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Motivacia

 The goal of the work is to enable a transformation of relational
data into an RDF document. The transformation is based on a
mapping that maps a relational database schema into an
ontology.

« a schema formalism for a source schema is arelational
model,

e source data are stored in an RDBMS,
« a schema formalism for a target schema is an RDFS and
‘*_target data are stored in an RDF doaiment

. KEG 7.12.2006
uein 3)




Ciele

« Data transformation

« Dalsie ciele:
 Flexibility
* Performance
 Reliability
» Usability

ety
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Zakladny princip: dve vrstvy

SCHEMA DATABAZE ONTOLOGIE
Person <Person>
<hasName/>
+firstName <hasAge/>
+age </Person>
\ Mapovacl element H
MAPOVACI VRSTVA
, VRSTVA SABLON
' Sablona RDF
 S—
> »~ RDF
[ 1]
j [ ]
databaze
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Proces transformacie

1. Pozadavek: 2o D18 2. Nacteni Sablony

person.rdf?id=novak <Person> person

RDF <} <Person>

< >
"""" o <Surname name/
<surname/>

3. Pozadavek na data empla \
tridy Person a vlastnosti P'd </Person: </Person>
name a surname kde id + 7. DA T

= novak . \ name=Jan .
L/D ATA DB/RDF | syrname=Novak
| Mapping [. | Mapping |
DATABAZE |5- SQL dotaz na DB: document |

SELECT *FROM |
people WHERE

, username LIKE ‘novak’
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Publikovanie RDF na webe

HTML >| RDF
WWW

Web server Tomcat
Department System for
sy L, . web portal data transformation
* Vytvorit ontologlu application from RBEDMS to RDF
« Vytvorit mapovanie a o
. RDF sablony
s Publikovat relacné data > «—

" ako RDF
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Vytvaranie mapovania: Mapping editor

File Run

Database options

METAmorphoses Mapping Creator

| Preferences

| Get DE structure

=]
¢ BEE galaxia_activities

@ activityld

@ name

@ normalized_name

@ pid

@ wpe

@ isAutoRouted

@ flowNum

@ isInteractive

@ lastModif

@ description

@ expirationTime
BBE galaxia_activity_roles
BEE galaxia_instance_activities
BEE galaxia_instance_comments
828 galaxia_instances
BE8 galaxia_processes
BEE galaxia_roles
H88 galaxia_transitions

TYTYYTYRTY

dbcmysql:f flocalhost/ shiatsu?c |

oog galaxia_user_roles

-

‘ Drop here to create a new class

rformat
Database tables

B88 galaxia_activities T1
Ontology class

axLarge-Format
Property
templateMame; formatid
sqiName: Tl.activityld
rdfLabel: aapart

prefine MjA

suffioe MjA
containerType: None

i ] D] |

| Ontology options

Preferences |

| Get ontology structure |

| Help |

# Ontology
¢ @ Ontology hierarchy
e ﬂ Large- Format
# part
Window
Range
Purchaseableltem
Viewer
ThroughThelLens
WindowOnTopOfCamera
#® part
o & Money
¢ @ Individuals
ThroughThelens
WindowOnTopOfCamera

e eY

Connection OK

Ontology structure built

-\d rag&drop tool, vytvara mapovaci dokument

~« obmedzenie: len jedna ontologia
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Implementacné detaily

 Transformacny procesor — Java 1.4

« Mapovaci a template dokument - XML
* Pripojenie na DB - JDBC
 Publikacny server - Java Servlet

* Mapping editor — Java 5
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Nasadenie

* ' Sémanticka verzia weboveho portalu
katedry pocitacov FEL CVUT

« Kazda stranka portalu (o cloveku, publikacii...) ma svoj RDF
obraz

« Case study:
« zber dat
* ukladanie v Sesame
 publikovanie v roznych formatoch na webe
, * semantic web search
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Testy

*velmi predbezné benchmarks, bez metodiky

 dotaz vypis vsetky publikacie z databazy s ich titulom()
 D2RQ s Jena Graph APl ~ 300ns (tuple result)
 D2RQ s Jena SPARQL query APl ~ 600ns (tuple result)
* Sesame?2 SeRQL query ~ 300ms (RDF graph result)
« METAmorphoses ~ 70ms (RDF graph result)

. KEG 7.12.2006
uJenin (11)




Koniec uvodu - priestor na otazky

* Formalizacia
* Formalne ciele a definicie
e Formalny model transformacie
« Uplnost - rela¢na, RDF, RDFS
~+ Rozsirenie na OWL
"« Diskusia
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Uvodné definicie

Definition (Schema) The schema S is a structure consisting of
concepts, their relationships and restrictions:

S = (CON, REL, RES)

Definition (Schema formalism) Schema formalism is a triple
F = (Cf, Rf, Sf)

Definition (Instance) The instance I is data representing a concept
from a schema S and conforming to the schema.

