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. Oracle Spatial and Graph

Mature, Proven Graph Database Capabilities

Graph Features

= Network Data Model graph

= W3C RDF Semantic graph

ORACLE
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. Network Data Model:

Graph model to represent physical and logical networks

Key Features

 Explicitly stores and maintains
connectivity
o Attributes at link and node level

* Java API to perform Analysis in memory
* Multiple Cost Support in Path Analysis

* Traveling salesman, spanning tree,
shortest path, sub-path, within cost,
nearest neighbors
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GRAPH CONCEPTS
APPLIED TO THE ENTERPRISE
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RDF Graph Use Cases

* Unified content metadata
for federated resources

« Validate semantic and
structural consistency

= Find related content &
relations by navigating
connected entities

= “Reason” across entities

= Analyze social relations
using curated metadata
- Blogs, wikis, tweets,
video
- Calendars, IM, voice
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. Modeling Entity Relationships as graph

= The basic unit of information (fact) is represented as <subject,
predicate, object> “triple”

= Originally created to encode metadata such as ‘author’, ‘date’, etc.
for web resources.

= Recently, it has become popular to relate things in the real-world
such as people, places, concepts etc.

= Triples together form a “graph”, connecting pieces of data
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. Relational to Graph Modeling
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. Enterprise Metadata Modeling

] KMid-Tier Server [ Application 2 ] [ Application 3 ] \
Graph Metadata Mapping [ Appiication1 | SPARQL

= Benefits

— Existing relational data stays in place \ | Shared Ontologies '
and corresponding applications do not " RDF Graph W i
need to change SQL ' |

/ ! Inventory Graph Sales Graph l\
— Use of virtual mapping eliminates l N / ______________ i ________ A
synchronization issues
HR Schema Inventory Schema | Sales Schema |

— Common vocabulary helps with data
integration issues HR Database Inventory Database Sales Database
kDatabase Server ‘
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.Linked Data in Enterprise

Access & Presentation Layer

. Index|
Semantic Graph model —
—
(W3C RDF Metadata Model) —
Data Servers
Event Server Hadoop Appliance Content Mgmt Bl Server Data Warehouse
Data Sources / Types Bloomlgerg
\\Vestlaw.
Human Sourced
Machine Generated Data Social Media Information Subscription Services Transaction Systems
ORACLE’
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. Benefits of RDF Graph Metadata Management

= Open, flexible, unifying enterprise metadata model
= Incorporates ALL business content (RDBMS, ECM, Big Data, events)
= Highly expressive rules for managing data policies and governance

= Enables users to link, analyze, and discover information horizontally, as
shared services, across a variety of enterprise and Web sources
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USE CASES
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. Industries Have Already Adopted the Concept

T < o

= Life Sciences

Swiss Institute of

= Finance Bioinformatics
= Media

= Networks & Communications Bloomberg / @f /

= Defense & Intelligence

- Public Sector aonnson Westlaw.

Thomson Reuters

ORACLE
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. Eli Lilly and Company
Oracle Spatial and Graph: RDF Graph Metadata Repository

Objectives “[This technology...] provides improved insight

= Unified vocabulary for scientific into our business by bringing together related
investigation information from diverse data sources,”

= Easier, more complete investigations J. Phil Brooks

Information Consultant, Eli Lilly and Company

= Integrate patient records, chemical
structures, biological sequences &
pathways, images, scientific papers...
= View related data as a graph

= Traverse graphs to discover relationships,
search for a term, or browse ontologies

ORACLE
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. Allied Nation Intelligence Service
Oracle Spatial and Graph: Social Analysis

Objectives

= Profile suspects through telephone, email = Standards-based tools: W3C RDF & SPARQL
and social network communications = Semantic tagging for 600 TB / 10b triples graph
= Produce “data products” for analysts = Top-secret , compartmented security for data

_ = New discovery on ~100 million triples / month

= RDF Graph modeling of the social network: * Find & label "same-as” relationships
people, groups and places of interest

= Inferencing & graph analytics discover
relationships among individuals & meaning
of pseudonyms, aliases, codes, terminology

ORACLE

16 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. | Insert Information Protection Policy Classification from Slide 12 of the corporate presentation template



Cisco WebEXx Social

Graph for Enterprise Collaboration

Objectives

= Social connectivity and collaboration = Unifies metadata model - forum, blog, wiki, etc.
through semantic enablement = Tagging media documents, pictures, blogs, etc.
= Connect knowledge silos to user-defined and/or enterprise vocabularies.

