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Overview

• Founded 1994 (from Open GRASS Foundation)

• > 550 member (organisations and individuals)

• 2011: "Number of European members exceeded number of North 

American members for the first time."

• 100 innovation initiatives

• 48 Open Standards

• 230 OGC certified products

• Thousands of implementations

• About 2020: see https://www.ogc.org/2020infographic

3

https://www.opengeospatial.org/ogc/historylong [2020-11-13]

https://www.opengeospatial.org/ogc/historylong
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Gebiete

1. Aviation

2. Built Environment & 3D

3. Business Intelligence

4. Defence & Intelligence (D&I)

5. Emergency Response & Disaster Management

6. Energy & Utilities

7. Geosciences & Environment

8. Government & Spatial Data Infrastructure

9. Mobile Internet & Location Services

10. Sensor Webs

11. University and Research

4

Vgl. http://www.opengeospatial.org/domain

Business Intelligence

Domains 2019
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5
Domains 2022
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„…software components operating reciprocally (working with each other) to
overcome

tedious batch conversion tasks,
import/export obstacles, and
distributed resource access barriers

imposed by heterogeneous processing environments and heterogeneous data.

(McKee & Buehler, 1998 ;  Sondheim, Gardels & Buehler 1999)

Interoperability: OGC‘s DefinitionInteroperability
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„Ability of two or more systems or components to exchange information and 
to use the information that has been exchanged.”

(IEEE 1990)

Interoperability: IEEE‘s Definition

"The capability to communicate, execute programs, or transfer data among 
various functional units in a manner that requires the user to have little or no 
knowledge of the unique characteristics of those units".

(ISO/IEC 2382-36:2008)

Interoperability II
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• Interoperabilität verbessert die Vernetzung beziehungsweise 
Vernetzbarkeit von Systemen und ermöglicht den elektronischen 
Datenaustausch jenseits des Horizonts des ursprünglich geplanten 
Einsatzbereiches. Sie ermöglicht die Realisierung von vernetzten Software-
Systemen mit unterschiedlichen Lieferanten. Interoperabilität führt dazu, 
dass die Kunden bei der Auswahl von Software-Systemen nicht 
eingeschränkt werden und fördert so den Wettbewerb und die 
Verbreitung von Innovationen in der IT-Branche. Sie fördert die 
Nachhaltigkeit von Software-Systemen und unterstützt zugleich weitere 
Ziele, wie Agilität, Offenheit und Wiederverwendbarkeit.

28.05.2022

[1] Die Beauftragte der Bundesregierung für Informationstechnik (BfIT) (2011):  SAGA-Modul Grundlagen. 
http://www.cio.bund.de/SharedDocs/Publikationen/DE/Architekturen-und-
Standards/SAGA/saga_modul_grundlagen_de_bund_5_1_0_download.pdf?__blob=publicationFile [2019-03-17]

Interoperability III
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Often restricted to technical aspects.

But: Interoperability should be extended to
organisational, personal, semantical, 
institutional and political aspects.

Interoperability IV
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Erreichung durch 
Entwicklung von 
Spezifikationen für Daten 
und Dienste.

Interoperability: OGC‘s DefinitionInteroperability
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"Open Standards” (like OGC Standards)

• Is created in an open, international, participatory industry process […]. 
The standard is thus non-proprietary, that is, owned in common. It will 
continue to be revised in that open process, in which any company, 
agency or organization can participate. 

• Has free rights of distribution: An "open" license shall not restrict any 
party from selling or giving away the specification as part of a software 
distribution […] shall not require a royalty or other fee. 

• Has open specification access: An "open" environment must include free, 
public, and open access to all interface specifications. Developers are 
allowed to distribute the specifications. 

• Does not discriminate against persons or groups

• Ensures that the specification and the license must be technology 
neutral: No provision of the license may be predicated on any individual 
technology or style of interface. 
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Abstract Specification 

Implementation 
Specification 

Implementations

OGC Compliance Testing Portal

• CSW
• WCS
• WFS
• WMS

OGC Compliance 
Testing

Reference 
Implementation

REQUEST FOR 
COMMENTS (RFC)

Candidate Standard 
(CS) OGC

Objective: standardized products for the market

Feedback

Enhancements
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Testbed
Engineering Reports (ER),

Change Requests (CR) 

Adaption of ISO Standards is possible

Implementation/Development of products
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OGC Web Services testbeds

• To accelerate the processes

• "Organizations selected to participate […] will develop prototype solutions 
based on the sponsors’ use cases, requirements and scenarios. "

13
Quelle: Wolfgang Reinhart (2016). 
https://www.unibw.de/inf4/professuren/geoinformatik/lehre/skripten/herbsttrimester-2016/gi-kapitel-1-standards-
intro.pdf/at_download/file

http://www.opengeospatial.org/standards/requests/160?utm_source=phplist558&utm_med

ium=email&utm_content=HTML&utm_campaign=OGC+Calls+for+Participation+in+Major+I

nnovation+Testbed+%28Testbed+14%29 [2017-12-10]
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https://portal.ogc.org/files/?artifact_id=100034
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Reference Implementations

• are fully functional, licensed copy of a tested, 
branded software that 

• have passed the test for an associated 
conformance class in a version of an 
Implementation Standard and that

• are free and publicly available for testing via a web 
service or download

• Are branded for one year - needs to be retested 
every year and pass the test to maintain its status 
as Reference Implementation

