantics(embedded_s_done). 



semantics(s_done). 

semantics(init_s_bar>. 

semantics(hYPo_s). 

\\\\\ 



SUBFILE: SEMSUP.SPL @1:53 20-JUN-198l <OOS> (783) 
/* SEHSUP.SPL : Semantics Support routines 

contains word to number, semantic-def, irres_verb and v~rb __ particle 

:- Public word_to_num/2, 
semantic_def/2, 
Persort/1, 
Person_part/1, 
irres_verb/2, 
verb_Particle/2. 

:- mode word_to_num<+,?>, 
semantic-def(+,?>, 
Person(?), 
Person_Part(?), 
irres_verb(+,?>, 
verb-Particle(+,+>. 

word_to_num(one,1) :- !. 
word_to_num<two,2) :- !. 
word_to_num(three,3> :- !. 
word_to-num(four,4) :- !. 
word_to_num(five,5) :- !. 
word_to_num<X,X) :- !. 

Rob 
UPdated: 20 June 81 

I* Table of Properties of words•• Semantic dictionary. *I 
/* Intended for PP attachment *I 

semantic_def(Particle,tmass,velocitY,acceleration,PhYs-objJ). 
semantic_def(block,tmass,lensth,heisht,velocit1:1,acceleration,Ph1:1s_objJ). 

dantic_def(room,tlensth,width,heisht,wall,floor,ceilins,door,PhYs_obJJ). 
·.emantic_def(wall,tmass,lensth,heisht,Point,PhYs-0bJJ). 
semantic_def(ceilins,Cwidth,lensth,heisht,Point,PhYs-obJJ)* 
semantic_def(ball,tmass,lensth,heisht,velocitY,PhYs-objJ). 
semantic_def(station,Clensth,heisht,Ph1:1s_obJJ>. 
semantic_def(train,Cmass,lensth,heisht,velocitY,acceleration,PhYF--ObJJ). 
semantic_def(rod,tmass,lensth,PhYs-objJ). 
semantic_def(cue,Cmass,lensth,velocitY,acceleration,PhYs-objJ). 
semantic_def(jeeP,Cmass,velocity,acceleration,lensth,heisht,Ph1:1s_objJ). 
semantic_def<car,tmass,velocit1:1,acc~leration,lensth,width,heisht,Ph1:1s_obJJ), 
semantic_def(lorrY,tmass,velocitY,acceleration,lensth,heisht,width,PhYs_obJJ>. 
semantic_def(sPrins,tconstant,tension,lensth,mass,elasticitY, 

extension,PhYs_obJJ). 
semantic_def(roPe,ttension,lensth,end,Ph1:1s_objJ). 
semantic_def(strins,Ctension,lensth,end,PhYs_obJJ). 
semantic_def(PulleY,tmass,diameter,Ph1:1s_obJJ). 
semantic _def (man, C mass, he i Sht, PhYs ... ob.j) > • 
semantic_def(boY,Cmass,heisht,PhYs_obJJ>. 
semantic _def< woman, t mass, he i sht, Ph'!:'~L.obJ J > • 
semantic_def(Sirl,tmass,heisht,PhYs_obJJ). 
semantic_def < tom, [mass, heisht, Ph':Js_.ob,;J >. 
semantic_def(mar1:1,tmass,heisht,Ph1:1s_obJJ). 



semantic_def(driver,Cmass,heisht,PhYs_obJJ>. 
semantic_def(Painter,Cmass,heisht,Phws_obJJ). 
semantic_def(Peir,Cmass,lensth,Phws_obJJ). 

semantic_def(edse,CPositionJ>. 
semantic_def(corner,CPositionJ). 
semantic_def(end,CPositionJ>. 
semantic_def(heisht,CPositionJ). 

semantic_def(force,CactionJ>. 
semantic_def(tension,CactionJ>. 

Person(Cbow,sirl,mother,father,men,women,woman,manJ>. 
Person_Part(Carm,les,head,foot,bodw,teeth,hair,handJ). 

I* irresular verb lists, used bw semantics in Main_Verb assertions *I 

irres_verb(is,be). 
irres_verb(was,be). 

es_verb(has,have). 
:i.,res_verb(broke,break>. 
irres_verb(came,come). 
irres_verb(shown,show>. 
irres_verb(fell,fall). 
irres_verb(found,find). 
irres_verb(saw,see). 
irres_verb(did,do). 
irres_verb(does,do). 
irres_verb(taken,take). 

verb_Particle(walk,on>. 
verb_particle(run,awaw). 
verb_particle(so,on>. 
verb_particle(break,in). 
verb_Particle(shoot,out>. 
verb_Particle(leave,out). 
verb_particle(show,up). 
verb_Particle(find,out>. 

rb_Particle(hans,on). 
_rb_Particle(throw,up). 

verb-Particle(meet,up). 
verb_Particle(block,uP). 
verb_Particle(come,in). 
verb_Particle(attend,to). 
verb_particle(take,out). 

\\\\\ 

i rre~Lverb (are, be>. 
irres_verb(were,be). 
irres_verb(had,have>. 
irres_verb(thrown,throw>. 
irres_verb(hun~,hans>. 
irres_verb(shot,shoot). 
irres_verb(told,tell>. 
irres_verb(knew,know). 
irres_verb(seen,saw>. 
irres_verb(done,do). 
irres_verb(born,bear). 

verb_Parti~le(run,down). 
verb_Particle(1ook,uP). 
verb_particle(so,in). 
verb_particle(shoot,up). 

verb_particle(left,behind). 

verb_particle(Pass,out). 
verb_particle(droP,out). 
verb_particle(weish,in). 
verb_particle(Pull,out>. 

verb_particle(sive,up). verb_particle(Sive,out>, 
verb-Particle( shot ,uP). verb ... PNrticle (shot, at>. 
verb_.P~rt,icle(stir,uP). 



SUBFILE: SSTART.PK @15:48 15-SEP-1981 <005) (1022> 
/* SSTART.PK.f Packet SS_START 

assumes C is sentence start 

R9b 
UPdated: 1 June 81 <R> 

:- mode ss_start<+,-,-,-,-,1>. 
:- mode ss_start<+,+,+,+,+,+,+,+,V>, 

/*----------------------------------------------------------------------*I 
/* rule IF_WHAT1f CbinderJ -> then m~ke a hwPothetical sentence *I 

.start(5, (binder), t, t, t, if_what>. · 

ss_start (if _what, Bl, B2, B3, CC: TLJ, AS, l:APacks I Packets], CU! I Unseer,J, JIBold > t­
new_node ( s, CbinderJ, Sl >, 
Push_sent(S1,DBold,DB), 
attach(Bl,S1,binder,S2), 
semantics(if_what,DB,S1), 
!, rulematch(B2,B3,U1,CC,S21TLJ,Rulematch,AS, 

CAPacks,CcPool,ss_startJIPacketsJ,Unsefln,DB). 

/** r•Jle WH_QUEST: CwhJ -> attach 1st as wh._comP, wh_c-tuest */ 

ss_start(10, (wh & (nP t PP tap)), t, t, t, wh_c-tuest). 

ss_start(wh_auest,B1,B2,B3,CCITLJ,AS,CAPackslPacketsJ,CU11UnseenJ,DB)f­
addfeats(C,CmaJor,wh_c-tuestJ,C1), 

• 
deactivate(ss_start,APacks,Pl), 
activate(parse_subJ,P1,P2>, 
attach(Bl,Cl,wh_comP,C2>, 
semantics(wh_auest,DB,Bl>, 
(B2 has verb & not(auxverb>, !, 
(new_node(np,CtraceJ,B11>, 
semantics(start_nP,DB,B11>, 
semantics(trace,DB,B11>, 
semantics(bind_trace,DB,Bl>, 
! , rulematch ( Bl 1, B2, B3, CC2 I TLJ ,R•Jlematch, AS, CP2 I Pacl'-.etsJ, 

CU11UnseenJ,DB>>; 
( ! , 
rulematch(B2,B3,U1,CC21TLJ,Rulematch,CCwh_comP,B1JIASJ,tP21Packetsl,Unse 

/** rule ADVERB: CadverbJCnsstartJ -> ~ttach 1st as adverb. *I 
% added bw Karen Ar~hbold APril 1981 

ss_start(10,(adverb),(adverb t nsst~rt),t,t,adverb). 

ss_start(adverb,B1,B2,B3,CCITLJ,AS,Packets,CU11UnseenJ,DB>:­
semantics(adverb,DB,B1>, 
attach(Bl,C,adverb,Cl>, 
!, rulematch(B2,B3,U1,CC11TL.J,Rulematch,AS,Packets,Unseen,DB>. 

~ 6/** rule MAJOR_DECL_S: [npJCverbJ -> label c decl, maJor, 
chanse Packets */ 



ss_start(10, (np), (verb>, t, t, maJor_decl_s). 

ss-start(maJor_decl_s,B1,B2,B3,CCfTL.J,AS,CAPackslPacketsJ,Unseen,DB> l­
addfeats<C,Cs,decl,maJorJ,C1), 
deactivate(ss_start,APacks,Pl>, 
activate(Parse_subJ,P1,P2), 
semantics(maJor_decl_s,DB>, 
! , rulematch <Bl, B2, B3, CC1 I n.:1 ,Rulematch, AS, CP2 l Packets], Unseen, BB>. 

I* rule AUX-INVERT: CauxverblCnsstartl -> Push aux onto AS *I 
ss_start(10, <auxverb>, <nsstart>, t, t, aux_invert>. 

ss_start(aux_invert,B1,B2,B3,CCITLJ,AS,CAPackslPacketsl,CU11UnseenJ,DB> 1-
addf eats ( C, Cs, '.:ma1Jes t, ma Jo r], C 1 ) , 
deactivate(ss_start,APacks,Pl>, 
activate(Parse_subJ,P1,P2>, 
semantics(aux_invert,DB>, 
!, rulematch(B2,B3,U1,CC11TLJ,Rulematch,CCaux,B1JIASJ, 

[P21PacketsJ,Unseen,DB>. 

I** rule NP-PP-DEFAULT: [npJ[ppJ -> ~ttach to nP as PP *I 
I* onlw when clause initial *I 
ss_start(10, (np), (pp), t, t, np_pp_default). 

ss_start(np_pp_default,B1,B2,B3,(:,As,Packets,CU11Unseenl,DB>:­
attach(B2,B1,PP,B12), 
semantics(np_pp_default,DB,B1,B2>, 
!, rulematch(B12,B3,U1,C,Rulematch,AS,Packets,Unseen,r1B>. 

I** rule NP_UTTERANCE: [npJ[fpuncJ -> done. *I 
ss_start ( 10, ( nP), ( fpunc), t, t, nP ... utterance >. 

ss_start(np_utterance,B1,B2,B3,CCITLJ,AS,Packets,Unseen,DBold):­
addfeats(C,CmaJor,nP_utterancel,C1>, 
semantics(utterance,DBold,B1), 
attach(B1,C1,nP,C2), 
attach(B2,C2,fPunc,C3), 
PoP_sent(DBold,DB>, 
alldone(CC31TLJ,DB>. 

I** rule PP_UTTERANCE: [ppJ[fpuncl -> done *I 
ss_start(10, (pp), (fpunc), t, t, pp_utterRnce). 

ss-start(pp_utterance,B1,B2,B3,CCITl.l,AS,Packets,Unseen,DBold) :-
addfeats(C,CmaJor,np_utteran~eJ,C1), X was pp_utter~nce 
semantics<utterance,DBold,B1>, 
attach(B1,C1,PP,C2), 
attach(B2,C2,fpunc,C3>, 
POP_sent<DBold,DB>, 
alldone(CC31TLJ,DB>. 

I** rule IMPERATIVE: CtnslessJ -> insert wou into the buffer *I 
I* lexical ambisuitw should also make 1st a verb *I 
X doesn't work for have 



ss_start(10, (tnsless>, t, t, t, imPerative>. 

ss_start< imperative, Bl, B2, B3, CC I TL:t ,AS, r Af'acks I Paci:.etsJ, Unsef.'r" llJ:C) t -
coerce(verb,B1,B11>, 
addfeats(C,Cs,imPerative,maJorJ,Cl), 
deactivate(ss_start,APacks,Pl), 
activate(Parse_subJ,P1,P2>, 
look•JP < l:IO•J, U2 >, 
semantics(imPerative,DB>, 
!, rulematch(U2,B11,B2,CC11lf_J,Rulematch,AS,CP21PacketsJ, 

CB3:UnseenJ,DB>. 

/* rule FRONTED_PPt [ppJ -> attach to C */ 
¾ should set AS'd and recovered lRter or trace in 

ss_start( 10, (pp), t, t, t, fronted,_pp). 

ss_start(fronted_pp,B1,B2,B3,CCITLJ,AS,f'ackets,CU11UnseenJ,nB> l­
attach(B1,C,PP,C1>, 
semantics(pp_under_x,DB,Bl>, 
! , r•Jlematch( B2, B3, Ul, CC1 I Tl..], Rulematch, AS, Pacl'-.ets, tfr,seen, n:R). 

I* rule WH_Nf't CwhJ -> attach to c, for wh_auest 

ss_start(15, (wh), t, t, t, wh_np). 

ss_start ( wh_np, Bl, B2, B3, C, AS, Packet.~; ,Unseen, DB) :­
new_node ( nP, Bl 1), 
semantics(start_n,:,,DB,B11), 
attach(B1,B11,wh_comP,B12>, 
semantics(wh_nP,DB,B11,B1>, 
!, rulematch(B12,B2,B3,C,Rulematch,AS,Packets,Unseen,DB>. 

I* rule Kissins_Aunts: Cverb,ins,adJJCnoun,nPlJ -> nP,vP 
¾ This rule is a HACK HACK HACK onll:I 

-•-start(10, (verb & ins & adJ), (noun k nPl), t, t, kissins>. 

ss_start(kissins,B1,B2,B3,C,AS,Packets,CU11Unseenl,DB> :­
new_node(np,[ap,ns,nPlJ,Bli), 
attach(B1,B11,verb,B12>, 
attach(B2,B12,verb,B13), 
!, rulematch(B13,B3,U1,C,Rulematch,AS,Packets,Unseen,DB>. 

\\\\\ 



SUBFILE: CPOOL+PK @15:49 15-SEP-1981 <005) (1047> 
I* CPOOL+PK: Packet CPOOL 

assumes C is an~thin~ 

Rob 
Updated: 24 November 80 <R> 

:- mode CPOOl(+,-,-,-,-,?). 
:- mode CPOOl(+,+,+,+,+,+,+,+,?), 

I* rule X_AND_x: CxJCconJJCxJ ->x ~onJoined */ 

cpool(x_and_x,B1,B2,B3,C,AS,Packets,CU1,U21UnseenJ,DB> :­
same_node_t~Pe(B1,B3,Feat>, 
new_node(Feat,B11>, 
attach(B1,B11,Feat,B12), 
attach(B2,B12,conJ,B13>, 
attach(B3,B13,Feat,B14>, 
semantics(conJ,DB,B11,B1,B3), 
!, rulematch(B14,U1,U2,C,Rulem~t~h,AS,P~ckets,Unseen,DB). 

cPool(5, (poss_np), t, t, a~ree(det>, Poss_det). 

CPOOl(POSS-det,B1,B2,B3,C,AS,Packets,[U11UnseenJ,DB) :-
new_node(det,Cn~start,ns,nPl),~31), % should fix this number stuff 
semantics(poss-det,DB,B31,B1>, 
attach(B1,B31,nP,B32), 
!, rulematch(B32,B2,B3,C,Rulematch,AS,Packets,CU1lUnseenl,D~>. 

* rule so_THAT: Cso,suchJCthatJ -> that-as-a-comP *I 
cPool(lO, (comPadv>, (that>, t, t, so_that). 

cpool(so_that,B1,B2,B3,C,AS,Packets,lJnseen,DB> :­
new_node(comP,Cthat,binderJ,Bll), 
semantics(so_that,DB,B1,B2>, 
attach(B1,B11,comPadv,B12>, 
attach(B2,B12,that,B13>, 
lookuP(',',Ul>, 
!, rulematch(U1,B13,B3,C,Rulematch,AS,Packets,Unseen,DB>, 

I** rule PROPNAME: Cname, not npJ -> new nP node. 

cpool(10, (name & not(np)), t, t, t, ProPname). 

cPool(ProPname,B1,B2,B3,C,AS,Packets,Unseen,DB>:­
new_node(nP,CnameJ,C1), 
semantics(start_nP,DB,Cl>, 
semantics(ProPname,DB,Cl,Bl>, 
!, rulematch(B1,B2,B3,CC1lCJ,Rulematch,AS,CCbuild_nameJI 



/** rule PROPNOUN: CProPnounJ -> nP in 1st buffer 

CPoo1(10, (propnoun >, t, t, t, Propnoun). 

cPool ( Pr0Pno1Jn, Bl, B2, B3, C, AS, Pacl'-.et.s,Unseen, DB) :­
new_node (nP, B11), 
semantics(start_nP,DB,Bll), 
semantics(ProPnoun,DB,B11>, 
attach(B1,B11,noun,B12>, 

P acket.s::,, Un sefm, ltB) • 

!, rulematch(B12,B2,B3,C,Rulematch,AS,Packets,Unseen,DB>. 

/** rule PP: CPrePJCnsstartJ-> Bl<- PP, 
attach 3rd to c as nP 

cPoolClO, (prep), (nsstart>, t, t, PP). 

attach 2nd to c as PrPP 
cf left out */ 

cpool(PP,B1,B2,B3,C,AS,Packets,Unseen,PB) l­
new_node(PP,Bll), 
semantics(PreP,DB,Bll>, 
!, rulematch(B1,B2,B3,CB111Cl,Rulematch,AS, 

C CParse_pp, cPool JI Packets), llnseen, ItB) • 

/* rule MARKED-STARTNP: Cdet, asree_det.J -> ~tart a new nP node*/ 

cpool(lO, (det>, t, t, asree(det>, m~rked_startnP). 

CPool(marked_startnP,B1,B2,B3,C,AS,Packets,Unseen,DB> :­
new_node(nP,Cl), 
semantics(start_nP,DB,Cl>, 
! , rulematch (Bl, B2, B3, CCI : C:l, •~•-•le1Y1atch, AS, 

CCParse_det,nPoolJIPacketsJ,Unseen,DB>. 

/** rule STARTNP: Cnsstartl -> start a new NP node */ 

cPool(10, (nsstart & not(Pronoun • det>>, t, t, t, startnp). 
¾ the above Pattern is needed for historical reasons 

cPool(startnP,B1,B2,B3,C,AS,Packets,Unseen,DB> :­
new_node(nP,Cl>, 
semantics(start_nP,DB,Cl), 
!, rulematch(B1,B2,B3,CC11(:J,Rulematch,AS, 

CCParse_ap_l,nPoolJIPa~ketsJ,Unseen,DB>. 

/* rule THAN-COMP: Cthan_compJ[nPJ -> attach B2 to Bl as comP~r~tive */ 

cPool(lO, (than_comP), (np), t, t, than_comP). 

cpool(than_comP,B1,B2,B3,C,AS,PAckets,CU11UnseenJ,DB> :­
attach(B2,B1,than_comP,B11), 
semantics(than_comP,DB,B1,B2>, 
!, rulematch(B11,B3,U1,C,Ru]ematch,AS,PAckets,Unseen,I1B). 

/** rule AND: CconJJ -> stuff onto active stack*/ 

cpoo1(10, (conJ & not(andc>>, t, t, t, ~nd). 

cpool(and,B1,B2,B3,C,AS,Packets,CUl IUnseenJ,DB> :-



addfeats<B1,andc,B11), 
!, rulematch(B2,B3,U1,EB111CJ,Rulematch, 

AS, C Ccr:-ool, r:-arse_vp, Parse_conJJ: Packet.s J, Unseen, DB> • 

I** rule COMP_TO_NP: Ccomr:-_sJ -> make an nP in Bl 

cPool ( 10, (comp_s), t, t, t, comp_to .. nP). 

cr:-ool(comp_to_nP,B1,B2,B3,C,AS,Packets,Unseen,[IB) t-
new_node < nr:-, Bl 1), X was labeled comr:- .. nP 
semantics(start_nr:-,DB,B11>, 
semantics(comp_to_nr:-,DB,B11,~1), 
attach(B1,B11,s,B12), 
!, rulematch(B12,B2,B3,C,Rulematch,AS,Packets,Unseen,D~). 

I* rule NP-PP [ppJ -> consider to attach the PP to the np 

CPOOl < 10, (pp), t, t, sem_chk(pp), nP ... PP). 

cPool(nP-PP,Bl,B2,B3,CCITL1,AS,Packets,CU11UnseenJ,[IB) :­
attach(Bl,C,PP,Cll,[IB), 
semantics(nP-PP,DB,B1,C>, 
!, rulematch(B2,B3,Ul,CC11lll.J,kulematch,AS,Packets,Unseen,DB). 

I** rule PRONOUN: [pronoun]-> attach to c, fix feats *I 
cPool(15, (pronoun>, t, t, t, Pronoun). 

cpool (Pronoun, Bl, B2, B3, C, AS, Packet.s, Unseen, [IB) :­
new_node ( nP, Bl 1), 
semantics(Pronoun,DB,Bl,Bll>, 
attach(Bl,B11,Pronoun,B12), 
<Bl has Poss, !, addfeats(B12,Poss_nP,B13) ; B13 = B12), 
!, rulematch<B13,B2,B3,C,Rulematch,AS,Packets,Unseen,DB). 

I** rule VP_ATTACH: CvPJ -> attach to s *I 
CPOOl(lO, (vp), t, t, t, VP_attach). 

CPOol(vp_attach,B1,B2,B3,CCITLJ,AS,P8ckets,CU11UnseenJ,DB)t­
attach(Bl,C,vP,C1), 
semantics(vp_attach,DB,Bl,C>, 
! , rulematch < B2, B3, U1, CCl: Tl..], R•Jlematch, AS, Packets, Unseen, IIB >. 

I* rule POSS_NP: [poss]-> attach 85 Poss 

cPool(15, t, (possesive), t, t, Poss_np). 

CPOOl(POSS-nP,Bl,B2,B3,C,AS,Packets,[U11UnseenJ,DB)t­
addfeats(B1,POSS-nP,B11), 
attach(B2,B11,Poss,B12>, 
semantics(poss_nP,DB,B2,Bl>, 
!, rulematch(B12,B3,Ul,C,Rulematch,AS,Packets,Unseen,DB>. 

\\\\\ 



SUBFILE: NPOOL+PK @15:51 15-SEP-198l <005> (540) 
I* NPOOL+PK: Packet NPOOL 

assumes C is an NP bein~ built 

Rob 
UPdated: 6 De~ember 80 (R) 

:- mode nPool(+,-,-,-,-,1). 
:- mode nPool<+,+,+,+,+,+,+,+,1>. 

I** rule QP_AND_QUANT: CaPJCandJCausntJ -> new GP node on c, atts~h ~j and B2 * 
001(10, (op), (conJ), <auant>, t, AP.-and._a1Jant). 

r,pool(ap_and_auant,B1,B2,B3,C,AS,Packets,rul,U2:Unseenl,DB> :-
new_node(GP,C1>, 
attach(B1,C1,GP,C2), 
attach(B2,C2,conJ,C3>, 
semantics(conJ_GP-1,DB,C1,B1>, 
!, rulematch(B3,U1,U2,CC3:CJ,Rulematch,AS,Packets,Unseen,DB>+ 

I** rule LONGER-THAN: Cthanl[namel -> make a comparative 
% does onl~ •ap than nsme• 

nPool(10, (than>, (name), t, t, lon~er_than). 

nPool(lonser_than,B1,B2,B3,CC:TLJ,AS,Packets,CU1,U2:UnseenJ,n~> :­
addfeats(C,than_comP,C11), 
attach(B1,C11,than,C12), 
attach(B2,C12,name,C13>, 
semantics(than_comP,DB,C12,B2), 
!, rulematch(B3,U1,U2,CC13lTI.J,Rulemat~h,AS,Packets,Unseen,DB>. 

I** rule 3 FT/SEC: [apJ[unitsJ -> new AP jn Bi *I 
nPool(10, (op), (unit>, t, t, GP-units>. 

npool(ap_units,B1,B2,B3,C,AS,Packets,CU1lUnseenl,DB> :­
semantics(ap_units,DB,B1,B2>, 
addfeats(B1,Cunit,nsJ,B11), 
attach(B2,B11,unit,B12>, 
!, rulematch(B12,B3,U1,C,Rulematch,AS,Packets,Unseen,nB>. 

I** rule FT_LONG: [apJ[adJJ -> new aP, attach ss adJ */ 
nPool(10, (op), CadJ), t, t, ft_lons). 

npool ( ft_long, Bi, B2, B3, C, AS, Packet.s, [l.ll : Unseen], DB) :­
new_node ( aP, AP1 >, 
attach(B1,AP1,GP,B11), 
attach<B2,B11,adJ,B12>, 



semantics(ft_lon~,DB,B11,B1,B2>, 
!, rulematch(B12,B3,U1,C,aP_~ttach,AS,P~ckets,Unseen,DB>. 

I** rule NOUN_QPt CGuantJ -> new GP node 

nPool(lO, (Guant), t, t, t, noun_GP), 

*I 

nPOO 1 < noun_GP, B 1 , B2, B3, C, AS, P acket.r-;., Un seer,, DB> : -
new_node(GP,B11), 
attach(B1,B11,Guant,B12>, 
semantics(Guant,DB,B11,B1>, 
semantics(nP-GP~DB,B11,C>, 
!, rulematch(B12,B2,B3,C,Rulematch,AS,Packets,Unseen,nB>. 

f** rule AP_ATTACH: [apJ -> attach to c a5 AP *I 

nPoo1(10, (ap), t, t, t, aP_attach). 

nPool(ap_attach,B1,B2,B3,CC:TLJ,AS,Packets,CU1:UnseenJ,DB) l­
attach(B1,C,aP,C1,DB>, 
semantics(ap_attach,DB,C,Bl>, 
!, rulematch(B2,B3,U1,CC11TLJ,Rulemat~h,AS,Packets,Unseen,DB>. 

nPoo1(10, (GP), t, t, t, GP_attach), 

nPool(GP-attach,B1,B2,B3,CCITLJ,AS,Packets,CU1:UnseenJ,DB)l­
attach(B1,C,GP,C1,DB), 

\\\ 

semantics(GP_attach,DB,Bl,C>, 
semantics(GP_attach1,DB,B1), ¾ adds the arbR 
(C has GP, ! , semantics(con,.i."aP ... 2,ftB,C,Bl >, 
!, rulematch(C1,B2,B3,TL,Rulematch,AS,Packets,CU1:Unseenl,DB>J 
!, rulematch(B2,B3,U1,CC1:TLl,Rulematch,AS,Packets,lJnseen,DB>>. 



SUBFILE: PDET.PK @19:29 10-MAR-1981 <005> (125) /* PDET.PK: Packet PARSE_DET 
assumes C if a NP wjthout det 

f<ob 
Updated: 7 March 81 (R) 

:- mode Parse_det<+,-,-,-,-,?>. 
:- mode Parse_det<+,+,+,+,+,+,+,+,~). 

/*----------------------------------------------------------------------*I 
I* rule DETERMINER: Cdetl -> attach *I 

~se_det(10, (det>, t, t, t, determiner>. 

Parse_det(determiner,Bl,B2,B3,CCITI_J,AS,CAPackslPacketsJ,[Ul IUnseenJ,DB>:­
attach(Bl,C,det,Cl>, 

\\\\\ 

deactivate(Parse_det,APacks,P2>, 
activate(Parse_ap_2,P2,P3>, 
semantics(det,DB,Bl,C>, 
! , rulematch ( B2, B3, Ul, CCl I Tl .. :.1, R1.1lematch, AS, CP3 I Packet,s:J, Unseen, ltf{) • 



SUBFILE: PQP1.PK @15t54 15-SEP-1981 <005> (474) 
I* POPI.PK: Packet PARSE_QP_1 

ass1Jmes C is a NP bein!':t built. without det 

Rob 
lJpr.fated: 10 March 81 ( R > 

:- mode Parse_ap_l(+,-,-,-,-,?>. 
:- mode Parse_ap_i(+,+,+,+,+,+,+,+,?>. 

I* r1Jle HOW_MANY:ChowJCadJJ -> combine into how onlY *I 

Parse_ap_1(how_manY,B1,B2,B3,C,AS,Pa~kets,CU11UnseenJ,DB> f­
new_node(aP,Chow,relPron,Prono1JnJ,AP1>, 
semantics(how_manY,DB,AP1,»2>, 
attach(B1,AP1,how,AP2>, 
attach(B2,AP2,adJ,B11>, 
!, rulematch(B11,B3,U1,C,Rulematch,AS,Packets,Unseen,nR>, 

I** rule QUANT: Cauantl -> new GP node in Bl *I 
Parse_ap_1(10, (auant>, (adJ t noun>, t, t, ouant). 

Parse_ap_1(auant,B1,B2,B3,C,AS,Packets,Unseen,DB>:­
new_node(aP,B13), 
attach(B1,B13,auant,B12>, 
semantics<auant,DB,B13,B1>, 
semantics(det_aP,DB,B12,C>, 
!, rulematch(B12,B2,B3,C,Rulematch,AS,Packets,Unseen,D»>, 

I* rule NEXT_WEEK: CordJ[noun,timeJ -> oP node and ord *I 
Parse_ap_1(10, (ord>, (noun & time>, t, t, next_week). 

Parse_ap_1(next_week,B1,B2,B3,C,AS,CAPacks:PacketsJ,Unseen,It~) :­
new_node(aP,B11), 
attach(B1,B11,ord,B12), 
semantics(ordinal,DB,Bl,C>, 
deactivate(Parse_ap_l,APacks,Pl>, 
activate(Parse_noun,P1,P2>, 
!, rulematch(B12,B2,B3,C,Rltlematch,AS,CP21PacketsJ,UnsePn,DR>. 

I** rule ALL_THE: CallJCdet,defJ -> insert •of• into B2 *I 
Parse_ap_l(10, (all), (det & def>, t, t, all_the). 

Parse_ap_1(all-the,B1,B2,B3,C,AS,Packets,Unseen,DB> :­
lookuP(of',U2), 
!, r1Jlematch(Bl,U2,B2,C,Rulem~tch,AS,Packets,CB3lUnseenJ,Dk>. 



/** rule QUANTIFIER: CouantifierJ ->~ttach ~nd transfer feats *I 
Parse_ap_1(10, (auantifier>, t, t, t, ~u~ntifjer). 

Parse_ap_1(auantifier,B1,B2,B3,CC:Tt_J,AS,rAP~ckslPacketsJ,CU11UnseenJ,DB> i­
attach(B1,C,auantifier,C1>, 
semantics ( G•Janti fier, DB, Bl, C >, 
<B2 has Prep, !, (deactivate(p~rse_ap_1,APacks,P1>, 

activate(np_comPlete,P1,P2)); P2=APacks>, 
! , rulematch( B2, B3, U1, CC1 I TL:1 ,f<ulematch, AS, CP2 I Packet.s:t, Unseen, JIB). 

I** rule QUANT-DONE: CtJ -> chan~e P~ckets *I 
Parse_op_1(15, t, t, t, t, ouant_done>. 

Parse_ap_l(ouant_done,B1,B2,B3,C,AS,l:AP~ckslPacketsJ,Unseen,DB>l­
deactivate(parse_ap_1,APacks,P1), 
activate(Parse_adj,P1,P2>, 
!, rulematch(B1,B2,B3,C,Rulematch,AS,CP21PacketsJ,Unseen,DH>. 

\.\\\\ 



SUBFILE: PQP2.PK @15:54 15-SEP-1981 <005> (261) 
I* PQP2.PK: Packet PARSE_QP_2 

assumes C is a NP a~ter a det is ~ound 

Rob 
UPdated: 10 March 81 (R) 

:- mode Parse_ap_2(+,-,-,-,-,1>. 
:- mode Parse_np_2(+,+,+,+,+,+,+,+,1). 

l*----------------------------------------------------------------------*I 
I** rule DET_QUANT: Couant,det or numJ -> new GP node *I 

rse_op_2(10, (ouant), (adJ t noun>, t, t, det_ouant>. 

Parse_op_2(det_ouant,B1,B2,B3,C,AS,Packets,Unseen,DB>:­
new_node(oP,B11>, 
attach(B1,B11,auant,B12>, 
semantics(det_oP,DB,B12,C>, 
! , rulematch ( B12, B2, B3, C, de-t. ... m.11:tnt._done, AS, Packets, Unsi?P.r" l:tfc >. 

I* rule ORDINAL: Cord]-> new ordoP node, ect */ 

Parse_ap_2(ordinal,B1,B2,B3,C,AS,l'.APackslPacketsJ,CU11Unseenl,DB>t­
deactivate(parse_op_2,APacks,P1>, 
activate(Parse_adJ,P1,P2>, 
new_node(aP,B11>, 
attach(B1,B11,ord,B12>, 
semantics(ordinal,DB,Bl,C>, 
!, rulematch(B12,B2,B3,C,Rulematch,AS,CP21PacketsJ, 

CUlllJnsepn),[IB). 

I** rule DET_QUANT_DONEt CtJ -> redo packets. *I 
Parse_ap_2(15,. t, t, t, t, det_ouant_done). 

Parse_op_2( det_auant_dor,e, B1, B2, }M, C, AS, CAPaclt..s I Packets], Onset!m, BB) f -
deactivate(Parse_op_2,APacks,P2>, 
activate(parse_adJ,P2,P3>, 
!, rulematch(B1,B2,B3,C,Rulematch,AS,CP31PacketsJ,Unseen,DB>. 

\\\\\ 



SUBFILE: PADJ.PK @21:21 10-APR-1981 <005> (250) 
I* PADJ+PK: Packet PARSE-ADJ 

assumes C is an NP needin~ ~dJ's 

f<ob 
Or:-dated: 7 November 80 (L) 

:- mode Parse_adJ(+,-,-,-,-,1). 
:- mode r:-arse_adJ<+,+,+,+,+,+,+,+,1>. 

l*--------------------------------------··--------------------------------*I 
I* rule ADJ_GROUP CadJJCadJ + noun t dimJ -> attach as adJ *I 

·se-adJ(10, (adJ), (adJ t noun t djm), t, t, adJ). 

Parse_adJ(adJ,B1,B2,B3,CCITLJ,AS,Packets,CU11UnseenJ,DB) t­
attach(B1,C,adJ,C1>, 
semantics(adJ,DB,B1,C>, 
! , rulematch ( B2, B3, U1, CC1: rt .. :t ,Rulematch, AS, Packets, Unseen, llB), 

I* rule ADJ_NP: CadJJ -> attach as adJ *I 

r:-arse_adJ(10, (adJ & not(noun)), t, t, t, adJ_np). 