_ = Validates tag semantic/structural consistency

= Persistent unified graph metadata model
= Concepts tagged with unique meaning

= Find related content & groups by
navigating connected entities,
recommendations

ORACLE
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Novartis Institutes for BioMedical Research (NIBR) Insert your company
Project Metastore logo here

BRIEF ORGANIZATIONAL OVERVIEW

NIBR is the global pharmaceutical organization for Novartis
committed to discovering innovative medicines to treat
diseases with high unmet medical need

6000+ scientists, physicians, business professionals worldwide

BUSINESS CHALLENGES / OPPORTUNITIES
Scientific knowledge portal does not provide ability to:

* Link database information on genes, proteins, metabolic
pathways, compounds, ligands, etc. to original sources.

* Increase productivity for accessing, sharing, searching,
navigating, cross-linking, analyzing internal /external data

BUSINESS BENEFITS REALIZED BY ORACLE SOLUTION
* Performance: met design goals for comparable performance

SOLUTION to legacy application with enhanced usability
Provide a semantic integration layer on existing relational tables: e tB>ettedr AntahlysiS: er)abltiﬁ discover:[y of U?E?O\évnt relationships
* Rich domain-specific terminology (biology, chemistry and ase. on the mea”'”:q QD] 'C_S) otthe data
medicine) containing 1.6 M terms * Flexible Data Modeling: supports discovery and allows easy
- Terminology Hub: 8 GB of referential data that cross- changes to incorporate new kinds of data and relationships
references getweén data repositories. * Manageability: RDF triple store benefits from Oracle

Database functionality: backup, security, replication,....

ORACLE
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RDF GRAPH DATABASE
FEATURES
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. Oracle Database 12c Spatial and Graph Tooling

Transaction Transform & Load, Query Applications &
Systems
- Modeling Tools & Inference Analysis Tools
Unstructured R2RML - RDF/OWL Data - Java, HTTP access
‘= @ | Protégé for Oracle C . :I:lrlia:esr::r:QL i ® | JSON output
Jena for Oracle * Graph visualization
RSS, email Sesame for Oracle * OWL Inferencing (Cytoscape)
- NLP Extraction * Semantic Rules * Map (GIS)
Other Data (partners) - Scalability & Security Visualization
Foiats * Semantic Indexing ’ I?\igflllg eBnucs;r(lgsleEE)
Data * Oracle BPM
Sources Oracle Database 12c

ORACLE
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Oracle Database 12c RDF Triple Store

» Native RDF graph data store

Leverages Oracle Manageability: « Manages tens of billions of triples
* RAC & Exadata scalability * Relational to RDF mapping
» Compression & partitioning _
. . e SPARQL-Jena/Joseki, Sesame
- SQL*Loader direct path load  SQL/graph query, B-tree indexing
 Parallel load, inference, query « Ontology assisted SQL query
 High Availability
_ _ * RDFS, OWL2 RL, EL+, SKOS
* Triple-level label security « User-defined rules
. . e Incremental, parallel reasoning
Ladder based inference e User-defined inferencing
* Choice of SPARQL, SQL, or Java * Plug-in architecture
- Native inference engine * Semantic indexing framework
_ e Integration with
* Enterprise Manager « OBIEE, Oracle R
Enterprise

e Oracle Data Mining

ORACLE
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. SPARQL and “SPARQL in SQL” Architecture

HTTP Standard SPARQL Endpoint

Enhanced with query management control

3.

Java Jena API Sesame API
Jena Adapter Sesame Adapter

SPARQL-to-SQL
Translation Logic

SEM_MATCH
rewritable table function <:>—
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NEWEST GRAPH FEATURES
IN DATABASE 12c
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SPARQL 1.1 Query Support

40+ new query functions/operators: IF, COALESCE, STRBEFORE, REPLACE, ABS,
Aggregates: COUNT, SUM, MIN, MAX, AVG, GROUP_CONCAT, SAMPLE
Subqueries

Value Assignment: BIND, GROUP BY Expressions, SELECT Expressions

Negation: NOT EXISTS, MINUS

On the fly inference: Social Networking:
transitivity of rdfs:subClassOf find all of John’s friends
SELECT ?c SELECT 2c
WHERE { WHERE {
?x rdf:type ?sc . ?x foaf:name “John” .
?sc rdfs:subClassOf* ?c } ?x (feoaf:knows|foaf:friendOf)+ ?f .
?f foaf:name ?name }