• Can be found at 
https://github.com/opengeospatial/cite/wiki/Refer
ence-Implementations

16
Source: http://cite.opengeospatial.org/reference

https://github.com/opengeospatial/cite/wiki/Reference-Implementations
https://github.com/opengeospatial/cite/wiki/Reference-Implementations
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Mitgliedschaft/Membership

17
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Mitglieder/Members

18

• 2022-05-23
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Commercial Mambers - Example

19

Data Public Agencies

Universities
Research Institues

Software

Hardware

Industry



O
G

C

20

20http://www.opengeospatial.org/ogc/join?orgtype=Government-

Local&country=Germany#results [2018-09-07]

http://www.opengeospatial.org/ogc/join?orgtype=Government-Local&country=Germany#results
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Organisational Structure

22
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Board of Directors

Executive Director & Staff

Strategic 
Member 
Advisory 

Committee

Global 
Advisory 
Council

Innovation
Program

IP Management 
Team

Testbeds

Compliance 
Program

Compliance 
Testing

Certification 
and Branding

Plugfests

Communications 
and Outreach 

Program

Strategic 
Alliance

Market and 
Regional 
Programs

Education

Member 
Services

Standards 
Program

Technical 
Committee

Planning 
Committee

Working 
Group 
(WG)

Sub 
Committee

OGC 
Architecture 

Board

Standards 
Liaison

https://cite.opengeospatial.org/ http://www.opengeospatial.org/
ogc/programs/ocaphttp://www.opengeospatial.org/projects/groups/oab

http://www.opengeospatial.org/ogc/organization/gac
http://www.opengeospatial.org/projects/groups/smac

http://www.opengeospatial.org/
ogc/programs/ip

Pilots

Plugfests

http://www.opengeospatial.org/ogc/organization/bod
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Board of Directors

24

wichtig/important

https://www.ogc.org/ogc/organization/bod [2022-05-08]
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OGC Staff

• "a virtual organisation" – "to ensure the best support for our global 
membership, our staff live and work in many different locations 
throughout the world."

25

http://www.opengeospatial.org/ogc/organization/staff [2019-07-08]

http://www.opengeospatial.org/ogc/organization/staff
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OGC Architecture Board - OAB

• Meeting 2020 (Not all members present)

26
https://www.ogc.org/projects/groups/oab [2020-12-01]

https://www.ogc.org/projects/groups/oab
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Innovation Program (IP)

• “a forum … to solve the latest and hardest geospatial challenges via a 
collaborative and agile process. OGC … come together to solve problems, 
produce prototypes, develop demonstrations, provide best practices, and 
advance the future of standards“ https://www.ogc.org/ogc/programs/ip [2021-05-13]

• Pilots

• Plugfests

• Testbeds

• OGC Engineering Services
https://www.opengeospatial.org/docs/er

• Interoperability Experiment

• Concept Development studies

27
Increasing Technology Readiness in OGC-IP Initiatives . Percivall et al. (2015): Innovation in OGC: The Interoperability Program. 

https://www.researchgate.net/publication/283619801_Innovation_in_OGC_The_Interoperability_Program

https://www.ogc.org/ogc/programs/ip
https://www.opengeospatial.org/docs/er
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Innovation Program (IP): Benefits

• „a world recognized process for users of geospatial technology to 
collaborate and share the costs of advancing technologies for future 
enterprise architectures” [1]

• Technological risk Reduction through accelerating development, testing 
and acceptance of interoperability standards with the refinement of 
standards and best practices

• Market expansion and market availability of interoperable solutions

• Experience of new technologiesand early adoption of standards

• Cost effective methods for sponsors and participants to share expertise 
and development while gaining early marketplace insight and advantage

28

[1] 

https://www.opengeospatial.org/ogc/programs/ip?utm_source=phplist704&utm_medium=email&utm_content=HTML&ut

m_campaign=CORRECTION%3A+OGC+Pilot+Initiative+seeks+to+mature+standards-

based+%E2%80%9CApplications+to+the+Data%E2%80%9D+architecture%3B+funding+available+for+participants
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Standards Program

• The Technical Committee and the Planning 
Committee work in a formal consensus 
process to arrive at approved (or "adopted") 
OGC® standards.

29

Standards 
Program

Technical 
Committee

Planning 
Committee

Working 
Group 
(WG)

Sub 
Committee

OGC 
Architecture 

Board

Standards 
Liaison
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Technical Committee (TC)

• … where the formal standards development consensus discussion and 
approval process occurs. The many Domain Working Groups (DWGs) and 
Standards Working Groups (SWGs) comprise the TC. [OGC 2016]

• responsible for all aspects of the formal consensus OGC specification 
process. This includes:

– Coordinate development of and modifications to the OGC Abstract 
Specification;

– Coordinate development and adoption of OGC Implementation 
Specifications;

– Act on specification change proposals (acceptance, rejection, and 
conditional acceptance);

– Many responsibilities concerning evaluation, approval and 
recommendations of various documents and proposals.

30
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OGC Architecture Board - OAB

• a forum to discuss the OGC-wide standards architecture. 

• considers architecture consistency and life cycle management of the OGC 
standards baseline. 

• evaluates current technology issues and identify gaps in the architecture 
that need to be responded to by the Membership. 

• provides guidance and recommendations to the TC and the PC.

