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RDB2RDF:
Our old system

e R20 and ODEMapster
e NeON Toolkit plug-in
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RDB2RDF
Current days

Before Current
Language R20 R2RML
Engine ODEMapster morph-RDB
Focus GUI Optimisation in
Query Translation
Goodies NeOn Toolkit morph-GFT
Plugin morph-LDP




R2RML

+« = A | [ www.w3.org/TR/r2rml/
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R2RML: RDB to RDF Mapping Language
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W3C Recom

This version: rr:logical Table

Latest version:
http:/iwww.v

Previous versior
http:/Awww.v

Editors:
Souripriya C
Seema Sun
Richard Cyt¢

rr:Logical Table

&

msubjectMap rr.class

rrSubjectMap

rrpredicateMap 4
rr:PredicateMap
m:ObjectMap
m:RefObjectMap

rrTriplesMap

Please refer to the
See also translat

Copyright @ 2012 W3

r:PredicateCbjectMa
Abstract rr-predicateObjectMap  * J P

This document de
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structure and targ
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interface.
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Federated Query Processing

SPARQL 1.1 Federated Query
W3C Recommendation 21 March 2013
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This version:

http:/iwww w3 org/TR/2013/REC-spargl11-federated-query-20130321/
Latest version:

http //www w3.ora/TR/sparql11-federated-query/
Previous version:

http-/iwww w3 .ora/TR/2012/PR-spargl11-federated-query-20121108/
Editors:

at Universidad Pontificia Catolica de Chile

Contributors:
Andy Seaborne, The Apache Software Foundation
Axel Polleres, Siemens AG =axel polleres@siemens.com=
Lee Feigenbaum, Cambridge Semantics =lee@thefigtrees net=
Gregory Todd Williams, Rensselaer Polytechnic Institute =greg@evilfunhouse com=

Please refer to the errata for this document, which may include some normative corrections.

SPARQL-DQP
e Federated SPARQL Engine based on OGSA-DAI

Buil-Aranda, Carlos and Arenas, Marcelo and Corcho, Oscar. Semantics and
optimization of the SPARQL 1.1 federation extension. The Semanic Web: Research
and Applications. 2011



morph-GFT

e Accessing Google Fusion Tables (GFT)
content via R2ZRML mappings, and
Integrating it with external information
sources

o morph-RDB (our R2ZRML engine)
o SPARQL-DQP

@ Priyatna, Freddy and Aranda, Carlos Buil and Corcho, Oscar. Applying SPARQL-DQP for
=" federated SPARQL querying over google fusion tables. ESWC 2013 Demo



morph-GFT

"Give me all the members of the Ontology Engineering Group coming from a country whose capital
Is Madrid"

SELECT ?n ?2c
WHERE 1
SERVICE <http://mappingpedia, linkeddata,es/mappings/fusiontables/1pQBGUR_g-j IWQavu-F i 1wGS7 ] sdRxomGcOD:MI/oegmembers, tt 1>

Ql m T#fi:ype ' SELECT name,

'm tostane o, FROM 1pQBGU
m ex:-hasCountry ?c, WHERE 1a0e

}

e N " , ; {Jean-Paul, (Freddy,

SERVICE <http://DBpedia.org/sparql> (Siaari::)s Esceﬂai\r:ia]au Indonesia) (Oscar,

{ Spain)
?¢ dbpedia:property/capital dbpedia:resource/Madrid,

}

} SELECT ?c

WHERE { Spam

ate0b3ectMap

. ; . redi .
2cC dbpedla :propmcapltal c& g‘t'egﬁjsi)u;%g"/yﬁ\@&%\_dtp://dbpedia.org/ontoloqy/Country) ]:
i ):

* Raul Garcia- Post-d%)c Spain
+ Castro

1z

rr:predicateObjectMap [

rr:predicateMap [ rr:constant ex:hasCountry ]:

rr:objectMap [ rr:template "http://dbpedia.org/resocurce/{Country}
|

rr:objectMap [ rr:template "http://dbpedia.org/resource/{Country}"

alf 7% P



m O r p h - L D P http://oeg-dev.dia.fi.upm.es/morph-ldp/

A marriage between:
e read-write morph-RDB
e LDP4j (our LDP implementation)

