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Using semantic rules (how?)
for generating SPARQL (why?)
from semantic mark-up (what?)
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How • Use 
Semantic 
Dictionary



Rule-based applications for the built 
environment are:

• Not trusted
• Separation of source text and programming
• Lack of explanation of results or options

• Un-economic to develop, validate and 
maintain

• Subject matter (inspectorate) experts
• Application programmers
• Target domain (BIM) experts

• Limited
• Bound to specific scope
• Bound to specific target formats
• Bound to specific workflow. 
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• Example: Singapore ePlanCheck 2000
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Example: RASE mark-up  (UK CDM Regulation 2015) 

What: Semantic mark-up

Example: RASE mark-up  (UK Approved Document M 2015) 



Three kinds of knowledge

• RASE has been applied to three kinds of knowledge :

• definitive Registers, (how?)
• such as dictionaries, look-ups and classifications 
• for semantic correction, enhancement and enrichment

• normative Requirements, (what?) 
• such as building regulations and client requirements, 
• for automated compliance checking.

• descriptive/narrative Reports (why?)
• such as BIM and GIS information.
• for model summarization
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HTML RASE 
=> SPARQL

HTML RASE

BIM =>
rdf



Example 1

External doors and windows shall be at least 
1200mm wide unless featuring a lock
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Example clause without and with semantic mark-up

Concept graph (developed from Sowa 1992, Solihin et al 2016) Visual programming (developed from Preidal et al 2016)

Dynamic page with input and output boxes

Example 1

External doors and windows shall be at least 
1200mm wide unless featuring a lock



How: Trees and Mice

• RASE is an tree ontology of knowledge 
in text and tables

• objective sections (boxed) branches
containing 

• metric phrases 
• and other objective sections.

• metric phrases (underlined) leaves 
identifying 

• properties, 
• comparators 
• and target values.



Trees and Mice

• To visit the whole tree, a mouse has to 
make decisions.

• Each decision is an event.
• Set off
• Go ‘up’ to the next branches
• Go to a neighbouring branch or leaf
• Come ‘down’ towards the trunk
• Finish



Trees and Mice

• Branches and leaves have four 
flavours.

• The mouse likes to visit the 
nicest leaves and branches 
first.

• quickest to eat =  ASER
• most satisfying: sometimes the 

mouse can skip a branch or leaf!
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Example
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# Title: Example 1
# Date:  2023-06-04
# (c)2022   AEC3 UK Ltd.

PREFIX xsd:  <http://www.w3.org/2001/XMLSchema#&>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX rdf:  <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX bot:  <https://w3id.org/bot#>
PREFIX ifc:  <http://ifcowl.openbimstandards.org/IFC2X3_Final#>
PREFIX kbt:  <https://w3id.org/kobl/building-topology#>
PREFIX inst: <https://web-bim/resources/>

SELECT DISTINCT ?this ?result WHERE { 
?this a bot:Element .

OPTIONAL{ ?this inst:external ?a1 }  .
OPTIONAL{ ?this inst:width ?r1 }  .
OPTIONAL{ ?this inst:Features ?e1 }  .

BIND ( ( 
(

! ( ( ?a1  = 'true'^^xsd:boolean) ) 
|| 

! ( EXISTS{ ?this a ifc:IfcDoor } ||  EXISTS{ ?this a ifc:IfcWindow } ) 
|| 

( ?e1  =  'Lock'^^xsd:string )
|| 

( ?r1 > '1.200'^^xsd:double )
)
)   AS ?result) . 

FILTER ( ?result != 'true'^^xsd:boolean) .    # failed (!=) or passed (=) 
}
ORDER BY ?this

Example clause

SPARQL query

BIND ( ( 
(                                                                      # not applicable ?   

! ( ( ?a1  = 'true'^^xsd:boolean) )
||                                                                   # not selected ?  

! ( EXISTS{ ?this a ifc:IfcDoor } ||  EXISTS{ ?this a ifc:IfcWindow } ) 
||                                                                    # excepted ? 

( ?e1  =  'Lock'^^xsd:string )
||                                                                    # as required ? 

( ?r1 > '1.200'^^xsd:double )
)
)   AS ?result) . 

<concept type="entity">
<term context="en-GB">window</term>
<term context="SPARQL">ifc:IfcWindow</term>

Generated SPAQL decision



RASE-based applications for the built 
environment are:

• Accurate
• No programming.
• Full explanation of results or options.

• Efficient to maintain
• Building Inspectors (SMEs)
• -
• Target domain (BIM) experts.

• Complete
• Any source document.
• Any workflow. 
• Any target domain.

12

Example: LD-BIM (Rasmussen 2022)
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Thank you.
Any questions?
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