
Using an OSLO open data standard in a closed world asset management 
environment at the Flemish road & traffic agency (AWV)

Implementing OSLO 
standards at AWV
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1 OSLO



Open Standards for Linked Organisations (OSLO)



Flemish Knowledge Graph - reuse of vocabularies



data.vlaanderen.be

http://data.vlaanderen.be/ns/

● Publishing of normative 

semantic assets 

(vocabularies, application 

profiles, code lists)

● Publishing of non-normative 

guidelines (JSON-LD 

context, SHACL)



data.vlaanderen.be

http://data.vlaanderen.be/ns/persoon

•HUMAN- and machine 

readable

•Human and machine 

alignment

•Content negotiation

•Linked to international 

standards (reuse first)



Formal process based on ISA, W3C and Open Stand)

https://data.vlaanderen.be/cms/Proces_en_methode_vo
or_de_erkenning_van_datastandaarden_v1.0.pdf

https://data.vlaanderen.be/cms/Proces_en_methode_voor_de_erkenning_van_datastandaarden_v1.0.pdf
https://data.vlaanderen.be/cms/Proces_en_methode_voor_de_erkenning_van_datastandaarden_v1.0.pdf


Transparent end-2-end process

•The data specification 

process follows a 

transparent process.

•semantic agreements are 

traceable and aligned to 

match the different 

stakeholders



OSLO toolchain



OSLO toolchain - document generation

github.com/informatievlaanderen/Data.Vlaan
deren.be



Registry



Compliance



OSLO Reference Cases



Support and training
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2 AWV
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Flemish road administration

owner - operator 

7000 km highways and main roads

7700 km cycle paths

+- 20 tunnels > 200 m

+- 1000 bridges

https://wegenenverkeer.be/

Main activities

AWV
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OTL as a standard for BIM and AIM

Contains the information need for our assets

Centralised creation and management

Publication in human readable web pages

Technically published via machine readable 
technical artefacts

wegenenverkeer.data.vlaanderen.be

Object Type Library (OTL)

OTL

AIM - program



BIM data process

Based on PAS 1192-2:2013, UK

AIM - program



OTL

Concept Design Tendering Execution Evaluation

BIM-protocol

BIM-execution plan for design BIM-execution plan for execution

Standard text for design Standard text for execution

Standard tender 250

Topographical legend

Instruction bundle for technical documentation

OTL

AIM - program

OTL throughout 
standardisation of documents

Geometry artefact
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Classes - attributes - datatypes - relations

Standard tenders

SB250: road construction

SB260: bridges, tunnels

SB270: electro-mechanical

OTL

1 OTL for all domains



OTL

BIM CEDR workgroups

Interlink: https://www.roadotl.eu/
CODEC: https://www.codec-project.eu/ 
AMSFree: http://www.amsfree.eu/ 

https://www.roadotl.eu/
https://www.codec-project.eu/
http://www.amsfree.eu/


Gradual evolution

Running tenders 

Data migration

Contractors

Deprecation - no hard deletes

Backwards compatibility

OTL



LOI: Level of Information = OTL

 A selection of attributes as defined in the OTL Depends on the phase and scope 
of the project

LOG: Level of Geometry  (LOG -1 to 4) = geometry artefact

Level of detail of geometries per object type

Specific geometrical requirements

Inheritance

Derivation

Level of Detail (LOI & LOG) for all object types

OTL

Information model



Objects, attributes, data types

Basic building blocks

No hierarchy

Semantic relations

UML associations

LOI UML class diagram for a semantic graph of 
assets

OTL



Cross theme semantic graph of assets

OTL



AWV XMI -> modeling single source

RDF, Shacl, JSON-LD context -> translation by OSLO toolchain and OSLO rules

Unique URI’s

SQLite -> additional translation by AWV toolchain and AWV rules

https://wegenenverkeer.data.vlaanderen.be/doc/implementatiemodel/master/#sqlite 

Inheritance is resolved and limited for both attributes and relations

All constraints are resolved

SKOS lists -> translation by OSLO toolchain and OSLO rules

Unique URI’s

Machine readable LOI artefacts

OTL

https://wegenenverkeer.data.vlaanderen.be/doc/implementatiemodel/master/#sqlite


Machine readable artefacts

OTL

Asset Information

Level Of Information Level Of Geometry

SQLite
Geometry 

artefact

SKOS
list



AWV Information model

Relations as first class objects

Directional and non-directional relations

Data types with units

Constraints on lists

Cardinality: everything required when it exists

Limited inheritance

AWV SQLite information model vs
 

OSLO RDF application profile

OTL
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Data Portal - DAVIE
Data Acceptance, Validation and Information Extraction

AIMS

Structured 
data

AIM 
graph DB

OTL

Data 
requests

Technical 
validation

Data 
verification

View and modify 
Master Data Model

Data 
updates

Data 
delivery

AWVContractors

Data journey



Data journey
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Engineering offices

Contractors

Very different Maturity levels

BIM

ICT

Data

Different domain needs

Data exchange partners

Data journey



Construction sector ICT-companies

Big gap towards linked data technology

Slow development of tooling ecosystem

PIO tender for semantic relations

https://www.innovatieveoverheidsopdrachten.be/projecten/aanmaak-en-beheer-van-semantische-otl-relaties

AWV Internal ICT

Closed world asset management environment

Classic API technology

=> We decided not to take the challenge because of the relative added value vs costs

ICT partners

Data journey

https://www.innovatieveoverheidsopdrachten.be/projecten/aanmaak-en-beheer-van-semantische-otl-relaties


Data journey

data files
delivery

data 
conversion LOI

LOG 
extraction & 

transition

Relations
x-model

Graph DBdata DMS 3D/GIS 
Viewer

BIM-model 
viewer

MODEL ASSET

model vs asset



OTL as definition layer -> translated in file schemas

typeURI attributed to have close linkage to OTL

Information model vs pragmatic data deliveries

“Dot notation” for simplification of triple based data types

BIM-model vs Asset data

OTL-compliant standardised data schemes

REST API, JSON, GEOJSON, CSV, XLS, DWG, RVT

Supported formats - instruction bundle

Data journey



Supported formats

GEOJSON

Excel

Civil 3D dwg

Data journey



AWV - internal JSON-LD support
Data journey



BIM execution plan 

OTL subsets = ad hoc LOI specification

https://opendata.apps.mow.vlaanderen.be/otltool

Instruction bundle = data format specifications

Geometry artefact = geometrical LOD

Data exchange specifications

Data journey

https://opendata.apps.mow.vlaanderen.be/otltool
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OSLO compliant 

Linked data advantages for sharing and coupling datasets

EU standardisation

Long term initiatives vs pragmatic approach with OTL

Not yet implemented because

Limitations of RDF/SHACL implementation at OSLO -> to be re-evaluated

Other priorities as a closed world asset manager -> linked data is not a goal on its own

Upcoming implementation with linked data for road signs (LBLOD)

Linked data future proofness

Challenges




