Ontology and interconnected data dictionary as a keystone of OIDS creation

e Creation of national data dictionary based on triplets
* Tool for viewing content of national data dictionary

* Tool for creating project specific data standard

e Tool for exporting information reuirements to OIDS
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Theory behind our decision
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Source of difficulties during information requierement creation - an OIDS file for exchange

Difficulities

* Human language

* Knowlege database does not exist
e Jargon/technical language

e Data not readible by machine

Solution

 Work in alignment with ISO 704

* Term, definition, source

e Database using triplets

e Clear mapping between ISO 16739-1:2024
and local information needs

l/'\\\ Interconected Data Dictionary as a keystone of IDS creation a\s-‘ CZECH
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Why we need to have data dictionary aligned with ISO 704 — terminology works

* We need to understand each other, even in common terms
which are similar for example in czech language

PIARC PIARC

DISCOVERING PIARC WORK TOPICS OUR ACTIVITIES NEWS & AQ

@ JoiNus

IDENTIFICATION

English

DISCOVERING PIARC  WORK TOPICS NEWS & AGENDA

OUR ACTIVITIES

. e H 0 tiviti Road Dicti Te f the Dicti ki
Home » Our activities » Road Dictionary » Term of the Dictionary | vozovka ome » Our activities » Road Dictionary » Term of the Dictionary | vozovka

Term of the Road Dictionary Term of the Road Dictionary

“1-----....

OCTTCLLTT IO, c.vozovka L

Y.o_??x‘_(_a.--" ..Language PIARC Road Dictionary / Czech
Language : PIARC Road Dictionary / Czech Theme : Silnice Projekt Prvky silniéni komunikace Wf
Theme : Silnice Projekt Vozovky Definition : Zpevnéna ¢ast pozemni komunikace uréena pro pojizdéni vozidel. }

Poznamky: 1. Zahrnuty jsou vyhrazené jizdni pruhy, odpocivadla a mista okolo. 2. V

Definition : Cast silniéni komunikace postavena nad kryci vrstvou nebo vylepsenym podkladem.
Australii a Spojenych statech je vozovka definovana jako jizdni pruhy a odbocka.

Name Pavement =T
— ~ i et
(pavement Code IfcPavement [:__‘-J Copy :I o é ‘g i loesaa g Chaussee i Can,mgewgY g I §
- - 05003
Language PIARC Road Dictionary / English
Theme : Roads Design Pavements .
— Name
Definition : Part of the road structure above the capping layer or improved subgrade. fcarrlage;ay Carrlageway
Code IfcRoadPartCARRIAGEWAY E:V‘-J Copy :Z

Language PIARC Road Dictionary / English

Theme : Roads Design Components of the Road

Definition : Part of the road or highway constructed for vehicular use. Notes: 1.
Reserved lanes, lay-bys and passing places are included. 2. In Australia and the
United States, the carriageway is defined as the traffic lanes and the shoulder.

XXXY

Synonyms : roadway (US) 5007, | 0007 Josoo7_| _as007]
- r-bﬁuj rv*w_#

* Within each language are words that are spelled the same but have different e Ll o ool 8 Chaussée, oma Carogenay 2| 8 o
meanings (homonyms), those create problems in machine data processing
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Why it is important to have a well organised knowlege database

Difficulties

RDB — relational database storing data using rows and columns

Lack of information from different branches of construction industry

Information duplicity

Lack of information about relations between different data models — usually BIM and GIS

Solution

* Rework RDB to triplets(==)==(o=

* Create vocabularies with as many data models you want to work with
* Put your effort into explaining each information requirement you store
e Put your effort into describing all sources you are using

PRAGOPROJEKT ~ =i i(lz,A:rr:ch)imjup‘II[m
A\ %

I/'\\ Interconected Data Dictionary as a keystone of IDS creation EASI CZECH



Why it is important to use triplets

Triplets — knowlege database Relational database

* Subject-predicate-object can be used to describe an important * Relation A1 — B2 needs to have extra
relation when we store information about table for A1, Table for B2, table for relation
dependency between IFC entity — PropertySet — Property in one triplet * |tis difficult to use one common data model

for administrating knowledge and create
connections between different data sources

Attribute
ey,

Concept

? | vozovka

Tuple {

it Relation
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Scheme of whole project
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Complete scheme of work overview with Czech national data dictionary and openBIM

Relation between project specific data standard and data dictionary

Selected properties
T Czech national data e
| Czech national data dictionary Topegy
comBiMe Property 3

Property 5/ etc.

