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DL-Liter Ontology Language

¥ assertions:  Formulas of the form
¥ role inclusion: R!I P
¥ conceptinclusions: A! B,A!" R
¥ concept disjointness: A! AB,A! A"R
¥ ABox assertions:
¥ concepts B(a),! R(b), AB(C)
¥ roles R(a,b P' (c,d)
¥ No disjunctior

¥ DL-Lite - a bit extendedHorn Logicwith existential
variables in head
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ABox Evolution of KBS

Old KB: New Information: Evolved KB:
4 ) 4 )
New ABox
ABoOx: ABOX.
g J g J
DL-Lite KB Evolution Operator DL-Lite KB

Evolved KB should

¥ be consistent! no logical contradiction  Priest(Bob) APriest(Bob)
¥ have thesamel Box

¥ entallnew knowledge

¥ minimallydiffer from the old KB - principle of minimal change
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Evolution under WinslettOs Semantics (W

Old KBK:
4 ) Mod(T"A) . _
> = i
ABox(A)

Evolved KEKO

4 )

Mod(T " AC) Result of evolution:

ABOXf:(A(j > _J |_: :;.,;:




Evolution under WinslettOs Semantics (W

Old KB K:
1 N Mod(T"A)

ABoOX(A)

Result of evolution:

> H B

Mod(T" AQ




Evolution under WinslettOs Semantics (WS)

¥ What is the distance under WinslettOs semantics?
I ={A(a), B(a)},
¥ Distance is based on J ={A(a), C(a)}

¥ symmetric difference

¥ set inclusion
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Evolution under WinslettOs Semantics (WS)

¥ What is the distance under WinslettOs semantics?

| = {A(a))},
¥ Distance is based on J = {A(@){C(3)}
¥ symmetric difference dist( ,J) = {B(a), C(a)}

¥ set inclusion dist( ,J) ! dist(H,L) iff
dist( ,J) # distH, L)

¥ WinslettOs semantics

¥ Extensively studied for proposition theories

¥ There are studies on ABox evolution under WS
[Liu&al:2006], [De Giacomo&al:2006]
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Space of Evolution SemanticsiCalvanese&al:2010]

Old KBK:
N Mod(T! A) - Approach .
| > e ! global:C +

ABox(A)
local: L } set:! number: #
l l >
symbols:s What
Mod(T' ™) distance is

atoms:d

NABox (N) >

Evolution result

Distance is built upon

¥ Local vs Globaapproach:
¥ Local distance: fromne (old) model toall (candidate) models

¥ Global distance: fromll (old) models toall (candidate) models
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What Is Known About MBA: "

¥ MBAs were recently extensively studieq:

¥ Updates of ABoxes in expressive description logic [Liu&al:2006]

¥ DL-Lite ABox updates [De Giacomo&al:2006]
¥ ABox and TBox evolution OR ABox and
Box update and revision [Calvanese&al:2010]

¥ KB revision in DL-Lite [Wang&al:2010]
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What Is Known About MBA "ot

¥ MBAs were recently extensively studieq:

¥ Updates of ABoxes in expressive description logic [Liu&al:2006]

¥ DL-Lite ABox updates [De Giacomo&al:2006]
¥ ABox and TBox evolution OR ABox and

Box update and revision [Calvanese&al:2010]
¥ KB revision in DL-Lite [Wang&al:2010]

¥ DL-Lite isnot closedunder every of the 8/1BAs
[Calvanese&al:2010]

¥ For every semantics there aie N: K$ N is not in DL-Lite

¥ Capturing evolution requires at least disjunction

Verdict: MBAs cannot be directly used for DL-Lite evolution
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What is Missing Iin Studies of MBA KB Evi

Understanding

¥ Of DL-Lite wrt evolution
¥ What DL-Lite fragmentsare closed under MBAS?

¥ What DL-Lite formulasare in charge of inexpressibility?
¥ Of evolution wrt to DL-Lite

¥ Can wecapture DL-Liteevolution inreacher logic2

¥ What are theselogic®
¥ Approximation

¥ How to approximateDL-Lite evolution in DL-Lite?