31
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TC documents

32
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Domain Working Groups

• “[…] members discuss technical requirements, use cases, and issues 
related to the development and revision of OGC standards. DWGs present 
and discuss the results of OGC interoperability projects.” (OGC 2016)

33

See the DWG listing at: 

http://www.opengeospa

tial.org/projects/groups/

wg
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Standards Working Groups (SWGs) 

• “work on new (candidate) OGC standards or revisions to an existing OGC 
standard. Members and invited experts may participate. Each SWG initiative 
usually lasts from 6 months to 18 months. OGC Intellectual Property Rights 
policies, discussed above, are in full effect"  (OGC 2016)

• See http://www.opengeospatial.org/projects/groups/swg

34
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OGC Alliance Partners

36
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Alliance with ISO
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Documents

38
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OGC Reference Model (ORM)

• a framework for the ongoing work of the 
OGC. 

• describes the OGC Standards Baseline (SB)
focusing on the relationships between the 
OGC standards. 

• The OGC SB consists of 

– the approved OGC Abstract 
Specification and 

– OGC standards as well as 

– OGC Best Practices documents. 

39

http://www.opengeospatial.org/standards/orm
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OGC Abstract Specification

• developed by the OGC Technical Committee (TC), an architecture in 
support of its vision of geospatial technology and data interoperability. 
[https://www.opengeospatial.org/standards 2019-07-10]

• provides the conceptual foundation for most OGC standard development 
activities. 

– OGC standards are built and referenced against the Abstract 
Specification, thus enabling interoperability between different brands 
and different kinds of spatial processing systems. 

40

http://www.opengeospatial.org/docs/as
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OGC Standards and Supporting Documents

• "technical documents that detail interfaces or encodings" … "the main 'products' 
of the Open Geospatial Consortium and have been developed by the 
membership to address specific interoperability challenges" 
[http://www.opengeospatial.org/standards]

• Two tracks of standards:  [http://www.opengeospatial.org/standards]

– the Full standard track and 

– the Community standard track, "a more lightweight process" since 2015, to
enable standardization of “de facto” standards (like GeoJSON) 
[http://www.opengeospatial.org/blog/2543 2018-09-07]

• OGC Implementation Standards: "more technical audience and detail the 
interface structure between software components"

41
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Best Practices Documents
http://www.opengeospatial.org/docs/bp

• … contain recent discussion of best practices related to the use and/or 
implementation of an adopted OGC document and for release to the 
public. 

• … are an official position of the OGC and thus represent an endorsement 
of the content of the documents. 

• XML Schemas for some of these documents can be found at the Best Practices 
Schema Repository (http://bp.schemas.opengis.net/).

42

http://bp.schemas.opengis.net/
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Engineering Reports http://www.opengeospatial.org/docs/er

• Quite recent and primary output of OGC Innovation Program Initiatives 
(testbeds, pilot projects and interoperability experiments)

• can address topics as needed by an initiative including:

– Requirements, Specifications which may become the basis for 
development of an OGC Standard.

– Testing Approach and Results (This includes experiment results), 
Compliance Test Design

– Next Steps and Lessons Learned

• represent consensus positions of the initiative participants and sponsors 
only. 

• Do not represent the official position of the OGC nor of the OGC Technical 
Committee.

43
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Further Documents

• Discussion Papers: present technology issues being considered in the 
Working Groups of the TC in an unofficial way

– Purpose is to create discussion in the geospatial information industry 
on a specific topic. 

– not intended to be targets of acquisition descriptions. 

• White Papers: present technology issues of interest to OGC members 
(http://www.opengeospatial.org/docs/whitepapers)

– are voted on by the membership to be approved for public release, 
but they do not represent official positions

• Change Requests: are submitted by anyone for any existing or proposed 
OGC Standard. 

44
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OGC Web Services

• OGC Reference Model:
OGC Web Services (OWS) are defined using open non-proprietary Internet 
standards; in particular the World Wide Web (WWW) standards of

HTTP, Uniform Resource Locators (URLs), Content Types and the

Extensible Markup Language (XML).

After http://www.opengeospatial.org/standards/orm [2019-

07-08]

http://www.opengeospatial.org/standards/orm
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(Geo-)WebServices im ISO/OSI-Referenzmodell

Von Deadlyhappen - Eigenes Werk, CC BY-SA 4.0, 

https://commons.wikimedia.org/w/index.php?curid=37544652

HTTP
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HTTP

47

https://tools.ietf.org/html/rfc2616 [1999]

https://tools.ietf.org/html/rfc2616 [1999
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HTTP-Grundlagen

• Kennzeichen: 

• Zustandslosigkeit

– Jede Anfrage = unabhängige Transaktion: Anfragen werden ohne Bezug auf 
frühere Anfragen behandelt. 

– Neue Anfragen (z.B. nach verlinkten Ressourcen) erzeugen neue 
Verbindungen.

• Medienunabhängig

– Für (nahezu) jede Art von Daten

– Sowohl Client als auch Server müssen über den Inhalt informiert werden und 
damit umgehen können (wichtig: Content-Type/ MIME-TYPE)

• Verbindungslosigkeit

– Client erzeugt und versendet HTTP-Request, bricht Verbindung zum Server ab

– Server verarbeitet Request, erzeugt Response und verschickt diese, indem er 
die Verbindung erneut aufbaut.
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Ansätze zur Überwindung der Zustandslosigkeit

1. Alle relevanten Informationen werden bei jeden Request übermittelt.

2. Es existieren Ansätze, dies zu überwinden

– Cookies speichern vom Server übermittelte Informationen auf dem 
Client, die für den setzenden Server wieder zugreifbar sind.