ORACLE
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. RDB2RDF: Modeling Relational Data as a Graph

Relational to RDF Modeling

= W3C Standard Specification

= Oracle Spatial and Graph 12c can
represent relational schema as graph view

= Integrate content from distributed sources
= Federate distributed databases

= Apply SPARQL queries on tables, views,
SQL query results

= No duplication of data and storage

ORACLE
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. SPARQL 1.1 Update
Capabilities of SPARQL Update

= |Insert triples into an RDF Graph

= Delete triples from an RDF Graph

= Load an RDF Graph

= Clear an RDF Graph

= Create a new RDF Graph

= Drop an RDF Graph

= Copy, move or add the content of one RDF Graph to another
= Perform a group of update operations as a single action

ORACLE
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. SPARQL 1.1 Property Paths

A property path is a possible route through a graph between two graph nodes

Works with @ Manages @WOFKS with
= Extends matching of a triple pattern to Works with
any length path
: : Works with
= A more succinct way to write parts of . W
. Manages WOI'kS W|th
basic graph patterns Bob

W3C Property Paths

= Answers question, “Yes or No: does a
path exist from Tim to Sam?”

ORACLE
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. Spatial and Graph Inference

Native OWL 2 EL inference support
User defined inferencing
» Allows generation of new RDF resources
« Temporal reasoning, Spatial reasoning
* Web service callouts
Ladder Based Inference
* Fine grained security for inference graph
Performance optimization for user defined rules
Integration with TrOWL*, an external OWL 2 reasoner
« TrOWL is a transformation based, tractable reasoner for OWL 2

ORACLE
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. Jena and Sesame Adapters

Preconfigured, low query cost, ease of install & management

« Easy-to-use Java APls to access Oracle database

« A standard-compliant SPARQL web service endpoint

« Data loading (RDF/XML, N-TRIPLES, N-QUADS, TriG ,Turtle) w/ long literals
* JSON output

» Oracle-specific extensions for query execution control and management

* Integration with OBIEE, RDF browser

ORACLE
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. Graph Support on Oracle NoSQL

Available on Oracle NoSQL Database (Enterprise Edition)

Graph Feature for NoSQL

= RDF Graph support in Oracle NoSQL Database
Enterprise Edition

= High performance Key Value store
= Standard access to graph data: SPARQL 1.1
= Jena & Joseki SPARQL endpoint Web Services

= Massive horizontal scalability —
petabytes of triples

= Support for World Wide Web Consortium
(W3C) Semantic Web standards

ORACLE
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In-Database Graph and Predictive Analytics
Oracle Advanced Analytics

Problem Classification Sample Problem

Anomaly Detection . . Given demographic data about a set of customers, identify
customer purchasing behavior that is significantly different
® from the norm

xX2

Association Rules ./'A. Find the items that tend to be purchased together and
.®© g .:: *m specify their relationship — market basket analysis
=
Clustering - A _— A 42 Segment demographic data into clusters and rank the
0' &. = _,o<> probability that an individual will belong to a given cluster
Feature Extraction . |, A Given demographic data about a set of customers, group the
® Ll - A : 0 0 T
.4 = attributes into general characteristics of the customers
.'51L1°__>‘ 8.

F1F2F3F4
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B Reporting RDF Data with Oracle Bl EE

« Powerful Bl dashboards
— Visually appealing
— 100% thin client
« Across all styles of analysis

— R-OLAP, M-OLAP, Scorecards,
Reporting, Collaboration, Actions

* Across all data sources
— Federated data access
— Share, collaborate, & publish

ORACLE
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. Performing Statistical Graph Analytics

Oracle R Enterprise

Open source language

Statistical computing and chart for graph data

Produces publication quality plots

Highly extensible with open source R packages

ORACLE
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PERFORMANCE, SCALABILITY,
MANAGEABILITY
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. Performance and Scalability

« Scales to 100s of billions of triples (petabytes) and more

- Scales linearly with Oracle database and hardware
- No limitations as with other in-memory approaches

 Fast loading of triples
— Incremental and bulk loading

» Parallelism is exploited
— Load, Query, Inference

« Comparable to or faster than competing RDF graph databases

ORACLE
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. Manageability of RDF Semantic Graph