10
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Outline

We go through two DL-Lite sub-logics:
¥ DL-Litex": closed under evolution
¥ DL-Litex: capturing evolution in FO
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DL-Liter" fragment of DL-Lite

¥ DL-Lite with restrictions on assertions involving roles
¥ Rolescannotbe involved in disjointness

¥ Forbiddenrole assertions: 'R" AB

¥ Allowed only positiverole assertions: Al" R

¥ Any conceptinclusion assertions ar@lowed

12
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DL-Liter" fragment of DL-Lite

¥ DL-Lite with restrictions on assertions involving roles
¥ Rolescannotbe involved in disjointness

¥ Forbiddenrole assertions: 'R" AB

¥ Allowed only positiverole assertions: Al" R

¥ Any conceptinclusion assertions ar@lowed

¥ Allowed role interaction Is designated with superscript:
¥ Deciding
K %forbidden assertion
can be (syntactically) checked PTIMEKI |

12
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Why Is DL-Lit&" Interesting?

¥ DL-Lites* is anextension of RDF§ts FO fragment)
enriched with:

¥ concept disjointness Al AB

¥ mandatory participation A!" R

13
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Evolution in DL-Lite*

Approach

A

global:C +

local: L + set:!

number:#
| >

symbolss
atoms:d

Distance Is built upon

What is distance

14
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Evolution in DL-Lite*

expressible  yr contributions:

G! G
° 1. All atom basedaoincide
¢ they give the same result
L LG GG P
I #
expressible 2. Localandglobalsymbol

inexpressible basedsemanticsoincide

3. Closedunderlocalandglobalatom basedandglobal symbol based
Not closedunderlocal symbol based

4. We developedalgorithmsto compute
¥ Atom basedsemantics ~WinslettOs semantics
¥ Global symbol basesemantics
¥ Minimal sound approximation afcal symbol based

What we see now: 3 algorithms

for computation and approximation
14
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WS for DL-Liter"

Oval:the set of models Mod)
Dashed lineevolution

KB:
Mod(K)

OvalOs Centea canonical model d¢

K=(T A)

15
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WS for DL-Liter"

Oval:the set of models Mod{) OvalOs Centea canonical model df
Dashed lineevolution

Theorem:
KB: Two properties ofK$ N
1. it has a canonical model J
K=(T,A) 2. bSN | 3

KO i . 5
~ * 0 4
(T ACEN) C . >

K$N = Mod(KO

15
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Oval:the set of models Mod{) OvalOs Centea canonical model df
Dashed lineevolution

Capturing evolution:

1. Findd - canon. model of K
2. Find dOs evolution:
PN ! J

3. Find AO sgid a
canon. model of (T, &N)

Theorem:

KO i . 5
~ * 0 \ 4 p— '
(T AGN) C Yo > Jo= Align( o,N)

" ACE Al N
K$N = Mod(KO GnECN)

15

Wednesday, June 15, 2011



Example of WS for DL-Litg

K:

Wife

Mary

1..n

HasHusband

>

1..n

Husband

(Mary, John)

Priest

Bob

John

Wife I'" HasHusbanc
Husband ! " HasHusband’

ABox:  Wife(Mary) Husband(John
HasHusband(Mary, John)

Priest(Bob)

16
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Example of WS for DL-Litg

K- _ HasHusband : W|fe l ! HaSHUSban(
e A SR Husband ! " HasHusband'
Mary (Mary, John) John
ABox  Wife(Mary) Husband(John)
— HasHusband(Mary, John)
Bob Priest(Bob)
NABox: APriest(Bob) Priest(Adam)
lcan
Wif Husband .
.Ie HasHusband us.an Canonical modélcancan be
Mary John homomorhically embedded
Priest in any modebf K,
° ®

it is a @/picaD model oK.

Adam Bob
16
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Example of WS for DL-Litg

K: .
_ HasHusband : W|fe l ! HaSHUSban(
e A SN S Husband ! " HasHusband'
Mary (Mary, John) John
ABox  Wife(Mary) Husband(John)
— HasHusband(Mary, John)
Bob Priest(Bob)
NABox: APriest(Bob) Priest(Adam)
|can
Wife HasHusband Husband .
o o Observation
Mary John Evolution ofl canwith NABox is
Priest a canonical model for the evolved KB
® °

Adam Bob
16
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Example of WS for DL-Litg

K:
_ HasHusband : W|fe l " HaSHUSban(
e N G ] e Husband ! " HasHusband’
Mary (Mary, John) John
ABox  Wife(Mary) Husband(John)
— HasHusband(Mary, John)
Bob Priest(Bob)
NABox: APriest(Bob) Priest(Adam)
lcan
Wife Husband
o asHusband '~ We alignl canwith NABoX:
Mary John -we delete what contradicts8lABox
Priest -we addNABox itself
® ®

Adam Bob
16
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Example of WS for DL-Litg

