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wetransform in a Nutshell

Who are we and for whom do
we work?

« Based in Darmstadt, Germany
* Mission: Building Green Data Ecosystems
* More than 100 customers, over 4,000 users
* hale»studio: OS software for
data transformation
* hale»connect: Integrated & automated
(INSPIRE) data platform
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Making Open Standards Work! Le
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Three Steps to Useful Data

Why are we discussing GeoPackage et al.?

e

transform

 (an | solve my problem?

 (an | find data to solve my
problem?

 (an | access the data?

Can | use the data in my
environment?

Do | need to spend a lot of
effort to integrate it?

Can | use the data to solve
my problem?

Can | share the solution
with others?



Starting to use the data

What hurdles are there before | can use the data?

Format
Decoding

Format
Decoding

Content
Support
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The Impact of GeoPackage
What does it change, compared to GML?

Less
Variability

Format
Decoding

Fewer
mismatches

Content
Support

Content
Support

transform

Focused on
key content
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Using multiple encodings
...and multiple models?

transform

validate!

! 3 .'
I I I
: Harmonised apk : : Harmonised gml
: Data : : Data ;
I I I
I Simplified Model | |
| =
r
:
Complex : Harmonised gml Harmonised
Data : Data ; Data
i
i
i
[ .

GeoPackage for INSPIRE 9



Apply Best Practices

Common approaches help improve interoperability

Apply common rules for IDs (and |dentifiers and

inspirelds)

Use or Agree on shared code lists, even if they

are not perfect, and document mismatches

For alternative encodings (GeoJSON,

GeoPackage): Use existing guidelines where

they exist already

into the “Not-Invented-Here” Trap

Recommendation: Apply best practices instead of falling

News

gmlid, gmlidentifier and the InspirelD - Clarifications and Best Practices
12.02.2018 by Thorsten Reitz

Many people who create GML, and in particular INSPIRE GML, hit some common challenges around identi-
fying features. In part. these come from technical requirements of XML/GML, and in part they come from
INSPIRE requirements.

An INSPIRE feature will generally have three properties that identify objects, each with a different purpose:

gml:id : This is the mandatory XML element ID, and it is encoded as an attribute of the element. It is used
to uniquely identify that element in the current document, and serves to identify the target object of an
Xlink. It has to match a defined pattern, e.g. it must start with a letter or underscore. It is first and foremost
a technical identifier, though it should be stable over time (e.g. over multiple transformation runs) and
should thus be grounded in a property of the source feature. Only if it is stable over time, Xlink references
across documents can actually work. The gml:id is used by the WFS standard query GetFeatureByID.

inspireId: This is a specific, often mandatory, complex property of INSPIRE objects, which consists of
three sub-properties - localld, namespace,and version. The INSPIRE ID should be stable, and is usually
used to clearly identify the object in its specific domain. Often, existing keys are re-used 1:1 as the
localTd.

gml:identifier : This is the optional external element ID, i.e. it should include a namespace to make it
globally unique. not just in the current document. It is a standard property of all GML objects, it is encoded
as an element, and is of the type gml:CodeWithAuthorityType . This is also a technical identifier which
should be stable over time. INSPIRE recommends to use the namespace and localTld fromthe inspireld
to build the identifier,and INSPIRE identifiers USEthiSCDdeSpace:http:f/inspire.ec.eu—

ropa.eu/ids

Le

transform
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Comparing Encodings Le
No silver bullets - each encoding has advantages and weaknesses

Production & consumption in back-end systems Performance critical web/mobile Systems data exchange
Small to large payloads applications (middleware),

All geometries Direct usage in Desktop GIS Compliance Testing
High precision geometries Large data sets (> 10GB)

Lossless encoding of complex models with many associations

Validation/Quality Assurance

Consumption in desktop GIS Delivery of small sets of features Delivery of entire data
Delivery of whole data sets (overhead) sets with multiple
Medium to large data sets(> 1 GB) Validation/Quality Assurance types/ table to GIS users
Most types of geometries Extremely large data sets (> 100GB)

High-precision geodata

Data + (cartographic) Views

GeoPackage

Consumption in web & mobile applications Performance critical web/mobile Web application
Smaller Payloads (< 10MB) applications accessing individual sets
Simple geometries (limits on types of geometries) Large payloads of relatively simple
Limited Precision geometries Complex geometries, topologies® spatial features
High-precision geometries (< 1m)
Validation/Quality Assurance

GeoJSON




Performance, Compared
Benchmarks for common Geoformats, normalized to Shapefile

Shapefile

GeoPackage 0.7
GML 2.8
GeoJSON 2.6

FlatGeoBuf 0.9

All Formats use the same basic schema. Geometry is 50% of the data volume (100.000 polygon features).