Selection Bave _——
Selected properties
Project specific data ‘ Property 6
have Property 8
Data templates Y peny
Property 9/ etc.

Data templates X

Data templates Z / efc. ’\h
il okt "“’\,‘ Selected properties

Property 7

Property 4

Property 2/ etc.

Detail view of workfiow in new software tool

Completly new software tool

( )
ez AQIDS — GBIFC > Bovoion — QcF
e information . .
g | reqeuirement
H GeoSPARQL (by
H 0GC) queering
3 geospatial data
&
explorelview/create/select
DS
ComBiMe
Structuring/mapping/enriching content since 912024
Data s’omu for Content which has been showed as a first preview in 9/2024 - first part
] structured according SKOS
Data source of European data Ttems of czDD. ] Ttems of czDD
BuildingSmart data europa.eu ‘min. content extra content not used yet
DataDictionary (published according
< ‘open data directive) 5 fabel / skos:prefLabel Picture
T N % | [ efinition / skos:definition URL links
Czech national data 8
E IFC432 dictionary B[ |vRuri IFC model data example
£ 1S0 16739-1:2024 Content specification H
@ B — ] ffems of czDD.
[ £ interop. content
] external datasets 3 | 11cEntity mapping
I3 (o0 ROF tripiete) = ":;‘(‘5 é’o'nﬁiﬁ?  https://standards buildingsmart ora/iF C/RELEASENFCA4 3/
g
added local published via 2\ Domain / skos:hiddenLabel
Psets/Properties SPARQL endpoint % | || Notation / skos:notation
(based on local (DCAT-AP spec.) H
information need) H ample / skos:example
N Part of Part of Part of 2]
ce / skos:scopeNote
Specification of vocabularies
Data dictionary structure according ISO 12006-2:2015 / -3:2022
1 dbmain (e.0.
ey DUl peris)
s content of national Data templates / RDS [Properties / RDS structure - nof| RDS/ Reference designation system -
H data dictiora s structure - implented serie ISO/IEC 81346
2 Data Template Item 1 Property tem 1 Table Construction elements
£
g };Domm s Data template item 2 Property Item 2 Table Construction Entity
£ Insfrastructure Other information Data tempiate Item 3 Property ftem 3 Table Buit Space
g domain information requirement (e.g. ki
a requirement building permits)
=
=z
8

CZECH
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Domain specific national content as a source for creation of information requirement

AN\
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(e.g.housing projects building permits)

] c-untent uf namnal content uf nalmrlal
©
E
]
& Other domain (e
'Eu Insfrastructure hoUSing Droi ectég]l. Other information
E domain information i ap aﬁJr.u 0 requirement (e.g.
S requirement requirement building permits)

Content which has been showed as a first preview in 92024 - not aligned with RDS in those times
Interconected Data Dictionary as a keystone of IDS creation EAS” ot
P aceEncy




dictionary

Structuring/mapping/enriching content in knowledge database of czech national data

AN\
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Interconected Data Dictionary as a keystone of IDS creation

Structuring/mapping/enriching content since 9/2024 L Ir N —
\\ Data source for /
7
Data source of European data
BuildingSmart data.europa.eu
DataDictionary (published according
open data directive)
I
Czech national data
2 IFC 4.3.2 L ETIE
g —> IS0 16739-122024 Content specification
5 all i ) e
™ - 7
g r . external datasets
o y (e.0. RDF ftriplets)
. added local published via
Psets/iFroperties SPARQL endpoint
(based on local (DCAT-AP spec.)
information need).
/ ! Part of Part of Part of
|

T CZECH
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Content of each item within the czech national data dictionary

