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Context

SDI challenges in Europe

- 24 official languages

- 3 official alphabets

- Different institutional setups
- Diverse data governance

« Celebrated diversity

« Web services make a
difference
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Objectives

- Raise awareness about the types of servcies defined wirthin the
INSPIRE Directive.

- Understand different architectural approaches for serving data
in INSPIRE

- Understand the relationship between INSPIRE services and OGC

standards

- Learning outcomes:

how to understand the INSPIRE TG

how to establish INSPIRE services

Open source technology which might be used

how to create INSPIRE-compliant web services with different
approaches.
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Content

Presentations and demos (approx. 1h)
- Architectures for INSPIRE implementation
- Open source tools
Network services in a nutshell
INSPIRE Metadata and discovery services
INSPIRE Geoportal
- Metadata editor
- Metadata validator
View services
- WMS
- SLD
Download services
- ATOM, WFS, WCS, SOS
Discussion (approx. 1h)

EMODNET Workshop, 07-08 December 2015
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Transformation

relationships can be complex

origin conformant

transformation

simple transformation - renaming, assign new properties
complex transformation - reclassification, geometry calulation
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origin conformant

transformation
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Transformation

. iIs an ETL repeatable procces

analytical
task

data set INSPIRE data set
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architectural approaches, an Overview

One-off transformation + external web based services | Atom/WFS/...
One-the-fly transformation | Atom/WFS/...

Hybrid transformation + integrated web based services | Atom/WFS/...

data set

but what
happened with
changes (update)?

INSPIRE data

need to maintain,
don’t forget

Provider system

EMODNET Workshop, 07-08 December 2015

Consider for choosing an

approach (operational process)

will the data set in future

- +/- static,
e.g. geology

- under frequently change,
e.g. land use

- under permanent change
e.g. air quality reporting

10



One-off transformation + external web based services

T avo™
download conform (oo
INSPIRE dataset

F https://www. i

) ==

data set INSPIRE data

Provider system

positive aspects are:
transformed once for all users

«  better performance when delivering the
data

- no transformation during delivery

«  Wide choice of software components

|

Request get data

negative aspects are:
Requires storage and management of

transformed data
in addition to original data
+  high processing effort

the entire database is transformed
«  to be maintained also transformed data

This approach is useful if data are stable
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Data
Transformation to

INSPIRE schema ’\
oo »
Request

Transformation to
K’ the provider schema

data set

Provider system

European
Commission
—

On the ﬂy transformation+ integrated web services

Data in INSPIRE
schema

il

- ( https://www. ) il

positive aspects are:

only the original data has to be
maintained

only the requested data has to be
transformed

- \\/\_/“

Request get INSPIRE
data

eg. Snowflake/GolLoader/-PublisherWFS, GeoServer (?)

negative aspects are:

Performance issues

* high processing required before delivery
especially for large volumes of data and
complex transformations

* the same data is potentially transformed
multiple times

e Caching or pre-processing mechanisms
has to be used

This approach is useful if data is continuously or frequently updated

EMODNET Workshop, 07-08 December 2015
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One-off transformation + pB + integrated web based

services

download conform

INSPIRE dataset
4 L. )#
O . hnp /,lwww
data set Pseudo INSPIRE conform gdb

Request get data

Provider system €g. ArcGIS for INSPIRE

positive aspects are: negative aspects are:

Data transformed offline can be Data provider still has to store
managed in same system as original transformed data

data e.g. in the same database management Limited FOSS-GIS solutions (current)

system, not as GML files
¢ '‘On-the-fly’ get more performance
because of predefined data structure

This approach is useful if data is continuously or frequently updated

Joint
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Architecture : European View

UK INSPIRE
Geoportal

“gampt
oo C- German INSPIRE
S oI
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Spanish INSPIRE -
Geoportal
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Architecture : European View

.
Sam P

a0 Xl‘menn»en

German INSPIRE
Geoportal

Spanish INSPIRE
Geoportal
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Architecture : European View

