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Plan 

1.  Motivation 
2.  Data journalism and fact-checking as  content management 

problems 
3.  Data integration: architectures and solutions 

q  Some works I have been involved to in this area (2013--) 
Joint work with: D. Cao, B. Cautis, F. Goasdoué,  K. Karanasos,  
Y. Katsis, J. Leblay, J. Letelier, S. Ribeiro, X. Tannier, M. Thomazo,  
S. Zampetakis 
Thanks to: S. Laurent, M. Vaudano, A. Senecat, M. Ferrer from  
Le Monde / Les Décodeurs 
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Where I come from: Romania, 1990 
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1000	
  dead	
  (approx)	
  	
  
No	
  one	
  convicted.	
  



Democratic societies crucially need the press 

	
   To debate and express dissent 

	
   To analyze, confim or refute public statements 

	
   To expose and explain society functioning 
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next)	
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Data journalism 
	
   Investigative journalism based on complex and/or large data  

hZp://abonnes.lemonde.fr/les-­‐decodeurs/por_olio/2017/04/18/les-­‐fractures-­‐francaises-­‐1-­‐5-­‐le-­‐logement-­‐les-­‐raisons-­‐de-­‐la-­‐crise_5112859_4355770.html	
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Data journalism 
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Fact-checking (since 1930 approx.) 

 
“The day I became a fact-checker at The New Yorker,  
  I received one set of red pencils […] 
  for underlining passages on page proofs of articles   
  that might contain checkable facts. […] 
  confirmed with the help of reference books from the magazine’s library” 

http://www.nytimes.com/2010/08/22/magazine/22FOB-medium-t.html  

15	
  

	
   Fact-checking: verification of facts mentioned in media content 
q  To protect media reputation and avoid legal action 
q  Verification supposes the existe of a reference dataset 
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Fact-checking (2012 – ongoing ) 
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Fact-checking is a content management problem 
Claim	
  to	
  be	
  
checked	
  (text	
  

or	
  data)	
  
Media	
  content	
  

Media	
  context	
  

Reference	
  
informaaon	
  
source	
  1	
  

Human	
  actors	
  
(journalists,	
  experts,	
  
crowd	
  workers)	
  

Reference	
  
informaaon	
  
source	
  2	
  

Reference	
  
informaaon	
  
source	
  n	
  

Verificaaon	
  tool	
  
(query,	
  match,	
  	
  
source	
  search…)	
  

…	
  

Analysis	
  result	
  +	
  proof	
  
«	
  True	
  /	
  rather	
  true	
  /	
  rather	
  false	
  /	
  false	
  

	
  
See	
  sources:	
  hZp://dataref.com…	
  	
  »	
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It’s not just checking 
	
   Most aspects of modern reality are complex 

	
   For the final audience, explaining  is as important and useful as checking 

	
   Future is hard(er) to check! 
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Libération Désintox: cost of saving Cyprus 

$2-­‐3	
  bn	
  

$10	
  bn	
  

$15	
  bn	
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Saving Cyprus: how much does it cost? 
	
   The article goes on saying: 
q  The money is not given but lent 
q  The European Mechanism of Stability will lend $9bn 
q  Out of which France contributes 20% or a bit less 

than $2bn 
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   However, things are complicated because  
q  The initial contribution of France to the EMS ($16 bn) 

 is counted toward French public debt  
q  The remainder contribution ($124) is not  
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Democracy needs data integration! 
1.  Democratic societies crucially need the press 

2.  The press needs to report on an increasingly complex reality... 

3.  ... much of which is documented in digital datasources to which journalists have (or can wrangle) 
access  

4.  They need help finding and exploiting this data! 

State of the industry 
2014, Financial Times reporter: "the data is in my home on a hard disk" 

2016, Le Monde old-school journalist: "the data is in my paper+pencil storage system" 

2014, Le Monde, Les Décodeurs : Google docs, starting to use shared folders 

2017, Le Monde, Les Décodeurs: fact-checking brower plug-in, open source, open data 

Slowly getting there...  
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or	
  data)	
  
Media	
  content	
  

Media	
  context	
  

Reference	
  
informaaon	
  
source	
  1	
  

Human	
  actors	
  
(journalists,	
  experts,	
  
crowd	
  workers)	
  

Reference	
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What data journalism needs 
q  Access to data à any model (text, relational, graph, image, video, JSON...) 

q  Trust in the data: serious journalists do not use data they don't trust 
q  Akin to trusting their sources (e.g. AFP "censorship") 
q  A claim needs to be backed by data easy to trace to a trusted source, to convince the reader 

q  Exploratory tools: journalists don't always know what they will find... 
q ... but they have a hunch 

q  Understanding of the data / application domain 

	
   What data journalism doesn't have 
q  Time 

q  Much money 
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Source identification, integration 
and selection 
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Data integration architectures 
Goal: turn N information sources into 1 system 
Architectures:  

1. Data warehouse  
q  Ingest all sources in a single system (Extract-Transform-Load) 
q  Star product for relational database vendors 
q  Schema design, maintenance, active rules... 
q  Commerce, banking, telecom... 

