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Srom b ona G Nothat wslue 13
RamuEEnaous Y CCRiATI383 33m=2
S.C000 s
SR Torasl 3901l eroasion.
Jiven thne ooz 85 euxFrezsed o9
vdezzrisrtars) can e ottzinad
e Ml ining F of & faoctor 13
ancubs L Tron zorirtors tharousEh
g Ld G L3
e res z S WE2lshed 34U
af bz 1ins descristors,
fhere a=r
F5h -
Aebituds achtorss 33 tinese
R L S 2 tules suseliedg
s 2 bLtesx of =2 =] 1 An @xamrle 13 )
53 - iritinsive sgdricultuars,
Finslls & biorhwsical s=2nthesis rule relies Lude
s3luet znd resresantetivibtilies Lo evtract tne ERNLE
radiniez Lo odevalasnent  oodesctivess butb inta
i repz=ril ~rotechian rdle,. {ne the2
3 LrTier mena exmlicit bs s L ot
= btzuitss on2 for ezch rossible desc
i .ranslatad
:obhe vaiue of thne a=bibads 3 st tne Folint L0Z,759 7
Fo1nt with Zocrdimztes 103,707y 2rtitude 3 hes walue
L) twith rerresentativits ) becasuse

comsubed 33
KA1 Tiokd 5L +80%5 F30)Y/100 b= substitution in
E-FAIYHLI0RFI4LSRF2b+80%F4+S01 /100

vEET UG FD o niss v3lue 34 {with resrresentztivits 59 cecasuse
jezcrisrncry ¥ nas value 4 (with rerrezentastivits 33 hecause
The W2 imsFortanbls occurring  sauiferous ~resent HIGH

3
rrotection zince Lheg belormz to the cartive mesoc—-rliaccenic
T oo = s
FRR-) +

value 4 (with resresentativity 4) heczuse .
comruted 33

Yx%fezotor I ne
3 wa
{3CE(H-10 +70%4  +3S0)/120  @iw substituting 1m0 3

(3O¥(S-D73+70%D010+50) /71090

'ty

i

Descrirtar 7 has wvalue 1 (with rerresentastivitys $) because .

Tne surerficial drainege of rainm is YERY LOW given that the

citaracteristics of the hzudrosrsrhic basin to where +the roint

belanas znd  mediumn annual fluvicsits determine s corrected
udiness numicer LESS THAM 150,

:cr: tor 10 has wvaelue 4 (with resresentativits 37 ocecsuse !
e s0il is considered to have 3 LOW risk of erosion since i1t
#resents 3s limitations thaose &ssociated to its reduced
2ffective thicknass.

¥k¥facror 4 naz value 5 fwith rerresentativite 1) because H
dezcrirtor 108 has value S5 (with rerresentativits 1) Becsuse |

C)

Tre soi1l 1w suscertitle of hizhle intermsive agricultural ussse.
The sedolozical ariness for asriculture canm be said VERY HIGH.
Thnis s01l is wvere likelw totslls or eartisllys srotected oy
srticle 1 of decroe 303/7%9.

¥¥kfacktosr Lo 5 value 1 (with rerresentativity 1) bnecausze
dJescrirtar 11 nas v3lue 1 (uwith rerresentativity 1) because
The wvaedgatzlion balsnce 1is considered VERY LOW from the fact

that matural rhstocernoses are in 3 verwy dedradade state and
with  zn ewtremels difficult return to the rotential climate.
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SYSTEM COMFIGURATION
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H
S=z3len contiguratbtion

GDildivizins is 3Tt-lirne. The central comrutezrs 3
FLE Y128 Ra3s memorss rums 3 Frolos inverereter
oLl 1S T1d oFzrsting zsstem, Witn
foresround-o3ck3round caradilits we defirmn2 two Joossy orne for
wazcn 24k rartition, It communicastes with two double densitws
florrine He are content withn the Froloz sustem wihnich

@aternalls 1% zlrniost the 3zme 33 [NECsw9stemlO Frologs CCLOD.
i 1

atersretar has 3 slzce of 17 KBy but ca3n be trismed
dows Lo T2 K2 iy TERMOVLInS the debuizsding rschkszzey znd aven
mare 17 n2cessars., Tne RTt1 nas S KE. Wa sadedg 3 Taw