Husband

John

HasHusband
Wife 1..n > 1..n
Mary (Mary, John)
Priest
Bob
lcan
Wife HasHusband Husband
®
Mary

Adam

Bob

John

Wife I'" HasHusbanc
Husband ! " HasHusband’

ABox:  Wife(Mary) Husband(John
HasHusband(Mary, John)

Priest(Bob)
NABox: APriest(Bob) Priest(Adam)

We alignlcanwith NABoX:

-we delete what contradictslABox
-we addNABox itself
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Example of WS for DL-Litg

Husband

John

HasHusband
Wife 1..n > 1..n
Mary (Mary, John)
Priest
Bob
lcan
Wife HasHusband Husband
®
Mary

Priest
o o
Adam Bob

John

Wife I'" HasHusbanc
Husband ! " HasHusband’

ABox:  Wife(Mary) Husband(John
HasHusband(Mary, John)

Priest(Bob)
NABox: APriest(Bob) Priest(Adam)

We alignlcanwith NABoX:

-we delete what contradictslABox
-we addNABox itself
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Example of WS for DL-Litg

Husband

John

HasHusband
Wife 1..n > 1..n
Mary (Mary, John)
Priest
Bob
Jean
Wife HasHusband Husband
®
Mary

Priest
o o
Adam Bob

John

Wife I'" HasHusbanc
Husband ! " HasHusband’

ABox:  Wife(Mary) Husband(John
HasHusband(Mary, John)

Priest(Bob)
NABox: APriest(Bob) Priest(Adam)

The obtained).anis a canonical model
of the evolved KB.
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Example of WS for DL-Litg

HasHusband
Wife 1.n > 1.n | Husband
Mary (Mary, John) John
Priest APriest
Adam Bob
Jean
Wife HasHusband Husband
® ®
Mary John

Priest
o o
Adam Bob

Wife I'" HasHusbanc
Husband ! " HasHusband’

ABox:  Wife(Mary) Husband(John
HasHusband(Mary, John)

Priest(Bob)
NABox: APriest(Bob) Priest(Adam)

The obtained).anis a canonical model
of the evolved KB.
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Example of WS for DL-Litg

KO

Wife

Mary

1..n

HasHusband

> 1.n | Husband
(Mary, John) John
Priest APriest
Adam Bob

ABox

Wife I'" HasHusbanc
Husband ! " HasHusband’

Wife(Mary) Husband(John
HasHusband(Mary, John)

APriest(Bob) Priest(Adam)

el

the evolved KB
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Road Map of Algorithms DL-Lite

¥ 8 MBAscollapsdn 3 groups

!L;!Gé!csg @'G# !L;

expressible expressible

¥ 6 out of 8 MBAs arexpressibldn DL-Lite'r
¥ We provide
¥ Two algorithms tocomputesemantics

¥ One algorithm for minimal sounapproximation

17
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Capturing Global MBA on Symbols

¥ Symb. MBAs trace only changes In preds. interpretations
¥ Example:

A : C(a),C(b),C(c),B(e) N : AC(a)

18
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Capturing Global MBA on Symbols

¥ Symb. MBAs trace only changes In preds. interpretations
¥ Example:
A 1 C(a),C(b),C(c),B(e) N : AC(a)
¥ We have to drop C(a) from A
¥ What to do with C(b), C(c) and B(e)?

18
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Capturing Global MBA on Symbols

¥ Symb. MBAs trace only changes In preds. interpretations
¥ Example:
A 1 C(a),C(b),C(c),B(e) N : AC(a)
¥ We have to drop C(a) from A

: delete all
¥ What to do with C(b), C(c) and B(e)? hout

A —C(a),B(e)

18
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Capturing Global MBA on Symbols

¥ Symb. MBAs trace only changes In preds. interpretations
¥ Example:
A 1 C(a),C(b),C(c),B(e) N : AC(a)
¥ We have to drop C(a) from A

: delete all
¥ What to do with C(b), C(c) and B(e)? hout

A —C(a),B(e)

¥ If there is arunavoidablehangdn a concept
thandeleteall theold informationabout this concept

18
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Approximating Local MBA on Symbols

¥ Symb. MBAs trace only changes in symb. interpretations
¥ Example:
A . C(a),C(b),C(c),B(e N : C(d)

19
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Approximating Local MBA on Symbols

¥ Symb. MBAs trace only changes in symb. interpretations
¥ Example:
A . C(a),C(b),C(c),B(e N : C(d)

¥ What to do with C(a), C(b), C(c) and B(e)?

