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Problem Statement




Past Approaches

- Mapping Adaptation

delete
constraint

Can use schema
_.-~""mapping tools to
M construct E.




OEverything shoul d
but not s i1 mpAbe&Einétein
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RDF/S Ontology

DI SystemlndependentL

Modular

More Intuitive

change

Mapplngs do not' j once

Mapbings cgated only

Can be easily updated

Mappings W

<:> Mappings |
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OEverything that exi st|

-Heraclitus 535 BCE

Definition ( Highlevel Change Opergtion

A change operabeeq is any tuple () where
1,.MO=g 140
A change operafron®, toG, is a change operatiah sw@r that:

. 1.0} O 14500 O y

Highlevel change operations because:

- Most Important: They contairsenaller numbef individualow-level
deletions/additio(explained later)

- The produced change lognager size
- Explanations on failures, areimioite/eandconcise

Requirement E,“* should beompletenorambiguowand
unique

. Compositioandnversion adesirable but not obligatory pro;:@e




Example Evolution

Literal fullname Lit¢

Literal

Literal | htiaraks

Literal

. = Delete_Propegety{er, o, 2, @, Persprsd: Strijmo)
- U, = Merge_Propéfeeetity, addrgss
. U,= Rename_Propeartyullnan)e




ExampleEvolution Continued

- GAV mappings
- vxy fullnanfey) 4 nanme,y)
- Vxy, addréss) A4 stre& Cityyx concy,

. BP2,01

- Inv(p):Rename_Prapeimamean)e
- Inv(,):Split_Propéatidregstreetity)

- Inv(y):Add_Propérinder g g g Persprsd: Strijm) 9
)

-




Evolving Data Integration System (EDI)

Definition ( Evolving Data Integration System

Anevolving data integsysterls a tuple of the form
G, 3M) . GBS, ML where

A is a version of the ontQloGy)(

/Sis a set of the local stDIr¢es. (

\_ MM is the mapping behaeen (10i Q). )




Query Processing

- Queries t&DI are posed in terms ofghe

. In this work we do not consideandr

ILTEBperations.

- The remaining fragment correspanasiaf conjunctive (Perezs&

Arenas2009.
select 7?SSN ?NAME ?ADDRESS
where { N 2SSN,2NAME, 2ADBRESS
?X  type Person (?X typeRerspAND
SSIPSSN (?Xss?PSSMND
fullnam@NAME (?X fullnam@NAMERND

has_contact_point
?Y  typé€ont.Pojint
addre88DDRESS

(?Xhas_contact_p@HAND
(?YtypeCont.PO)AND
(?Yaddre8$,DDRBSS




Query Expansion

QuOntoReasoner
(Poggi200§ is used for
guery expansion.

- Automatically identifies constraints
in RDF/S ontologies.

Time complexity:

- O((s+1)7)°

- me#of ontology elements
. s=#of querysubgoals

v

[ Expander W
| exp(a)

D

i)

A?SSN,?NAME,’?ADDF‘ESS

(?X, typeRersapAND
(?Xssn?SSN) AND

(?X, fullnamg?NAMIEAND
(?Xhas_contact_poiy AND
(?Y, typezont.PointAND

(?Y, address, ?ADDRESS)

UNION

A?SSN,?NAME,?ADDF(ESS

(?X, typeictor) AND
(?Xssn?SSN) AND

(?X, fullnamg?NAMIEAND
(?Xhas_contact_poiy AND
(?Y, typezont.PointAND

(?Y, address, ?ADDRESS)

@




Valid Rewriting

Since GAV mappings are
used, rewriting is perform
usinginfolding

Time Complexity:
- O(arm*y

- = #expanded queries
- n=#change operations
- s=#subgoaisq

-V x y fullnangey), nama(y)

-V xyaddress) 4 3 ah street@)
cX bt yconcgt{al})

A ?SSN,?NAME, ?STREET, (CITY

(?X, typeRersopAND
(?Xssn?SSN) AND

(?X, name, ?NAMED
(?Xhas_contact_poidAY AND
(?Y, type;ont.PointAND
(?Y,street?STREET) AND
(?Y, city, ?CIT)Y)

EET)

A ?SSN,?NAME,?STREET, (CITY

(?X, typeéicto) AND
(?Xssn?SSN) AND

(?X, name, 2NAMED
(?Xhas_contact_poidaY AND
(?Y, typezont.PointAND
(?Y,street?STREET) AND
(?Y, city, ?CIT)Y)

S




Problems & Solutions

© N onaME 2GENDER

(?X fullnam@NANRND L__Delete_Profeetydara 44 Peipon

 XSO.Strjmg

(?X, gexr, ?GENDER u, :Merge_Propérties

IS a—

Definition ( Affecting change operation
A change operaafiacts the conjunctiveexeessed using terms f

0, U= iff
)

A (U)=o
\ﬁa triple patterg@ qthat can be unified with a irjple of




Minimally-Containing Rewritings

Definition ( Minimally -Containing Rewriting)
A query is a minimatigntaining rewriting of a conjuncaiivsiogierget of

mappings (viddusand only if (L) is a containingdewritii{g off ) and (1)
there exists no containing gewritiofgusindyl, such that the expansion of

\_contains the expangion of )
qcontaining aeeTTTTTT T -
\4 (/ @ \I
\ /I
‘Proposition I

Theminimally-containing rewritingpf a conjunctive qogef! °can be
computediI™ 9 (=#change operatiofiguery subgoals )




Minimally-Generalized Rewritings

Literal

Literal

personal_infg

Literal

© N onaME 2GENDER

(?X, typctgrAND
(?X fullnam@NAMERND
(?Xpersonal [IMGENDEBR

@




Minimally-Generalized Rewritings

Letjexpressed @3jrmy .\ is a generalized qugyyeiP*: ©iff;

Aq < Oeen
Aloes not exisf2! ©2such that oqy,

N

Definition ( Minimally -Generalized Query)
A generalized quemfgoveE®t 94s called minimal if thereds,nasuch that

Oc Geey  and Oz Cen

‘Proposition m

Aminimally-generalized quegfgoveE™ < can be comput@gding

\(a: #affecting change openatigiihange operatiggjuery subgoals) )
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Conclusions

Ontology evolutionréslityand data integration systems should be aware of 1

We show how émswer queries over evolving ontologies without mapping
redefinition

We uséighlevel changsmodel ontology evolution
Weinterprethem asound GAV mappings

Weexpandueries to consider constraints from ontology

Wevalid rewritévia unfolding) queries to consider GAV mappings

Whenrequivalemewritings cannot be produced

1. We pr o voveeapprokineasofis 0
MinimallyContainingewritings
MinimallyGeneralizegwritings

2. Guidingjuery redefinition

To the best of our knowletdgether system toisagapable of query answering

over multiple ontologgrsionss @




Questions?