1mPravements to Frolag,s, live the "311° =redicate for ootsining
sets of Solution; CFEZ]y @xtended memors s ase
Gued communicsticn hetwsen Jobs.,

SROGRAM URCANIZATION

“rere 3re foure ser~sr3te “rograms H orie in Basic faor
digitizinds refera2d oeforei z2nothery inm Fascals for recelvinsg
rme digi1ticed Fatnts and storinz them on disls orie for

tricwledde urdatings 2nd 3 fourtn comrrising two oasic modules,
i Fraolody & nabursl lsngusse interfsces and arm evalustion and
2nrlanation moduier each runming 335 3 serarate Jobis

Juestions sre tsred to the evalustiom Job for morsholosgicsl
an2l4313%7 and the resulting list of tokens is rassed on to the
natuyrel lengusze Joty thoush the message aueuey for ssntatic/
semantic Shialysls,. The first Job backtracks and 3waits the
s@Cond aone Lo write the auers on tihe messasde QuUedery which it
does and fails to recover srace and walt for the next token
sbrirng, Evaluation ztarts D% resding the @uerws Tfrom thne
meszadge au2uey and then evalusting it (see below). After the
answar 135 #roducedy the evaslustion Job backtracks to recaver

3Mace 3nd uait; for Lhne dyser’s next question., The kbnowledgsde
urdate  #rozrameis used bws 1tself, It reads the krowledzZe base
I forCEange.auts wibth the user to 3accert ams urdataesy checks

them for well-Tormedrness and consistencys asnd Froduces a3 Tfile
Wwith urdgating information, The user may then later instruct
tine wm2in ~rgdrzm to incorrorate it.,

COGMITIVE EXFERTISE

Edinbursgh Frolod motation will be wused nenceforth. The
knowledde base 15 comerised by a3 set of rules for comeuting
tine vslues cnd rerresentativities of facts and srtitudesy and
31ls0 to evsluate s3nthesis of obest wuse arnd envirornment
~rotection asdvice. The data ©Da3se consists in 3 set of unit
clavisesy one rer diditized pointrof the form
FOLRE(X» Y d(vli-rlyv2-T2r¢4.)).



wheare A end ( =2re the vcgordinstzs snd d 1s the descrirtors
Fgmctar contsininid 83 3rsuments all value-resresentativits
Fe3LT Sy Sna KR Tl descrirtor.,

A tsericasl rule Tor asn artitude i3 @

s{lyDsW-Ry -
JaQoaf (F4=3 or F4=5) nere  F(3,0sF4-R)
(Féna=s or F&A=T) where F &3 »0sFda-R
ar  (F&BN=0 and FABN=e and FolR\=7)

wheare (&0’ yDr)c8k-R)
or  F&i=5 wiiere (&0’ »[sFEC-R)
ar  F&F=g witera T &6F 207 &6F-RJ
@lse
VeKHAETLEY 15 (AU T LS 2 2O S RF 2R+ SRF S+5KFS+500 /1007 »
v 13 (ASKR LA 20KREF204R ISR GLSRRSHSRRSE 50 /1C0 )
wihere (Tl s FL-RII s F(2yDsF2-R23+F( 23" 20 »F2A-R3)
T 20 s 0y FR2RB-RA)» 7 3y D, F3-RS)yF(SyDOFS-R4) ).
witerea D tgealives Lhe descristors’ furnctor of ans roint where
31 1z to gt @valuzted, and Y and R the valus 3ndg
rerreseitativits of 31 2t the roint.,
DELGUCITION, EVALUATION AND EXFLANATION
Given 3 Quer=, Lnree rroceszas tshke =lzace 1N s2auence '
dzductiony evalustion and exrlanstion. In the deduction shzses
&l deterministic Hosls and subz2oals of +the querw are
execubtedy ard the deterministic srart of the “Frlamation tree

is slsc senersted. The obdective iz to achieve efficiencs in
querlies envolving a8 set of solutions differing only in their

nondeterminietic rortions. Nexty in tine evslustion =hases the
nondeterministic #3rts of the aquers and of the ewxwrlarnation
:Lructu.e are evaluztad,. Finmnslly the results sre Fresznted