2. Mediator systems (revisited as: polystores)  

3. Dataspaces 
4. Data lakes... 
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Common	
  data	
  model	
  	
  
(sources+mediator)	
  

Mediator systems (1980's—2000's) 
	
   A set of data sources, of the same or different data model, query language; source 
schemas 

	
   A mediator data model and mediator schema, used for queries 

 Independent sources; mediator-driven integration  
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Mediator systems (1980's—2000's) 
	
   Each mediator interacts with a subset  
of the sources 

	
   Mediators interact w/ each other 
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Mediator systems  (1980's—2000's) 
	
   Mappings allow to relate global schema and source schemas 
	
   Global-as-view: mediator (global) schema expressed as a query over the 
source schemas 

	
   + simplicity of query answering (= view unfolding) 

	
   - mediator schema may need to change when ± sources  

	
   Local-as-view: source (local) schemas expressed as queries over the global 
schema 

	
   + sources can be added to / removed from the integration system 
independently 

	
   - complexity of query answering (= rewriting queries using views) 

	
   Global-local-as-view: query over global schema ≈ query over local schema  
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Mediators revisited: polystores (2010's —)  
	
   Polystores: access to multiple stores that natively support different data models 

	
   Similar to mediator systems, but:  

q  Without a global schema 

q  A source can be a massively distributed system, e.g. a Hadoop or Spark cluster 

	
   Global-as-view style: Elmore, Duggan, Stonebraker, Balazinska et al. "A Demonstration 
of the BigDAWG Polystore System" (demo), PVLDB 2015 

	
   Local-as-view style: Bugiotti, Bursztyn, Deutsch, Ileana, Manolescu: "Flexible Hybrid 
Stores: Constraint-Based Rewriting to the Rescue" (demo), ICDE 2016 

	
   More recent work from EPFL (A. Ailamaki) 
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Dataspaces 
	
   Franklin, Halevy, Maier: "From Databases to Dataspaces: A New 
Abstraction for Information Management". SIGMOD Record 34, 4 (Dec. 
2005)  

	
   Dataspace = a large number of diverse, interrelated, heterogeneous data 
sources 

	
   Does not assume all semantic relationships between sources are known 
and have been specified 

	
   For: Personal information management,  Scientific data management, ... 

 Uniform access to data: keyword search 
q  In parallel over different data sources  

 Dong, Halevy: "Indexing Dataspaces", SIGMOD 2007 
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Automated source selection: FactMinder  
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    Goasdoué, Karanasos, Katsis, Leblay, Manolescu, Zampetakis:  
"Fact-checking and analyzing the Web",  SIGMOD 2013 

	
   Browser plug-in 

	
    
Bringing up rich context for a Web 
page, from document and  
knowledge bases 

	
   Source search, contextualization 

	
   Supported by template queries 
over XML documents and RDF  
graphs 

	
   « Second screen »  



Data lakes 
	
   "The closest thing to dataspaces that actually happened / imperfect realization" (A. Halevy, 2017) 

	
   Reality of enterprise systems: 

q  Glut of databases accumulating over time 

q  None is ever discarded 

q  NoSQL and massively parallel systems added to previous ones...  

q  Most frequent scenario: SQL + Hadoop/Spark clusters (RDBMSs still rock!) 

à  Accordingly: no semantic integration; schema on load; algorithms for schema and join discovery... 

	
   D. Deng, R. C. Fernandez, Z. Abedjan, S. Wang, M. Stonebraker et el.  "The Data Civilizer system" In 
CIDR, 2017 

	
   https://www.ibm.com/analytics/us/en/data-management/data-lake/  

	
   https://azure.microsoft.com/en-us/solutions/data-lake/  
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Toward usable data integration tools for journalists 
	
   Bonaque, Cao, Cautis, Goasdoué, Letelier, Manolescu, Mendoza, Ribeiro, Tannier, Thomazo: 
"Tatooine: a lightweight data integration architecture for data journalism" (demo), VLDB2016 

	
     
	
   So many data sources, so little time!  

	
   ~ Data lake 

	
   « Can we group tweets of politicians  
   by political current and analyze  
   their most frequent topics? » 

	
   « Can we classify articles by their main  
   concept and do a tag cloud? » 

	
   Can we industrialize answering such  
requests?  
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Content management for data journalism 
	
   Bonaque, Cao, Cautis, Goasdoué, Letelier, Manolescu, Mendoza, Ribeiro, Tannier, Thomazo: 
"Tatooine: a lightweight data integration architecture for data journalism" (demo), VLDB2016 

	
   So many data sources, so little time!   Data journalism; reference source enrichment 
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Demo	
  



Conclusion 
	
   Data integration: desirable goal/vision, still fundamentally hard 

	
   Maybe the human understanding is the bottleneck?  

	
   Too much data?  

	
   Journalism needs to make sense of increasingly complex data 

	
   And trust it 

	
   Journalism remains by the humans for the humans (despite automated sport reports) 

	
   Essential for a free society, which we hope to keep 
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Much more to do 

	
   Detecting fake news based on the content, the social context, the language 
q "Michelle was caught cheating with Eric Holder – Obama is FURIOUS!!!" 

	
   Statistic / ML / IR / graph (social) analysis approaches 

	
   Publishing content with proofs or provenance 
q Restricted to well-behaved content.. not those we worry about 

	
   Building fact bases: crowd-sourcing, knowledge base construction, extraction 

	
   Formalizing explanations and proofs; argumentation theory 

	
   Calling Bullshit in the Age of Big Data course at U. Washington:  

	
   https://www.youtube.com/playlist?list=PLPnZfvKID1Sje5jWxt-4CSZD7bUI4gSPS 
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Merci / questions?  
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