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Existing approaches
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(O  existing ontology
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 R,0 Is an extensible, fully declarative language to
describe mappings between relational database
schemas and ontologies.

Organization
Person/

pping

Professor

University

* Out of scope: to create an ontology that reflects the DB schema.

Student

Relational Model
Ontology
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ConceptMap definition

/conceptmap-def <€ - )5 M (C)
1

£ (C) - [l e et

Id
BNF: — Gond
. [applles-lf ec‘m
| joins-via egeun
\
Elementos del lenguaje R0 Elementos del modelo
conceptmapping-definition::= conceptmap-def name Exam ple .
identified-by+ )
(uri-as selector)? <conceptmap-def name="Customer'>
(applies-if cond-expr)? <identified-by> Table key </identified-by>

(joins-via concept-join-expr)?
documentation?
(described-by propertymap-def)*

<uri-as> operation </uri-as>

<applies-if> condition </applies-if>

<joins-via> expression </joins-via>

identified-by::= identified-by literal <documentation>description ..</documentation>
<described-by>attributes,relations</described-by>

concept-join-expr::= (join-expr conceptJoinOpers cond-expr)?

</conceptmap-def>

conceptJoinOpers::= join | union | difference
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gj\[(A) = [O, ego’nd? eﬁeun? z;?“f

BNF:

attributemap-def:: = attributemap-def name
(selector*® | use-dbcol)
documentation?

use-dbcol::= use-dbcol literal

selector::= selector (applies-if cond-expr)?
(aftertransform transformation)?

newobj-type::= newobject-type literal

to-concept::= to-concept literal

© R,0 & ODEMapster
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AttributeMap definition

/attributemap-def <

——En (A)
jpame e 1
(selector
[a pplies-if )egond
joins-via >c ﬁeun
[aftertransform > f:{rf
\ J

Elementos del lenguaje R,0O Elementos del modelo

Example:

<attributemap-def name="http://esperonto/ff#Title">
<aftertransform>
<operation oper-id="‘constant'>
<arg-restriction on-param="const-val'>
<has-column>fsb_ajut.titol</has-column>
</arg-restriction>
</operation>
</aftertransform>

l </attributemap-def>




8]\/[(R) = [OO, OD

Cond Reun]

)eR aeR

BNF:

relationmap-def::= relationmap-def to-concept
(applies-if cond-expr)?
(joins-via relation-join-expr)?

relation-join-expr::= join (join-expr cond-expr)?

to-concept::= to-concept literal
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 relationmap-def €

RelationMap definition

name < T
Concepto
>C2 destino
[applies—if ](__)egond
[joins-via ](-——>6§€un
v

Elementos del lenguaje R,O

Example:

Elementos del modelo

<relationmap-def name="http://esperonto/ff#isCandidateFor' >
<to-concept name="http://esperonto/ff#FundOpp">

<joins-via>

<operation oper-id=“equals™

>

<arg-restriction on-param="valuel'>

<has-column>fsb_ajut.
</arg-restriction>

id</has-column>

<arg-restriction on-param="value2'>

<has-column>fsb_candi
</arg-restriction>
</operation>
</joins-via>
</attributemap-def>

date.forFund</has-column>
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Ontology
=

ODEMapster

« The ODEMapster processor generates Semantic Web instances from
relational instances based on the mapping description expressed in the

R,O document

» Batch process/materialization: DB records migrated to the ontology
 On demand/virtualization: Querying the DB in terms of ontological

terms

/ Fishery Territory Ontology \

Declarative
descriptions
of Ontology-DE

Economic Region

Area

Territory Groups

Organization

\ Geographical Region /

1

2

O

Name of all . geographical regions
and. economic regions

(

correspondences
R,0
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. Economic Region = D economicalunions

!

. Geographical Region = E geographicalgroup ' E%ODEMapster}

i B

geographicalgroupE

economicalunions
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Name of alm geographicalgroup
and[™™ economicalunions
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GUI
components

Engineering
components

Infrastructure
services
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NeOn Toolkit Plug in

Standard GUI
components

[class tree, ...]