+

and exrlained, Schem3ticallzy we have :
erecution{fivers) -
deduction(Query Momndeterminate_rartsExrlanation)s
avalustion(Nondaterminate_rart)y
outrut(Exrlanation) .
Far 3 more rrecise wurnderstandinz consider the
deduction(sll(XsFsS)rall(exrlain(XsE) s NIFyS)y E) -
'y deduction(F,NDF,E).
tzkes 3 auerys of the form ‘311’ and transforms it inta a3 rew
auergryunere P is rerlaced by its rnondeterminste sarts NOFs znd
the exrlanation £ that resulte from executind the determinmistic
=3rls of P is attatched to e3ch obdect X, The clause odelow
#icks ur 3 clause for artitude A {where A 1is srecified)y
e"ecutes the determinate =art of its bods Ky and returns its
rondeterminate rart and the determinate exrlanation Fart By to
uh1cn it adds tne hesad exelsnation rart ¢
deductiaon{a(AsTtsV), NIOBy 3{AYV)&E ) .-
nonvar(A)Yy clausel(a(arlryV)y RBY» 'y deduction{ByNOEsE).
The riondeterminate exrlanation Parts are obtaimed during
the a2valustion rhase.
Jeduction(A welse Brssolve(NDAYE=EASNDRIJE=ER), E) HE 1y
deduction(AsNIAYEA),
deduction(ByNIRJER) .

i
[
0
[
(]
17}
.

where solve(G) - Gy }.
The tiss of the exrlanation structure are nondeterminate. They
are dene2rated by the descrirtor clauses a3s calls to Fredicate
‘table’sy which sroduces the relevant exrlaratory messades as
we have seen durind the evaluation shase!
deduction( J4(N»DsV):s BRodyy 4(N»V)LE ) -
nonvar(N)» clause(d(Ns»DsV), Bodyg)»
'y Bods = (ard(ArsDsV)»r table(NsyVsE)).



R,

For nondsterministic s03ls that  do not contribohbe  with sns
exrFlernatian =art there 1ig 3 Timz2l cateon-all clsuse

dJeductizni0GryGrnily,

a
ui
=
2
i
cr

Tihve vats Tase of rolnts i3 rnot 1r memors Dy

t
claus:s on disk, Bacsuse we 33sume thal esch awuers hs

5 y 5 b most
one call =Xy Y0y wa csn o use the File =ointer to lkee= trscok
of th2 ilzst cilauze resd. To svoid exzustive searcn into  the
comrlzite dabts pese thnis i3 diwvided into wm3ans smsller r1iles
WNc3s rames are mesnlazfol goout rFrolnt’s coordinastes tnew
contslin. A szgrceh Arocsdure 1s sble Lo zccess the risnt filas
witere are the known =olnmts,

PROWLELDGE ACAUTSIVION &Ml AETA-KMUWLEDGE.
The knowledde acauisition Frosrams a3ims 2t helrins the
sutnorized s tz refurmulate the tkrnowladse pzz2; 1n
iar throusn thnz  use cf & consenizl notations oy
PO LaLlnE Cconslstenss checkss snd  os not TEGULTIMNS e
familiariby whatsgever Wwith imrlementation 153423,
for tne

Mets-knowlzdge is rezded for these =urrosesy but also f
Z4¥3tam to 3answer auestians sbout itself.

v ACBVIsITiON PARSIVG__’ VALI DAT’ON F HETA
S Rsronnu' kNOWLEDGE
ouTrVTY PRESENTATIOM | aTion {
E N
R
KNOWLEDGE
BASE
Oroi’s rules can =mbods comrlex chunks of krnouwled=zZe Wwitn
alterniative conclusians where rrecessarss and dliocws o
maclean caonectives., A simele acquisition exem~le follows H

-About what comcert ! syrthesisi artitudes factors descrirtor?