K Discovery NS

UK other NS...
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EU INSPIRE Geoportal
— Offerlng central access for
Discovery
View
Download
Transformation
| Invoke
7 - Network services
. B erman INSPIRE
e el Geoportal
i Nyal e z'.‘m-- w ; Y g ;)""';
Spanish INSPIRE | e @ 00 e .
Geoportal iy e
| Itallan INSPIRE
Geoportal
EMODNET Workshop, 07-08 December 2015 L 17
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EU INSPIRE Geoportal
— Offerlng central access for
Discovery
View
Download
Transformation
| Invoke
7 = Network services
. B erman INSPIRE
—— Geoportal
ity N n_Londo .nlm. : i
N il
Spanish INSPIRE | sus Wrew =0 =0 w
Geoportal iy e
‘ Itallan INSPIRE
Geoportal
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Technology for implementation

EMODNET Workshop, 07-08 December 2015 19




The ecosystem of tools - m

Open
Source

Desktop Light

client client

a=

Ready to
use

Costumised
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ETL

* Extract

* Transform
* Load

EMODNET Workshop, 07-08 December 2015 21




Some popular solutions

Tool Data Transformation Metadata management Networl_( SE-WICES
Publishing
£ *

HALE

FME

Geokettle

Geoserver

Mapserver

Deegree

Geonetwork

Geoportal Server

Geoconverter

ArcGIS for INSPIRE

Snowflake

EMODNET Workshop, 07-08 December 2015

* app-schema extension
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*(Csw)

Exports to GML

Commercial

Some functionality not
mature enough

INSPIRE compliant
Services

= Extension

- Complex feature types
(limited)

INSPIRE compliant
Services (view, discovery,
partial download)

INSPIRE compliant
Services

INSPIRE compliant
Services & metadata

INSPIRE compliant
Services & metadata

Commercial

Commercial
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INSPIRE principles

v Data should be collected once

v" Distributed Service Oriented Architecture
(SOA)

v Possible to combine data from different sources

v" Focus on information relevant for governance

v" Focus on reusability

v GI should be easily discoverable, together with
its metadata

\NP€
§ EIFN %
§ PN
NS

o e
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INSPIRE architecture

OO i o, i s, i s, s s, Gy, s e, B

N Metadata
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INSPIRE Roadmap for Implementation

’ 2020 All Annex IT+III data

018 All Annex I data

INSPIRE GEQPORTAL e
Enhancing access 10 European 5P

015 New Annex II and III data
interoperable

0 ew Annex I data interoperable
armonized conditions for access to data
Metadata Annex II1

2012 Download and transformation services

2011 Discovery and view services

010 Metadata Annex I and 11

EMODNET Workshop, 07-08 December 2015 Joint % %ggﬁ &
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Implementing Rules vs. Technical

Guidelines

INSPIRE
Directive Directive
2007/2/EC
“What Member States .], A
must implement” - IRs for Metadata,
(abstract Commission Network Services
specification) Regulation Interoperability
Spatial data sets
legally binding L

EMODNET Workshop, 07-08 December 2015 e o7
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How to read the guidance documents

IR Requirement
Article 3
Common Types

Types that are common to several of the themes listed in Annexes |, Il and Il to Directive
2007/2/EC shall conform to the definitions and constraints and include the attributes and
association roles set out in Annex |.

DS Hequirement 6 INSPIRE view services providing data according to the Reporting Units
application schema shall support the styles to that are required to be supported for
the spatial object type that makes up the reporting units.

Hecommendatlon 4 If additional thematic identifiers have been assigned to a zone they should be :
provided to ensure continued linkages to other information (e.g. reporting : :
information).

EMODNET Workshop, 07-08 December 2015 L 08
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Metadata in INSPIRE

Research

EMODNET Workshop, 07-08 December 2015 A 29

Centre



INSPIRE Metadata

DiStinguiSh between INSPIRE compliant metadata:

) . - Based on ISO 19115 and ISO 19119

e Spatial object metadata standards

- Follows INSPIRE Implementing Rule on
metadata

® Dataset'level metadata - Follows INSPIRE Technical Guidance on

metadata

Tools available at JRC site
e INSPIRE Metadata editor
e INSPIRE metadata validator

EMODNET Workshop, 07-08 December 2015




Discovery services

.discovery services making it possible to search for spatial data sets
and services on the basis of the content of the corresponding
metadata and to display the content of the metadata™

http://inspire-geoportal.ec.europa.eu/discovery/

EMODNET Workshop, 07-08 December 2015 31



http://inspire-geoportal.ec.europa.eu/discovery/

Describing INSPIRE data and services
through metadata

Every INSPIRE data holder or service provider:

o Describes every data set/series or service,

e By providing the information required by the
INSPIRE metadata Implementing Rule, a.o.:
= Title, abstract, location on the web, geographical

and temporal coverage, quality, ..., of the
dataset or service
= Use conditions, access limitations, responsible

party, ...