QOips— GIFC+ B — Qe

Domain f skos:hiddenLabel

Matation / skos:notation

ample / skos:example

Content which has been showed as a first preview in 9/2024 - first part
__‘__,_,__,..f"“"—" structured according SKOS
Items of czDD Items of czDD
min. content extra content not used yet
E bel / skos:prefLabel Picture
E Definition { skos:definition URL links
é. URMRI IFC model data example
-
=2
e — E Items of czDD
E interop. content
= [fcEntity mapping
= ltems of czDD | hitps://standards buildingsmart.ora/IFC/RELEASEAFCA 3
s opt. content
"
=
=
(=]
1]
8

Sowce f skos:scopeMote

N
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Example of basic relation between items

QOips— GIFC+ B — Qe

Data dictionary structure according IS0 12006-2:2015 /-3:2022

Data templates [ RDS Froperties f RDS structure - not RDS / Reference designation system -
structure - implented implemented serie ISQONEC 81346

Data Template Item 1 Property Item 1 Tahle Construction elements

Data template [tem 2 Property Item 2 Table Construction Entity

Data template [tem 3 Property Item 3 Table Built Space

Czech national data dictionary - vocabularies

PRAGOPROJEKT | STANDARDIZATION
- |1 acEncy
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Detail of item in national content - infrastructure

https://standards buildingsmart.org/IFC/RELEASE/IFC4_3/
https://standards.buildingsmart.org/IFC/RELEASE/IFC4_3/

Slab traCk 4 « hitps:/identifier buildingsmart.org/uri/buildingsmart/ifc/4.3/
& slab track®” - pevna jizdni draha®® class/IfcRail o
« https://standards buildingsmart.org/IFC/RELEASE/IFC4_3/
Types: HTML/lexical/IfcRail.htm
tpifonto.felcvt cz/ontologies/ufo/blect-type e
skos:Concept skos:definition
kolej bez kolejového loze, jejiZz nosnou konstrukei tvori
RDF Rank: . . - - cs
L zpravidla nosna deska a stabilizovana vrstva
skos:example
Q, Search instance properties pevna jizdni draha =
skos:prefLabel ~ skos:altLabel
slab track ®" show.1.more kolejnice uchycené na pevné jizdni draze ©*
skos:scopeNote skos:hiddenLabel
A concrete or bituminous agglomerate slab replaces ballast 7gcs

on slab track systems. The other substructure elements are

maintained or slightly changed. The rail can be directly

placed on the slab (without sleepers), or on elastic elements

(sleepers with fasteners). *2019, Construction and Building

Materials Roberto Safiudo, David Garcia-Sanchez* &0
Show 1 more_~

7.8.3.1 IfcRall

This entity is a subtype of [fcProduct or IfcTypeProduct and hence part of every standardized schema subset and implementation level.

» kolej bez kalejoveho loZe, jejiz nosnou konstrukei tvori zpravidla
nosna deska a stabilizovana vrstva =(zdroj: TNZ 07 0107
Provozovani drahy - Nazvoslovi - Gést 1: Zeleznitni stavebnictvi

Nazvoslovi Ceskych drah. Oblast: Sdélovaci a zabezpetovaci . L.
zafizeni) 5 v 7.8.3.1.1 Semantic definition ¢

skosnotation A rail is a predominately linear built element that has a special section profile. Rail is distinctive from built elements with similar geometric shapes (e.g. beam, member) that its major

<CW.L>%WRA002

function is to ensure guidance of moving for vehicles or other kinds of machineries.



ntries and domains in a way that makes sense. rrom quantity to quality

Current priorities are to improve the quality of
____ ~— metadata, to allow for interoperability, and the
=== relevance and quality of the data.