5 1t 3 new rule or &gn existing one ? If souw are in  dount
t47e metakrnowledsze

-What is its number and name 7 If wou 3re in doubt ture
metakrnowledsge
*1 locd3ing
(here the =zcreen srlits into a3 fived window with the ENF of =2
rule amnd & scrolindg redion to enter the rula)
-rname tne new 3sertitude 31, Fimish it with *.°
»31=0 1if

t4=0 or f4=5 or fbéa=s or f63=3

or f5o\=0 a3nd féo\=e arnd fé&o\=¢f

or réc=5 aor r&f=

else 31=40XKf1+25Xf2+20KkP23+S5Kkf20+SAkF204+S5%kF3+5%F5S,

The comruting of the rerresentativity is imrlicity and the
Frolod clsuse comriled from this rule includes it. When the
LW3er requests to see 3 rule it i3 decomriled into the oridginal
surface notation. The comriled rules retain the surtace
:tructure s0. that exrlanations are provided using it.,

Ue have strlved nat ‘ta dupllcate any information in the
.,- -

.
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oW lendie sesen Lo Facilitbzte 2utomatic wuwrdstins of L
e Layant, shrucburesy and stelved a5 well Lo Mave astls
shruchbures Lhabl oan be pobn essils ra2ad 2nd wuse2d  ow otnher

=rosren #athsy bubt sre slso essily exscutzble Froadram F3rts on
their owrie Inm 3 nutshelly kriowleddgs base clzuses should be

noth ueed 33 getive srocessinsg 3Zentsy and 3s rF3ssive dats for
mets-krnowl=dse a3ants, ldesllz>» the mets~-knowledse as3ents
sacald e descritabie Lo thigaselves, We find FProlc2 zmenzble
alse in tnis resrect: and S22t z2d:2in for writins seacialized
cnba2errreters (FEY] Lo conlewse the control refimes required og
browledse srrocessing,

PEATURAL LAAGUAGE CUNMFETENCE

LINNYISTIC COMFETENCE

ingulztic comretencs 15 3chieved b2 means of 3
santactic-semantic 3nal=sisy tranforming =2

gHe  sentence into srn slmost ortimslls directly

of Frolos 2ozls. For axamsrle, the Quersg :

=0lnts Paving tive ssme valus for the artitude
nbtensive a3ricultura? 13 Lramsformed imto the Frolos goal

--s

311¢ V-=zoi1nalbsis
ERRE (X27)y (=(XyTsD39»3(3y0sV-R)) s2me YirS )y L
wpare J i35 bthe code for ‘intensive asriculture’s anmd L is the
@1 1n toe form of 3 List of rairs Y-rointsi3Ssy such
far 23cn valye Y of s2titude 3, 5 i35 tha list of
nts witih coordinstes X7 Lthat nave the values V.
THE LEXICAL aNALYSIS
Like HICFOSIAL ©FIQ1s our lexicszl arnelssis rerlaces eacnh
wierd o the inrFut  senternce  be its corresronding lexical

THE SYMTACTIC ANALYSIS

The suntsctic-semsntic snalesis is realized b2 mesns of a3
core  Sramm3ar conta2iming  context-free and sensitive rules
RL(HPEded in the definite clauses Zrammsr formalismoy g€
FER1)Y with syntactic and semantic checks.. These rules handle

tne tundamental structures of Fortugduesesy namely

- =$23/Mn0 qQuesticnsy Wil auestions’i commands;s

- affirmstivernedatives relstiver srerositiornslsrcoordinate:s
extrarcsed and ellirstic clauses;

-~ com=lex pnoun comrlementstionsaddunction andesobrevistionss

- universaly existentialy numeraly defirniteand indefinite
determinerss

- 3ddectivesy verbs and adverbss

- metalinsuistic terminologs (3llowirmg the askinsg of
@euestions about ORBI’s linmguistic comretence 1tself).

This core srammar is inderendent of its arrlication and

rortable te other domsins. This nss 1indeed been done

CFE23. The core drammar is comrleted by a3 domain derendent
mcdule (10 times smaller tham the core) contzinming structuress
vwoeanularg (noun and verb shrases assentislls) and semantic
controls, We nave i1ncorrorated ellirtic angd extrarosed
structures im ORBI‘’3 linguistic comretence because thes are
essential to 3 dood 1interaction. Syntactic and semantic
controls verifs number and dender adreementss desidnations of
comrplen entities: and comp3tibilty between rnouns and verbs
and  their: comrlementsy rointing out anms faults.

