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« What is code list? and code lists in LADM Edition |

 Land administration and Semantic Web

* Requirements for semantically enriched code list values

A metamodel for refined code lists and their values
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What is code list?

1ISO 19152: 2012 LADM — LA _Party Class

ol

ISO TC/211 and OGC standards generally uses the class diagram (static view modelling) of
the UML.

UML class diagram basically consists of classes, their attributes, operations and
relationships.

In this way of modelling, data types are assigned to attributes in order to specify the
allowable characteristics of the attributes.

One of the options to determine which values an attribute can have is to utilise code lists.

VersionedObject Data Types

efeaturaTypes
Party::LA_Party i
exiPID: Oid [0..1]

name: CharacterString [0..1]
pld: Oid

role: LA_PenyRoleType [0..%]
type: LA_PartyType
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What is code list?

ClassA
[A code list is a simple list of values without any structure. } '+ vale:

+ walue3d

Code lists and their values can be considered as a supplement to the classes and associations
within a standard and they provides initial examples for further structuring of the domain.

When modelling for actual systems to be implemented typically, the half of the efforts
are devoted to the creation of the UML class diagrams as backbone of the structure. The

other half of the efforts are spent on specifying the actual code list values.

However, the code lists in international standards (e.g. ISO and OGC) are generally just
mentioned in the diagrams and present only a simple list of example values without any
definition, reference to the source of a definition, multi-lingual alternative term support
and semantic relationships (e.g. hierarchical, associative) in many cases.
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Code list in LADM

LADM code lists only include example values, and the specification of code lists is left to ‘User
communities [who] have to define and manage their own values when implementing’ the standard.

LADM is currently under the systematic review of ISO and adding more content, meaning and
structure to its code list values has been considered taking a step forward in development of LADM.

acodeliste scodelists vcodelists scodelists
acodelists scadelists scodelists Administrative: Administrative:: Administrative:: Administrative::
Party:LA_PartyType Party::LA_GroupPartyType Party:LA_PartyRoleType LA_RightType LA_MortgageType LA_AdministrativeSource Type LA_ResponsibilityType
- — + agriActivity + levelPayment + agriConsent + monumentMaintenance
+ baunit + assaciation + bank + commonQwnership + linear + agriLease + waterwayM aintenance
+ group +  baunitGroup + cerifiedSurveyar + customaryType + microcredit + agriNotaryStatement
+ naturalParsan + family + citizan + fireWaod + deed
+ nonMaturzlPersan + ftribe + conveyer + fishing + mongage acadeLists
+ employae * o grazing ) +_litle Administrative::
+ famer + informalOccupation «codeLists LA_RestrictionType
+ lease Administrative::
+ moneyProvider + occupation LA_Av ailabilityStatus Type scodeLists * adminPublicSentlude
+ notary + ownemship M ive:: + monument
+ state Administrator + ownemshipAssumed + archiveConverted LA_BAUnitType + monumentParly
+ sunvayor + superficies + archiveDestroyed + noBuilding
. + tfenancy + archivelncomplate + basicPropertyUnit + senitude
+  writar +  usufuct + archiveUnknown + leasedUnit + senitudePartly
+ watemghts + docAvailable + rightOfUsaUnit

Figure J.1 — Code lists for Party Package
Figure J.2 — Code lists for Administrative Package
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Land administration and Semantic Web

<« G Y A Notsecure | cadastralvocabulary.org 2 % © » 0O {!@

The Cadastre and Land Administration
Thesaurus (CaLAThe) _
« Terms from LADM, OGC LandInfra, and Homeane fntroduction

CalAThe overview This website presents a thesaurus for the domain of cadastre and land administration, CalLAThe. The domain regards

. . . ) - the surveying and mapping of land, more specifically the boundaries of land parcels and individually owned buildings
Seve ra I exlstl ng th esa u rl (e g G E M ET Alphabetical listing and building parts (condominiums), as performed by the profession of surveyors. From a public point of view, the
‘O ? Graphical overview domain provides the administrative and technical base for taxation of land and buildings, and for land use planning;
 — from a private point of view, the domain supports security in ownership and other land-related rights.

Query /
AG ROVO C’ a n d STW Th esa u rUS fo r O/ T Ser The domain of CaLAThe spans technical issues: surveying and mapping and geoinformatics, as well as social science

Cadastre and Land Administration Thesaurus (CaLAThe)

QGC landInfra Code Lists issues, including law and public administration. Limited consensus exist on core concepts [1] and in order to improve
. B o the scientific basis for domain research, this Cadastre and Land Administration Thesaurus (CaLAThe) was developed and
ECO n O m ICS Version overview: issued 2011. The development benefitted from standardization efforts within the domain, detailed below. However, the
Version 5 intro standardization efforts so far addressed only parts of land information management, and from different perspectives:

database maintenence vs update processes. Thus, as of 2021, CalLAThe serves as a mediating platform, which could

. 9 . 5 . o
) Encoded Wlth SKOS Version 4 intro support an alignment of the standards, and hence data interoperability [2].

