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Architecture of (Geospatial) Web Applications
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Architecture: Acknowldeged IT Standards
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Architecture : OGC Standards
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= Introduction

= Web Map Service (WMS)

m Styled Layer Descriptors

= Web Map Service Tiled (WMS-T)

= Web Feature Service (WFS)

= Web Coverage Service (WCS)

m Catalogue Service

m  Web Feature Service Gazetteer (WFS-G, , Gazetteer Service”)
= Web Coordinate Transformation Service (WCTS)

m Web Terrain Service (WTS)

m GeoPackage
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OGC Services

Web Map Service (WMS)

Styled Layer Descriptors

Web Map Service Tiled (WMS-T)

Web Feature Service (WFS)

Web Coverage Service (WCS)

Catalog Service

Web Feature Service Gazetteer (WFS-G, ,,Gazetteer Service”)
Web Coordinate Transformation Service (WCTS)

Web Terrain Service (WTS)
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OGC-Standards

3dP

ARML2.0

Cat: ebRIM App Profile: Earth Observation Products
Catalogue Service

CDB

CityGML

Coordinate Transformation
Filter Encoding

GML in JPEG 2000

GeoAPI

GeoPackage

GeoSciML

GeoSPARQL

Geography Markup Language
GeoRSS

Geospatial eXtensible Access Control Markup Language (GeoXACML)

Geospatial User Feedback (GUF)
GroundwaterML

i3s

IndoorGML

InfraGML

KML

Land and Infrastructure

Location Services (OpenLS)
Moving Features

NetCDF

Observations and Measurements
Open GeoSMS

OpenMI

OpenSearch Geo

Ordering Services Framework for Earth
Observation Products
OWS Context

PubSub

PUCK

SWE Common Data Model
SWE Service Model

Sensor Model Language
Sensor Observation Service
Sensor Planning Service
SensorThings

Simple Features

Simple Features CORBA
Simple Features OLE/COM
Simple Features SQL
Styled Layer Descriptor
Symbology Encoding

Table Joining Service
TimeseriesML (tsml)
WaterML

Web Coverage Processing Service
Web Coverage Service
Web Feature Service

Web Map Context

Web Map Service

Web Map Tile Service

Web Processing Service
Web Service Common
WKT CRS

http://www.opengeospatial.org/docs/is [2019-07-09]



Relevance of standards/services?

= From the viewpoint of GDI-DE (German SDI Governmental Body):

Standardformat fir Metadaten

Standards fir Visualisierungsvorschriften

Standard fir Filter und Abfragen

Standards fiir Anwendungsprotokolle

Standard fur einen Suchdienst

Standards fir Kartendienste

ISO/TS 19139:2007 Geographic Information - Metadata - XML Schema
Implementation

IS0 19115-1 his 4: 2014 Geographic Information - Metadata

Fir WMS 1.3.0 - basierte Darstellungsdienste:

» SLD Version 1.1.0, OpenGIS Styled Layer Descriptor Profile of the Web Map
Service Implementation Specification
» 5E Version 1.1.0, OpenGIS Symbology Encoding Implementation Specification

Flr WMS 1.1.1 - basierte Darstellungsdienste

» SLD Version 1.0.0, OpenGIS Styled Layer Descriptor Implementation
Specification

OGC Filter Encoding Version 2.0, OpenGIS Filter Encoding Implementation
Specification, IS0 19143 Geographic information - Filter encoding

OGC Filter Encoding, Version 1.1, OpenGIS Filter Encoding Implementation
Specification

Hypertext Transfer Protocol - HTTR/1.1, RFC2616, IETF 1999

OGC-CSW OpenGIS® Catalogue Service Specification 2.0.2 - IS0 Metadata
Application Profile, Version 1.0

Technical Guidance for the implementation of INSPIRE Discovery Services (IOC-TF,
2011)

OGC-WMS Version 1.3.0, OpenGIS Web Map Service (WMS) Implementation
Specification (IS0 19128:2005 Geographic information - Web map server interface)