The sz2ntsctic 3nd semantic smalysis are not serarate as in
CHAT-80 [UWAR] but blended as in MICROSIAL CPIQ1. This sclutiaon
is best to stor the rarsind short a3as soon 3as 3 seaantic error



ve detscoted, It slsc srovidas for 2 more comeract Srammars

Full sentsnce structures sre v$23/M0 auestions: wh-questions
NG commandss Wwith Frossible extrarositions, Yes/no auestions
nasve bz ostractore M i that) NF_SURJECT VFP 7
Wwhere MR U y! b sltative wses/no oraerastor £
ETo B R N zmele o

Sume @ +a3lue for tLha zsrtitude
industoe N Va 2 supsoil betuwsen 1 and
Wh-auesbLicons mas nave bLhe .ullJuLnu stbructures .

WH_HNF_COMFLEMEMT  NP_SUBJECT (NEGATION) VERE 7

WH NE LOOMPLEMEMT CHEGATIOH VERE {DOUEBLE NESATIOM

NP .SUBRJECT Y
Wnztl vzlue nmazs esch erbitude of the ~cints wnose descrirtor

risks of arosion is 5T

Wnat 13 Liver resion thst
waiue i for the indushtry a=t
e Lz sbtruchbuyre 3 WH_UNP_SUBJEC

How @msns 2o1nts navinmg the %

023 not hsve ans Folnt With the
.

ma2 v3lue for @32 a=sbtitude

xS

Commands hieve the structure
T

CRATIVE TRANSITIVE_VERE) NPF_ORJECT !

The Foints of reflon 109%,20585113:219 thst have 2 z=titudes
wlhin walue 17

Lt rarozitions sre ECCEPtsble 1n  Yes/rios win-auestions and
TOTMM3NES . Bl uniderstsnds left euxwtrzrosition of C’ﬁFlemEHtE
af zn JECT. The zutrarosed con ﬂlom rnts mas occur st the
cesinning the senternce and/or Just before the NF sunJect.,
Lasch csitionm is Tirst 55“to:tl:3113 arnalysed z2nd laster
2onca to the HF_SURJECT., Examsles !

A oirits LTl h fzctors of each zrtitude sre zrezter
Livan

How much 13 iLhe vzluey for soint 28,1058y of the rermeabilitwu
of =suocsoil?

Ellirsis w32 occur inside the same sentence or from
sernternce to sentence im the diaslazue. (In our ex3amrles, wa
3n13ll note 21llirtic strings by Ll and bracket the full
strings thes refer to ). In the first case ORBI deasls witn
@llirsis of subdects and/or verbs 1n coordingte sentencis
clzuses. For examrle !

LHss #oinmt &9,1031 the value st for the industrs zstitude
and (13 the wvalue of factor resistance of the saoi1l faor
@arcsion dgrester than factor 47 '

The i1nterrretation of such ellirsis 1is not comrlex, The
Jifferent tsres of dar are exrected in the drammatical rules
for ccardinate sentencisl clauses.,

Sentence to senterice ellirsis are rather more comrlex
and differ accordind to the teres of seritence H ces/noy
wh-auestions end commands. In our examrles we dive first the
full santence amd then the ellirtic one introduced b= "And’.,
Ellirsis between w2s/na auestlions - ellirsis of the wnole of
tive NF subdect.

<
4
3

» LIs it the case that the artitude concentrated lodding of
the roints

whnose the descrirtor 08 is equal to 31 1is betwezn 1 o 47
And [1 is eaual to 37 - ellirsis of the whnole of the WVF.

Examrle ¢
> Is it the case that the aptitude concentrated




los2z2ins of the #gints whose descrirtor vezetsl reststance to
fLFd 18 weusl Lo 3 U1z totween 1 snid 437

AN tne fachtors of the froint whose artitude 3 13 eaqusl tos S
17

- ellirsis of 3 #art of the NF subdect armd the whole of the VF

[ TN

Exsmrles

[The descristor L0101 of tne Folnts in the resion

FLy7073133,5%0 thst is gcetween 3 and 5 Cis lower then the
' "3re rluvial drsinsge of soint 24540717

3 #olnts whose the srtitude 2 i3 dreater than %

“Lirtar D31 of the roints in the redion
Cthat 15 hetween 3 a3nd Sy i3 lower than the
tel ra2=zistance to rlre ot the rolnt 24,4017

rezicn 100,1G95140,155 C3A7
or Hé& Lof the rolnts uT the region 21970735103,
wean 3 and 3 1is lower thnan descrirtor 02 of the

ifsoLor riches of tne subsoil [37
Ellirsis ben @en win-auestions
1313 wi Lhe wnaole of the WH_pHP., £ &
h s of the region 23+783184,98]1 have the walue art

»
*

o

gve tne vaeluz 9 Tor thne srtitude 1ndustrs?