Parse_adJ(adJ_nP,B1,B2,B3,CCITLJ,AS,[APackslPacketsJ,CU11UnseenJ,DB) t­
attach(B1,C,adJ,C1), 
addfeats(C1,aP,C2>, 
deactivate(Parse_adJ,APacks,P1>, 
activate(np_comPlete,P1,P2>, 
semantics(adJ_nP,DB,B1,C>, 
! , r•Jlematch ( B2, B3, U1, CC2 I TL), m:,_dor,e, AS, CP2 l Packe-t,s:1, tJnseeru DB)• 

I rule ADJ_DONE: CtJ -> chanse Packets 

Parse_adJ(15, t, t, t, t, adJ_done). 

parse_adJ(adJ_done,B1,B2,B3,C,AS,l:APackslP~cketsJ,Unseen,nB>l­
deactivate(parse_adJ,APacks,P~. >, 
activate(parse_noun,P1,P2>, 
!, rulematch(B1,B2,B3,C,Rulemst~h,AS,CP21PacketsJ,Unseen,DH), 

\.\\\\ 



SUBFILE: PNOUN.PK @13:25 3-JUN-1981 <005> (34l) /* PNOUN.PK: Packet PARSE_NOUN 
a$sumes C is an NP needin~ a noun 

Rob 
UPdated: 16 »P.cember 80 <R> 

:- mode Parse_noun<+,-,-,-,-,T>. 
:- mode Parse_noun<+,+,+,+,+,+,+t+,~>. 

/*----------------------------------------------------------------------*/ 

/* rule COMPLEX-NOUN: CnounJCnounJ -> attach 1st to c */ 

rarse_noun(10, (noun & not(nPl>>, (noun), t, asree_23(comPJex._noun>, comPlex_noun 

Parse_noun(comPlex_noun,B1,B2,B3,tC:TLJ,AS,Packets,CU1:Un$P.P.nl,»~) 1-
attach<Bt,C,nounns,Cl,DB), 
semantics(comPlex_noun,DB,Bi,C>, 
!, rulematch<B2,B3,U1,CC1:TLJ,Rulematch,AS,Packets,Unseen,DB>. 

/* rule NOUNS: [noun, nPlJ -> attach to c i~ Past test */ 

Parse_no•Jn ( 10, ( noun & nP 1) , t, t, sem ... c:hl<. ( r,orJns > , no•Jns > • 

Parse-noun( nouns, B1, B2, B3, CC I TLJ, AS, l:AP~cks I PacketsJ, CUI: UnsfH?nl, m~ > t­
deactivate( Parse_noun,APacks ,Pl), 
activate(np_comPlete,P1,P2>, 
attach(Bt,C,noun,Cl>, 
semantics(nouns,DB,Bt,C>, 
!, rulematch(B2,B3,U1,CC1:TL:l,Rulematch,AS,CP2:PacketsJ,Un$eP.n,»B>. 

* rule NOUN: CnounJ -> attach to c as noun */ 
Parse_noun(10, <noun & not(npl)>, t, t, t, noun>. 

Parse_noun<noun,Bl ,B2,B3, CC: TLJ ,AS, l:APacl<.s: PacketsJ, CUI: UnseP.nJ, m~ > t -
attach< B1,C,noun,C1), 
deactivate(Parse_noun,APacks,Pl>, 
activate(np_comPlete,P1,P2>, 
semantics(noun,DB,Bt,C>, 
!, rulematch(B2,B3,Ul,CC11TL.J,Rulematch,AS,CP21Packetsl, 

Unseen,DB>. 

/** rule NP_BUIL T: CtJ ->chanse Packet. t.o NP._comPlete */ 
Parse_noun(15, t, t, t, t, nP_built)c 

parse_noun(np_bui 1 t, Bl, B2 ,B3 ,C ,AS, l:APac-1<.s I Packets) ,Unseen, ):tB > t -
deactivate(Parse_noun,APacks,Pl>, 
activate(np_comPlete,Pl,P2>, 
!, rulematch(Bl,B2,B3,C,Rulem~tch,AS,CP21PacketsJ,Unseen,nB>. 



\\\\\ 



SUBFILE: NPCOM.PK @15:55 15-SEP-1981 <OOS> (997> 
I* NPCOM.PK: Packet NP_COMPLETF 

assumes C is an NP with headnouns alread~ 

Rob 
UPdated: 23 Aprjl 81 

:- mode nP_comPlete<+,-,-,-,-,?>. 
:- mode nP_comPlete<+,+,+,+,+,+,+,+,?>. 

l*-----------------------------------------------------------------------*I 

I* rule Qp_pp: CoPlCPrepJ ->start~ PP*' 

np_comPlete(GP-PP,B1,B2,B3,C,AS,Pa~kets,CU11UnseenJ,DB) t­
new_node(PP,B11), 
semantics(PreP,DB,B11>, 
attach(B1,B11,GP,B12), 
semantics(GP-PP,DB,Bl,B11>, 
! , r•.Jlematch < B2, B3, Ul, CB12 I C:t, f<ulematch, AS, 

( [PR1'5f.' .. pp, CPOOl JI Packets], Uni;een, )J):C), 

'** rule PP: CPrePJ[ngstartJ-> Bl<- PP, 
attach 3rd to c as nP 

atta~h 2nd to c a5 PreP 
cf left out *' 

np_comPlete(lO, (Prep), (ngstart>, t, t, PP), 

r,p_complete(PP,B1,B2,B3,C,AS,Packets,Unseen,DB> ,_ 
new_node(PP,B11>, 
semantics(PreP,DB,B11), 
!, rulematch(Bl,B2,B3,CB111CJ,Rulematch,AS, 

[ [parse_pp 'CPOOl J I Packets]' Uns~•fffi, BB) • 

I* rule REDUCED-RELATIVE: c is nP, [verb,in~ J -> insert wh_ into Bl *I 
I* rule needs more. this is a garden Path and semantics should decide*' 

nP_comPlete(10, <verb & ins>, t, t, t, reduced_relative>. 

nP _comp 1 ete < 10, <verb & en> , t, t, sem._chl-:. < red._ re 1 ) , red1_1ced_ N? l at. :i ve) , 

r,p_comPlete(reduced_relative,B1,B2,~3,C,CCaux,BJIASJ,Packets,lJn5een,DB> :­
! , rulematch <Bl, B2, B3, C, nP ... done, t: r ~ux, f<J I ASJ, Packets, Unseen, life>, 

r,p_comPlete<reduced_relative,Bl,B2,~3,C,AS,Packets,Unseen,nB> :­
semantics< red•.Jced_ rel, DB, B1 ,C), 
1 ookuP ( wh_, U 1 > , 
!, rulematch(U1,B1,B2,C,RulemBtch,AS,Packets,CB31Un5eP.nJ,)JB), 

'** rule REL-ATTACH: [relative]-> attach to c, 

np_comPlete<lO, (relative>, t, t, t, rel_attach). 

np_comPlete ( rel_attach, Bl, B2, B3, [CI n.J, AS, Packets, CU1 I Ur,seen:1, m:1 > I-



semantics<rel_attach,DB,Bl,C>, 
attach(B1,C,relative,C2), 
! , rulematch ( B2, B3, U1, CC2: 11 .. :.t, Rulematch, AS, Packets, OnsfH-m, I.1B). 

/* rule RELPRON_NP: CrelPronJ -> nP in B1 

np_eomPlete(lO, (relPron & wh>, t, t, t, relPron_np). 
nP_comPlete( 10, (that), (verb), t, t, relPron_np). 

nP-COITIPlete(relPron_nP,B1,B2,B3,(:,AS,P~ckets,Unseen,DB) :­
new_node(nP,CrelPron_npJ,Cj), 
semantics(start_nP,DB,C1>, 
semantics( relPron_nP,DB,Bl ,C:i. >, 
attach(B1,C1,wh_comP,C2>, 
!, rulematch(C2,B2,B3,C,Rulematch,AS,Pac-kets,Unseen,I1B), 

/* r•Jle WH_RELATIVE_CLAUSE: CrelPron .. nP:t -> 
embedded sentence,attach 1st as whcomP,tr~ce if 2nd verb *I 
I* should not be labeled comF- .. s, but done to fit oth?.r fit.i..,t·t· */ 

nP_comPlete(10, (relPron_np), t, t, t, wh_relative_clause). 

np_comPlete ( wh_ relati ve_clause, B1., B;;!, B3, C, AS, Paclt..ets, CU1 I Unseen], HBo:1 d) t­
new_node( s, Csec,comp_s, relativeJ, Sl >, 
Push_sent(Sl,DBold,DB), 
semantics(wh_relative_clause,»B,81), 
attach(B1,S1,wh_comP,S2>, 
<B2 has verb,!, <r,ew_node(nP,l:t.rac-e:1,B11), 
/* set bindins to wh_comP */ 

semantics(start_nP,DB,Bl1), 
semantics(trace,DB,R11), 

!, rulematch(B11,B2,B3,CS21C:t,f<ulematch,AS, 
CCcPool,Parse_subJJIPacketsJ,CUllUnseenJ,DB)); 

< semantics<trace,DB,Bl), 
! , r•Jlematch ( B2, B3, U1, CS2 I C:t, R•.tlematch, 
¾ Push wh_comP onto AS stack 
CCwh_comP,B1JIASJ,CCcpool,Parse_.suhJJIPacketsJ,Unseen,nk))). 

•* rule NP-PP [ppJ -> consider to attach the PP to the nP 

nP_comPlete(10, (pp), t, t, sem_chk(pp), np_pp). 

np_comPlete(nP_PP,B1,B2,B3,CCITLJ,AS,Packets,CU11Unseenl,DB> l­
attach(B1,C,PP,C11,DB>, 
semantics(nP-PP,DB,Bl,C>, 
!, rulematch(B2,B3,U1,CC111TI_J,Rulematch,AS,Packets,Unseen,nk>, 

I* rule AND: CconJJ -> stuff onto active stack *I 
np_comPlete(10, (conJ & not(andc>>, t, t, t, and). 

np_comP lete <and, Bi, B2, B3, C, AS, F'aclt..et.s, t:tJ1 I Ur,seenJ, flB) : -
addfeats(B1,andc,B11), 
! , rulematch ( B2, B3, U1, CB11 I C:t, R1.1lematch, 

AS, CC cpool, Pari;e...;VP, Parsf.' __ conJJ I Pacv~et.~,:.1, Onseeru DB> , 

I* rule COMMA: CcommaJ -> run nP_done next, for now *I 
np_comPlete(lO, (comma), t, t, t, comma). 



r,P _comp 1 ete <comma, Bl , B2, B3, C, AS, P 8CV..et.5, 1: l.l l I Ur,seen J , DB) : -
semantics(comma,DB>, 
(B2 has conJ t binder, !, 
( ! , r•Jlematch (Bl, B2, B3, C, nP ... done, AS, Packets, CU1: Unseen:1, }H{) ) ; 

( !, rulematch(B2,B3,U1,C,nP._done,AS,Packets,Unseen,DB> >>~ 

/* CnstartJ -> insert wh­
for the boy tom saw 
the boy the Sirl saw, etc 

/* rule TOl'LHARY: CnsstartJ -> ir,sert. ,..,h .. 

nP_comPlete(15, (det & not(that)), t., t., t, tom_marw>. 

nP_comPlete(tom_marw,B1,B2,B3,C,AS,Packets,Unseen,DB) :­
look•JP(wh_,Ui), 
semantics(tom_mary,DB), 
!, rulematch(Ul,Bl,B2,C,Rulematch,AS,Packets,CB31Unseen],DB>. 

/** rule Nf'_DONEt CtJ -> drop c+ 

nP_comPlete(15, t, t, t, t, nP_done). 

np_comPlete(np_done,B1,B2,B3,CCITL.J,AS,[AP~ckslF'acketsJ,Unseen,DB) 1-
semantics(np_done,DB,C), 
!, rulematch(C,B1,B2,TL,Rulematch,AS,Packets,CB31UnseenJ,hB). 

/* rule OF_PP: CofJCnounJ -> add nsst.art. t.o second to force PP*/ 

np_comPlete(15, (of), <noun>, t, t, of· ... PP)+ 

np_comPlete ( of _pp, Bl, B2, B3, C, AS, Packets, Unseen, J.•B) :­
addfeats < B2, nsstart ,B22 >, 
!, rulematch(Bl,B22,B3,C,Rulematch,AS,Packets,Unseen,hH). 

\\\\\ 

• 



SUBFILE: PARPP.PK @20:52 2-MAR-1981 (005> (245) 
I* PARPP.PK: Packet PARSE_PP 

assumes C is Partial PP 

Rob 
LIPdated: 1 March 81 <R> 

:- mode Parse_pp(f,-,-,-,-,V). 
:- mode Parse_pp(f,+,+,+,+,+,+,+,?>. 

I*-----------------------------------···-·-----------------------·-·-------------*! 
I* rule ATTACH-PREP: [Prep]-> attach to C *I 
-arse_pp(10, (PreP), t, t, t, attach-Prep). 

Parse-PP ( attach_preP, B1, B2, B3, CC I "fl. :It AS,Packets, CU1 I Unseen:h BB) f -
attach(B1,C,PreP,C1), 
semantics(attach_PreP,DB,Bl,C), 
! , r1_1lematch( B2, B3, U1, CC1 I Tl .. :t ,Rulemat.ch, AS, Packets, llnse+-m, t:IJ:<), 

I* rule PP_NP: [r,pJ -> attach to PP, drop PP *I 
Parse_pp(10, (r,p), t, t, t, pp_r,p), 

Parse_pp(pp_nP,B1,B2,B3,CCITLJ,AS,CAPackslPa~ketsJ,Unseen,t:tB) l­
attach(B1,C,nP,C1), 
semantics(PP-~ets_nP,DB,C,Bl), 
!, rulematch(C1,B2,B3,TL,Rl1lem~tch,AS,Packets,Unseen,nB>, 

I* rule WITH_WHICH: twhl -> wh_np bltilt, temp Patch, not thou~ht out *I 
Parse_pp(15, (wh), t, t, t, with_which), 

Parse_pp < wi th_which, Bl, B2, B3, CC I TL:l ,AS,P~ckets, Unseen, DB) :­
new_node ( nP, Bl 1), 

\.\.\\\ 

semantics(start_np,DB,B11>, 
attach(B1,B11,wh_comP,B12), 
addfeats<C,re1Pron_nP,C1), 
semantics(relPron_nP,DB,B1,B11), 
! , rulematch ( B12, B2, B3, [Cl I Tl. :1 s- Rul eir,atch, AS, Packets, On seen, m-~ >, 



SUBFILE: PSUBJ+PK @19:31 10-MAR-1981 <005> (208) 
I* PSUBJ.PK: Packet PARSE_SUBJ 

assumes C is the S, needin~ a subJ 

Rob 
UPdated: 7 November 80 <L> 

:- mode Parse_subJ<+,-,-,-,-,?). 
:- mode Parse_subJ<+,+,+,+,+,+,+,+,V). 

I** rule UNMARKEit-ORflER: CnPJCverb:t ·-> Rttach 1st to s *I 
irse_subJ(10, (np), (verb>, t, a~ree(subJ_verb), unmarked_nrder>. 

Parse_subJ <unmarked_order, Bl, B2, Ki, 1:c I TL.J, AS, r APacks I Packets], 

semar,tics(s'::m_srJbJ,DB,B1), 
attach(Bl,C,nP,Cl), 
deactivate(Parse_subJ,APacks,P2>, 
activate(Parse_aux,P2,P3>, 
!, rulematch(B2,B3,U1,CC11TL.J,Rulematch,AS,CP31PacketsJ,Unseen,DB>, 

I* rule AUX-INVERSION: CauxJCnPJ -> attach B2 *I 
Parse_subJ(10, (auxverb), (np + n~start>, t, t, aux_inversion), 

Parse_subJ(aux_inversion,B1,B2,BJ,<:,AS,Psckets,CU11UnseenJ,DB> I-
!, rulematch<B2,B3,U1,C,Rulemstch,CCaux,B1JIASJ,Packets,Unseen,nB>. 

% relax a~reem~nt 

...-arse_s1JbJ( 15, (np), (verb), t, t, ,.mmarl<.ed_order). 

\\\\\ 



SUBFILE: BLDAUX.PK @16:56 2-JUN-1981 <005> (797) 
I* BLDAUX.PK: Packet BUILD_AUX 

assumes C is a Partial AUX 

I- mode build_aux(t,-,-,-,-,1>. 
:- mode build_aux(t,t,+,+,+,+,+,+tY), 

Rob 
UPdated: 27 MBY 80 (R) 

l*----------------------------------·-····--··----------------------·----------*I 
I* insert can fish stuff here *I 
/** rule NEGI CnegJ[verbJ -> attach 1st to c as neg *I 
_,uild_awd 10, (not(be_) >, (nes), t, t., neg). 

build_aux(neg,B1,B2,B3,CCITLJ,AS,Packets,CU11UnseenJ,DB) !­
semantics(simPle_nea,DB>, 
attach(B2,C,nes,C2>, 
! , r1_1lematch (Bl, B3, U1, CC2 I TL :J t Ru:f P.match, AS, Packets, Urn:;.<.,.<-m, DB), 

I** rule MODAL: CmodalJCtnslessJ -> attach 1st to c as modal *I 
build_aux(10, (modal), (tnsless), t, t, modal). 

build_aux(modal,B1,B2,B3,CCITLJ,AS,Packets,CU11UnseenJ,DB> !­
attach(B1,C,modal,C2>, 
! , rulen,atch ( B2, B3, Ul, [C2: TL.I, R1..1lematch, AS, Paclt..ets, Unseen, m:i}, 

I** rule PERFECTIVE: ChaveJCenJ -> attach 1st to c as Perf *I 
~uild_aux(10, (have>, (en>, t, t, Perfective). 

bui ld_a1Jx (Perfective, Bl, B2, B3, CC: Tl. :t, AS, Packets, CU1: Unseen·:i, nB > : -
attach(B1,C,auxverb,C2>, % was Perf 
! , rulematch < B2, B3, Ul, [C2: TL:!, Rulematch, AS, Packets, Ur,sefm, IrB). 

I** rule PASSIVE-AUX: CbeJCenJ -> attach 1st to c as passive, 
label 2nd passive *I 

bui J.d_a1Jx (Passive_aw•a Bl, B2, 83, CC: TL] ,AS, Packets, CU1 I Unsef•m:J, mo: -
attach(B1,C,Passive,C1>, 
semantics(Passive_aux,DB>, 
addfeats(C1,Passive,C2), 
! , rulematch ( B2, B3, U1, [C2 I TL:!, Rulematch, AS, Packets, Urn.:.efm, nB > • 

I** rule PROGRESSIVE: CbeJCinsJ -> attach 1st as Pros *I 
build_aux(lO, (be>, (ins>, t, t, Pro~ressive). 

bui ld_a1Jx( Pro·Sressi ve, Bl, B2, B3, CC: Tl. :1, ?,S, Packets, CU1 l Unsefm:I dH:O ! -
attach(B1,C,auxverb,C2), % was Pros 



! , rulematch < B2, B3, U1, CC2: Tl. :t, R1.1lematch, AS, Pacl'-.ets, On!::-P.+m, BB). 

'** rule DO-SUPPORT: CdoJCtnslessJ -> att~ch 1st as do *I 

b•Ji ld_au>, ( 10, (do), ( tnsless), t, t., dr>-.s• .. •PPort >. 

bui ld_atJ>{ ( do_stJPPort, Bi, B2, B3, CC l Tl. :t, AS, Packets, C U1 I Unseen] id)B) f -
attach(B1,C,do,C1>, 
semar,tics ( do_s,JPPort, DB, Bi, C), 
! , rulematch ( B2, B3, U1, CC1 l ll. :t, R•.1lematch, AS, Packets, Ort!:-<"'<°"n, BB). 

I* rule HAVE_To: [have or beJCtoJ -> att~ch 1st *I 

build_aux(10, (havetbe), (to), t, t, have_to). 

build_aux(have_to,B1,B2,B3,CClTL],AS,Packets,CU1:UnseenJ,DB> f­
attach(B1,C,auxverb,C1>, 
semar,tics < do_s,JPPort, DB, Bi, C), 
! , r1_1lematch < B2, 83, U1, CC1: Tl. :1 tl-~1.1:i ematch, AS, Packets, On!;<N"'n, mn .. 

'* rule TO_BE: CtoJCtnslessJ -> attach to 

build_au>,<10, (to>, (tnsless>, t, t,. t.n._bP.). 

build_aux(to_be,B1,B2,B3,CClTLJ,AS,Packets,ru1:unseenJ,DB> :­
attach<B1,C,auxverb,C1>, 
semantics(do_SUPPort,DB,B1,C), 
! , rulematch < 82, 83, U1, CC1: Tl. :I, ~~ulP.match, AS, Packets, OnseP.n, I"IB). 

'** rule ADVERB: CadverbJ[verbJ -> attach 1st to c as adverb *I 
¾ added b~ Karen Ar~hbold APril 1981 

build_aux(10,((auxverb & not(be_)) + adverb),(adverb),t,t,adverb), 

build_aux(adverb,B1,B2,B3,CClTLJ,AS,l,ackets,CU1:UnseenJ,DB> l­
attach(B2,C,adverb,C2>, 
semantics(adverb,DB,B2), 
! , rulematch <Bi, B3, U1, CC2: Tl. :1 t 1<1.1:1 ematch, AS, Packets, I.Jnt=-een, BB>, 

I* rule AUX_ADVERB: [adverb]-> attach to aux *I 

b•Ji ld_a•J>, < 10, <adverb>, t, t, t, al.IN .. adverb). 

bui ld_a,J>{ < a1Jx_adverb, Bi, B2, 83, CC: Tl. :It AS, P&ckets, C U1 : Unseen:.1, lrn > I -
semantics(aux_adverb,DB,B1), 
att~ch(B1,C,adverb,C1), 
! , r•.11ematch(B2,B3,U1,CC1 ITI. :!,R1.1lematch,AS,Packets,tJnseen,J1f{). 

I** rule AUX_COMPLETE: CtJ -> drop c, *I 
build_aux(15, t, t, t, t, aux_comPlete), 

bui ld_a1Jx ( aw<-COITIP lete, 81, B2, 83, l:C I "fl. :1, (-1S, CAPacks: Packets.:), Unt=.een, ItB) :-­
( 81 has noun & verb, !, coerce(verb,B1,B11);B11=B1>, 
!, rt1lematch(C,B11,B2,TL,Rulematch,AS,Packets,CB3lUnseenJ,B~), 

I** r•Jle BE_PRED: [beJ[preP or adj] ·-> at.tach as coPula *I 
build_aux(10, (be>, (PreP t adj), t, t, be_Pred). 



build_aux<be_pred,B1,B2,B3,CCITLJtAS,Packets,CU11UnseenJ,nB>l­
semantics(be_pred,DB,B1,C), 
attach(B1,C,suxverb,C2), % was copula 
!, rulemstch(B2,B3,U1,CC21TI_J,Rulematch,AS,Packets,Unseen,DB>, 

\\\\\ 



SUBFILE: PAUX.PK @20:2 22-MAY-1981 <005> (329) 
/* PAUX.PK: Packet PARSE_AUX 

assumes C is the S, needin~ an aux 

Rob 
UPdated: 7 November 80 <L> 

:- mode PBrse_aux<+,-,-,-,-,1). 
:- mode Parse_aux<+,+,+,+,+,+,+,+•?>. 

/** r•Jle TO-INFINITIVE: Cto,a•Jxvert:i:11:t.m;lessJ -> new a•J>: no,:i<-"• *I 
rse .. aux ( 10, (to), ( tr,sless), t, t., t.o ... irt'f'ini tive). 

Parse_aux(to_infinitive,Bl,B2,B3,(:,A8,Packets,CU1:UnseenJ,nB>l­
semantics ( to_ i nfi ni ti ve, DB, B;,>, C >, 
new_node(aux,Cl), i did have CinfJ 
attach(Bl,Cl,to,C2), 
! , rulematch ( 82, B3, U1, [C2: c:1 v Ru:tematch, AS, C Cb•Ji J.d_a1..1>::I: PR<:~.et.S:I, 

lJnseer,, DB) • 

I** rule START_AUX: CverbJ ->create new AUX node, etc *I 
¾ Percolate sets tense 

Parse_aw-, < start_au>t, Bl, B2, B3, C, Cr Rt.n•:, B:I 1 JI ASJ, Paclt..ets, Uns<~<"'n, l'.IB) I -
semantics< start_a1Jx, DB, Bl 1, C >, 
new_node(aux,Cl>, 
percolate(B11,C1,C2), 
! , rulematch ( Bl 1, Bl, B2, CC2 I C:I !' Rulematch, AS, C Cbui ld-81.t>::t I PRcketsJ, 

CB31UnseenJ,DB). 

Parse_aux(start_aux,Bl,B2,B3,C,AS,PRckets,llnseen,DB>:­
semantics(start_aux,DB,B1,C), 
new_node(aux,NewC), 
Percolate(Bl,NewC,C2>, 
! , rulematch (Bl, 82, B3, CC2 I C:t,, R1.1:1 ematch, AS, C Cb•.ti l d_arn-: :.1 I PBcl'-.etsJ, 

llnseen,DB). 

I** rule AUX..ATTACH: Ca•J>:J -> attach t.o s, chan!;le Paclt..ets. *I 

parse_a,.1>,< aux_attach, Bl, B2, B3, C:C: Tl. :t t AS, [APacks: PacketsJ, r.tJ:i.: lJnseenJ, flB > t -
semantics ( aw-,_attach, ItB, Bl, C), 
deactivate(parse_a1.1i-,,APacks,P:i.), 
activate(Parse_vP,P1,P2>, 
attach(Bl,C,aux,Cl>, 
! , r1_1lematch( B2, B3, Ul, C:Cl: TL:t, R1..1lematch, AS, CP2: Packe·t.~;:t, Unseen, DB)• 



\\\\\ 

/ 



SUBFILE: PVP.PK @13:46 10-APR-1981 <005> (276) 
I* PVP.PK: Packet PARSE_VP 

assumes C is s, needinr:t a VP 

Rob 
lJpdater.H 2:; f.n-:.rj 1 81 (R) 

:- mode Parse_vp(t,-,-,-,-,?>. 
:- mode Parse_vp(t,t,t,t,t,+,+,+,Y>, 

l*---·-------·-------------------··-----·--·------------------·------·-·---------*I 

I** rule PREDP [ppJ -> attach 
s Predp, chanse Packets 

Parse_vp ( PredP, Bl, B2, B3, CC I TLJ, AS, t:APar.ks I Packets], CU1 I Urn.=-<~<~n:J, })JO:­
deactivate ( parse_vP, APacks, P1 >, 
addfeats(B1,PredP,B11), 
semantics(PredP,DB,Bl), 
attach(B11,C,PredP,C2), 
(C2 has maJor, ! , activate(s!; ... final,f-':t ,P2H 
(C2 has sec, !, activate(embedded_s_final, Pl, P2); 
P2 = Pl>>, 
! , ru lematch ( B2, B3, U 1 , C C2 I Tl. :t ,, R1.1 l e>match, AS, C P2 I P ackp·h;. :1 dJn seen, I1B) + 

I* rule MAIN._VERB: CverbJ -> do everHt-hi nr:t, *I 
Parse_vP(10, (verb>, t, t, t, main_verb), 

% asree with subJect 
Parse_vp ( main_verb, Bl, B2, B3, [CI TL:I t (-lS, l'.APacks I Packets], CU:l I Uns<~f\'1"1], m:i > t­

deactivate( Parse_vP, APacks, f-'1), 

\.\.\\\ 

(C has maJor, ! , activate(!:;.s .. f:in,~l ,P1,P2H 
(C has sec, ! , activate(embedd<?d._s_final,F"1,P2); 

P1=P2)), 
new_node(vP,Cl>, 
attach(B1,C1,verb,C2), 
semantics(main_verb,DB,Bl>, 
verb_t~Pes(Bl,NewPackets>, 
activate(ss_vP,NewPackets,f-'~), 
(Bl has two_obJ, !, P3=P4; ectivete(obJect,P3,P4) >, 
activate(cPool,P4,P5), 
! , r1.1lematch ( B2, B3, Ul, CC2, CI ·n :t, f<1_1lematch, AS, 

CP5,P21PacketsJ,Uns~en,DB). 



SUBFILE: PASSJV.PK @15t4 13-NOV-1980 <005> (139) 
I* PASSIV.PK: Packet PASSIVE 

Bssumes Sis a vP, doe5n't use it, alwaws told to run 

Rob 
UP-dated: 7 November BO <L> 

:- mode PBssive(t,-,-,-,-,?). 
:- mode Passive(t,t,t,t,+,+,+,+,?>c 

l*------------------------------------·-·--··-·---------------------·----------*I 

:* rule PASSIVE: CtJ -> create trace *I 

Passive(5, t, t, t, t, Passive). 

Passive(passive,B1,B2,B3,CC:TLJ,AS,t:APaekslPacketsJ,Unseen,BB)f­
new_node(np,[traceJ,B11), 

\\\\\ 

semantics(start_nP,DB,B11), 
semantics(Passive,DB,B11), 
deBctivate(passive,APacks,P1>~ 
! , ru 1 ematch ( B 11 , B 1 , B 2 , CC : l I. :I , Ru 1 e match , AS , C P 1 I Pack <~·t. ~- :t , 

CB3:UnseenJ,DB). 



SUBFILE: SSVP+PK @12:36 28-MAY-198l <005> (485) '* SSVP+PK I Packet ss_vp 
assumes C is a VP, ma.fr>r 

Rob 
UPdated: 4 ,J1.1rn:1 8:1. ( R > 

:- mode ss_vp(f,-,-,-,-,1). 
:- mode ss_vp(+,+,+,+,+,+,+,+,1>+ 

!*---·-----·- --·--·--------------------- - - --··----------------·--------· ---------*I 

I* rule ADVERB-GROUP: CadverbJCadv~rb:I -> compound adverb 

_vp(5, (adverb), (adverb), t, t, .~dverb ... sro1.1p). 

ss_vp(adverb_srouP,B1,B2,B3,C,AS,Packets,ru1:unseenJ,DB> l­
new_node(adverb,A1>, 
attach(B1,A1,adverb,A2>, 
attach(B2,A2,adverb,A3>, 
semantics(adverb_srouP,DB,AitB1,B~>, 
! , r1.1lematch(A3,B3,U1 ,C,Rulem,~t.r.h,AS,Packets,Unseen,n:B>, 

I* rule ADVERB: CadverbJ -> attach as adverb *I 
I* For karen Archbold, add the Pattersl 

(adverb t Prep# fpunc) to the second buffer 
I will use the looser form *I 

ss_vp(10, (adverb), t, t, t, adverb), 

ss_vp(adverb,B1,B2,B3,CCITLl,AS,Paekets,[U1lUnseenJ,DB>l­
attach(B1,C,adverb,C1>, 
semantics(adverb,DB,B1>, 
! , rulematch ( B2, B3, Ul, CC1: Tl. :1 ,-R1.1lematch, AS, Packets, lJr1!'H~<-m, iHO, 

I* rule PARTI [particle]-> attach to verb *I 
ss_vp(5, (prep), t, t, sem_chk(Partiele>, Part>. 

ss_vp(part,B1,B2,B3,CClTLJ,AS,Par.ket.s,ru1:unseenJ,DB> :­
attach<B1,C,Part,C1>, 
semantics(Part,DB,Bl>, 
! , r1.1lematch ( B2, B3, Ul, CCI I Tt..:I, Rulematch, AS, Packets, lJn!:-<~en, J.IB) + 

I** rule PP_UNDER_VP_l: [ppJ -> attach toe 
automatocallY attaches to the vP, rltle in cPool decides fort.he nP 
semantics: r.hecks the can have, if trlte then it attaches to th~ nP, 

else it attaches to the VP,*/ 

ss_vp( 10, (pp), t, t, t, pp_under_vP ... :i. >, 

ss_vp ( PP.«•.tnder_VP-1, Bl, B2, B3, t:C I Tl. :1 s-A8, Pacl<.ets, CUI I Unseen], )):B) l -
attach(B1,C,PP,C1>, 



semantics(pp_under_x,DB,Bl>, 
! , rul.ematch ( B2, B3, Ul, C:C1: Tl..:I ,- Ru:1 ematch, AS, F'aci✓-.ets, lJn!;.<"'P.n, }If(>. 

I* rule PART: [particle]-> attach to verb *I 
ss_vp(:1.5, (prep), t, t, t, Part). 

ss_vp(pert,B1,B2,B3,CCITLJ,AS,PaC'ketR,[U:1.:UnseenJ,DB> :­
attach(Bl,C,Part,Cl>, 
semantics(Part,DB,Bl>, 
! , rulematch < B2, B3, Ul, CC 1 : Tl. :1, l<uleir,atch, AS, Packets, Uni;<°"<"'n, mn • 

I** r•Jle VP_.f.tQNE: CtJ -> drop c+ 

ss_vp(15, t, t, t, t, vP_done). 

ss_vp ( VP.-done, Bl, B2, B3, CC I TLJ, C Ct-1h .. comr:-, ffl 1 J: ASJ, 
CAP~clu;: PncketsJ, Unseen, D.B) I··· 

attach<B11,C,trace,C1>, 
semantics(drop_vp_trace,DB,B11), 
! , r1.1lematch (Cl, Bl, B2, TL, R1.1J.em,'3tC'h, AS, Packets, [B3 I Un!;.<"'<·=m:.I, m:e >, 

ss_vp(yp_done,B1,B2,B3,CCITLJ,AS,1:APaC'kslP~cketsJ,Unseen,DB>I-
!, rulematch(C,B1,B2,TL,Rulem~tch,AS,PNckets,CB31UnseenJ,D~>. 