OGC-WMTS Version 1.0.0, OpenGIS Web Map Tile Service Implementation Standard

DGC-WMS Version 1.1.1 OpenGIS Web Map Services (WMS)

WMS-DE-Profil Version 1.0 (basierend auf OGC-WMS Version 1.1.1) (AK Geodienste,
2006)
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https://wiki.gdi-de.org/display/Arch/Verzeichnis GDI-DE Standards
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Relevance of standards/services? |l

= Australia/New Zealand

Essential
0GC Web Map Service v1.3
ANZLIC Metadata Profile v1.1

Highly Desirable

0GC Web Feature Service v1.1

OGC Filter Encoding v2.0

0GC Geography Markup Language v3.2.1
0GC KMLv2.2

0GC Catalogue Service 2.0.2

Additionally Useful™

0GC Web Coverage Service 1.1.2

0GC Styled Layer Descriptor Profile v1.0

0GC WES (Transactional) v1.1

0GC Web Processing Service

0GC Web Map Tile Service (includes a REST option)”
Other Standard Interfaces

0GC Web Map Context v1.1

OpenGIS Sensor Model Language, Version 1.0.0
OpenGIS Sensor Observation Service, Version 1.0.0

Abbreviation
WMS
ANZLIC Profile

WEFS
Filter
GML
KML
CSW

WCS
SLD
WES(T)
WPS
WMTS

WMC
SensorML
S0S

http://gsdiassociation.org/images/publications/co

okbooks/SDI Cookb2017-10-

2600k New _Zealand v1-1 17Nov2011.

pdf []

11



Relevance of standards/services? Il

= WMS or WFS (2017)?

Type of services OGC Certified Products

40, 5% = WMS IS 1.3.0

“\

) MWFSIS1.1.0
s Web Feature Service

= Web Map Service

[1WFS InterfacS 2.0

= Web Map Tie Service
® \WCS Interface Standar
Corr. 2.0.1

FWMTS IS 1.0.0

» EsriArcGIS M gpServer

http://www.opengeospatial.org/resource/products/complia
nt [2019-07-08]

https://www.spatineo.com/blog/page/4/ [2019-07-08]

12


https://www.spatineo.com/blog/page/4/
https://www.spatineo.com/blog/page/4/
http://www.opengeospatial.org/resource/products/compliant
http://www.opengeospatial.org/resource/products/compliant
http://www.opengeospatial.org/resource/products/compliant

“The Web, and the Spatial Web, cannot
depend on proprietary standards."

[http://www.opengeospatial.org/ogc/fag/openness [2019-07-08]]

13



"Open standards”

= createdin an open, international, participatory. consensus decision
making industry process - in einem formalen, mitgliederbasierten
Konsensprozess verabschiedet

= publicly available, free rights of distribution - frei und 6ffentlich verfiigbar;
= Unencumbered by patents and other intellectual property;

= Anyone can download and use the standard(non-discriminatory);

= No license fees - keine Lizenzgeblihren;

= Vendor and data neutral - anbieter- und datenneutral ;

= No single entity controls the standard.

= Does not discriminate against persons or groups - nicht diskriminierend

[http://www.opengeospatial.org/ogc/fag/openness [2019-07-08]]

[http://ggim.un.org/documents/Standards %20G uide%20for%20UNGGIM
%20-%20Final.pdf [2019-07-08]] 14



http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf
http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf
http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf
http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf
http://ggim.un.org/documents/Standards Guide for UNGGIM - Final.pdf

Profiles

= proper subsets to improve the ease of implementation of an OGC
standard to increase interoperability and to improve the ease of
implementation of standards [2]

= "Profile beschreiben allgemeingiiltige Festlegungen in Bezug auf die Art
der Datenbereitstellung. Zu den Daten werden keine inhaltlichen
Festlegungen getroffen." [1]

[1] Projektgruppe GDI-Standards (2013): AdV-Festlegungen zum Web Feature Service (WFS)

