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Agenda

— General methodology for alternative encodings

— The GeoJSON Encoding
— Structure
— Model Transformation Rules
— The GeoJSON Encoding
— An Example for the Addresses Theme with GN elements
— An Example for the Environmental Monitoring Facilities Theme with O&M elements

— Usability of the GeoJSON Encoding
— Test methodology
— (CanlUse results
— Planned enhancements

— Discussion and Questions
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Alternative Encodings

Approach & Structure
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A Quick Clarification

Default Encoding Additional Encoding Alternative Encoding

The default encoding is part of Does not have to satisfy all IR Shall satisfy all IR requirements
all data specifications requirements for a data set for a data set

Data that complies to default Data owner does not need to Data owner needs to prove
encoding is INSPIRE compliant prove compliance compliance

Central Tooling is available, e.g. Central tooling is not required Central tooling is not available
the INSPIRE Validator (yet)
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General Requirements for Encodings

The Implementirp\? Rules on interoperability of spatial data sets and services (Commission
Regulation (EU) No 1089/2010, Article 7) lays down the following requirements for encoding rules:

Every encoding rule used to encode spatial data shall conform to EN ISO 19118. In particular, it shall
specify schema conversion rules for all spatial object types and all attributes and association roles and
the output data structure used.

Every encoding rule used to encode spatial data shall be made available.

Additional rules:
— Spatial Reference Systems
— Character Encoding (UTF-8)

Recommendation:
— Encoding rules should be based on international, preferably open, standards
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An Approach to defining the Alternative Encoding

— —

e Why do we e \What model e How can this
create this transformation encoding be
encoding? rules need to implemented?

e Which be applied to e How can we
problems need match the validate that all
to be solved? conceptual IR require-

e Which themes model to the ments are
and use cases capabilities of addressed?
are covered? the format’s

logical model?

- J N J - /
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Structure of the Alternative Encoding

— Background

— Scope
— Use Cases
— INSPIRE Themes
— Cross-cutting INSPIRE requirements

— Terms & Definitions

— Normative References

— Schema Conversion Rules
— Instance Conversion Rules

— Optional: ATS/ETS, Examples
— Optional: Model Transformations (for Simplification, Flattening)
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The GeoJSON Alternative
Encoding

Structure, General Encoding Rules, and INSPIRE Themes
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The components of the GeoJSON Encoding Rule

GeoJSON Encoding Rule for INSPIRE
Addresses
GeoJSON Encoding Rule for INSPIRE ViogE! :
: o s Transformation
Environmental Monitoring Facilities Rules

! Other GeoJSON Theme
i encoding rule i

5 Examples
Glossary

INSPIRE UML-to-GeoJSON
encoding rule
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INSPIRE UML-to-GeoJSON encoding rule

1. Preface /. Schema Conversion Rules
1. Types

2. Properties

Scope 3. Associations
1. Use Cases

2. Themes
3. Technical Issues
4. Technical Limitations

Introduction

8. Instance Encoding Rules
1. Requirements and Recommendations

2. Mapping from Conceptual Model to
GeolJSON Logical Model

4. Cross-cutting INSPIRE requirements 3. Alternative Coordinate Reference
5. Normative References Systems
4. |dentifiers

Terms and Definitions 9. INSPIRE Theme Encoding Rules
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Glossary

Glossary for Alternative Encodings

INSPIRE Alternative Encoding Rule
alternative encoding rule alternative encoding

An encoding rule that is not the INSPIRE default encoding rule and meets all requirements from the INSPIRE Implementing
Rules on interoperability of spatial data sets and services.

INSPIRE Additional Encoding Rule
additional enceding rule additional encoding

An encoding rule that is not the INSPIRE default encoding rule and does not have to meet all requirements from the
Implementing Rule on interoperability of spatial data sets and services.

NOTE Not all elements from the INSPIRE Generic Conceptual Model might be encoded.
Bijective Transformation

In mathematics, a bijection, bijective function, or ene-to-one correspendence is a function between the elements of two
sets where each element of one set is paired with exactly one element of the other set, and each element of the other set
is paired with exactly one element of the first set. There are no unpaired elements. In terms of a transformation, this means
that for every source model element, there is a corresponding element in the target model, and the transformation can
first be executed in the direction A > B and then back 8 > A", with A equalto A" .

[Wikipedia]
Bijective Model Transformation

A Bijective Model Transformation is a model transformation where each model element in the source and target model is
paired with exactly one element of the other set, and each element of the other set is paired with exactly one element of
the first set. This means if the model transformation between an original model and the transsformed model is lossless,
and the original model can be fully recreated based on the transformed model.