19
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Approximating Local MBA on Symbols
¥ Symb. MBAs trace only changes in symb. interpretations
¥ Example:

A : C(a),C(b,C(c),B(e) N : C(d)

¥ What to do with C(a), C(b), C(c) and B(e)? delete all
about C

A': C(d),B(e)

19
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Approximating Local MBA on Symbols

¥ Symb. MBAs trace only changes in symb. interpretations
¥ Example:
A . C(a),C(b),C(c),B(e N : C(d)

¥ What to do with C(a), C(b), C(c) and B(e)? delete all
about C

A': C(d),B (e

¥ If the new data makesnychange in a concept
then delete all the old data about this concept

¥ Too many models left to capture.
Capturing requires disjunction.

¥ The algorithm iIs aninimal soundover) approximation
of the semantics

19
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Summing Up on DL-Lite

¥ 8 MBAscollapsdn 3 groups

!L;!Gé!csg @'G# !L;

expressible expressible

¥ 6 out of 8 MBAs arexpressibldn DL-Lite'r
¥ We provide PTIMEalgorithmsfor these groups

¥ DL-Lite'r is amaximalsublogics of DL-Lite
closed undelVsS (left most four semantics)

¥ Semantics based @ymbolsdelete old dat&oo easily
I does not look good for ABox evolution

¥ WinslettOs semantibehaves\@ellO

20
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Outline

We go through two DL-Lite sub-logics:
¥ DL-Litex": closed under evolution
¥ DL-Litex: capturing evolution in FO
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Issues with inexpressibility in DL-Lt

- HasHusband
Wife 1.n > 1.n | Husband
Mary (Mary, John) John
X
Priest ’
Adam Bob !
A model | of K:
Wife HasHusband Husband
® o
Mary John
Priest Priest
® ®
Adam Bob

ABox

NABOX:

Wite 1" HasHusbanc
Husband ! " HasHusband’
| HasHusband " APriest

Wife(Mary) Husband(John
HasHusband(Mary, John)

Priest(Bob) Priest(Adam)
Priest(John)

22
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Issues with inexpressibility in DL-Lt

K- . Wife !'" HasHusbanc
e, Has“‘iba”d N v Husband ! " HasHusband’
vy o 'HasHusband " APriest
—F"' ABox.  Wife(Mary) Husband(John
priest_| o HasHusband(Mary, John)
Adam Bobr Priest(Bob) Priest(Adam)
A model | of K NABox: (Priest(John) >
|
Wife  HasHusbanc -
°
Mary
Priest Priest
° °
Adam Bob

22
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Issues with inexpressibility in DL-Lt

K- . (Wife ! " HasHusban

HasHusband Husband !'" HasHusband

Wife 1.n > 1.n | Husband N ]
Mary ey Jo ] John  HasHusband " APriest
+," ABox  Wife(Mary) Husband(John)
priest_| " HasHusband(Mary, John)
Adam Bobf Priest(Bob) Priest(Adam)
Evolution of I NABox: Priest(John)
I | What happened with Mary?
Wite  jasHusband Three options:
® ?
Mary

Priest Priest Priest
® ® @

Adam Bob John
22
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Issues with inexpressibility in DL-Lt

K- . (Wife ! " HasHusban
— Has“‘iba”d —— Husband ! " HasHusband’
vy e vonr | HasHusband " APriest
—F"' ABox.  Wife(Mary) Husband(John
priest_| o HasHusband(Mary, John)
Adam Bobr Priest(Bob) Priest(Adam)
Evolution of |- NABox: Priest(John)
: What happened with Mary?
o Three options:
Var 1. She got divorced
y

Priest Priest Priest
® ® @

Adam Bob John
22
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Issues with inexpressibility in DL-Lt

K- . (Wife ! " HasHusban
e, Has“‘iba”d N e Husband ! " HasHusband'
vy o | HasHusband " APriest
—\—'"' ABox.  Wife(Mary) Husband(John)
priest_| o HasHusband(Mary, John)
Adam Bobr Priest(Bob) Priest(Adam)
Evolution of I NABox: Priest(John)
: | What happened with Mary?
W.'fe HasHusband Three options:
® .
viary 2 guy 1. She got divorced
Priest Priest Priest 2. She got married to some one else
° ° °

Adam Bob John
22

Wednesday, June 15, 2011



Issues with inexpressibility in DL-Lt

HasHusband
Wife 1.n > 1.n | Husband
Mary (Mary, John) John
X
Priest %
Adam Bob !
Evolution of I
Wife
®
Mary
HasHusband Priest Priest
® ® ®
Adam Bob John

