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Where is the what if the what is in how?

= Project ‘Basic registries for Flanders’
= FGIA
= Authentic source data ‘
= Basic registries

= Model-driven architecture
= Modeling rules
= Modeling process
= Methodology
= Tools

= Challenges / questions to forum
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SDI-Flanders - FGIA

SDI-Flanders is a collaborative framework in order to develop and implement a sound
communication and management system for geographical information in Flanders

Partnership between Flemish public authorities (local and regional)

The Flemish Geographical Information Agency (FGIA) is the executive body of the SDI-
Flanders
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FGIA

‘ Centralised product and service supply

‘ Standardisation of products and services

‘ Cooperation with partners

‘ Partner support

1995 2000
:i'lr"l?, L g -;—"9‘ SDI-Flanders SDI-Flanders decree
LISl o) decree implements

INSPIRE directive

VLAANDEREN
ONDEASTEUNEND CENTRUM

@ ®
Spatial plan online
R | Geopoint
N Ge02002 portal
: A (Set of geodata
o viewers)
1998 2002 2013
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Authoritative data FGIA
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Large-Scale Reference Database (LRD)

= Start data collection 2000 - Full coverage since 2013
= Official recognition authentic data source 2015
= Free open data 2015

_
\

4.300.000 4.700.000 64.000 1.000.000

buildings parcels km roads manhole covers

1.300.000 40.000 20.000 11.000

poles km curbstones km job canals bus shelters
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Central Reference Address Database

= Authentic data since 2011

= Use / error reporting compulsory
for government institutions

= Decentralized maintenance by
municipalities

= Free open data
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Roads register

= 2014 first release
= 2015: second release (update)
= Validation by municipalities

= Update on the basis of
= Address database
= Large-scale Reference Database
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Buildings register

= Business analysis completed

= 1st conceptual datamodel developed
(similar to BAG NL)
= Start realisation in 2015

Parcels register
= Cooperation national cadastre — FGIA
= Efficient exchange of information

= Shared responsibilities:
* FGIA: buildings, cadastre: parcels
= Relations building-parcels: shared

= Start realisation in 2015

Basic registries for Flanders
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Motivation for basic registries

Data operate as independent silos

« Confusing, complex
» Slow and inefficiént
 Contradictory information

Need for a buildings register

 Building information in both CRAB and LRD

Need for ‘linked data’

« Data work together
« Unambiguous objects and relations

Data harmonisation INSPIRE (2017)

Basic registries for Flanders
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Basic Registries for Flanders
Terrain Large Scale Topo

Persons

Locatlonal mformatlon
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Concept

= Registers only contain core
information design ‘
= Data in registers work together

= Persistent identifiers / lifecycle
under

construction

= Combined centralised and
decentralised data management

= Compulsory use and error reporting

= Free open data

decommissioned
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Definition ‘
Basic registers are authoritative (geographical) data sources

Basic registers have an important societal relevance and are being used within
(administrative) business processes of the government

‘ Basic registers are part of a semantic coherent system of objects and relations

‘ Basic registers describe the (real world) lifecycle of objects
‘ Basic registers are modelled according to the ‘Modelling rules for basic registers’
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Work packages
g Dusinesscase ...

» Cost benefit analysis
e scenarios

— B EIET e e 2

» Uniform methodology
* Meets known user requirements
« Compatible with INSPIRE data specifications / ISA core

== Architecture

* Implements the data model into databases
« Makes data operations manageable
* |s flexible and extensible

= T)o)centralised data management

» Centralised administration: based on generic FGIA-processes
» Decentralised administration: user friendly, one stop shop

» Organised for the whole system of basic registers

* Based on agreed upon business rules
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Lego mixels
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Information architecture based on
a model-driven architecture (MDA)

=Applying “modeling rules” as basis for
modeling basic data ‘

=Step-wise and incremental modeling process
=Using INSPIRE UML Profile and tools

=For "management” of the basic data
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Modeling rules

= “Inspired” by Danish “Modelregler for grunddata”
= More or less equal document structure