"

1.1
1.1
1.2

1.0

0.9
7.7
15

0.5

Recommendation: Use multiple encodings to best support
different applications for your data

0.2
60
100

0.1

0.6
2.0
2.7

0.4

* Source of the performance comparison:@bjornharrtell/ @flatgeobuf

Le

transform
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transform

Can the Encoding be used? Le

Software has different support for different features of formats

gml_file_load
QGIS ArcGIS Online hale studio OpenlLayers FME Desktop Leaflet
2.18.24-1as Palmas

3.4.4-Madeira December 2018 update

gml_file_display
QGIS ArcGIS Online hale studio OpenlLayers FME Desktop Leaflet
2.18.24-Las Palmas

3.4.4-Madeira December 2018 update

gml_WFS2_load

QGIS ArcGIS Online hale studio Openlayers FME Desktop Leaflet
2.18.24-Las Palmas

3.4.4-Madeira December 2018 update

gml_WFS2_display
QGIS ArcGIS Online hale studio OpenlLayers FME Desktop Leaflet
2.18.24-Las Palmas

3.4.4-Madeira December 2018 update

https://github.com/INSPIRE-MIF/caniuse/, https://inspire-mif.github.io/caniuse/generator/out.html

14
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An example simplified Model
For European Noise Directive Reporting

efeatureTypes
AgglomerationSource

agglomerationld: Thematicldentifier
agglomerationMame: SimpleGeographicallame
numberOfinhabitants: integer

applicableSource: MoiseSourceValue [1..%]

size: double

T

afeatureTypes
Agglomeration Source

afeatureTypes
Area Management Restriction and Regulation Zones:
ManagementRestrictionOrRegulationZone

inspireld: Identifier

geometry: GM_Object

zoneType: ZoneTypeCode [1..7]

anvironmentalDomain: EmvironmentalDomain [1..%)
evoidables

thematicld: Thematicldentifier [0..%]

name: GeographicalMame [0..7]

specialisedZoneType: SpecialisedZoneTypeCode [0 1]

designationPeriod: TM_Period

competentAuthority: Related™any [1.%]

wvoidable, lifeCyclelnfoz
+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

P

+ + + + +

agglomerationld: Thematicldentifier
agglomerationMame: SimpleGeographicallame
size: double

numberOfinhabitants: integer

applicableSource: NoiseSourceValue [1.7]
inspireld: ldentifier

geometry: GM_Object

zoneType: ZoneTypeCode

specialisedZoneType: SpecialisedZoneTypeCode
environmentalDomain: EnvironmentalDomain

+ + + + + + + + +

avoidables
designationPeriod: TM_Period
competentAuthority: RelatedParty [1..7]
+ legalBasis: LegislationCitation [1..7]

avoidable, lifeCyclelnfox
+ beginLifespanVersion: DateTime

constraints
[Specify at least the most specific legal instrument .}
{competent&uthonity role shall be “authority*}

constraints
{geometry type must be Polygon}

1. Conceptual Model

2. Streamlined Conceptual Model

Le

transform

v {T| AgglomerationSource!