. (Wife ! " HasHusban

Husband ! " HasHusband’
| HasHusband " APriest

ABox:  Wife(Mary) Husband(John

HasHusband(Mary, John)
Priest(Bob) Priest(Adam)

NABox: Priest(John)

What happened with Mary?
Three options:

1. S
2. S
3. S

ne got divorced
ne got married to some one else

ne got married to a (former) priest

22
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Issues with inexpressibility in DL-Lt

i e K$ N is not expressible in DL-Lite
Priest Priest Priest
o o ®
Adam Bob John
] Wite HasHusband
b e °
Mary a guy
Priest Priest Priest
® ® ®
Adam Bob John
Wife
®
Mary
HasHusband Priest Priest
® ® ®
Adam Bob John
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Issues with inexpressibility in DL-Lt

i e K$ N is not expressible in DL-Lite
) o () :
Adam Bob John D and}is not a model of KB N !
......................................................................................................... K$ N hasno canonicamodel
Wife
HasHusband
Jzi . asHusban .
Mary a guy
Priest Priest Priest
o ® o
Adam Bob John
Wife
®
Mary
HasHusband Priest Priest
) ® o
Adam Bob John

23
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Issues with inexpressibility in DL-Lt

Ji: . K$ N is not expressible in DL-Lite
o () o ]
Adam Bob John D andkis not a model of KB N |
......................................................................................................... K$ N hasno canonicamodel
Jz' Wite HasHusband Observation 2
. o ® . . x z . .
Mary a guy It requires OlocalO role functionality:
| | | If Mary i1s married to a formepriest,
Priest Priest Priest
o o o she can marryo one else
Adam - Bob John | x!'y [HasHusbandk, Adam)"
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" HasHusband(x,y)! y = Adam]
Wife
®
Mary
HasHusband Priest Priest
® ® @
Adam Bob John

23
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Issues with inexpressibility in DL-Lt

Ji: . K$ N is not expressible in DL-Lite
o () o )
Adam Bob John D andkis not a model of KB N |
......................................................................................................... K$ N hasno canonicamodel
Jz' Wite HasHusband Observation 2
. o ® . . x z . .
Mary a guy It requires OlocalO role functionality:
If Mary i1s married to a formepries
I_IaSHUSbandPriest Priest Priest y p t’
o o o she can marryo one else
®
somebody else Adam Bob John | X! y [HaSHUSband((, Adam)u
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" HasHusband(x,y)! y = Adam]
Wife
®
Mary
HasHusband Priest Priest
® o ®
Adam Bob John

23
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Issues with inexpressibility in DL-Lt

Ji: . K$ N is not expressible in DL-Lite
o o o ]
Adam Bob John J and}is not a model of KB N !
......................................................................................................... K$ N hasno canonicamodel
Jz' Wite HasHusband Observation 2
. o o . . Y z . .
) Mary a guy It requires OlocalO role functionality:
HasHusband_ | | If Mary i1s married to a formepriest,
riest Priest Priest
o o o she can marryo one else
®
somebody else Adam Bob John | X! y [HaSHUSband((, Adam)u
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" HasHusband(x,y)! y = Adam]
Wife
®
Mary
HasHusband Priest Priest
® ® @
Adam Bob John

23
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Issues with inexpressibility in DL-Lt

i e K$ N is not expressible in DL-Lite
Priest  Priest  Priest Observation 1any canon. model of,J
s it o 2} and}is not a model of KB N !

......................................................................................................... K$ N hasno canonicamodel

Jz' wite HasHusband Observation 2
: ® ® : : N z : :
Mary a guy It requires OlocalO role functionality:
! HasHusband, | | if Mary is married to a formepriest,
riest Priest Priest
o o o she can marryo one else
o
somebody else Adam Bob John | X! y [HaSHUSband((, Adam)u
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" HasHusband(x,y)! y = Adam]
Wife
o
Mary
HasHusband Priest Priest
® ® ®
® Adam Bob John

somebody else

23
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Issues with inexpressibility in DL-Lt

i e K$ N is not expressible in DL-Lite
Priest  Priest  Priest Observation 1any canon. model of,J
s it o 2} and}is not a model of KB N !

