Data dictionary in local content

benefits of unitary knowlege database for digitising processes in construction industry



Local Data dictionary VS Project Specific Data standard

* National database of information requirement * Filtered output from data dictionary for specific project

* Knowlage database interconnecting specific * Prepared data standards are exported to IDS and
information needs from various professions delivered as a part of contract documents to specific project
* For specific information needs of construction * Creation of project specific data standards are based
professionals managing consolidated data templates on Level of Information Need (ISO 7817-1)

and properties
* Management of realtions between data templates,
properties and their sources — technical and legal standards

Each project is unique and is necessary to offer project specific data standard

Data standard consist of data templates and properties which comes from national information needs
National Data Dictionary
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Why it can works?
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Ontology in IT

» Strictly based on technical standards
* |SO 704:2022 Terminology work — Principles and methods
 ENISO 12006-2:2020 Building construction — Organization of information about
construction works - Part 2: Framework for classification
e [SO 1087:2019 Terminology work and terminology science — Vocabulary
e [SO 24156-1:2014 Graphic notations for concept modelling in terminology work
and its relationship with UML - Part 1: Guidelines for using UML notation in

terminology work

What is it good for?
Creating knowlege database, RDF, LLMs as a data source for
using Al in management of construction information

Abbreviation

RDF — Resource Definition Framework — originally designed as a data model for metadata, RDF graph statement is represented by: 1) a node for the subject, 2) an arc that goes from a subject to an object for the

predicate, and 3) a node for the object
LLM — Large Language Models — cooperation between RDF and LLM brings faster ontology data preparation thanks LLM which can be pre-trained by using ontology schemas

Al — Artificial Intelligence — a general description of tasks which are used for training of LLMs
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Why we need to have data dictionary aligned with 1ISO 704 — terminology works

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

English © JoiNus
NEWS & AGENDA @® [DENTIFICATION

PIARC PIARC

DISCOVERING PIARC WORK TOPICS OUR ACTIVITIES NEWS & AQ

OUR ACTIVITIES

DISCOVERING PIARC  WORK TOPICS

Home » Our activities » Road Dictionary » Term of the Dictionary | vozovka Home » Our activities » Road Dictionary » Term of the Dictionary | vozovka

Term of the Road Dictionary Term of the Road Dictionary

e "Vozovka ":
+, VOZOVKa . et
Tean cenpmamns® .’ L;nguage P\ARC Road Dictionary / Czech

Language : PIARC Road Dictionary / Czech » Theme : Silnice Projekt Prvky silnini komunikace

« Theme : Silnice Projekt Vozovky - Definition : Zpevnéna cast pozemni komunikace uréena pro pojizdéni vozidel.

» Definition : Cast silniéni komunikace postavena nad kryci vrstvou nebo vylep$enym podkladem. Poznamky: 1. Zahmuty jsou vyhrazené jizdni pruhy, odpodivadla a mista akolo. 2. V L
Australii a Spojenych statech je vozovka definovéna jako jizdni pruhy a odbocka. el 1
281 T T TR T

Name Pavement \

—
~ ~\ l e |

(Pavement Code IfcPavement 4 & copy ) o o J 2 ch .

= e D ——

= Language : PIARC Road Dictionary / English

05016
05022

Theme : Roads Design Pavements &
= -——— Name Carriageway

« Definition : Part of the road structure above the capping layer or improved subgrade. fcamageway
Code IfcRoadPartCARRIAGEWAY ( 9 copy |

Language P\ARC 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.

= Synonyms : roadway (US)

05013, nsongsoza

* Within each language are words that are spelled the same but have different =
meanings (homonyms), those create problems in machine data processing
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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
Czach national data | Vo |
Gzech national data dictionary opetty
dictionary 5| selectoriexplorer
Property 5/ elc.
Selecton e
Selected properties
[ Project specific data | / Property & |
PT—— have Property &
Data templates Y il
| Proparty 9 etc.
Data templates X
Detatemplates 2 /te. §——w
Property 7
Propery 4
Property 2/ etc.