= agglomerationld_identifier

= agglomerationName_localName

= agglomerationName_localNamelanguage

= agglomerationName_nameEng

= applicableSource

@ gecmetrny

& id

= inspireld_localld

% inspireld_narmespace

@ inspireld_versicnld (0..1)

'8 numberOfinhabitants

@ size
v |T| AgglomerationSourceVoidables
'8 AgglemerationSource_fid
@ beginLifespanVersion (0..1]
= competentAuthority_contact (0..1)
= competentAuthority_indivMName (0..1)
@ competentAuthority_orgMame (0..7]
= competentAuthority_posName (0..1)
= competentAuthority_rele (0..1)
'8 designationPeriod_beginPosition (0..1)
@ designationPericd_endPasition (0..1)
g id
= legalBasis_level (0..1)
= legalBasis_link (0..1)

3. Simplified Logical Model

16



Encoding Rules and Model Transformation Rules

For European Noise Directive Reporting

Geopackage Encoding Rule for
INSPIRE Addresses

eopackage Encoding Rule tor

INSPIRE Environmental Monitoring

INSPIRE UML-to-Geopackage
encoding rule

i Other Geopackage Theme
encoding rule i
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Model
Transformation
Rules

Examples




From GeoJSON & GeoPackage UML-to... Encoding Rules

 Flattening of nested structures

Extract Primitive Arrays

Association/Aggregation to Composition with Hard Typing
Property Composition to Association

Nillable Properties to Voidables Table

« Common Properties to Dataset Defaults Table

* Simple Geographic Name (Substitution)
» Simple Citation (Substitution)

* Simple Codelist Reference (Substitution)
« Simple Period (Substitution)
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The objective

= Enable Delivery of Noise —

Projekt Bearbeiten Ansicht Layer Einstellingen Erweiterungen Vektor Raster Dstenbank Web Verarbeitung  Hilfe

LEBRn sl ee-N-8-EE# T = - T

Directive Data using various O AA LI EERLEDCIL TTEE T LTI i .

ORrv#e St ad %
Favoriten Objekt Wert
. &) Home ~ AgglomerationSourceType
e v Titel 1
e I l ( O I I l S oo gt
@ GeoPackage (jk““”ﬁ”) ]
i
/' spatialite description Environmental Noise Directive (END) DF1_5 Agglomeration Source - A..
@ rostals inspireld_localld AgglomerationSource_AT_a_ag0001
P mssaL inspireld_namespace {{projectEND_DATASET_NAMESPACE}
@ Oracle inspireld_version
agglomerationName_locaName Wien

agglomerationName_nameEng
agglomerationName localNamelanguage  deu
competentAuthority_contact
competentAuthority_indivName
competentAuthority_orgName
competentAuthority_poshame
competentAuthority_role

= INSPIRE-compatible GML

@ ArcGisMapServer

@ competentAuthority_nR http uropa.cu/c / lated
G ArcGisFeatureServer competentAuthority_nR_title Unpopulated
k¢ GeoNode legalBasis Jink
H legalBasis._level
legelBasis_name
legelBasis_nR hitpi// 2 ) ted
legalBasis_nR_ttle Unpopulated
om 5 x designationPeriod_begin
designationPeriod_nR hitpy uropa.eu/c / Jated
YA ®T&H-BAD des\:natmnpevmdinR}\He Unpopulated
M AgglomerationSourceType designationPeriod_end

. beginLifespanVersion
. beginLifespanVersion_nR httpi//i uropa.cu/c / lated
l I I beginLifespanVersion_nR_title Unpopulated
validFrom

validFrom_nR

validFrom_nR title Unpapulated
. . numberOfinhabitants 1862251
size 459
agglomerationld_identifier AT_a_ag0001
agglomerationld_identifierScheme EUENDCode
zoneType i yropa.eu
specialisedZoneType hitps://dd.ei fvoc finspire/ d
environmentalDomain hitp:/fi uropa.cu/t I f
.
O p | I O l l ; Modus | Aktueller Layer & [ Formuar autom. &ffnen
Ansicht. (B2t rilfe

L 7u suchender Typ (Sirg+K) Kein Objekt an dieser Position gefunden, Koordinate |4811602,2541705 | ¥ Mafistab | 11411531 | @ VergrdBerung|100% %) prehung [0,0° g

Zeichnen @ EP5Gi303s @

* Create GeoPackage templates
and samples

= Fvaluate Results in Clients
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Creating the GeoPackage Schemas

= General Rules for all END
topics

= Topic-specific rules

= Alignment to UNIZAR UML-
to-GeoPackage encoding Rule
for all INSPIRE themes

This tabile thus stares bith the unkquely identifying URL far the title and links properties to gogelis,.
This ceuld later be sxplaited for validation and editing purpeses,

Handling composition atiributes with multiplicty 1-n

In INSPIRE, mary attributes of 3 feature type can have mare than one value, This is ysed both ta
represent i d i ips in the madel, but often presents &
challengs in ather encodings than GML

As Geppakals can contain many tables with fareign key refaticaships, such compasitions and
asscciations are handled by introduting related tables. This & onky done when & aroperty type is
camplex and when the maximum multilicity of the aroperty is > 1.

