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Statistics 

Statistical data is often 

organised as data cubes, 

where each cell contains 

a measure described 

based on a number of 

dimensions 
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Linked Data 
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OpenCube 
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Lifecycle 
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fluidOps Information 

WorkBench 
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Discover and pre-process 
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Discover and pre-process (1) 
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Discover and pre-process (2) 
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Discover and pre-process 
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Standards 
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Classes 

DataSet 

DataStructureDefinition 

¬ ComponentSpecification 

Observation 
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qb:DataSet 
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<http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz#id> 

        a             qb:DataSet ; 

        rdfs:label    "Kubus studieniveau nwwz"@nl ; 

        qb:structure  <http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz/dsd#id> . 



qb:DataStructureDefinition 
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<http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz/dsd#id> 

        a             qb:DataStructureDefinition . 



Components 
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<http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz/dsd#id> 

        a             qb:DataStructureDefinition ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  statsvl:refArea 

                      ] ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  statsvl:timePeriod 

                      ] ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  sdmx-dimension:sex 

                      ] ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  statsvl:ageGroup 

                      ] ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  statsvl:educationLev 

                      ] ; 

        qb:component  [ a           qb:ComponentSpecification ; 

                        qb:measure  statsvl:jobSeekers 

                      ] . 



Pre-existing 
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sdmx-dimension:sex  a     qb:DimensionProperty , qb:CodedProperty , rdf:Property ; 

        rdfs:comment      "The state of being male or female."@en ; 

        rdfs:isDefinedBy  <http://sdmx.org/wp-content/uploads/2009/01/01_sdmx_cog_annex_1_cdc_2009.pdf> ; 

        rdfs:label        "Geslacht"@nl , "Sex"@en ; 

        rdfs:range        sdmx-code:Sex , rdfs:Resource , skos:Concept ; 

        rdfs:seeAlso      <http://sdmx.org/wp-content/uploads/2009/01/01_sdmx_cog_annex_1_cdc_2009.pdf> ; 

        qb:codeList       sdmx-code:sex ; 

        qb:concept        sdmx-concept:sex . 



SKOS 
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sdmx-code:sex  a            sdmx:CodeList , skos:ConceptScheme ; 

        rdfs:label          "Code list for Sex (SEX) - codelist scheme"@en ; 

        rdfs:seeAlso        sdmx-code:Sex ; 

        skos:definition     <http://sdmx.org/wp-content/uploads/2009/01/02_sdmx_cog_annex_2_cl_2009.pdf> ; 

        skos:hasTopConcept  sdmx-code:sex-U , sdmx-code:sex-M , sdmx-code:sex-F , sdmx-code:sex-N , sdmx-code:sex-T ; 

        skos:notation       "CL_SEX" ; 

        skos:note           "This code list provides the gender."@en ; 

        skos:prefLabel      "Code list for Sex (SEX) - codelist scheme"@en . 



XKOS 
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XKOS: why? 

skos:broader/narrower ->  

¬ generic (generic-specific)  

¬ partitive (whole-part).  

statistical classifications are structured according to 

levels 

skos:related 

¬ causal,  

¬ sequential,  

¬ temporal  

mapping 

¬ e.g. NACE 2003 ⇔ NACE 2008 
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Hierarchical relations 
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<http://id.fedstats.be/nis/11022#id> 

        a               skos:Concept ; 

        xkos:isPartOf   <http://id.fedstats.be/nis/11000#id> ; 

        void:inDataset  <http://id.fedstats.be/dataset/nis#id> ; 

        skos:inScheme   <http://id.fedstats.be/conceptscheme/nis#id> ; 

        skos:prefLabel  "Kalmthout"@de , "Kalmthout"@fr , "Kalmthout"@en , "Kalmthout"@nl . 

