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This work: study of KBSat and CQ Entailment in the finite for fragments of Z07ZQ.
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Our paper: Study of FinKBSat & Fin CQ/UCQ/PEQ Entailment for Z(OZ/0Q/IQ).

We say that L is finitely-controllable (FC) iff for all £-KBs IC and PEQs g we have K = q iff K =4, g.
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Proof ideas on FC for ZOZ and Z0OQ
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Proof ideas on FC for ZOZ and Z0OQ
|dea: take any ZOZ/ZOQ-KB K and a PEQ g and a countermodel Z |= IC, Z [~ q. Construct a finite 7.
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Normal form for KBs

W.l.o.g. we assume that our input C has no ABox and its TBox is of the form:

A = {o}, A = B, A=BUB, A= (>ns).B, A = dp,.B, A = Js.Self
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|dea: take any ZOZ/ZOQ-KB K and a PEQ g and a countermodel Z |= IC, Z [~ q. Construct a finite 7.
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W.l.o.g. we assume that our input C has no ABox and its TBox is of the form:
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Proof ideas on FC for ZOZ and ZOQ
|dea: take any ZOZ/ZOQ-KB K and a PEQ g and a countermodel Z |= IC, Z [~ q. Construct a finite 7.
Normal form for KBs
W.l.o.g. we assume that our input C has no ABox and its TBox is of the form:
A = {o}, A = B, A=BUB, A= (>ns).B, A = dp,.B, A = Js.Self
® s is a simple role, i.e. safe boolean combination of atomic roles
e py is an automaton role, i.e. (d,e) € pt if there is a path d ~~ e in Z accepted by A

Quasi-forest countermodels

W.l.o.g. Z is a quasi-forest such that:

e degree of each node is finite

e Every role/concept name ¢ K is interpreted as ()

e Witnesses for ex. restr. can be always find below.
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Atomic type of g:

Downward type of g:

= isomorphism type of Z[({g} U Nomz)
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Atomic type of g:

Part I: Types

Downward type of g:

= isomorphism type of Z[({g} U Nomz)

Bartosz “Bart”

Bednarczyk

— isomorphism type of I[(Subtree%‘q‘(g) U Nomy)
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Part I: Types
Atomic type of g: Downward type of g:

= isomorphism type of Z[({g} U Nomz)

— isomorphism type of I[(Subtree%‘q‘(g) U Nomy)
By finite degree, we know that the set of all downward types DTPz is finite.
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Part I: Types
Atomic type of g: Downward type of g:

= isomorphism type of Z[({g} U Nomz)

— isomorphism type of I[(Subtree%‘q‘(g) U Nomy)
By finite degree, we know that the set of all downward types DTPz is finite.
We also distinguish the set of nominal downward types NTPx.
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We include all the nodes from Subtree?q‘(o).

C
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We include all the nodes from Subtree?q‘(o).

C

For all dp,.B € K satisfied by g we select a witnessing path.
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Part Il: Components - How do we create them?

We select any downward type m € DTP7 and any g of this type.

¢,D
< I? l Cro=
BN
We include all the nodes from Subtree%‘q‘(p‘). B

For all dp,.B € K satisfied by g we select a witnessing path.

We cut it before the first nominal on the path and include it to the component.
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Part Il: Components - How do we create them?

We select any downward type m € DTP7 and any g of this type.

& ¢ D
< I? l Cro=
BN
We include all the nodes from Subtree%‘q‘(p‘). B

For all dp,.B € K satisfied by g we select a witnessing path.
We cut it before the first nominal on the path and include it to the component.

We extend the resulting structure in a minimal way to make it parent and sibling closed.
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Let L = max numb. of leaves across all the components and M = max degree of all the nodes.
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We let J to be composed of a copy of each C, for all nominal 7
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Part I1l: The definition of 7
Let L = max numb. of leaves across all the components and M = max degree of all the nodes.
We let J to be composed of a copy of each C, for all nominal 7

and |NTPz| -2 - L- M copies for all C; for non-nominal components 7, named in a special way:
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Part I1l: The definition of 7

Let L = max numb. of leaves across all the components and M = max degree of all the nodes.

We let J to be composed of a copy of each C, for all nominal 7

and |NTPz| -2 - L- M copies for all C; for non-nominal components 7, named in a special way:
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Part I1l: The definition of 7
Let L = max numb. of leaves across all the components and M = max degree of all the nodes.
We let J to be composed of a copy of each C, for all nominal 7

and [NTPz|-2-L- M copies for all C; for non-nominal components 7, named in a special way:

Edges between components are assigned as follows:
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J is finite a model of IC and a countermodel for g.
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Part I1l: The definition of 7
Let L = max numb. of leaves across all the components and M = max degree of all the nodes.
We let J to be composed of a copy of each C, for all nominal 7

and [NTPz|-2-L- M copies for all C; for non-nominal components 7, named in a special way:
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J is finite a model of C and a countermodel for g.
Check Part IV: The proof in our paper! Thanks for attention!

Bartosz “Bart” Bednarczyk Querying the Z family with local queries in the finite 6/ 6