Bijective Data Transformation

This means if the data transformation between the default encoding and the alternative encoding is bijective, that
conversion is lossless, and the original data set using the default encoding can be fully recreated based on the data that
was transformed to the Alternative Encoding before.

Code

Representation of a label according to a specified scheme

[150 19118:2011]

Conversion rule

Rule for converting instances in the input data structure to instances in the output data structure
[1SO 19118:2011]

Data

P of i ion in a formalized manner suitable for communication, interpretation, or

processing

[ISO/IEC 2382-1:1993]
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INSPIRE default encoding rule
default encoding rule default encoding
encoding rule that is specified in [D2.7, Annex B (normative) Default encoding rule]

NOTE The INSPIRE default encoding rule is the encoding rule specified in ISO 19136 Annex E with the extensions in GML
3.3 together with the additional rules stated in [D2.7, Annex B].

Encoding process

Encoding

Conversion of data into a series of codes

[ISO 19118:2011]

Encoding rule

Encoding

Identifiable collection of conversion rules that define the encoding for a particular data structure

NOTE The term Encoding is used as a synonym for both Encoding Rule and Encoding Process and should therefore not
be used in the alternative encoding specifications.

[ISO 19118:2011]
Information

Knowledge concerning objects, such as facts, events, things, processes, or ideas, including concepts, that within a certain
context has a particular meaning

[ISO/IEC 2382-1:1993]
Format

Language construct that specifies the representation, in character form, of data objects in a record, file, message, storage
device, or transmission channel

[1SO 19145:2013; ISO/IEC 2382-15:1999]
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GeoJSON Encoding Rule for INSPIRE ADS/EMS

1. Preface
2. Normative References

3. Conformance Class Core
1. Model Transformation
2. Model Mapping

4. Examples (Informative)
5. ATS/ETS (Informative)
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Catalogue of Model Transformation Rules

MTOO1: Flattening of nested structures

MTO0O02: Extract Primitive Arrays

MTO0O03: Association/Aggregation to Composition with Hard Typing
MTO004: Association/Aggregation to Composition with Soft Typing
MTOO5: Simple Geographic Name

MTOO06: Property Composition to Association

MTOO7: Simple Citation

MTO0O08: Simple Codelist Reference

MTO009: Simple Period
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Model Transformation Rule Structure

Extract Primitive Array
S i
- Ca te g (0] ry . ﬁ:»?: Extract Primitive Array

© lowerLevel Category

° ° In some cases, direct flattening of high-cardinality properties will lead to data usability issues further d
— escrl I OI l UML Model Not applicable QGIS supports arrays of simple properties. This method can be used to extract the salient property of z
Description example where this can be applied is to store relationships between objects:

<au:Adminis

© lowerLevelUnits: LinktoToUnit_01, LinktoToUnit_02, LinktoToUnit 03, ..

— UML Representation (if applicable) = e
— Original Instance in Default Encoding —
— Transformed Instance in Default/Alternative = b =t

E n cod i n g E;mmm m f:;i% ; ~lowerteveltnit: [-KIG20172_exseple_Adainistrativetnit_lod™, “KIG20172,exsmple_Ade
— Model Transformation Rule w | T, B rpmmmmermemee
— Instance Transformation Rule el
— Solves Usability Issues e I
— Known Usability Issues oy [ —

| The transformed model is fully compliant to INSPIRE as long as no mandatory properties other than th

— INSPIRE compliance e — R
‘ fing TODO List in 2017.2 repo that applied this pattem or very similiar
— Known Examples
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xamples

El INSPIRE-MIF / 2017.2 ® Unwatch~ 9 * star | 1 YFork | 5
¢» Code (1) Issues 56 i1 Pull requests 1 11 Prajects 0 == Wik uli Insights.
Branch: master | 2017.2 / GeoJSON / ads / examples / ads_example_1.geojson 65 lines (65 sloc) = 3.28 KB o IE] R Blame | History | [ ¢ ®
. thorsten-reitz address comments en PR + ©Mapbox © OpensStreethap Impi the underlying map
~
1 contributor _ ItTime 2015-12-19T12:11
i iProcedureName
32 lines (32 sloc) 1.46 KB & @ Raw Bl I Ref
= rocedureReference
o @ Mapbox @& Openstr;
+ - :rvedPropertyName
_ inspireld.localld \
:rvedPropertyReference
inspireld.namespace | plingFeatureName Piézométre de St-f
wateFeatureOfinterestName
position.specification
rateF th
position.specification.href Step 2015-11-07T12:00
| YMeasureName meter
position.method JMeasureReference http:ifwww.openg
It 2209122078220,
position.method.href < >

position.default ) '
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Next Steps & Timeline

— Editorial Changes and Fixes

— Addressing/Closing open issues from GitHub Repo
— Addressing changes and requests from community
— Acceptance & Release 1.0
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Usability of the GeoJSON
Encoding

Testing, Results, Open issues
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Testing Methodology

— Definition of test cases

— Provision of test data sets

— Manual testing with each software
— Documentation in JSON Format

— Generation of readable
documentation
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Documentation of GeoJSON Tests

This document deseribes the tests being performe to sssess usabiity of INSPIRE data in Gea/SON
enceding.