= Similar content, but different level of detalil
= Different approach (INSPIRE UML Profile used)

= Modeling rules are applied to modeling of basic data, but
= Are also tested “during” the modeling process

= Are modified if the need occurs from the modeling process

= This is possible because FGIA is (currently) the only party using the
modeling rules
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Step-wise incremental modeling proces

First step: Model for Core Objects and Core
Relations

* First test against known business processes
» Constraining them via rules:

» Constraints are referenced inside the data model, but
(currently) described in Excel

Second step: Adding just enough detail

» Essential properties and extra objects
* Description of identifiers and (real world) lifecycle of objects
* Validate against known use cases with stakeholders

Third step: Adding more detail

» Operations and (potentially) actors
» Good enough to start “service modelling”
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Step-wise incremental modeling process

Known business Validated use cases
processes (by stakeholders)
Core objects & ° Extra objects & s Operations &
core relations properties actors
Informal
constraints Formal rules
(business rules)
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Step-wise incremental modeling process

Known business

ﬁ processes

Core objects & s
core relations

properties

Extra objects &

Validated use cases ‘

_

[ (by stakeholders)
s Operations & ‘
actors
Informal \

constraints
(business rules)

Formal rules

Data models

» Service models

Iterative evolution from high-level data models,
to detailed data models to service models

Basic registries for Flanders
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Using INSPIRE UML Profile & tools

Known business Validated use cases

ﬁ processes [ (by stakeholders)

Core objects & ° Extra objects & s Operations &
core relations properties actors
k Informal \
constraints Formal rules
(business rules)
Data models > Service models

UML models in EA tool (Sparx) - INSPIRE UML Profile - additional UML

EA repository (TFS) v

ShapeChange (XMLSchema, Data dictionary, SQL DLL) v

Database (e.g. SQL Server) v

Services (e.g. WFS, Web API's)Y
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View on (TFS) repository connected to
EA | Project Browser

|EaEE % B @+ @

¥ @ Releases
4 @ Projecten

- 88| 2011019 - Hubble 2.0
- 4B 201103 Wegenregister

28| 2012001 - KLIP digitale fase
4 38| 2013030 Basisregistraties

b IE 2013030 Generieke Interne Resources

4[] 2013030 Producten

4 I:I 2013030 Basisregister (TO-BE)
a B3 2013030 BR basisgegevensmodel
%E 2013030 BER basisgegevensmodel
| «application5chema=» BR-Basis-Generiek

i B9 applicationSchemas BR-Basis-Kern
a B3 2013030 BR gegevensmodellen
= «application5chema» BR-Adressen
| «application5chema» BR-Gebouwen
i B9 «applicationSchema» BR-Percelen
|| =application5chema= BR-Wegen
» 4E3] 2013030 BR processen
» 43 2013030 BR services
1 2013030 BR strategie (map)
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ShapeChange as MDA transformer

= ShapeChange transforms UML data models
(INSPIRE UML Profile) to:
= XMLSchema ‘
= Feature (or object) catalogues
= SQL DLL
= JSON schema
= RDF/OWL ontology

u EtC- Home About Get Started Examples Application schemas Transformations Output Targets

ShapeChange

ShapeChange
Processing application == e O |
schemas for geographic 18] e o

information =

Generate GML application schemas, HTML
feature catalogues and other representations
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“Management” of basic data

= Basic data models designed for management of basic data:
= Additional metadata is added for management purposes
= E.g. provenance
= Concepts (and data dictionary) are in Dutch language

= Facilitates support of decentralized data management (e.g. by
municipalities)

= Our basic data models are not equal to “data products™:

= Should be able to be “transformed” to
= INSPIRE data specifications
= POl's
= Open Linked Data (RDF, JSON-LD)
= Legacy data formats (?)
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Our MDA in a diagram