Text-based
Interface

Graph-based
Interface

Property Mapping

Editors Editors
Visualization
ODEMapster

Tightly coupled components

_ www.necn-project.org

0,

Collab. .
Translation
Support
Data
Annotation

Loosely coupled services

Security

Service Infrastructure

Orthogonal Functionality

OwWL OWL

Frames/ Frames/
Rules Rules

Reasoner Model API

Basic
Query

Repository Service

Storage

Query

Metadata

Registry Service

Security

Versioning

Orthogonal Functionality




Create a DB to Ontology mapping

Select Click new Select I\/Ialggng Mégi'fgr]g
Mappings Mapping Database created opens

-

Pack... = O

= ﬁ FAC Ontologies
EI:'}. FALareas
EI_I _oncepks
E EIE Division

o _| Relations

o §
b | QDMOL Querie
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Create a DB to Ontology mapping

Select Click new Select Mapping Mapping

File Editor

Mappings Mapping Database created opens

oo G|

= ﬁ FAQ Onkalogies
El.i‘}.. FAQareas
EIJ _oncepts
B E Division
P (¥ subdivision
----- J Akkribukes
- J R.elations

..... = W

] ODMOL = Mews Project. .

pag Import. ..
5 Export, ..,

Refresh

Mew R20 Mapnoing
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Create a DB to Ontology mapping

Select Click new Select Mapping Mapping

File Editor
created opens

) ODEMapster Wizard =]

Database Information

Mappings Mapping Database

Database: IM';-'SQL j

Database name: | Figis

Host: | localhost
Port: | 3308
Lser: | rook
Passward: | snaa|

(7) < Back I Mext = I Fimish Cancel
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Select Click new Select Malg%ng
Mappings Mapping Database created
-
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Create a DB to Ontology mapping

Mapping
Editor

— ™y

= ﬁ FAC Onkologies
El.i':'.. FADareas
% _oncepks

- | Attributes

----- Relations

EI | R2O Mappings %

o {D Mappingl .rda
- ODMOL Cueries

Asuncion Gomez-Pérez, Boris Villazén-Terrazas
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Create a DB to Ontology mapping

Mapping Mapping

Select Click new Select Cile Editor

Mappings Mapping Database

(£ mappinalizox " =0
—View mappings — | [ Attribute operations — — Relation operations — — Information
I I~ Mone I . Conskant S Smaller | ‘CEmEET: LI
W' Constant I~ smaller : Maps one field to an attribute,
W Concat v Equal @ oncat | I .
. Select the field with the mouse, then drag the Fields ko
I™ Get substring [~ Greater G/ Get delimited | G, Greater | the target attributs. ~|
Database Cnkology
I bype filker text Delete mapping I kype Filker text
G meta_member ;I E & group ;I
G scientific_name_member &) hasId
G kax_member ) hasMeta
=l @ GOFS () hashamescientific
G fic_agroup @ includesorder
G meka_group D includesFamily
I ETTTT @ rdcesspeces
| & tax_group | =l (& species
ﬁ' alpha3_group ) hasId
G narme_EM_group &) hasMeta
G |_name_EN_group &) hasMamescientific
ﬁ' f_nmame_EM_group &) hasCodeTax
G name_FR._group &) hasCodedlpha3
G |_name_FR._group LI ) hasMameEMN =
I —_ —
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Create attribute mapping — Constant Operation

Mapping

Drag Field Drop Field established

(£ mappinglizo X W =0
—Miew mappings — | [ Attribuke operations | [ Relation operations — 1~ Information
I I Mane I . Conskant 5 Smaller e il
¥ Constant I~ smaller I Maps one field to an attribute,
¥ Concat ¥ Equal ||/ .
k Select the Figld with the mouse, then drag the fields ko
[T Geksubstring [ Greater Gd) Get delimited G, Greater the target attribute. LI
Database Cntology
I kvpe Filker bext Delete mapping I byvpe Filter bext
ﬁ meka_member ;I = @& group ﬂ
ﬁ srientific_name_member ) hasid
G kax_member ) hasMeta
= @ GoFs () hashameScientific
ﬁ fic_group & includesorder
ﬁ meta_group ) includesFamily
I ETI T @ icldesspecis
| (3 tax_group | = (& species
ﬁ alpha3_group ) hasid
ﬁ name_EM_group ) hasMeta
G |_mame_EM_group &) hasmamescientific
ﬁ f_name_EM_group ) hasCodeTax
ﬁ name_FR._group ) hasCodeslphai
ﬁ |_mame_FR_group LI &) hastameEMN =
-, —_ P
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Create attribute mapping — Constant Operation