The redaticaship is established using th dard 1D column of the primary key, and a
enlumn ramed <EriRAcwAARLERRREF_FID in the related table An example for such 3 table will laok

ke this (faor the data type Dizectadlonkl:

Bi] BT eaone.FA rection Tink
1043 1528

ALiny 133752

Far concrete conformance dasses, modelers should pay attention that the nesting depth daes not
exrsed 3 by using simple type substitution and ather rules in canjunction with this rule.

Nate: The ) UMLT i ot hove o general rule for this case, but state
that “If a property has a cardinality greater than 1, o suitable mapping needs to be faund on o cose-y-
case bosis. ™

Handling assodiations with a multiphcity of n:m

In INSPIRE, feat have a ¥ ¥ ip. Such i i be in
using a relationship table. In a ip table, there i & primary key, as wellaslw

fareign keys. As in the campesition case, the fareign key calumns are named

<EsSRRSRARLARARE_FID in the related table,

Compared to the general UML-to-Gepaackags appraach, this rule does not require the GeaBadkas
Related Tables extensions but mavy add it at a later point when clients supaort it fully.

A exampleforsuch table will ook ke this (fa the relaton between 30RAMARRRRES R0t

[(E T oommbbalwkabdoindobh FI0 [ Binbbbaknobd mRobidesioabts |
(1553 |

EFLTE] FEELY

Such tables are named according to the types in the relationship, ordered slphabetically:
Ralasisn Zamin

' sen e Laby encodingule.

n Moise Direct

transform

Geometry and spatial Reference systems
150 19107 Geametry types are mapged ta pecmatry types as described in the general UML-
to-Ganmkage. enceding rule’.

Spatial reference syster infarmation i« stered as described in the general UNL-to-Geamsadkags eneading
rule®.

Far END data, the usage ufanrxpanal reference system allawed by the INSPIRE data specifications that
hawve: been extended is define the follwing spatial reference
systems (SRS):

Notes

Lirnited support in QGIS dus to a bug in GDAL< 3.1

Limited suppert in QGIS dus to 2 bug in GDAL < 3.1

EPSG:3038+ | ETRSEI-TM2EN to ETRSAG- Limnited support in QGIS due to a bug in GDAL< 3.1

TM3SH

ETRSEY
EP5G:4326 | WGSBS

The SRS knawn 2 WG5S Wb Mercatar | Pseudo-Mercator {EPSG3EST) is ako supparted by
GeaBikags and the clients but is not listed as an INSPIRE compliant SRS,

conformance Class Major Roads

This sel:hun describies which dan rubes with which pplied to the Major Roads
madel. In thi: i maded, aptional properties have been left out, and

some substitutions have already been applied {such a5 for seARTRRI-

*see omyiaAnLaby encoding-nule mdfiso 19107

cematry types
*sen omyiaAnLaby encoding-nule.

21



Principle: Keep core tables/types lean

" Only include key properties
that have per-feature values in
core table

= Move values that are the same
for all features to
“DatasetDefaultProperties”

"= Move properties that are
nillable to “Voidables” table

v T MajorRailwaySource

8 annualTrafficFlow

‘D centrelineGeometry
id
inspireld_localld
inspireld_namespace
inspireld_version (0..1)
length
linkToReferenceDataset (0..1)
linkToReferenceObject (0..1)
railld_identifier
railName_localName
railName_localNamelanguage
railName_namekEng

LS R T oy I K L oo,

railNationalCode

Le

transform

v T MajorRailwaySourceVoidables
8 beginLifespanVersion (0..1)
8 id
8 MajorRailwaySource_fid
8 validFrom (0..1)

