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=m Particulars:
= Universals:
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Particulars

Substrate:

obj ect

Concrete object
Strata
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Unitversals

Sortal/non-sortal: sortal

substantial/non-substantial: sortal
generic predicate/characterizing predicate:

unary
predicate
sortal non-sortal

N\ RS

substantial non-substantial generic characterizing
(apple, (food, student) (thing) (red)
human-being)
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Unitversals

natural: C= x Px
(ontologically rigid)
Ci= x(Px 0O Px)
(divisive)
C= x (Px yy<xx)  xd(Px ( y(yx Py))

rigid divisive

sortal: rigid divisive
sortal: rigid natural
sortal Ci= xO (Px Sx)

rigid natural
sortal
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Unitversals

(1) Thing(g) (2) Thing(g)
Apple(ss) Red(c) Apple(ss) Colour(ss)
This apple is red. Red(nss)
The colour of this apple is red.
(3) -
Thing(g) (4) Thing(g)
Colour graduation(ss) Human-being(ss)
Red(ss) RecJ(nss)
ss. substantial sortal
Crimson is a red c: characterizing predicate  john is red.

nss. hon-substantial sortal

. generic predicate
Nara Institute of Science and Technology 9-9 P



Unitversals

Unary

predicate

concept property
(characterizing

type class predicate)

(substantial sortaly\

generic non-substantial
predicate sortal
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ARPA




KQML(Knowledge Query and Manipulation

KIF(Knowledge
Interchange Format)

Ontolingua
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KOQML(Knowledge Query and Manipulation Language)

KQML

(tell :language KIF
.ontology motors
‘In-reply-to g1l
.content (fastens frame3 motor5))
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Performative

Bas c information performatives
tdl, deny, untdll, _
Database performatives
insert, dd ete, delete-one, delete-all
Bas ¢ responses
error, sorry _
Basic query performatives
evaluate, reply, ask-if, ask-about, ask-one, ask-all, sorry
Multi-response query performatives
¢ stream-about, stream-all, eos
Basic effector performatives
@ achieve, unachieve
Generator performatives
¢ stendby,ready, next, rest, discard, generator
Capability-ddinition performatives
¢ advertise _
Notification performatives
¢ subscribe, monitor
Networking performatives
¢ register, unregister, forward, broadcast, pipe, break, transport-address
Fad litation performatives
¢ Dbroker-one, broker-all, recommend-one, recommend-all, recruit-one, recruit-all
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KIF (Knowledge Interchange Format)

1
( )
Lisp
o setof, listof
= If cond

» defobject, deffunction, defrelation
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KIF

/ KIF

1)
X+y (+ 7x ?y)
{a, b, c, d} (setof ab cd)
{x | wheel(x) made-in-japan(x)} (setofall ?x (and (wheel ?x)

: (made-in-japan x)))
I X [wheel(x) made-in-japan(x)] (the ?x (and (wheel ?x)

: (made-in-japan x)))
K X [wheel(x) made-in-japan(x)] (kappa ?x (and (wheel ?x)

;. (made-in-japan x)))
A X [founded-year(vendor(x))] (lambda ?x

;X (founded-year (maker ?x)))
If number(x) xz 0 then 1/x (if (and (number ?x) (not (= ?x 0)))

;X 0 1/x (/ 1 x))
(2)
p (a, b) (pab)

X y[product(x) —» vendor(y) makes(y,x)] | (forall ?x
(exists ?y
(=> (product ?x)
(and (vendor ?y)
(makes ?y ?x)))))
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Ontolingua

Ontolingua

KIF
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Ontolingua

Ontolingua

l

Ontolingua

(define-class building (?x)
-def (and
(point ?7x)
(has-some ?x telephone)
(has-one ?x address)))

Loom Classic Epikit
p S
Definitions Definitions Definitions
Assertions Assertions Assertions
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(defconcept building
Sis-primitive
(:and point
(:at-least 1 telephone)
(:exactly 1 address)))




Ontolingua

(define-class AUTHOR (7author)

.def (and (person ?author)
(= (value-cardinality 7author AUTHOR.NAME) 1)
(value-type ?author AUTHOR.NAME
(>= (value-cardinality ?author AUTHOR.DOCUMENTY) 1)
(<=> (author.name 7author ”name)

(person.name ?author 7name))))
?author author ?author person
biblio-name AUTHOR.NAME 1
AUTHOR.DOCUMENTS ?author author.name
person.name
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