Mapping

Drag Field Drop Field established

£ mappingr20 X W =0

—Miew mappings — | [ Attribuke operations | [ Relation operations — - Information
I I Maone I . Conskank 5 Smaller e ;I
¥ Constant I~ Smaller I Maps one figld bo an attribute,
¥ Concat ¥ Equal ||/ i
. Select the Field with the mouse, then drag the fields ko
[T Geksubstring [ Greater Gd) Get delimited G, Greater the target attribute. ;I
Database Cntology
I kvpe Filker bext Delete mapping I bype Filker bext
ﬁ meka_member ;I = (& group ﬂ
ﬁ srientific_name_member ) hasId
G kax_member ) hasMeta
= @ GoFs ) hashMameScientific
ﬁ fic_group D includesorder
ﬁ meta_group 3 includesFamily
scientific_group D includesspecies
G tax_group @ scientific_group = G SRecies
ﬁ alpha3_group ) hasld
ﬁ name_EM_group ) hasMeta
G |_name_EM_group o) hasMamescientific
ﬁ f_name_EM_group ) hasCodeTax
ﬁ name_FR_group ) hasCodenlphas
ﬁ |_mame_FR_group LI o) hasMameEMN =
-, —_ e
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Create attribute mapping — Constant Operation

Mapping

Drag Field Drop Field established

£ mappingl.rz0 X W =08

—Wiew mappings — | [ Attribute operations | [ Relation operations — 1~ Information
[l I Mane I . Conskant 5 Smaller e ;I
IV Constarit I~ Smaller Concat s Maps one field to an attribute,
onca | Equa
¥ Concat I Equd — i Select the figld with the mouse, then drag the fields ko
[™ Get substring [ Greater Gd) Get delimited G, Greater the target attribute. =
Database Cnkalogy
| Evpe Filker bext Delete mapping | bype Filker bext
ﬁ meka_member ﬂ E & group ;I
ﬁ srientific_name_member ) has1d
ﬁ kax_member ) hasMeta
= @ GoFs @ hashamescientific
ﬁ fic_graup
ﬁ meka_group
scientific_group | D includesspecies
ﬁ bax_group | = G species
ﬁ alpha3_group ) has1d
ﬁ name_EM_group ) hasMeta
ﬁ |_name_EM_group ) hasMarmescientific
ﬁ f_name_EMN_group ) hasCodeTax
ﬁ name_FR._qgroup ) hasCodeslphas
ﬁ |_name_FR_group LI ) hasMarmeEMN =l
= - —_ —
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Create attribute mapping — Constant Operation

Drag Field

Drop Field

Mapping
established

—

— YWiews mappings

[ al [ Mone
v Constant [ Smaller
v Concat v Equal

[ et substring [ Greater

—Aktribute operations -
I © Constant

(:_I.;l Concak

Gd) Get delimited

—Relation operations —

S Smaller

E Equal

@ Greaker

— Infarmation
Consktant

the barger attribute,

Maps ane field to an attribute,

Select the figld with the mouse, then drag the Fields ko

I

Database

| byvpe filter bext

ﬁ meka_member

ﬁ kax_member
= @ GoFs

ﬁ Fic_group

ﬁ meka_group

ﬂ Lax_group

ﬁ alpha3_group

ﬁ name_EM_group
ﬁ |_name_EM_group
ﬁ f_name_EMN_group
ﬁ nare_FR_group
ﬁ |_name_FR_group

- -

=4

ﬁ srientific_name_member

ﬁ scientific_group———

| Delete mapping

Cnkalogy

| kvpe filker bext

E & group
) has1d
) hasMeta

) hasMarmescienti
D includesorder
D includesFamily
D includesspecies
El (& species