22



transform

Example: DF4 8 Contours & Exposure Data L
T CoddiPropatia “ T ESTATUnitReference | v 7 NeiseCortous

= —— = ESTATLAUReferencelink = category
= codelist =7 :
8 id = ESTATLAUReferenceTitle g id
I% - = ESTATMUTSReferencelink D location
= prﬂpertyhlamex : .
= ESTATMUTSReferenceTitle 8 measurelime_beginPosition
tabIENamE w7 ..
a8 id & measureTime_endPosition
v [T — = cource

attrlbute =B hd Iil_ s 'il_
computationAndMeasurementMetheod '

ESTATUnitC ode 8 beginLifespanVersion (0..1)

8 id p . g id
= propertyName =& FETErEnCELn 8 MNoiseContours._fid

= tableName =& reportingl evel & validFrom (0..1)

b Iil_ 8 validTo (0..1)

ESTATUnitCode
exposedirea

% defaultValue = &

(LLARLARA LA 11

exposedDwellings
exposedHospitals
exposedPeople
exposedSchools
ExposureMajorRoads_fid
exposurelype

id

noiselevel

Il jea, Il o2, 00 |00 oo oo oo [{lI

23



How to create END GeoPackages?

[E3 hale studio 4.0.0.5NAPSHOT - END Reporting Major Roads SHP to GeoPackage (based on HSD) - CAiwetransform\Box Sync\staff\Projects\2020-03 EEA END\major-roads-geopackage-hsd-0.5.halex™ - X
File Tansformation Edit Map Window Help

.
| hal_e»studlo 40+ B e E R e ed [ ] S &S | EEx ®@-i®
M D% Schems Bxplorer 2 E = H B SourceData 13
Source &5 [@E]E] g 5 |5 [@IglE]  SF [AreMosd v P[] 2
type filter text type filter text
AT_a_Mroad 1 2
- SOU rces: ol Mejooadsource Al | o AT Mot . :
. AnnualTraf (0.1) <4000 & annualTrafficFlow - 1% 8] AnnualTrat 1 03567 1 00567
EURoadld (0.1} 400 = beginLifespanversion (0.1) 8] EURoadd 20 20
filename e o = filename AT_a_Mroad AT_a_Mroad
Length (0.1) 4022 beginLifespanVersion_nR _fitle (0.1) Length P 75381
LocReadCoo (0..1) ‘T centrelineGeometry 4052 LocRoadCoo
. LocRoadE_1 = description (0.1) LocRoadE 1
. S h a p efl le LocRoadEnd EuRoadld (0.1) - 1007 LocRoadEnd
LocRoads 1 s fictitious " LocRaads, |
LocRoadsta (0. nNetwork_href (0.1) 8] LocRoadSta 00 00
National 1 (0..1) x4083 National_1 A 25 Welser Autobahn A8 Innkreis Autobahn
NationalRe (0.1) 4088 NationalRo Bundstr-A25 Bundstr-£08
. Reporting (0..1] ReportingE . .
F CIEEETm () s Ezpeidinaepecc | RIS ) the_geom {CRS=ETRS_1989_LAEA} MULTILINESTRING ((46354¢ {CRS=ETRS_1989_LAEA} MULTILINESTRING ({46218
[} ILeiGeo at abase Unetont 1) iy (LY
g R (g = UnRoad_ID AT_a_rd00001 AT_a_rd00002
inkToReferenceDataset ( « [ Metadate . .
= linkToReferenceQbject ( =4 Identifier £6106bd5-ala2-423d-85d9-f54c 1F7d0fdb €3820l551-2602-4§30-8a97-Ba363a0c3897
= roadld_identifier +405%
= roadld_identifierScheme
[ G M L = roasdName localName 1007 v
"] Properties # Alignment @ Map 32 [ Q| Ile ¥ = O £ Transformed Data 52 |@ v =8
8%@)3 MajorRoadSource
. MajorRoadSource 1 2 @
" [araet: GeoPackage s : :
* 8] annualTrafficFlow 19345000 10950000
beginLifespanVersion no value no value
beginLifespanVersion_nR hitp://inspire.ec.curopa.cu/codslist/VoidReasonVehitp:/finspire.cc.curope.eu/codelist/VoidReasonVe
beginLifespanVersion_nR _title unpopulated unpopuleted
d centrelineGeometry {CRS=ETRS_1969_LAEA} MULTILINESTRING ((46354 {CRS=ETRS_1920_LAEA} MULTILINESTRING (46212
description novalue no value
EuRoadld 20 -20
fictitious false false
= inNetwork_href novalue no value
inNetwork_nR hitp://inspire.ec.curopa.cu/codslist/VoidReasonVehitp:/finspire.cc.curope.eu/codelist/VoidReasonVe
inNetwork_nR _title unpopulated unpopuleted
o inspireld_localld END_MajorRoadSource_AT_a_rd00001 END_MajorRoadSource AT a_rd00002
[ | L I ve D e m O =/ inspireld_namespace AT TemporaryTestingNamespace AT.TemporaryTestingNamespace
= inspireld_version novalue no value
8] length 15731 75991
= linkToReferenceDateset novalue no value
S Y P PN - P S TS PP P nosobe v
362M of 2645M [ ¢ |y CST:
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Next steps, getting involved Le