Real world

Registered world

wegsegmertiD beheerder begntid
1 1 71022 2014-02-20 14:35:32.237
2 2 8 2014-02-20 14:35:32.237
3 3 -8 2014-02-20 14:35:32.237
4 4 AWVTI2  2014-02-20 14:35:32.237
5 5 71022 2014-02-20 14:35:32.237
& 6 AWVT12  2014-02-20 14:35:32.237
7 7 71022 2014-02-20 14:35:32.237
8 8 AWVTIE  2014-02-20 14:35:32.237

Basic registries for Flanders

Universe of discourse

Independent
object or concept A
with specific properties

Relationship

Independent
< > object or concept B
with specific properties

rigorously described in

Conceptual schema

Multiplicities / roles |

UML package

featureType A featureType B dataTypes
J Relationship
- aggregation
- compaosition
- generalisation F
- realisation codelists
- dependency
Unified Modeling Language (UML)
Modeling independent from chosen |
database model, technology or platform metadata added
Application schema Feature
catalogue

converted using encoding rules

e

ey

SQL DDL (database) XML Schema RDF
Tables Namespaces URIs
Primary/foreign keys Declarations Statements
Indexes - Elements - Subject
Schemas - Types - Predicate
- Object

Datatypes
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Our MDA applied to basic data registers

Real world

e

Universe of discourse

S Conceptual schema
Basts Registies High-level overview of
core objects and core relations
Conceptual schema Conceptual schema Conceptual schema Conceptual schema
“Addresses” "Roads” "Buildings" “Parcels”
Application schema
“Generic
l l l l modeling units”
Application schema ‘ﬁ’\pplica:ion schema f\pp‘lic_atiog schema i\pplicat'i'on schema 5  <<featureType>>Object
“Addresses” Roads BUildlﬂgs Parcels < <featureType>>CoreObject
™ —= < <featureType>>CoreRelation
— — —>
— — - —>
“FC | LFC . FC | ch """"" Llpc
| | i 2
. . - .

Registered world

wegsegment|D  beheerder  begintid

71022 2014-02-20 14:35:32.237
el 2014-02-20 14:35:32.237
2 2014-02-20 14:35:32.237
AWVTIZ  201402-20 14:35:32.237
71022 2014-02-20 14:35:32.237
AWVTIZ  201402-20 14:35:32.237
71022 2014-02-20 14:35:32.237
AWVTIE  2014-02-20 14:35:32.237
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View on (TFS) repository connected to
EA i Project Browser

;@Fb%%l%lvvl‘f&l@

% b H@ Releases
4 3% Projecten

- §E8] 2011019 - Hubble 2.0
- 38| 201103 Wegenregister
28| 2012001 - KLIP digitale fase
a 43| 2013030 Basisreqgistraties
i [ 2013030 Generieke Interne Resources

4[] 2013030 Preducten Abstract, generic

4 ¥B3 2013030 BR basisgegevensmodel

%E 2013030 BR basisgegevensmodel

b B «application3chema» BR-Basis-Generiek OnIy core objects &
| «application5chema» BR-Basis-Kern '
core relations

Schema per 4 4B3) 2013030 BR gegevensmaodellen
register, i 4B «applicationSchemas BR-Adressen
more detailed i 4B «applicationSchemas BR-Gebouwen

i 489 «applicationSchema» BR-Percelen
i 4ES] «applicationschema= BR-Wegen
- 4E3] 2013030 BR processen
» 43 2013030 BR services
1 2013030 BR strategie (map)
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Generic model elements ‘
S.

= Generic model elements are extended in concrete model element
= Object or normal register object
= KernObject or core object ‘
= KernRelatie or core relation

= These are abstract model elements containing common and
essential properties for:
= |dentification, lifecycle mgt, provenance
= Status management (only applicable to core objects)
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UML diagram of generic model elements