) has1d

) hasMeta

) hasMarmescienti
) hasCodeTax
) hasCodeslphas
) hasMarmeEMN

=]

Fic

fic

m © R,0 & ODEMapster
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Create attribute mapping - Concat operation

Select 1st
Field

Select 2nd

Field Drag Field

Drop Field

¢ mapoingtizo x N

— Yiew mappings

[ al [~ Mone
v Constant [~ Smaller
¥ Concat v Equal

[ Get substring [ Greater

—Akkribute operations -

—Relation opetations —

® Constant $ smaller
I Cc [%ncat I E Equal
Gd) et delimited G Greater

— Infarmation
Concak -

Concatenates bwo fields,

Select the First field with the mouse, then hold down ckrl
and select the second field, Mow drag the fields to the

=}

Database

I byvpe Filber bext

ﬁ meka_member

ﬁ kax_member
= @ GoFs

ﬁ fic_graup

ﬁ meka_group

ﬁ bax_group

ﬁ alpha3_group

ﬁ name_EM_group
ﬁ |_name_EM_group
ﬁ f_name_EMN_group
ﬁ nare_FR_group
ﬁ |_name_FR_group

- -

=4

ﬁ srientific_name_member

ﬁ scientific_group——

Cnkalogy

| Celete mapping

| I kvpe Filker bext

E & group ;I
) hasid

) hasMeta

O =) hasMarmeScientific
D includesorder
D includesFamily
D includesspecies

El (& species

&) hasid
) hasMeta
) hasMamescientific
) hasCodeTax
) hasCodedlpha’
) hiashameEM

Mapping
established




Create attribute mapping - Concat operation

Select
Concat

Select 1st
Field

Select 2nd

Field Drag Field

Drop Field

¢ mapoingtizo x N

— Yiew mappings —Akkribute operations -

—Relation opetations —

L [ Mone . Canskant 8 smaller
v Constant [ smaller

¥ Concat v Equal I Co Concat E Equal
[ Get substring [ Greater Gd) et delimited G Greater

— Infarmation
Concak -

Concatenates bwo fields,

Select the First field with the mouse, then hold down ckrl
and select the second field, Mow drag the fields to the

=}

Database

I byvpe Filber bext

ﬁ meka_member ﬂ
ﬁ srientific_name_member
ﬁ kax_member

= @ GoFs

ﬁ fic_graup

ﬁ meka_group

ﬁ scientific_group——

ﬁ bax_group

ﬁ name_EM_grau
ﬁ |_name_EM_group
ﬁ f_name_EMN_group
ﬁ nare_FR_group

ﬁ |_name_FR_group

- -

Cnkalogy

| Celete mapping

| I kvpe Filker bext

E & group ;I
) hasid

) hasMeta

) hasMamescientific
D includesorder

D includesFamily
D includesspecies
El (& species

&) hasid

) hasMeta

) hasMamescientific
) hasCodeTax

) hasCodedlpha’
) hiashameEM

Mapping
established




Select
Concat

Create attribute mapping - Concat operation

Select 1st
Field

Select 2nd

=l Drag Field

Drop Field

£ moppingt 20 X "W

—View mappings

[ al [ Mone
v Canstant [~ smaller
¥ Concat ¥ Equal

[T Gek substring [ Greater

— Akkribute operations - —FRelation operations —
© Constant 8 Smaller
I Ce Concat E Equal
Gd) et delimited G Greater

—Infarmation
Concak .

Concatenates bwo figlds,

Select the Firsk Figld with the mouse, then hold down ckrl
and select the second field, Mow drag the fields to the

=]

Database

I kvpe Filker bext
ﬁ meta_member
ﬁ kax_member
= @ GoFs

ﬁ Fic_graup
'ﬁ meka_group

'ﬁ bax_group

G name_EM_group
ﬁ |_name_EM_group
G

ﬁ name_FR._agr

ﬁ |_name_FR_group

-~ —.

