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A Life-Cycle Calculus
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Editing Life-Cycle Patterns

— Lifecycle Editor =]

File Edit Lfecycle Calculus Arguments

ecolingua lifecycle (comp (01, 51}, comp (02, 5237 if
import (comp (01, 513, comp (03, 533} =and
reduce (comp (03, 53], comp (02, 523 )
import(comp (01, 517, comp (02, 5237 if
all imported{comp(0l,51)) and
strengthen_onto(map (kiffterms, 01, 0Z, []), comp (01, S1), comp (02, 52} )
import {comp (01, 51}, comp (02, 5230 if
acquire (comp (01, 5471 and
connect (map (id, 01, 01, [is0] ), map (id, 01, 01, [i50]), comp (01, 51}, comp (01, 54), comp (01, 553 ) and
import (comp (01, 85), comp (02, 523 )
reduce (comp (01, 517, comp (02, 5237 if
weaken_spec (comp (01, 51}, comp (01, 53} ) and
weaken_spec (comp (01, 53}, comp (01, 54} ) and

transform comp(01,54) into comp{02,52) |

Transform comp(01,54) into comp(0Z2,52)

do a general transformation
strengthen the ontology

weaken the ontology

strengthen the specification
weaken the specification

connect with another component.
apply a user-defined calculus rule
import and call another lifecycle
don’t do anything

Apply | Cancel
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Editing Life-Cycle Patterns

ecolingua_life_cycle({(L1, S1), (L2, S2)) «—
imp0rt(<L17 Sl>7 <L37 S3>) A
reduce({L3, S3), (L2, S2))

import({(L1, S1), (L2, S2)) «—
all_imported({(L1, S1)) A

strengthen_lang(Ly "™ Ly, (L1, S1), (L2, Sa))

import((L1, S1), (L2, S2)) «—
acquire({(L1, S4)) A

connect(Ly % Ly, Ly %% Ly, (L1, S1), (L1, Sa), (L1, S5)) A
import({L1, Ss5), (L2, S2))

reduce({L1, S1), (L2, S2)) «—
weaken_spec({L1, S1), (L1, S3)) A

weaken_spec(<L1, S3>9 <L19 S4>) A

t 2l
weaken_lang (L1 e Lo, (L1, S4), (L2, S2))
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The Basic Life-Cycle Ontology (fragment)

knowledge_transformation(C1,C2) :-
language_strengthening(F,C1,C2),
language_morphism(F),
knowledge_component (C1),
knowledge_component (C2) .

knowledge_transformation(C1,C2) :-
language_weakening(F,C1,C2),
language_morphism(F),
knowledge_component (Cl),
knowledge_component (C2) .

knowledge_transformation(C1,C2) :-
knowledge_transformation(C1,C3),
knowledge_transformation(C3,C2).
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Life-Cycle Specification and Publishing in F-Life

E|F-Life =Ex
File Edit Ontology
boo(a, BY =» exists [G,D,E,F| [N

language_strengthening{morph{C,D,E},A,F) | and

L

language{C) | =nd

language{D} | and

properties(E) | and

knowledge_component{A) | and

|

knowledge component(F) | and

knowledge_transformation{F,B) |

=[reine [SEIE]
properties{A):-token_bijective(A)
properties(B):-token_surjective(B)
properties (C):-token_injective(C)
properties{D):-type_bijective(D)
properties (E):-type_surjective(E)
properties(F):-type_injective(F)

do not refine

P~ |-

Apply | Cancel |

Life-cycle ontology: basic_life
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F-Life and the Brokering of Knowledge Transformation Services

KNOWLEDGE TRANSFORMERS
use life—cycle ontology (AGENTS)
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asks for a service using
knowledge transformation ontology
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An Example: Language Translations

Language Translations as put forth in Euzenat & Stuckensmidt's ECAI-KTSW'02 paper

Knowledge transformations due to language translation:

language iunclusion

interpretation presering transformation
expressivity-preserving transformation
epimorphic transformation

consequence-preserving transformation

consistency-preserving transformation
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A Realistic(?) Example

technical support application printer
{ontology in DAML-ONT) {ontology in OIL)
<DAML TSA> <OIL PRN=>
merge

< (DAML U OIL) , (TSA U PRM) >

domain2allinv {(interpretation—preserving)
<L.S>
oneof2ornot (consistency—presrving)
<L, 5=
cexcl2not (interpretation—preserving)
<SHIQ , §">

printar maintenance ontology
{can be reasoned with using FaGCT)
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Euzenat & Stuckenschmidt’s Transformations (fragment)

language_inclusion(C1,C2) :-
language_strengthening (morph(_,_,P),C1,C2),
type_inclusive(P).
language_inclusion(C1,C3) :-
language_inclusion(C1,C2),
language_inclusion(C2,C3).

interpretation_preserving_transformation(C1,C2) :-
language_strengthening (morph(_,_,P),C1,C2),
type_injective(P).

interpretation_preserving_transformation(C1,C3) :-
interpretation_preserving_transformation(C1,C2),
interpretation_preserving_transformation(C2,C3).
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Knowledge-Transforming Agent 'boo’

lifecycle(’basic_life.pl’,

boo(A,B) => [language_strengthening(morph(sl,tl,propl), A,c),
language(sl),
language (t1),
type_inclusive(propl),
knowledge_component (A),
knowledge_component (c),

language_strengthening (morph(s2,t2,prop2),c,B),

language (s2),
language (t2),
type_inclusive (prop2),
knowledge_component(c),
knowledge_component (B)]) .
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Querying the Prover for a Property

prove(’euzenat.pl’, ’boo.pl’,
boo(A,B) => [interpretation_preserving_transformation(A,B)])

euzenat.pl is the file containing the ontological definitions
boo.pl is the file containing the life-cycle specification
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Future Work

integration with the borker
translators between ontology representations languages

migration to Java

experiment with more life-cycle ontologies and example scenarios
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