What it does:

1. Translate HTTP request into SPARQL

2. Translate SPARQL into SQL using R2ZRML mappings
3. Translate SQL Result into HTTP Response

Mihindukulasooriya, Nandana and Priyatna, Freddy and Corcho, Oscar and Garcia-Castro,
@ Raul and Esteban-Gutierrez, Miguel. morph-LDP: An R2ZRML-based Linked Data Platform
implementation. ESWC 2014 Demo
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morph-LDP
Motivations

As a Linked Data application developer, | want

to:

e retrieve the list of research group members
o retrieve an LDP Container.

e retrieve detalls of a certain group member
o retrieve an LDP Resource.

e update the detalls of a certain group member
o update an LDP Resource.

e create a new member record of the group
o Create a new LDP Resource.



morph-LDP

Create Resource Example

HTTP Request

POST /oeg/members/ HTTP/1.1
Host: morph-1dp.demo
Content-Type: text/turtle
Slug: john
@prefix foaf: <http://xmlns.com/foaf/0.1/> .
@prefix ldp: <http://www.w3.org/ns/ldp#> .
< > a foaf:Person ;

foaf:homepage < http://www.example.org> ;

foaf:lastName “Doe" ;

foaf :mbox "jdoe@fi.upm.es" ;
foaf:name "John™ ;

foaf:phone “+34913363671 "

A

SPARQL query

INSERT DATA {
<http://morph-1ldp.demo/oeg/members/john> a foaf:Person ;
foaf:homepage < http://www.example.org> ;

foaf:lastName "Doe” ;

foaf :mbox "jdoeflexample.org”
foaf:name "John™ ;
foaf:phone "+34913363670" .

R2RML
Mappings

HTTP Response

201 Created

Location:

SQL Query

("john™, “John”,

<http://morph-1ldp.de:

INSERT INTO cegmembers( id™, ~fname®, “lname’, “web
‘Doe’, “<http://example.org/>",



morph-stream

SELECT prox
FROM sens wintime(s sec)

WHERE prox >10 i

> Query
SPARQL,, rewriting
R2RML
Mappings
Data
[triples/bin translation
dings]

Algebra
expression

{ SELECT ?proximity
| FROM STREAM
I <http:#streamnreasoning.orgiSensorReadings srof = [NOW=5 5]

?obs a ssn.ObservationValue;
qudt:numerical®alue Pproximity;
FILTER {?proximity=103 1+

I
i
1
i
I
1 WHERE { :
i
1
i
I
i

Query Processing

Morph-streams processing SPARQL;, ..., queries

B

Calbimonte, Jean-Paul and Corcho, Oscar and Gray, Alasdair JG.
Enabling ontology-based access to streaming data sources. ISWC 2010



Reasoning Engine (kyrie) Q

e The TBox allows adding (intensional) facts to those in the ABox

e A reasoning engine allows doing this in query time, by extending the query,
with no modification to the data sources and no materialization

e Query answering: Answers are extended with those that can be inferred
(using the TBox) from data in the ABox (certain answers)

e Query rewriting: a form of query answering, produces a rewritten query to
obtain all certain answers

e Kkyrie is a system that implements query rewriting for ELHIO TBoxes,
including engineering optimisations

rewritten i translated
ontology REWRITING [—> query translation f——> query

A

execution
kyrie2: Query Rewriting under Extensional

Constraints in ELHIO. Mora. J, Rosati. R, and _ iranslation —@
Corcho. O. ISWC 2014
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morph-RDB
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trans(tp, o, 3) =

tri|
en
o EI
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Select Distinct genPR-SQL(tp, 3, name) From a(tp) Where genCond-SQL(tp,3);

trans(gpy AND gpa, o, 3) =

Select Distinct namelal,jgslaci{terms(op: i—ftermsiapaly] H2ME(B), blbc(tarms(spal —tarmsfapi )]
Coalesce(r: .name{c) . r2z.name(c]) A2 name(c).iclec(terma(ops) O tertmsi{spa))]
From ( trans(gp),o,3) ) v; Inner Join ( trans(gpz, o,3) ) ra
On (True And[ |.c{termslspr) O ferrrsiapz)l]
{ry.name(c)=rz.name(c) Or ry.nemel(c) Is Null Or r; name{c) Is Null));
where r; — alias() and r2 = alias{}.