Integration with Oracle Database 11g/12c utilities and tools

Ingest / Replicate /

Bulk load: Tune load/ query/ inference: Control query execution:
» Apache Jena bulk loader * Parallelism * in database & Jena client
* Oracle external tables & * Btree indexing triple/quad

Create & monitor graph

w/ SQL Developer:
» Semantic Network

» SQL*Loader (Direct Path) * Typed literals indexing
w/ PL/SQL Bulk Load API « SPARQL query hints

» Statistics gathering . _
Replicate & recover: * Dynamic Sampling . I\B/It?s:IiSn’ d\g;tlefl models
* Data Guard: physical standby ~ Analyze performance: « Rule bases
* Data Pump: staging tables < Enterprise Manager: view e
* Recovery Manager: RMAN  gptimizer plans, monitor + Security data labels

execution / resource usage < Semantic index policies

ORACLE
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Summary

Oracle brings enterprise-class RDF semantic graph data management

Scalable, Secure, and High Performance: load, query, inference features
Supports W3C Semantic Standards
Works with structured and unstructured data

Enterprise-class Oracle tools can now mine insight from semantic data
— OBIEE

— Oracle Data Mining

— Oracle R Enterprise

Graph DB now available on Oracle NoSQL Database EE

ORACLE
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. For More Information

Oracle RDF

Xavier.Lopez@oracle.com

oracle.com

ORACLE
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The CELLAR

European Union data and metadata,
all in one place

Newest Graph Features in Oracle Database 12c
Author: Marc Wilhelm Kuster
2013-09-23, 4:45PM-5:45PM

ORACLE
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= The Publications Office of the European Union: Who are we?

= Architecture

— Overall architecture
— Use of Oracle RDF Store

» CELLAR in Numbers

ORACLE
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EU Law

P

[
JOURNAL OFFICIEL
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EDITION SPEGIALE

= Tender documents
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30.12.2006 @ Official Journal of the European Union L 396/1

TED eMotices
Document 212057-2009-FR

| Recherche de document 7 | Imprimer | Enregistrer le document %7 | Consulter

d'utilisateur Accds au document - http:/ fted_suropa_sufudPuri=TED:MOTICE: 312057 - 200%: TEXT-FR-HTML document

S I - ociiormse T

30.12.2Cinti=n d= ma 1041142009 5216 Communauteés europeéennes - Secteurs de l'eau, de 'énergie, des transports et des
U télécommunicatons - Procédure négocige -+
tion T +
wvez oublié votre
P F-Morlaix: Sacoches
TED 2009/5 216-312057
yme . .
AVIS DE MARCHE - SECTEURS SPECIAUX
rences
t de recherche Fournitures
ristres .
| SECTION I: ENTITE ADJUDICATRICE
RExcchar. ... . . ..

» Journal officiel de I"'Union européenne L 126, 29.05.2007
Drirective REACH

Serwvice autewr: Union surcopaanne

La COMNCLUSIon @ un accorda-cadre.
I1.1.4) Informations concernant l’accord-cadre:

Accord-cadre avec plusieurs operateurs
L. . . Mombre maximum de participants a "accord-cadre envisage:3.
les restrictions applicables : . . . .

Durée de "accord-cadre Durée en mois: 36.

concernant I'enregistrement

produits chimiques, mod 11.1.5) Bréwve description du marche ou de |'achat/des achats:
_ Fourniture de diverses sacoches et pochettes en toile, en cuir, en simili pour le transport de
documents en conformité avec les oblizations prévues par le réglement REAtj:H {CE n® 1907/2006).
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<Directive>
e.g. 32006L0121

N

Expression

FR: Directive 2006/121/CE du
Parlement européen et du Conseil
du 18 décembre 2006]...]

Manifestation

PDF

Manifestation

tiff

Expression

EN: Directive 2006/121/EC of the
European Parliament and of the
Council of 18 December 2006
amending Council Directive 67/
548 /EEC]...]

Manifestation

PDF

Manifestation

tiff

Expression

DE: Richtlinie 2006/121/EG des
Europaischen Parlaments und des
Rates vom 18. Dezember 2006 zur
Anderung der Richtlinie 67/548/

EWG [...]