Meta-GDI URI patroon
{domain}/resource-clzzs}/{resource)freference}
met {reference} = attibuten INSPIRE-identifier = namespace + locallD + versioniD

adatsTypes adataTypes wdataTypex
Identificator Alternatieveldentificator Status
+ naamiuimte CharacterString + alternatieveldentificator CharacterString + statusType StatusTypeCodelijst
+ pohjectldentificstor :CharacterShing + alternatisveldentificatorType AlternatieveldantificatorTypeCodelijst + geldigWan :DeteTime[0.1]
+ wemnsigldentificator :CharacterString + geldigTot :DateTime [D..1]
wocodelists wcodelists
Codelijsten:: Codelijsten::
AlternatieveldentificatorTypeCodelijst StatusTypeCodelijst
adataTypes
Registratielnformatie
+ registratie DateTime | afeatureTypes
+ wie WisCodselijst Ohject
+ wat WatCodelijst = = —
+ waarcm WasromCodelijst i 'ﬁeﬂhfm@_l:'mf'w
+ wannesr DateTime [0..1] = uerzizBegintijd DateTime
+ bronType :BronTypeCodelijst = wemizEindtijd DateTima [0.1] .
+ gltematieveldentificator :Alternatieveldentificator [l:l,,_'l_:
+ registratielnformstie Registratislnformatie [1.7] 5
aoodelists woodel ists
Codelijsten: Codelijsten:: : &
WieCodelijst WatCodelijst
«xoodelists acodelists
Codelijsten:: Codelijsten:: efeatireTypes: | adataTypes
WaaromCeodelijst BronTypeCodelijst KemObject KernRelafie
+ EemOChjectSiatus :Status + relatieBegintijd DateTime
: + relatieEindtijd :CateTime [0.1]
+ registratislnformatie Registetizlnformatis
wcodelists
MethodeGeomefrieCodelijst
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Basic data model Only core objects &

core relations

(Details are hidden)

o.- +yerwijstNaarWegsegment

+isEenFundticneleEenheidBinnenGebouy
—— adata Typen . == wdataTypes
Straatnaam\legsegment ~| AdresPerceel
T T -
KemAe =
2! L ;
+draagtStraatnaam |/ 0" +drasgtAdres 0. 125} «dataTypes +bevatVerblijfsobject
AdresVerblijfsobject

—
| +drasgtidres e, |
T

+behoort TotAdres 0..1

«featureTypes «featureTypes
Persoon Organisatie
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Basic data model 2> genere

model elements

0
e = adataTypes
ofeatureTypes & BR-Basis-Generiel::
adataTypes :J |
+staato 0
a.- +heeftGebouw

+verwijsthasiVegsegment 0.1 +verwijsthsarPerces|

«.datat YPEn

1 +isEenFundticneleEenheidBinnenGebouw

adataTypes
AdresPercesl

adataTypes
+drasgtidres 0.* AdresVerblijfsobject| +bevatVerblijfsobject

+draagiStrastnaam

| +heeftStraatnaam 0.

| +draagtadres

i
I
|

h =
+bevathdres L
+bevatidres +behoortTothdres 0.1

sfeatureTypes | «feature Types
Persoon Crrganisatie
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Example: More detail in “Building”
model

wdataTypes
Thema

afeatureTypes
ObjectGebouwenregisier
- inOnderzoek Boolean
- officieel Boclean
- thema Thema [D..7}
- document :Docoment [0..%]

typs
beginDatum :Date
eindDstum :Date

wdataTypen
Document

datum Dete [0..1]

omschrijving :CharacterString [0..1]
documentLink :CharacterSiring
eigenaar CharacterString [0..1]

+isEenFunctioneleEsnheidBinnenGebouw f\1

+bevatWerblijfschjecth [/, -

wdataTypes
Funetie

functie !BestemmingCodelijst
functieGeldig\an :DateTime
functieGeldigTot :EhateTirn-E[ﬂ..'i]

e Schema per
| reqgister,
codeLis more detailed

MethodeVerblijfsobjectGeometrie
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Challenges / questions to forum

= What about our approach of using « association
classes » for modeling core relations (extension of the
association class via generalization)?

\

= Should a data model for « management » of basic data
have strong multiplicities? Should they be more loose
and be managed via constraints/rules?

= What about our approach of this data model for
management of basic data versus products (e.qg.
INSPIRE, ISA)?
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