EMODNET Workshop, 07-08 December 2015 L 32
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Describing INSPIRE data and services

through metadata

p

— A M rm

INSPIRE
metadata
editor

http://inspire.ec.europa.eu/

“INSPIRE'

GeoPortal

EMODNET Workshop, 07-08 Decem

°@|*_“ http://inspire-geoportal.ec.europa.eu/editor/

File Edit View Favorites Tools Help
M- v [ d# v Page~ Safety~ Tools~ @~ [ M
Contact | Search | Legal notice English {en) W
~

INSPIRE GEOPORTAL
Enhancing access to European spatial data

EUROPEAN COMMISSION > INSPIRE > INSPIRE GEOPORTAL > Metadata Editor

New Open Validate Save Saveasfemplate Help About ||N5P|RESpaﬂa|Da1aset-en
bog cs da de el en ez et i fr hu it t v m

Metadata | Identification Classification Keyword Geographic 1 Basic Refresh
Metadata on metadata o]
™ Metadata point of contact (*) Q

~ Point of contact 1

M Organisation name (*)



http://inspire.ec.europa.eu/
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Metadata Editor Demo

http://inspire-geoportal.ec.europa.eu/editor/

S
¥“ INSPIRE Geoportal: Metada.., * | + R R — -
| | @ | inspire-geoportal.ec.europa.eu/editor/ v | ¢ Q, Search E + @ |~ =
/ pire-geop pa

INSPIRE GEOPORTAL

European
Commission

EUROPEAN COMMISSION > INSPIRE > INSPIRE GEOPORTAL > Metadata Editor

Enhancing access to European spatial data

New Open Validate Save Save as template Help About |INSPIRESpat\a\ Dataset - en

English (en) W | =

Contact | Search | Legal notice

User guide | What's new

cx da de el en e ot f F hw 2 B v mtonl ol pt oo sk o sv
Metadata | Identification Classification Keyword Geographic Temporal Quality Basic Refresh

m

s
Feaclat | ol

Metadata on

7 Metadata point of contact () o ]
7 Point of contact 1

v ‘Organisation name (*}

m

7 E-mail (%) A

7 Metadata date g

2015-12-04

Joint
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INSPIRE Geoportal Validator 2 - Features

- Validates metadata and functionality of INSPIRE
resources with respect to the INSPIRE Technical
Guidance documents

« Accepts ISO 19139 documents, endpoints of
INSPIRE Network Services, zipped files, etc.

- Available as a web page and as a RESTful web
service

EMODNET Workshop, 07-08 December 2015 35
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Metadata Compliance Meter

Validation reports now feature a metadata compliance meter.

This indicator shows how complete a metadata document, or group
of documents, is with respect to the INSPIRE Metadata
Implementing Rules, the Network Service Regulation and the
Technical Guidance documents.

The indicators also include colour clues:

Average degree of conformity of INSPIRE Metadata: 60.67% /

What's this?

EMODNET Workshop, 07-08 December 2015 36




Some validation examples

- Metadata record (xml)

EMODNET-Physics
http://www.emodnet-physics.eu/Portal

EMODNET-Geology
http://www.emodnet-
geology.eu/emodnet/srv/eng/csw?request=GetCapabilities&service

=CSW

EMODNET Workshop, 07-08 December 2015
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http://www.emodnet-physics.eu/Portal
http://www.emodnet-geology.eu/emodnet/srv/eng/csw?request=GetCapabilities&service=CSW

View services

Lview services making it possible, as a minimum, to display, navigate,
zoom in/out, pan, or overlay viewable spatial data sets and to display
legend information and any relevant content of metadata"

Research
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View services

Objectives: Learn how to establish INSPIRE View Services -

http://inspire.ec.europa.eu/documents/Network Services/TechnicalGuidance ViewServi

ces v3.11.pdf

Deegree
GeoServer
Mapserver
Etc.