– Session-ID ermöglicht den Zugriff auf die Daten der zuletzt 
durchgeführten Sitzung des Users. Diese Daten sind auf dem Server 
der jeweiligen Webseite gespeichert
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Operationen

• GET - Anfrage einer Ressource[1] (Parameter über Query der URL) 
- Länge des Query Strings theoretisch unbegrenzt [2]

• POST – Datenübertragung zur Verarbeitung durch eine Ressource
(Parameter per HTTP-Body („Payload“)) [3]

• PUT - Erneuern einer Ressource (HTTP-Body enthält Update-
Informationen)

• DELETE - Löschen einer Ressource

• sowie

– PATCH - Ändert eine Ressource, ohne diese (wie bei PUT) zu ersetzen

– HEAD - Server sendet Response wie bei GET, nur ohne Content

– TRACE - Liefert die Anfrage, wie sie vom Server empfangen wurde 
(wichtig für Debugging)

– OPTIONS - Liefert Serverfähigkeiten

– CONNECT - Aufbau eines SSL-Tunnels (nur SSL)
[1] tools.ietf.org/html/rfc7231#section-4.3.1
[2] https://stackoverflow.com/questions/812925/what-is-the-maximum-possible-length-of-a-query-string?
utm_medium=organic&utm_source=google_rich_qa&utm_campaign=google_rich_qa, - RFC 2616 (Hypertext Transfer Protocol —
HTTP/1.1) states there is no limit to the length of a query string (section 3.2.1)
[3] https://tools.ietf.org/html/rfc7231#section-4.3.3
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Status-Codes

HTTP-
Statuscode

200 „OK“ : Der Normalfall, wenn keine Probleme auftauchen: Die Daten wurden versandt.

204
Der Server hat die Anfrage erhalten, sendet jedoch keine Daten zurück. Gut verwendbar ist dieser Status-Code bei 
Verwendung in serverseitigen Scripts, die zwar etwas auf dem Server erledigen, aber keinen neuen HTML-Code 
senden wollen.

301 eine andere Adresse verschoben. In der Statusmeldung (Eigenschaft statusText) wird angegeben, unter welchem 
URI sich die Daten jetzt befinden.

302
Die angeforderten Daten wurden vorübergehend zu einem anderen URI verschoben. In der Statusmeldung 
(Eigenschaft statusText) wird angegeben, unter welcher Adresse sich die Daten derzeit befinden.

304
neu gesendet.

400

401
gültige Zugangskennung, bestehend aus Benutzername und Passwort, bei der Anfrage mit gesendet wird.

403

404

500
„Internal Server Error“ : Server kann die angeforderten Daten nicht senden (schwerwiegender Fehler). 

https://en.wikipedia.org/wiki/List_of_HTTP_status_codes
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Request-Reponse-Zyklus

• GET Request

• Response

GET /books/index.html HTTP/1.1

Host: www.gis-news.de

User-Agent: Mozilla/5.0 Gecko/20100101 Firefox/30.0

Accept: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;q=0.8

Accept-Language: de,en-US;q=0.7,en;q=0.3

HTTP/1.1 200 OK

Date: Mon, 23 May 2017 22:38:34 GMT

Server: Apache/1.3.3.7 (Unix) (Red-Hat/Linux)

Last-Modified: Wed, 08 Jan 2013 23:11:55 GMT

Content-Type: text/html; charset=UTF-8

Content-Length: 115

Connection: close

<html><head><title>An Example Page</title></head>

<body>

A very simple HTML document.

</body></html>
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Manyof the requestheaderfields for proactivenegotiationuse a 
commonparameter to assigna relative "weight" to the
preferencefor that associatedkind of content.
https://tools.ietf.org/html/rfc7231#section-5.3.1

The Accept- Language request- header field is similar to Accept, but restricts the 
set of natural languages that are preferred as a response to the request.
https://www.w3.org/Protocols/rfc2616/rfc2616- sec14.html#sec14.4
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POST-Request

• POST Request

POST /wiki/Spezial:Search HTTP/1.1

Host: de.wikipedia.org

Content-Type: application/x-www-form-urlencoded

Content-Length: 22

search=Stuttgart&go=Artikel
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Zum Weiterlesen: https://www.newmediacampaigns.com/blog/browser-rest-http-
accept-headers
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Standards/Specifications
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CityGML

GeoSPARQL

GML

NetCDF

OSFE

PUCK

SOS

Filter 
Encoding

Geo
Package ES

IndoorGML

OpenMI

OpenSearch
Geo

OWS Contxt

SensorML

WaterML

WCPS

WCPS

WCPS

GeoPackag
e ES

ARML

Geo 
Package ES

KML

WPS

WKT CRS

Catalogue 
Service

Catalogue 
Service

GUFS

GUFS

Open GeoSMS

PubSub

PubSub

SensorThings

TSML

WaterML

3dP

CDB

GeoPackag
e ES

GeoSciML

GeoRSS

GWML

I3S

InfraGML

Moving 
Features

WaterML

Geo API

NetCDF

Observation & 
Measurement

SWE Common 
Data Model

SWE Service 
Model

SPS

SPS

Simple 
Features

Cat: ebRIM

Catalogue 
Service

Filter 
Encoding

Simple 
Feature SQL

Table 
Joining
Service

WMT 
Service

WSC
CTS

KML

CityGML

GeoXACML
extA

GeoXACML
extB

OpenLS

SOS

Catalogue 
Service

GML

SensorML

SLD

Symbology
Encoding

WPS

WSC

GML in 
JPEG

WMSWMC

• … some of them became deprecated or
are replaced by newer versions

SF COBRA

SF 
OLE/COM

1999 2001 2005 2006 2007 2008 2010 2011 2012 2014 2015 2016 2017

OGC Standards, evolving over years

2018 2019

WMC

2019
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Web Map Service (WMS) 1.3.0