Semantics Alert 



Levels 
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<http://id.fedstats.be/classificationlevel/province#id> 

        a               xkos:ClassificationLevel ; 

        xkos:depth      "2"^^xsd:positiveInteger ; 

        void:inDataset  <http://id.fedstats.be/dataset/nis#id> ; 

        skos:member     <http://id.fedstats.be/nis/80000#id> , <http://id.fedstats.be/nis/10000#id> , <http://id.fedstats.be/nis/40000#id> , <http://id.fedstats.be/nis/50000#id> , <http://id.fedstats.be/nis/70000#id> , <http://id.fedstats.be/nis/20002#id> , <http://id.fedstats.be/nis/20001#id> , <http://id.fedstats.be/nis/30000#id> , <http://id.fedstats.be/nis/60000#id> , <http://id.fedstats.be/nis/90000#id> ; 

        skos:prefLabel  "Provincie"@nl , "Province"@en , "Province"@fr , "Provinz"@de . 



NIS 
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Status 
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<http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz/dsd#id> 

        a             qb:DataStructureDefinition ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  statsvl:refArea 

                      ] ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  statsvl:timePeriod 

                      ] ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  sdmx-dimension:sex 

                      ] ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  statsvl:ageGroup 

                      ] ; 

        qb:component  [ a             qb:ComponentSpecification ; 

                        qb:dimension  statsvl:educationLev 

                      ] ; 

        qb:component  [ a           qb:ComponentSpecification ; 

                        qb:measure  statsvl:jobSeekers 

                      ] . 



Eigen dimensie 
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statsvl:refArea  a          qb:DimensionProperty , rdf:Property ; 

        rdfs:comment        "The country or geographic area to which the measured statistical phenomenon relates."@en ; 

        rdfs:label          "Referentie Area"@nl ; 

        rdfs:range          skos:Concept ; 

        rdfs:subPropertyOf  sdmx-dimension:refArea ; 

        qb:codeList         <http://id.fedstats.be/conceptscheme/nis#id> ; 

        qb:concept          sdmx-concept:refArea . 



DSD 

25 

<http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz#id> 

  rdf:type qb:DataSet ; 

  qb:structure <http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz/dsd#id> ; 

  rdfs:label "Kubus studieniveau nwwz"@nl ; 

. 

<http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz/dsd#id> 

  rdf:type qb:DataStructureDefinition ; 

  qb:component [ 

      rdf:type qb:ComponentSpecification ; 

      qb:dimension statsvl:ageGroup ; 

    ] ; 

  qb:component [ 

      rdf:type qb:ComponentSpecification ; 

      qb:dimension statsvl:educationLev ; 

    ] ; 

  qb:component [ 

      rdf:type qb:ComponentSpecification ; 

      qb:dimension statsvl:refArea ; 

    ] ; 

  qb:component [ 

      rdf:type qb:ComponentSpecification ; 

      qb:dimension statsvl:timePeriod ; 

    ] ; 

  qb:component [ 

      rdf:type qb:ComponentSpecification ; 

      qb:dimension sdmx-dimension:sex ; 

    ] ; 

  qb:component [ 

      rdf:type qb:ComponentSpecification ; 

      qb:measure statsvl:jobSeekers ; 

    ] ; 

. 



DSD 
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statsvl:ageGroup 

  rdf:type qb:DimensionProperty ; 

  rdf:type rdf:Property ; 

  qb:codeList <http://id.vlaanderen.be/statistieken/conceptscheme/leeftijdsgroepen#id> ; 

  rdfs:comment "The length of time that a person has lived in age groups."@en ; 

  rdfs:label "Leeftijdsgroep"@nl ; 

  rdfs:range skos:Concept ; 

. 

statsvl:educationLev 

  rdf:type qb:DimensionProperty ; 

  rdf:type rdf:Property ; 

  qb:codeList <http://id.vlaanderen.be/statistieken/conceptscheme/scholingsgraden#id> ; 

  qb:concept sdmx-concept:educationLev ; 

  rdfs:comment "The highest level of an educational programme the person has successfully completed."@en ; 

  rdfs:label "Opleidingsniveau"@nl ; 

  rdfs:range skos:Concept ; 

  rdfs:subPropertyOf sdmx-concept:educationLev ; 

. 

statsvl:jobSeekers 

  rdf:type qb:MeasureProperty ; 

  rdf:type rdf:Property ; 

  rdfs:comment "Total amount"@en ; 

  rdfs:label "aantal niet-werkende werkzoekenden"@nl ; 

  rdfs:range xsd:integer ; 

  rdfs:subPropertyOf sdmx-measure:obsValue ; 