(AdV-WFS-Profil Version 1.0.0). http://mobile.adv-online.de/AdV-Produkte/Standards-und-Produktblaetter/AdV-
Profile/binarywriterservlet?imgUid=c8060312-b3c1-8541-cc29-56f2072e13d6&uBasVariant=11111111-1111-1111-1111-
111111111111 [2017-11-19]

[2] after https://en.wikipedia.org/wiki/Web_Feature_Service [2018-02-26]

15
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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]
17


http://www.opengeospatial.org/standards/orm
http://www.opengeospatial.org/standards/orm
http://www.opengeospatial.org/standards/orm

The basic metadata centered approach

B
0GC Web

Service

GetCapabilities

]

=?xml version="1.0" encoding="I50-8859-1"?>
- <WMS_Capabilities xsi:schemalocation="http:/ /www.opengis.net/wms htip
wuerttemberg.defarcgis/services/GDI/GDI_0100007500200036_AGGR/
xmlins:xsi="http:/ /www.w3.org/2001/XMLSchema-instance" xmlns='
- <Searvices
<Mame=WMS=/Mame:=
<Title = INSPIRE-konformer Darstellungsdienst Wasserschutzgebiel
<Abstract=Die Ausweisung von Wasserschutzgebieten (WSG) dient
24 WG ausgewiesenen/auszuweisenden WSG. Ein WSG kann a
+ <KeywordList=
<0OnlineResource xlink:href="https:/ frips-gdi.lubw.baden-wuertteml
+ =<ContactInformation=
<Fees=none</Feess
<AccessConstraints=Dieses Internetangebot wird von der LUBW mit
die sich aus der Verwendung der abgerufenen Informationen e
wuerttemberg.de/servlet/is/10350/ </AccessConstraints=
<MaxWidth=2048</MaxWidth=
<MaxHeight>=2048</MaxHeight>
=/Service>
< Capability =

N ; M‘iL~ gl e, ~ <Request>

+ «<GetCapabilities=
+ <GetMap=
+ «zetFeaturelnfox
+ <esri_wms:GetStyles>
</Request>
+ <Exception=
+ <inspire_vs:ExtendedCapabilities xmins:inspire_vs="http:/ finspir
+ «<Layer queryable="1">
< /Capability =
=< /WMS_Capabilities=

18



GetCapabilities

"Give me your metadata!
Tell me what you offer!"

GetCapabilities

service: CharacterString

request: CharacterString = "GetCapabilities" {frozen}
acceptVersions [0..1]: Sequence<=Characterstring=
sections [0..1]: List=Section=

acceptFormats [0..1]: Sequence<CharacterString=
updateSequence [0..1]: CharacterString
acceptLanguages [0..1]: Sequence<CharacterString=

+ 4+ + + + o+ o+

Y
«Codelist»
Section

Subject

XML names of specified parameters and data strug

senviceldentification
senviceProvider

GetCapabilities operation,
provided by all OWSs

(Clause 7)

service

request
AcceptVersions
Sections
updateSequence
AcceptFormats
AcceptLanguages
Serviceldentification
ServiceProvider
OperationsMetadata
Contents
ServiceType
ServiceTypeVersion
Profile

Title

Abstract

Keywords

Fees
AccessConstramnts

operationMetadata
contents
all

ProviderName
ProviderSite
ServiceContact
Operation
Parameter
Constraimnt
ExtendedCapabilities
name

DCP

Metadata

HTTP

(et

Post

URL
DatasetSummary
OtherSource

+ o+ o+ o+ +

19



GDI-DE-
grundlegend
fundamental

Web Map Service (WMS) 1.3.0

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

GetMap
map images - Karten in (iiberwiegend Rasterformaten)
(JPEG, PNG, SVG, WebCGM, SVG)

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



GDIDE-

grudlegend
fundamental

Web Map Service (WMS)

GetCapabilities
Service Metadata - Informationen (iber die Inhalte und Funktionen des Servers

GetMap
map images - Karten in (liberwiegend Rasterformaten)
(JPEG, PNG, SVG, WebCGM, SVG)

