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Digital CurationDigital Curation
 Curation techniques are for archivesCuration techniques are for archives• Librarians, to preserve documentsLibrarians, to preserve documents• Museums, to preserve ancient objectsMuseums, to preserve ancient objects
 What about research data?What about research data?• In principle, required to validate resultsIn principle, required to validate results• Publish data along with research paperPublish data along with research paper• Ensure it’s accessible in the long termEnsure it’s accessible in the long term
 Issues of format, language, API etcIssues of format, language, API etc
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Recent examplesRecent examples
 Publicly available data sets existPublicly available data sets exist• Climate Change controversyClimate Change controversy• Genome data, human and othersGenome data, human and others• http://data.gov.uk
 Suppose they become routine?Suppose they become routine?• How can we ensure correctness?How can we ensure correctness?• How can we track provenance?How can we track provenance?• Keep with data? Platform neutral?Keep with data? Platform neutral?
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Support for ProvenanceSupport for Provenance
 Microsoft Office document propertiesMicrosoft Office document properties Copy protection features:Copy protection features:
 • Digital Rights ManagementDigital Rights Management• Hidden watermarksHidden watermarks• Preserved by copyingPreserved by copying
 Digital signaturesDigital signatures XML Schema informationXML Schema information Not usually preserved on copyNot usually preserved on copy
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Metadata and Web resourcesMetadata and Web resources
 The Semantic WebThe Semantic Web• Tim Berners-Lee (1999) Scientific Tim Berners-Lee (1999) Scientific
 American articleAmerican article• Resource Description Format (RDF)?Resource Description Format (RDF)?• Dublin core, archival institutesDublin core, archival institutes
 URI as precise referenceURI as precise reference• Ontology, communities of practiceOntology, communities of practice• http://example.com/Concepts#Pollen• Tagging, search for relevant dataTagging, search for relevant data
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DBMS and metadataDBMS and metadata
 Metadata = schema information onlyMetadata = schema information only Better support for traceabilityBetter support for traceability
 • Don’t always trust the DBA…Don’t always trust the DBA… Good to have public transaction logGood to have public transaction log
 • Transparency > confidentialityTransparency > confidentiality Patchwork: data from many sourcesPatchwork: data from many sources
 • Each with own provenance recordEach with own provenance record
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DBMS and import/exportDBMS and import/export
 Oracle no support for other DBMSOracle no support for other DBMS• Oracle can serialise from Oracle DBOracle can serialise from Oracle DB
 Triggers, constraints, indexes preservedTriggers, constraints, indexes preserved Not other metadataNot other metadata
 SQL Server can export dataSQL Server can export data• But not schema or other metadataBut not schema or other metadata
 Access and Excel import/export dataAccess and Excel import/export data Pyrrho DBMS imports dataPyrrho DBMS imports data
 • Supports idea of a provenance stringSupports idea of a provenance string• RDF/SPARQL support within the DBMSRDF/SPARQL support within the DBMS
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Transaction logsTransaction logs
 Could be a rich seam of metadataCould be a rich seam of metadata• Who did what and whenWho did what and when
 Hugely valuable for research dataHugely valuable for research data• Data “cleaning”Data “cleaning”
 Oracle and Pyrrho support forensicsOracle and Pyrrho support forensics• By data base owner only… not for copiesBy data base owner only… not for copies
 Proposal: Make this data availableProposal: Make this data available• Once data is set to CURATEDOnce data is set to CURATED
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Row provenance ideaRow provenance idea
 Associate provenance with rowsAssociate provenance with rows• INSERT WITH PROVENANCEINSERT WITH PROVENANCE• SELECT .. WHERE PROVENANCE=…SELECT .. WHERE PROVENANCE=…
 Or have auxiliary “meta” tablesOr have auxiliary “meta” tables• With special system permissionsWith special system permissions
 Provenance a property of row valueProvenance a property of row value• Destroyed is new value is assignedDestroyed is new value is assigned• Like programming language subtypesLike programming language subtypes
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Subtype concepts in DBMS?Subtype concepts in DBMS?