=]

G srientific_name_member

'ﬁ scientific_group——

=

Cntology

| Delete mapping

| I byvpe Filber bext

= @& group ﬂ
&) hasId

&) hasMeta

O ) hasMameScientific
& includesorder
) includesFamily
D includesspecies

= (& species

&) hasid
&) hasMeta
&) hasMamescientific
) hasCodeTax
) hasCodeslphal
) hasMameEN —

Mapping
established




Create attribute mapping - Concat operation

Select
Concat

Select 1st
Field

Select 2nd

Field Drag Field

Drop Field

(¢ mappingLizo % =0
— Wiew mappings —Akkribute operations - [~ Relation operations — [~ Information
[l I Mane . Conskant S Smaller g -
¥ Constant I~ Smaller I Concatenates bwo Fields,
ol Goet ¥ Equal I Ce Concat E ' Equa
. Select the first field with the mouse, then hold down ckrl
I Get substring [T Greater Gd) Get delimited G, Greater and select the second figld, Mow drag the fields to the ~
-

Database

I bype filker bext

ﬁ meka_member ;I
ﬁ srientific_name_member
ﬁ kax_member

= @ GOFs

ﬁ fic_graup

'ﬁ meka_group

ﬁ scientific_group——

ﬁ bax_group

ﬁ name_EM_group
ﬁ |_name_EM_group
ﬁ f_name_EM_group
ﬁ narne_FR_group
ﬁ |_name_FR_group

o~ -

[

Cnkalogy

| Celete mapping

| I bvpe Filber bext

E & group ;I
& hasld

&) hasMeta

@ alpha3_group

f_name_EM_group

) hasMamescientific
D includesorder

D includesFamily
D includesspecies
El (& species

&) hasId

&) hasMeta

&) hasMamescientific
) hasCodeTax

) hasCodeslphal
) hashameEM

Mapping
established




Create attribute mapping - Concat operation

Select
Concat

Select 1st
Field

Select 2nd

Field Drag Field

Drop Field

£ mappingLizo_ % " =0
— Yiew mappings —Akkribube operations ] —Relation operations — [~ Infarmation
[ al I Mane ® Constant $ smaller Heirigel: -
IV Constarit I~ Smaller I Concatenates bwo fields,
ol Gt ¥ Equal I Ce Concat E ' Equa
. Select the First field with the mouse, then hold down ckrl
I~ Get substring [T Greater Gd) Get delimited G, Greater and select the second field, Mow drag the fields to the ~
-

Database

I byvpe Filber bext
ﬁ meka_member
ﬁ kax_member
= @ GoFs

ﬁ fic_graup
ﬁ meka_group

ﬁ bax_group

ﬁ name_EM_group
ﬁ |_name_EM_group
ﬁ f_name_EMN_group
ﬁ nare_FR_group
ﬁ |_name_FR_group

- -

=4

ﬁ srientific_name_member

ﬁ scientific_group——

|

Cnkalogy

| Celete mapping

| I kvpe Filker bext

E & group ;I
) hasid

) hasMeta

O =) hasMarmeScientific
D includesorder
D includesFamily
D includesspecies
El (& species
&) hasid

Al hasﬁ:deﬁ.lpl‘gf
O Rkl oA

Mapping
established




Create attribute mapping - Concat operation

Select Select 1st Select 2nd . . Mapping
Concat Field Field Drag Field Drop Field established

£ mappingLizo % "N =0
—¥Wiew mappings —— | [ Attribuke aperations - - Relation operations — [~ Infarmakion
[ I Mone @ Constant S Smaller ot -
IV Constant I Smaller I Concatenates bwo Figlds,
Iv¥ Concat ¥ Equal I - oo .
. Select the Firsk Field with the mouse, then hold dovwn ckrl
I~ Get substring [T Greater Gd) Get delimited G, Greater and select the second field, Mow drag the fields to the -
Database Cntology
I kvpe Filker bext | Celete mapping | I bype filker bext
'ﬁ' meta_rmember ;I = & group ﬂ
'ﬁ' scientific_name_member ) hasld
3 ta_member % ) hasMeta
= @ GoFs & O () hashameScientific
ﬁ fic_graup D includesorder
'ﬁ meka_group B includesFamily
'ﬁ scientific_group—— D includesspecies
'ﬁ bax_group | = @ species
3 aphas_group— m — &) hasIid
'ﬁ' name_EM_group —O0 ) hasMeta
'ﬁ |_name_EM_group &) hashamescientific
ﬁ f_name_EMN_group——— ) hasCodeTax
ﬁ name_FR_group ) hasCodedlphal
ﬁ |_name_FR_group LI ) hasMameEM =
-~ —_ —