transi{gp: OPT gp2,a,3) =

Select Distinct mame(a),clacisermalops }—tarmal(s

oo
i2))] MAMEL), (blic{termy(spa ) —terms{ap1 )]

Coalesce (v namelc) vz name{cl) As namel(c), .

={tavmal(opa) O terms{apa))]

From ( trans(gp), o, 3) Left Outer Join ( trans(gpz,a, )

) vy
On (True Andr |.citcrms(ap:)

P
A
tevins{apz)l]

{(ry.namel(c)=rz name(c) Or ry.name(c) Is Null Or ry.name{c)

where 1 = alias(} and r2 =

I= Null));
= alias()

trans{gp: UNION gpz, o, 8) =

Select namel(a)iaac sy, neme(blpec g, T1-neme(cli.ac] As names{c)
From (trans{gp:i,a,8)) m

Lett Outer Join {(trans{gpz,c,3)) ra On (False)
Union

Select name(alis aca). namelbln seg). rs.name(clcco] As name(c)

Froe {trans{gp:z,o,3)) r3 Left Outer Join {(frans{gp;:,o,H)) ra Or (False);
where ri, r2, r3, and vy = alias(); A, B, and C are ordered sets (termsigp)} — terms{gp2))
(terims{gpz) — termsigp1}), and (terms{gpi) M

tevns{gpz)), respectively
transigp FILTER expr, o, 3) =

Select + From { transigp,a,d) )} alias() Where lransexpriexzpr);
trans(SELECT {(vi,v2,...,tvn) WHERE(gp),«,3) =
Select Distinct namel{v:),name{va),. .., name(v,) From ( trans(gp.a,3) ) alias();

(14}

(16)

(17}

(18}

Priyatna. F, Corcho. O, Sequeda. J. Formalisation and Experiences of R2ZRML-based
SPARQL to SQL Query Translation using Morph. WWW 2014

(13)
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Clinical Data

e Data model (HL7 v3)

o Relational schema implementation
o Ontology implementation



Clinical Queries

# Pad
. methg

=] q01.rc PREFIX owl: <http://www.w3.0rqg/2002/07/owl#=
— _|# OfpReFIX xsd: <http://www.w3.org/2001/XMLSchema#>
# Obten PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PRE|PREFIX rr: <http://www.w3.org/ns/r2rml#>
PREFIX |PRE PREFIX foaf: <http://xmlns.com/foaf/@.1/>
PREFIX PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREETX PRE| pREFIX rev: <http://purl.org/stuff/revi=
PRE
PREFIX SELECT DISTINCT 7id ?code ?patientId ?birthTime ?effectiveTime ?targetSiteCode
PRE
WHERE {
PREFIX |PRE ?instPerson hl7rim:person_id ?patientId.
PREFIX |PRE ?instPerson hl7rim:person_code '337915000°
PREFIX |pPRE OPTIONAL{ ?instPerson hl7rim:person_birthTime ?birthTime }
?instPerson hl7rim:person role 7instRole2.
PREFIX |PRE : - :
PREFIX ?7instRole2 hl7rim:role entityId ?patientId.
7instRole2 hl7rim:role participation ?instPart2.
SEL ?instPart2 hl7rim:participation_entityId ?patientId.
SELECT |WHE ?instPart2 hl7rim:participation_act ?instAct.
WHERE { ?instAct hl7rim:act code ?code;
33 hl7rim:act_id ?id.
£1ns OPTIONAL { ?instAct hl7rim:act effectiveTime ?effectiveTime}
FILTER (?code IN ('67673088'))
OPTIONAL{
OPTI 7instAct hl7rim:act observationAct ?instObs.
£ B 7inst0bs hl7rim:observationAct actTargetSiteCode 7instTarget.
] : OPTIONAL{
7 } tinstTarget hl7rim:actTargetSiteCode code ?targetSiteCode
( A
__} }| FILTER (7targetSiteCode IN ('76752888'))