- ellirsis of +the wnole of UYUPF. Exem~le H
Wivieiy ~oinits of Lne region 534,373 75»30 Lhave the value
not st for the zplitude intenzive s3riculturel?
And wnich #oints nave Yhe descrirtor surtsce rluvisl drairnasse
with the walie § (317

- gllirsls of 3 rart o the WHLUNF 3rnd the wnhnole of the VF.
Examrlas H
»LWhich descrirtorsd of srtitude 3 in the roint 84512 thst sre
Irester tnan 2 Csre eaual to the factors of roint 32,101 7
*And 1 of srtitude 4 of the roints of the redion 43567512534
£L1 7

LWhich descrirtorsl of factor S Lat roint 14,34 that are
between 2 2nd 4 are equal to factor F1l of zaoint 45,541 7

And L1 of tne stitude recrestion [17

Which fectors [ of the srtitude ingustrs at roint 67354 that
sre laower tham 4 a3re drester than the factor seoclodic
rescurces of the #oint 45,7817

Arnd  which descristors [17

Ellirsis between commands
- ellirs1z of the verb. Examrle
s Lhive wmel the value of the factor FE8 of the roint 23,1
> And L1 tne roints whose ftactor F8 is between 3 snd
- €llirsis of the =art of the NP obdect. Examrles

[The descrirtorsl of +the artitude 6 [of each rointl that
are zreater than 37

And L1 of eacn fasctor L1 7
How senternce to sentence ellirsis are salved 3
£llirsis occurring senterce to sentence imm ORBI sre solwvad
according to the structure of the rrevious sentence 1n the
dislogue.
In order to do thats for each darammatical sentence accerted by
ORBI orne records the morrholodical sequernces that could be an
@llirsis in the next senterce of the dialodue. For examrles
regarding the sentence |
* Which descrirtors of the artitude intensive agriculture at
roint 565,73 that are dreater than 2y are eaual to the factor
F1 of roint 125957
CRBI  will record tne morrholodical strinds corresronding to
the structures Cwhich descrirtors] (of the asrtitude intensive
agriculturel Cat roinmt S6»781 L[that are dreater than 23
Lare eausal to the factor F1 of Proint 12995l%.uhich may be
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s @lilerste 1 the next sentence. [T the nextsentence 1s not
c111:t1cala gREI focr3ets these 1nformations. Bubt, 1f 1t 13
allirtic y Lnose tedimning Wwitn “And’y DOREBI tries ta fill-in
tine Fresumed gams3 of the sentence Wit the different strinss

recorded 1in certair recified w333y in 3n 3ttemrt to
find 3 srzam3tbtical aralssi

I shnorts tne techimizue consists in transforming thnhe
2llirbics i a Tull (comerlete) sentence and L
snaluy.e rnterices The new  Tull (ex~-ellirtical:;
sentence beind morrholodicalls built fFrom Farts of 3 different
senternces some  ssgnblactic controls 35 3endar and rmimoper
da3rezments weingd susrended duringd the arnszlssis, Of courses an
@llirtazasl santence mway be {ollowed bw another aone.

0
fb

-

[
il

<

CHR TRUCTURLS
Me Sive herz sume exasmrles about Fhrase structures of nmoun (NF)
snd  vero VF) that OREBI understands. Nourn #hrases nave tne
Follcwird slructure 1
(DETERMINERY) (ASUJECTIVE:Y NOUNMN (COMFLEMENTS)

(.'J
4

)

kHLLATIU ~rar TICIFLE CLAUSES)
ve e Lhe Tame Ysiude for the descrirtor wesetal bslzsnce a3t the
oints of the region 2354134879290 that is betusen 2 3rd S o e

N the f01nts wnose the 3artitude concentrsted lodging is
rester Linan 4, winose the srtitude A2 15 lower tnam 3y or
Navins Lhe Taotor climstic comfort differert from the fzctor

M«

1.18 E I )

+ee tne sverasge of the values of factor F12 of tne roints thet
n3ve tine value less art for eacn zstitude ...