......................................................................................................... K$ N hasno canonicamodel

Jz' wite HasHusband Observation 2
i o o : : A z : :
Mary a guy It requires OlocalO role functionality:
! HasHusband, | | if Mary is married to a formepriest,
riest Priest Priest
o o o she can marryo one else
o
somebody else Adam Bob John | X! y [HaSHUSband((, Adam)u
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" HasHusband(x,y)! y = Adam]
Wife
o
Mary
' HasHusband Priest Priest
L) ® o
® Adam Bob John

somebody else

23
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Issues with inexpressibility in DL-Lt

J1Z o
Mary
Priest Priest Priest
® o ®
Adam Bob John
Wife
_ HasHusband
\Jz. ® ®
Mary a guy
1
HasHusband_ . . .
OIPrlest Priest Priest
® o ® ®
somebody else Adam Bob John
Wife
®
Mary
I ' - -
HasHusband Priest Priest
® ® ()
® Adam Bob John

somebody else

K$ N is not expressible in DL-Lite

Observation 1any canon. model of,J

} and}is not a model of KB N !
K$ N hasno canonicamodel

Observation 2

it requires OlocalO role functionality:
If Mary Is married to a formepriest,
she can marryio one else

| x!'y [HasHusbandk, Adam)"
HasHusband(x,y)! y = Adam]

Observation 3
It requires that:
If Mary has a husband, she is a wife

| x [HasHusband(Mary, x) "

Wife(Mary)] s
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Issues with inexpressibility in DL-Lt

J1Z o
Mary
HaSHUSbaanriest Priest Priest
° ® o o
a guy Adam Bob John
Wife
_ HasHusband
\Jz. ® ®
Mary a guy
1
HasHusband_ . . .
OIPrlest Priest Priest
® o ® ®
somebody else Adam Bob John
Wife
®
Mary
I ' - -
HasHusband Priest Priest
® ® ()
® Adam Bob John

somebody else

K$ N is not expressible in DL-

_ite

Observation 1any canon. mod

} and}is not a model of KB N !
K$ N hasno canonicamodel

Observation 2

el of,J

it requires OlocalO role functionality:
If Mary Is married to a formepriest,

she can marryio one else
I x!I'y[HasHusbandk, Adam)"

HasHusband(x,y)!

Observation 3
It requires that:
If Mary has a husband, she is

| x [HasHusband(Mary, x) "
Wife(Mary)]

y = Adam|]

a wife

23
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Issues with inexpressibility in DL-Lt

J1Z o
Mary
' HasHusb
ashus aanriest Priest Priest
° ® o o
a guy Adam Bob John
Wife
_ HasHusband
\Jz. ® ®
Mary a guy
1
HasHusband_ . . .
OIPrlest Priest Priest
® o ® ®
somebody else Adam Bob John
Wife
®
Mary
Il - -
HasHusband Priest Priest
® ® ()
® Adam Bob John

somebody else

K$ N is not expressible in DL-

_ite

Observation 1any canon. mod

} and}is not a model of KB N !
K$ N hasno canonicamodel

Observation 2

el of,J

it requires OlocalO role functionality:
If Mary Is married to a formepriest,

she can marryio one else
I x!I'y[HasHusbandk, Adam)"

HasHusband(x,y)!

Observation 3
It requires that:
If Mary has a husband, she is

| x [HasHusband(Mary, x) "
Wife(Mary)]

y = Adam|]

a wife
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Reason of inexpressibility of WS

¥ Thesethree problemscame because of:

¥ Principe ofminimal changeoming together with
¥ Roles R simultaneously involvecdhivo TBox interactions
¥ mandatory particip. in Rsmain  Wife ! " HasHusbanc

¥ disjointness with R@snge | HasHusband " APriest

¥ Principle of minimal change should be respected
¥ We can forbid one of the two interactions

¥ in DL-Lite" we forbid the second one

24
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Prototypes for DL-Lit&

Ovat models describable in DL-Lite

Dot: canonical model of a DL-LE&KB

canonical model

25
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Prototypes for DL-Lit&

Ovat models describable in DL-Lite

Dot: canonical model of a DL-LE&KB
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Prototypes for DL-Lit&

NABOX| ©Ovat models describable in DL-Lite

N

D

Dot: canonical model of a DL-LE&KB
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Prototypes for DL-Lit&