Version 3 intro Standardization within the construction domain developed differently from standardization within the geospatial domain.
Research is aiming at the integration of Building Information Modelling (BIM) and Geographic Information Systems

(] The Ia St Ve rsion of Ca LATh e i nCI u des code Version 2 intro (GIS). Approaches include applying semantic web technology with intermediate data schema(s), which refer to a shared

Initial version ontology. CaLAThe may facilitate the development of such ontology, and thereby support e-government initiatives, and
more generally recurrent overhaul of existing information systems.

.
I Ist a nd Va I ues Of ISO LAD M a nd OG C References CalAThe is a semantic resource, a controlled vocabulary, which follows the W3C SKOS recommendation and - where

About us possible - employs URIs of concepts and links to other Linked Open Data sources. It is one of the many semantic

La nd I nfra t h at is m a d e ava i Ia b I e th ro u g h ;isa?llé;]clzstgfgsénggspggeégg;i? the Basic Register of Thesauri, Ontologies & Classifications (BARTOC), and
BARTOC and OGC Definitions Server e Do e
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Land administration and Semantic Web

<« C (¢ & explorelandvoc.org/landvoc/en/index

c - the Linked

e % @ » 0@

Vocabularies  About  Feedback Help | Interface language: English~

Content language  Eng| Search

Alphabetical Hierarchy

A BCDETFGHI LMNOPR
STUWY 2z

abandoned land
boriginal i Peoples

access rights » nFm of access
access to land > land access
activities
adjudication
advocacy
rarian law - agricultural and mraL legislation
rarian policies - land polic
rarian reform
rarian structu
rarian 5ystems - agrarian structure
I‘Iffl“llfa[ﬁnd rural law - agnculm ral and rural
gislati
ricultural and rural Le \stauon
ricultural land > far
ricultural land managemen
nrf:ltura[law - agricultural and rural
gisl
ericultural systems = farming systems
riculture
roforestry systems
ropastoral systems
eropastoralism ~» agropastoral systems
d institutions - devetupmen[ agencies
lienation (land)
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Vocabulary information

TITLE LandVac - the Linked Land Governance Thesaurus

DESCRIPTION  LandVoc is a thesaurus covering concepts related to land governance, facilitated by
the Land Portal Foundation.

LAST Tuesday, February 1, 2022 08:24:42

MODIFIED
TYPE http:/ [ www.w3.0rg/2004/ 02/ skos/ corefConceptScheme
URI http:/ /landvoc.org/landvoc

Resource counts by type

Type Count
Concept 310

Term counts by language

Language Preferred terms Alternate terms
Arabic 310 3
English 310 101
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Land administration and Semantic

<« C {Y @ inspire.eceuropa.cu/codelist 2 w @ & 0O

European Commission > INSPIRE > INSPIRE registry > INSPIRE code list reg;

INSPIRE code list register Search Q

& Help us improving the Re3gistry software! Please fill our quick survey at http://europa.eu/!Bn84ct &

1D: http://inspire.ec.europa.eu/codelist
Label: INSPIRE code list register
Content Summary: The INSPIRE code list register centains the code lists and their values, as defined in the INSPIRE implementing rules on

interoperability of spatial data sets and services (Commission Regulation (EU) No 1089/2010). NOTE: It does not yet
include references to external code lists and the additional code lists and extended values proposed in the Data
Specification Technical Guidelines.

Owner European Union

Register manager: European Commission, Joint Research Centre

Control body: Control body for the central INSPIRE registers and INSPIRE register federation

Submitter: Nominated submitting organisations for the central INSPIRE registers and INSPIRE register federation
Contact point: JRC INSPIRE Registry Team

Licence: Europa Legal Notice

Other formats: XML

Ragistry 150 13135

RDF/)(ML JSON
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Problem and Aim

ﬁ?roblem: adding more meaning and content to code list values Semantic Wem
Technologies can be used, however code list values can be structured in a number of ways
within the framework of the Semantic Web using various formalisms (format, vocabulary,
registry).

To overcome this issue, a joint understanding in structuring, extending and maintaining
Qode list values is required that may be achieved through an agreed metamodel. /

Aim: creating a metamodel for structuring, extending, and maintaining semantically enriched
code list values and implementing of the proposed framework.

To achieve this aim the requirements for semantically refined code list values should be firstly
collected and/or determined.
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Requirements for a semantically enriched code list values

[When developing a new model, it is important to reuse existing standards as a foundation. }

ISO 19150-2:2015 — Rules for developing ontologies in the Web Ontology Language (OWL)
standard, which ’defines the conversion of the UML static view modeling elements used in the
ISO geographic information standards into OWL’

This standard proposes the use of SKOS for code lists.

‘SKOS has been broadly adopted for vocabulary formalization. SKOS supports the codelist requirements of
membership and extensibility.’