Detail view of worklow in new software fool

Completly new software tool

[ |
|setecton project .
sz NQIDS — GBIFC » oo — QBCF
H regeuirement
H
H GeoSPAROL (by
i 0GG) queering
] geospatial data
£
explorelviewcreatelselect
DS
ComBiNe
content since 012024
o —" oo W 5 e Shove 3 st i n 92024 st
i siruclured according SKOS
Data source of European data iems of czDD. 1 Tiems of czDD
BuidingSmart deta europa eu min. confent extra content not used yet
DataDictionary (publshed according =
| D E| |foets srosprenavel | Picture
| ~ =
T §| /oermienskos detniton URLinks
— Czech national data .
H IFC432 B[ |uRiwi IFC mode data example
< 180 16730-1.2024 Content specifcation H
HE — IE ioms oTez0s |
E H | intero. content |
H extemal datasels g Toms o705 ] HicEniy mapping
° . x = I ntipsistandarcs buildinasmart ora/IF CRELEASENFCA 3/
{e.0. RDF frplets) T ot content
agdd ocal published via H ; Domain / skos hiddenLabel
| Peels/Properes SPARQL endpoint B | | notaton / skosnotation
(based on local (DCAT-AP spec) H
information fieed). | o siosomie
| pardor Partor Partor
\ Solce / skos:scopeNote:
Specifcaton ofvecsoures
g Data dicionary siructure aceording SO 1200622015 /-3:2022
H
it amain (o0 5
bulding permis) H
content of nationsl S| roamwmpEssTRDS Froparies TROS sEusis ol G e s
H data dictoniary 2| | stucture - implented implemented sere ISOEC 81346
: H 2| | oata Tempiatetem 1 Propery e 1 Table Constructon sements
£ H
H somsnus] 5 | | Ota tempitetom2 Property lem 2 Table Construction Enfty
H Insfrastructure e Other informattion £| |patatempiate ltem 3 Property fiem 3 Table Bult Space
g domain information m!‘ ‘:‘.}‘ requirement (e g =4
8 requirement ey building permits) B
&
8CF 2
8
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Domain specific national content as a source for creation of information requirement

Domain specific level

domain information

requirement

requirement (e.g.
building permits)

Content which has been showed as a first preview in 9/2024 - not aligned with RDS in those times
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dictionary
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Structuring/mapping/enriching content in knowledge database of czech national data

Structuring/mapping/enriching content since 9/2024 L1 X ———

i
\ Data fotirce for /

General sources

~

Data source of

European data

BuildingSmart data.europa.eu
DataDictionary (published according
S open data directive)
" j
Czech national data
IFC432 RChosaty
> ISO 16739-1:2024 Content specificalion
O!h’
external datasets
b (e.g. RDF triplets)
_added local published via
Psets/Properties SPARQL endpoint
(based on local (DCAT-AP spec.)

information need).
/ | Part of Part of Part of

N
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Content of each item within the czech national data dictionary

Content which has been showed as a first preview in 9/2024 - first part

structured according SKOS
Items of czDD Items of czDD
min. content extra content not used yet
bel / skos:prefLabel Picture
Definition / skos:definition URL links
URIIRI IFC model data example

' ifcEntity mapping

Items of czDD
opt. content

Notation / skos:notation

ample / skos:example

Czech national data dictionary - each item

Soyce / skos:scopeNote

items of czDD
interop. content

/ hitps://standards.buildingsmart.org/IFC/RELEASE/IFC4 3/

Domain / skos:hiddenLabel
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Example of basic relation between items

Qs - PWirc- @

—Qar

Data dictionary structure according 1ISO 12006-2:2015 /-3:2022

Data templates / RDS Properties / RDS structure - not RDS / Reference designation system -
structure - implented implemented serie ISO/IEC 81346

Data Template Item 1 Property Item 1 Table Construction elements

Data template Item 2 Property ltem 2 Table Construction Entity

Data template Item 3 Property Item 3 Table Built Space

Czech national data dictionary - vocabularies
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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/
HTML/lexical/IfcRailTypeEnum.htm Show 3 more. A
M & « https:/identifier.buildingsmart.org/uri/buildingsmart/ifc/4.3/

& slab track®" - pevna jizdni draha®s class/IfcRail o
« https://standards.buildingsmart.org/IFC/RELEASE/IFC4_3/