. 

statsvl:refArea 

  rdf:type qb:DimensionProperty ; 

  rdf:type rdf:Property ; 

  qb:codeList <http://id.fedstats.be/conceptscheme/nis#id> ; 

  qb:concept sdmx-concept:refArea ; 

  rdfs:comment "The country or geographic area to which the measured statistical phenomenon relates."@en ; 

  rdfs:label "Referentie Area"@nl ; 

  rdfs:range skos:Concept ; 

  rdfs:subPropertyOf sdmx-dimension:refArea ; 

. 

statsvl:timePeriod 

  rdf:type qb:DimensionProperty ; 

  rdf:type rdf:Property ; 

  qb:codeList <http://id.vlaanderen.be/statistieken/conceptscheme/jaren#id> ; 

  qb:concept sdmx-concept:timePeriod ; 

  rdfs:comment "The period of time or point in time to which the measured observation refers."@en ; 

  rdfs:label "Periode in de tijd"@nl ; 

  rdfs:range skos:Concept ; 

  rdfs:subPropertyOf sdmx-dimension:timePeriod ; 

. 



qb:Observation 
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<http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz/observatie/0#id> 

  rdf:type qb:Observation ; 

  statsvl:ageGroup <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_00-24#id> ; 

  statsvl:educationLev <http://id.vlaanderen.be/statistieken/concept/scholingsgraad_laag#id> ; 

  statsvl:jobSeekers "10"^^xsd:int ; 

  statsvl:refArea <http://id.fedstats.be/nis/11001#id> ; 

  statsvl:timePeriod <http://id.vlaanderen.be/statistieken/concept/jaar_1999#id> ; 

  qb:dataSet <http://id.vlaanderen.be/statistieken/dq/kubus-studieniveau-nwwz#id> ; 

  sdmx-dimension:sex sdmx-code:sex-M ; 

. 



Conversion 
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OpenCube Publishing 
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http://csarven.ca/linked-sdmx-data 



TARQL 
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Constraint checking 
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Publish 
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RShiny - Cubes 
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Annotate 
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OpenCube Compatibility 

Explorer 
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Add measure.  

An expansion cube is capable to add a new measure to an original cube 

if: i) both cubes have the same dimensions, ii) the expansion cube has at 

least the same values at each dimension of the original cube (it may 

contain more values than the original cube) and iii) the expansion cube 

has at least one measure that does not exist at the original cube. 

Add value to dimension.  

An expansion cubes is compatible to add a new value to a dimension of 

an original cube if: i) both cubes have the same dimensions, ii) both 

cubes have the same measures and iii) the expansion cube has at least 

one value more than the original cube at the expansion dimension and 

has the same values with the original cube at all the rest dimensions. 



OpenCube Consuming 
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Discover and explore 
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Data Catalogue management 

solution 
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OpenCube Browser 

39 



OpenCube OLAP Browser new gen. 
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Transform 
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OpenCube Aggregator 
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Aggregation across a dimension.  

In this case the observations are aggregated across one of the 

dimensions of the cube. For example, compute the SUM of the 

sales over time and thus ignore the time dimension of the cube. 

This type of aggregation enables the “Add Dimension” functionality 

of the OpenCube Expander. 

Aggregation across a hierarchy.  

In this case the observations are aggregated across a hierarchy of a 

dimension. For example, if a cube contains the election results at 

municipality level, then the Aggregator can compute the results at 

region and at country level with the prerequisite that the 

corresponding hierarchy (municipality → region→ country) exists. 

This type of aggregation enables the “Add hierarchy” functionality of 

the OpenCube Expander. 



OpenCube Slicing 

component 
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OpenCube Expander 
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Platform Linked Data 
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Example: Start with an initial cube 

2 April 2015, Waternet, Amsterdam 



Platform Linked Data 

 

46 

Example: Discover & Select compatible cubes 

2 April 2015, Waternet, Amsterdam 



Platform Linked Data 
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Example: Browse an expanded view of the initial cube 

2 April 2015, Waternet, Amsterdam 



Analyse 
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R statistical analysis support 
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Communicate results 
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R statistical analysis support 
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OpenCube Map View 
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PublishMyData 

53 



Q&A 
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