GetCapabilities
Service Metadata - Informationen über die Inhalte und Funktionen des Servers

GetMap
map images - Karten in (überwiegend Rasterformaten)

(JPEG, PNG, SVG, WebCGM, SVG)

GetFeatureinfo (optional)
Attribute data of single objects - Informationen über einzelne Objekte innerhalb einer 

Karte

GDI-DE-
grundlegend
fundamental
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WMS: GetFeatureInfo

http://www.geobasisdaten.niedersachsen.de/bestand?Reques

t=GetFeatureInfo&VERSION=1.1.1&SERVICE=WMS&SRS=EPSG:3146

7&BBOX=3226086.957000,5650000.000000,3773913.043000,6000

000.000000&LAYERS=dtk100_v_b&WIDTH=720&HEIGHT=460&QUERY_

LAYERS=dtk100_v_b&X=360&Y=241&FEATURE_COUNT=1&INFO_FORMA

T=text/html

GDI-DE-
grundlegend
fundamental
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WMS GetMap with SLD I
http://gis.ibbeck.de/include/mapserver/mapserv.exe?map=/daten/mapfiles/world/World.map&
LAYERS=COUNTRY&FORMAT=image%2Fpng&VERSION=1.1.1&TRANSPARENT=TRUE&SLD_BODY=
%3C%3Fxml%20version%3D%221.0%22%20encoding%3D%22utf-
8%22%3F%3E%3CStyledLayerDescriptor%20version%3D%221.0.0%22%20xmlns%3D%22http%3A
%2F%2Fwww.opengis.net%2Fsld%22%20xmlns%3Agml%3D%22http%3A%2F%2Fwww.opengis.ne
t%2Fgml%22%20xmlns%3Aogc%3D%22http%3A%2F%2Fwww.opengis.net%2Fogc%22%20xmlns%
3Axlink%3D%22http%3A%2F%2Fwww.w3.org%2F1999%2Fxlink%22%20xmlns%3Axsi%3D%22http
%3A%2F%2Fwww.w3.org%2F2001%2FXMLSchema-
instance%22%20xsi%3AschemaLocation%3D%22http%3A%2F%2Fwww.opengis.net%2Fsld%20htt
p%3A%2F%2Fschemas.opengeospatial.net%2Fsld%2F1.0.0%2FStyledLayerDescriptor.xsd%22%3E
%3CNamedLayer%3E%3CName%3ECOUNTRY%3C%2FName%3E%3CUserStyle%3E%3CFeatureType
Style%3E%3CRule%3E%3Cogc%3AFilter%3E%3Cogc%3APropertyIsLike%20wildCard%3D%22*%22
%20singleChar%3D%22%23%22%20escape%3D%22!%22%3E%3Cogc%3APropertyName%3EContin
ent%3C%2Fogc%3APropertyName%3E%3Cogc%3ALiteral%3EAfrica%3C%2Fogc%3ALiteral%3E%3C
%2Fogc%3APropertyIsLike%3E%3C%2Fogc%3AFilter%3E%3CPolygonSymbolizer%3E%3CFill%3E%3
CCssParameter%20name%3D%22fill%22%3E%235599DD%3C%2FCssParameter%3E%3C%2FFill%3E
%3CStroke%3E%3CCssParameter%20name%3D%22stroke%22%3E%23000000%3C%2FCssParamet
er%3E%3C%2FStroke%3E%3C%2FPolygonSymbolizer%3E%3C%2FRule%3E%3C%2FFeatureTypeStyl
e%3E%3C%2FUserStyle%3E%3C%2FNamedLayer%3E%3C%2FStyledLayerDescriptor%3E&SERVICE=
WMS&REQUEST=GetMap&STYLES=&EXCEPTIONS=application%2Fvnd.ogc.se_inimage&SRS=EPSG
%3A4326&BBOX=-52,-90,76,38&WIDTH=256&HEIGHT=256

GDI-DE-
grundlegend
fundamental
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Web Feature Service (WFS)
“Getting the raw geographic data”

GetCapabilities
Service Metadata - Informationen über die Inhalte und Funktionen des Servers

DescribeFeatureType

GetFeature
Attribute data of single objects - Informationen über einzelne Objekte

INSPIRE-
grundlegend
fundamental

GDI-DE-
grundlegend
fundamental
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WFS:GetCapabilities

• https://www.pegelonline.wsv.de/webservices/gis/aktuell/wfs?service=wfs
&version=1.1.0&request=GetCapabilities [2021-11-17]

https://www.pegelonline.wsv.de/webservices/gis/aktuell/wfs?service=wfs&version=1.1.0&request=GetCapabilities
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WFS:DescribeFeatureType