HTML/lexical/IfcRail.htm

Types:
http://onto.fel.cvut.cz/ontologies/ufo/object-type " el
skos:Concept skos:definition
kolej bez kolejového loze, jejiz nosnou konstrukci tvori
RDF Rank: . i i g cs
I) zpravidla nosna deska a stabilizovana vrstva
skos:example
Q, Search instance properties pevna jizdni draha ©
skos:prefLabel ~ skos:altLabel
slab track ® show 1.more. v kolejnice uchycené na pevné jizdni draze ©°
skos:scopeNote skos:hiddenLabel
A concrete or bituminous agglomerate slab replaces ballast 7S s

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* &"

« kolej bez kolejového lozZe, jejiz nosnou konstrukci tvofi zpravidla
nosna deska a stabilizovana vrstva *(zdroj: TNZ 01 0101
Provozovani drahy - Nazvoslovi - Cést 1: Zelezniéni stavebnictvi
Nazvoslovi Ceskych drah. Oblast: Sdélovaci a zabezpe&ovaci B L.
zafizeni)* ¢ v 7.8.3.1.1 Semantic definition ¢

7.8.3.1 IfcRail

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

A rail is a2 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

skos:notation s - : . : =
function is to ensure guidance of moving for vehicles or other kinds of machineries.
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How it practicaly works?



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

slab track @,

€edtina  English

Definition

Type Object Type 4
Exact matches

Parent terms 2.1 a Zeleznicni svriek a spodek ZS  DSS-OBJEKTOVERADY
Track  RDS-CONSTRUCTION-ELEMENT

Content editing and administration — ,,user friendly“ — basic posibility of change and editing

Sub terms
Related terms Beton  DSSVLASTNOSTI
Notation <CW.L>%WRA002
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 Sariudo, David Garcia-Sanchez
Example
Vocabulary DSS - Data templates - components
State Proposed term
Comments ' Additional properties 1 Validation  Change history  Snapshot history
PROPERTY VALUE
o « https://identifier.buildingsmart.org/uri/buildingsmart/ifc/4.3/class/IfcRail
 https://standards.buildingsmart.org/IFC/RELEASE/IFC4_3/HTMU/lexical/IfcRail.htm (2
= https://standards.buildingsmart.org/IFC/RELEASE/IFC4_3/HTML/lexical/IfcRailTypeEnum.htm (%
= IfcRail
I/l\\\ Interconected Data Dictionary as a keystone of IDS creation %s* CIECH . e
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Content editing and administration —,,nerd friendly“ —advanced posibility of change and editing
(GraphDB from Ontotext)

SPARQL Query & Update o edtor oly e ([

Unnamed X Vyhledani autorapojmu X @

1+ PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>

2 PREFIX pdp: <http://onto.fel.cvut.cz/ontologies/slovnik/agendovy/popis-dat/pojem/>

3

4+ 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
9

Y & [ 68

skos:hiddenLabel ?hiddenLabel .
?changeRecord pdp:ma-zménénou-entitu ?t ;
10 a pdp:vytvoreni-entity ;
11 pdp:ma-editora ?author .

12 } ORDER BY ?author

keyboard shortcuts

B Table = Rawresponse ;7 Pivot Table . Google Chart

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

komponenty/class/pevna-jizdni-draha

2 https://agentura-cas.cz/DSS/dss-—datove-sablony-— "slab track"@=" 75"@cs https://termit.fel.cvut.cz/users/michal-hanak
komponenty/class/pevna-jizdni-draha

I/l\\\ Interconected Data Dictionary as a keystone of IDS creation a\s* czecH
.=
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Content visualisation

Visual graph o

slab track ¢

& slab track®" - pevna jizdni draha®s

Types:

RDF Rank:

b

Q, Search instance properties

Show 1 more

skos:notation
<CW.L>%WRA002

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

« https:#identifier.buildingsmart.org/uri/buildingsmart/ifc/4.3/
class/IfcRail

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

« IfcRail

skos:definition
kolej bez kolejového loze, jejiz nosnou konstrukci tvori
zpravidla nosna deska a stabilizovana vrstva ¢

skos:example
pevna jizdni draha ©
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Workflow description of tool for project specific data standard creation

