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" 

  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 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 Saving Cyprus: how much does it cost? The iniaal statements are mostly false IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017 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 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 The iniaal statements are mostly false The complete picture is complicated IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017 25 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 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 The iniaal statements are mostly false The complete picture is complicated I would not have been able to give the answer IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017 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 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 The iniaal statements are mostly false The complete picture is complicated I would not have been able to give the answer Yet I vote! IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017 27 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 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 The iniaal statements are mostly false The complete picture is complicated I would not have been able to give the answer Yet I vote! Don't even menaon EU poliacs (commission, parliament…)
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  Mediator systems (revisited as: polystores) 3. Dataspaces 4. Data lakes... IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017 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 IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, Mediators interact w/ each other IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 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 IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017 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) IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017 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 IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017 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? IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017
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	Fact-checking is a content management problem Fact-checking is a content management problem Fact-checking is a content management problem It's not just checking Libération Désintox: cost of saving Cyprus
	Claim to be checked (text or data) Claim to be checked (text or data) Most aspects of modern reality are complex Media content (journalists, experts, Human actors crowd workers) Media content Human actors (journalists, experts, crowd workers) Claim extracaon Reconciliaaon, reputaaon Human actors Claim to be checked (text or data) (journalists, experts, Claim For the final audience, explaining is as important and useful as checking Media content crowd workers) extracaon Reconciliaaon, reputaaon q The money is not given but lent Future is hard(er) to check! q The European Mechanism of Stability will lend $9bn
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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 IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017 Fact-checking (2012 -ongoing ) q The initial contribution of France to the EMS ($16 bn) is counted toward French public debt q The remainder contribution ($124) is not

  Back to the content management problemWhat 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

	Back to the content management problem Data integration architectures
	Claim to be checked (text or data) Claim to be checked (text or data) Goal: turn N information sources into 1 system Media content Human actors (journalists, experts, crowd workers) Claim extracaon Human actors (journalists, experts, Claim Media content crowd workers) extracaon Architectures:	
	1. Data warehouse			Reconciliaaon, reputaaon Reconciliaaon, reputaaon	
	Media context Media context Source identification, integration Verificaaon tool (query, match, source search…) Analysis result + proof « True / rather true / rather false / false See sources: hZp://dataref.com… » Social network analysis Verificaaon tool Analysis result + proof « True / rather true / rather false / false Social (query, match, source search…) See sources: hZp://dataref.com… » network analysis and selection
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IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017

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 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...

Panama Papers (Internaaonal Consoraum of Invesagaave Journalism, ICIJ)

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 IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017

Saving Cyprus: how much does it cost?

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 IOANA MANOLESCU, INRIA AND ECOLE POLYTECHNIQUE / IIWAS, 2017