- Definition (Database) The database D is a set of instances that
conform to the schema S and satisfy all constraints in S.
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Formalna definicia ciefa

Definition (Data transformation) Data transformation is an
operation ts,t, which is able to create a target database Dt
conforming to a schema St from data stored in a source
database Ds conforming a schema Ss.

ts,t: (Ds-> Dt) | Ds conforms Ss, Dt conforms St
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Schema mapping

Definition (Schema mapping) Given a source schema Ss = (CONs ,
RELs, RESs ) and a target schema St = (CONt, RELt, RESt ) describing
one knowledge domain. The schema mapping M is a set of mapping
elements each of which indicates that certain concepts or relationships of
schema Ss are mapped to certain concepts or relationships in St.

M=(Ec(cs-> ct), Er(rs-> 1t)|csin CONs,rs in RELS, ctin
CONt, rtinRELt)
where
- Ec is a set of mapping elements between concepts,
- Er is a set of mapping elements between relationships

and mapping elements are created in accordance with restrictions from
RESs and RESt.
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Concept mapping: class

Definition (Mapping class) A mapping class Cm is a triple
Cm=(rs, co, id | rs subset Ss, co in Ot)

where

- 15 is a relation schema of a composed relation referenced by an
relation algebra operator,

- co is a referenced ontology class,

- Ss is a source relational database schema,

- Ot is a target ontology and

- id is a unique identificator of a mapping class.

Person p
AN

#1id ~ ontology

name ~

—® <person>

id_phone

[

1O

4
F 3

<hasName/ >
Phone [ - <hasPhone/>

#id

numbexr
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Concept mapping: property

Definition (Mapping property) There is a mapping class Mc
connecting concepts from a relational database schema Ss and an
ontology Ot . A mapping property Pm that belongs to Mc can be defined
as:
Pm = (As, po,id | As rs, po is property of co )

where

- As is a referenced relation schema attribute,

- po is a referenced ontology property,

- 15 is a relation from Ss referenced by Mc ,

- co is a class from Ot referenced by Mc and
- id is a unique identificator of a mapping property.
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Relationships and restrictions in mapping

* relationship mapping:
- vztah medzi relacnou schémou a atribitom sa mapuje do
rdfs:domain

- foreign keys: rdfs:range? vztaly medzi inStanciami?

* restrictions:
« data v relacnej schéme zodpovedaju relacnymconstraints
« RDFS nema restriction primitives
« OWL podpora v budtcnosti
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Template layer

* template je XML dokument

template tvori graf z odkazov na mapping elements
* uzly = odkazy na mapping classes
* hrany = odkazy na mapping properties

= _mapping property moze byt:
 object property: nema hodnotu a obsahuje uzol
 datatype property: hodnota z databaze (literal)

»template je vlastne sablona pre RDF

e pri transformacii sa template plni datami z RDB a vznika RDF
graf
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Uplnost

*relacna: SQL dokaze vsetky operacie relacnej algebry
« dokaz prikladom

« RDF: template je vlastne RDF graf
* z RAL vlastnosti uzlov a hran

 ostatné RDF vlastnosti (kontainery atd.) vychadzaju z datového
modelu

* RDFS: podporované vsetky vlastnosti
| * Vypis
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Ciefl splneny:

Definition (Data transformation) Data transformation is an
operation ts,t, which is able to create a target database Dt
conforming to a schema St from data stored in a source
database Ds conforming a schema Ss.

ts,t: (Ds-> Dt) | Ds conforms Ss, Dt conforms St

* mozZeme vytvorit RDF graf (target database)

* RDF graf je vytvoreny na zaklade RDFS ontologie (cez
odkazy v mapovani)

 podpora vsetkych vlastnosti RDF a RDFS
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RozsSirenie na OWL

* OWL postavenée na RDFS

 z toho vyplyva podpora mnohych OWL elementov:
» koncepty (class, properties)
 pasivne podporované aj niektoré OW. vlastnosti (tak jako
rdfs:subclassOf)
. _nas model nepodporuje OWL obmedzenia
 buduicnost?

* riesenie: kontrola generovaneho RDF na splnenie podnenok
obmedzeni?
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No a to je zatial vsetko...

...dakujem za pozornost a prosim o
komentare.

Martin Svihla (svihlam@vse.cz)
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