L/ Completly new software tool

|selection project

AN\ DS — GBIFC~ B - Qi

specific
®» information ‘
g '_reqeuirement
3 GeoSPARQL (by
§ OGC) queering
= geospatial data
[ ‘
explore/view/create/select ‘
IDS ‘

ComBIMe
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Creating project specific data standard above data dictionary
Project domain overview

‘g‘d comBIMe (D Projekty 6 Svétly 2 Admin Doss Tmp [ Odhlésit

()} Projekty & Export v + Novy projekt
Celkem nalezeny 4 projekty
Vyhledat Seradit  Od nejnovéjsiho v 23] =
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 Vytvoreno Vytvoreno
utery, 18. Gnora 2025 9:11 i quv“ G stfeda, 5. Unora 2025 17:23 f Up'av“ O patek, 31. ledna 2025 14:12 / Upravh G
Komplex ruin
KR ompilex ru

Komplex ruin
UrEeno pro evidenci pamétek a jejich komplexd

Posledni aktualizace
nedéle, 9. inora 2025 14:55 / dpravit D

Celkem zobrazeno 4 zdznam( z celkovych 4 =+ Zobrazit dalSich 6 zaznama = Schovat poslednich 6 zaznamd Pocet zaznamii na stranku 6
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Creating project specific data standard above data dictionary
Project overview

Dopravni komplex

Dopravni komplex

&, Export v 2 Upravit [ Odstranit

Posledni aktualizace
(tery, 18. Gnora 2025 9:11

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

Dilci projekty

Celkem nalezeny 2 projekty + Novy diléi projekt

NAZEV ENTITA POPIS
Vozovka Silnice DS SFDI v5 silniéni é4st - SO fady 100 Z Upravit [ Odstranit
Zelezniéni svriek Zelezniéni draha DS SFDI v5 Zelezniéni é4st - profese 2.1.a Zelezniéni svriek a spodek Z Upravit 7 Odstranit

1 Dalsi > Pocet zaznami na strdnku 10

PRAGOPROJEKT | STANDARDIZATION
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Creating project specific data standard above data dictionary
Project configuration overview

;?;f::?\m—amﬁ 921 Kolejova dréha Kolejovy systém Konstrukce Zelezniéniho/ kolejového nasypu DUR Projektant Tvorba projektové dokumentace m 1J Obnovit na vychozi

DS SFDI v5 Zeleznicni ¢ast - profese 2.1.a Zelezniéni svrsek a spodek

Konfigurace kol X Ukogint rezim editace

koleje @) v

kolejnicovy pés (koleje) o P
Description fada kolejnic spojenych v podélném sméru kolejnicovymi spojkami nebo svafenim; za sebou nasledujici kolejnice vzéjemné spojené v celé délce
Definition fada kolejnic spojenych v podélném sméru kolejnicovymi spojkami nebo svafenim; za sebou nasledujici kolejnice vz4jemné spojené v celé délce
Examples kolejnicovy pas
VLASTNOST
¢islo koleje + Pridat
¢ast stavby + Piidat
datum konce platnosti servisu + Pridat
datum dokoncenl + Pridat
I/l\\\ — ¥ CZECH
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Creating project specific data standard above data dictionary
Export information requirements IDS/XLS

Zelezniéni svriek

Zelezniéni dréha

Vytvoreno
(tery, 18. (nora 2025 9:21

DS SFDI v5 Zelezniéni &ast - profese 2.1.a Zelezniéni svriek a spodek
Konfigurace

kolejnicovy pas o
VLASTNOST
¢islo koleje
¢dst stavby
datum konce platnosti servisu
datum dokonéeni
datum uvedeni do provozu

datum zahdjeni praci

MNNN\
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Kolejové driha Kolejovy systém

Konstrukce Zelezniéniho/ kolejového nésypu

JEDNOTKY

DUR

Projektant  Tvorba

&, Export v Z Upravit ) Odstranit

projektové dokumentace

DATOVY TYP

p— ¥ CZECH
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Zménit kontext [ Obnovit na vichozi



Thank you for your attention

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