Manifestation

PDF
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* Descripteur EUROVOC:
norme de commercialisation
produit chimique
rapprochement des législations
substance dangereuse
expertise scientifique
emballage
Agence européenne des produits chimiques
étiquetage

* EUROVOC-leirb:
forgalmazési elGiras
vegyipari termék
jogszabalyok kozelitése
veszélyes anyag
tudomanyos vélemeény
csomagolas
Europai Vegyianyag-igynokség
cimkézés
* Descrittore EUROVOC:
norma di commercializzazione
prodotto chimico
ravvicinamento delle legislazioni
sostanza pericolosa
perizia scientifica
imballaggio
Agenzia europea per le sostanze chimiche
etichettatura
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@ procurement public
=~ publication general
@ article
@ monograph
© officiakjournal

Equ

alent classes ~

Superclasses

@ legislation secondary
@ serials periodical

series
@ special officiakiournal = o o
@ table of-contents ©@work has expression min 1 expression

Inherited anamymaous classes

@wark embargo max 1 Literal

@wrork table of-contents max 1 Literal

& @act preparatory ® = =
& @ agreement international work date creation legacy max 1 Literal
= @ document cieu B | @ wrark date document cthy 1 Literal
e efta
@ document @wrork created by agent min 1agent
@ fragment resource legal
& @ legislation complementary @ resource legal has type act concept type act exactly 1 concept type act
= egislation secandary @ resource legal date vote ma:x 1 Literal
act legishative other of ¢ ® o - -
@t lribtive ather of 1 resource legal id celex exactly 1 Literal
@arrangement institutional @ resource legal number corrigendum max 1 Literal
:hudget @ resource legal number sequence celest max 1 Literal b |
cfsp ® B -
conperation palice-and-judicial resource legal date request caducity max 1 Literal
[® iccivion) @ resource leral vear exactly 1 Literal
delegated @ resource legal number natural celex max 1 Literal
ecsc N -
@ decision implementing L @ resource legal id sector exactly 1 Literal
& - e '@ @ resaurce legal in-force max 1 Literal

- ™

Mo Reasoner set Show Inferences
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.1y RDF?

= OWL:
declarative
datamodel

= Links:
everything
interconnected

= Open Data:

RDF core
standard

= 2> OP’s data: a
giant graph

ORACLE

47 |



Evolutionary metadata / legislative lifecyc-lg

D&tail |

COM (2003) 644 - 1 =

restrictizns applicables & o=

Procedure
Procedure type: COD®)

nceldentifier: 2003 /0256
Legal basis: 11997E95

polluants coganigues persis.antsy

Commissicn SurcEesnnes
Parlement surcpssn

Conseil

Comité &conom. &t soc. europ-aen

Comite des régions

Evénements :

Adopticn par Cormmi
Z22-10-2002
Complérnent
Z2-10-20032
Transmissiocn au Conseil
02-11-2002
Trensmission su Farlement surcpssn

02-11-2002
Discussions au Conseil

Event type: Adoption by Commission
Date: 2003-10-29

Agent: European Commission®
Agent’s role: Responsible?

= MO 30256/COD

ICNSEIL concernant 'enregistrement. I"évaluation et "autorisation des substances chimigues, ainsi gue les
hoe surcpéenne des produits chimiques =t rmadifiant |a directive 1920 45/CE =t l=réglerment (CE) {sur les

Notes:
(1) Header

(2) Predefined values based on

common authority tables

legislation communautaire en wigueur EI IZ00GR 1207

._h-_----_-----_-"-

P Work
- Work type: Proposal for Regulation
e Identifier: 2003/ 644 052005 01-2006 18-12-2005
has zero or . Agent: European Commssion®)
Yol Date: 2003-10-29
- Version: Final
Bas={sj [ungiqu={=) * G C Tt ) e
q Expres. n =
Procedures : Language: FR ()
g Title: Proposition de REGLEMENT DU
PARLEMENT EUROPEEN ET DU
CONSEIL concernant I'enregistrement, FSLEMENT

Tye= d= 99%5i5%ro or many |

28-10-2003

1'évaluation et l'autorisation des substances
chimiques, ainsi que les restrictions
applicables a ces substances (REACH)[...]

par Commission

Ba_ a_ o mE_r_ e

L S S T

has zero or many

. File format: pdf @




Content and Metadata Layer

Access | Reuse
Common Portal

Portal
Open Data Portal

Index and

Search
Archive Common Content Comnion Linked Data Dhbdddts Cata- Content
Metadata internal &
Long term Repository CELLAR Repositbry ferasts (external) logue and
preservation (CCR) (CMR) ottt Metadata
Reception,
Registration,
Validation

