Integration Use Case

To demonstrate semantic data integration, we have three data tables: Topographic Areas, Land Use and Soils, which have come from three different organisations: Ordnance Survey, DEFRA (Department for Environment, Food and Rural Affairs
) and the National Soil Resources Institute. The aim is to assign a land use and soil type to each Field that is in the Topographic Areas data. So the query is quite simple:

SELECT ?toid ?land_use ?soil_type 
WHERE{ 

?toid  rdf:type os:Field;


 defra:hasUse ?land_use;


 soils:hasSoilType ?soil_type.

}
However, there are several problems: 
· ?toid  rdf:type os:Field; 
“Field” is not explicitly defined in the Topographic Areas table, but is derived from a number of conditions, including spatial conditions, on the data from several columns in the Topographic Areas table. The D2RQ mapping, which is represented as RDF, is:



This however places knowledge of how the Fields are derived into the mapping file, whereas we would like to push it up into the ontology or SWRL rules.

· ?toid  defra:hasUse ?land_use. 

The organisation that has created the land use data set has a separate concept of a “Field” – some have the same spatial footprint as Ordnance Survey’s fields from the Topographic Area table, but some have smaller spatial footprints contained within OS’s Fields – for the purposes of this use case, these are considered to be equivalent instances.  The query to list all the OS ID numbers (Topographic Identifiers or TOIDs) would be:
SELECT ?toid ?land_use 
WHERE{ 

?toid  defra:hasUse ?land_use.

?toid rdf:type os:Field.

}
There then needs to be a mapping of the “hasUse” property to a SWRL rule stating that if the os:Field has a Footprint that spatially contains the defra:Field Footprint, and the defra:Field has a land use, then the os:Field also has that land use. The SWRL is then:

os:Field(?x) ^ defra:Field(?y) ^ hasFootPrint(?x,?f1) ^ hasFootPrint(?y,?f2) ^ hasLandUse(?y,?lu) ^ spatiallyContains(?f1,?f2)
        -> hasLandUse(?x,?lu)
· ?toid soils:hasSoilType ?soil_type.

The problem here is that the soil data set has a completely different set of boundaries to the os:Fields – so one field could potentially have several different soil types in it, if the boundaries of different soil types criss-cross across one field. The simplest merging rule would be to assign the field to have the soil type which covers the majority area, but we might want to have a more complex rule whereby the field is given two or more soil types if they have at least a minimum area on that field. So there needs to be a mapping of the “hasSoilType” property to a SWRL rule stating that if an os:Field has a Footprint and a Soil has a Footprint, and the Field’s footprint has an overlapping area to the Soil’s footprint that is greater than 0.5 Hectares, then the Field has soil type that Soil. 

map:Field_ClassMap a d2rq:ClassMap;


     d2rq:dataStorage map:database;


     d2rq:class dom:Field;


     d2rq:uriPattern "� HYPERLINK "http://www.ordnancesurvey.co.uk/ontology/TopographicFeatures.owl#Field/@@OSMMTOPOAREA.TOID@@" ��http://www.ordnancesurvey.co.uk/ontology/TopographicFeatures.owl#Field/@@OSMMTOPOAREA.TOID@@�";


     d2rq:condition "OSMMTOPOAREA.THEME LIKE 'Land'";


     d2rq:condition "OSMMTOPOAREA.MAKE LIKE 'Natural'";


     d2rq:condition "(OSMMTOPOAREA.DESCGROUP LIKE 'General Surface' AND OSMMTOPOAREA.DESCTERM IS NULL) OR (OSMMTOPOAREA.DESCGROUP LIKE 'Natural Environment' AND (OSMMTOPOAREA.DESCTERM LIKE '%Orchard%' OR OSMMTOPOAREA.DESCTERM LIKE '%Coniferous Trees (scattered)%' OR OSMMTOPOAREA.DESCTERM LIKE '%Non-coniferous Trees (scattered)%' OR OSMMTOPOAREA.DESCTERM LIKE '%Boulders (scattered)%' OR  OSMMTOPOAREA.DESCTERM LIKE '%Rough Grassland%' OR OSMMTOPOAREA.DESCTERM LIKE '%Heath%')) ";


     d2rq:condition "OSMMTOPOAREA.CALCAREA >= 0.1";


     d2rq:condition "OSMMTOPOAREA.CALCAREA <= 300";


     d2rq:condition "OSMMTOPOAREA.CALCAREA / SDO_GEOM.SDO_LENGTH(OSMMTOPOAREA.SHAPE, user_sdo_geom_metadata.diminfo) > 8.7" AND user_sdo_geom_metadata.table_name = 'OSMMTOPOAREA'.











� We were not able to obtain actual data from DEFRA, so we have mocked up some data that represents similar problems as would occur with integrating real data from them.