<?xml version =' 1.0 ' encoding ="UTF- 8" ?>
<schema

targetNamespace ="http://www.geobasis.nrw.de" xmlns:dvg ="http://www.geobasis.nrw.de"
xmlns:xsd ="http :// www.w3.org/2001/XMLSchema" xmlns ="http://www.w3.org/2001/XMLSchema"
xmlns:gml =http :// www.opengis.net/gml/3.2 elementFormDefault =" qualified " version =" 0.1 " >

<import namespace="http://www.opengis.net/gml/3.2"
schemaLocation ="http://schemas.opengis.net/ gml/3.2.1/gml.xsd" />

<element name="nw_dvg1_gem" type ="dvg:nw_dvg1_gemType"
substitutionGroup =" gml:AbstractFeature " />

<complexType name="nw_dvg1_gemType">
<complexContent >

<extension base=" gml:AbstractFeatureType " >
<sequence>

<element name=" msGeometry" type= " gml:GeometryPropertyType " minOccurs =" 0" 
maxOccurs=" 1" />

<element name="ART" minOccurs= " 0" type= "string" />
<element name="GN" minOccurs =" 0" type= " string " />
<element name="KN" minOccurs =" 0" type= " string " />
<element name="STAND" minOccurs =" 0" type= " string " />

</ sequence>
</ extension >

</ complexContent >
</ complexType>

</ schema>

http://www.opengis.net/gml/3.2
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WMS: GetFeature

• http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version=2
.0.0&request=GetFeature&typeNames=bvv:gmd_ex&srsName=EPSG:3146
8&bbox=4450407.80325,5324432.56981,4481624.47895,5346224.56688,
EPSG:31468&OutputFormat=GML3

63
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WFS: Flurstücke innerhalb eine bestimmten Polygons

64

https://www.wfs.nrw.de/geobasis/wfs_nw_alkis_vereinfacht?Service=WF

S&REQUEST=GetFeature&VERSION=2.0.0&TYPENAMES=ave:Flurstueck&NAMESPA

CES=xmlns(ave,http://repository.gdi-

de.org/schemas/adv/produkt/alkis-

vereinfacht/1.0)&Filter=%3cfes:Filter%20%20xmlns=%22http://www.open

gis.net/ogc%22%20xmlns:fes=%22http://www.opengis.net/fes/2.0%22%20x

mlns:gml=%22http://www.opengis.net/gml/3.2%22%3e%3cfes:Within%3e%3c

fes:ValueReference%3eave:geometrie%3c/fes:ValueReference%3e%3cgml:P

olygon%20gml:id=%22P1%22%20srsName=%22urn:ogc:def:crs:EPSG::25832%2

2%3e%3cgml:exterior%3e%3cgml:LinearRing%3e%3cgml:posList%3e405535%2

05699461%20405711%205699561%20405916%205699582%20406102%205699454%2

0406166%205699293%20406234%205699030%20405945%205698913%20405665%20

5698985%20405506%205699048%20405462%205699253%20405461%205699257%20

405535%205699461%3c/gml:posList%3e%3c/gml:LinearRing%3e%3c/gml:exte

rior%3e%3c/gml:Polygon%3e%3c/fes:Within%3e%3c/fes:Filter%3e

https://www.wfs.nrw.de/geobasis/wfs_nw_alkis_vereinfacht?Service=WFS&REQUEST=GetFeature&VERSION=2.0.0&TYPENAMES=ave:Flurstueck&NAMESPACES=xmlns(ave,http://repository.gdi-de.org/schemas/adv/produkt/alkis-vereinfacht/1.0)&Filter=<fes:Filter  xmlns="http://www.opengis.net/ogc" xmlns:fes="http://www.opengis.net/fes/2.0" xmlns:gml="http://www.opengis.net/gml/3.2"><fes:Within><fes:ValueReference>ave:geometrie</fes:ValueReference><gml:Polygon gml:id="P1" srsName="urn:ogc:def:crs:EPSG::25832"><gml:exterior><gml:LinearRing><gml:posList>405535 5699461 405711 5699561 405916 5699582 406102 5699454 406166 5699293 406234 5699030 405945 5698913 405665 5698985 405506 5699048 405462 5699253 405461 5699257 405535 5699461</gml:posList></gml:LinearRing></gml:exterior></gml:Polygon></fes:Within></fes:Filter>
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REST
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Representational State Transfer (REST)

• Coined by the dissertation of Roy Fielding (2000)

– https://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm

one of the main authors of the HTTP spezification

• Goal: Architectural approach

– Coming back to basic Web-Technologues by simplification of
distributed, web-based systems

• Communication between Client and Webserver: through exchange of

HTTP-messages (GET, PUT, …)

Fielding, R. T. (2000): Architectural Styles and the Design of Network-based Software Architectures. 

http://www.ics.uci.edu/~fielding/pubs/dissertation/top.htm (2017-12-10)

https://roy.gbiv.com/untangled/2008/rest-apis-must-be-hypertext-driven

https://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm
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Grundidee

• Im Zentrum steht die Ressource, die über Links erreichbar (evtl. 
manipulierbar) und mit anderen Ressourcen verbunden ist. 

• Eine Ressource erreichen heißt, eine Repräsentation zu erhalten. 