 Are 1, 1.0 and 1.00 all different?Are 1, 1.0 and 1.00 all different? SQL2003: “T2 is a subtype of T1 if SQL2003: “T2 is a subtype of T1 if
 every value of T2 is also a value of every value of T2 is also a value of T1”T1”• (char(20),int) is a subtype of (char,int)(char(20),int) is a subtype of (char,int)
 Intrinsic property of values?Intrinsic property of values? Notion of TREAT (x) AS T2Notion of TREAT (x) AS T2
 • But is this treatment remembered?But is this treatment remembered?

Page 11
						

Subtype concepts in SPARQLSubtype concepts in SPARQL
 RDF and other standards in W3CRDF and other standards in W3C• Rich subtypes: positive integer etcRich subtypes: positive integer etc• Subtypes identified by URISubtypes identified by URI
 SPARQL: some well-known typesSPARQL: some well-known types• Any value can have a URI typeAny value can have a URI type• Can’t do much with them..Can’t do much with them..
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Proposal: URI types in SQLProposal: URI types in SQL
 Extend SQL2003 with URI typesExtend SQL2003 with URI types• CREATE TYPE ukregno AS CHAR WITH CREATE TYPE ukregno AS CHAR WITH
 'http://dvla.gov.uk''http://dvla.gov.uk' But not all strings are ukregnosBut not all strings are ukregnos
 • Ensure persistent association of typeEnsure persistent association of type INSERT INTO cars VALUES(1,TREAT('TEA 123') AS INSERT INTO cars VALUES(1,TREAT('TEA 123') AS
 ukregno)ukregno) UPDATE cars SET reg=TREAT(reg) AS ukregno WHERE..UPDATE cars SET reg=TREAT(reg) AS ukregno WHERE..
 • Value remembers it’s not just a CHARValue remembers it’s not just a CHAR• .. WHERE reg IS OF(ukregno).. WHERE reg IS OF(ukregno)
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Persistent subtype storagePersistent subtype storage
 Compares = with untreated valueCompares = with untreated value Enriches notion of value equalityEnriches notion of value equality• Like === in PHP or == in JavaLike === in PHP or == in Java Enables distinction of 1.00 and 1.0Enables distinction of 1.00 and 1.0• In column of type NUMERICIn column of type NUMERIC Snag: don’t want TREAT('Fred') AS Snag: don’t want TREAT('Fred') AS
 VARCHAR(7)VARCHAR(7)
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Subtypes, Rows, TablesSubtypes, Rows, Tables
 INSERT INTO pollensamples (TABLE INSERT INTO pollensamples (TABLE newdata)newdata)• Where newdata type is subtype of Where newdata type is subtype of
 pollensamplespollensamples Suppose we allow thisSuppose we allow this
 • And get DBMS to remember the subtypeAnd get DBMS to remember the subtype Then this can do provenance for usThen this can do provenance for us
 • Provenance can be URI row subtypeProvenance can be URI row subtype
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Insert a row subtype?Insert a row subtype? If newdata was imported If newdata was imported
 • INSERT WITH PROVENANCE INSERT WITH PROVENANCE 'http://ex.com/TypeA' into pollensamples 'http://ex.com/TypeA' into pollensamples (TABLE newdata)(TABLE newdata)
 Or equivalently maybeOr equivalently maybe• DEFINE T1 AS .. WITH 'http://ex.com/TypeA' DEFINE T1 AS .. WITH 'http://ex.com/TypeA' • INSERT INTO pollensamples TREAT (TABLE INSERT INTO pollensamples TREAT (TABLE
 newdata) AS T1newdata) AS T1 … … WHERE ROW IS OF(T1)WHERE ROW IS OF(T1) But not UPDATE?But not UPDATE? ALTER would apply to all rows? Lose info?ALTER would apply to all rows? Lose info? Internal name T1 is not significant? Internal name T1 is not significant?
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ConclusionsConclusions
 For curated data, transaction logs For curated data, transaction logs should be publicshould be public
 SQL type system should allow URIsSQL type system should allow URIs Subtype info should be persistentSubtype info should be persistent Preserved when data is copiedPreserved when data is copied
 Ref: Ref: http://www.pyrrhodb.com• Version 4Version 4
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