\\\\\ 



SUBFILE: OBJ.PK @20t47 10-APR-1981 (005> (120) 
I* OBJ.PK: Packet OBJECT 

assumes C is a VP, needs one obJect 

Rob 
l.fpdated: 23 (.u:.rj_] H:I ( R) 

:- mode obJect<+,-,-,-,-,T>+ 
:- mode obJect<+,+,+,+,+,+,+,+,T), 

l*---------··--····----------------·-·-----·--·-·-·-·---------------------·----------*I 

I* rule OBJECT: Cto,aw<verbJCtnslesi:;.:I ·-> attach obJect *I 
.Ject < 10, < r,P) , t, t, t, obJect) • 

obJect ( ob.ier.t, Bl, B2, B3, CC I TLJ, AS, 1: AF'~<~l'-.s l Pl:lcketsJ, CU:l. l Unse<.;-n:I, BB) t -
attach(B1,C,nP,C1>, 
semantics(s~n-obJ,DB,B1), 
deactivate(obJect,APacks,P1>, 
! , r1.1lematch ( B2, B3, U:l., CC 1 l Tl. :1 dh1:t emat,r.h, AS, CP1 I Packet.1:;.:I, Unsef.'ln, J.IB) • 

\\\\\ 



SUBFILE: NOSUkJ.PK @16:36 4-MAR-1981 <005> (139) 
I* NOSUBJ.PK: Packet NO_SUBJ 

assumes C is a CP, verb is w•nt 

: - mode no._ subJ ( +, - , - , - , - , 1 > • 
:- mode no_subJ(t,t,+,+,+,+,+,+,?>. 

Rob 
Updated: 6 H9rch 81 (R) 

I*------------------------------·---···-·--------------------·-----·- ----------*I 

I* rule CRF.:ATE" _r1EL TA-SUBJECT: Cto, arn-:verb:I ft,nslessJ -> 
trace into Bi *I 

,o_subJ<lO, (to), (tnsless), t, t, create_delta_subJ). 

\\\\\ 

l.lnseen,[IB) :­
new_node(nP, CtraceJ ,B11 >, 
sem•ntics(start_np,[IB,B11>, 
semantics(create_delta_subJ,DB,Bll), 
de•ctivate(no_subJ,APacks,P1>, 
! , rulematch < Bl 1, Bl, B2, C, RulP.mat.ch, AS, CP1 I Packets], nn I Unseer,J, tlB) • 



SUBFILE: THATC.PK @21 :25 29-MAR-198:i. <(>(>5> <209) 
I* THATC.PK: Packet THAT_COMP 

assumes C is a vP, ver~ is that_comP 

Rob 
Updated t 16 ,.lan1.1a r~, 81 

:- mode that_comP(t,-,-,-,-,?). 
:- mode that_comP(t,+,+,+,+,+,+,+,V). 

I*-------- - -- ------------------------ ·- - -·-----------------··------- --·- ·--------*/ 
I* rule THAT_S_START_1: [npJ[verbJ -> embedded sentence *I 

,at_comp ( 5, ( nP), (verb> , t, t, that .... fi ... st.art- ... 1 > • 

that_comP(that_s_start_1,B1,B2,B3,(:,AS,Packets,CU11UnseenJ,DBnld) l­
new_node(s,Csec,comp_sJ,C1>, 
push_sent(C1,DBold,DB>, 
semantics ( that_s_start_.1, DB, B~., Cl >, 
at.t.ach(B1,C1,nP,C2>, 
! , rul err,atch ( B2, B3, U1, CC2 I c:t,, l<u:t.ematch, AS, [ CcPool, Pars<--:>- am-d I 

PacketsJ,Unseen,DB>. 

I* r•Jl.e THAT ... s: CthatJ -> start an 8 h,n 

that_comP(lO, (that), (n~start>, t, t, thet_s). 

that_comP ( that_s, B1, B2, B3, C, AS, Pael<.et.fi, f".U1 I Unseen], DBold > l ·­
new_node ( s, Csec, s, comP_sJ, Cl>, 
attach(B1,C1,comP,C2>, 
push ... ser,t(C2,DBold,DB>, 
semantics(that_s_start,DB,Cl), 
! , r1.1l ematch ( B2, B3, U1, CC2 I C:1, l·~•.1:t ematch, AS, 

[CcPool,Parse_subJJIPacketsJ,Unseen,DB>. 



SUBFILE: JNFC+PK @21:2 6-APR-1981 <005> (229) 
I* INFC+PK I Packet INF_COMP 

assumes C is a VP, verb is inf_comP 

Rob 
LIPdated: 7 November 80 (L) 

:- mode inf_.comP(t,-,-,-,-,?) + 

:- mode jnf_comP<+,+,+,+,+,+,+,+,1>. 

I*--------·--·--------------------·-----·- ------------------------·-·-··-·-------*I 
I* chanse to VPbar here *I 

r•Jle INF._s __ STAr<Tl: Cr,PJ Cto, a~J}•tverb:t t:t.r,sl essJ -:::• 
news node, attach 1st to it as np *I 

I* make 3rd a verb 11 *I 

inf_comP(5, (m••>, (to), (tr,sless>, t.t :i.rit· .. s ... start1). 

inf_comP(inf_s_start1,B1,B2,B3,C,AS,PBckets,ru1:unseenJ,D~nld) l­
new_node<s,Csec,comP_sJ,C1>, 
p1..1sh ... sent (Cl, DBold, DB), 
semantics( inf _s_start_1 ,DB,:B:i. ,Cl>, 
attach(B1,C1,nP,C2), 
! , ru:tematch ( B2, B3, U1, CC2 IC :I~ 1<1.1:t.<-:>match, AS, CC cPool, Par~H-L,3:W•::.11 PAcketsJ, 

lJnseen,IIB>+ 

I* rule FOR_S_BAR: Cfor,PPJCtoJ -> Sbar *I 

inf_comp(for_s_bar,B1,B2,B3,C,AS,Packets,CU11UnseenJ,DBold) l-· 
nel.,_.node ( s, C sec, comp_ s, for J, C:i. ) , 

\\\\\ 

P1Jsh._ser1t ( Cl ,[!Bold, DB), 
semctntics ( inf _s_start_1, DB, l-H, Cl >, 
atta~h(B1,C1,nP,C2), 
! , rulematch ( B2, B3, U1, CC2 l C:I t lh1lematch, AS, C CcPool, Par~;~ ..... ~•.n-::1 l 

Paclt..f't.s:t, t.lnseer,, DB> + 



SUBFILE: TLJCOM.F'K @16:21 6-JUN-198l <005> (159) 
I* TLICOM.F'K : Packet TO_LES~LINF .. Cot-fP 

~ssumes C is a VP, verb js see, saw 

Rob 
UPdated: 7 November 80 CL> 

:-- mode t.o ... less_ir,f_comP(t,-,-,-,··t'i». 
:- mode to_less_inf_comP(t,t,+,+,+,+t+,+,?>. 

I*- - - - - - - - ·· ·· ·- - - - - --- - - - - - --- - - - - - - - - -· ·· - - ·· --- - - - - - - --- - -- -- -- - - - - ·- ·· - - - - - - - - - * I 
I* This Packet does see and saw 

I i:;aw tom. 
I saw tom hit her *I 

I* rule UNMARl<f.[1_SUBJ: CnPJCtnsless:I ·-> t'or i::.ee, embedded se1-.-tencP. *I 

to_less_inf ... comP(5, (np), (tnsless), t.~ t., ,.mmarked_s1.1bJ) + 

to_less_inf_comP(unmarked_subJ,B1,B2,B3,C,AS,F'ackets,[U1lllnseenJ,DHold):­
new_node(s,Csec,comP .. sl,C1), 

\\\\\ 

Pl.lsh .. sent (Ci, tlBold, DB), 
semantics(insert_to,tiB,C1,B1>, 
at.t.~~h(B1,C1,nP,C2), 
! , ru:tematch ( B2, B3, U1, CC2 I C:-t v R•.1:tematch, AS, C CcPool, Par~:;<~ .. a•.nd l F'acl<.etsJ, 

Ur,seen, DB) • 



SUBFILE: TBI..COM.PK @15:10 17-JAN-19}3:i. <005> (199) 
I* TBL.COM + PK : Packet TO_BE._LESS ... H-!f ... COMP 

assumes C is VP, verb is seem 

Rob 
LIPdatedl 7 November 80 (L) 

:- mode t.o_ .. be_l ess_int-_comp ( +, - , - ,, ·- ,- ·-, 1'?) « 

:- mode to_be_less_inf_comP<+,+,+tt,+,+,t,+,?>. 

I*---------··---·----------------------------------------------- -·- -·---------*! 

I* YOU seem haPPY -> You seem to be haPPY 

r•Jle INSERL.TQ_BE: Cr,pJ(en or acU:t ·-> insert to be into t-h<~ but'fer- *I 

% to_be_less_inf_comP(insert_to_be,B1,B2,~3,C,AS,Packets,Unseen,DB>I-
% lookup(to,U2>, 
% lookuP(be,U3>, 
X !, rulematch(B1,U2,U3,C,Rulemet~h,AS,P~ckets,CB2,B31tJnseenJ,DB>. 

I* rule INSEf<T _ TQ_BE_1: ten or adJJ ·-> :i.nsfHt. to be into the b1.rf·ffH' *I 

to_be_l.ess_inf_comp(insert_to_be,B1,B2,H3,C,AS,Packets,Unseen,DH)l­
l ook1.1p <to, U2 > , 

\.\.\.\.\. 

1 oo!(.up <be, U3) , 
! , ru J ematch < U2, U3, B 1 , C, R•J l <-?m Bt-ch, AS, P ctc!(.ets, 

[B2,B31UnseenJ,DB). 



SUBFILE: TWOBJ+PK @21t12 10-APR-1981 <005> (l3l) 
I* TWOBJ.PK I Packet TWO_OBJ 

assumes C is a VP, need~ two obJects 

Rob 
UPdated: 6 Mar~h 81 (R) 

:- mode two_obJ(t,-,-,-,-,?). 
:- mode two_obJ(t,t,t,+,+,+,+,+,?>. 

l*---------·----------------------·------··----------------------·-----------*I 

two_obj < t· :i. rs. t_object, B 1 , B2, B3, CC : ·rt J t AS, r. Af='~cl<. s : F' acl'-.ets J , C lJ :i. : lJr,t=.~Pr, J , J.11<) 1 -
attach(Bl,C,nP,Cl>, 
sem~ntics(syn_obJ,DB,Bl>, 
deactivate(two_obJ,APacks,Pl>, 
activate(obJect,P1,P2), 
! , ru:tematch ( B2, B3, Ul, CCl I Tl. :1 ~ l~1.1lematch, AS, CP2 I Packe·t-~ :1, Unseen, ItB) • 

\\\\\ 



SUBFILE: EMaSFI,PK @19:5 4-MAR-1981 <005> (176) 
I* EMBSFI +f'K : Packet EMBE[IItE[I .... S_F:CNAL 

assumes C is S, embedded 

Rob 
tJF•dated: 7 M,:t r<"~h B j ( R) 

:- n,ode embedded_s_ final<+,-, - , - , ·-, "f > c 

:- mode embedded_s_final(t,t,+,+,+t+,+,+,?>, 

!*-----·---·- ... - -·--··-·----------------------· ... ---------------·------·-----------*I 
I* rule PP ... LINDER ... S_2: (ppJ -> attaC'h *I 

bedded_s __ f":i.na1(10, (pp), t, t, t., PP .. •.mder ... s_?.). 

embedded ... s ... f inal ( pp_under_s_2, B1, B:,>, H:h r.c: TL J, AS, Packets, t:tH. l UnsPen J, IIB) : -
attaC'h(B1,C,PP,C1), 
semantics(pp_under_x,IIB,B1>, 
! , r1.1).ematch < B2, B3, U1, CC1: Tl. :1 t l{ulematch, AS, Packets, tJrnH~<-m, mn. 

embedded_ 5 __ t" :i. na 1 < 15, t, t, t, t, eml:H-:>dder.L s_done > • 

embedded ... s ... final ( embedded_s_.done, B:i., H:,~, f.C3, CC l TL J, AS, [APack!;: P,~r.ket,sJ, 

POP.-ser,t(ItBold,ItB>, 
!, rt1lematch(C,B1,B2,TL,RulemetC'h,AS,P~ckets,CB3lUnseenJ,Df.C). 



SUBFILE: BNAME.PK @15t58 15-SEP-1981 <OO~> (158) 
I* BNAME.PK I Packet BUILD_NAME 

ctss1Jmes C is NP 

Rob 
llPdated: 20 .Jun<-? 1 9fU 

:- mode build,_name<+,-,-,-,-,1). 
:- mode build_name<+,+,+,+,+,+,+,+tV), 

/*-------- --··- -- ·---------------------- -- -·----------------------- ·- -···--------*/ 
'** rule NAME: rnameJ -> attach toe, *' 

ild_name(10, (name>, t, t, t, name), 

build_name(name,B1,B2,B3,CC:TLJ,AStPAckets,rll11UnseenJ,DB)I-· 
attAch(B1,C,name,C1), 
semantics(name,DB,Bl,C), 
! , r1.1lematch ( B2, B3, U1, CC! I Tl. :1 t l~•.tl eir,atch, AS, Packet,s, l.lr1!HH•m, lH:<) ¼ 

build_name(15, t, t, t, t, end_of_n~me), 

bui ld_rn~me ( end_of _r,ame, Bl, B2, B3, C, AH t t:f':l I PrlcketsJ, Unseen, DB) I -
activate( nP-comPlete, P1, P2 >, 
! , r1.1l.ematch ( B1, B2, B3, C, nP .. dor,<a.', (.:iS, [P2: Packets], Unseen, })B) , 

\\\\\ 



SUBFILE: PCON .. 1+ PK @17 :19 1-MAR-1. 981 <005> ( 112 > 
I* PCONJ.PK f Packet PARSE_CQNJ 

~ssumes Chas and 

Rob 
Updated: 7 Nnvemher 00 (L) 

:- mode Parse_conJ(t,-,-,-,·-,'r). 
:- mode P~rse_conJ(t,+,+,+,t,+,t,+,?>. 

I*-------- ---------------------------- -- -- ---------------------- ·- ·- .. _____ ----*I 

rse_con ... i ( 5, ( VP :t PP), t, t, t, drm-:. .. ~r,d) , 

Parse_conJ(15, t, t, t, t, drop_and), 

Parse_con,H drop_and, Bl, B2, B3, CC I TL hA8, l:APNC'l'-.s I Packets], Uns<.;,><.;,,1·n- BB) f -
r1.1lematch ( C, B1, B2, TL,Rulemat.ch,l-1S, Packets, CB3 I Unseen:!, m-o, 

\.\\\\ 



SUBFILE: SSFIN.PK @15:59 15-SEP-1981 <005> (450) 
I* SSFIN+PK I Packet SS_FINAL 

assumes C is maJor S 

Rob 
Updated: 6 n~cemher 80 (R) 

:- mode s~:;.._fir,al<+,-,-,-,-,1). 
:- mode ss_final<+,+,+,+,+,+,t,t,?J. 

I*---------···--·-···-------------------·-····-·-·--····------------------- - -·--------*/ 
I** r•Jle Pf-' ... LINBER .. S_1: [ppJ attach t.o ~ *I 

_final<:1.0, (pp>, t, t, t, pp_1Jnder .. s .• 1>. 

ss_ fir,al ( PP ... under_s_1, B1, B2, B3, CC: 'fl. :t t A8, Pacv..ets, CU1: Unseen:!, BB> l -
sem~ntics ( pp_under_x, DB, B1), 
attach(B1,C,PP,C1), 
! , rulematch < B2, B3, U1, CC1: r1..:1, Rul ematch, AS, Packets, Un!H-,en, mn. 

I** rule S .. J:.ONEt CfinalPuncJ -> att,ar.h and end+ *I 
ss_fina1(10, (fpunc>, t, t, t, s_done). 

ss_ final ( s .. dor,e, Bl, B2, B3, CC: TLJ, AS ,Par.kets, Unseen, DBol.d) : -
attach(B1,C,fPunc,C1), 
POP .. ser,t ( DBold, DB>, 
alldone<CCllTLJ,DB>+ 

I* rule here for what little fish eat, and Sarden Path stuff *I 
I* Cbel, drop and make nP *I 
. ~ rule INIT ... S-BAR: Cverbl -> drop a~. A NP *I 
ss_ final ( :i.(>, ( sent_s1JbJ), t, t, t, ir,:i. t ... !Lbar >. 

ss_final(:i.njt_s_bar,B1,B2,B3,CCITL:l,AS,f-'ackets,Unseen,DBold)l­
addfeats(C,CcomP-sl,C1), 
semant.:i.cs ( ini t_s_bar, DBol. d, Ct B~.) , 
net"···node ( s, C maJor J, S > , 
semantjcs(start,DBold,S), 
POP .. sent. ( [IJ:cold, DB1), 
p1,1sh .. sent ( S, DBl, DB), 
! , r1.1l em at.ch (Cl, B1, B2, CS: TL :J, R1.1:1 ematc-h, AS, C CcPool, Pars<-Ls•.1h,.iJ: f'ar.ketsJ, 

[Kql.lr,!F-eenl,DB>. 

I* CONJOIND:i._s: CcommaJCconJ or bind<·n<t ··> make into a conJo:i.n<-ni 8 *I 
ss_final(10, (comma>, (conJ t binder>, t, t, c-onJoined_s). 

ss_ final ( conJoined_s, Bl, B2, B3, CC: Tl. :I, AS, f'acl<.ets, CUl, U2 l UnseP.nJ "l.lBrilr..0 : -
net-i •. node ( s, S1), 
attach(C,S1,s,S2>, 



attech(B2,S2,conJ,S3), 
POP .. sent(£1Bold,£1B2>, 
r:,, .. ,sh ... sent ( S3, £1B2, IIB 1 ) , 
net"·· r,ode ( s, Snew) , 
Push ... sent ( Snew, IIB 1 , DB) , 
! , rul ematch ( B3, U1, U2, [Snet.,, H:~ l Tt..:.1, Rulematch, AS, 

r Ccpool, ss-startJ, F'm~l{_f-,t.s:-t, l.lnseen, ItB >. 

I* HYPO_S t t:comma] -> then an it', whBt- sent.ence is assumed. 
attach the lowest node to the next UP node and 
~dd a news node and Pre~. *I 

ss_final(10, (comma>, t, t, t, hypo_s). 

ss_ f ir,al ( h,~,:,o_s, B1, B2, B3, CS, IFS: Tl..], AS, [f .. j_, f'ncfr..etsJ, CU1 f Ur1s<~P.r1], ))Bo] d) :­
attach ( S, IFS, s, S1), 
SP.IT!Bntics(hYPo_s,£1B), 
net., .. node ( s, Snew) , 
POP .. sent ( ItBold, IIB1), 
Pt.1sh ... sent ( Snew, £!Bl, DB), 
! , N1lematch( B2, B3, U1, CSnew ,8:i. l TLl ,Rulematch,AS, 

C Cc-Pool, ss_startJ, Packets], lJnH-<~<~n, ):I~). 

\\\\\ 



SUBFILE: EMBSUP.PK @19t8 4-MAR-1981 <005> (296) 
I* EMBSVP + PK : Packet EMBEititEit_S ... VP 

assumes C is VP, embedded 

:- mode embedded_s_vP<+,-,-,-,-,~>, 
:- mode embedded_s_vp(t,+,+,+,+,t,+,+,?>. 

Rob 
Updated: 6 MBrch 81 (R) 

l*··----------·-----------------·-------···----------------------------------*I 
I* rule OBJ_JN_EMBEititEit_s: [np] -> Attach to C as nP 

has semantic check that is left out *I 

embedded_s_vp ( obJ_ir,_embedded_s, IH, )::;,~, f.C3, CC I TLJ, AS, Packet.s, UJ:I. I tJnseenJ, DB>:­
attach( Bl, C, nP, Cl>, 
semantics(obJ_in_embedded_s,DB,Bl>, 
! , rulematch ( B2, B3, Ul, CCl I "f I. :I,. i.:,.1:1 ematch, AS, Packets, lJnse<-m, DB>, 

I* rule PP_UNIIER_VP_2: [pp]-> attach, semantics left out 

embedded_s_vp < 10, <PP>, t, t, t, PP .. •.mder .. vP .. 2 >. 

embedded_s_vp(pp_under_vp_2,B1,B2,B3,[CITLJ,AS,Packets,CU11lJn~eenJ,Dfc)C­
attach(B1,C,PP,C1), 
semantics(pp_under_x,ItB,Bl>, 
! , rulematch(B2,B3,U1, CC1 In. :1 i-R1.1Jematch,AS,Packets,Uns<~en,J1B). 

I* rule EMBEDDED_vp_{IQNE: Ct]-> drop C, 

embedded_s .. vP < 15, t, t, t, t, embedd<~d .. vP . .done >. 

embedded_s_yp(embedded_vp_done,BltB2,B3,[CITLJ,CCwh_comP,B11:tlASJ, 
CAPackslPacketsJ,Unseen,Ilfc) :­

attach(B11,C,trace,C1>, 
semantics(drop_yp_trace,ItB,Bll>, 
! , r1.1lematch (Cl, Bl, B2, TL, R1.1:t. em~t-c-h, AS, Packets, C B3 I Uns<N~nJ, [If:<) , 

embedded_s_vp(embedded_vp_done,Bl,B2,Fc3,CCITLJ,AS,CAPacksll)RcketsJ, 
Unseen,flfc)t­

semantics(vp_done,ItB,Bl,C>, 
!, rulematch(C,B1,B2,TL,Rulematc-h,AS,PRckets,CB31UnseenJ,[lf:<). 

\\\\\ 



I* TOP.LPL: Top level of the Parser etc 

%% Run Interpreted%% 

so 

show 

show. 

% Go from the terminal 

:- ttYnl, disPlaY('Sentence: '), ttYflush, 
read_in(Sentence), 
convert_wordlist(Sentence,Nodelist>, 
asserts( last_sent(Sentence) >, 
do_sentence(Nodelist>. 

% Show all the sentences 

:- ttYnl, disPlay('Sentences:'>, ttYnl, ttYnl, 
last_sent(Sentence), 
disPlaY(Sentence>, ttYnl, 
fail+ 

% Redo last sentence 

redo :- call( last_sent(Sentence) >, 
! , 
ttYnl, disPlay('Parsins: '), disPlay(Sentence>, ttYnl, 
convert_wordlist(Sentence,Nodelist>, 
do_sentence(Nodelist>. 

% Remove record of last sentence 

oops :- retract( last_sent(_) >, 
disPlaY('(Ok, I''ve forsotten it!)'), ttYnl, 
! + 

% Leave the P•rser, showins all the sentences 

bye :- los, 
show, ttYnl, 
disPlaw('Goodbwe'>, ttwnl, 
halt+ 

% Parse a sentence 



do_sentence(Nodelist> 
:-

trY-Parse(Nodelist,Time,ANS), 
showtime(Time>, 
set_tree(ANS,Tree), 
Print_tree(Tree>, ttwnl, 
try_db(ANS>, 
! • 

¾ Error messase if can't do it 

try_parse(Nodelist,Time,ANS> 
:- Parse(Nodelist,Time,ANS), 

! • 

try_parse(_,_,_) 
:- ttYnl, disPlay('Sorrw! I couldn''t Parse that'>, ttwnl, 

fail. 

¾ Ask if user wants to see database 

trw_db(DB> 
:- ttwnl, disPlaw('Print DatahaseY '), ttwflush, 

setwes, 
! , 
ttwnl, disPlaw('[lata Base:'>, ttwnl, 
Print_db([tB). 

setwes 
:- rePeat, 

setO<C>, 
( (C \/ 8'40) =:= 121 

) , 
sldP(31 >. 

; ..k'C = : = 31 , ! , ·t" a i lA 
-;.... :fai L_ 

¾ Show the Cf-'U t. i ff,e taken 

showtime(Time) 
:- nl, write('Runtime = '>, wrjte<Time>, 

write(' milliseconds.'>, nl, nl. 

ir,Put (Problem) 
:- seeins(Old>, 

fileerrors, 
los, 
tfast, 

¾ Input lots of sentences from a file 



reF-eat, 
flush_sens'!::lm, 
see(F'roblem), 
read_in<Sentence>, 
see< Old>, 
do(Sentence), 

close(F'roblem>, 
! • 

do(Cend,.J). 

do(Sentence) 
:- tt'!::lnl, disF-la'!::l('F'arsins: '), disF-la'!::l(Sentence>, tt'!::lnl, 

convert_wordlist(Sentence,Nodelist>, 
tr'!::1-F-arse(Nodelist,Time,ANS>, 
showtime ( Tirrie), 
times_called(rules_checked>, 
times_called(rules_run>, 
times_called(attach), 
set_tree(ANS,Tree>, 
¾F-rint_tree(Tree>, tt'!::lnl, 
¾F-rint_db(ANS>, 
! , 
fail. 

increment<Attach) :- counter(Attach,N), 
retract(counter(Attach,N>>, 
N1 is N+1,. ! , 
assert(counter(Attach,N1)). 

increment(Attach) :- assert(counter(Att~ch,1)). 

times_called(Function) :­
counter(Function,Times), 
write(Function>, write(' was called'), write(Times), 
write(' times.'), nl, 
!, retract( counter(Function,Times) ). 



ILE: TFLAG.LPL @22:8 10-APR-1981 <005> (101) 
I* TFLAG.LPL : Settins the trace flas etc. 

XX Run Interpreted XX 

Lawrence 
Updated: 23 APril 81 

X SimPle routines for settins the flas 

tnice :- flas(trace_flas,_,tnice>, t. 

ton:- flas(trace_flas,_,ton>, t. 

ff:- flas<trace_flas,_,toff>, t. 

tfast :- flas(trace_flas,_,tfast>, t« 

tcrash :- flas(trace_flas,_,tcrash>, t« 

X Show current flas 

t :- flas(trace_flas,TF,TF>, 

\\\ 

ttwnl, 
disPlaw('Tracins is set tol '>, 
disPlaw<TF>, ttwnl. 



SUBFILE: INIT. @20:58 10-APR-1981 <005> (357> 
I* INIT I Interpreter initialisations for Rob's parser 

Lawrence 
Updated: 23 APril 81 

%X Consult this file: CinitJ XX 

% FIXES 
% 
% (31 March 81) 
¾ 
% Char,ged 
% This is 

ok 
so 

so that it calls 'reinitialise' instead of 'treinit' 
that the new Prolos system <v 3.23 today) can be used 

% 

:- tfast. % Initial tracin8 setting 

Portray(X) :- Pn1CX>. % Allows proper treatment of features for ~ver~thins 
% Printed (es during debugging). 

% MaPPins from Packet names to file names 

Packet(P) :- filename<P,_). 

filename(ss_start,'sstart+Pk'). 
filename(cPool,'cPool+Pk'). 
filename(nPool,'nPool+Pk'>• 
filename(Parse_det,'Pdet.Pk'>• 
-·1ename(Parse_ap_1,'PGP1.Pk'). 

__ , lename < Parse_op_2, 'PGP2. Pk'). 
filename(Parse_adJ,'PadJ.pk'>. 
filename(Parse_noun,'Pnoun.Pk'). 
filename(np_comPlete,'nPcom.Pk'>• 
filename(Parse_PP,'ParPP.Pk'). 
filename(parse_subJ,'psubJ.pk'). 
filename(no_subJ,'nosubJ+Pk'). 
filename(Parse_aux,'Paux.Pk'>• 
filename(build_aux,'bldaux.Pk'). 
filename(Parse_vP,'PvP.Pk'). 
filename(passive,'Passiv.Pk'>• 
filename(ss_vp,'ssvP+Pk'>• 
filename(obJect,'obJ.pk'). 
filename(no_subJ,'nosubJ+Pk'). 
filename(that_comP,'thatc.Pk'). 
filename(inf_comP,'infc.Pk'>• 
filename(to_less_inf_comp,'tlicom+Pk'), 
filename(to_be_less_inf_comp,'tblcom,Pk'>• 
filename(two_obJ,'twobJ+Pk'). 
filename(embedded_s_final,'embsfi+Pk')c 

.. 



filename(build_name,'bname.pk'>• 
filename(Parse_conJ,'PconJ.pk'). 
filename(ss_final,'ssfin.Pk'). 

r. TrY not t.o ,.,s.e t,his ! 
r. (if you want efficient compilation) 

not<X> :- X, ! , fail. 

not(X). 

r. Set UP a ~ore imase 

ok. :-

\\\\\ 

core_imase, disPlaw(' 
ttYnl, ttYnl, 
reinitialise. 

r ROBBIE the Parser :J'), 



SUBFILE: BITINI. @13:17 4-MAR-1981 <005> (188> 
I* BITINI : Set aside certain bits in the feature rePn 

Lawrence 
UPdated: 21 November 80 

X% Consult this file: CbitiniJ %% 

% Various funny feature oPerations Rssume that certain bits in the 
% feature bit-vector have been set ~side for certain features. 
r. 
X This is set up here. See the filest 

HACKS.LPL 
DBREP.LPL 

for the bit hackin~ 
for how these entrie~ work 

recorda(ns,bits(1),_), 
recorda(nPl,bits(2),_), 

recorda(s,bits(3),_), 
recorda(nP,bits(4),_), 
recorda(vP,bits(5),_), 
recorda(PP,bits(6),_), 
recorda(aP,bits(7),_), 
recorda(oP,bits(8),_), 

recorda(no_subJ,bits(9),_), 
recorda(that_comP,bits(10),_), 
recorda(inf_comP,bits(11),_), 
recorda(to_less_inf_comP,bits(12),_), 
recorda(to_be_less-inf_comP,bits(13),_), 
recorda(two_obJ,bits(14),_). 

\\\\\ 

Z Counter 

% NP number 

% Node tYPes 

% Verb tYPes 



SUBFILE: UTILR.PL @20t39 13-NOV-1980 (005> (67) 
I* UTILR: Selected utilities for Rob's Parser 

:- Public member/2, 
aPPend/3+ 

:- mode member<?,?>, 
aPPend(T,1,1). 

mber<X,CX:_J). 

member<X,C_:RestJ) :- member<X,Rest), 

BPPend(CJ,L,L>. 

Lawrence 
UPdatedt 8 Oct 80 

BPPend(CXIRestJ,L,CX:OthersJ) :- aPPend(kest,L,Others>+ 



SUBFILE: LOOKUP.LPL @17:11 13-NOV-1980 <005> (548) 
/*LOOKUP.LPL: Dictionary lookup routines 

:- Public convert_wordlist/2, 
lookuP/2. 

:- mode convert_wordlist<+,?>, 
lookuP<+,?>, 
lookuP2<+,->, 
askuser<+,->, 
like(+,+,->, 
Jdone<+,+,+>. 

Lawrence 
UPdated: 9 Oct 80 

¾ Convert a list of words to a list of nodes 
¾ by lookin~ UP all the words 
¾ Stick a couPle of null nodes on the end to make 
¾ sure all the buffers are always full of somethin~ 

convert_wordlist(CJ,Cnull_node,null_nodeJ). 

convert_wordlist(CWord:Rest1J,CNode:Rest2J) 
:- lookuP(Word,Node), 

convert_wordlist(Rest1,Rest2). 

¾ Lookup the definition of a word 
¾ Easy if Bn inte~er 
¾ or try the dictionary 
¾ or try usin~ the morPholoSY 
¾ or, in desP~rBtion, ask the user 

lookuP(V,_) 
:- var<V>, 

! , 
ttYnl, display('** LOOKUP fBilure - attempt to lookup variable.'>, 
ttYnl, 
fail+ 

l-0okuP(Node,Node) :- isnode(Node), !. 

lookuP(Word,word_node(Word,Fr)) 
:- lookuP2(Word,Fr), 

! • 

lookuP(Word,_) 
:- disPlay('** Unknown word: '), 

disPlaY(Word), ttYnl, 
fail+ 

¾ Already done 



% Find the <FeatureRePn> 

lookuP2(I,Fr) 
:- inteser(I), 

! , 
feature_rePn(ouantitY,Fr). 

lookuP2(Word,Fr> 
:- set(def,Word,Fr>. 

lookuP2(Word,Fr> 
:- morPho(Word,Fr>, 

Put(def,Word,Fr). 

lookuP2(Word,Fr) 
:- askuser(Word,Fr>. 

% Remember it! 

% Ask the user for a definition 
% He must SUPPlY a similar word that is known 

askuser(Word,Fr) 
:- ttYnl, disPlay('WARNING - unknown word: '), disPlaY(Word), 

ttynl, ttYnl, 
disPlay('Please sive another word which it is like'), ttYnl, 
disPlay('(End with a Period, TYPe -z to sive up)'), ttYnl, 
rePeat, 

< ttYnl, disPlaY('> ') 

ttYflush, 
read(Other), 

; disPlay('(Have another go)'), ttYnl, fail >, 

( atomic(Other) ; disPla~('Please sive one word in lower case'>, 
fail >, 

(Other= end_of_file, 

) , 

seen, 
! , 
fail 

ttYnl, 
! ♦ 

like(Oldword,Newword,Fr> 

; like(Other,Word,Fr> 

% Declare that some word is like an already known word 
% Look in dictionary 
% or use morPholosw 

:- set(def,Oldword,Fr>, 
! , 
Jdone(Oldword,Newword,Fr). 

like(Oldword,Newword,Fr) 
:- morPho(Oldword,Fr>, 

! ' 
Jdone(Oldword,Newword,Fr>, 



like(Oldword,_,Fr) 
:- disPlaw('Sorrw, I don''t know'), disPlaw(Oldword>, 

disPlaw(' either!!'), ttwnl, 
fail+ 

X Now have a v~lid definition; enter with messase 

Jdone(Oldword,Newword,Fr> 
:- Put(def,Newword,Fr>, 

disPlaw('OK - '>, disPlaw(Newword>, 
disPlaw(' is now like'), disPlaY(Oldword). 



SUBFILE: M0RPH0.LPL @13:48 20-MAR-i98l <005> (393) 
I* M0RPH0.LPL: MorPholosY for Rob 1 s P~rser 

:- Public morPho/2+ 

:- mode morPho(+,->, 
set_chanse<+,-,->, 
find_endins<+,-,-,->, 
further<+,+,-,->, 
endins<?,?>, 
fop( ♦ ,->, 

dooP(t,+,->. 