EMODNET Workshop, 07-08 December 2015



http://inspire.ec.europa.eu/documents/Network_Services/TechnicalGuidance_ViewServices_v3.11.pdf

View services

European
Commission

View services are based/inspired by OGC WMS

- Portrayl based on OGC SLD (Styled Layer Descriptor)

«  Naming conventions for layers:

- E.g. <wms:Name>

EMODNET Workshop, 07-08 December 2015

</wms:Name>

Implementation Requirement 39 Name shall be mapped with the <wms: Name> element. The

harmonised name of a layer shall comply with the Layer requirements of the [INS DS, Article 14]

Table 5. Annexes | harmonised name examples

Theme | Examples of layer names
Geographical names GN. GeographicallNames
Administrative units AU, Administrativelnit
Addresses AD. Address
Cadastral parcels .CP. CadastralParcel
Transport networks I TH.ReadTransportNetwork. RoadArea
Hydrography (HY.Network
Protected sites P5. Protectedfite

Joint
Research

Centre
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View and discovery services at INSPIRE
Geoportal

& > D 0~ [ ®Web | inspire-geoportal.ec.europa.eu/discovery/ 9| [B ~ Search with Google |

EUROPEAN COMMISSION > INSPIRE > INSPIRE GEOPORTAL > Discovery / Viewer

Contact | Search | Legal notice English (en) ¥

INSPIRE GEOPORTAL

Enhancing access to European spatial data

European
Commission

Transiste this paoe IR >

Find a place in: Europe - |

s Data Sources and Credits
%

Microsoft® Translator o=

I l (IE) - Smoky Coal Ban Specified Areas (INSPIREDownload Service)

Spatial data service

Metadata Language Metadata Date
English 2013-05-09T12:30:19
Metadata Point Of Contact
D of Envi . C ity and Local
. E-mail: inspil iron.ie

Irish Sea

Responsible Party
Point Of Contact: Department of the Environment,
Community and Local Government, E-mail:
airquality@environ ie

Resource Abstract

(with effect from 01 May 2013) because they have populations over 16,000 people - Greystones, Letterkenny, Mulingar, Navan,

Newbridge and Portlacise; Wicklow Town is also to be included following requests from members of the public, Wicklow County

Council and local representatives; A prohibition on the burning of bituminous or smoky coal is also being introduced to complement the
o=y 3 2

o existing ban on the ing, sale and distri These imp have now been given effect through new —
o consolidating regulations - the Air Pollution Act ing, Sale, Distribution and Burning of Specified Fuels) Regulations 2012 (S.I. L
50 mi No. 326 of 2012) (pdf, 206kb). These R ions also i the existing provisions of earlier lati >

7.82245, 53.89902
Resource Locator

http://176.34.130.8/InspireDemo/AtomDownloadService/DemoSmokyCoalBaninspireDownloadService.atom.en.xml
Active Layers: 0 Get Download Service Metadata response
Coupled Resource
Code: 617d7200-16e1-11e2-892e-0800200c9a66, Namespace:
Spatial Data Service Type
Download Service
Keyword

Feature access service (infoFeatureAccessService)

EMODNET Workshop, 07-08 December 2015 Ll
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INSPIRE geo-portal resources available

Resources categorised per type
Resources not categorised: 317 B dataset: 265632

Spatial data set and spatial data , e M series: 740
. . ataset ’ L
set series categorised per service service: 4123

unknown unknown: 317
annexes

Resources without INSPIRE
spatial data theme

Resource Types

Coverage of Spatial Data Themes Annexes

M Annex |: 56339
Annex 11: 139701
Annex l: 5328

— Annex Il

EMODNET Workshop, 07-08 December 2015 42
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Metadata availability (existence of MD)

Metadata resources per INSPIRE Spatial Data Theme (data sets and data set series)
07/10/2013