GeoISON it being discussed a2 an slternative encorfing for INSPIRE dats. To determine whet
festures of GeaISON to use in that shermative encoting. we have specified thi test suite for client
spplications.

GeoJSON support

Load data from file
Test f the ciient can load and disploy data from » _geojsan file
TestiDs:

* geojsen_file_load
* geojson_file_display

Download data from WFS
Test if client can load and display geojson data from 3 WFS
Test IDs:

* geajson wFs_load
* geajson WFS_display

Edit / create features
st if clent: can edit/croate goojson features
Test IDs:

+ geojson festures edit

 geajson_features_create
File Size

Test if the ciient handle big file sizes
Test IDs:

* peojson_size 200m load
* geojson_size 200m display
* geojson_size 1000n_load
* geojson_size 1000m display
* geajson_size 2000m Toad
* geojson_size 2000m display
* geajson_size 3000m_load
* geojson_size 3000w dizplay

Geometry

GealSON allows qui ety of Geometry types. In of v that cients
n peometry and then style snd
Points

Can the saftware Iuad and displey Point gecmetries without any sues?
Test IDs:

+ geojson_geometry_point_load
* geajson_geometry_point_display

LineStrings
Can the software load and display LineSiring geometries without any issues?
Test IDs:

* geajson_geametry_Tinestring load
* geojson_geometry Tinestring display

ey e b 4 Pt o 8 WPt ety
Test 05

* geofson geowetry_miltipaint_load
* geojson_geometry_multipaint_display
* geojson_geoetry_miltipoint_large

ary hisues? Are the fsoes wath

wthous any
very Larpe rumber: of Ines 1 3 Muiine Geometry?

Yot 10

o geojson_geonetry_miltiline_tosd
o geojson_geonetry_siltiline_di
o geojson_geosetry_multiline_large

MuftiPotygons

wath vy large rusmbers o poivgors in 8 MuTPolvgan Geometry?
Test 105
o geofson_geometry_mit ipolygon._losd

* geojson_geometry_multipolygon_display
* geojson_geometry_multipolygon_ large

‘Geometry Coflections.
Con the scltare lond ard upley Geometry Coections?
ot

© geojson_geometry_geometrycollection_load
* geojson geametry_geometrycel lection. display

Mixed-type Geometry Collections

* geojson geometry_wived_geametrycollect ion load
* grofson geosetry mixed_geometrycollect fon_display

30 coordinates

Con the softars read and dipiay geometries that uie 1 orinstes per poution]

Tt 10%

o geojson_geovetry_34.load
© geofion_geemetry_3d_display

Property Types

These sty

P

Ave the isues

g whether they can be

ted for Ty, Thary charch whethee the progerty s read and con be ied i sryling and

processing.

Bookean

Can these be

wted in processing/anabytic took?
Tt D

* grosson_property boolean_load
o geojson_property_boolean display

* geojson_property_boolean style

® geojson property boolean processing

Ay

e aterof

these be uned in procesuing/anstyt tock?
Tt 105

9e0json_property_array_load
Aisplay

geofsen_property_srr
geojson_property_array_style

geojsen_property_array_processing

Properties with complex data types

e uned in procensing/snaiytc tocks?
Tost O

o geojson_comples_property_load

® geojson_complex_property. display

* geoison complex_sroperty.style

* groson_complen_sroperty_processing
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Can the Encoding be used?

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

3.4.4-Madeira December 2018 update

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

3.4.4-Madeira December 2018 update
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Required Enhancements (for GeoJSON/GML/...)

To be discussed with vendors in June Meeting

TBT Multi-Type Collections Multiple features in one location
can’t be identified

Better support for arrays in
attribute table
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Time for your Contributions ©!

— Questions & Discussion

— Editorial issues:
— Create issues and Pull Requests on GitHub

— Implementations:
— Report any implementations & Experiences

— Add theme-specific Encoding Rules
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Questions? Feedback?
+49 6151 155 408

Info@wetransform.to

www.wetransform.to

www.linkedin.com/company/wetransform-gmbh
https://twitter.com/tr_xsdi
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