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Graphs, triples, triple-store?

createTripleStore(“seminar.db" )

addTriple (Person1 first-name Steve)

addTriple (Person1 isa Organizer)

addTriple (Person1 age 52)

addTriple (Person2 first-name Jans)

addTriple (Person2 isa Psychologist)

addTriple (Person2 age 50)

addTriple (Person3 first-name Craig)

addTriple (Person3 isa SalesPerson)

addTriple (Person3 age 32)

addTriple (Person1 colleague-of Person2)

addTriple (Person1 colleague-of Person3)

addTriple (Person1 likes Pizza)





Keep adding New 

Relationships

addTriple ( Person3 neighbor-of Person1)

addTriple ( Person3 neighbor-of Person2)

addTriple ( Person3 !o:lives-in !o:Place1111)

addTriple ( Place1111 !o:name !"Moraga")

addTriple ( Place1111 !o:latitude !"37.12223")

addTriple ( Place1111 !o:longitude !"-122.4325")





Apply Logic –

Infer New Relationships
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Demoing Data Integration over  a 

federation of 11 linked data sets

• We took 5 public databases: Drugbank, Dailymeds, Clinical trials, 

Diseasome, and Sider. Entities are mostly linked together through same-as 

relationships.

• And using some entity extraction created some  more databases

– CT-discusses-drug, 

– CT-discusses-side-effect

– CT-discusses-target,

– CT-discusses-disease

• With some help from Alitora entity extraction on Rheumatoid Arthritis

– CT-mentions-genes

• And to facilitate search through schema space: Schema-connections



Interesting queries

• Sparql

– Give me the title of all clinical trials that discuss the drug 

Lipitor and the side-effect “Diabetes type 2”

– Give me clinical trials that discuss   Rheumatoid Arthritis 

and give me the genes and drugs discussed

• Prolog

– Find all clinical trials that resemble clinical trial 

NCT00130091 given diseases, drugs, targets, and side-

effects



Can we do this kind of integration in the 

Relational Database World?





Use Case: Pfizer
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A Common Pattern

• You have multiple Business Units (Hardware, Software, 

Services, Applications) that sell all to the same customers

• Each BU ‘result responsible’, so has most efficient set of 

databases to support own business

– Customers, contracts, software/hardware versioning,  

configurations, inventory.

• Only few cross company databases: 

– ERP for accounting and to track sales

– Customer Care and Trouble Tickets Databases

– SLA



Common problems

• Same customer might be in 40 different databases with 

different customer contacts and account managers, different 

location addresses and billing addresses.

• Same hardware and software product referenced in many 

databases, sometimes with different names

• Customers use collections of hardware and software products 

with different configuration (parameters)

• Inventories discoupled from bill of materials discoupled from 

customer demand discoupled from problem tickets 

discoupled from SLA contracts.







Impossible question?

• CFO Citigroup: how much do I spend in total with you?

– yes, he has the same problem ☺

• Sales person: I’m going to sell this video equipment to this 

company,  the customer already has this software/ 

hardware/services configuration, can we expect problems 

– well,  apres nous le deluge ☺

• How much do I have to keep in stock given the current rate of 

problems and the customers that have this in their 

configuration.

– Currently we keep *10, just to be sure �
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1. Semantified Schema’s

2. Vocabularies, Thesauri, Taxonomies

3. Product and customer ontologies

4. Customer -> DB links

5. Product -> DB links

6. Customer/product aggregations



Traditional Approach: 

Top Down

• Master Data Management 

• Virtual or Federated Database Management

• Think it all out beforehand, 

• Heavy Weight, 

• Changes are very costly



Semantic Tech Approach:

Bottom up

• Use vocabularies, thesauruses, taxonomies, ontologies

• Translate data into triple stores 

• Or query original DB with SPARQL

• Lazy, Late binding

• Organic, Evolving

• Very flexible

• Better suited to ad hoc



Step 1: Vocabularies, Thesauri, 

Taxonomy, Ontologies

• Vocabularies : the heart of linking
– bc:Citi rdf:type bc:VocabularyEntry

• Thesauri: linking variants to Vocabulary
– bc:Citi bc:hasAlternativeName ‘Citi Group’

• Taxonomy:  finding the hierarchy in your data
– bc:Banamex bc:part of bc:Citi

• Ontology:  types, subtypes, constraints
– bc:Citi rdf:type bc:Bank

– bc:Bank rdf:type owl:Class

– bc:Bank rdfs:subClassOf bc:Company

– bc:Company rdfs:subClassOf bc:Organization



Step 2: Schema Spaces

• Create Schema Connection Spaces

– Take original RDB schemas and 

syntactically transform to RDF and RDFS
– bc:customer1 rdf:type bc:table

– bc:customerID1 rdf:type bc:columnName

– Bc:customerID1 bc:dataType bc:long

– Annotate with origin
– bc:customer1 bc:fromDB bc:ERP1

– Annotate with connections to other schema
– bc:customer 1 bc:relatesTo bc:customer2

















Step 3: RDFy data
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Step 4: match entities

Entity Resolution

• Is this the same address

• Find same products

• Is this the same company

• Is this the same person



Step 5: inverted database

• bc:Citi hasPart bc:Banamex

• bc:Banamex bc:inDB bc:ERP/customer/name



Thanks!


