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Goals

General framework for comparing module notions
that provide coverage

Identify relevant properties

Application to conservativity-based and locality-based modules
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O1 and O2 are inseparable w.r.t. Σ:
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Different degrees of distinguishability

Notation: O1 ≡S
Σ O2

≡S
Σ is an equivalence relation

Inseparability relation: S = {≡S
Σ | Σ is a signature}
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Inseparability relations induce modules

Let S be an inseparability relation, Σ a signature andM ⊆ O.

M is called if see

an SΣ-module of O M≡S
Σ O 1

a self-contained SΣ-module of O M≡S
Σ ∪ sig(M) O 2

a depleting SΣ-module of O ∅ ≡S
Σ ∪ sig(M) O \M 3

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

1 O |= Bird v ∃ feedsOn.> iff M |= Bird v ∃ feedsOn.>

2 O |= Bird v ∃ feedsOn.Grass iff M |= Bird v ∃ feedsOn.Grass

3 O \M entails only tautologies w.r.t. {Bird, feedsOn, Grass}.
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Robustness properties (1)

S is robust under vocabulary restrictions:

If O1 ≡S
Σ O2 and Σ′ ⊆ Σ, then O1 ≡S

Σ′ O2.

Consequences:

IfM is a Σ-module of O and Σ′ ⊆ Σ,
then M is a Σ′-module of O.

; On restricting the signature, no new import is necessary.
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Robustness properties (2)

Vocabulary extensions

IfM is a Σ-module of O and (Σ′ \ Σ) ∩ sig(O) = ∅,
then M is a Σ′-module of O.

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

Replacement

IfM is a Σ-module of O and (sig(O′) \ Σ) ∩ sig(O) = ∅,
then M ∪ O′ is a Σ-module of O ∪ O′.

; The module relation is compatible with imports.

Joins

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

Inseparability rel. (IR) ≡∅
Σ ≡∆

Σ ≡>⊥
Σ ≡>⊥∗

Σ

≡dCE
Σ ≡mCE

Σ ≡⊥
Σ ≡>

Σ ≡⊥>
Σ ≡⊥>∗

Σ

Property

Modules are induced . . .
modules 3 3 3 8 3
self-contained modules 8 8 3 3 3
depleting modules 8 8 3 3 3

IR is robust under . . .
vocab. restrictions 3 3 3 8 3
vocab. extensions 8 3 3 8 3
replacement 8 3 3 3 3
joins 8 3 3 3 3
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mCE-based and (most) locality-based modules are very robust.

dCE-based modules are not robust.

Locality-based modules can be extracted efficiently.

; Intermediate step for extracting mCE-based modules

Thank you.
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