ﬂSO 19150-2:2015 sets a number of requirements for the conversion from UML code lists to SKOS: \

’A CODELIST shall correspond to a Class , a ConceptScheme , and a Collection.’

‘The Class shall be a subclass of skos:Concept.’

The use of skos:broader, skos:narrower, and skos:related properties in order to specify the
hierarchical relationships between values.

The utilisation of skos:broadMatch, skos:closeMatch, skos:exactMatch, skos:narrowMatch and

skos:relatedMatch properties are suggested to record the relationships between values of a code
list.
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Requirements for a semantically enriched code list values

ISO 19150-2 only focuses on conversion from UML code list values to SKOS but it
does not specify requirements for structuring semantically enriched code list values,

such as versioning, localisation (i.e. country profile), alternative values and
maintenance.

* To identify the requirements for semantically enriched code list values several experts
(from Kadaster, Geonovum, Universities) meeting were held.

* After several meetings with experts, thirteen requirements are identified. The
selected thesauri and registries are evaluated against the identified requirements.
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Requirements for a semantically enriched code list values

Requirements | Solutions S1 CaLLAThe 52. LandVoe 53, INSPIRE 54, Geolexica | S5. 0GC Definitions
code list register Server
R1. Selection of code list values OGC Landlnfra, LADM, ... FAQ's Land Tenure INSPIRE Data 150 standards Terms defined by
Thesaurus, LADM. ... Theme OGC or communities
R2. Identifier for code lists and their skos:ConceptScheme, rdf:Description, rdf: Description, Yes Yes
values skos:Concept, rdf:about rdf:about rdf:about
R3. Label (preferred and alternative) for | skos:prefLabel, skos:altlabel skos:prefLabel, skos:prefLabel, Yes Yes
code list values skosxl:prefLabel, skos:altLabel
skos:altlabel,
skosxl:altlabel
R4. Definition of code list values (and skos:definition rdf: Description shkos:definition Yes Yes
source of definition) rdftvalue
R5. Determining the values that belong to skos:inScheme, No skos:inScheme - -
a code list skos:broader
Re.  Hierarchical and  associative | skos:broader, skos:narrower, skos:narrower, Mo Yes Yes
relationships between code list values skos:related skos:broader,
skos:related
R.7 Mapping relationships across different skos:exactMatch skos:exactMatch Mo Yes Yes
code list values skos:closeMatch skos:closeMatch
skos:broadMatch
RE. Versioning of code lists and their Partly ves No Mo Partly yes Partly ves
values (and concurrent versioning)
R9. Procedures for updating code list No No Mo No MNo
values (e.o. new, chanped, deleted)
R10. Semantic web view of code lists SKOS RDF/XML SKOS RDF/XML, RDF/XML Yes Yes
SPARQL Endpoint
R11. Support for multiple languages Yes, with labels Yes, labels and Yes Yes Yes
{alphabets) skosxl:literalForm
R12. Support for national extension Partly yes Partly yes Partly yes - -
R13. Selecting possible registries to | Yes, through OGC Definitions AGROVOC - - -
publish and maintain code list values Server, SKOMOS
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/\ Proposed Metamodel for LADM Code Lists

Proposed Metamodel

<<CodeList>>
MappedRelationship

+ skos:closeMatch
* skos:exactMatch
* skos:relatedMatch
« skos:narrowMatch
+ skos:broadMatch

<<CodeList>>
SemanticRelationshipType

= skos:narrower
+ skos:broader
+ skos:related

skos:Concept

CodelListValue

« skos:identifier :xsd:anyURI

* skos:prefLabel :rdf:langString

» skos:definition :rdf:langString

« rdfs:isDefinedBy :xsd:anyURI

* prov:wasAttributedTo :prov:Agent
» dct:hasVersion :xsd:string

« det:created :xsd:date

« prov:invalidatedAtTime :xsd:dateTime

!skos:member

y

skos:ConceptScheme

i}

CodelList

| —skos:inScheme
—>

« skos:identifier :xsd:anyURI

» skos:prefLabel :rdf:langString

» det:description :rdf:langString

« rdfs:isDefinedBy xsd:anyURI

= prov:wasAttributedTo prov:Agent
+ det:hasVersion :xsd:string

« dct:created :xsd:date

* det:modified :xsd:date

» proviinvalidatedAtTime :xsd.dateTime

J

v

skos:Collection

skos:member



Documentation Links

Implementation and Demo Environment Links

To follow along in the overview of this metamodel and to see the demonstration version live (or to attend

to interact with the model yourself) please make use of the following data stories:

® Summary implementation document (developed for the purpose of LADM Workshop):
https://data.labs.kadaster.nl/lexi-rowland/-/stories/summary-ladm-code-list

" Demonstration environment:
https://data.labs.kadaster.nl/experiment/-/stories/ladm-metamodel-Demo



https://data.labs.kadaster.nl/lexi-rowland/-/stories/summary-ladm-code-list
https://data.labs.kadaster.nl/experiment/-/stories/ladm-metamodel-Demo
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