Lawrence 
Updated: 21 March 81 

¼ Try to find features of a word usins 
¼ morPholosical rules 

mor,:,ho(Word,Fr> 
:- find_endins(Word,Endins,FrE,koot>, 

set_chanse(Endins,FrAdd,FrDel>, 
or(FrE,FrAdd,Added>, 
frsubtract(Added,FrDel,Fr>, 
asserta( root(Word,Root) >, 
! • 

¼ Find feat,ures t,o add and delete 

t_chanse(Endins,FrAdd,FrDel> 
:- set(morPh,Endins,FrAdd-FrDel>, 

! • 

set_chanse(Endins,_,_) 
:- ttYnl, disPlaY('** No morPh maPPin~ for: '>, 

disPlaY(Endins>, ttYnl, 
fail+ 

¼ Try and Pull an endins off the word 

find_endins(Word,Endins,Fr,Root> 
:- name(Word,Chars>, 

endins(Echars,Fty,:,e), 
aPPend(Rchars,Echars,Chars>, 

! ' 
further(FtYPe,Rchars,Fr,Root), 
name(Endins,Echars>. 



further<FtYPe,Rchars,Fr,Root> 
:- foP(FtwPe,Op), 

doop(0P,Rchars,Rchars2), 
name(Root,Rchars2), 
get(def,Root,Fr>, 
! ♦ 

ending(•ing•,further). 
ending(•ed•,further>. 
ending(•en•,further). 
ending(•er•,further>. 
endins<•est•,further). 
ending(•es•,furthers). 
ending(•s•,furthers). 

ding(•1w•,furtherlw). 
, ..• ·,ding( •ness• ,further). 
endins<•ise•, further). 

fop ( _, r,•J 11 > • 

X Table of endin~s 

X Further nPerBtions after removal a~ endins 

fop(further, add(•e•)). 
fop(further, swap(•i•,•y•)). 
fop(further, swaP(CC,CJ,CCJ)). 
fop(further, swap(•v•,•t•>>. 

fop(furthers, add(•e•)). 
fop(furthers, swap(•ie•,•w•>>. 
fop(furthers, swap(•ve•,•t•>>• 

p(furtherlw, add<•11e•>> • 
. ~P(furtherlY, swap(•i•,•y•)). 

X Perform nPer~tions 

dooP(null,Rchars,Rchars). 

dooP(add(S),Rchars,Rchars2) 
:- aPPend(Rchars,S,Rchars2). 

doop(swaP(S1,S2>,Rchars,Rchars2) 
:- aPPend(X,S1,Rchars>, 

aPPend<X,S2,Rchars2>. 



SUBFILE: HAS.LPL @13:18 4-MAR-1981 <005) (251) 
I* HAS.LPL: Routine for checkins that a buffer satisfies 

certain feature constraints. 

:- P•Jbl ic has/2. 

:- mode has(+,+>, 
check_spec<+,+>. 

Buffer has SPec 

where: 

Sr:-ec --> t 
SPec & Spec 
Spec t SPec 
not SPec 
Feat•Jre. 

Lawrence 
Updated: 8 March 81 

Feature--> {some atom rePresentins a feature>+ 

and: 

has(V,_) 
:- var(V>, 

! ' 
ttl:ml, 

Buffer is a <NodeStructure> 

¾ Check that some node satisfies the Feature SPec 
¾ note that SPec is siven usins literal features 
¾ ie atoms rather than Bit vectors 

disPla~C'** HAS error - Buffer is a variable.'>·, tt~nl, 
fail. 

has(_,t) :- ! • 

has(Node,Sr:,ec) 
:- set_featsCNode,Fr>, 

check_spec(SPec,Fr). 

% SPeed•JP 



r. Do the sctusl check (decode the SPec) 

check_sPec(t,_) :- !+ 

check_spec<S&Srest,Fr> 
:- ! , 

check_spec(S,Fr>, 
check_sPec(Srest,Fr>. 

check_spec(StSrest,Fr) 
:- check_spec(S,Fr>, 

! + 

check_sPec(StSrest,Fr> 
:- ! , 

check_sPec(Srest,Fr>. 

check_spec(not<S>,Fr) 
:- check_spec(S,Fr), 

! , 
fail+ 

check_spec(not(S>,Fr) :- !+ 

check_spec<S,Fr> 
:- check_feature(S,Fr>+ 

\\\\\ 



SUBFILE: PACKS.LPL @17:11 13-NOV-1980 <005> (118> 
I* PACKS.LPL: Routines concerned with Packets 

:- Public activate/3, 
deactivate/3. 

:- mode activate<+,+,?>, 
deactivate<+,+,?>. 

Lawrence 
Updated: 5 Oct 80 

% Activate new Packet on top of AP stack 

activate(Packet,APlist,CPacketlAPljstl). 

% Deactivate packet from toP of AP stack 

deactivate(Packet,CPacketlAPlistJ,APlist) :- !. 

deactivate(Packet,CPIRest1J,CPIRest2l) :- !, deactivate(Packet,Rest1,Rest2). 

deactivate(Packet,CJ,CJ) 

\\\\\ 

:- display('** Unable to deactiv~te '>, 
disPlaY(Packet>, ttYnl, 
fail+ 



SUBFILE: NODE.LPL @16:41 20-SEF'-1981 <005> (1375> 
/* NODE.LPL : Routines for handli~~ Par~e tree nodes 

:- Public isnode/1, 
new_node/2, 
new_node/3, 
attach/4, 
attach/5, 
Percolate/3, 
addfeats/3, 
coerce/3, 
get_label/2, 
get_feats/2, 
change_feats/4, 
chlabel/2, 
closenode/2. 

:- mode isnode(+>, 
new_node(+,->, 
new_node(+,+,->, 
attach<+,+,+,->, 
attach<+,+,+,-,+>, 
atterr<+,+,+,+>, 
Percolate<+,+,->, 
addfeats(t,+,->, 
addf(+,+,->, 
coerce(+,+,->, 
coercefr<+,+,->, 
transfer<+,+,+,->, 
transfer2(+,+,+,->, 
np_number<+,+,+,->, 
select_hole<+,+,?,?,?), 
get_label(+,?>, 
get_word(+,?>, 
set_feats<+,->, 
chanse_feats<+,-,-,->, 
chlabel<+,->, 
closenode<+,->. 

Lawrer,ce 
Updated: 

A <NodeStructure> can be one of the followins twPes: 

n•Jll-node 

word_node(Word,Fr) 

closed_node(Label,Fr,Citems> 

oPen_node(Label,Fr,Oitems,Hole) 

/lf'j L .. ( o/ a. Yh~ t,Ji pJ).t-J 

6'j k'D{s <;1/ l{_, I 1,,1 fl>~ i½ . 



where: 
Word is a word from the dictionary. 
Fr is a <FeatureRePn> •tructure. 
Label is of the form T~Pe-N. 

TYPe is a simPle feature <an <atom>>. 
N is an identifYins inteser. 

Citems is either 
CJ, an emPtY list; 
[_I_J, s list of closed nodes or word nodes. 

Oitems and Hole forms difference list of closed nodes 
(ie Hole is the variable st the end of Oitems>. 

¾ Check that some structure is a node 

isr,ode(V) :- var(V), ! , fail. 

A~node(null_node). 

isnode(word_node(_,_)). 

isnode(closed_node(_,_,_)). 

isnode(oPen_node(_,_,_,_)). 

¾ Create a new oPen node (two versions) 

new_node(TwPe,Node) 
:- new_node(TYPe,CJ,Node). 

new_node<TYPe,Flist,oPen_node(Label,Fr,Hole,Hole)) 
:- festure_rePn(CTYPe:FlistJ,Fr>, 

sensYm_label(TYPe,Label>, 
! ♦ 

new_node(TYPe,Flist,_) 
:- disPlsy('** Cannot create new node& '), 

disPlsy(fype), disPlaw(' - '), disPlsw(Flist), ttwnl, 
fail. 

attach( 

¾ Attach a node to another node as a Foo 
¾ This routine also moves various features 
¾ about, and makes decisions about which 
¾ hole to retain for future attaches 

word_node(Word,FrL>, 
oPen_node(Label,FrU,Items, 

Foo, 

C closed_node(Foo-'*',Null, 
C word_node(Word,FrLnew) J > 

Hole J), 

oPen_node(Label,FrUnew,Item5,Hole) > 



attach( 

increment(attach), 
coercefr(Foo,FrL,FrLnew>, 
transfer(FrLnew,Label,FrU,FrUnew>, 
nullfr(Null>, 
! • 

oPen_node(LabelL,FrL,ItemsL,HoleL>, 
oPen_node(LabelU,FrU,Itemi;U, 

C closed_node(LabelL,Frl.new,Itemsl) 
: HoleU J), 

Foo, 
oPen_node(LabelU,FrUnew,XtemsU,HoleX> > 

increment(attach>, 
addf(Foo,FrL,FrLnew>, 
transfer(Frlnew,LabelU,FrU,FrtJnew>, 
select_hole(LabelL,LabelU,HoleL,HoleU,HoleX>, 
! • 

_utach(Node1,Node2,Foo,_) 
:- atterr(attach,Node1,Node2,Foo>, 

fail. 

7. 
7. 

Attach for after the headnoun 
called only a few times 

7. hole is lower hole is has~ headnoun 

attach( oPen_node(LabelL,FrL,ItemsL,HoleL), 
oPer,_node ( nP-NumU, F rtJ, :i:temsU, 

Cclosed_node(LabelL,Frlnew,ItemsL> 
J >, 

Foo, 
oPen_node(np-NumU,FrUnew,ItemsU,HoleL), 
DB > 

:­
increment(attach), 

7. 
7. 

find( headnoun(np-NumU,_), DB>, 
addf(Foo,FrL,FrLnew>, 
transfer(FrLnew,nP-NumU,FrU,FrUnew>, 
! • 

This is a hack to do complex head nouns okaY+ 
It avoide usin~ noun_hack 

attach( word_node(Word,FrL>, 
oPen_node(Label,FrU,Items, 

C closed_node(noun- 1 *1 ,Null, 
C word_node(Word,Frlnew) J > 

Hole J>, 
no1Jnns, 
oPen_node(Label,FrU,Items,Hole), 
DB> 

increment(attach>, 
coercefr(noun,FrL,Frlnew>, 
n•Jl 1 fr( Nul 1), 
! • 



attach( NodeL,NodeU,Foo,Result,DB> 1-
attach(NodeL,NodeU,Foo,Result>, !. 

atterr(TYPe,X,Y,Z> 
:- ttwnl, 

display( ✓ ** Failed to ✓,, 
disPlaY(TYPe), disPlay( ✓ (8s ✓,, 

disPlaY<Z>, disPlaY( ✓,:✓,, ttynl, 
disPlaw( ✓ Lower: ✓,, Print<X>, ttYnl, 
disPlay( ✓ UPPer: ✓,, Print(Y), ttYnl. 

¼ Percolate features across 
¼ This is like attach except that nothing 
¼ is attached - only the movement of features 
¼ occurs 

~rcolate<NodeL,NodeU,Newnode) 
:- get_feats(NodeL,FrL), 

chanse_feats(NodeU,FrU,FrNew,Newnode>, 
get_label(NodeU,Label>, 
chlabel(Label,Labelnew>, 
transfer(FrL,Labelnew,FrU,FrNew>, 
! • 

Percolate(Node1,Node2,Newnode) 
:- atterr(Percolate,Node1,Node2, ✓ 1 >, 

fail+ 

chlabel(aux-X,aux1-X) :- !. 
chlabel(_,_). 

¼ chlabel is a hack for Percolate 

¼ Add features to a node 

addfeats(Node1,Flist,Node2) 
:- change_feats(Node1,Fr1,Fr2,Node2), 

addf<Flist,Fr1,Fr2), 
! • 

addfeats(Nodel,Flist,_) 
:- display( ✓ ** Cannot add featuresl ✓,, 

disPlaw(Flist>, ttwnl, 
disPlaw( ✓ To: 1 ), Print<Nodei>, ttwnl, 
fail. 

addf(Flist,Fr1,Fr2> 
:- feature_rePn(Flist,FrX>, 

or(Fr1,FrX,Fr2). 



X Coerce the features of a node in 
X accordance to a tYPe 

coerce(TYPe,Node,Newnode) 
:- chanse_feats(Node,Fr1,Fr2,Newnode), 

coercefr(TYPe,Fr1,Fr2>, 
! • 

coerce(TYPe,Node,_) 
:- disPlaw<'** Cannot coerce (to'), disPlaY(TYPe>, 

disPlaY(')t '), Print(Node>, ttYnl, 
fail+ 

ercefr(TYPe,Fr,Frnew) 

X Coerce features to asree with TYPe 
X 'coercefr' deals with feature rePns 
X 'coerce' (above> deals with nodes 

:- set(coerce,TYPe,FrX>, 
! , 
and<Fr,FrX,Frnew). 

coercefr(TYPe,Fr,Fr). 

X Transfer features UP 

transfer(Frlower,TYPe-_,FruPPer,Frnew) 
:- transfer2(TwPe,Frlower,FruPPer,FrX>, 

nP_number(TYPe,Frlower,FrX,Frnew). 

transfer2{TYPe,Frlower,FruPPer,FrX) 
:- set(transfer,TYPe,FrT>, 

! , 
and(Frlower,FrT,Y>, 
or(Y,FruPPer,FrX). 

transfer2(_,_,FruPPer,FruPPer>. 

nP_number(nP,Frlower,FruPPer,Frnew> 
:- ! , 

noun_hack(Frlower,FruPPer,Frnew). 

nP_number(_,_,Fr,Fr). 

X Decide whether to use deep or normal hole 
X This is Pretty unsophisticated at the moment 

select_hole(_,_,CJ,NormalHole,NormalHole). 



% Access the label of a node 

set_label(closed_node(Label,_,_),L) I- !, L=Label. 

set_label(oPen_node(Label,_,_,_),L) I- !, L=Label. 

set_label(word_node(Word,_),L) :- root(Word,L>, !. 

get_label(word_node<Word,_),L) :- !, l.=Word. 

set_label(Node,_) 
:- ttYnl, disPlaY('** Cannot set label: '>, 

Print(Node), ttYnl, 
fail. 

% Select features from a node 

_ ~t-feats(null_node,NFr> :- !, nullfr<NFr). 

set_feats<Node,Fr> :- ars(2,Node,Fr>. 

% Handw routine for chansins features 

chanse_feats(word_node(W,Fr1),Fr1,Fr2,~ord_node(W,Fr2)>. 

chanse_feats(closed_node(L,Fr1,I),Fr1,Fr2,closed_node<L,Fr2,J)). 

chanse_feats(open_node(L,Frl,I,H>,Fri,Fr2,oPen __ node(L,Fr2,I,H)>. 

% Close an oPen node 

osenode( open_node(Label,Fr,Items,CJ>, 
closed_node(Label,Fr,Items) ). 



SUBFILE: FEATUR+LPL @17:4 22-MAR-1981 <005> (987) 
I* FEATUR.LPL: Routines for handlin~ feature rePresentations 

:- Public isfr/1, 
r11Jl 1 fr/1, 
feature_ rePr,/2, 
bits_rePn/2, 
check_feature/2, 
and/3, 
or/3, 
frs•Jbt ract/3, 
frtolist/2, 
frbits/6. 

:- mode isfr(?>, 
null fr(?>, 
feature_rePn(t,?), 
feature_rePn<+,-,-,-,-,-,->, 
bits_rePn<t,?), 
makerePn(t,-,-,-,-,-,->, 
check_feature<t,t), 
chkf(t,t>, 
and<+,+,->, 
or<+,+,->, 
comPl(t,->, 
frtolist<t,?>, 
frvecs<t,t,1,1), 
frvec(t,t,?,?>, 
frbits(t,t,t,t,1,1). 

A <Feat•JreRePn> has the fol lowin~ form: 

feature(N1,N2,N3,N4,NS,N6> 

where: 

Lawrence 
Updated: 13 March 81 

N1,N2,N3,N4,N5,N6 sre intesers thus Providin~ ~ 108 bit vector 
(ie 6 x 18 bits>. 

X Structure is a <FeatureRePn> 

isfr<V> :- var(V), ! , fail. 

isfr(feature(_,_,_,_,_,_)). 



% The null feature rePn 

nullfr(feature(0,0,0,0,0,0)). 

%% Conversion from surface form%¾ 

% Convert from literal rePn to <FeatureRePn> 

feature_repn(Flist,feature(N1,N2,N3,N4,N5,N6)) 
:- feature_rePn(Flist,N1,N2,N3,N4,N5,N6), 

! + 

feature_repn(Flist,_) 
:- display('** Failed to convert feature list: '>, 

disPlaY(Flist>, ttYnl, 
fail+ 

feature_rePn(CJ,0,0,0,0,0,0) :- !+ 

feature_rePn(CHDITLJ,N1,N2,N3,N4,N5,N6> 
:- ! , 

feature_rePn(HD,Hn1,Hn2,Hn3,Hn4,Hn5,Hn6), 
feature_rePn(TL,Tn1,Tn2,Tn3,Tn4,Tn5,Tn6), 
N1 is Hn1 \/ Tn1, 
N2 is Hn2 \/ Tn2, 
N3 is Hn3 \/ Tn3, 
N4 is Hn4 \/ Tn4, 
N5 is Hn5 \/ Tn5, 
N6 is Hn6 \/ Tn6+ 

feature_rePn(A,N1,N2,N3,N4,N5,N6) 
:- atom<A>, 

set(fr,A,X>, 
makerepn(X,N1,N2,N3,N4,N5,N6), 
! ♦ 

feature_rePn<X,_,_,_,_,_,_) 
:- ttYr1l, 

disPlay('** Unknown feature: '), 
disPlay(X), ttYnl, 
fail+ 

% Database uses bits( •••• ) rather then feature( •••• ) 
r. for definin!\f the Feat1Jre tass themselves. 

bits_repn(Flist,bits(N1,N2,N3,N4,N5,N6)) 
:- feature_repn(Flist,N1,N2,N3,N4,N5,N6), 

! • 

bits_rePn(Flist,_) 
:- feature_repn(Flist,error>+ ¼ Hack! Forces error messase 



r. Decode a bits database entry 

makerePn(bits(N1,N2,N3,N4,N5,N6>,Nl,N2,N3,N4,N5,N6). 

makerePn(bits<N>,N1,0,0,0,0,0> :- N =< j 8, ! , N1 is 1 ·(-::: (N-1>+ 

makerePn(bits<N>,0,N2,0,0,0,0> :- N =•::: 36, ! ' N2 is 1 << ( N-19). 

makerePn(bits<N>,0,0,N3,0,0,0> :- N =< 54, ! ' N3 is 1 ·<·< (N-37>. 

makerePn(bits(N),0,0,0,N4,0,0) :- N =< 72, ! ' N4 is 1 -:::.::: ( N-55 > • 

makerePn(bits<N>,0,0,0,0,N5,0) :- N =< 90, NS is 1 ·(•::: <N-73). 

makerepn(bits<N>,0,0,0,0,0,N6> :- N =<108, N6 is 1 ·<·( <N-91>+ 

•h Checkins Presence of features r.% 

r. Check literal feature spec asainst <FeatureRePn> 

check_feature(F,Fr) 
:- atom<F>, 

set(fr,F,Br>, 
! ' 
chkf(Br,Fr). 

chkf(bits(Bit>,feature(N1,N2,N3,N4,N5,N6)) 
:- Bit =< 18, ! , N1 I\ ( 1 -:::-::: (Bit-1)) 

Bit =< 36, ! , N2 I\ (1 <>::: (Bit-19)) 
Bit =< 54, ! , N3 I\ ( 1 ·<<: OHt.-37>) 
Bit =·( 72, ! ' N4 I\ (1 << (Bit-5S>> 
Bit =•::: 90, ! ' NS I\ (1 ·(·< <Bit-73)) 
Bit =<108, ! ' N6 I\ (1 -:::.::: (~:i t-91)) 

)· 0 ; 
·-,. -~ 0 ; 
·-,. -~ 0 ; 
)· 0 ; 
> 0 . 

' :::- o. 
chkf(bits(F1,F2,F3,F4,F5,F6),feature(N1,N2,N3,N4,N5,N6)) 

:- F1 =:= F1 /\ N1, 
F2 =:= F2 /\ N2, 
F3 =:= F3 /\ N3, 
F4 =:= F4 /\ N4, 
F5 =t= FS /\ NS, 
F6 =:= F6 /\ N6+ 

r.r. Operations on <featureRePn)'s %% 

r. And tosether two feature rePns 

and(feature(A1,A2,A3,A4,AS,A6>,feature<B1,B2,B3,B4,BS,B6), 
feature(N1,N2,N3,N4,N5,N6)) 

:- Nl is A1 /\ B1, 
N2 is A2 /\ B2, 
N3 is A3 /\ B3, 



N4 is A4 /\ B4, 
NS is AS/\ BS, 
N6 is A6 /\ B6. 

% Or tosether two feature rePns 

or(feature(A1,A2,A3,A4,AS,A6),feature(B1,B2,B3,B4,BS,B6), 
feature(N1,N2,N3,N4,N5,N6)) 

:- Nl is Ai \/ Bi, 
N2 is A2 \I B2, 
N3 is A3 \I B3, 
N4 is A4 \I B4, 
NS is AS \I BS, 
N6 is A6 \I B6+ 

% Subtract one feature rePn from another 

frsubtract(feature(A1,A2,A3,A4,AS,A6),feature(B1,B2,B3,B4,BS,B6>, 
feature(N1,N2,N3,N4,NS,N6)) 

:- Ni is Al I\ \(Bl>, 
N2 is A2 I\ \ < B2 >, 
N3 is A3 I\ \(B3>, 
N4 is A4 I\ \ ( B4 >, 
N5 is AS I\ \<BS>, 
N6 is A6 I\ \ < B6 >. 

%% Conversion back to surface form%% 

,rtolist<Fr,List> 

r. Go the other wa~ 
¾ Convert a <FeatureRePn) into a list of 
r. all the features (as <atom>~s) 

:- isfr(Fr>, 
frvecs(i,Fr,L,CJ), 
List= L+ 

frvecs(7,_,Z,Z> :- !. ¾ 7 i~ muber if Ints Plus 1 

frvecs(N,Fr,List,Z> 
:- ars<N,Fr,Bits>, 

frvec(Bits,N,List,Others>, 
Next is N+l, 
frvecs(Next,Fr,Others,Z>. 

frvec(O,_,Z,Z) :- !. 

frvec(Bits,Vec,List,Z> 
:- frbits(l,18,Vec,Bits,List,2). 



frbits<N,Max,_,_,z,z> :- N > Max, !t 

frbits(N,Max,Vec,Bits,CFIOthersJ,Z> 
:- Bits/\ (1 << (N-1>> > O, 

! ' 
Bit is (Vec-1>*18 + N, 
set(bit,Bit,F), 
Next is N+l, 
frbits(Next,Max,Vec,Bits,Others,Z>. 

frbits(N,Max,Vec,Bits,Others,Z> 
:- Next is Ntl, 

frbits(Next,Max,Vec,Bits,Others,Z)t 



SUBFILE: HACKS.LPL @13:49 13-MAR-1981 <OOS> (370) 
I* HACKS.LPL: Various funnw feature operations 

:- Public noun_hack/3, 
same_hode_twPe/3, 
verb_twPes/2. 

:- mode noun_hack<+,+,->, 
nhck<+,+,->, 
same_node_type(+,+,?>, 
verb_twPes<+,+,?>. 

Lawrence 
UPdated: 13 March 81 

% These routines relw on a knowledse of which bits are used bw 
¾ certain features: (Bits in first word of the vector) 
¾ 
% 
¾ 
r. 

Noun Number 
Node TwPe 
Verb TwPe 

1-2 
3-8 
9-14 

% This state of affairs is set UP in FJTINI 

% Man~le the noun features to force 
% number a~reement 

noun_hack(feature(Bitsl,_,_,_,_,_), feature(Bits2,N2,N3,N4,NS,N6>, 
feature(Newbits,N2,N3,N4,NS,N6)) 

:- Lower is Bits!/\ 2 ✓ 11, 

UPPer is Bits2 /\ 2 ✓ 11, 
nhck(UPPer,Lower,New>, 
Newbits is (Bits2 /\ \(2 ✓ 11)) \/ New. 

% The al~orithm isl 
r. If NP emPtY move number feats UP 
r. If NP has both intersect (by usin~ lower feats) 
% Otherwise thew must a~ree (leave NP) 

nhck(2 ✓ 00,Lower,Lower) :- !. 

nhck<2 ✓ 11,Lower,Lower) :- !. 

nhck(UPPer,2 ✓ 11,UPPer) :- ,. 

nhck(UPPer,Lower,UPPer) :- \(UPPer) /\ Lower O, !. 

nhck(_,_,_) 
:- disPlaw< ✓ ** Unable to force Noun Number a~reement ✓), ttYnl, 

fail+ 



¾ Check two nodes for the same Node tYPe 
¾ features, return the tYPe found (an <atom>> 
¾ There should only be one such tYPe 

same_node_type(Node1,Node2,TYPe) 
:- isnode<Node1>, 

isnode(Node2>, 
set_feats<Node1,Fr1>, 
set_feats(Node2,Fr2>, 
ars<1,Fr1,Bits1), 
ars<1,Fr2,Bits2>, 
Ans is 2'11111100 /\ Bits1 /\ ijits2, 
frbits(3,8,1,Ans,L,CJ), 
L = CTYPeJ. 

¾ Return a list (of <atom>'s> of all the 
¾ Verb tYPe features on a node 

verb_types(Node,List> 

\\\\\ 

:- isnode(Node>, 
set_feats(Node,Fr>, 
ars<1,Fr,Bits>, 
Ans is 2'11111100000000 /\ Bits, 
frbits(9,14,1,Ans,List,CJ). 



SUBFILE: SEM.LPL @0:47 22-NOV-1980 <005> (361) 
I* SEM.LPL : Definition of semanti~ rule aPPlication 

:- Public semantics/2, 
semantics/3, 
semantics/4, 
semantics/5. 

I- mode semantics<+,+>, 
semantics<+,+,+>, 
semantics(+,+,+,+>, 
semantics(+,+,+,+,+>, 
dosem<+,+,+>, 
aPPlY_sem<+,+,+,+>, 
aPPlY-sem<+,+,+>, 
match_sem<+,+>, 
msem<?,+). 

¾ Interface from Packets 

semantics(TYPe,DB> :- dosem(TYPe,DB,[J). 

semantics(TYPe,DB,A> :- dosem(TYPe,D~,CAJ>. 

semantics(TwPe,DB,A,B) :- dosem<TwPe,D~,CA,BJ> • 

Lawrence 
LIPdated: 21 November 80 

• emantics(TwPe,DB,A,B,C> :- dosem(TYPe,DB,CA,B,CJ). 

¾ Find a semantic rule and aPPlY it 

dosem(TwPe,DB,Arss> 
:- atom(TwPe), 

set(semantics,TwPe,Rule>, 

! ' 
aPPlw_sem(TwPe,Rule,Arss,DB>. 

dosem(TwPe,_,_) 
:- semerr( 1 Undefined Semantic operation: 1 ,TwPe). 

¾ Error messase 

semerr<Mess,TwPe) 
:- ttYnl, disPlaw< 1 ** 1 ), disP]ay(Mess>, 



disPlaw(TwPe), ttwnl, 

¾ APPlY a rule 

aPPlY-sem(_,Rule,Ar~s,DB) 
:- aPPlw_sem2(Rule,Ar~s,DB>, 

! • 

aPPlw_sem(TwPe,_,_,_) 
:- semerr('Semantics rule failuret ',TwPe). 

% How to aPPlw the various forms of a semantic 
% rule bodw 

Plw_sem2(null_rule,_,_). 

aPPlw_sem2(rule(Match,Finds,Adds>,Ar~s,DB> 
:- match_sem(Match,Ar~s>, 

find(Finds,DB>, 
add(Adds,DB). 

aPPlw_sem2(Rule1 or Rule2,Args,DB) 
:- aPPlY-sem2(Rule1,Args,DB) ; 

aPPlw~sem2(Rule2,Args,DB). 

¾ Matching the parameters against the arguments 

match_sem<CJ,CJ). 

match_sem(CM:MrestJ,CA:ArestJ> 
:- msem<M,A>, 

match_sem(Mrest,Arest). 

msem<M,Node) 
:- var(M>, 

! , 
set_label(Node,M). 

msem(M:Feature,Node> 

\\\\\ 

:- Node has Feature, 
set_label(Node,M>. 



SUBFILE: DB.LPL @21:0 8-APR-1981 <005> (ji17> 
I* DB.LPL: Handlins the semantic database 

Lawrer,ce 
Updated: 10 APril 81 

¾ FIXES 
% 
:r. (31 March 81) 

Print_db had some calls to ttYnl in it rather than nl. This wasn't 
nice when other files where used. This is r,ow fi>{ed. 

:- Public init_db/2, 
P•Jsh_sent/3, 
POP-Sent/2, 
set_tree/2, 
dbfinish/1, 
find/2, 
add/2, 
Print_db/2, 
Print_db/1. 

:- mode init_db(+,->, 
PUSh_sent<+,+,1), 
pop_sent<+,1>, 
set_tree<+,1>, 
dbfinish<+>, 
find<+,+>, 
find2<+,+>, 
add<+,+>, 
add2<+,+>, 
list<+,'f,1), 
hash<+,->, 
ma}<hash < 1 > , 
Print_db(t,+>, 
Print_db(t), 
prarray(+,+,+>, 
Prbucket<+>, 
Prbucket2<+>. 

:r. The semantic database is carried r1rottnd as a term thro•JSho•Jt the 
'.Y. Parse. It has the form: 
:r. 
:r. 
:r. 
r. 

::(; 

'.Y. 
'.Y. 

database(ParseTree,CurrentSentStack,ArraY) 

where: 

ParseTree is a closed node which is the final 
Par5e of the sentence. 

CurrentSentStack is a stack of node labels which 
sives the sentence embeddins. 



r. 
r. 
r. 
r. 

Array is a larse term (functor '$') which is used 
as B hash array. It holds all the semantic 
assertions. 

% ParseTree is a variable for most of the Parse, it sets instantiated 
r. risht at the end. Array is initialised, but only at the toP level. Each 
X entry is a list endins with a variable - this sets continually expanded. 
X CurrentSentStack is Just a list. Items are Pushed and POPPed bw roPYins 
r. the 'database(_,_,_)' structure and changing this list. When this is done 
X both ParseTree and Array Just set unified across. 

X Initialise the database structure 

init_db(Snode,database(_,CSJ,Array)) 
:- set_label<Snode,S>, 

maxhash(N), 
functor(Array,'$',N). 

X Push a new embedded sentence 

push_sent(Snode, database(ParseTree,Sljst,Array), 
database(ParseTree,rs:SlistJ,ArraY) > 

:- set_label(Snode,S>. 

X PoP an embedded sentence 

pop_sent(database(ParseTree,CSIRestJ,ArraY), database(ParseTree,Rest,Arraw) ). 

r. Get the PBr5e tree 

-et_tree(database(ParseTree,_,_),ParseTree). 

X Check that there are no embedded sentences 
r. at the end of the Parse 

dbfinish(database(_,CJ,_)) :- !. 

dbfinish(database(_,Gash,_)) 
:- ttYnl, 

disPlaY('Semantic sentence 5tack not emPtY at end of P~rsel'), 
ttYnl, Portray_stack(write,Gash), ttYnl. 

find<V,_) 

r. Find somethins in the Semantic databBse 
r. Some special cases are handled as well to sive 
r. access to various other Procedures. 



:- var<V>, 
! , 
tt~nl, disPlaY('** Usins FIND with a variable: '), 
disPlaY(V), ttYnl, 
fail+ 

find(true,_) :- !. 

find(A & B, DB> 
:- !, 

find<A,DB>, 
find<B,DB>+ 

find<curr_sent<X>,database(_,L,_)) i- !, list<L,X,_). 

find(irres_verb(Type,Name),_) :- !, jrres_verb(TYPe,Name>. 

find(word_to_num<Word,Num),_) :- !, word_to_num<Word,Num>. 

~d(sensYm-label(TYPe,Label),_) :- !, sensYm-label<TYPe,Label>. 

find(Ass,database(_,_,ArraY)) 
:- hash(Ass,N>, 

ars<N,ArraY,Bucket>, 
find2(Bucket,Ass). 

find2<V,_) :- var(V), ! , fail. 

find2(CAss:_J,Ass> :- !+ 

find2(C_tRestJ,Ass) 
:- find2(Rest,Ass). 

¾Adda fact to the semantic database 

..... Jd < V, _ > 
:- var<V>, 

! , 
ttYnl, disPlaY('** Usins ADD with a variable: '>, 
disPlaY(V), ttYnl, 
fail+ 

add(true,_) :- !. 

add(A & B, DB) 
:- !, 

add<A,DB>, 
add(B,DB>. 

add(Ass,database(_,_,Array)) 
:- hash(Ass,N>, 

ars(N,Array,Bucket>, 
add2(Bucket,Ass>. 



add2<V,Ass> :- var<V>, !, V=CAsslMorelt 

add2([_1RestJ,Ass> 
:- add2(Rest,Ass>. 

Z Break UP a list 
Z (Force variables to be local - ho hum) 
Z This routine is used in find(_,_) 

list(CHDITLJ,HD,TL). 

Z How to hash facts to array addresses 

hash(num(_,_,_), 1) :- !. 
hash(headnoun(_,_), 2) :- !+ 

sh(is-Prep(_,_,_), 3) :- !+ 
.. ~sh< i sa ( _, _ >, 4 > :- ! • 
hash(headadJ(_,_), 5) :- !+ 
hash(intensifier(_,_), 6) :- !. 
hash<main_verb(_,_), 7) :- !. 
hash<curr_sent(_), 8) :- !. 
hash(syn_subJ(_,_), 9) :- !+ 
hash(syn_obJ(_,_), 10) :- !. 
hash(wh_trace(_,_), 11) :- !. 
hash(np_comp_s(_,_), 12) :- !. 
hash(Passive_sent(_), 13) :- !. 
hash(conJ(_,_,_), 14) :- !. 
hash(Poss_det(_,_), 15) :- !. 
hash<relc(_,_), 16) :- !. 
hash<hasfeat(_,_), 17> :- !. 
hash(dim(_,_,_), 18) :- !+ 
hash(measure(_,_,_), 19) :- !. 
hash(ordinal(_,_), 20) :- !+ 
hash(np_obJect(_,_), 21) :- !. 

sh(aux_verb(_,_), 22> :- ! • 
. ..,sh ( name ( _, _) , 23 > : - ! • 
hash(adverb(_,_), 24) :- !. 
hash(utterance(_,_), 25) :- !. 
hash<embedded_sent(_), 26> :- !+ 
hash(pp_linked(_,_), 27) :- !+ 
hash(sentence(_), 28> :- !. 
hash(ne~ative_sent(_), 29) :- ! • 
hash(ap_modify(_,_), 30) :- !+ 
hash(wh_Guest(_,_), 31> :- !+ 
hash(comParative(_,_,_), 32) :- !. 
hash(ap_det(_,_), 33) :- !+ 
hash(Guantifier(_,_), 34) :- !. 
hash<stYPe(_,_), 35) :- !. 

hash<ELSE, 36). 

Z Current size of array 

maHhash(36). 



Print_db(File,DB> 
:- oPen(Old,File), 

Print_db(DB>, 
close<File>, 
see (Old>. 

Print_db(database(_,_,ArraY)) 
:- 1J1axhash(Max>, 

PrarraY(1,Max,ArraY). 

PrarraY(N,Max,_) :- N > Max, !. 