L _—== === gatistical
ta S —S- mm==— §-a"l--5\lca 2. Thereis still a big data comparability
I -——==== R \\ issue and a need to link the data
et = E=msas \ \_\ together to make them more
s T o STSC R findable and understandable.
o \\\ There is also a need to improve goverm
— _—=—= \ linking between EU data and agencie
— === —=—= A\ Member States data. compan
ta :? ——— sive =
ol :— over a million :'—:-‘-'-:. Y High-quality metadata
s datasets W Gl \ Professic
rent == — v CEEN o
— _ = develop
1ages lﬁﬁ_ : ;
journalis
_=T=ce data.europa.eu research
S ST commur
= 3. We provide access to over a
S SR million datasets, which requires Sustaitia
= full automation, hindering the 4 3
T == : . software
Pk = checking of quality at a
gt = — sufficient level of detail.
¢ — = =
ren - — R =
t:es S DErea Common metadata \J e yi
= language (DCAT-AP) S _@;_. Poor-quality metadata 27
Multilingual EU reference data
Data become harmonised by being Automation
categorised into domains via data themes. s | | ‘ _
They are described with the same ——— High quality —— —> ngh-quallty
metadata language (DCAT-AP), .5 E = | = | service
harmonised and linked using multilingual —- - ==




European data

I data.europa.eu The official portal for European data

Home QBEICEEEAGEN El) Open Data Days | Academy | Community v | Publications “ | Documentation £

Home » Quick search > EU Open Data Portal SPARCL endpoint

EU Open Data Portal SPARQL endpoint

B Publications Office Publisher: Publications Office of the European Union Updated: 06.04.2017
Quality Similar datasets APIZ Cite~ Metadata~ Embed RSS
$ GeoSPARQ
Q 6 Topulo_gy Vecat_)ulary ) Gen_mxlatry_ExLensic?n
A GEDg raphic Query La nguage for RDF Data Extension (rcla?tmnjamﬂy) (senahzaum; version)
This standard supports representing and querying geospatial data on the Semantic m— :
eome _Topo ogy Extension
Web. GeoSPARQL defines a vocabulary for representing geospatial data in RDF, and it o oo
defines an extension to the SPARQL query language for processing geospatial data. ‘
' Cernizaton, vesian, (ortizstion version,
l/’\\\ Interconected Data Dictionary as a keystone of IDS creation a\s* i N o~ relation_family)
PRAGOPROJ EKT i :JJ- AGENCY ) Figure 1 - Requirements Class Dependency Graph
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Our tools for user friendly © work
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Content editing and administration — ,,user friendly“ — basic posibility of change and editing

Dashboard / Vocabularies / DSS - Data templates - components / slab track

slab track @,

cestina  English

Definition

Type Object Type (4
Exact matches

Parent terms 2.1 a Zeleznigni svriek a spodek ZS  DSSOBJEKTOVERADY
Tra Ck RD5-CONSTRUCTION-ELEMENT

Sub terms
Related terms Beton  DSSVLASTNOSTI
Notation <CW.L>%WRAO002
Scope note A concrete or bituminous agglomerate slab replaces ballast on slab track systems. The other substructure elements are
maintained or slightly changed. The rail can be directly placed on the slab (without sleepers), or on elastic elements (sleepers
with fasteners). 2019, Construction and Building Materials Roberto Safiudo, David Garcia-Sanchez
Example
Vocabulary DSS - Data templates - components
State Proposed term

Comments 1 Additional properties 1 Validation  Change history  Snapshot history

PROPERTY VALUE

i « https://identifier.buildingsmart.org/uri/buildingsmart/ifc/4.3/class/fcRail 2
= https://standards.buildingsmart.org/IFC/RELEASE/IFCA_3/HTMU/ lexical/IfcRail.htm 2
» https://standards.buildingsmart.org/IFC/RELEASE/IFCA_3/HTMU/lexical/IfcRailTypeEnum.htm 2

« [fcRail
I!Qc}mﬂ Interconected Data Dictionary as a keystone of IDS creation %s:‘ %E‘E;E%?““”“”“’“
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Content editing and administration — ,nerd friendly“ — advanced posibility of change and editing
(GraphDB from Ontotext)

SPARQL Query & Update o catoronly resursonty|  [T]

Unnamed X  Vyhledani autora pojmu X @

* PREFIX skos: <http://www.w3.org/2004/02/skos/core#>
PREFIX pdp: <http://onto.fel.cvut.cz/ontologies/slovnik/agendovy/popis-dat/pojem/=

1

2

3

4 v SELECT ?t ?label ?hiddenLabel ?author WHERE {

5 ?t a skos:Concept ;

6 pdp:je-pojmem-ze-slovniku <https://agentura-cas.cz/DSS/dss---datove-sablony---komponenty> ;
7 skos:preflLabel ?label ;

8 skos:hiddenlabel ?hiddenLabel .