Query the ontology instances

Select Mapping Query Editor Opens &

_ Click on Execute quer
& Click on Query Select ontology elements RS

[ = FAC Ontologies [OWL]
S g =http:f v NewOntol .org#Faareas
J Classes
----- J Obiject Properties
[#-_| Data Froperties
----- | annotation Properties
& | Datatypes
EIJ 20 Mappings

Mew Project. ..

iy Impart, .,
iy Export...

R rfresh

Dpen R20 Mapping
Save R20 Mapping &s..
Execute R20 Mapping

- Query B20 Mapping
o Individuals &3 Dielete R20 Mapping
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Query the ontology instances

Select Mapping Query Editor Opens &

) Click on Execute quer
& Click on Query Select ontology elements RS

' 5
& Fadareas{z00904141151).r20 (,‘ Fadareas{ 200904141 1507,r20 W = 0

Concepts Attributes and Relations R.DF oukpuk
=l DG group — Selection Execution
e @ SpECies (" Instances only Execute query Save oukpuk Shop execution
" Instances with attributes
" Instances with relations :I

™ Instances with both

¥ Custom selection

Inmhn © R,0 & ODEMapster
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Query the ontology instances

Select Mapping Query Editor Opens &

. Click on Execute query
& Click on Query Select ontology elements

i 5y
& FADareas(200904141151).r20 (ﬂl FaCareas(2009041411509,r20 W = 0

Concepks Attributes and Relations ROF oukput
= D@ group ~ Selection Execution
= ® species " Instances only |7 Execute query | | Sawe output | | Stop execution
" Instances with attributes

<j.0:hasMamescientific=Spanish artisanal fisheries with set gillnets in the CEL ﬂ

€ Instances with relations <rdfikype rdfiresource="htkp: | fvas, MewOnkal  org# species” [ =

" Instances with bath =Jrdf:Description =
<rdf:Description rdf:about="http: | s, NewOntol  org# species300" =
(¥ Custom selection =j.0:hasMamescientific=Stock sud. PA FAacherie C de sardine de la zone du ©
<rdfikvpe rdfiresource="htkp: | fvaaw, Mewontol  org#species" =
- [¥] & hasMeta =j.0:hasMeta=>110000<)], 0:hasMeta J
- [#] @ hasNameScientific =frdf:Description

<rdf:Description rdf:about="http: ! s NewOntol  org# species294" =
=rdf:bype rdfiresource="http:f e MewOntol orgé#spediesf>
<j.0:hasMamescientific =P A faacherie Mord des senneurs sardiniers ob #4 #ter
<j.0:hasMeta=110000<j.0:hasMeta =

<frdfiDescription =

<rdf:Description rdf:about="http: | s, MewOntol  org# species3dd" =
<j.0:hasMeta=110000</j,0:hasMeta=
<j.0:hasMamescientitic =P& fA3cherie artisanale avanch FAiie aux poissons c
<rdfikype rdf iresource="htkp: | fvas, MewOnkal  org#species” | =

<frdf;Description =

<rdf:Description rdfabout="http: | v, MewOntol  org# specieszz1" =
<j.0:hasMamescientific =Purse Seine in WCPO Tuna fishery <), 0:hashamesci
<j.0:thasMeta=110000<j.0:hasMeta =
<rdfibvpe rdf iresource="htkp: | frma, Mewonkol, orgitspecies” | =

<frdfiDescription =
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« Service Based Access to provide linked data
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Web Service Access

o Current approach needs high amount of time
« Batch mode may be running for a long time
 Even on demand mode depending on the database length

 WS-DAI Web services specification allows to make
synchronous and asynchronous calls

« OGSA-DAI

 Framework that allows to access, integrate, transform and
deliver distributed and heterogeneous sources of data

* Implements part of the WS-DAI specification
 Resources, activities and workflows

o Qutput: stream of RDF data
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New Resource (ODEMapster Engine)
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