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The IT environments
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What do we find in production?
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Operational complexity
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Live data
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Performance and velocity challenges in production 
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RDBMS challenges summary

❑

◼

◼

◼

◼

❑

◼

◼

◼

◼

❑

◼

9



Agenda

10

Graph DBs and triple stores4

Data integration challenges2

RDBMS challenges (why NoSQL)1

Case Study in Oil & Gaz5

Ontology based data access6

RDF based data integration3



❑

❑

❑

❑

Data integration and system interoperability
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https://www.nytimes.com/2011/12/01/business/dna-sequencing-caught-in-deluge-of-data.html


Data integration ?
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https://www.talend.com/resources/what-is-data-integration/


Is OLAP the solution for data integration ?
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Integration challenges : data silos
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Silo issues summary











15



Agenda

16

Graph DBs and triple stores4

Data integration challenges2

RDBMS challenges (why NoSQL)1

Case Study in Oil & Gaz5

Ontology based data access6

RDF based data integration3



Data integration option 1 : SOA + ESB
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External PC user
Mobile devices

Web site (Mymut)

SOA Gateway

ESB (Enterprise Service Bus)

AS/400
Legacy RPG systems

AIX/DB2           

Data isolation layer

(cache database)

Linux           

Identity and access management

Monitoring and logging

Tracking and tracing

Statistics

Error mapping

Transactional state management

Challenges

- Project size (>5M€; 5 “Muts”, several 100K users)

- Data accuracy and confidentiality

- Performance and availability (8000 t/m peak)

- at front end (caching, optimization)

- at backend (DB, ESB, network, server …)

- Data consistency between cache and backend
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Data integration and system interoperability
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Data integration option 2 : adding semantics
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Data integration option 3 : data lakes
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Still needs semantics ! To be discussed in ch. 11



Oil and Gaz data context
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A data integration example : EPIM
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Solution : RDF database for data integration
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Solution : RDF database for data integration
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NoSQL databases
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Aggregate NoSQL databases
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Aggregate NoSQL databases
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https://db-engines.com/en/ranking


Graph databases
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Property graph databases versus RDF triple stores
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Property graph databases versus RDF triple stores
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Implementation of RDF stores

Subject Predicate Object
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Implementation of RDF stores ./.

Subject Predicate Object
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A ranking of graph databases and RDF stores
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https://db-engines.com/en/


The main commercial systems are also active
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Reasoning with RDF stores
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What do we mean by a case study ?
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Statoil: case study paper
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Looking at the abstract
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The problem
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Business needs
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Existing situation: architecture and data
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Existing situation : p
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Solution architecture : ontology-based data access
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Solution implemented: innovative aspects
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Evaluation
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OBDA main ideas
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OBDA main ideas ./.
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Differences between OBDA and databases
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A quiz
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Database ABox OntologyQuery

NonBelgianUniv(Oxford)

Student(André)

University(ULiège)

Institution ⊓ ¬University(KUL) Yes Don’t Know Don’t Know

No Don’t Know Yes

No Don’t Know Yes

Yes Yes Yes
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Questions to be adressed
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Choices of languages for OBDA 1 : ontology querying

∃ ∧ ∧

❑ Ԧ𝑥 ∃ Ԧ𝑦 φ Ԧ𝑥 Ԧ𝑦

◼ φ Ԧ𝑥 Ԧ𝑦

Ԧ𝑥 or Ԧ𝑦

◼ x y

◼ x,

❑
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Choices of languages for OBDA 2 : database querying
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Choices of languages for OBDA 3 : ontology representation
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Certain answers
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Dealing with the TBox
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Classical approach for dealing with the TBox: query rewrite

O T A
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Example of query rewriting from the case study
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Example of query rewriting from the case study
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OBDA status
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Example of product solution
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Summary
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