Occurences
1 10 100 1000 10000 100000 1000000

Addresses

Administrative Units

Agriculture and Aquaculture Facilities
Area management/restiction/regulation zones & reporting units
Atmospheric Conditions
Bio-geographical regions

Buildings

Cadastral parcels

Coordinate reference systems
Elevation

Energy Resources

Environmental Monitoring Facilities
Geographical Grid Systems
Geographical names

Geology

Habitats and biotopes

Human health and safety
Hydrography

Land cover

Land use

Meteorological Geographical Features
Mineral Resources

Natural Risk Zones

Oceanographic Geographical Features

Orthoimagery 110272

Spatial Data Themes (INSPIRE Annexesl, Il &1II)

Population distribution - demography
Production and Industrial Facilities
Protected Sites

Sea Regions

Soil

Species distribution

Statistical Units

Transport Networks

Utility and governmental services

EMOD
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Spatial Data Services Types

Spatial Data Service Types
B discovery: 20

download ‘%};ﬂi@”mnm B view: 2052
Other B download: 1111
unknown )
discovery transformation: 7
invoke: 10
other: 16

unknown/non-INSPIRE: 907

- Majority of services type: view

- Interesting signal that increasing number of download services
available (over 1100)

- Still more than 900 Spatial Data Services types values not
according to Metadata Guidelines (discovery, view, ...)

EMODNET Workshop, 07-08 December 2015 44




View services metadata

View Service Implementation Spec.

—— QOGC WMS 1.1.1 B IS0 19128:2005: 1759
OGC WMTS 1.0.0 OGC WMS 1.1.1: 684
OGC WMTS 1.0.0: 7

ISC 18128:2005

- WMS 1.1.1 still widely used across Europe

« Adherence to INSPIRE view services technical guidance increasing
slowly (presence of an extended capabilities section)

- Still many are still failing - additional training, clarification of technical
guidance; ISA Projects

EMODNET Workshop, 07-08 December 2015 45
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Download services

~download services, enabling copies of spatial data sets, or parts of such
sets, to be downloaded and, where practicable, accessed directly"

) Iip:/igeo,anviroportalsk - Add WES - Mozilla Firefox - [ofX]
3  [U s

¥Web Map Service world v

@ If your download does not start in few seconds, please click here

Downloading GML from loaded WFS services

Otvira sa egp-gml.zip

H Elbase Zvoll ste skoks otvork! sibor slebo odkaz
B [ lonic WFS server over | IR B eop-omlzip .
B whs:alr_pOINT Hory je bypu: m_lfl:ug_m s
Lo mé Frefox vykonat' s tymto slbcrom?
—
@/ Qavork pomocou. | WRAR.ZIP (peodnastavent) v
O Uolt'na dgk
[ Ockaraz to robi suromaticky 5o visthymi sibormi 8k Ja terko.
Eeqeml
o -“ -bull’
Moeting Point
Motadata Search
WES Search
Imprint 2
Joint
Research 46
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INSPIRE Download services

Available options (now)

o Atom feeds
* WFS (Web Feature Service)

Work ongoing for

e INSPIRE compliant download service based on OGC Sensor
Observation Service (S0S)
* Web Coverage Service (WCS)

EMODNET Workshop, 07-08 December 2015
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Download services

* Predefined

* Direct access

Service Predefined dataset Direct access download

implementation download service service

X X
X X
X

X X

EMODNET Workshop, 07-08 December 2015 L 48

Centre



M&I Work Programme - Priority actions

MIWP-6: Registries and registers

MIWP-7a: Extension of Download Service TG for
observation data

MIWP-7b: Extension of Download Service TG for
coverage data

MIWP-8: Update of Metadata TG

MIWP-10: Update Annex I data specifications

MIWP-14: Theme-specific issues of data specifications & exchange of
implementation experiences in thematic domains

MIWP-16: Improve usefulness and reliability of monitoring

MIWP-18a: Update of Annex I XML schemas

MIWP-21: Pilots for INSPIRE-based applications (including for e-reporting)

e M
MIWP-5: Validation and conformity testing é i i

EMODNET Workshop, 07-08 December 2015 49




