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@ Provides access to well-established knowledge
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! . .
Economy Minimality < efficient computability
conservativity-based locality-based

modules modules



Motivation

Relevant module types

deductive
conservativity

O intractable. . .undecidable



Motivation

Relevant module types

deductive model
conservativity  cons.

()—~(¥) x-module(0,¥) C y-module(O, ¥)
O intractable. . .undecidable



Motivation

Relevant module types

deductive model
conservativity  cons.

semantic
locality

()—~(¥) x-module(0,¥) C y-module(O, ¥)

O intractable. . .undecidable
(O as difficult as reasoning



Motivation

Relevant module types

deductive model @
conservativity  cons.
semantic syntactic
locality locality

()—~(¥) x-module(0,¥) C y-module(O, ¥)

(O intractable.. . .undecidable
(O as difficult as reasoning
(O tractable



Motivation

Relevant module types

deductive model 6\

o T
conservativity cons.
semantic syntactic
locality locality

()—~(¥) x-module(0,¥) C y-module(O, ¥)

(O intractable.. . .undecidable
(O as difficult as reasoning
(O tractable



Motivation

Relevant module types

deductive model
conservativity  cons.

semantic syntactic
locality locality

()—~(¥) x-module(0,¥) C y-module(O, ¥)

(O intractable.. . .undecidable
(O as difficult as reasoning
(O tractable



Motivation

Goals

@ General framework for comparing module notions
that provide coverage

o Identify relevant properties

@ Application to conservativity-based and locality-based modules
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Intuitions

@ 01 and O, are inseparable w.r.t. X:
The knowledge about ¥ in O; and O, can't be distinguished

@ Different degrees of distinguishability
@ Notation: Oq Eg @)
° Eg is an equivalence relation

o Inseparability relation: S = {=3 | ¥ is a signature}
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Inseparability relations

Inseparability relations induce modules

Let S be an inseparability relation, ¥ a signature and M C O.

M is called if see
an Sy-module of O M E% @) 1
a self-contained Sy-module of O M Eg U sig(M) @ 2
a depleting Sy-module of O 0 E)SZ Usig(M) O\M 3

Example: S =dCE, X = {Bird,feedsOn}, M contains Grass.

© O E Bird C 3feedsOn.T iff M | Bird C 3feedsOn.T
@ O [= Bird C JfeedsOn.Grass iff M |= Bird C 3 feedsOn.Grass
© O\ M entails only tautologies w.r.t. {Bird, feedsOn, Grass}.
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Consequences:
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Robustness properties (2)

@ Vocabulary extensions

If M is a -module of O and (' \ ¥) Nsig(0) = 0,
then M is a ’-module of O.

~> On extending the signature with terms outside O,
no new import is necessary.

@ Replacement

If M is a Z-module of O and (sig(O”)\ ) Nsig(O) = 0,
then M U O’ is a X-module of O U O’.

~» The module relation is compatible with imports.

@ Joins

If we have two indistinguishable ontologies,
it suffices to import one of them.



Robustness properties

Overview of properties

Inseparability rel. (IR)

Property

Modules are induced . ..

modules v v v b 4 v
self-contained modules X b 4 ve v v
depleting modules b 4 X v v v
IR is robust under ...
vocab. restrictions v v v b 4 v
vocab. extensions X v v b 4 v/
replacement b 4 v v v v
joins b 4 v v v v
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Thank you.