• All subsequent requests the user-agent may make are discovered inside 
the responses to each request. The media types used for these 
representations, and the link relations they may contain, are 
standardized. The client transitions through application states by selecting 
from the links within a representation or by manipulating the 
representation in other ways afforded by its media type.

https://jaxenter.de/wer-rest-will-muss-mit-hateoas-ernst-machen-489 [2018-03-27]

https://jaxenter.de/wer-rest-will-muss-mit-hateoas-ernst-machen-489
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Kennzeichen

Adressierbarkeit

Zustandslosigkeit Jede REST-Nachricht enthä lt alle Informationen, die fü r den 
Server bzw. Client notwendig sind, um die Nachricht zu 
verstehen und darauf zu reagieren.

Einheitliche Schnittstelle

Entkopplung von Ressourcen Verschiedene Reprä sentationen einer Ressource kö nnen 
existieren. Client kann also eine Ressource explizit 

State Transfer Der Ü bergang von einer Prä sentation zur anderen geschieht 

https://www.mittwald.de/blog/webentwicklung-design/webentwicklung/restful-webservices-1-was-ist-das-uberhaupt [2017-12-12]

https://en.wikipedia.org/wiki/Representational_state_transfer [2022-05-27]

https://en.wikipedia.org/wiki/Representational_state_transfer
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• „[…] allows applications to select the encoding format that is most useful 
to their mission. “ – “one resource, many encodings”
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REST und HTTP

• GET: lesend auf Ressourcen zuzugreifen. Keine Nebeneffekte: GET-Anfrage 
darf nicht dazu führen, dass Daten auf dem Server verändert werden. Get
inforamtion about a resoeuce.

• POST: neue Ressource erzeugen (deren URI noch nicht bekannt ist). Per 
POST-Request an könnte also beispielsweise ein neuer Student mit 
automatisch vergebener Matrikelnummer (und URI) erstellt werden. 
Create a new resource, a new URI is created.

• PUT: um Ressourcen zu erstellen oder zu bearbeiten, deren URI bereits 
bekannt ist. 

• DELETE: Ressource löschen. Delete a resource

• Patch: to manipulate a resource

Grundsätzlich ist auch die Nutzung anderer Protokolle (FTP, Mail) denkbar).

https://www.mittwald.de/blog/webentwicklung-design/webentwicklung/restful-webservices-1-was-ist-das-

uberhaupt [2017-12-12]
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CRUD-Operations

CRUD-Operation SQL-92 HTTP (REST) 

Create INSERT PUT oder POST 

Read (Retrieve) SELECT GET 

Update UPDATE PATCH oder PUT 

Delete (Destroy) DELETE DELETE

https://de.wikipedia.org/wiki/CRUD
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Towards OpenAPI based Webservices

72
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"OGC has been developing innovative 

standards for over 20 years, but we have 

more to learn." 

(George Percivall, OGC Chief Technology Officer, 10 March 2017, 

http://www.opengeospatial.org/blog/2559)
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Bewertung traditioneller OGC-Services

74
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Terms/Begriffe

• API (Application Programming Interface) - An interface that is defined in 
terms of a set of functions and procedures, and enables a program to gain 
access to facilities within an application. (Definition from Dictionary of 
Computer Science - Oxford Quick Reference, 2016) 

• Interface - a shared boundary between two functional units, defined by 
various characteristics pertaining to the functions, physical 
interconnections, signal exchanges, and other characteristics, as 
appropriate (Definition from ISO/IEC 2382:2015 Information technology -
Vocabulary)

Percivall, George & Holmes, Chris & Christl, Arnulf & Gale, Gary & Reed, Carl & Lieberman, Josh & 

Wesloh, Dave & Heazel, Chuck & Herring, John & Simons, Scott & Desruisseaux, Martin & Lathower, 

Bart. (2017). OGC® Open Geospatial APIs - White Paper (George Percivall Ed). 

10.13140/RG.2.2.25864.42249. 
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New technological developments

• HTTP Operations, HTTP Status Codes

• REST-Prinzipals

• OpenAPI

• (Geo)JSON

76
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Grundlage: OpenAPI-Specification

• OpenAPI Specification v3.1.0 (vormals Swagger Specification) ist ein Standard zur 
Beschreibung von REST-konformen Programmierschnittstellen (APIs):

– https://spec.openapis.org/oas/latest.html

• Swagger: Sammlung von Open-Source-Werkzeugen, um HTTP-Webservices (auch 
HTTP API oder REST-like API) zu entwerfen, zu erstellen, zu dokumentieren und zu 
nutzen

– https://editor.swagger.io/

https://spec.openapis.org/oas/latest.html
https://editor.swagger.io/
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Die APIs

https://ogcapi.ogc.org/ [2021-12-10]

https://ogcapi.ogc.org/
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Die APIs

79
https://ogcapi.ogc.org/ [2022-05-25]

https://ogcapi.ogc.org/
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OGC API

• OGC API – Common: Part 1 wurde nach einer Diskussionsphase 2021-08-
23 als publiziert und beschreibt die grundsätzlichen Regeln zur
Implementierung ein OGC Web API.

1. It establishes rules for the use of HTTP protocols and URIs

2. It enables discovery operations directed against a Web API 
implementation

3. The requirements specified in this standard SHOULD be applicable 
to any Web API implementation

• The public comments and their adjudication are available on GitHub under 
the “Public Comments” Column of the “Core” project 
(https://github.com/opengeospatial/ogcapi-common/projects/7)

• The final draft (OGC 19-072r1) is on the pending documents page at 
http://docs.ogc.org/DRAFTS/19-072.html

https://github.com/opengeospatial/ogcapi-common/projects/7
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Overview of OGC API - Common - Part 1: Core
…defines the common offerings and capabilities of an OGC 
API.