I=/g1

=/ ql14.

rq =

=] g45.

rq. x

PREFI
PREFI

=4

# Obtener los pacientes a los que se les ha detectado un tumor de categoria T2 en el pecho ’

PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX hl7rim: <http://hl7rim.GIB-UPM.org/common-data-models#=

nterapia

mnicro-




Our attempts

e First attempt
o D2R + D2RQ
o hot applicable for various reasons
= (ueries taking too long
= 100 many joins

e Second attempt
o R2RML + morph-RDB
o 20 Triples Maps
= 6 mapped to views
o 364 Predicate Object Maps
= 56 rr.refObjectMaps



Evaluations

Running time
for D2R Server and morph-RDB
300
. 250
e 200
g
" 150
i
.E 100
2 50
0 [ — pr—
Qo1 Q1o als Q34 Q45
BD2R Server 13.766 268.092 0 4 308 0
B morph-RDB 1.045 2.098 136431 1.681 £.402




Evaluations

Cold mode evaluation time

<
£ - -
= for native and morph-RDB queries
= 1000 —
=
-g 100
= 10
8
-
E— i
=
= o.1
Bl Native (Normalized)
B morph-RDB (Normalized) 1.4 73

= Warm mode e ion tir e

= - -

= for native and mu« DB quries

=

'§ 1000.0

=

- 100.0

2

= 10.0

=

£

s il Qox1 | i 245
M rative (Normalized) = B L.O
M morph-RDB (Normalized) 1.8 \‘~3_,6 2.5




Conclusion

e \We have seen the overview of work done In
OEG’s Data Integration group

o Possibility/call for collaboration
e morph-RDB makes it possible to run clinical

gueries
o Some still need additional work (Q14)

e We have also applied morph-RDB in other
real-world domains

Driving E
Integrative Cancer Research



Ongoing/Future Work (1)
R2RML <-> Direct Mapping

e Identifying the essential fragment of RZRML mapping
language

e Studying the expressive power of Direct Mapping and
its relationship with R2ZRML

l 4
T “"[[-M]%T-"
[[M]],
Y

T R2RML | [ReR R2RML oM

> RZRM_ Data Translatdr | M Query Translator Engine

R2RML e 3

R2RML - DM
“ M Query Engine

Data Translator _____—" Translate N '\
\ / / \ /{ v |,
FH.
\@{ L(J ]? » View



Ongoing/Future Work (2)

morph-stream++

Towards a scalable RDF stream processing engine

e Parallelization: Storm query operators
o Triple2Graph
o Time-windowing
o Simple Join
o Projection
/V\gt?)d?zwlgg Simple Join > Project
Sfo?JLSJI /’TfiPI‘-‘ZGfaPhH“ﬂa‘_‘gv_ i.:g’ Simple Join -~  Project
\“gad?;v'gg Simple Joiny—» Project
e Modularity: distributed real-time layer

Real-time processing layer

‘ ‘ Spouts

Que"yi

FHLE
Fiea ‘
Results
|

Client [

QUQQ’ Algebra Query
Rewriting ———» Processing [morph-streams’

Topology 7>

Result Handler
Manager | Topology

Execution
output

Distributed task

AWS Cloud

\

e Data compression: Efficient RDF

Interchange (ERI)
Based on Efficient XML Interchange

O
(EXI)
o Main assumption: RDF streams have
regular structure and are redundant
o ERI processing model

D=
=i

Structural M
Dictionary

REST services

Esper

o Information encoded at two levels

Data Streams

o Structural dictionary
o Presets (redundant values)