3rraY(N,Max,ArraY) 
:- ar~CN,ArraY,Bucket>, 

Prbucket<Bucket>, 
Next is N+1, 
PrarraY(Next,Max,ArraY). 

Prbucket<V> :- var(V), ! • 

Prbucket(List> 
:- rtl, 

Prbucket2(List). 

Prbucket2(V) :- var<V>, !. 

Prbucket2(CFirstlRestJ) 

¾ Prjnt out the database 
¾ Two v~rsions - one for a file 

:- tab(B), write(First), Put(•.~,, nl, 
Prbucket2(Rest). 

\\\\\ 



SUBFILE: ENTER.LPL @22:26 10-APR-1981 <005> (433> 
I* ENTER +LPL: Tracins routines. 

:- Public enter/8, 
trace/9, 
crash/9+ 

:- mode enter<+,+,+,+,+,+,+,+>, 
doenter<+,->, 
trace<+,+,+,+,+,+,t,+,+>, 
crash<+,+,+,+,+,+,+,+,+>. 

Lawrence 
UPdated: 23 APril 81 

¾ Possibly ~jye entry messase 
¾ Catch f~ilure of any rule and Sive messase 

enter(_,_,_,_,_,_,_,_) 
:- flas<trace_flas,tfast,tfas~>, 

! + 

enter(How,Packet,Rule,B1,B2,B3,Cst~ck,Pstack) 
:- flas(trace_flas,TF,TF>, 

doenter(TF,TYPe), 
trace(TYPe,How,Packet,Rule,Bl,H2,B3,Cstack,Pstack). 

enter(How,Packet,Rule,B1,B2,B3,Cstack,Pstack) 
:- crash(failure,How,Packet,Rule,B1,B2,B3,Cstack,Pstack). 

doenter(ton,Pnl>. 
doenter(tnice,Pn2). 
doenter(toff,toff). 
doenter(tcrash,toff). ¾ to set readable crash messases 

¾ Trace of a packet call 

trace(toff,_,_,_,_,_,_,_,_) :- !. 

trace(TYPe,How,Packet,Rule,Bl,B2,B3,Cstack,Pstack) 
:- ttynl, 

disPlay('Packet: '), disPla~(P~cket>, 
tab(4), ttYPut<•<•>, disPlaY(How>, ttYPut<•>•>, ttYnl, 
disPlaY('Rule about to run: '), disPlaYCRule>, ttYnl, 
disPlaY('Active Node Stackl'), ttYnl, Portray_stack(TYPe,Cstack), 
disPlay('B1: '), Portray(TYPe,Bl>, ttYnl, 
disPlaY('B2: '>, Portray(TwPe,B2>, ttYnl, 



disPlaY('B3: '), PortraY(TYPe,~3), ttYnl, 
disPlaY('Packet stack:'>, ttYnl, Portray_stack(write,Pstack>. 

crash(_,_,_,_,_,_,_,_,_) 

X Handle a crash of the Parser 
X Only report one error - ie make sure we fail 
X back out Past all the rule failure checks if 
X they are there. 

:- flaS(crashinS,Yes,~es>, 
! , 
fail+ 

crash(Crash,How,Packet,Rule,Bl,B2,B3,Cstack,Pstack) 
:- flas(trace_flas,tcrash,t~rash>, 

ttYnl, crashmess<Crash>, ttYnl, 
trace(Pn2,How,Packet,Rule,~1,B2,B3,Cstack,Pstack), 
flas(crashins,_,yes), 
fail+ 

crash(Crash,How,Packet,Rule,Bl,B2,~l,Cstack,Pstack) 
:- ttYnl, crashmess(Crash>, ttYnl, 

trace(Pnl,How,Packet,Rule,Bl,B2,B3,Cstack,Pstack>, 
flas<crashins,_,yes>, 
fail. 

crashmesS(failure) :- display('** Rule Failure:'>• 

crashmess<nomatch) :- display('** Either You blew it, or I just Garden Pathed:'> 



SUBFILE: PTREE+LPL @23:29 21-NOV-1980 <005> (366) 
I* PTREE+LPL: Print a Parse tree - ie a <NodeStructure> 

:- Public Print_tree/1. 

:- mode Print_tree<+>, 
Pnode(+,+>, 
Psub<+,+,+,+,+,->, 
PSUbnodes<+,+>, 
Plabel(t), 
incrindent<+,->, 
PUPPer(t), 
PUPP(f)+ 

Print_tree(Tree) 
:- nl, tab(2), 

Pnode(Tree,2>, 
fail. 

Print~tree(_). 

~de(null_node,_) 
:- write('(null>'>• 

% ToP level routine 

% Kinds of node 

Pnode(word_node(W,Fr>,Indent> 
:- PUPPer(W), 

tab(3>, Portra~_feature(Fr>. 

Pnode(closed_node(Label,Fr,Citems),lndent) 
:- PSUb(Label,'',Fr,Citems,Indent). 

Pnode(oPen_node(Label,Fr,Oitems,_),Indent) 
:- Psub(Label,'<oPen>',Fr,Oit~ms,lndent). 

Lawrence 
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% Recurse and Print sub nodes 

Psub(Label,X,Fr,Subnodes,Indent) 
:- Plabel(Label), 

write(X), tab(1>, 
Portra~_feature(Fr>, 
incrindent(Indent,Newindent>, 



PsubnodesCSubnodes,Newindent>. 

Psubnodes<V,Indent> 
:- var<V>, 

! ' 
nl, tab(Indent>, writeC'<hole>'>, 

Psubnodes(CJ,_). 

Psubnodes(CFirstlRestJ,Indent) 
:- nl, tab(Indent), 

Pnode(First,Indent>, 
Psubnodes(Rest,Indent). 

% Print a lal:lel 

,be 1 ( Name- '*' ) 
:- ! , 

PUPPer<Name>, tab(2). 

Plabel(Name-N) 
:- PUPPer<Name>, Put<•-•>, write(N>, tab<2>, 

! • 

Plabel(X) :- write(X), tabC2). 

% Increment the indentation, catch ovPrf'lows! 

incrindent(N,N> :- N >= 60, !. 

incrindent<N,N3) :- N3 is N + 3. 

% Print in ,.,PPPr case if' Possible 

PUPPer(Name) 
:- atom(Name>, 

! ' 
< name(Name,Chars>, 

PUPP(Chars), 
f'ail true). 

PUPPer(Name) :- write(Name). 

PIJPP ( [ J ) t - ! • 

PIJPP([CharlRestJ) 
:- < Char>= •a•, Char=< •z•, 

) ' 
! ' 
PIJPP(Rest). 

C is Char/\ 2'1011111, Put(C> 
p1Jt(Char) 



\\\\\ 



SUBFILE: PORTR+LPL @17116 13-NOV-1980 <005> (508) 
I* PORTR+LPL: Useful Portray routines 

:- Public Portray_feature/1, 
Portray_stack/2, 
Portraw/2, 
Pnl/1, 
Pn2/1+ 

:- mode Portray_feature(t), 
Portraw_stack<+,+>, 
Portray_stack(t,+,+>, 
Portraw(t,+>, 
Pnl(t), 
Pn2(f)+ 

Portraw_feature(Fr> 
:- isfr(Fr>, 

X Portray a ~eature rePn 

( frtolist(Fr,List>, 
write(List>, 
fail 

; true). 

Lawrence 
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X Portray a stack with counter 

Portraw_stack(TYPe,X) 
:- Portray_stack(X,1,TYPe>. 

Portraw_stack(CJ,_,_). 

PortraY_stack(CToPlRestJ,N,TYPe) 
:- Put(• •>, write(N), write( 1 I 1 >, 

Portraw(TYPe,ToP), nl, 
Nl is N + 1, 
Portray_stack(Rest,Nl,TwPe>+ 

X Switch into various Portraws 

•PortraY(Print,X) :- Print(X). 

PortraY(write,X> :- write(X). 



PortraY(Pn2,X) :- Pn2(X). 

Pnl(SimPle) 

¾ Portray an~ structure 
¾ Show everYthinS except for feature rePn conversion 
¾ and the d~tabase (which is masked) 
¾ Thus this routirie can be used for Portr~Yins an~ 
% structure whatever which contains <FeatureRePn)'~ 
% that YOU want done nicely 

:- ( var(SimPlel ; atomic(SimPle> >, 
! , 
write(SimPle). 

Pnl(database(_,_,_)) 
:- ! , 

disPla~('(database>'>• 

Pnl(Fr) 
:- Portra~_feature(Fr>, 

! • 

Pnl(CXIRestJ) 
:- ! , 

Put(•t•), Pnarss1<CXIRestJ>, Put(•J•). 

Pn1(X-Y) ¾ To catch T~Pe-N 
:- ! , 

Pn1<X>, Put(•-•>, Pn1<Y>. 

Pn1(Term) 
:- (Term=•• CFIArssJ, 

write<F>, Put<•<•>, Pnarss1(Arss>, Put<•>•>, 
fail ; true). 

pnarss1(CXIRestJ) 
t- Pn1(X), 

Pnrest1(Rest). 

Pnrestl(V) 
:- var(V), 

! , 
put(•:•>, write(V). 

Pnrest1(CJ) :- !+ 

Pnrest1<List> 
t- PUt(•,•), 

Pnarssl(List). 



;. Portray a node, showin~ only the tYPe of 
;. 
;. 

the node, and anY contained words. 
This ~ives a simPle hi~h level view 

Pn2(word_node(Word,_)) :- write(Word)< 

Pn2(closed_node(TYPe-_,_,Items>> 
:- PUPPer(fype), tab(3), 

Pnwords2(Items>+ 

Pn2(open_node(TYPe-_,_,Items,_)) 
:- write<'<oPen> '), 

PUPPer(TYPe), tab(3), 
Pnwords2(Items). 

words2<V> :- var(V), ! • 

Pnwords2(CJ). 

Pnwords2<CFirstlRestJ) 
:- pnwords2(First), 

Pnwords2(Rest>. 

Pnwords2(word_node(Word,_)) 
:- write(Word>, Put(• •). 

Pnwords2(closed_node(_,_,Items)) 
:- Pnwords2(Items>. 

Pnwords2(oPen_node(_,_,Items,_)) 
:- Pnwords2<Items). 



SUBFILE: LOAD.LPL @17:17 13-NOV-1980 <OOS> (875) 
/* LOAD.LPL : Routines for loadin~ PRckets to be interpreted, 

dictionaries, and semantic rules. 

:- Public load/1, 
•Jnload/1, 
load_dict/1, 
load_sem/1, 
loaded/0. 

:- mode load<+>, 
•Jnload<+ >, 
load_dict<+>, 
load_sem<+>, 
load<+,+,+>, 
load2<+,+>, 
load3<+>, 
load4(+,+>, 
lfile<+,+>, 
remember<+,+,->, 
loaded. 

Lawrence 
UPdated: 13 November 80 

¾ Load/Unload files in various wa~s 
¾ Loaded Packets are run interPretiveJ~ 
% Dictionar~ entries so into database 
% Semantics rules so into the database 

Jad(X) :- load(X,load,Packet). 

unload(X) :- load<X,unload,Packet>. 

load_dict(X) :- load<X,load,dictionary). 

load_sem(X) :- load<X,load,semantics>. 

¾Rundown the file list 

load(V,_,Thins> 
:- var<V>, 

! , 
loadmess<Thins,V>. 



load(CHDITLJ,OP,Thins) 
:- !, 

load(HD,OP,Thins), 
load(TL,OP,Thins>. 

load(Packet,load,Packet> 
:- filename(Packet,File>, 

! , 
load2(Packet,File). 

load(Packet,unload,Packet> 
:- Packet<Packet>, 

! , 
load3(Packet>. 

load(Dict,load,dictionarY) 
:- atom(Dict>, 

! , 
load4(dictionarY,Dict). 

load(Sem,load,semantics) 
:- atom(Sem>, 

! ' 
load4(semantics,Sem>. 

load(X,OP,Thins) 
:- loadmess<Thins,X>. 

Z An error messase 

loadmess(Thins~x> 
:- disPlay('** Illesal '), disPlaY(Thins), 

display(': '), disPlay(X), ttYnl. 

Z Load a Packet 

load2(Packet,File> 
:- check_exists<File>, 

reconsult(File), 
flas(Packet,_,interPreted), 
disPlay('Packet: '), disPlay(Packet>, 
disPlay(' loaded into the interpreter.'>, ttYnl. 

load2(Packet,_) 
:- disPlay('** Cannot load Packett '>, 

disPlaY(Packet>, ttYnl. 

Z Unload a Packet 

load3(Packet) 
:- flas(Packet,interPreted,compjled), 

abolish(Packet,6>, 
abolish(Packet,9>, 



revive(Packet,6>, 
revive(Packet,9>, 
disPlay('Packet: '), disPl~Y(Packet), 
display(' removed from the interpreter.'>, ttYnl. 

load3(Packet) 
:- display('** Packet:·'>, disPl~Y(Packet>, 

disPlay(' is not currently loaded.'>, ttYnl. 

load4(TYPe,File) 

¾ Load a Dictionary or Semantic rules 
¾ Dictionaries contain a restricted set of different thinss 
¾ which are stored in the 'recorded' data-base under kews 
¾ Semantics rule forms are also stored in the database. 

:- OPen(Old,File), 
statistics(heaP,CTotal1,FreeiJ>, 
rePeat, 

read(X), 
lfile(TYPe,X>, 

! , 
statistics(heaP,CTotal2,Free2J), 
seen, 
see(Old>, 
Diff is Total2-Free2-Totall+Free1, 
ttYnl, 
disPlay('Loaded '), disPlay(T~pe), display(': '), 
disPlaY(File), tab(3), disPJ~y(Diff), 
disPlaY(' words.'>, ttYnl, 
remember(TYPe,File,Remember>, 
( call(Remember) ; assertz(Remember) >, 
! • 

load4(TYPe,File) 
:- display('** Unable to load'), disPlaY(TYPe), disPlay('t '), 

disPlaY(File>, ttYnl. 

¾ Action on individual entries in file 

lfile(TYPe,V) 
:- var(V), 

! , 
disPlaY('** Variable isnored.'), ttYnl, 
fail. 

lfile(dictionarY,X) :- load_item(X), !, fail. 

lfile(semantics,X) :- load_rule(X), !, ~ail. 

lfile(TYPe,X) 
:- disPlaY<'** Entry isnored: '>, 

disPlaw(X), ttwnl, 
fail+ 



¾ How to remember whats what 

remember(dictionarY,File,dictionarY(File)). 

remember(semantics,File,semantics(File)). 

loaded 

¾ Provide information to user about loaded 
¾ Packets, dictionaries and rules 
¾ Its a fine Piece of Prolo~, huh? 

:- ttYnl, 

\\\\\ 

( Packet(P), 
fla~<P,interPreted,interPreted), 
disPlaY('Packets loaded into ~he interpreter:'>, 
ttYnl, ttYnl, 
< Packet(Packet>, 

fla~(Packet,interPreted,interPreted), 
ttYtab(6), disPlaY(Packet>, ttYnl, 
fail 

; true 
) 

) , 
ttYnl, 
( dictionarY(D>, 

disPlaY('Dictionaries loadedl'), 
ttynl, ttYnl, 
< dictionarY(Dict), 

ttYtab(6), disPlaY(Dict), ttYnl, 
fail 

; true 
) 

; disPlay('No dictionaries loaded.'), ttYnl 
) , 
ttYnl, 
( semantics(S), 

disPlay('Semantics loaded:'>, 
ttYnl, ttYnl, 
( semantics(Sem), 

ttYtab(6), disPlaY(Sem>, ttYnl, 
fail 

; true 
) 

; disPlay('No semantics loaded.'>, ttynl 
) , 
ttYnl, 
! • 



SUBFILE: DBREP+LPL @13:56 13-MAR-1981 (005> (1061) 
I* DBREP.LPL: Primitives for maniPul•tins the data base 

'* 

:- Public load_item/1, 
load_rule/1, 
PtJt/3, 
set/3, 
sens1:1m_label/2, 
flush_sens!:lm/0+ 

:- mode load-item<+>, 
checkGP<+,+>, 
chkGP<+,->, 
load_ r•Jle ( +), 
fadecide(+,-,-), 
droP(f,+), 
ptJt ( + , + , + ) , 
set<+,+,?>, 
newbit(t,-), 
senssm_label(f,?), 
fl 1Jsh_ger,s1:1m. 

Lawrence 
UPdated: 13 March 81 

The data base contains various thin~s such as the dictionary, 
information concerning features et~. 

The following inPut forms are ke~ed as shown: 

feature(F) 

feature(F,Flist) 

def(Word,F) 
def(Word,F,Flist> 

coerce(TsPe,Flist) 

morPh(Ending,FlADD,FlDEL> 

transfer(TsPe,Flist> 

deeP(Lower,UPPer) 

Then there are semantic rules: 

semantics(Name, ••••• ) 
or 
or 

F ->- bits(N) 
N ->·- feature(F) 

F ->- bits(N1,N2,N3,N4,N5,N6) 

Word->- feature(N1,N2,N3,N4,N5,N6) 

TYPe ->- coerce(feature(N1,N2,N3,N4,N5,N6)) 

Endin~ ->- morPh(feature(N1,N2,N3,N4,N5,N6), 
feature(M1,M2,M3,M4,M5)) 

TYPe ->- transfer(feature(Nl,N2,N3,N4,N5,N6)) 

UPPer ->- deeP(Lower,UPPer) 

Name 
Name 
Name 

-:>•-
-:::--
-:::•-

n•Jll_r1Jle 
rule(Match,Finds,Adds) 
R•Jle or R•Jle 



Plus other items as follows: 

The bit co•Jnt t ->·- :J:00 

Gens'!:lm counts T'!:IPe ->- gensYm(N) 

¾ Placing input forms in data base 

load_item(feature<F>> 
:- checkGP<1,F>, 

newbit(F,N>, 
droP(F,bits(N)>, 
droP(N,feature<F>> • 

.. Jad_item(feature<F,Flist>> 
:- checkGP(2,F>, 

bits_rePn(Flist,Br>, 
droP(F,Br). 

load_item(def(Word,F>> 
:- feature_repn(F,Fr>, 

droP(Word,Fr). 

load_item(def(Word,F,Flist>> 
:- feature_repn(CF:FlistJ,Fr>, 

droP(Word,Fr). 

load_item(coerce(T'!:IPe,Flist>> 
:- feature_rePn(Flist,Fr>, 

droP(T'!:IPe,coerce(Fr)). 

load_i tem ( morph ( Endir,g, Fl istAil[t, Fl :ist.JJEL) > 
:- feature_rePn(FlistAIIIl,FrADD>, 

feature_rePn(FlistIIEL,FrIIEL>, 
droP(Ending,morPh(FrA[l[t,FrflEL>) + 

load_item(transfer(Node,Flist)) 
:- feature_rePn(Flist,Fr>, 

droP(Node,transfer(Fr)). 

load_item(deeP(Lower,UPPer>> 
:- recorda(UPPer,deep(Lower,UPPP.r) , ... > + 

¾ NB no uniaueness force 

¾ Check that a Particular feature is not being 

checkGP<N,F) 

X overwritten b'!:I a general feature, or vice-versa. 
¾ This is a likel'!:1 error! 

:- chkGP(N,BreP), 
recorded(F,Brep,_), 
! , 
tt'!:lnl, disPla'!:1('** General/Parti~ular feature name mixuPI '>, 



disPlaY(F), ttYnl, 
fail+ 

checkGP<_,_). 

chkGP<l,bits(_,_,_,_,_,_)). ¾ General not to be overwritten bB Particular 

chkGP<2,bits(_)). ¾ Particular not to be overwritten bw General 

¾ Decodins and Placins semantic rule forms in 
¾ the database 

load_rule<semantics(Name)) 
:- droP(Name,null_rule). 

~d-rule(semantics(Name,Body)) 
:- trbody(Bodw,Ruleform>, 

droP(Name,Ruleform). 

trbody( X or Y, RX or RY) 
: - ! , 

trbodY(X,RX), 
trbody(Y,RY>. 

trbodY( (Matches,find(Finds),add(Adds>>, rule(Matches,Finds,Adds) > :- !. 

trbody( (Matches,FAs>, rule(Matches,Finds,Adds) ) 
:- ! , 

fadecide(FAs,Finds,Adds). 

trbody( Matches, rule(Matches,true,true) ). 

, .decide(find(X),X,true). 

fadecide(add(X>,true,X). 

¾ DroP an item into the data base 
¾ Guarantee uniaueness 

droP(Kew,Stuff) 
:- atomic(KeY>, 

functor(Stuff,F,N>, 
functor<TP,F,N), 
( recorded(KeY,TP,ID>, 

) , 
! • 

( TP == Stuff ; erase(IU), 
recordB(Kew,Stuff,_) 

) 

; recorda(KeY,Stuff,_) 



droP(Kei:,,_) 
:- disPlai:,('** Database error, Kei:, must be atom: '), 

disPla1:1(Ke1:1), tt':lnl, 
'fail. 

X Put items into database (low level, de'f ~ase onl':1) 

put(de'f,Word,Fr> 
:- is'fr(Fr), 

droP(Word,Fr>. 

X Get items 'from the database (all cases> 

set(de'f,Word,Fr) :- recorded(Word,Fr,._), is'fr(Fr), ! • 

. (coerce,T':IPe,Fr> :- recorded(T':IPe,r.oerce(Fr>,_), !. 

set(morPh,Endins,FrA-FrD> :- recorded(Endin~,morph(FrA,FrD),_), !. 

set(trans'fer,Node,Fr> ;- recorded(Node,trans'fer(Fr>,_), !. 

set('fr,Feature,Br> :- recorded(Feature,Br,_), 'functor(Br,bits,. >, !. 

set(bit,Bit,Feature> :- recorded(Bit,'featore(Feature>,_>, !. 

set(deeP,Lower,UPPer) :- recorded(UPPer,deeP(Lower,UPPer),_), !. 

set(semantics,Name,Rule) 
:- recorded(Name,Rule,_), 

r•Jlef'orm(Rule>, 
! • 

rule'form(null_rule). 
rule'form(rule(_,_,_)). 
rule'form(or(_,_)). 

X Find a bit in the Feature rePn vector 

newbit(F,Bit) 
:- recorded<F,bits(Bit),_), 

! • 

newbit(F,Bit) 
:- recorded(t,t(N>,ID>, 

N < 108, 
! , 
Bit is N+1, 
erase( ID>, 
recorda(t,t(Bit),_). 

newbit(F,_) 
:- tt1:1nl, 

X Feature RePn size sP~~i'fic 

disPla':1('** Ran o•Jt o'f 'feat1.1re bjts while enterir,:St '>, 
disPlaY(F>, tt':lnl, ttYnl, 



abort. 

¾ GensYm UP R new label 

sensym_label(Name,Name-N> 
:- atom(Name>, 

( recorded(Name,sensYm<X>,ID>, 
erase(ID> 

; X = 0 >, 
Xl is Xfl, 
recorda<Name,sensYm(Xl>,_), 
! ' 
N = Xl. 

sensYm-label(Name,_) 
:- disPlaY<'** Atom reauired to ~ensYm label: '>, 

disPlaY(Name>, ttYnl, 
fail. 

¾ Flush out all the sensYm counters 

flush_sensYm 
:- current_atom<Name), 

recorded(Name,sensYm(_),ID>, 
erase< ID>, 
fail. 

fl •Jsh_sensYm. 

\\\\\ 



SUBFILE: RULEM.LPL @16t39 20-SEP-1981 <OOS> (839) 
I* RULEM.LPL: Rulematch etc~ Rob's Parser. 

:- Public Parse/3, 
rt.Jlematch/9, 
alldone/2. 

:- mode Parse<+,1,1>, 
rulematch<+,+,+,+,+,+,+,+,1>, 
set-Precedence<->, 
set-Packet<+,->, 
check_rule(+,+,+,+,+,+,+,+,->, 
docheck<+,+,+,+,+,+>, 
rule_spec<+,+,-,-,-,-,+,->, 
aPPl~_rule<+,+,+,+,+,+,+•+,+,+,1>, 
alldone<+,->. 

¾ Parse a list of nodes in some Time to 
¾ set an answer. This routine starts the P~rser 
¾ ProPer. There is now a flas •crashin~• which 
¾ brinss failures back out with onl~ one messase 

Parse(CB1,B2,B3:Unseenl,Time,DB) 
:- flas(crashins,_,no>, 

statistics( runtime, CStart, __ J), 
new_node(s,Snode), 
init_db(Snode,DB>, 
semantics(start,DB,Snode>, 
r•Jlematch (Bl, B2, B3, CSr,odeJ, __ , I: :t, r. r ss_start, cPool J J, tlnsefm, Hfc >, 
statistics(runtime,CFinish,_J), 
Time is Finish-Start. 

Parse(_,_,_) 
:- flas(crashins,_,no>, 

fail. 

¾ The main ~ontrol of the Parser 
¾ C~cle throush rule sPecs lookins for a 
¾ fireable rule, then call it 

rulematch(B1,B2,B3,Cstack,Rulename,AS,~5tack,Unseen,DB> 
:- set_Precedence(Prec>, 

set_packet(Pstack,Packet>, 
check_rule(.Packet,Prec,Bl,R2,B3,Cstack,DB,Rulename,How>, 
t , 
enter(How,Packet,Rulename,Bl,B2,B3,Cstack,Pstack), 
aPPl~_rule(How,Packet,Rulename,B1,B2,B3, 



Cstack,AS,Pstack,Unseen,DB). 

¾ this is for aux-inversion and wh movement 

rulematch(B1,B2,B3,Cstack,Rulename,CrTwPe,B11J:ASJ,Pstack,Unseen,D~) 
:- ! , 
rulematch(B1,B11,B2,Cstack,Rulename,AS,Pstack,CB3:UnseenJ,DB>. 

rulematch(B1,B2,B3,Cstack,_,_,pstack,_,_) 
:- crash(nomatch,'','','',B1,F2,F3,Cstack,Pstsck). 

set_Precedence(5). 
set_precedence(10). 
get_Precedence(15). 

¾ Possible Precedences (in order> 

X Currently Bctiv~ packets (from toP of Pstsck) 

set_Packet<CPackets:_J,P> :- member<P,Packets>. 

¾ See if a Pa~ket rontains a fireable rule 
¾ Return the name of the first rule found 

check_rule(Packet,Prec,Bl,B2,B3,CC:CrestJ,DB,Rulename,How> 
:- increment(rules_checked), 

rule_sPec(Packet,Prec,SPecl,SPec2,SPec3,SPecA,Rulename,How>, 
Bl has $peel, 
B2 has SPec2, 
B3 has SPec3, 
docheck(SpecA,B1,B2,B3,C,DB>. 

¾ How to decode the check specification which 
¾ can either be a syntactic ssreement check 
¾ or a semantic check 

docheck(t,_,_,_,_,_). 

docheck(asree(Jype),B1,B2,_,_,_) 
:- asree(TYPe,B1,B2). 

docheck<asree_13(TYPe),Bl,_,B3,_,_) 
:- asree_l3(TYPe,B1,B3>. 

docheck(ssree_23(TYPe),_,B2,B3,_,_) 
:- asree_23(TYPe,B2,B3>. 

dochect,~ < asree_al 1 < TYPe >,Bl, B2, B3, _, ... > 
:- asree_all(TYPe,B1,B2,B3). 

docheck(sem_chk(Type),B1,B2,B3,C,DB) 
:- semantic_check ( TYPe, Bl, B2, K-S, C, ftf{ > • 



¾ Find specs for rules 

rule_sPec(Packet,Prec,SPec1,SPec2,SPe~3,SPecA,Rulename,interPreted) 
:- flag(Packet,interpreted,interPreted>, 

! ' 
R =•• CPacket,Prec,SPec1,SPec2,SPec3,SPecA,RulenameJ, 
call(R). 

rule_sPec(Packet,Prec,SPecl,SPec2,SPec3,SPecA,Rulename,comPiled) 
:- switch1(Packet,Prec,SPec1,SPec2,SPec3,SPecA,Rulename). 

¾ Fire the rule 

aPPlw_rule(interPreted,Packet,Rulename,B1,B2,B3,Cstack,AS,Pstack,Unseen,DB> 
:- increment(rules~run>, 

R =•• [Packet,Rulename,B1,~2,B3,Cstack,AS,Pstack,Unseen,DBJ, 
call(R>. 

aPPlw_rule(comPiled,Packet,Rulename,B1,B2,B3,Cstack,AS,Pstack,Unseen,I•B> 
:- increment(rules_run>, 

switch2(Packet,Rulename,B1,B2,B3,Cstack,AS,Pstack,Unseen,DB>. 

alldone(CNJ,DB> 
:- ! , 

closenode<N,CN>, 
set_tree(DB,CN>, 
dbfinish(DB). 

¾ Return toP of C stack at end of Parse 
¾ This is c~lled exPlicitlw by the final 
¾ Srammar rules rather then callin~ rulematch 

¾¾ this is a hack to do the if,what auestions 
¾¾ hack hack hack (rubbins of hands in backsround> 

alldone(CS1,S2J,DB) 
:- ! , 
attach(S1,S2,s,S3), 
¾ semantics?? 
closenode(S3,CN>, 
get_tree<DB,CN>, 
POP_sent(DB,DB1), 
dbfinish<DB1>. 

alldone<CNIOthersJ,DB> 
:- tti,ml, 

disPlay('C stack not empty a~ end of parse:'>, ttYnl, 
Portray_stack(Pnl,Others>, ttYnl, 
closenode(N,CN>, 
get_tree(DB,CN>, 
dbfinish(IIB) • 



\\\\\ 



SUBFILE: SWITCH.LPL @21t2 10-APR-1981 (005> (1195) 
I* SWITCH ,LPL : Compiled switch tables for Packets, 

:- Public switchl/7, 
switch2/10+ 

:- mode switchl(t,+,-,-,-,-,1>, 
switch2(t,t,+,+,t,t,+,t,t,1), 

Lawrence 
UPdatedt 23 APril 81 

Z Pick UP spec clause for rule 

switch1(ss_start,Prec,B1,B2,B3,A,Name) 
:- ss_start<Prec,B1,B2,B3,A,Name). 

switch1(cpool,Prec,B1,B2,B3,A,Name) 
:- cPool(Prec,B1,B2,B3,A,Name), 

switch1(nPool,Prec,B1,B2,B3,A,Name) 
:- nPool(Prec,B1,B2,B3,A,Name). 

switch1(Parse_det,Prec,B1,B2,B3,A,NBme) 
:- Parse_det(Prec,B1,B2,B3,A,Name). 

switch1(Parse_GP_1,Prec,B1,B2,B3,A,NBme) 
:- Parse_GP-1(Prec,B1,B2,B3,A,Name). 

switch1(Parse_Gp_2,Prec,B1,B2,B3,A,NBme) 
:- Parse_GP-2(Prec,B1,B2,B3,A,Name). 

~~itch1(Parse_adJ,Prec,B1,B2,B3,A,Name) 
:- Parse_adJ(Prec,B1,B2,B3,A,Name), 

switch1(Parse_noun,Prec,B1,B2,B3,A,Name> 
:- Parse_noun<Prec,B1,B2,B3,A,Name). 

switch1(np_comPlete,Prec,B1,B2,B3,A,Name> 
:- nP_comPlete(Prec,B1,B2,B3,A,Name). 

switch1(Parse_PP,Prec,B1,B2,B3,A,Name) 
:- Parse_pp(Prec,B1,B2,B3,A,Name). 

switch1(Parse_subJ,Prec,B1,B2,B3,A,Name) 
:- Parse_subJ(Prec,B1,B2,B3,A,NBme). 

switch1(no_subJ,Prec,B1,B2,B3,A,Name) 
:- no_subJ(Prec,B1,B2,B3,A,Name), 

switch1(Parse_aux,Prec,B1,B2,B3,A,Name) 
:- Parse_aux(Prec,B1,B2,B3,A,Name>. 



switch1(build_aux,Prec,B1,B2,B3,A,Name) 
:- build_aux(Prec,B1,B2,B3,A,Name>. 

switch1(Parse_vP,Prec,B1,B2,B3,A,Name) 
:- Parse_vp(Prec,B1,B2,B3,A,Name>. 

switch1(Passive,Prec,B1,B2,B3,A,Name) 
:- Passive(Prec,B1,B2,B3,A,Name>. 

switch1(ss_vP,Prec,B1,B2,B3,A,Name) 
:- ss_vp(Prec,Bl,B2,B3,A,Name), 

switchl(obJect,Prec,Bl,B2,B3,A,Name> 
:- obJect(Prec,Bl,B2,B3,A,Name). 

switchl(no_subJ,Prec,Bl,B2,B3,A,Name) 
:- no_subJ(Prec,B1,B2,B3,A,Name>. 

switch1(that_comP,Prec,B1,B2,B3,A,Name) 
:- that_comP(Prec,Bl,B2,B3,A,Name). 

switchl(inf_comP,Prec,B1,B2,B3,A,Name) 
:- inf_comp(Prec,B1,B2,B3,A,Name), 

switch1(to_less_inf_comP,Prec,B1,B2,B3,A,Name> 
:- to_less_inf_comP(Prec,B1,B?,R3,A,Name). 

switchl(to_be_less_inf_comP,Prec,B1,B2,B3,A,Name> 
:- to_be_less_inf_comP(Prec,B1,B2,B3,A,Name>. 

switch1(two_obJ,Prec,Bl,B2,B3,A,Name> 
:- two_obJ(Prec,Bl,B2,B3,A,Name>. 

switch1(embedded_s_final,Prec,B1,B2,B3,A,Name) 
:- embedded_s_final(Prec,B1,B2,B3,A,Name>. 

switchl(build_name,Prec,Bl,B2,B3,A,Name) 
:- build_name(Prec,B1,B2,B3,A,Name>. 

_ .itchl(Parse_conJ,Prec,Bl,B2,B3,A,Name) 
:- Parse_conJ<Prec,B1,B2,B3,A,Name). 

switch1(ss_final,Prec,B1,B2,B3,A,Name> 
:- ss_final(Prec,B1,B2,B3,A,Name). 