• GET /

– Retrieves the landing page which provides a starting point for using 
the API. Any resource exposed through an API can be accessed by 
following paths or links starting from the landing page.

– The landing page includes three metadata elements; title 
(mandatory), description, and attribution which describe the API as a 
whole. Clients can expect to encounter metadata which is more 
resource-specific as they follow links and paths from the landing page.

• GET /api

– Retrieves the API definition which describes the capabilities provided 
by that API. This resource can be used by developers to understand 
the API, by software clients to connect to the server, and by 
development tools to support the implementation of servers and 
clients.

• GET /conformance

• Provides a list declaring the modules that are implemented by the API. 
These modules are referred to as Conformance Classes. The list of 

81
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Overview of OGC API - Common - Part 2: Geospatial Data

• provides a common connection between the API landing page and 
resource-specific details.

• GET /collections

– Retrieves information which describes the set of supported 
Collections.

• GET /collections/{collectionId}

– Retrieves descriptive information about a specific Collection.

• GET /collections/{collectionId}/items

– Retrieves the resources offered by a specific Collection.

82
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Um was geht es?

• OGC API standards define modular API building blocks to spatially enable 
Web APIs in a consistent way. OpenAPI is used to define the reusable API 
building blocks with responses in JSON and HTML.

• The OGC API family of standards is organized by resource type. OGC API -
Common defines the resources and access mechanisms which are useful 
for a client seeking to understand the offerings and capabilities of an API. 
The standard also provides a common connection between the API 
landing page and resource-specific details

https://ogcapi.ogc.org/common/overview.ht

ml
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OGC API Conformance Classes

• Core

– How to use HTTP protocols

– Rules for the construction and processing of query parameters

• Landing Page: includes three metadata elements; title, description, and 
attribution. Only the title is required.

– How to retrieve the landing page

– The landing page contents

– The API definition

– The Conformance declaration

• Encodings (applicable to resources defined in this standard)

– HTTP, JSON

• OpenAPI 3.0

– How to retrieve

– OGC-specific rules on the use of OpenAPI

Source: 2021-September Closing

Plenary Slides
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• / → OGC API landing page

• /conformance → OGC API Conformance declaration

• /collections → OGC API Feature collections

• /collections/{collectionId} → OGC API Feature collection

• /collections/{collectionId}/items → OGC API Features

• /collections/{collectionId}/items/{featureId} → OGC API Feature

Kalberer, Pirmin: Der neue OGC-API-Standard ist da!, FOSSGIS Konferenz 2020: 

Freiburg 11. - 14. März 2020. https://doi.org/10.5446/46487, siehe 

https://av.tib.eu/media/46487?portal-locale=de

https://doi.org/10.5446/46487
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Formate

• HTML: A collection of web pages, with links for navigation between 
content (and that can be indexed by search engines for discoverability)

• GeoJSON

• GML SF Level 0

• GML SF Level 2

• OpenAPI (Beschreibung der Schnittstelle selbst): For programatic access 
an OpenAPI description of the service is provided, that may be browsed as 
documentation, or used to generate a client to access the web services.

Alle Formate sind optional, HTML und GeoJSON sind jedoch empfohlen.

Für bestimmte Geometrien: GML (GeoJSON unterstützt nicht alle SRS und Geometrietypen)!
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Collections

• Collections : The collection of feature types being published by the service.

• Each collection entry is described using the layer details of title, 
description, geographic extent (meta data)

• Data can be browsed as web pages, or downloaded in a range of formats 
such as GeoJSON and GML documents.
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Conformance

• Conformance : lists the operations this service can perform, each 
“conformance class” documents supported functionality.
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Begrifflichkeiten

• GetCapabilities -> instance

• Feature Type -> collection (?)

• Feature -> item
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Praxis

• https://ogc-api.nrw.de/

91

https://ogc-api.nrw.de/
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OGC API Styles

• describes, retrieves and updates the styles present on the server. 

• Styles are cross linked with their associated collections in both the 
Features and Tiles API.

• The work on the API started in the Open Portrayal Framework thread of 
OGC Testbed-15 with the results documented in an Engineering Report.

• Each style is available as one or more stylesheets - the representation of a 
style in an encoding like OGC SLD 1.0 or Mapbox Style. 

• Clients will use the stylesheet of a style that fits best based on the 
capabilities of available tools and their preferences.

• For each style there is style metadata available, with general descriptive 
information about the style, structural information (e.g., layers and 
attributes), and so forth to allow users to discover and select existing 
styles for their data.

https://github.com/opengeospatial/ogcapi-styles
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OGC API standards

• Approved: OGC API – Features

• Draft

– OGC API – Common

– OGC API – Coverages 

– OGC API – Records

– OGC API – Processes

– OGC API – Tiles

– OGC API – Maps

– OGC API - Environmental Data Retrieval

– OGC API – Styles

• Future concepts: DGGS, Routing

94
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Zusammenfassung

• Bei unseren Forschungen und Entwicklungen sollten wir auf Openness
achten:

– Open Science

– Open Standards

– Open Data

• Wir sollten Daten und Dienste mit offenen, interoperablen 
Zugangsmöglichkeiten unterstützen

– OpenAPI

– Variabilität von Datenkodierungen (JSON, XML, …)

97