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



W M S ' Ove rvi eW I..{GetCapabiIities:l—- —[ ML metadata information of the sewer:

.' f{Select SRS |
I I {Select Layer(s) to Displayxl

|
iMF 4W|
Service PR
|I,{F'DF} - ezPDF |
Avector K —SWF |
GetCapabilities | Getvap)| |' ML
' KML—{ KMZ
| ' 4Deﬂne Output Furmatk —_—
I 1PNG|
Web Map ’ LIPEGI
Service 5 | iRaster ){—{ GIF)
) -{WMS,H‘ | - wEMP |
|
GetMap l I'. ‘I BMPl
GetFeaturelnfo "‘{Display (GetMap)J
{smect SRS |
| || 4Select Layer(s) to Getinfu]
it IGetFeatureInka yeris)
Styled Layer — NCTrrEm—ye -|te><b’><m||
utput FormatH ———
Descriptor ', ALTpHE TomER -|te><b’html|
WMS | ‘|GEtLgendGraph|c|
— _ISelect Layer(s) to Get infa
L Put%t\'lcs | 1DescnbeLayer|—x —YH ’
DescribeLayer | I,z-‘|~SE|EEt SRS |
GetLegendGraphi Ve N
ctlenendiraphic | GetStyles < Select Layer(s) toStyle|

', "‘-{Gets information about layer styles :|

WMS is also published as ISO 19128:2005

22
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WMS: GetCapabilities request

Obtaining meta information — what is offered by the server, how, and
who is responsible

Request Parameter Mandatory/Optional Description

VERSION=version 0O Request version

SERVICE=WMS M Service type
REQUEST=GetCapabilities M Request name
FORMAT=MIME_type O Qutput format of service metadata
UPDATESEQUENCE=string o E:I?tlrjslnce number or string for cache

http://www.gis-news.de/wms/getmapcap.php?
VERSION=1.1.1&SERVICE=WMSRKREQUEST=GetCapabilities



WMS: GetCapabilities-Response and its use

Request parameter

Mandatory/optif nal

Description

VERSION=1.3.0

REQUEST=GetMap

LAYERS=layer_list

STYLES=style_list

===

CRS=namespace:identifier

=

BBOX=minx,miny,maxx,maxy

WIDTH=output_width

FORMAT

BGCOLOR

HEIGHT=output_height M |
FORMAT=output_format M
TRANSPARENT=TRUE|FALSE 0
BGCOLOR=color_value o
EXCEPTIONS=exception_format O
TIME=time 0]
ELEVATION=elevation O
Other sample dimension(s) O

TITLE

| BBOX
|

N Select All Layers
). andschaftsschutzgebiet
I ENaturpark
B iVogelschutzgebiet
M iFauna-Flora-Habitat-Gebiet

B iMNaturschutzgebiet

g

|§, bt Afvewew . ogoviewer .com/getwms, aspraction=addnewserverSwmsu +

The WMS Server You Selected:
LUBW (BW) Kartendienst GDI_SCHUTZGEBIET _MATUR

(Version 1.1.1)

EPSG:4326 +
Egrel 7. 4495611466 QSMyiel 4 7.53110198
EEVeEd 10.53034233 QEEVAHE 49.79421211

Styles

Default
Default
Default

image/pnag
White

TRANSPARENT QIgils

Default
Default

<

<

25



WMS: GetMap request to get a portrayal of geodata

Mandatory -

Request Parameter Optional Description
VERSION=1.3.0 M Request version
REQUEST=GetMap M Request name
LAYERS=layer_list M Comma-separated list of one or more map layers

_ . Comma-separated list of one rendering style per

= M
STYLES=style_list requested layer
CRS=namespace:identifier M Coordinate reference system
BBOX=minx, miny,maxx,maxy M Er?;;dlng box corners (lower left, upper right) in CRS
WIDTH=output_width M Width in pixels of the map picture
HEIGHT=output_height M Height in pixels of the map picture
FORMAT=output_format M Qutput format of map
TRANSPARENT=TRUE|FALSE O Background transparency of map (default=FALSE)