— T ¥ 1 [ |

dat ’ Official Te_n LT . Metadata Research Others
- ing Publi-
publi- N produc- results (data,
) _ docu- cations _
linked data cations tion (content) content)
~—  (RDF) — ments

ORACLE
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.ZELLAR: Content and Metadata

50 |

“Multilingual

0
o
0
°

W
=2
o
o
o
-y
Q
i
0
0
i
5
=)
il
M
W

Dissemi- | |11 1°
nation | Publishing.
layer | 0000000
FRRRRRRR) )
FRRRRRRD) )

Definition

layer

Reference

Data layer

ORACLE




Oracle Joseki endpoint
TOMCAT Server JBOSS Server

JAVA Virtual Machine
JDK 1.6

ORACLE RDBMS ORACLE Spatial and Graph




.racle Technologies Used

= Oracle Database Enterprise Edition
— Oracle Spatial and Graph 11g R2
— Data Guard
— Partitioning
— Compression

ORACLE
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.ELLAR: Deployment Architecture

53 |

CELLAR ingest

CELLAR Diff2 s2

[

file sync process

CELLAR Dif3 s3

Fedora Shared FS
EMC2

CELLAR Diff4 sS4



. Cellar in numbers (state:2013-09-03)

e Serves > 600.000 20x / 30x requests / day on avg (peaks > 1.6 million)

e > 750.000 different works, > 60 million files and > 125 million identifiers |
e Ca. 3000 works added each day (most in 23 languages)
* EU law in 2,5 TB Oracle DB (compressed), other collections are being added

* > 930 million triples

Duration - Full DB backup

33333

* Expandable set of dissemination nodes - fully scalable

* Content (in Fedora repository) ca. 3,9 TB in 60 million files

Channel=14

* Improved reliability and maintainability
* ASM

* Two failover systems

h B k ti
— oee ' ' ' ! ' ! ' ' ' ! ' ' '
\\\\\
I N I R N I T ) R0
AV G W Y AN A N N R A
& @ ,\"‘v \\> .\5: 'sb WQ .L’\f ,‘D 1‘0 q‘b ’)Q Y ki

ESaaar
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.Jwards Fully Open Linked Data

<?xml wersion="1.0"T"2?>

Dublin Core (core metada
Linked Open Data (LOD)
Web-friendly ("RESTful®) h

Resource Description Fran

Sparql Endpoint

Used prefixes:
oracle: <htip:/ foswee oracle comf 2009/ 05 forardf/jena-joseki-ns#>
rdfs: =http { fweena wd orgf 2 0007071 frdf-schema=

rof: < http: / fussa w3 orgf 1050702 £ 2 2 - rdf-syntasx—ns#s

wsd: =hitp:f fwsanwd . orgf 200 1 XMLIS chemaf#>

rmodule: <http: /fjoseki org/2 003 fO6 fmoduleffs

dosekis =http:/fjoseki.ong/2 005706 fconfiguration >

jar =http ffiena hplhp comi2005711 fAssemblerd=

cdrm: < http / fpublications. europa. eu/ ontologyf cdm#fs

ol = R f fnineewed . orgf 2002 FOT F owlfE>

cmr: <http:/fpublications. europa. eu/ontolos dm/fcmrff=
Exarnple query: [ Naone g

Select / Ask

cdm: = http: //publications. europa. eu/ontology/ cdm#=
PREFIX relf: <http:/ fwwmwew. w3, oraf 1989/02 /22 —ref-syntax—ns#>

SELECT 7wenrk_uri WHERE { Pumrk_uri mii\:pe colro ek}

Wom o min R W N R

e
[T =)
TT

0o

e
"~

1s |-
17 [
1z [

20

=
o

<head>

H «spargl xmlns="hotp://www. w3 . org/2005/spargl-results#Ts

“wvariable nsme="work uriTS >

</ head>
<results:>
cresult>

<binding name="work_ uri®:>

<urirhttp://ocellar—dev.publications. europa.eufresource/olj/JOC_2007_018 F 0001 _01</urix

</binding>
<fresult>
cresult>

<hinding name="work urif:>

Heading towards:

Oracle Spatial and Graph &
Enterprise Solutions 12c

Full Graph support
Read-only nodes
Higher performance
SPARQL 1.1

ari>




Hardware and Software
ORACLE

Engineered to Work Together

ORACLE
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