9 ?changeRecord pdp:ma-zménénou-entitu ?t ;

Y & [ 68

10 a pdp:vytvoreni-entity ;
11 pdp:mé-editora ?avthor .

12 } ORDER BY ?author

keyboard shortcuts

B Table = Rawresponse 3 Pivot Table . Google Chart

ity/class/pevna-jizdni-drahg | Compact view [J Hide row numbers (] Showing results from 0 to 558 of 558. Query took 0.2s, minutes ago.
1 s label s hiddenLabel s author s
1 https://agentura-cas.cz/DSS/dss-—datove-sablony— "pevna jizdni draha“@s /5r@cs https://termit fel.cvut.cz/users/michal-hanak

komponenty/class/pevna{izdni-draha

2 https://agentura-cas.cz/DS5/dss-—datove-sablony-— "slab track'®®" /gacs https://termit fel cvut cz/users/michal-hanak
komponenty/class/pevna-jizdni-draha

I/'\\\ Interconected Data Dictionary as a keystone of IDS creation Eﬁs* i A
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Content visualisation

Visual graph x

slab track &

& slab track®" - pevnd jizdni draha®®

Types:

RDF Rank:

0

Q, Search instance properties

Show 1.more ~~ A

skos:notation
<CW.L>%WRAQQ2

https://standards buildingsmart.org/IFC/RELEASE/IFC4_3/
https://standards.buildingsmart.org/IFC/RELEASE/IFC4_3/
HTML/lexical/lIfcRailTypeEnum.htm  Show.3.mare. A~

« hitps://identifierbuildingsmart.org/uri/buildingsmart/ifc/4.3/
class/IfcRail

« https://standards buildingsmart.org/IFC/RELEASE/IFC4_3/
HTML/lexical/IfcRail. hitm

« IfcRail

skos-definition
kolej bez kolejového loZe, jejiz nosnou konstrukci tvofi
zpravidla nosna deska a stabilizovana vrstva ©*

skos:example
pevna jizdni draha ©®

e PRAGOPROJEKT . - - _ . . . - ey
A\
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Workflow description of tool for project specific data standard creation

L/ Completly new software tool

Project sources

selection project
specific
information
«_regeuirement

GeoSPARQL (by
OGC) queering
geospatial data

explorefview/create/select
DS
ComElIMe

AN\

PRAGOPROJEKT
-

. . . —-—
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QOips— GIFC+ B — Qe

AN\
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Example of item within generated project specific data standard

Relation between project specific data standard and data dictionary

I I
Czech national data
dictionary

Interconected Datg Dictionary as a keystone of IDS creation

Selected properties
Czech national data
dictionary Property 1
selector/explorer
comBIMe Property 3
Property 5 / efc_..
Selection have
Selected properties
Project specific data Property &
standard
have Property 8
Data templates ¥
Property 9 / etc...
Data templates X perty
Data templates Z / etc...
P I Selected properties
Property 7
Property 4
Property 2 / efc_..

- ¥ CZECH
w STANDARDIZATION
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Creating project specific data standard above data dictionary
Project domain overview

ﬁb comBIMe (D Projekty 0 Svétly &, Admin Doss Tmp [ odhlésit

& Projekty

& Export v + Novy projekt
Celkern nalezeny 4 projekty
Vyhledat Sefadit  Od nejnovéjsiho v 3] -
DK Dopravni komplex AN Administrativni komplex oK Obytny komplex
Dopravni komplex Administrativni nebo obchodni komplex, nebo komplex sluZeb Obytny komplex

Testovaci projekt pro ovéfeni funkcionalit prohlizecky - liniova stavba (DS SFDI v5)

