
Big Data on the Web

 Wikipedia
 Newspapers
 Social networks
 Scientific data
 Online shops
 ...

Web Information Sources

Information Extraction?



Keyword Search



Keyword Search



Knowledge



Knowledge Database



Information Extraction

The Web has Become Semantic

 Ranked Answers – statistics
 Logical explanation of the first answer – database query

Keyword Search



Knowledge Representation

  Wikipedia-like Databases

 DBpedia
 Google’s knowledge graph
 ...

RDF Databases
 Open linked data
 Links to DBpedia
 ...



Linked Open Data



Database Queries

Knowledge 
graph    =

Database

Logic 
formula    =

Database
query

Logical 
reasoning    = 

Query
answering

First-order logic (Frege 1911)

Logic of knowledge



Data Mining
  Problem

Example

Many interesting relations are not definable from existing 
relations by logical queries

Recommendations

Example

Discovery of New Relations

From statistics on frequent patterns and existing relations by 
machine learning techniques





Inria Project-Teams

  Representation and processing of data and knowledge

  Lille 1: most of the 17 projects of Inria Lille
       

Knowledge Representation Graphic Exmo Orpailleur

Databases Links Dahu Cedar Smis

Data Mining Magnet LacoDam



Linked Data
  Collections of Databases

 Links between elements
 Example: open linked data

Heterogeneous Formats

 Relational databases (Oracle, SAP, ...)
 RDF databases        
 Graph databases (Neo4U, ...)
 Key-value stores (QuasardDB, ...)
 NoSQL databases (IBM JAQL, MongoDB, ...)

  Heterogeneous Open Vocabularies
 Onotologies
 Schema mappings 



Links

 Heterogeinity :         Data Integration

 Inconsistency:          Provenance information

 Missing information: Open world assumption

 Dynamicity:               Real time query answering 

  Objective: Improve the querying power for linked data



Example: Twitter Streams

  A Twitter Streams is a dynamic XML database
 Problem: find and update all dialogs starting with love or hate 
                                                  in real time



XPath 3.0 Query



Full XPath 3.0 Query Evaluation on 
XML Streams   

  Needed
 Low latency
 High time efficiency
 Large coverage

Difficulties
 How to cover all of XPath 3.0 in streaming mode: data joins, first-order 

logic, recursive functions, ...
 Optimal latency is impossible in general (PhD Gauwin 2006-09), so 

approximate optimal latency (PhD Sebastian 2011-16)
  

  Our Solution
 QuiXPath: Transfer project Inria - Innovimax



Open Question

   
  What will be the next killer application 

of big data on the Web?
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