Verp orégses nave the following structures

(NEGQTIDN) VERE

(HEGATIOMN) VERE (FPREFOSITION) (DCUBLE MEGATIONM: NF

vev 0L Nawe the artitude 3 lower thnam 3 ...

v 135 wmauasl to the Tactor f35 ...

CRBI also undersztands tneilr condunction or disdunctions as in
yvee 3re equsl to 3 or pave the TfTactor 2 drester than the
descrirtor 9 ...

senrfieve the ss#titude non—-intensive adriculture witn the walue
artrthe 3rtitude S equsl to 1 and no factor of the a3rtitude 4
netweens 1 and 3 44

[
{Mote the &llirsis of the wveros whichn is rermitted 10
coordimnations)

THE VOCABULARY

ORBI‘s wvocsoullarg mes bDe divided in two rarts V 8 core
vocabulsrs and 3 srecific one,THE CUORE VYOCABULARY(83 the core
dgrammar) is independent of the arrlicationy and transrortable

+

to otner domains., It mase bte divided into two subrarts | 3

metalinguistic rart and 3 non—-metalinduistic orie. The
LINGUISTIC ~art contains ' determiners:y #rerositions:y
contractions: common veraoss relative ard interrosative

Fronounsyehrase and sentence connectorsy nedfationsecrelocutoryg
@nrFressians, The METALINGUISTIC wvocsbularys contsins words
uzed for ssking ORBI about its linduistic comreternice. THE
SFECIFIC WOCABULARYs esrecialls nounsy abbreviationss names
af entities verbss addectives and 3sbverhsy refers to ORBI‘s
domain of aFrFrlication.

THE SEMANTIC ANALYSIS

For esch sSrsmmatical sentence 3 logical exFressian is
#roduceds ready for evaluationswhich describes its semanticsy
#lus 3 term 2xFressing the focus of attemntiom used for

outrut, The semantics of 3 sentence is obtained from that of
the subdect noun rhrase (SNF) and from that of the auantifier
freed (as shown below) verdb phrase (VP)., If the SNFP 1is
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dnivaersalls auasntifiedy the Tinel evaluztion form of the
losical exrression differs acveordinsd to whether the sentance
i3 3 sesx 1o ane ur nots exsmele '

das/ne ¢ o2zcnl LAY » (SNF:UP)Y ) cecomas nat( SNF not VF )
others ¢ eacinl [XsT1 » (SNF,VF)Y pecomes a311( CXsyY] »

(SNFIWFY ¢ S

ded quantifierss wnose scor
thes

fire

M ~

Noun #hrases m2g feature emhe
L% revers ed raizbive to order
@l ta3 3 sin3le ones
varistcles 2r-ressas  sSCGrRLMS :
each ¥ of easch Y P becoma2s each ¢ LYsXT » F )
Thi sktes zll subseauent treastment of Gu ntificastiion easizrs
itihout the reed ta recurse 1uyo

q
of egzrance. Futhermaore;

=F
ara2 tne order of auanti

-
[~3

[
-
fD
hrd
T
(o8
C.
:1
Cio

w s 2
‘aegma’ iyl ovaErade’ snd “how manz’ Fose serecisl SCOu‘ns Problema
Jaich w2 Wwill kot g0 into nere. There is no treastment of
Fresurrosibioneg 4 the definite 3nd indefinite articles are
similerls trested)sy sirnce they are unna2cessars in the OREBI
comsin. Existentisl quasntificstiocon onls needs to be made
estrlieit in noun FArsses with “meszmo’ (/ssme)s Dy usins the
Tmeme” sunshrgobion of btne “ell’ szsbem sredicaste [FE3T, Zars

i
L4 tLalken L =raodgene the risnt order af ewvaluztion when

1ve zusas(fl) are sresznt {(end crn sl other occasions).
Wher the relstive rafers to 3 noun (N) althoush 1t arrezrs
sfter 1ts coxelements (Cly bthe order (N» Ry C) 1s used in tn