% Call, and run, the rule itself 

switch2(ss_start,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- ss_start(Name,B1,B2,B3,C,AS,P~ckets,Unseen,DB>. 

switch2(cPool,Name,B1,B2,B3,C,AS,P~ckets,Unseen,DB> 
:- cPool(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

switch2(npool,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- nPool(Name,B1,B2,B3,C,AS,Psckets,Unseen,DB>. 

switch2(Parse_det,Name,B1,B2,B3,C,AS,P~ckets,Unseen,DB> 



:- Parse_detCName,B1,B2,B3,C,AS,Packets,Unseen,DB>, 

switch2(Parse_GP_1,Name,B1,B2,B3,C,AS,Packets,Unseen,DB) 
:- Parse_GP_1(Name,B1,B2,B3,C,AS,Packets,Unseen,DB), 

switch2(Parse_op_2,Name,B1,B2,B3,C,AS,Packets,Unseen,DB) 
:- Parse_ap_2(Name,B1,B2,B3,C,AS,Packets,Unseen,DB), 

switch2(Parse_adJ,Name,B1,B2,B3,C,AS,Packets,Unseen,DB) 
:- Parse_adJ(Name,B1,B2,B3,C,AS,Packets,Unseen,DB). 

switch2(Parse_noun,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- Parse_noun(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>+ 

switch2(np_comPlete,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- nP_comPlete(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

switch2(Parse_pp,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- Parse_pp(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

b,itch2(Parse_subJ,Name,B1,B2,B3,C,AS,P~ckets,Unseen,DB> 
:- Parse_subJ(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

switch2(no_subJ,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- no_subJ(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>, 

switch2(Parse_aux,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- Parse_aux(Name,B1,~2,B3,C,AS,Packets,Unseen,DB). 

switch2(build_aux,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- build_aux<Name,B1,B2,B3,C,AS,Packets,Unseen,DB). 

switch2(Parse_vP,Name,B1,B2,B3,C,AS,P~ckets,Unseen,DB> 
:- Parse_yp(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

switch2(Passive,Name,B1,B2,B3,C,AS,Packets,Unseen,DB) 
:- passive(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

·tch2(ss_vp,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- ss_yp(Name,B1,B2,B3,C,AS,Packets,Unseen,DB). 

switch2(obJect,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- obJect(Name,B1,B2,B3,C,AS,Packets,Unseen,DB). 

switch2(no_subJ,Name,B1,B2,B3,C,AS,P8ckets,Unseen,DB) 
:- no_subJ(Name,B1,B2,B3,C,AS,Packets,Unseen,DB), 

switch2(that_comP,Name,B1,B2,B3,C,AS,Packets,Unseen,DB) 
:- that_comp(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

switch2(inf_comP,Name,B1,B2,B3,C,AS,Packets,Unseen,DB) 
:- inf_comP(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

switch2(to_less_inf_comP,Name,B1,B2,~3,C,AS,Packets,Unseen,DB> 
:- to_less_inf_comP(Name,B1,B,,B3,C,AS,Packets,Unseen,DB>. 

switch2(to_be_less_inf_comP,Name,Bl,~2,B3,C,AS,Packets,Unseen,DB) 
:- to_be_less_inf_comP(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

switch2(two_obJ,Name,B1,B2,B3,C,AS,Packets,Unseen,DB) 



:- two_obJ(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

switch2(embedded_s_final,Name,B1,B2,B3,C,AS,Packets,Unseen,DB> 
:- embedded_s_final(Name,B1,B2,R3,C,AS,Packets,Unseen,DB>. 

switch2(build_name,Name,B1,B2,B3,C,AS,P~ckets,Unseen,DB) 
:- build_name(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

switch2(Parse_conJ,Name,B1,B2,B3,C,AS,PAckets,Unseen,DB> 
:- Parse_conJ(Name,B1,B2,B3,C,AS,PAckets,Unseen,DB>. 

switch2(ss_final,Name,B1,B2,B3,C,AS,P~ckets,Unseen,DB) 
:- ss_final(Name,B1,B2,B3,C,AS,Packets,Unseen,DB>. 

\\\\\ 



Loadins the Parser 
! 
.mic set no Parameters 
• r•J rob 
*C-'sem.lPl'J+ 
*C-'rulem+lPl'J+ 
*C-'semsuP+SPl'J. 
*load< [parse_vp, cPool, ss_vp, embedded_s_.fir,al, nPool, 

ss_final,Parse_ap_2,ss_startJ). 
*C-'util:files+Pl'J+ 
*C-paddJ+ 
*recorded(stretched,_,p), erase(P). 
*load_dict(dicfix). 
*C-'semchk'J. 
*load_sem<semrul). 
*:-10s. 
*:- core_imase • 
• save Parse 
+Prot Parse.exe<OOS> 
.del Parse.exeC400,445,ParseJ 

-n [400,445,ParseJ=Parse.exe 

% Remove nast~ definition 
¾ Load extra dictionary 



I* PADD - Extra code for runnins the parser 
C.H., 15/4/81 

run(X) :- inPut<X>, so, outPut(X). 

I* Do a Problem from the terminal, outPuttins to file *I 

urun<X> :- inPut(user>, so, outPut<X>. 

I* InPut sentences from a file *I 

inPut(File) :- !, 
abolish(nextsentence,1>, 
abolish(adatabase,1), 
inPut_file(File,File1>, 
see(File1), 
repeat, 
read_in<S>, 
assertz<nextsentence(S)), 
S= C end, • J , • ! , 
seen. 

inPut_file(user,user) :- !. 
inPut_file(F,F2> :­

name(F,Na1), 
conc12(Na1,•.sen•,Na2>, 
name(F1,Na2>, 
i_1(F1,F2). 

i_l <F,F) :- file_exists(F), ! • 
i_1(F1,F2) :-

name(F1,Na1), 
conc12(•sen:•,Na1,Na2), 
name(F2,Na2). 

I* Process the sentences read in *I 

, :- nextsentence(S), S \== [end,.J, 
write<'Parsins: '>, write(S>, nl, nl, 
convert_wordlist(S,Nodelist>, 
trY-Parse(Nodelist,Time,ANS>, 
showtime(Time), 

so. 

set_tree(ANS,Tree>, 
Print_tree(Tree>, ttYnl, ttYnl, ttYnl, 
assertz(adatabase<ANS>>, 
fail+ 

I* Output databases to a file *I 

outP•Jt (File) :-
output_file (File, Fi lel), 
tell(Filel), 
retract(adatabase(Db>>, 
Print_db(Db), 
fail+ 

outPut(_) :- nl, told. 



outPut_file(user,user) :- !. 
outPut_file(F1,F2) :­

name(F1,Na1), 
conc12(•swn:•,Na1,Na2), 
conc12(Na2,•.swn•,Na3>, 
name<F2,Na3). 

conc12(CJ,X,X> :- !. 
conc12C[AIBJ,C,CAlDJ) :- !, aPPend<B,C,D). 



SSTART.PK: Packet ss_sTART 

rule IF_WHAT'!': 
r•Jle WH_QUEST: 
r•Jle ADVERB: 
rule MAJOR-DECL_S: 
rule AUX-INVERT: 
rule Nf'_f'P_DEFAULT: 
rule Nf'_UTTERANCE: 
rule PP_UTTERANCE: 
rule IMPERATIVE: 
rule FRONTED-PP: 
r•Jle WH_Nf': 
rule Kissins_Aunts: 

I 
CbinderJ -> then make a h~Pothetical sentence 
CwhJ -> attach 1st as wh_.comp, wh_auest 
CadverbJCnsstartJ -> attach 1st as adverb. 
[npJ[verbJ -> label c decl, maJor, 
CauxverbJCnsstartJ -> Push aux onto AS 
[npJ[ppJ -> ~ttach to nP as PP 
[npJ[fPuncJ -> done. 
[ppJ[fpuncJ -> done 
CtnslessJ -> insert ~ou into the buffer 
[ppJ -> attach to C 
CwhJ -> attach to c, for wh_auest 
Cverb,ins,adJJCnoun,nPlJ -> nP,YP 

CPOOL.PK t Pacl-'~et CPOOL 

rule x_AND_x: 
-ule POSS_DET: 
-ule so_THAT: 

r•Jle PROPNAME: 
r•Jle PROPNOUN: 
r•Jle pp: 
r•Jle MARKED_STARTNP: 
rule STARTNP: 
rule THAN_COMP: 
rule AND: 
rule COMf'_TQ_NP: 
rule Nf'_pp: 
rule PRONOUN: 
rule VP-ATTACH: 
r•Jle POSS-NP: 

CxJCconJJCxJ ->x conJoined 
CPoss_npJ -> make a det and drop. 
Cso,suchJCthatJ -> that-as-a-comp 
[name, not nPJ -> new nP node. 
[ProPnounJ -> np in 1st buffer 
CPrepJ[nsstartJ-> B1 <- PP, attach 2nd to c as Prep 
Cdet, asree_detJ -> start a new nP node 
CnsstartJ -> start a new NP node 
Cthan_compJ[npJ -> attach B2 to B1 as comPartive 
CconJJ -> stuff onto active stack 
CcomP_sJ -> make an nP in B1 
[ppJ -> consider to attach the PP to the nP 
[pronoun]-> attach to c, fix feats 
CvPJ -> attach to s 
[poss]-> attach as poss 

NPOOL.PK: Packet NPOOL 

rule QP_AND_QUANT: 
~ule LONGER-THAN: 
_·•Jle 3 FTSECt 
r•Jle FT_LONG: 
rule NOUN_QPt 
rule AP-ATTACH: 
r•Jle QP_ATTACH: 

CGPJCandJCGuantJ -> new GP node on c, attach B1 and B2 
CthanJCnameJ -> make a comparative 
[apJ[unitsJ -> new GP in Bl 
[apJ[adJJ -> new aP, attach as adJ 
CGuantJ -> new GP node 
CaPJ -> attach to c as AP 
[GPJ -> attach to c as GP 

PDET.PK: Packet PARSE_DET 

rule DETERMINER: CdetJ -> attach 

------------------------------------------------------------------------
PQP1.PK : 

rule HOW-MANY: 
rule QUANT: 
rule NEXT_WEEK: 
rule ALL-THE: 
rule QUANTIFIER: 

Packet PARSE_QP_1 

ChowJCadJJ -> combine into how onl~ 
[GuantJ -> new GP node in Bl 
CordJCnoun,timeJ -> GP node and ord 
CallJCdet,defJ -> insert •of• into B2 
Cauantifierl ->attach and transfer feats 



rule QUANT-DONE: CtJ -> chanse Packets 

PGP2.PK: Packet PARSE_Qp_2 

rule DET-GUANT: 
rule ORDINAL: 
rule DET_QUANT_DONE: 

Cauant,det or numJ -> new GP node 
CordJ -> new ordaP node, ect 
CtJ -> redo Packets. 

------------------------------------------------------------------------
PADJ.PK: Packet PARSE-ADJ 

rule ADJ_GROUP: 
rule ADJ_NP: 
rule ADJ_DQNE: 

CadJJCadJ t noun t dimJ -> attach as ~dJ 
CadJJ -> attach as adJ 
CtJ -> chanse Packets 

PNOUN+PK: Packet PARSE_NOUN 

rule COMPLEX-NOUN: 
rule NOUNS: 
~ule NOUN: 
ule NP-BUILT: 

CnounJCnounJ -> attach 1st to c 
[noun, nPlJ -> attach to c if Past test 
CnounJ -> attach to c as noun 
CtJ ->chanse Packet to NP_comPlete 

NPCOM.PK: Packet NP_COMPLETE 

rule Qp_pp: [apJ[prepJ -> start a PP 
rule PP: [prePJ[nsstartJ-> Bl<- PP, attach 2nd to c as Pr~P 
rule REDUCED-RELATIVE: c is nP, Cverb,inS J -> insert wh_ into Bl 
rule REL-ATTACH: [relative]-> attach to c, 
rule RELPRON_NP: CrelPronJ -> nP in Bl 
rule WH-RELATIVE_CLAUSE: CrelPron_npJ -> 
rule NP_PP: [pp]-> consider to attach the PP to the nP 
rule AND: CconJJ -> stuff onto active stack 
rule COMMA: CcommaJ -> run nP_done next, for now 
rule TOM_MARY: CnsstartJ -> insert wh_ 
rule NP_DONE: CtJ -> drop c. 
rule OF_PP: CofJCnounJ -> add nsstart to second to force PP 

ARPP.PK: Packet PARSE_PP 

rule ATTACH-PREP: 
rule PP_NP: 
rule WITH_WHICH: 

[Prep]-> attach to C 
CnPJ -> attach to PP, droP PP 
CwhJ -> wh_np built, temp Patch, not thousht out 

------------------------------------------------------------------------
PSUBJ+PK: Packet PARSE-SUBJ 

rule UNMARKED-ORDER: 
rule AUX-INVERSION: 

CnPJCverbl -> attach 1st to s 
CauxJCnPJ -> attach B2 

BLDAUX+PK: Packet BUILD-AUX 

rule NEG: 
rule MODAL: 
rule PERFECTIVE: 
rule PASSIVE-AUX: 

CnesJCverbJ -> attach 1st to c as nes 
CmodalJCtnslessJ -> attach 1st to c as modal 
ChaveJCenJ -> attach 1st to c as Perf 
CbeJCenJ -> attach 1st to c as Passive, 



rule PROGRESSIVE: 
rule DO-SUPPORT: 
rule HAVE-TO: 
rule TQ_BE: 
rule AUX-ADVERB: 
rule AUX-COMPLETE: 
rule BE_PRED: 

CbeJCinsJ -> ~ttach 1st as Pros 
CdoJCtnslessJ -> attach 1st as do 
[have or beJCtoJ -> attach 1st 
CtoJCtnslessJ -> attach to 
[adverb]-> attach to aux 
CtJ -> drop c. 
CbeJCPreP or adJJ -> attach as coPula 

PAUX.PK : Packet PARSE-AUX 

rule TO-INFINITIVE: 
r•Jle START _AUX: 
rule AUX-ATTACH: 

[to, a•JxverbJ CtnslessJ -> new aw-, node. 
CverbJ ->~reate new AUX node, etc 
CauxJ -> attach to s, chanse packets. 

PVP.PK: Packet PARSE_VP 

rule PREDP: [ppJ -> attach 
rule MAIN-VERB: Cverbl -> do ever~thin~. 

'ASSIV.PK : 

r•Jle PASSIVE: 

SSVP.PK: 

Pacl'-.et PASSIVE 

CtJ -> create trace 

Packet ss_vp 

rule ADVERB-GROUP: CadverbJCadverbJ -:::• COll"IPOUnd 
r•Jle ADVERB: [adverb] -::;- ~ttach as adverb 
r•Jle PART: (Particle] -:::- attach to verb 
r•Jle PP_UNDER_VP_1: [pp] -)· attach to C 

rule PART: [particle] -::> attach to verb 
rule VP_DONE: CtJ -:::• droP Ct 

Packet OBJECT 

adverb 

OBJ.PK: 

rule OBJECT: Cto,auxverbJCtnslessJ -> attach obJect 

NOSUBJ.PK: Packet NO_SUBJ 

rule CREATE_DELTA_SUBJECT: Cto,auxverbJCtnslessJ -> 

THATC.PK: Pacv..et THAT _COMP 

rule THAT_S_START_1: 
rule THAT_s: 

CnPJCverbJ -> embedded sentence 
CthatJ -> start an S bar 

INFC+PK: Packet INF_COMP 

rule INF_S_START1: 
rule FOR_S_BAR: 

CnpJ[to,auxverbJCtnslessJ -> 
Cfor,PPJ[toJ -> Sbar 

------------------------------------------------------------------------
TLICOM.PK: Packet TQ_LESS_INF_COMP 

\ 



rule UNMARKED-SUBJ: [npJ[tnslessJ -> for see, embedded sentence 

TBLCOM.PK : Packet TQ_BE-LESS_INF_COMP 

rule INSERT_TQ_BE: 
rule INSERT_TQ_B£_l: 

CnPJCen or adJJ -> insert to be into the buffer 
Cen or adJJ -> insert to be into the ~uffer 

TWOBJ.PK: Packet TWO_QBJ 

rule FIRST_OBJ: Cto,auxverbJ[tnslessJ -> attach first obJect 

EMBSFI.PK: Packet EMBEDDED_S_FINAL 

rule PP_UNDER_s_2: 
rule EMBEDDED_S_DQNE: 

[ppJ -> attach 
CtJ -> drop c. 

~NAME.PK: Packet BUILD-NAME 

rule NAME: 
rule END_QF_NAME: 

[name]-> attach to c. 
CtJ -> run np_done next 

PCONJ.PK: Packet PARSE_CQNJ 

rule DROP-AND: Cc has andJ -> drop Bl and •and• into buffers 

SSFIN.PK: Packet ss_FINAL 

rule PP_UNDER_S_l: 
rule S_DONE: 
rule INIT_s_BAR: 
rule CONJOINED_s: 
rule HYPO_s: 

[ppJ attach to~ 
CfinalPuncJ -> attach and end. 
CverbJ -> drop as a NP 
CcommaJCconJ or binder]-> make into~ conJoined S 
CcommaJ -> then an if, what sentence ~s assumed. 

Packet EMBEDDED_S_VP 

rule OBJ_IN_EMBEDDED_S: CnPJ -> attach to c as nP 
rule PP-~NDER_vp_2: [ppJ -> attach, semantics left out 
rule EMBEDDED-VP-DONE: CtJ -> drop c. 



I* Fixes to the Parser dictionar~ *I 

def<other,adjf). 
def(stretch,verbonl~>. 
def(when,CconjJ). 
def(while,CconjJ). 
def(uniform,adjf). 



I* I•ICT. SRT 
Sorted version of Rob's dictionar~ 
C.M., 10/9/81 
Otherwise unchansed 

def(!,CfpuncJ>. 
def('''',CPossesive,PossJ). 
def("""s',CPossesive,PossJ). 
def(",",CcommaJ). 
def (., CfP•.mcJ). 
def(1,CfPuncJ>. 
def('l/3',auantitY). 
def('l/5',auantitY>+ 
def('2e",vari>. 
def(a,detindef,CvariableJ>. 
def(about,CPrepJ). 
def(above,CprepJ). 
def(accelerate,verbf). 
def(acceleration,dimf). 
def(act,verbf). 
·-, (add, verbf). 
,f(after,EPrepJ). 

def(asain,adverbf). 
def(asainst,CPrepJ). 
def(ase,nounf). 
def(ahead,CPrepJ). 
def(al,nounname). 
def(alfred,nounname). 
def(all,auantifierf,Call,indef,nplJ). 
def(alons,CprepJ). 
def(am,amaux>. 
def(an,detindef). 
def(analYze,verbonlY). 
def(and,CconJJ). 
def(ansle,nounf>. 
def(another,auantifierf,CnsJ>. 
def(aPart,adverbf). 
def(aPParent,adJf). 
def(aPPlication,verbf) • 
. - f < BPP 1 Y, ve rbf > • 
~f(are,aux2,CPresJ). 

def(arm,nounf). 
def(arrive,verbonlY,CenJ>. 
def(as,CPrepJ). 
def(ask,verb3). 
def(at,CPrepJ). 
def(attach,verbf). 
def(attend,verbonly). 
def(aunt,nouns). 
def(automaticallY,adverb). 
def(automobile,nounf). 
def(awaY,adverbf,CPrepJ). 
def<b,vari). 
def ( 'b-c" ,vari). 
def(bad,adJf>+ 
def(balance,verbf). 
def ( bal 1, no•Jnf). 
def (bar, r,ounf) • 
def(barn,nounf). 



def(be,bef). 
def(been,auxp,[en,be,be_J). 
def(before,CPrePJ). 
def(behind,CPrepJ). 
def(believe,verbonl~,Cthat_comP,inf_comPJ). 
def(below,CPrepJ). 
def(between,CPrepJ). 
def(bis,adJf>. 
def(block,nounf>~ 
def ( bl•Je, adJf > + 
def (boat, nour,f) • 
def(book,nounf). 
def(bore,verbf). 
def(borruverbP). 
def(boston,nounPlace). 
def(both,ouantifierf,CnPll). 
def ( bo~, no•.ms) • 
def(break,verbf). 
def(bridse,nounf). 
def(brisht,adJf). 
def(broke,verbP>+ 
'-f (brother, no•Jns >. 

f(brousht,verbp). 
def(build,verbf). 
def(buildins,Cnoun,ns,n3P,verb,Pres,ins,adJ,v_3sJ). 
def ( b•Js, no•Jnf) • 
def(b~,CPrepJ). 
def(c,vari>+ 
def(calculate,verbf). 
def(came,verbP). 
def(can,modalf,CPres,noun,ns,verbJ). 
def (car, no•Jnf >. 
def(carrw,verbf). 
def (cat, no•Jr,f > • 
def(catch,nounf>+ 
def(ceilins,nounf>. 
def(center,nounf). 
def(chanse,verbonl~,Cinf_compJ). 
def(chris,nounname>. 
def(cliff,nounf). 
· -f(cm,1Jnitf) • 

. f(coefficient,nounf). 
def(collide,verbf). 
def(come,verbonlw,CenJ). 
def(common,adJf). 
def(comPute,verbf). 
def(connect,verbf). 
def(constant,nounf). 
def(cord,nounf). 
def(could,modalf,CfutureJ>. 
def(couPle,verbf>+ 
def(cover,verbf). 
def(crane,nounf). 
def(cube,nounf). 
def(cute,adJf). 
def(d,vari). 
def(decelerate,verbf). 
def(deer,nounf,CnPlJ). 
def(desree,unitf). 
def(deliver,verbonlw>. 



def(denver,nounPlace). 
def(destroy,verbf). 
def(determine,verbf). 
def(did,auxP,CvsPl,doJ). 
def(direction,nounf>. 
def(direct,adJf). 
def(distance,nounf). 
def(do,auxPres,Ctnsless,v_3s,doJ). 
def<does,aux3,CdoJ>. 
def(dos,nounf). 
def(done,auxP,Cen,doJ). 
def< door, r,01Jnf) • 
def(down,CPrepJ). 
def(downward,adJf,tadverbJ). 
def(driver,nounf>+ 
def(droP,verbf,Ctwo_obJJ). 
def ( d•Je, adJf > • 
def(e,vari). 
def(each,Guantifierf,CnsJ). 
def(earth,nounf). 
def(east,nounf). 
·-f(eat,verbf). 

f(edse,nounf). 
def(edinbursh,nounPlace). 
def(effective,adJf). 
def(elaPse,verbf). 
def(elasticit~,Cnoun,ns,nsstart,n3PJ). 
def(elastic,adJf). 
def(elePhant,nounf). 
def(elesticit~,adJf). 
def(end,nounf). 
def(end,nounf). 
def(ensine,nounf). 
def(eGual,adJf). 
def(eauilibrium,nounf). 
def(everY,detindef,Cns,Guantifier,adverbJ). 
def ( e:-:am, nour,f) • 
def(exert,verbonl~,Cinf_comP,no_subJJ). 
def(extend,verbf). 
def(extension,nounf). 
--f (fact, nounf). 

f(fall,verbf). 
def(far,CPrepJ). 
def(fat,adJf). 
def(fell,Cverb,Past,vsPlJ). 
def(final,adJf). 
def(find,verbf,Cinf_comp,that_comP,two_obJJ>. 
def(fine,adJf). 
def(first,ordf). 
def(fish,verbonlY,Cnoun,ns,nPl,nsstartJ>. 
def(fixed,adJf). 
def(floor,nounf). 
def(flY,verbf). 
def(for,CPreP,forJ). 
def(force,nounf). 
def(former,nounf). 
def(found,verb4). 
def ( f O>t, nounf) • 
def(free,adJf). 
def(frictionless,adJf>. 



def(friction,nounf). 
def(frictional,adjf). 
def(frida~,nounf,CtimeJ). 
def(from,CPrePJ). 
def(ft,a.mitf) • 
def('ft/sec',unitf). 
def<s,unitf). 
def(sain,verbf). 
def(save,verbP,Ctwo_objJ). 
def(seorse,nounname). 
def<sirl,nouns>. 
def(sive,verbonl~>. 
def(Slassow,nounPlace>. 
def ( sni, uni tf >. 
def(so,verbf,Cinf_compJ). 
def(sone,verbonl~,CenJ). 
def(sood,adjf). 
def(Sravit~,nounf). 
def(sreatest,adJf). 
def<sreen,adJf). 
def<sround,nounf). 

~f <sun,nounf>. 
f(had,auxhave,CPast,vsPl,nsJ). 

def(half,vari>+ 
def('half-wa~',auantit~,CnsJ>. 
def(hammer,nounf). 
def(hans,verbf). 
def(haPP~,adJf). 
def(hard,adverbf>+ 
def(harsh,adverbf>+ 
def(has,auxhave,CPres,v3sJ). 
def(hat,nounf). 
def(have,auxhave,Ctnsless,Pres,v_3sJ). 
def(havins,auxhave,Cpres,insJ). 
def(he,pronounf,CnsJ). 
def(head,nounf). 
def(heav~,adjf). 
def(heisht,nounf). 
def(her,POSSPn,Cn3pJ). 
def(here,adJf>+ 
·-f(herself,Pronounf,CnsJ). 
ef(hish,adJf). 

def ( hi 11, r,ounf) + 
def(him,Pronounf,CnsJ). 
def(himself,Pronounf,Cnsl>+ 
def(hinse,nounf>. 
def(his,Posspn,Cn3PJ). 
def(hit,verb1,Ctwo_obJJ). 
def(hook,nounf). 
def(horizontal,nounf,CadjJ). 
def(horse,nounf). 
def(how,whPronn,Chow,nsstartJ). 
def(huns,verbP). 
def(i,PronounI>. 
def(if,CpreP,binderJ). 
def(imPact,nounf). 
def(imPulse,verbf). 
def(in,CPreP,unitJ). 
def(inch,unitf>. 
def(incline,nounf). 



def(inextensible,adJf>. 
def(initial,adJf,CordJ). 
def(into,CPrepJ). 
def(invite,verb3,CnounJ). 
def(is,aux3,Cbe,sent_subJJ). 
def(it,Pronounf,CnsJ>. 
def(its,POSSPn,Cn3PJ). 
def(Jack,nounname). 
def(JeeP,nounf). 
def(Jill,nounname>. 
def(John,nounname). 
def(Joule,unitf). 
def(JourneY,nounf). 
def(JudY,nounname). 
def(JumP,nounf). 
def(Just,adverbf). 
def(karen,nounname). 
def<ks,unitf). 
def(kilowatt,unitf,Cnoun,ns,n3P,nSstartJ). 
def(kiss,verbf). 
def('km/h',unitf). 
-f('kmh-1',unitf). 
f(knew,verbP,Cinf_comP,that_compJ). 

def(know,verbonlY,Cthat_comP,inf_comPl). 
def(known,verbonlY,Cinf_comP,that_compJ). 
def(kw,unitf). 
def(l,vari>+ 
def(ll,vari). 
def(12,vari). 
def(last,ordf). 
def(latter,nounf). 
def(lb,unitf). 
def('lb/ft',unitf). 
def(leave,verbf,Ctwo_obJJ). 
def(left,verbP,CadJJ). 
def(les,nounf). 
def(lensth,dimf). 
def<leslie,nounname). 
def(level,nounf,CadJJ). 
def<lever,nounf). 
-f(lift,verbf). 
f(lisht,adJf). 

def(likelY,verbonlY,Cinf_compJ). 
def(line,nounf>. 
def(little,adJf). 
def(load,nounf). 
def(locate,verbf). 
def(lolliPoP,nounf). 
def(london,nounPlace). 
def(lons,adJf>+ 
def(look,verbf). 
def(lorrY,nounf). 
def(loud,adverbf). 
def(lower,nounf). 
def<m,Cvari,unitJ). 
def(ml,vari>. 
def(m2,vari). 
def(masnitude,nounf>. 
def(maintain,verbf). 
def(make,verbf,Cto_less_inf_compJ). 



def(man,nounf). 
def(manase,verbf). 
def(maP,nounf>+ 
def(mar~,nounname). 
def(mass,dimf). 
def(masses,dimf,[nplJ). 
def(maximum,adJf). 
def(me,PronounI). 
def(meet,verbf). 
def(meetins,nounf,CinS,PartJ). 
def(men,nounl). 
def(met,verbp). 
def(meter,unitf). 
def(metre,unitf). 
def(ms,unitf). 
def<misht,modal,CfutureJ). 
def(mile,unitf>. 
def(milk,verbonl~,Cnoun,ns,nPlJ). 
def(milne,nounname). 
def(mine,POSSPn,CnlpJ). 
def(modulus,nounf>+ 
J~f<monda~,nounf,CtimeJ). 

f(mother,nounf>+ 
def(motion,nounf). 
def(move,verbf). 
def('ms-1',unitf>+ 
def('ms-2',unitf). 
def(much,adverbf). 
def(must,modalf). 
def<muzzle,nounf) • 

. def(m~,POSSPn,CnlPJ). 
def<n,unitf). 
def(nail,nounf). 
def(natural,adJf). 
def(nesliSible,adJf). 
def(newton,unitf). 
def(next,ordf). 
def(nice,adJf). 
def(no,Cnes,en,ins,tnslessJ). 
def<none,auantifierf,Cns,nPlJ). 
·-t(north,nounf>. 
_f(not,Cnes,en,ins,tnslessJ). 

def(nt,unitf). 
def(obJect,nounf>+ 
def(of,[PreP,ofJ). 
def(old,adJf>+ 
def(on,CPrepJ). 
def(one,Cauant,nsstart,nsJ). 
def(or,CconJJ). 
def(other,ordf). 
def(our,POSSPn,[nlPJ). 
def(out,CPrePJ). 
def(over,CPrepJ). 
def(P,vari>. 
def(Painter,nounf>. 
def(pam,nounname). 
def(paper,nounf). 
def(Park,nounf>+ 
def(Parser,nounf). 
def(particle,nounf). 



def(pass,verbf). 

def(Past,CPreP,adJJ). 
def(Pat,nounname). 
def ( Pes, no•Jnf ) • 
def ( Pei r, no•Jnf >. 
def(Pencil,nounf). 
def(persuade,verb3). 
def(Pier,nounf>. 
def(Pin,nounf). 
def(PiPe,nounf). 
def(Place,verbf). 
def(Plane,nounf). 
def(point,nounf>. 
def< Pole, no•.mf >. 
def(Position,nounf). 
def(Pound,unitf,Cnoun,verb,tnsless]). 
def(Power,nounf). 
def(ProJection,nounf>+ 
def(ProJect,verbf). 
def(Promise,verb3). 
def(PrYamid,nounf). 
~-f(Pull,verbf). 

f(PulleY,nounf). 
def(PulleY,nounf). 
def(auick,adverbf). 
def(auiet,adverbf). 
def(race,verbf). 
def(radius,nounf). 
def(raise,verbf). 
def(ran,verbP). 
def(ranse,nounf). 
def(rape,verbf). 
def(reach,verbf). 
def(reach,verbf). 
def(reache,verbf). 
def(red,adJf). 
def(release,verbf). 
def(remain,verbonly). 
def(resistance,nounf). 
def(respective,adJ,CadverbJ). 
, -f (rest, no•Jnf). 

f(restitution,adJf). 
def(risht,adJf>. 
def(road,nounf). 
def(rob,nounname>. 
def(robot,nounf). 
def(rock,nounf). 
def ( rod, no•Jnf) • 
def(room,nounf). 
def ( rope, no•Jnf > • 
def<roush,adJf). 
def(round,adJf). 
def ( rur,, verbf) • 
def(s,unitf). 
def(sad,adJf). 
def(said,verb4). 
def(same,ordf). 
def(saturdaY,nounf,CtimeJ). 
def(saw,verb2,CPast,vsPlJ). 
def(saY,verb3). 



def(scaffold,nounf). 
def(schedule,verbf,Cinf_compJ). 
def(scotland,nounPlace). 
def (sea, no•Jnf > • 
def(sec,unitf). 
def(second,unitf,Ctime,noun,ordJ). 
def(see,verb2,Ctnsless,v_3sJ>. 
def(seem,verbonlY,Cthat_comP,to_be_less_inf_comP,no_subJ,inf_comP,sent_subJJ). 
def(seen,verb4>. 
def(seesaw,nounf). 
def(she,Pronounf,CnsJ). 
def(shell,nounf). 
def(shoe,nounf). 
def(shoot,verbf). 
def(short,adjf). 
def(shot,verbP,CenJ). 
def(should,modalf,CPastJ). 
def(show,verbf). 
def(shown,verb4). 
def(sit,verbf). 
def(sleeP,verbf). 
"-f(sloPe,nounf). 

f(slow,adverbf). 
def<small,adJf>. 
def(smart,adJf>+ 
def(smooth,adJf). 
def(so,CcomPadvJ). 
def<soft,adverbf). 
def(some,auantifierf,CnPlJ). 
def(speed,dimf). 
def(sPhere,nounf>+ 
def(sprins,nounf). 
def(stand,nounf>+ 
def(start,nounf>+ 
def(stationarY,adJf). 
def(station,nounf). 
def(statue,nounf). 
def(steve,nounname). 
def(stir,verbf). 
def(stone,unitf,Cverb,tnsless,v_3s,nounJ). 
· f ( s toP, no•.Jnf > • 

. ~(straisht,adjf). 
def(street,nounf>+ 
def(stretched,verbP,Cen,adJJ). 
def(strike,verbf>+ 
def(strins,nounf). 
def(student,nouns). 
def(stuPid,adjf). 
def(succesive,adJf). 
def<such,CcomPadvl>+ 
def(sue,nounname>. 
def ( sur,, nounf) • 
def(SUPPOrt,verbf). 
def(surface,nounf). 
def(surPrise,verbf). 
def(susPend,verbf). 
def(system,nounf). 
def(table,nounf). 
def(take,verbonlY,Cthat_comP,inf_comP,no_subJ,two_obJJ). 
def(taken,verbP,Cthat_comP,inf_comP,no_subJ,two_obJJ). 



def(tall,adjf). 
def(tanned,adjf). 
def(taPPer,verbf). 
def(taunt,adJf). 
def(tea,nounf). 
def(tell,verb3,Ctwo_objJ). 
def(ten,vari). 
def(tension,dimf). 
def(term,nounf). 
def(than,CthanJ>. 
def(that,Cdet,nsstart,def,comP,Pronoun,ns,thatJ). 
def(the,detdef,tns,nPlJ). 
def(their,PossPn,Cn3pJ). 
def(theirselves,Pronounf,CnplJ). 
def(them,Pronounf,CnPlJ). 
def(there,nounPlace). 
def(these,detdef,CnPlJ). 
def(theY,Pronounf,CnPlJ). 
def(thick,adjf). 
def(thin,adjf). 
def(this,detdef,Cns,n1P,PronounJ). 
~-f(those,detdef,CnPlJ). 