Posledni aktualizace Vytvofeno Vytvofeno

Gitery, 18. dnora 2025 9:11 / Upra\.rit ﬁ stieda, 5. (inora 2025 17:23 f Uprav" ﬁ patek, 31. ledna 2025 14:12 / Upravit ﬁ

Komplex ruin
Komplex ruin

KR

Ur&eno pro evidenci pamatek a jejich komplexi

Posledni aktualizace
nedsle, 9. Gnora 2025 14:55 Z Upravit 1

Celkem zobrazeno 4 zaznam( z celkovych 4 + Zobrazit dalSich 6 zdznamil Schovat poslednich 6 zdznami

I/'\\\ Interconected Data Dictionary as a keystone of IDS creation
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Creating project specific data standard above data dictionary

Dopravni komplex
Dopravni komplex

Posledni aktualizace
ttery, 18. dnora 2025 %:11

Testovaci projekt pro ovéfeni funkcionalit prohlizegky - liniova stavba (DS SFDI v5)

Dilci projekty

Celkem nalezeny 2 projekty

NAZEV ENTITA

Vozovka Silnice

Zelezniéni svriek Zelezniéni dréha
< Predchozi 1 Dalsi »

AN\

PRAGOPROJEKT
-

Project overview

POPIS
DS SFDI v5 silniéni ¢ast - SO fady 100

DS SFDI v5 Zeleznicni &4st - profese 2.1.a Zelezniéni svriek a spodek

Interconected Data Dictionary as a keystone of IDS creation

&, Export v £ Upravit 7 Odstranit

+ Novy diléi projekt
Z Upravit  [J Odstranit

Z Upravit [J Odstranit

Pocet zdznam( na stranku = 10~
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Creating project specific data standard above data dictionary
Project configuration overview

rt:: 1; inora 2025 9:21 Kolejova draha Kolejowy systém Konstrukce Zeleznitniho/ kolejového nasypu DUR Projektant Tvorba projektové dokumentace 7 Obnovit na wichozi

DS SFDI v5 Zelezniéni édst - profese 2.1.a Zelezniéni svréek a spodek

Konfigurace kol X Ukogint re#im editace

koleje ) v

kolejnicovy pas (koleje) () ~
Description fada kolejnic spojenych v podéiném sméru kolejnicovymi spojkami nebo svafenim; za sebou ndsledujici kolejnice vzdjemné spojené v celé délce
Definition fada kolejnic spojenych v podélném sméru kolgjnicovymi spojkami nebo svafenim; za sebou ndsledujici kolejnice vzdjemné spojené v celé délce
Examples kolgjnicowy pas
VLASTNOST
éislo koleje + Pfidat
cdst stavby + Pridat
datum konce platnosti servisu + Pfidat
datum dokonceni + Pfidat
I/'\\\ Interconected Data Dictionary as a keystone of IDS creation Eﬁs* ot
PRAGOPROJEKT 7T aGEnCY

A\ ¥



Creating project specific data standard above data dictionary

Zelezniéni svrek
Zelezniéni dréha

Vytvoreno
litery, 18. dnora 2025 9:21

DS SFDI v5 Zelezniéni é4st - profese 2.1.a Zelezniéni svriek a spodek

Konfigurace

kolejnicovy pas o
VLASTNOST
Eislo koleje
Edast stavby
datum konce platnosti servisu
datum dokonéeni
datum uvedeni do provozu

datum zahdjeni praci

AN\

PRAGOPROJEKT
-

Export information requirements IDS/XLS

& Export v

£ Upravit 7 Odstranit

Kolejovs draha Kolejovy systém Konstrukce Zeleznigniho/ kolejového ndsypu pUR Projektant Tvorba projektové dokumentace 7 Obnovit na vjchozi

JEDNOTKY

Interconected Data Dictionary as a keystone of IDS creation
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Thank you for your attention

If you will have any further questions please do not hesitiate and contact me at
jiri.bunes@pragoprojekt.cz
Jiri.Bunes@agenturacas.gov.cz
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