e
icgical exFressicn matrix of the rnoun Fhrasa2. If the relative
refers o 3 comerlements it zerresrs 1mmedistls s7iar it 3 (N
Cr» RY. A3 universsa cuantificzation in relative clauses is
2lwaes reduced Lo tnez evzlustion form mot( - » rmot _ ) befaore
thair semesntic embedind in the mourn #~hrase takas rlace. The

zemanlcs of verp #hrazes iz obtsined from the verno semantics
Y ( with rossible double rmesstian) #lus that of the =ossipble

erisuingd  nuurn Fhirzse HPgs wnare 3n: eventusl urniversal
auentification in NP is first reduced to the form not ( _
ot o) 8
W+ ezeht X 5 NF ) hecomes not( NF s rot V )
not W+ each( X » NF ) becocmes not( MNF Vo)
U o+ NP becomes ( NF o Yo
noct W o+ NP tecomes ( NF » nct V)

The dictionzvrs does naot contsin the semantics of imdividusl
words | theg are included im two tables. In oner the entries
3are 3-turlesr 23ch corresronding to 8 noun/comrlement sair.
Given their wmorrcholodgies, their individual sfredicates with
serrorrlatels linked v2risbles can be obtsinedy =lus z2n extra
sredicate condition if necessarg (a3s the fifth element in the
kurled, Examrle ¢ :

comrlements_tzole( fasctorifF-FV, artidaoiA-AY,
f(FsTsFV) 3(ArDIAV) »
rart_of ( T{(FsyDsQ11V), a(AyAVY ) )

Individual semantics of rnouns can be obtainmed from this table
3s wall: uhen thes occur Witnout comeplamerntsr Dy simely
idnoring the irrelevant arduments.A table similar to this one
is uzed for verbs and their comrlements,

METALINGUISTIC COMFPETENCE

Due to the wealtn and variete of struyctures» vocabularies and
uwses ilnvolved in natural landuades amd interface for it will
alwasgs T21l to understand 3 rart of the senterices sroduced by
3 usery casu3al or otherwise., Therefore the interface must be
really informative showind “Plicitly why it redects 3
sentencerand what its carabilities are.As in MICROSIAL LFIQ1»
ORBI roints out wunknown wordss drammatical disadreementsy
erronecus desidgnations of comeplex entitiess and some false
Presurrositionss but also incorrect comrlementations of mouns
and 1ncomratibtle subdects and comrlements of verbs. All these
tures of disdnosis are not in fact sufficient to ensure a dgood



rsction. A Dnpetter solution is

bility ror sskind the 3 s
comretences 33 we hsve dane;

csstam, For examele |

r3!t » lNoes tihe word *factor' exist”™

Lionsy that edist |

a3 2 com=lemants of the rourn *roint® 7

t sundacts znd comrlen ant: gf ezch veraor

2 3372 to &ernswar these metaslinsuistic
aestisns is Z Qe in 3 sreclfic databsse. Futu
develarnents Wwill comsider allowing QREI’ dgrammer to b=
carnsdli=ag 33 3 Linsulstic dslsbase.

o nvazve found 5 8n excellent la |gua;~ Tor exrert sestem

Lmrieaentsbion He L rezsans can o= = :

~ it integdgrastos sura2diently into one s3me simeple 3nd powerful
t

3
("
formelism 311

J{
[ul
0.
[
-

he various desirsole comFonents of exrert

z=zstems : vastbural ianzuasser brinwied=e o3ser ex=lanztion

Facil*tavrsletisnal datzbasesmeta-knowledzgay and lnterrraters
fur sreciclized cuntrol.

itTs  coemescLnigzs of EHFIEe55100) courled with a3 300

imrlementationsy 3llow 3 #Frosram Wwith the comrlexitzs of an

r o
exrart s2stem to b2 reslized on 3 small machiner for Ffraticeal
3a .

- bha el B@MaNLITSy dJeclzrztbive snad erational; of the
knowlaedse Gs3ze olsauses facilivtztes the develorment of mzta-
trnoWwledge fest

(_i

We sre 2rsteful to JNICT faor their finsncial susrsoT b
Lo Antornio Forto and Miguel Filsuyeiras for imFroving the
Ffeolog sustams and  to Fzul Sabstier for nis nmelsr with tne

metural lenduage interface,
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