NABOX| ©Ovat models describable in DL-Lite

N

/\

~

=

Dot: canonical model of a DL-LE&KB

25
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Prototypes for DL-Lit&

NABOX

N

2N

Ovat models describable in DL-Lite

Dot: canonical model of a DL-LE&KB

=

25
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Prototypes for DL-Lit&

NABOX

Ovat models describable in DL-Lite

Dot: canonical model of a DL-LE&KB

25
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Prototypes for DL-Lit&

NABOX

K1, Ko, Kz, andK4 approximateKO

Ovat models describable in DL-Lite

Dot: canonical model of a DL-LE&KB

Kl " K2 " K3 " K4 I Ké

25
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Prototypes for DL-Lit&

NABOX| ©Ovat models describable in DL-Lite

Dot: canonical model of a DL-LE&KB

We need to cut off the green area by a formuia
# should incapsulates all the iIssues we saw before (local functionalit
and any model akGshould satisfy

25
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Prototypes for DL-Lit&

NABOX

Ovat models describable in DL-Lite

Dot: canonical model of a DL-LE&KB

TheoremKO= (K1 ( Ko ( Ks ( Kg) ! #

we found suchformula# in FO[2]

25
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Prototypes for DL-Lit&

NABOX| ©Ovat models describable in DL-Lite

Dot: canonical model of a DL-LE&KB

TheoremKO= (K1 ( Ko ( Ks ( Kg) ! #

we found suchformula# in FO[2]
25
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Maximality of DL-Lit&s

Theorem:

¥ DL-Lite'r is amaximalsublogics of DL-Lite
closed under WS:

¥ For everypair:
of positive and negative role assertion
(A" R, "R" ! AB}
¥there IS an ABoxA and new InfN S.t.
({A1" R, "R' I,AB} $ N isnot in DL-Lite

26
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Computing evolution in DL-Lite

K:

Wife

1..n

HasHusband

>

1.n | Husband

Mary

(Mary, John)

Priest

Adam Bob}f

NABox: Priest(John)

27
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Computing evolution in DL-Lite

K: o NABox: Priest(John)
Wite  l1n B 1.n| Husband Capturing evolution:
vary (Mary, John) JOh; 1. Find prototypes
7‘_x' 2. Axiomatize prototypes in DL-Lite
Priest ," 3 FinC#

Adam Bob}f

27
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Computing evolution in DL-Lite

K: o NABox: Priest(John)
Wite  l1n B 1.n| Husband Capturing evolution:
Mary (Mary, John) JO“; | 1. Find prototypes
7‘_x' 2. Axiomatize prototypes in DL-Lite
Priest ," 3 FinC#

Adam Bob}f

27
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Computing evolution in DL-Lite

K: . Dri
s NABox: Priest(John)
Wife  lin B 1.nf Husband Capturing evolution:
Mary (Mary, John) John | :
, 1. Find prototypes
—F" 2. Axiomatize prototypes in DL-Lite
Priest '," 3 . Fl nC#
Adam Bobf
Prototypes:
o Wife
Mary Mﬁary agirl @
Priest Priest Priest _ .
o ) ) Pr.lest . Pn.est
Adam Bob John Adarm Boh John
""""""""""""""""""""""" wie - Wife wife
® agirl @ o agirl @ @ another girl
Mary ’ Mary
Priest Priest Priest
® ® ® i ® ® ®
Adam Bob John Adam Bob John 57
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Computing evolution in DL-Lite

K: . Pri
s NABox: Priest(John)
Wite fin B 1.n| Husband Capturing evolution:
vary (Mary, John) | Jonn 1. Find prototypes
—F" | 2. Axiomatize prototypes in DL-Lite
priest | ¢’ 3. Find#
Adam Bob !
Prototypes:
o Wif
Mary ® agirl @ e
Mary
Priest Priest Priest _ .
° ® ® Pr.lest . Prl.est
Adam Bob John Adarm Bob John
"""""""""""""""""""""" wite - Wife Wwife
® agirl @ o agirl @ @ another girl
Mary ; Mary
Priest Priest Priest
o ® ® i ® ® ®
Adam Bob John Adam Bob John 57
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Computing evolution in DL-Lite

K: - Pri
s NABox: Priest(John)
Wite  l1n B 1.n| Husband Capturing evolution:
M - Joh John :
Y (Mary, Jonm , 1. Find prototypes
+x' | 2. Axiomatize prototypes in DL-Lite
Priest '," 3 Finc#
Adam Bobf KABOX]_
Prototypesj Priest(Adam)
M.ary { Priest(Bob)
| I Priest(John)

Priest Priest Priest

° ® °

Adam Bob John
""""""""""""""""""""""" wife Wife  Wife
® agirl @ o agirl @ @ another girl
Mary : Mary

Priest Priest Priest
® ° ° i ° ° °
Adam Bob John Adam Bob John 57
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Computing evolution in DL-Lite

