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given a mapping M and a source knowledge base (KB) K1, compute a target
KB K2 that is a solution for K1 under M.
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We consider exchange of Description Logic (DL) KBs: each KB is constituted by
a TBox and an ABox, and mapping is a set of DL inclusions.
Let M = (Σ1, Σ2, T12) be a mapping, K1 and K2 KBs over Σ1 and Σ2.
• K2 is a universal solution for K1 under M if Mod(K2) = SatM(Mod(K1)).
• K2 is a universal Q-solution if ∀q ∈ Q over Σ2, cert(q, 〈T1 ∪ T12,A1〉) = cert(q,K2) .

In this paper we study the problem of KB exchange for DL-LiteR and DL-LiteRDFS .

Our Framework: Knowledge Base Exchange

There are two types of possible solutions to the KB exchange problem: with the
empty TBox and with a non-empty TBox.
The universal solution has the empty TBox and it is the ABox Auniv2 of
the form:

Auniv2 :
Classic

Platform

Heeled

SummerDress

Sandals

Dress

Shoes

Clothing

Product fitsWithSandals fitsWith

• a universal solution (in DL-LiteR) does not always exist;
• if it exists, then its TBox is empty;
• some smallest universal solutions are exponential in the size of the input.

The universal solution has several drawbacks:

bla
An alternative to the universal solution could be the universal UCQ-solution
〈T2,A2〉 depicted below:

T2 :

Product
Shoes

Sandals
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Platform
Heeled

. . .
Clothing

Dress
SummerDress
WorkDress
EveningDress

. . .
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fitsWith
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In this solution, for each axiom in T1 there is a corresponding axiom in T2.
Moreover, A2 is the direct translation of A1 and does not depend on T1.

• it is polynomial in the size of the mapping and the source KB.
• it is not distinguishable from the universal solution by means of UCQs.

The universal UCQ-solution has its merits:

Universal and UCQ-Solutions

Assume we bought shoe and clothes goods described in an ontology Goods. We
want to open an online shop selling the goods via a website that will use the
information in the ontology for rendering the pages. But first we want to change
the ontology vocabulary as it will be displayed to the user.

T1 ∪ M :

Item
FootWear

OpenShoes
Strappy
Plateau
HighHeel

. . .
Apparel

Gown
LightGown
FormalGown
CocktailGown
EveningGown

. . .

Product
Shoes
Sandals
Classic
Platform
Heeled

Clothing
Dress
SummerDress
WorkDress
EveningDress

hasMatchingOpenShoes

matches

fitsWithSandals

fitsWith
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ha
sM

atc
hin

gO
pe

nS
ho

es

An ontology over the new vocabulary can be obtained as a solution of the
KB exchange problem for M and 〈T1,A1〉.

Why Knowledge Base Exchange

The website should provide the following functionality.
• browse different categories, e.g., to show all sandals, or sandals on platform;
• filter the listed products according to several criteria, such as color, brand;
• recommend items that fit the currently viewed product;

Such functionality can be implemented querying the target KB with UCQs:
Category

BProduct
BShoes

?Sandals
?Classic
?Platform
?Heeled. . .

BClothing

Choose size5
Size

Choose color5
Color

Choose brand5
Brand

Sandals: (3 products found)

brown sand
Classic
eXX

wedge sand
Platform
eXX

heel sand
Heeled
eXX

Query:
q(x)← Sandals(x)

Category

BProduct
BShoes

?Sandals
?Classic
?Platform
?Heeled. . .

BClothing

37-38
Size Reset

Choose color 5
Color

Geox
Brand Reset

Sandals: (1 product found)

heel sand
Heeled
eXX

Query:
q(x) ← Sandals(x), hasSize(x, 37),

hasBrand (x, geox)
∨ Sandals(x), hasSize(x, 38),

hasBrand (x, geox)
2Two
JIGLI

Chosen color:
turquoise

Choose your size:
XS S M L

Price e75
ADD TO BAG

You may also like:

brown sand
eXX

wedge sand
eXX

heel sand
eXX

Query:
q(x)← fitsWith(turq_gown, x)

⇒ Universal UCQ-solutions are the preferred solutions.

Why Universal UCQ-Solutions

To minimize the exchange of ABox information, we are interested in solutions that
contain as much implicit knowledge as possible:

given a mapping M and a source TBox T1, compute a target TBox T2, if exists,
such that for each ABox A1, 〈T2, chaseM,Σ2(A1)〉 is a universal UCQ-solution
for 〈T1,A1〉 under M.
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The problem of UCQ-representability for DL-LiteRDFS TBoxes can be solved in
polynomial time.

New Problem: Representability of a TBox