;(three,GuantitY). 
def(throush,CPrepJ). 
def(throw,verbf). 
def(thrown,verbp,CenJ). 
def(thursdaY,nounf,CtimeJ). 
def(time,unitf,Cnoun,ns,verb,v_3sJ). 
def(tinY,adJf). 
def(to,CPreP,verb,Pres,toJ). 
def(tosether,adverb). 
def(told,verb4,Ctwo_obJJ). 
def(tom,nounname). 
def(tommorrow,adverbf,CadverbJ). 
def(ton,unitf>. 
def(took,verbP,Cinf_comP,two_obJJ). 
def(toP,nounf). 
def(tower,nounf). 
def(toY,nounf). 
def(track,nounf). 

f(train,nounf). 
~(trash,nounf). 

def(travel,verbf). 
def(truck,nounf>. 
def<tuesday,nounf,CtimeJ). 
def(twice,auantity). 
def(two,auantity). 
def(u,vari). 
def(uSlY,adjf). 
def(uncle,nouns). 
def(uniform,nounf). 
def(unstretch,adJf). 
def(until,CPrePJ). 
def(uP,CPrepJ). 
def(upper,nounf). 
def(uPward,adJf,CadverbJ). 
def(v,vari). 
def(val,nounname>+ 
def(value,nounf). 
def(velocitY,dimf). 



def(vertical,nounf>. 
def<w,vari). 
def(walk,verbf). 
def(wall,nounf). 
def<want,verbonl~,Cinf_comP,no_subJJ). 
def(was,auxP,Cv13s,beJ). 
def<watch,nounf). 
def(we,Pronounl). 
def(wednesda~,nounf,CtimeJ>. 
def(wee,adJf). 
def(week,nounf,CtimeJ). 
def(weish,verbf). 
def(weishtless,adJf). 
def(weisht,dimf>. 
def(went,verbP). 
def(went,verbP). 
def(were,aux2,CPastJ>. 
def(wh_,wh_). 
def<what,tdet,nsstart,ns,nPl,n3P,indef,wh,relPronJ). 
def(when,whPronn,tnsJ>. 
def(where,whPronn,CnsJ). 
•ef(which,whPronn,tdet,ns,nPl,indef,nsstartJ>. 

f(while,whPronn,Cns,nPl,binderJ). 
def(white,adJf). 
def(who,whPronn,CnPl,nsJ>. 
def(whom,whPronn,CnPl,nsJ). 
def(wide,adJf). 
def(will,modalf,Cfuture,noun,nsJ). 
def(wish,verbf). 
def(with,CPrepJ). 
def(woman,nouns>. 
def(wonder,verbonl~,Cinf_comP,that_comPJ). 
def(wood,adJf). 
def(work,verbf). 
def(worm,nounf). 
def(would,modalf,CPastJ). 
def b:1,vari). 
def(x2,vari). 
def(x3,vari). 
def ( ~d, •Jn it f > • 
'.•f<~ear,unitf,Cnoun,n3PJ). 

f(~ellow,adJf). 
def(~esterda~,adverbf,CadverbJ). 
def(~ou,Pronoun2,CnPlJ). 
def(~ouns,adJf). 
def(~our,POSSPn,Cn2pJ). 
def(zero,Guantit~>. 



/* SSTART+PK: Packet ss_START 
assumes C is sentence start 

Rob 
Updated: 1 June 81 <R> 

:- mode ss_start(+,-,-,-,-,T>. 
:- mode ss_start<+,+,+,+,+,+,+,+,T>. 

/*----------------------------------------------------------------------*/ 
/* rule IF-WHAT?: Cbinderl -> then make a hYPothetical sentence*/ 

ss_start<S, (binder), t, t, t, if_what). 

ss_start(if_what,B1,B2,B3,CCITLJ,AS,rAPackslPacketsJ,CU11Unse&nJ,DBold) 1-
new_node<s,CbinderJ,S1>, 
Push_sent(S1,DBold,DB), 
attach(Bl,S1,binder,S2>, % if_what semantics abolished - CSM 
!, rulematch<B2,B3,U1,CC,S21TLJ,Rulematch,AS, 

CAPacks,CcPool,ss_startJIPacketsJ,Unseen,DB>. 

/** rule WH_QUEST: Cwhl -> attach 1st ~s wh_comP, wh_Guest */ 

ss_start(10, (wh & (nP t PP t aP>>, t, t, t, wh_Guest). 

ss_start(wh_Guest,B1,B2,B3,CClTLJ,AS,CAPackslPacketsJ,CU1lllnseenJ,DB>:­
addfeats(C,CmaJor,wh_GuestJ,C1), 
deactivate(ss_start,APacks,Pl), 
activate(Parse_subJ,P1,P2>, 
attach(B1,C1,wh_com?,C2>, 
semantics(wh_Guest,DB,Bl), 
(B2 has verb & not(auxverb>, !, 
(new_node(np,Ctracel,B11>, 
semantics(start_nP,DB,B11), 
semantics(trace,DB,B11), 
semantics(bind_trace,DB,B1>, 
!, rulematch(B11,B2,B3,CC2lTLJ,Rulematch,AS,CP21PacketsJ, 

CU 1 1 tlni:-P.en J , DB) ) ; 
( ! , 
rulematch(B2,B3,U1,CC21TLJ,Rulematch,CCwh_comP,B1JIASJ,LP21PacketsJ,Unsee 

/** rule ADVERB: CadverbJCnsstartJ -> attach 1st as adverb. */ 
¾ added by Karen Archbold APril 1981 

ss_start(10,(adverb),(adverb t nsstart>,t,t,adverb). 

ss_start(adverb,B1,B2,B3,CCITLJ,AS,Packets,CU11Unseenl,DB>l­
semantics(adverb,DB,B1), 
attach(B1,C,adverb,C1), 
!, rulematch(B2,B3,U1,CC1lTLJ,Rulematch,AS,Packets,Unseen,DB>. 

/** rule MAJOR-DECL_S: CnPJCverbJ -> l~bel c decl, maJor, 
chanse Packets */ 

ss_start<maJor_decl_s,B1,B2,B3,CCITLJ,AS,CAPackslPacketsJ,llnseen,DB) :-



addfeats<C,Cs,decl,maJorJ,Cl>, 
deactivate(ss_start,APacks,Pl>, 
activate(Parse_subJ,P1,P2>, 
semantics(maJor_decl_s,DB>, 
!, rulematch(B1,B2,B3,CC1lTLJ,Rulematch,AS,CP21Packet5:t,Unseen,DB>. 

I* rule AUX_JNVERT: CauxverbJCnsstartJ -> Push ~ux onto AS *' 
ss_start(lO, <auxverb>, <nsstart>, t, t, ~ux_invert). 

ss_start(aux_invert,B1,B2,B3,CCITLJ,AS,[APackslPacketsJ,CU11lJnseenJ,DB) :­
addfeats(C,ts,Ynauest,maJorJ,Cl), 
deactivate(ss_start,APacks,P1>, 
activate(Parse_subJ,P1,P2>, 
semantics(aux~invert,DB>, 
!, rulematch(B2,B3,U1,CC11TLJ,Rulematch,CCaux,B1JIASJ, 

LP21PacketsJ,Unseen,DB>. 

I** rule NP-PP-DEFAULT: CnPJ(ppJ -> attach to nP as PP *' 
I* only when clause initial *' 

start(lO, (np), (pp), t, t, np_pp_def~ult). 

ss_start(np_pp_default,B1,B2,B3,C,AS,Packets,CU11UnseenJ,DB>:­
attach(B2,B1,PP,B12), 
semantics(np_pp_default,DB,B1,B2>, 
!, rulematch(B12,B3,U1,C,Rulematch,AS,Packets,Unseen,11~>. 

I** rule NP-UTTERANCE: CnpJ[fpuncJ -> done. *I 
ss_start(10, (np), (fpunc>, t, t, nP_utterance). 

ss_start(np_utterance,B1,B2,B3,CCITL.J,AS,Packets,Unseen,DBold)l­
addfeats(C,CmaJor,nP_utteranceJ,C1>, 
semantics(utterance,DBold,Bl>, 
attach(B1,C1,nP,C2), 
attach(B2,C2,fPunc,C3>, 
POP-sent(DBold,DB>, 
alldone(CC31TLJ,DB). 

- • rule PP-UTTERANCE: (ppJ[fPuncJ -> done *I 
ss_start(10, (pp), (fpunc>, t, t, PP-utterance). 

ss_start(pp_utterance,B1,B2,B3,CClTLJ,AS,Packets,Unseen,DBold) :-
addfeats<C,CmaJor,np_utteranceJ,Cl>, X was PP-utterance 
semantics(utterance,DBold,Bl>, 
attach(B1,C1,PP,C2), 
attach(B2,C2,fPunc,C3>, 
POP_sent(DBold,DB>, 
alldone<CC31TLJ,DB). 

'** rule IMPERATIVE: CtnslessJ -> insert YOU into the buffer *' 
I* lexical ambiSuitY should also make 1st a verb *' 
¾ doesn't work for have 
ss_start(lO, (tnsless>, t, t, t, imperative>. 

ss_start(imPerative,B1,B2,B3,CCITLJ,AS,CAPackslPacketsJ,Unseen,DB> :­
coerce(verb,B1,B11), 



addfeats<C,Cs,imPerative,maJor:l,C1>, 
deactivate(ss_start,APacks,P1>, 
activate(Parse_subJ,P1,P2), 
lookUP('!:lou,U2), 
semantics<imPerative,DB>, 
!, rulematch(U2,B11,B2,CC1:TLJ,Rulematch,AS,CP2:PacketsJ, 

CB3lUnseenJ,DB>. 

/* rule FRONTEit_pp: C PP J - > attach to C */ 
¾ should set AS'd and recovered later or trace in 

ss_start(10, (pp), t, t, t, fronted_pp). 

ss_start(fronted_PP,B1,B2,B3,CC:TLJ,AS,P~ckets,CU1:UnseenJ,I•~> 1-
attach(B1,C,PP,C1), 
semantics(pp_under_x,DB,B1>, 
!, rulematch<B2,B3,U1,CC1:TLJ,Rulematch,AS,Packets,Unseen,DB>. 

· rule WH_NP: CwhJ -> attach to c, t'or wh._auest 

ss_start(15, (wh>, t, t, t, wh_np). 

ss_start(wh_nP,B1,B2,B3,CC:TLJ,AS,Packets,Unseen,DB> :­
new_node(nP,B11>, 
semantics(start_nP,DB,B11>, 
attach<B1,B11,wh_comP,B12), 
semantics<wh_nP,DB,B11,B1>, 
!, rulematch(B12,B2,B3,CC:TLJ,Rulematch,AS,Packets,Unseen,DB). 

I* rule Kissins_Aunts: Cverb,ins,adJJCnoun,nPlJ -> nP,YP 
¾ This rule is a HACK HACK HACK onl'!:1 

ss_start<10, <verb & ins & adJ>, (noun & nPl), t, t, kissins>. 

ss_start(kissins,B1,B2,B3,C,AS,Packets,CU11UnseenJ,DB> :­
new_node(nP,CaP,ns,nPll,B11), 
attach(B1,B11,verb,B12>, 
attach(B2,B12,verb,B13), 
!, rulematch(B13,B3,U1,C,Rulematch,AS,Packets,Unseen,DB>+ 



/* CPOOL.PK: Packet CPOOL 
assumes C is anYthins 

Rob 
UPdated: 24 November 80 <R> 

:- mode CPOOl(+,-,-,-,-,1). 
:- mode CPOOl(+,+,+,+,+,+,+,+,1>. 

/* rule X_AND_x: ~xJCconJJCxJ ->x conJoined 

cPool(x_and_x,Bl,B2,B3,C,AS,Packets,CU1,U21UnseenJ,DB) :­
same_node_type(Bl,B3,Feat>, 
new_node(Feat,Bll>, 
attach(Bl,B11,Feat,B12), 
attach(B2,B12,conJ,B13), 
attach(B3,B13,Feat,B14>, 
semantics(conJ,DB,Bll,Bl,B2,B3>, 
!, rulematch(B14,Ul,U2,C,Rulematch,AS,Packets,Unseen,nB>. 

/** rule POSS_DET: [poss_npJ -> make a det and drop. */ 

cPool(5, (poss-nP>, t, t, asree(det), Poss_det>. 

cpool(Poss_det,Bl,B2,B3,C,AS,Packets,[U11UnseenJ,DB) :-
new_node(det,Cnsstart,ns,nPll,k31), ¾ should fix ~his number stuff 
semantics(Poss_det,DB,B31,B1>, 
attach(B1,B31,nP,B32), 
!, rulematch(B32,B2,B3,C,Rulematch,AS,Packets,CU11UnseenJ,DB>. 

/** rule SO_THAT: Cso,suchJCthatJ -> that-as-~-comP */ 

cPool(lO, (comPadv), (that), t, t, so_that). 

cPool(so_that,B1,B2,B3,C,AS,Packets,Unseen,DB) :­
new_node(comP,Cthat,binderJ,B11>, 
semantics(so_that,DB,B1,B2>, 
attach(B1,B11,comPadv,B12>, 
attach(B2,B12,that,B13), 
1 ook•JP ( ✓ , ✓ , U 1 > , 
!, rulematch(U1,B13,B3,C,Rulematch,AS,Packets,Unseen,nB>. 

cpool(10, (name & not(np)), t, t, t, Propname). 

cpool(ProPname,B1,B2,B3,C,AS,Packets,Unseen,DB):­
new_node(np,[nameJ,C1), 
semantics<start_nP,DB,Cl), 
semantics(Propname,DB,Cl,Bl>, 
!, rulematch<B1,B2,B3,CC11CJ,Rulematch,AS,CCbuild_nameJ: 

PacketsJ,Unseen,DB). 

I** rule PROPNOUN: CProPnounJ -> nP in 1st buffer 



cPool(l0, (proPnoun >, t, t, t, Propnoun). 

cPool(ProPnoun,B1,B2,B3,C,AS,Packets,Unseen,DB> :­
new_node(nP,B4>, 
semantics(start_nP,DB,B4>, 
semantics(propnoun,DB,B4>, 
attach(B1,B4,noun,B33), 
!, rulematch(B33,B2,B3,C,Rulematch,AS,Packets,Unseen,DB>. 

'** rule PP: [prePlCnsstartJ-> Bl<- PP, attach 2nd to c as Prep 
attach 3rd to c as nP cf left out *' 

cPool(10, (Prep), (nsstart>, t, t, PP). 

CPool(PP,B1,B2,B3,C,AS,Packets,Unseen,DB) :­
new_node(PP,Bll), 
semantics(preP,DB,Bll>, 
!, rulematch(B1,B2,B3,CB111CJ,Rulematch,AS, 

CtParse_pp,cpoolJIPacketsJ,Unseen,DB>+ 

· rule MARKED-STARTNP: Cdet, asree_detl -> start a new nP node *I 

cPool(l0, (det>, t, t, asree(det), marked_startnP). 

cPool(marked_startnP,B1,B2,B3,C,AS,P~ckets,Unseen,DB> :­
new_r,ode ( np, Cl), 
semantics(start_nP,DB,Cl>, 
!, rulematch(B1,B2,B3,CC11CJ,Rulematch,AS, 

[[parse_det,nPoolJIPacketsJ,Unseen,DB>. 

'** rule STARTNP: Cnsstartl -> start a new NP node */ 
cPool(l0, (nsstart & not(Pronoun t det>>, t, t, t, startnP). 

¾ the above Pattern is needed for historical reasons 

cpool(start~P,B1,B2,B3,C,AS,Packets,Unseen,DB) :­
r,ew_node ( nP, C 1 > , 
semantics(start_nP,DB,Cl>, 
!, rulematch(B1,B2,B3,CC11CJ,Rulematch,AS, 

CCParse_ap_l,nPoolJIPacketsl,Unseen,DB). 

/* rule THAN_CQMP: Cthan_compJ[npJ -> attach B2 to Bl as comP~rtive */ 

cPool(than_comP,B1,B2,B3,C,AS,PAckets,CU11Unseenl,DB) :­
attach(B2,B1,than_comP,B11), 
semantics(than_comP,DB,B1,B2>, 
! , rulematch(B11,B3,U1 ,C,R•.Jlematch,AS,PAckets,Unseen,ItfO. 

'** rule AND: CconJJ -> stuff onto active stack*/ 

cPool(l0, (conJ & not(andc)), t, t, t, and). 

cpool(and,B1,B2,B3,C,AS,Packets,CU11Unseenl,DB> :-
addfeats<B1,andc,B11), 
!, rulematch(B2,B3,U1,CB111CJ,Rulematch, 

AS,CCcPool,Parse_vp,parse_conJJIPacketsJ,Unseen,DB). 



/** rule COMP_TQ_NP: Ccomp_sJ -> make an nP in Bl 

cPool(comP_to_nP,B1,B2,B3,C,AS,Packets,Unseen,DB) :-
new_node{np,£11), % was labeled comP_np 
semantics(start_nP,DB,B11), 
semantics(comP_to_nP,DB,B11,Bl>, 
attach(B1,B11,s,B12>, 
!, rulematch(B12,B2,B3,C,Rulematch,AS,Packets,Unseen,I1~). 

I* rule NP_PP·CPPJ -> consider to attach the PP to the nP 

cPool(10, (pp), t, t, sem_chk(pp), np_pp). 

CPOOl(nP-PP,B1,B2,B3,CClTLJ,AS,Packets,CU11UnseenJ,DB) :-
write(1HEY - NP_PP in Packet CPOOL is runnins!! 1 >, nl, 
set_label(C,Lab>, write< 1Attachins a PP to'>, write(Lab), nl, 
attach(B1,C,PP,C11,DB>, 
semantics(nP-PP,DB,B1,C), 
!, rulematch(B2,B3,U1,CC111TLJ,Rulematch,AS,Packets,Unseen,DB>. 

I** rule PRONOUN: (pronoun]-> attach to~, fjx feats *' 
CPool(15, (pronoun>, t, t, t, Pronoun). 

cPool<Pronoun,B1,B2,B3,C,AS,Packets,Unseen,DB>:­
new_node(nP,B11), 
semantics(pronoun,DB,B1,B11), 
attach(B1,B11,Pronoun,B12>, 
<Bl has Poss, !, addfeats(B12,Poss_nP,B13) ; B13 = B12), 
!, rulematch(B13,B2,B3,C,Rulematch,AS,Packets,Unseen,nB>. 

I** rule VP-ATTACH: CvPl -> attach to s *I 
CP001(10, (vp), t, t, t, VP-attach). 

cPool(vp_attach,B1,B2,B3,CCITLJ,AS,PBckets,CU11UnseenJ,DB)l­
attach(Bi,C,vP,C1), 
semantics(vp_attach,DB,B1,C>, 
!, rulematch(B2,B3,U1,CC1lTLJ,Rulematch,AS,Packets,Unseen,DB>. 

I* rule POSS_NP: [poss]-> attach as Poss 

cPool(15, t, (possesive>, t, t, Poss_nP). 

cPool(Poss_nP,B1,B2,B3,CCITLJ,AS,Packets,CU11Unseenl,DB>:­
addfeats(B1,Poss_np,B11>, 
attach(B2,B11,Poss,B12>, 
semantics(Poss_nP,DB,B2,B1>, 
!, rulematch(B12,B3,U1,CCITLJ,Rulematch,AS,Packets,Un5een,DB>. 



I* PUP.PK: Packet 
assumes C is s, needin~ a VP 

Rob 
Updated: 23 APril 81 (R) 

:- mode Parse_vp(f,-,-,-,-,!>. 
:- mode Parse_vp(t,+,+,+,+,+,+,+,!>. 

!*----------------------------------------------------------------------*! 

I** rule PREDP [ppJ -> attach 
as PredP, chan~e Packets *I 

Parse_vp(10, (pp tap), t, t, t, PredP>• 

Parse_vp(predP,B1,B2,B3,CCITLJ,AS,CAPackslPacketsJ,CU11UnseenJ,DB>:­
deactivate(Parse_vp,APacks,P1), 
addfeats(B1,PredP,B11), 
semantics(PredP,DB,B1>, 
attach(B11,C,PredP,C2>, 
(C2 has maJor, !, activate(ss_final,P1,P2); 
(C2 has sec, !, activate(embedded_s_final, P1, P2); 
P2 = P1>>, 
!, rulematch(B2,B3,Ul,CC21TLJ,Rulematch,AS,CP21PacketsJ,tJnseen,DB). 

I* rule MAIN_VERB: Cverbl -> do everYthin~. *I 
Parse_vp(10, <verb>, t, t, t, main_verb). 

¾ a~ree with subJect 
Parse_vp(main_verb,B1,B2,B3,CCITLJ,AS,CAPackslPacketsJ,CU11tJnseenJ,DB)t­

deactivate(Parse_vp,APacks,P1), 
(Chas maJor, !, activate(ss_final,P1,P2); 
(Chas sec, !, activate(embedded __ s_final,Pl,P2); 

P1=P2>>, 
new_node(vP,C1>, 
attach(Bl,C1,verb,C2>, 
semantics(main_verb,DB,B1>, 
verb_types(B1,NewPackets>, 
activate(ss-vP,NewPackets,P3>, 
(Bl has two_obJ, !, P3=P4; activate(obJect,P3,P4) >, 
activate(cPool,P4,PS>, 
!, rulematch(B2,B3,U1,CC2,CITLJ,Rulematch,AS, 

CPS,P21Packetsl,Unseen,DB>+ 



/* SSVP.PK: Packet ss_vp 
assumes C is a vP, maJor 

Rob 
Updated: 4 June 81 <R> 

Minor chanses made by CSM 

:- mode ss_vp(t,-,-,-,-,1>. 
:- mode ss_vp(t,+,+,+,+,+,+,+,1>. 

I* rule ADVERB-GROUP: CadverbJCadverbJ -> compound adverb 

ss_vp(5, (adverb>, (adverb), t, t, adverb_sroup). 

ss_vp(adverb_srouP,B1,B2,B3,C,AS,Packets,CU1:UnseenJ,DB> :­
new_node(adverb,Al>, 
attach(B1,A1,adverb,A2), 
attach(B2,A2,adverb,A3>, 
semantics(adverb_srouP,DB,A1,~j,B2>, 
!, rulematch(A3,B3,U1,C,Rulematch,AS,Packets,Unseen,DB>. 

I* rule ADVERB: CadverbJ -> attach as ~dverb *I 
/* For karen Archbold, add the Patters& 

(adverb t PrePt fpunc) to the second buffer 
I will use the looser form */ 

ss_vp(10, (adverb), t, t, t, adverb). 

ss_vp(adverb,B1,B2,B3,CC:TLJ,AS,Packets,CU1:UnseenJ,DB>l­
attach(B1,C,adverb,C1), 
semantics(adverb,DB,Bl>, 
!, rulematch(B2,B3,U1,CC1:TLJ,Rulematch,AS,Packets,Unseen,DB>. 

· rule PART: (particle]-> attach to verb *I 
ss_vp(5, (Prep), t, t, sem_chk(Particle>, Part). 

ss_vp(part,B1,B2,B3,CC:TLJ,AS,Packets,CU1:UnseenJ,DB> :­
attach<B1,C,Part,C1>, 
semantics(part,DB,Bl>, 
!, rulematch(B2,B3,U1,CC11TLJ,Rulematch,AS,Packets,Unseen,DB). 

I** rule PP_UNDER_VP_l: (ppJ -> attach to~ 
automatocallY attaches to the vP, rule in cPool decides for the nP 
semantics: checks the can have, if true then it attaches to the nP, 

else it attaches to the VP+*/ 

ss_vp(lO, (pp), t, t, sem_chk(v_pp), pp_under_vp_l). X sem_chk added bY CSM 

ss_vp(pp_under_vp_l,B1,B2,B3,CCITLJ,AS,Packets,CU11UnseenJ,D~>l­
attach(B1,C,PP,C1>, 
semantics(pp_under_x,DB,Bl), 
!, rulematch(B2,B3,U1,CC11TLJ,Rulematch,AS,Packets,Unseen,6B>. 



/* rule PART: [particle]-> attach to verb */ 

ss_yp(15, (prep), t, t, t, Part). 

ss_vp(part,B1,B2,B3,CCITLJ,AS,Packets,CU1lUnseenJ,DB> :­
attach(B1,C,Part,C1>, 
semantics(Part,DB,B1>, 
!, rulematch(B2,B3,U1,CC11TLJ,Rulematch,AS,Packets,Unseen,DB>. 

/** rule VP_DONE: CtJ -> drop c. 

ss_yp(15, t, t, t, t, yp_done). 

ss_yp(yp_done,B1,B2,B3,CClTLJ,CCwh_comP,B11JIASJ, 
CAPackslPacketsl,Unseen,DB>:­

attach(B11,C,trace,C1>, 
semantics(drop_yp_trace,DB,B11), 
!, rulematch(C1,B1,B2,TL,Rulematch,AS,Packets,CB31Unseenl,DB>. 

ss_vp(yp_done,B1,B2,B3,CCITLJ,AS,CAPackslPacketsJ,Unseen,DB>I-
!, rulematch(C,B1,B2,TL,Rulematch,AS,Packets,CB31UnseenJ,DB>. 



/* EMBSFI+PK: Packet EMBEDDED_S_FINAL 
assumes C is S, embedded 

Rob 
UPdatedt 7 March 81 (R) 

:- mode embedded_s_final(+,-,-,-,-,T>. 
:- mode embedded_s_final<+,+,+,+,+,+,+,+,T>. 

/*----------------------------------------------------------------------*/ 
I* rule PP_UNDER_S_2: [ppJ -> attach */ 

embedded_s_final(10, (pp), t, t, sem .. chk(v_pp), pp_under_s_2). 
r. Semantic check added b~ CSM 

embedded_s_final(pp_under_s_2,B1,B2,B3,rr:TLJ,AS,Packets,CUi:UnseenJ,DB)&­
attach(B1,C,PP,C1), 
semantics(pp_under_x,DB,B1>, 
!, rulematch(B2,B3,U1,CC1lTLJ,Rulematch,AS,Packets,Unseen,DB>. 

I** rule EMBEDDED_S_DONE: Ctl -> drop c. 

embedded_s_final(15, t, t, t, t, embedded_s_done). 

embedded_s_final(embedded_s_done,B1,B2,B3,CClTLJ,AS,CAPackslPacketsJ, 
Unseen,DBold):­

POP_sent(DBold,DB>, 
!, rulematch(C,B1,B2,TL,Rulematch,AS,Packets,CB3lUnseenl,DB>. 



/* NPOOL.PK: Packet NPOOL 
assumes C is an NP beins built 

Rob 
Updated: 6 December 80 <R> 

:- mode nPool(t,-,-,-,-,T). 
:- mode npool<+,+,+,+,+,+,+,+,T>. 

/** rule QP_AND_QUANT: CGPJCandJ[GuantJ -> new OP node on c, attach B1 and ~2 

nPoOl(GP_and_Guant,B1,B2,B3,C,AS,Packets,CU1,U21UnseenJ,DB) i­
new_node(GP,C1>, 
attach(B1,C1,oP,C2), 
attach(B2,C2,conJ,C3>, 
semantics(conJ_op_1,DB,C1,B1>, 
!, rulematch(B3,U1,U2,CC31CJ,Rulematch,AS,Packets,Unseen,DB>. 

/** rule LONGER-THAN: CthanJCnameJ -> make a comparative 
X does only •ap than name• 

nPool(10, (than>, (name>, t, t, lonser_than). 

nPool(lonser_than,B1,B2,B3,CClTLJ,AS,Packets,CU1,U21UnseenJ,DB> l­
addfeats(C,than_comP,C11), 
attach(B1,C11,than,C12), 
attach(B2,~12,name,C13>, 
semantics(than_comP,DB,C12,B2>, 
!, rulematch(B3,U1,U2,CC131TLJ,Rulematch,AS,Packets,Unseen,DB>. 

/** rule 3 FT/SEC: CGPJCunitsJ -> new OP in Bl */ 
001(10, (op), (unit), t, t, GP_units). 

nPool(op_units,B1,B2,B3,C,AS,Packets,CU1lUnseenJ,DB) :­
semantics(op_units,DB,B1,B2>, 
addfeats(B1,Cunit,nsJ,B13), 
attach<B2,B13,unit,B11), 
!, rulematch(B11,B3,U1,C,Rulematch,AS,Packets,Unseen,DB>. 

/** rule FT-LONG: CaPJCadJJ -> new aP, attach as adJ */ 

nPool(10, (GP), (adJ), t, sem_chk(dimadJ), ft_lons>. 
X Semantic check added b~ CSM 
X It should really be a syntactic feature check 

nPool(ft_lons,B1,B2,B3,C,AS,Packets,CU1lUnseenJ,DBJ :­
new_node(aP,AP1>, 
attach(B1,AP1,GP,B11), 
attach(B2,B11,adJ,B12>, 
semantics(ft_lons,DB,B11,B1,B2>, 



!, rulematch(B12,B3,U1,C,ap_attach,AS,Packets,Unseen,I•k>. 

I** rule NOUN_Qp: Cauantl -> new GP node 

nPool(10, (auant>, t, t, t, noun_ap). 

nPool<noun_aP,B1,B2,B3,CCITLJ,AS,Packets,Unseen,DB> :­
new_node(aP,B11), 
attach(B1,B11,auant,Bt2>, 
semantics(auant,DB,B11,B1>, 
semantics(np_aP,DB,B11,C>, 
!, rulematch(B12,B2,B3,CC:TLJ,Rulematch,AS,Packets,Un~een,DB). 

I** rule AP-ATTACH: CaPl -> attach to c as AP *I 
nPool(10, (ap), t, t, t, ap_attach). 

nPool(ap_attach,B1,B2,B3,CClTLJ,AS,Packets,CU11Unseenl,DB> l­
attach(B1,C,aP,C1,DB>, 
semantics(ap_attach,DB,C,B1>, 
!, rulematch(B2,B3,U1,CC1:TLJ,Rulematch,AS,Packets,Unseen,DB>. 

-* rule GP_ATTACH: Cap]-> attach to c as GP *I 
nPool(10, (op), t, t, t, ap_attach). 

npool(ap_attach,B1,B2,B3,CCITLJ,AS,Packets,CU1:Unseenl,DB>&­
attach(Bl,C,aP,C1,DB>, 
semantics(ap_attach,DB,B1,C>, 
semantics(ap_attach1,DB,B1>, ¾ adds the arbs 
(Chas GP, f, semantics(conJ_ap_2,DB,C,B1), 
!, rulematch(Cl,B2,B3,TL,Rulematch,AS,Packets,CU11Unseenl,DB>; 
!, rulematch(B2,B3,U1,CC11TLJ,Rulematch,AS,Packets,Unseen,DB>>. 



/* PQP2+PK: Packet 
assumes C is a NP after~ det is found 

Rob 
UPdated: 10 March 81 CR> 

:- mode Parse_ap_2(+,-,-,-,-,?>. 
:- mode Parse_GP-2(+,+,+,+,+,+,+,+,?>. 

/** rule DET_QUANT: Cauant,det or numJ -> new GP node */ 
Parse_ap_2(10, (auant>, (adJ t noun>, t, t, det_auant). 

parse_ap_2(det_auant,B1,B2,B3,CC:TLJ,AS,Packets,Unseen,DB>:­
new_node(aP,B11>, 
attach(B1,B11,auant,B12), 
semantics(det_aP,DB,B12,C>, 
!, rulematch(B12,B2,B3,CCITLJ,det_auant_done,AS,Packet~,unseen,DB>. 

/* rule ORDINAL: CordJ -> new ordaP node, ect */ 
Parse-GP-2(10, (ord>, t, t, t, ordinal>. 

Parse_ap_2(ordinal,B1,B2,B3,CCITLJ,AS,CAPackslPacketsJ,CU11UnseenJ,DB>:­
deactivate(Parse_ap_2,APacks,P1>, 
activate(Parse_adJ,P1,P2>, 
new_node(aP,B11), 
attach(B1,B11,ord,B12), 
semantics(ordinal,DB,B1,B11>, ¾ Chansed C to B11 - CSM 
!~ rulematch<B12,B2,B3,CCITLJ,Rulemat~h,AS,CP2:PacketsJ, 

CU11UnseenJ,DB>. 

/** rule DET_QUANT-DONE: Ct]-> redo Packets. */ 

~arse_ap_2(det_auant_done,B1,B2,B3,C,AS,rAPackslPacketsJ,Unseen,DB>:­
deactivate(Parse_ap_2,APacks,P2>, 
activate(Parse_adJ,P2,P3>, 
!, rulematch(B1,B2,B3,C,Rulematch,AS,CP31PacketsJ,Unseen,DB>. 



/* SSFIN+PK: Packet SS-FINAL 
assumes C is maJor S 

Rob 
Updated: 6 December 80 <R> 

:- mode ss_final<+,-,-,-,-,1>. 
:- mode ss_final<+,+,+,+,+,+,+,+,1>. 

/** rule PP_UNDER_s_1: (ppJ attach to c */ 
ss_ final< 10, (PP>, t, t, t, PP-•.mder .. !:• •• 1 >. 

ss_final(pp_under_s_l,B1,B2,B3,CCITLJ,AS,Packets,CU11UnseenJ,DB>:­
semantics(PP-Under_x,DB,B1>, 
attach(Bl,C,PP,Cl), 
!, rulematch(B2,B3,U1,CC11TLJ,Rulematch,AS,Packets,Un5een,nB>. 

/** rule s_DONE: CfinalPuncJ -> attach and end. */ 
ss_final(10, (fpunc>, t, t, t, s_done). 

ss_final(s_done,B1,B2,B3,CCITLJiAS,P~ckets,Unseen,DBold>:­
attach(B1,C,fPunc,C1>, 
POP_sent(DBold,DB>, 
alldone(CC11TLJ,DB>+ 

/* rule here for what little fish ea~, and Sarden Path stuff */ 
/* CbeJ, drop and make nP */ 

ss_final(lO, (sent_subJ>, t, t, t, init_s_bar). 
¼ should real]~ be sent_subJ feature 

.,.s_ final ( ini t_s_bar,.., Bl, B2, B3, CC I TLJ ,AS, Packets, Unseen, DBold > ~ -
addfeats(C,Ccomp_sJ,Cl>, 
semantics(init_s_bar,DBold,C,Bl>, 
new_node(s,CmaJorJ,S>, 
POP_sent(DBold,DBl>, ¼ 'start' semantics abolished - CSM 
Push_sent(S,DBl,DB>, 
!, rulematch(C1,B1,B2,CSITLJ,Rulematch,AS,CCcPool,Parse_subJJIPacketsJ, 

CB31UnseenJ,DB>. 