NABox: Priest(John)

HasHusband
Wife 1.n >
Mary (Mary, John)
Priest
Adam Bob/f
o
Mary
Priest Priest
o o
Adam Bob
~Wife
® agirl @
Mary
Priest
o o
Adam Bob

1.n | Husband Capturing evolution:
John ]
, 1. Find prototypes

+x' | 2. Axiomatize prototypes in DL-Lite

3. Find#
Prototyper ABOXo
Priest(Bob)

Priest PTi@St(JOhn)

° Nife(a girl)

o HasHusband(a girl, Adam

Priest 5 Priest
o 5 o o o
John Adam Bob John

27
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Computing evolution in DL-Lite

K: NABox: Priest(John)
HasHusband
Wife  lin B 1.nf Husband Capturing evolution:
M Joh i
i (Mary.Johm— 1. Find prototypes
—F" | 2. Axiomatize prototypes in DL-Lite
Priest '," 3 . F| nC#
Adam Bobf
totypes .
{ ABox: . agri@
Priest(Adam) e
Priest ( Jo hn) Priest Priest
. . o o o
Nife(a girl) Adam  Bob John
| HasHusband(a girl, Bob - Wife Wife
‘ : o agil @ @ another girl
Mar Mary
Priest Priest Priest
o o o 5 o o o
Adam Bob John Adam Bob John 57
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Computing evolution in DL-Lite

K: o NABox: Priest(John)
Wife |1, B 1.n| Husband Capturing evolution:
Mary (Mary, John) JOhrl 1. Find prototypes

A 3
A
N —

2. Axiomatize prototypes in DL-Lite

¥ _
(ABOX4: 3. FIna#
Priest(John)
Nife(a girl) S |
: : Wife
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K: © Pri
N NABox: Priest(John)
Wite |1, B 1.n| Husband Capturing evolution:
Mary (Mary, John) - ]Jonn 1. Find prototypes

_‘_x 2. Axiomatize prototypes in DL-Lite
Priest ," I 3 FinC#

4
Adam Bob}f

For Adam:
I x!'y [HasHusbandk, Adam) " HasHusbandk, y) # y = Adam|
| X [HasHusband (X, Adam)" Wife(X )]
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For Adam:
I x!'y [HasHusbandk, Adam) " HasHusbandk, y) # y = Adam|
| X [HasHusband (X, Adam)" Wife(X )]

For Bob:
| x!'y [HasHusbandk, Bob) " HasHusbandk, y) # y = Bob|
| X [HasHusband(X, Bob)" Wife(x)]

For Mary:
| x [HasHusband(Mary, x) " Wife(Mary) ]
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Computing evolution in DL-Lite

K: . Pri
N NABox: Priest(John)
Wite |1, B 1.n| Husband Capturing evolution:
Mary (Mary, John) - ]Jonn 1. Find prototypes
+x' 2. Axiomatize prototypes in DL-Lite
Priest ," I 3 FinC#
Adam Bob 2

For Adam:
I x!'y [HasHusbandk, Adam) " HasHusbandk, y) # y = Adam|
| X [HasHusband (X, Adam)" Wife(X )]

For Bob:

| x!'y [HasHusbandk, Bob) " HasHusbandk, y) # y = Bob|
| X [HasHusband(X, Bob)" Wife(x)]

For Mary:

| x [HasHusband(Mary, x) " Wife(Mary) |

The conjunction of all these formulas forms .
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Computing evolution in DL-Lite

K: © Pri
N NABox: Priest(John)
Wite |1, B 1.n| Husband Capturing evolution:
Mary (Mary, John) - ]Jonn 1. Find prototypes

+x' 2. Axiomatize prototypes in DL-Lite
Priest ," I 3 FinC#

4
Adam Bob}f

The result of evolution:
TBox! (ABoxi( ABox ( ABoxs( ABoxs) ! #

Theorem:This theory is inFO[2]' Which is decidable.
(moreover, seems in OWL 2)
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Conclusion

1. Inexpressibility

We did the Prst study on
what constructs cause
Inexpressibility of evolution

3.Where to capture

We found that FO[2] is enough
to capture WS
for a rich DL-Lite subfamily

2. DL-Lite fragments

We found a maximal fragment
of DL-Lite closed
under many evolution semantics

4. How to capture

We provided technique
based on prototypes
to capture evolution
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Thank you!

ACSI Project
a . Artifact-Centric Service Interoperation
| i- FP 7 grant, agreement n. 257593
http://www.acsi-project.eu
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