 For each INSPIRE theme, a simplified conceptual model needs to be
designed and to go through the good practice process!

« Simplified conceptual models have been drafted for 7 of 29 relevant themes
 UNIZAR: Addresses, Administrative Units
 END:Area Management, Transport Networks, Human Health and Safety

* Acceptance of these will not happen before Q3/2021

* (ollaboration on other theme models required

* Technical development required

26



Planned/On-going Work on Tooling

 Workflow 1:

* Add schema presets and post-processing transformation projects for the INSPIRE schemas
to hale studio

« Advantage: Easy to implement
« Disadvantage: Lots of effort to configure
*  Workflow 2:
* Add support for configuring and executing individual transformation rules to hale studio
» Advantages: Applies to all models, no manual work on schemas or transformation required

* Disadvantage: Requires much more effort to implement

e

transform
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Get multiple encodings without extra work ©
hale tooling in development

hale hale

connect connect
Data

hale

studio
Data

H

Recommendation: Reduce effort for harmonization by first mapping
to a simplified model or local standard (e.g. ALKIS in Germany)

"

transform
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Summary

* Usability and Usefulness can be improved through...
* |Improving compatibility and quality of source data
* Applying best practices
* Re-using solutions (models, transformations, products)

* Providing multiple encodings in suitable models, including GeoPackge for
GIS users

* To formally use GeoPackage as an INSPIRE implementation path, more
technical and procedural work is required.
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Webinars and 1:1 Sessions

Format Description

Webinar % INSPIRE Solutions for municipal service companies
Webinar % GeoPackage: An alternative encoding for INSPIRE
Webinar . Kommunale Losungen fur INSPIRE und XPlanung
1:1 Session  INSPIRE Monitoring 2021: Identify Compliance Gaps

1:1 Session  INSPIRE Monitoring 2021: Fix Compliance Gaps

Date

April 20
May 18
June 1

April 1-30

May 2-31

Le

transform

Price

free

free

free

free

free
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INSPIRE Online Trainings

Format

15 hours

15 hours

8 hours

8 hours

8 hours

A LA
ar
A
T

A LA
T

A LA
T

Description Audience Date

Datentransformation nach INSPIRE mit hale»studio Beginners June 14-18

Transforming Data to INSPIRE with halex»studio Beginners July 6-10

Transformation for Environmental Monitoring
Facilities & Observations and Measurements

INSPIRE Data Transformation for Geology and
Mineral Resources

Mastering complex INSPIRE transformations
with Scripts

Advanced May 25-27
Advanced June 21-23

Advanced June 8-10

Le

transform

Price

3800€

800€

400€

400€

400€
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transform

e

transform

Any questions?
Reach out to us!

(@) +49 6151 6290 890

info@wetransform.to

www.wetransform.to

www.linkedin.com/company/
wetransform-gmbh

https://twitter.com/tr_xsdi

The Zen of INSPIRE
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