/* CONJOINED_s: CcommaJCconJ or binder]-> make into a conJoined S */ 

ss_final(10, (comma), <conJ t binder>, t, t, conJoined_s). 

ss_final(conJoined_s,B1,B2,B3,CCITLJ,AS,Packets,CU1,U21UnseenJ,DBold) :­
new_node(s,S1>, 
attach(C,S1,s,S2), 
attach(B2,S2,conJ,S3>, 
POP-sent(DBold,DB2>, 
PUSh_sent(S3,DB2,DB1), 



new_node(s,Snew>, 
semantics(conJ,DB1,S3,C,B2,Snew>, ¾ Added bY CSM 
PUSh-sent(Snew•DB1,DB), 
!, rulematch(B3,U1,U2,CSnew,S3fTLJ,Rulematch,AS, 

CCcPool,ss_startJ,PacketsJ,Unseen,DB>. 

I* HYPO_s: CcommaJ -> then an if, what sentence is assumed+ 
attach the lowest node to the next UP node and 
add a news node and Pray. *I 

ss_fina1(10, (comma>, t, t, t, hYPo_s). 

ss_final(hYPo_s,B1,B2,B3,CS,IFSITL.l,AS,[P1,PacketsJ,CU11UnseenJ,nBold) :­
attach(S,IFS,s,S1), 
new_node(s,Snew>, 
semantics(hypo_s,DB,S1,S,Snew>, ¾ Extended - CSM 
POP_sent(DBold,DB1), 
PUSh-sent(Snew,DB1,DB), 
!, rulematch(B2,B3,U1,CSnew,Sl ITL.J,Rulematch,AS, 

CCcPool,ss_startl,Packetsl,UnsePn,DB>+ 



I* Rob Milne SEMCHK 
Updated: 6 June Bl 

Semantic Checks and PP attachment *I 

I* SEMANTIC_CHECK auestions *I 

I* PP-ATTACH see if head nouns are comPatable 
The NP_PP check is called in CPool when a [npJ[ppJ is found. it does: 
1+ finds the number of the PP 
2. Finds the number of the last NP of the 1st Buffer 
3+ sets the NP number for the PP 
4+ calls PP_CHECk with the two nP numbers, it then decides 

can Set [npJ[ppJ, [ppJ[ppJ, [np-apJ[ppJ always attaches this last case 

semantic_check(PP,PP,_,_,_,DB) :- % of PP always attach 
set_label<PP,Num>, 
find( is_preP(Num,of,NP>, DB>. 

semantic_check(PP,PP,_,_,_,DB) :- % if the PP has a GP, then attach 
set_'l abe 1 <PP, PPnum ) , 
find( GP-modifY(PPnum,QP), DB>+ 

semantic_check(PP,PP,B2,_,NP,DB) :­
set_label(NP,NPnum), 
Set_last_np(NPnum,LNP,DB>, % returns the number of the nP 
set_label(PP,PP1), 
find( is_PreP(PP1,PreP,PPNP> ,DB), ! , 
write('trYins to attach 1 ),write(PPNP>,write(' to'), write(LNP>,nl, 
PP-Check(PreP,LNP,PPNP,DB). 

semantic_check(pp,_,_,_,_,DB> :- !, f~jJ. 

set_last_np(PP,LNP,DB> :~ 
find( PP-linked(PP,NP>& 
is_preP(NP,PreP,NP2>,DB>, 
set_last_np(NP2,LNP,DB>, !. 

PP_CHECK 

% default to not attach 

this sets the NP number for the tarset of the attach, 
and the NP number of the NP that does the PP *I 

X All the pp_check stuff was written by Keith MacKaY for 
X an AI2 Project. 

default is false 

pp_check(PreP,NP,PP,DB) :-
find( headnoun(NP,NPword) & 

headnoun(PP,PPword), DB>, 
pp_check<PreP,NPword,PPword). 

pp_check(on,NP,PP,D,> :-
find( headnoun<NP,NPword>, DB>, 
NPword = tension. 

pp_check<PreP,NPword,PPword) :­
has_proPertY(NPword,PPword), 

>I 



! • 

pp_check<PreP,NPword,PPword) :­
has_PropertY(PPword,NPword), 
! • 

PP_check<PreP,NPword,PPword) :­
Person<Personlist>, 
Person_part(Partlist>, 
member(NPword,Personlist>, 
member<PPword,Partlist>, 
! , fa:11. 

pp_check(of,NPword,PPword> :­
Person(Personlist>, 
Person_part(Partlist), 
member(NPword,Partlist>, 
member(PPword,Personlist>, 
! • 

pp_check(at,NPword,PPword) :­
has_proPertY(NPword,PhYs_obJ), 
has_proPerty(PPword,Position>, 
! • 

pp_check(on,NPword,PPword) :­
has_PropertY(NPword,PhYs_obJ), 
has_proPerty(PPword,Position), 
! • 

pp_check(on,NPword,PPword) :­
has_ProPertY(NPword,action), 
has_proPertY(PPword,PhYs_obJ), 
! • 

¾ a hack sort of for is 100 m above the sea. 

PP_checkCPreP,NP,PP,DB) :-
find( aP-det<NP,QP) & measure(QP,_,U), DB>, 
not( find( headnoun(NP,Noun>, DB> >, 
¾ These extra checks added by CSM: 
rel-Prep(Prep), distance_unit(U), 
! • 

pp_check(PreP,NP,PP,DB> :- !, fail. 

has_ProPerty(Word,ProPertY) :­
semantic_def(Word,Semdef), 
member<ProPerty,Semdef>, 
! • 

I* NOUNS semantic check *I 
semantic_check<nouns,Nouns,Next,_,c,DB> :-

(Next has auxverb t verb), !. 

semantic-check(nouns,_,_,_,NP,DB> :- Z needs a headnoun 
set_label(NP,NPnum>, 
not(find( headnoun<NPnum,Head>,DB) >, !. 



semantic_check(nouns,_,_,_,NP,DB> :­
set_label(NP,NPnum>, 
find( num(NPnum,Number,Def>, DB>, 
not( Number= 1), !. 

semantic_check(nouns,_,Next,_,_,DB> :­
set_label(Next,of), !. 

semantic_check(nouns,_,Next,_,_,DB> ,-
Next has nsstarttPrePtadverbtPronoun, !, fail+ 

I* insert jeep rocks semantic check here *I 
I* statistical results for nouns: 

7. det was sinsular 

7. •ofPP• comins 

7. stati~tical hueristic 
% don't attach 

attach if next is auxverb or definite verb (noun use> 
don't attach(verb) is next is nsstart,adverb,PreP,verb,Past,Pronoun. 
*I 

I* REDUCED RELATIVE: uses a heuristic, •must have a main verb• *I 
semantic_check(red_rel,_,_,_,_,DB> :-

find(curr_sent(S) & 
main_verb(S,_),DB>, !. 

7. b~ exPlict listins 
semantic_check(Particle,Bt,_,_,_,DB> 1-

set_label(Bt,PreP), 
find(main-verb(S,Verb>,DB>, 
verb-Particle(Verb,PreP), ,. 

I* These extra checks added by CSM *I 
X AND: for conjunction of two NPs, they should be compatible 

semantic_check(and,B1,B2,B3,C,DB> :-
set_label(B1,NP1>, 
set_label(B3,NP2>, 
find(headnounCNP1,Nl>&headnoun(NP2,N2>,DB>, !, 
semantic_def(Nl,Defl>, 
semantic_def(N2,Def2>, 
member<X,Def1>, member(X,Def2>, !. 

-mantic_check(and,_,_,_,_,_). 

¾ v_pp: PP attached to a VP should have a Preposition compatible 
X with the verb 

semantic_check(v_pp,pp,_,_,_,DB> :-
find( curr_sent(S) & main_verb(S,V>, DB>, 
set_label(PP,Lab), 
find( is_preP(Lab,P,_), DB>, 
Prepfor<V,P>. 

¾ DIMADJ: Can an adjective aPPear in ~n AP startins •Qp ADJ ••• •? 
X This should be a syntactic feature check 

semantic_check(dimadj,_,A,_,_,_) :-
set_label(A,Wd), 
dimadj(Wd,_,_). 



I* SEMRUL: Semantic rules 

Rob 
UPdated: 16 ne~ember 80 <R> 

load usins: load_sem(semrul>. ~ 
Extra 'S' arsument added to 'wh_trace' to aid 
correct trace bindins - CSM. 
Extra 'ConJ' arsument to 'conJ' to distin~uish 
what the conJunction is - CSM 
Semantic rules 'start' and 'if_what' removed in 
favour of 'sentence' (activated at end, not start>. 
This should handle sentence conJunction proPerl~ - CSM 

semantics(sentence, (C Sentence J, 
add( sentence(Sentence> > >>. 

e-mantics(wh_auest, (C Word J, 
find( curr_sent(S) >, 
add( wh_auest(S,Word> & 
st~Pe(S,wh_auest> > >>. 

semantics(wh_np, CC NP, WHword J, 
find( numCNP,1,WHword> >, 
add( headnoun(NP,WHword> > >>. 

semantics(maJor_decl_s, ( CJ, 
find( curr_sent(S) >, 
add( st~Pe(S,$t~tement> > >>. 

semantics(aux_invert, ( CJ, 
find( curr_sent(S) >, 
add( st~Pe(S,~es_no_auestion) > )). 

semantics(imPerative, ( CJ, 
find( curr_sent<S> >, 
add( st~Pe<S,command> > >>. 

semantics(utterance, (CNP J, 
find( curr_sent<S> >, 
add( utterance<S,NP> ) >>. 

semantics(that_s_start, (CS J, 
add( embedded_sent<S> > )). 

semantics(inf_s_start, <CS, NP J, 

semantics(proPname). 

add( embedded_sent<S> i 
s~n-subJCS,NP) > >>• 

semantics(name, (C Word, NP J, 
find( num(NP,1,def) >, 
add( name<NP,Word) > >>. 

semantics(ProPnoun, CC NP J, 



find( num<NP,1,def) > >>. 

semantics(Poss-det, <C DET, NP J, 
add( POSS-det(_,NP) ) )). 

semantics(comp_to_np, CC NP, SJ, 

semantics(yp_attach). 

find( num<NP,1,comp) >, 
add( np_comp_s(NP,S) > >>. 

semantics(conj, CC Num, NPl, Conj, NP2 J, 
add( conj(Num,NP1,Conj,NP2> > >>. 

semantics(np_comPlete). 

semantics(how_man~, <CAP, Word J, 
find( curr-sent<S> >, 
add( wh_trace(_,AP,S) & 

intensifier(AP,how> & 
headadj(AP,Word) ) )). 

semantics(relPron_np, <C WHword, NP J, 
add( headnoun(NP,WHword) > )). 

semantics(start_np, CC NP J, 
add( num<NP,_, __ ) > >>. 

semantics(det, CC DET, NP J, 
find( POSS_det(NP,NPlower) & 

num<NP,_,def) > > 

or (C DET:wh, NPJ, 
find( num<NP,_.,DET> > > 

or CC DET:def, NP J, 
f i r,d ( num ( NP , -· , def> > > 

or (C DET, NP J, 
find( num<NP,_,indef) > >>. 

semantics(det_ap). 

semantics<auantifier, CC Q, NP J, 
add( auantifier<NP,G> > >>. 

semantics(adj, <C Red, NP J, 
fir,d( sens~m .. label(aP,AP> >, 
add( hasfeat(NP,AP> & 

headadj(AP,Red) > >>• 

semantics(adj_np, <C Word, NP J, 
find( num<NP,1,indef> >, 
add( headadj(NP,Word) ) )). 

semantics(Pronoun, (C Word:ns, NP J, 
add( num(NP,1,Pron) & 

headnoun<NP,Word) >> 

r. Needs thousht 



or (C Word, NP J, 
add( num(NP,Plur,Pron> i 

headnoun<NP,Word> > >>. 

semantics(noun, (C Word, NP l, 
find( num(NP,i,_) >, 
add( headnoun(NP,Word> > >>. 

semantics(nouns, <C Word, NP J, 
find( n•.1m(Nf',Plt.Jr,_.) >, 
add( headnoun<Nf',Word) > >>. 

semantics(comPlex_noun, (C Word, NP J, 
fir,d( n1.1m(Nf',_.,_.) >, 
add( headnoun<NP,Word> > >>. 

semantics(train_t, (CNP, Wvar J, 
add( isa(Word,Wvar) > >>. 

semantics(s'dn-subJ, (CNP J, 
find( curr_sent(S) >, 
add( S'dn-subJ(S,Nf') ) )). 

semantics(s'dn_obJ, CC r:trace J) 

or ( C NF' J, 
find( curr_sent(S) & 

s'dn_obJ(S,_) >, 
add( np_obJe~tCS,NP> >> 

or < C NP J, 
find( curr_sent(S) >, 
add( s'dn_obJCS,NP) ) )). 

semantics(op_attach, <C QP, NP J, 
find( headnoun(Nf',_) >, 
add( OP-modify(NP,QP) ) ) 

or <C QP, NP J, 
add( op_det(NP,QP) ) )). 

semantics(op_attachl, CC QP J, 
find( measure<GP,X,arh~) )) 

or (C QP J >>. 

semantics(ap_units, (CC, Word J, 
find( measure(C,_.,Word) > > > • 

semantics(dim, (C Wordtdet, NP J, 
find( dim_var(Word,DV> & 

n1.1111 (NF', 1 , -· > ) , 
add( headnoun<NP,Word) & 

dimCNf',Word,DV) > ) 

or <C Word, NP J, 
find( dim_var<Word,DV> & 



num<NP,_,indef> >, 
add( headnoun(NP,Word> & 

dim<NP,Word,DV) > )). 

semantics(GP-PP, ([ QP, PP J, 
add( GP_modif~(PP,QP) ) )). 

semantics(np_ap). 

semantics(ft_lon~, ([ AP, QP, ADJ J, 
add( GP-modif~(AP,QP) & 

headadJ(AP,AbJ) ) )). 

semantics(ap_attach, ([ NP, AP J, 
add( hasfeat(NP,AP) ) )). 

semantics(PreP). 

semantics(attach-PreP, ([ Prep, PP J, 
add( is_PreP(PP,Prep,_) > >>. 

- ~antics(PP-~ets_np, ([ PP, NP J, 
find< is_prep(PP,_,NP) ) )). 

semantics(np_pp_default, ([ NP, PP J, 
add( PP-linked(NP,PP) ) >>• 

semantics(conJ_ap_l, ([ QP1, QP2 J, 
add( conJ(QP1,QP2,Bnd,_) > >>. 

semantics(conJ_ap_2, ([ QPl, QP2 J, 
find( conJ(QPl,_,and,QP2> > >>. 

semantics(auant, ([ QP, Word J, 
find( word_to_num(Word,Num> >, 
add( measure(QP,Num,_) > >>. 

semantics(ordinal, ([ Word, NP J, 
add( headadJ(NP,Word> > )). 

dantics(rel_attach, (CS, NP J, 
find( wh_trac-e(NP,_.,S) ) , 
add( relc(NP,S> > >>• 

semantics(wh_relative_clause, (CS J, 
add( embedded_sent(S) > >>. 

semantics(np_pp, (CPP, NP J, 
add( PP-linked<NP,PP> ) )). 

semantics(tom_mar~). 

semantics(poss_np). 

semantics(comma). 

semantics(np_done, ( CNP J, 
find( num(NP,Num,indef) )) 

Z Needs tho•Js.iht 



or < CNP J) ). 

semantics(than_comP>+ 

semantics(to_infinitive). 

semantics(start_aux>+ 

semantics< a•Jx_at tach, ( C AUX: Pres , C :t, 

¾ Needs thousht 

add( aux_verb(C,Pres) )) 
or <C AUXtPast , CJ, 

add( ~1_,x._verb ( C, Past) ) ) 
or (C AUX: f ut•J re , CJ, 

add( ~•Jx._verb<C,f1Jture ) > > 
or (C AUX, CJ, 

add( aux._verb(C,tnsless) > > ) • 

semantics(aux_adverb, (C Word J, 
find( curr_sent(S) >, 
add( adverb(S,Word) ) >>. 

semantics(simPle_nes, (CJ, 
find( curr_sent(S) >, 
add( nesative_sent(S) > >>. 

semantics(be_Pred>+ 

semantics(Part, (C Part J, 
find( main_verb<S,Verb) >, 
add( Particle(Verb,Part> > )). 

semantics(trace, (C TracetPP J, 
find( is_preP(Trace,_,NP> & curr_sent<S> & 

num(NP,i,tr~ce) >, 
add( wh_trace(_,NP,S> > > 

or (C Trace J, 
find( num(Trace,1,trace> & curr_sent(S) >, 
add( wh_trace(_,Trace,S) ) >>+ 

semantics(bind_trace, <C BIND J, 
find( curr_sent<S> & wh_trace(BIND,_,S) ) >>. 

semantics(drop_yp_trace, (C Trace:PP l, 
find(curr_sent<S> >, 
add(pp_linked(S,Trace) > ) 

or <C Trace J, 
find( curr_sent(S) >, 
add( s~n-obJ(S,Tr~ce> ) >>• 

semantics(Passive, (C Trace J, 
find( curr_sent(S) I 

s~n-subJ(S,SubJ) >, 
add( Passive_sent(S) & 

wh_trace(Sub,J,Tr~ce,S) > > > + 



semantics(Passive_aux, ( CJ, 
find( curr_sent(S) >, 
add( Passive_sent(S) ) )). 

semantics(create_delta_subJ, (C Trace J, 
find( curr_sent(S) & 

s~n-subJ(S,SubJ) >, 
add( wh_trace(SubJ,Trace,S) > )). 

semantics(main_verb, <C VP J, 
find( curr_sent(S) & 

i r resL verb< VP, Root> > , 
add< main_verb<S,Root> > > 

or ( C VP J, 
find( curr_sent<S> >, 
add( main_verb(S,VP) ) )). 

semantics(pp_under_x, ([ PP J, 
find( curr_sent(S) >, 
add( PP-linked(S,PP) ) )). 

dantics(adverb, ([ ADV J, 
find( curr_sent(S) ), 
add( adverb(S,ADV> ) )). 

semantics(adverb-~rouP, ([ NUM, ADVl, ADV2 J, 
add( hasfeat<NUH,ADV2) & 

hasfeat(NUM,ADVl> > >>. 

semantics(reduced_rel). 

semantics(PredP, ([ PP J, 
find( curr_sent(S) & 

is_preP(PP,_,NP> >, 
add( s~n-obJ(S,N~> & 

main_verb(S,be) ) ) 

or ( C AP J, 
find( curr-~~nt(S) >, 
add( s~n-obJ(S,AP> & 

main_verb(S,be) > )). 

semantics(that_s_start_l, ([ NP, SJ, 
add( embedded_sent(S) & 

s~n-subJ(S,NP> ) >>• 

semantics(inf_s_start_l, (CNP, SJ, 
add< embedded ... sent ( S > & 

s~n-subJCS,NP> > )). 

semantics(insert_to, (CS, NP J, 
add ( embedded~. sen-t, ( S) & 

s~n-subJ(S,NP> ) )). 

semantics(obJ_in_embedded_s, (CNP J, 

semantics(yp_done). 

find( curr_sent(S) >, 
add( s~n-obJ(S,NP> ) >>• 



semantics(embedded_s_done). 

semantics(s_done). 

semantics(init_s_bar). 

semantics(h~po_s,(CS1,S11,S12J,add(conJ(S1,S11,i~,S12)))). % CSM 



I* SEMSUP+SPL: Semantics Support routines 
contains word to number, semantic_def, irres_verb and verb_particle 

Rob 
Updated: 20 June 81 
Additions by CSM 

:- Public word_to_num/2, 
semantic_def/2, 
Person/1, 
Person_part/1, 
irres_verb/2, 
verb_Particle/2, 
Prepfor/2, 
distance_unit/1, 
rel_PreP/1, 
dimadj/3+ 

:- mode word_to_num<+,1>, 
semantic-def<+,1>, 
Person(1), 
Person_Part(1), 
irres_verb<+,1>, 
verb.Particle(+,+>. 

word_to_num(one,1) :- !. 
word_to_num(two,2) :- !. 
word_to_num(three,3) :- !+ 
word_to_num(four,4) :- !+ 
word_to_num(five,5> :- !+ 
word_to_num<X,X) :- !. 

I* Table of Properties of words•• Semantic dictionary. *I 
I* Intended for PP attachment *I 
semantic_def(Particle,Cmass,velocitY,acceleration,PhYs-objJ). 
semantic_def(block,Cmass,lensth,heisht,velocitY,acceleration,PhYs_objJ). 

~antic_def(room,Clensth,width,heisht,wall,floor,ceilins,door,PhYs-obJJ). 
mantic_def(wall,Cmass,lensth,heisht,Point,PhYs_objJ). 

semantic_def(ceilins,Cwidth,lensth,heiSht,Point,PhYS-ObJJ). 
semantic_def(ball,Cmass,lensth,heiSht,velocitY,PhYs-obJJ>. 
semantic_def(station,Clensth,heisht,PhYs-obJJ). 
semantic_def(train,Cmass,lensth,heisht,velocitY,acceleration,PhYs-obJJ>. 
semantic_def(rod,Cmass,lensth,PhYs-obJJ). 
semantic_def(cue,Cmass,lensth,velocitY,acceleration,PhYs-obJJ>. 
semantic_def(JeeP,Cmass,velocitY,acceleration,lensth,heisht,Ph~~-obJJ). 
semantic_def(car,Cmass,velocitY,acceleration,lensth,width,heisht,PhYs-obJJ), 
semantic_def(lorrY,Cmass,velocitY,acceleration,lensth,heisht,width,PhYs-obJJ). 
semantic_def(sPrins,Cconstant,tension,lensth,mass,elasticitY, 

semantic_def(roPe,Ctension,lensth,end,PhYs-obJJ). 
semantic_def(strins,Ctension,lensth,end,phys_obJJ). 
semantic_def(PulleY,Cmass,diameter,PhYs_obJJ). 
semantic_def<man,Cmass,heisht,PhYs-obJJ>. 
semantic_def(boY,Cmass,heisht,PhYs_obJJ). 
semantic_def(woman,Cmass,heisht,PhYs_objJ). 
semantic_def(Sirl,Cmass,heisht,phys_obJJ). 

extension,PhYs-obJJ). 



semantic_def(tom,Cmass,heisht,PhYs-obJJ>. 
semantic_def(marY,Cmass,heisht,PhYs_obJJ). 
semantic_def(driver,Cmass,heisht,PhYs-obJJ). 
semantic_def(Painter,Cmass,heisht,PhYs_obJJ). 
semantic_def(Pier,Cmass,lensth,PhYs_obJJ). 
semantic_def(mass,Cmass,phys_obJJ>, 
semantic_def(table,Cmass,end,lensth,PhYs-obJJ). 

semantic_def(edse,CPositionJ). 
semantic_def(corner,CPositionJ). 
semantic_def(end,CPositionl>+ 
semantic_def(heisht,CPositionJ>. 

semantic_def(force,CactionJ). 
semantic_def(tension,CactionJ). 
semantic_def(acceleration,Cactionl), ::C: CSM 

Person(CboY,Sirl,mother,father,men,women,woman,manJ>. 
Person_Part(Carm,leS,head,foot,bodY,teeth,hair,handJ). 

I* irresular verb lists, used by semantics in Main_Verb assertions *I 
res_verb(is,be). 

irres_verb(was,be). 
irres_verb<has,have>. 

. irres_verb(broke,break). 
irres_verb(came,come). 
irres_verb(shown,show). 
irres_verb(fell,fall), 
irres_verb(found,find). 
irres_verb(saw,see). 
irres_verb(did,do). 
irres_verb(does,do>• 
irres_verb(taken,take). 

verb_particle(walk,on). 
verb_Particle(run,awaY), 
verb_Particle<so,on>. 
verb_particle(break,in), 
verb_Particle(shoot,out). 

rb_Particle(leave,out). 
rb_Particle(show,uP), 

verb_Particle(find,out). 
verb_particle(hans,on>. 
verb_particle(throw,uP>• 
verb_Particle(meet,uP), 
verb_Particle(block,uP), 
verb_particle(come,in). 
verb_Particle(attend,to>. 
verb_Particle(take,out). 

I* Extras added by CSM *I 

irres_verb(are,be). 
irres_verb(were,be). 
irres_verb(had,have> • 
irres_verb(thrown,throw>. 
irres_verb(huns,hans>. 
irres_verb(shot,shoot). 
irres_verb(told,tell>. 
i rrei:Lverb<"-.new,know>. 
i rrei:Lverb (seen, saw>. 
i rrei:Lverb(done,do). 
irres_verb(born,bear>. 

verb_particle(run,down>. 
verb_Particle(look,uP). 
verb_particle(so,in>. 
verb_particle(shoot,uP). 

verb_particle(left,behind)i 

verb_P~rticle(Pass,out). 
verb_Particle(droP,out). 
verb-Particle<weish,in). 
verb-Particle<Pull,out>. 

verb_particle(sive,up). verb_Particle(Sive,out). 
verb-Particle(shot,uP), verb_particle(shot,at). 
verb_particle(stir,up). 

¾ Which Prepositions allow QP's, and 
¾ which units are compatible? 

rel_preP(from>. 
rel-Prep(above). 
rel-PreP(below>. 



distance_unit(m). 
distance_unit(ft). 

X Which Prepositions are compatible with which verbs? 
% This is a Pretty crude classification 

PrePfor(_,X) :- member<X,Cin,on,from,b~,with,over,under,asainst,uPJ). 
Prepfor(V,to) :- member<V,Cincline,Pin,attach,aPPlY,connect,fix,throwJ). 
PrePfor<V~at) :- member(V,Cincline,Pin,attach,fix,travelJ>. 

X Which adJectives mark specific dimensions? 

dimadJ(old,ase,+>. 
dimadJ(youns,ase,-). 
dimadJ(lons,lensth,+>. 
dimadJ(short,lensth,-). 



/* SEM+LPL: Definition of semantic rule BPPlication 

semantics/6 added - CSM 

:- Public semantics/2, 
semantics/3, 
semantics/4, 
semantics/5, 
semantics/6+ 

:- mode semantics<+,+>, 
semantics<+,+,+>, 
semantics<+,+,+,+>, 
semantics<+,+,+,+,+>, 
semantics<+,+,+,+,+,+>, 
dosem<+,+,+>, 
aPPlY-sem<+,+,+,+>, 
aPPlY_sem<+,+,+>, 
match_sem<+,+>, 
msem('?,+>. 

r. Interface from Packets 

semantics(TYPe,DB> :- dosem<TYPe,D~,rJ). 

semantics(TYPe,DB,A> :- dosem(TYPe,DB,CAJ). 

semantics(TYPe,DB,A,B) :- dosem(TYPe,nB,CA,BJ). 

Lawrence 
UPdated: 21 November 80 

semantics(TYPe,DB,A,B,C) :- dosem(T~Pe,DB,fA,B,CJ>. 

semantics(fype,DB,A,B,C,D) :- dosem(TYP~,DB,CA,B,C,DJ). 

r. Find a semantic rule and aPPlY it 

dosem(TYPe,DB,Arss) 
:- atom(TYPe>, 

set(semantics,TYPe,Rule>, 
! , 
aPPlY-sem(TYPe,Rule,Arss,DB>. 

dosem(TYPe,_,_) 
:- semerr('Undefined Semantic operation: ',TYPe). 

r. Error messase 



semerr<Ness,TYPe) 
:- ttYnl, disPlay('** '>, disPla~(Ness>, 

disPlaY(TwPe), ttwnl, 
disPlaw(' (continuins)'), ttwnl. 

% APPlW a rule 

aPPlY-sem(_,Rule,Arss,DB> 
:- aPPlw_sem2<Rule,Arss,DB>, 

! • 

aPPlw_sem<TwPe,_,_,_) 
:- semerr('Semantics rule failure: ',TwPe). 

% How to aPPlw the various forms of a ~emantic 
X rule bod~ 

aPPl~-sem2(rule<Natch,Finds,Adds>,Arss,n~> 
:- match_sem<Natch,Arss>, 

find(Finds,DB>, 
add(Adds,DB>+ 

aPPlw_sem2<Rule1 or Rule2,Arss,DB> 
:- aPPlw_sem2<Rule1,Arss,DB> ; 

aPPlw_sem2(Rule2,Arss,DB>. 

X Natchins the P~rameters asainst the arsuments 

match_sem(CJ,CJ). 

match_sem(CMIMrestJ,CAIArestJ> 
:- msem<N,A>, 

match_sem(Mrest,Arest>. 

msem<M,Node) 
:- var<M>, 

' ' set_label(Node,M>. 

msem<N:Feature,Node) 
:- Node has Feature, 

set_label<Node,M>. 



/* RULEM.LPL: Rulematch etc for Rob's PBr~er. 

:- Public Parse/3, 
rulematch/9, 
alldone/2. 

:- mode Parse<+,?,?), 
rulematch(t,+,+,+,+,+,+,+,?>, 
set-Precedence<->, 
set_Packet(+,->, 
check_rule<+,+,+,+,+,+,+,+,->, 
docheck<+,+,+,+,+,+>, 
rule_spec(+,+,-,-,-,-,+,->, 
aPPlY_rule<+,+,+,+,+,+,+,+,+,+,1>, 
alldone<+,->. 

Lawrence 
Updated: 10 March 81 

X Parse a list of nodes in some Time to 
X set an answer. This routine start~ the Parser 
X ProPer. There j~ now a flas •crashins• which 
X brinss fBjlures back out with onlY one messase 

Parse(CB1,B2,B3:UnseenJ,Time,DB> 
:- flas(crashins,_,no>, 

statistics(runtime,CStart,_J), 
new_node(s,Snode), 
init_db(Snode,DB>, X 'start' semantics abolished - CSM 
rulematch(B1,B2,B3,CSnodeJ,_,CJ,CCss_start,cPoolJJ,Unseen,DB>, 
statistics(runtime,CFinish,_J), 
Time is Finish-Start. 

Parse(_,_,_) 
:- flas<crashins,_,no>, 

fail+ 

X The main control of the Parser 
X Cycle throush rule sPecs lookins for a 
X fireable ri.1le, then call it 

rulematch(B1,B2,B3,Cstack,Rulename,AS,Pstack,Unseen,DB> 
:- set_precedence<Prec>, 

set_packet<Pstack,Packet>, 
check_rule<Packet,Prec,B1,B2,~3,Cstack,DB,Rulename,How>, 
! , 
enter(How,Packet,Rulename,Bl,B2,B3,Cstack,Pstack), 
app}y_rule<How,Packet,Rulename,Bl,B2,B3, 

Cstack,AS,Pstack,Unseen,DB). 

X this is for aux-inversion Bnd wh movement 



rulematch(B1,B2,B3,Cstack,Rulename,CCTwPe,B11JIASJ,Pstack,Unseen,DB> 
:- f, 

rulematch(B1,B11,B2,Cstack,Rulename,AS,Pstack,CB31UnseenJ,DB>. 

rulematch (Bl, B2, B3, Cs tack,_,_, Pstacfi:., __ , __ ) 
:- crash(nomatch,'','','',B1,B2,B3,Cstack,Pstack). 

set_precedence(5). 
set_Precedence(10). 
set_precedence(15). 

¼ Possible PrP~edences (in order> 

¼ Currently activP Packets (from toP of Pstack) 

set_packet(CPacketsl_J,P> :- member(P,Packets>. 

¼ See if a P~cket contains a fireable rule 
¼ Return the name of the first rule found 

check_rule<Packet,Prec,B1,B2,B3,CCICrestJ,DB,Rulename,How> 
:- rule_spec(Packet,Prec,SPecl,SPec2,SPec3,SPecA,Rulename,How>, 

Bl has SPecl, 
B2 has SPec2, 
B3 has SPec3, 
docheck(SPecA,B1,B2,B3,C,DB>. 

¼ How to decodP the check specification which 
¼ can either hP ~ syntactic asreement check 
¼ or a semantic check 

docheck(A&B,B1,B2,B3,C,DB> :- !, Z This extra rule added by CSM 
docheck(A,B1,B2,B3,C,DB>, 
docheck(B,B1,B2,B3,C,DB>. 

docheck(t,_,_,_,_,_). 

docheck(asree(TYPe),B1,B2,_,_,_) 
:- asree(TYPe,B1,B2>. 

docheck(asree_13(TYPe),B1,_,B3,_,_) 
:- asree_l3(TYPe,B1,B3>. 

docheck(asree_23(fype},_,B2,B3,_,_) 
:- asree_23(fype,B2,B3). 

docheck(asree_all(T~Pe),B1,B2,B3,_,_) 
:- asree_all(T~Pe,B1,B2,B3). 

docheck(sem_chk(T~pe),B1,B2,B3,C,DB> 
:- semantic_check(T~Pe,B1,B2,B3,C,DB>. 



,:; Find sPecs fot' rules 

rule-sPec(Packet,Prec,Spec1,SPec2,SPe~3,SPecA,Rulename,interPreted) 
:- flaS(Packet,interPreted,interPreted), 

" R =•• CPacket,Prec,SPec1,SPec2,SPec3,SPecA,RulenameJ, 
call(R). 

· rule_spec(Packet,Prec,SPec1,SPec2,SPec3,SPeeA,Rulename,comPllP.d) 
:- switch1(Packet,Prec,SPec1,.SPec2,SPec3,SPecA,Rulename>. 

% Fi re the r1.1le 

aPPl!:l_rule(interPreted,Packet,Rulename,Bl,B2,B3,Cstack,AS,Psta~k,Unseen,DB) 
:- R =•• CPacket,Rulename,B1,B2,B3,Cstack,AS,Pstack,Unseen,DBJ, 

call(R). 

l!:1_rule(comPiled,Packet,Rulename,B1,B2,B3,Cstack,AS,Pstack,Unseen,DB> 
:- switch2(Packet,Rulename,B1,B2,B3,Cstack,AS,Pstack,Un~eP.n,DB>. 

¼ Return top of C stack at end of parse 
¼ This is callPd exPlicitl!:1 b!:I the final 
X srammar NtlPs rather then callins rulematch 

alldone([NJ,DB> 
:- " semantics(sentence,DB,N>, 

closenode(N,CN>, 
set_tree(DB,CN>, 
dbfinish(DB>. 

% CSH 

¾¾ this is a hack to do the if,what ouestions 
%¾ hack hack hack (rubbins of hands in backsround> 
¾¼ ~ut it should also do limited ~•ntence conjunction - CSM 

rone<~:1•~:J,DB> , 
attach(S1,S2,s,S3>, 
semantics(sentence,DB,S3>, X CSM 
closenode(S3,CN>, 
set_tree<DB,CN>, 
POP-sent(DB,DB1>, 
dbfinish(DBl). 

alldone(CNIOthersJ,DB> 
;- tt'!:lnl, 

disPla'!:l('C stack not emPtY ~tend of Parse:'>, tt'!:lnl, 
Portray_stack(Pn1,0thers>, tt~nl, 
closenode(N,CN>, 
set-tree<DB,CN>, 
dbfinish<DB>. 
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