_ red-green-blue color value for the background color

BGCOLOR=color_value o (default=0xFFFFEF)
EXCEPTIONS=exception_format O The format in which exceptions are to be reported by

https://rips-gdi.lubw.baden-

wuerttemberg.de/arcgis/services/GDI/GDI_0100007500200036 AGGR/MapServer/\WMSServer?
SERVICE=WMS&VERSION=1.3.0&dREQUEST=GetMap&CRS=EPSG:31467&BB0OX=5372575.4860
247802,3439427.1733092428,5395540.3774968656,3453842.0264943382&WIDTH=476&HEIGHT=
530&LAYERS=0&STYLES=&EXCEPTIONS=XML&FORMAT=image/png&BGCOLOR=0xFEFFFF&T
RANSPARENT=FALSE




Example: GDI_Schutzgebiete_Natur der LUBW

http://rips-uis.lubw.baden-
wuerttemberg.de/wms/cgi/GDI_SCHUTZGEBIET_NATUR?SERVICE=WMS&REQUEST=GetMap&VERSION=1.1.1& SRS=
EPSG:31467&BB0OX=3514000,5454000,3516300,5455000&WIDTH=600& HEIGHT=400& LAYERS=10001,10002,10003,1000
4,10005&FORMAT=image/png

- 2000 m - 3516300
5456000
° Scale?
?«2 \
o
:
3514000



Example: GDI_Schutzgebiete_Natur der LUBW

http://rips-uis.lubw.baden-
wuerttemberg.de/wms/cgi/GDlI_SCHUTZGEBIET _NATUR?REQUEST=GetFeaturelnfo& VERSION=1.1.
1&SRS=EPSG:31467&BB0OX=3514000,5454000,3516300,5456000& WIDTH=600&HEIGHT=400&X=300&Y

=360&Query Layers=10001
3516300, 5456000

%

Von GetCapabilities:
<Name>10001</Name>
<Title>Landschaftsschutzgebiet</Title>

- 400 -

3514000, 5454000 - 600 -



WMS: GetFeaturelnfo request: Get attribute
information about single features

Request Parameter

VERSION=1.3.0
REQUEST= GetFeatureinfo

<map_request_copy>

QUERY _LAYERS=layer_list
INFO_FORMAT=output_format
FEATURE COUNT=number

A=pixel_column
inv1.3:1,J

Y=pixel_row

EXCEPTIONS=exception_form
at

Vendor-specific parameters

Mandatory
Optional

= = 0 0 = = ==

Description

Request version

Request name

Partial copy of the Map request parameters that
generated the map for which information is desired.
Comma-separated list of one or more map layers to
be queried

Return format (MIME type) of feature information.
Number of features about which to return information
(default=1).

X coordinate in pixels of feature (measured from
upper left corner=0)

Y coordinate in pixels of feature (measured from
upper left corner=0)

The format (MIME type) in which exceptions are to
be reported by

the WMS (default=application/vnd.ogc.se_xml)

Optional experimental parameters.

29




WMS: GetFeaturelnfo

= http://rips-gdi.lubw.baden-
wuerttemberg.de/arcgis/services/GDI/GDI_0100055600100330/MapServ
er/WMSServer?SERVICE=WMS&VERSION=1.3.0&REQUEST=GetFeatureln
fo&CRS=EPSG:31467&BB0OX=5372575.4860247802,3439427.1733092428,
5395540.3774968656,3453842.0264943382& WIDTH=476&HEIGHT=758&
LAYERS=0&QUERY LAYERS=0&STYLES=&EXCEPTIONS=XML&FORMAT=im
age/png&INFO_FORMAT=text/htmI|&FEATURE_ COUNT=50&
[2017-10-23]

(I:' rips-gdi.lubw.baden-wuerttemberg. de/arcgis/services/GDI/GDI_0100055600100320/ MapServer/

Eh Meistbesucht @' Erste Schritte | | Ausschreibungen & Roundcube Webmail ... | | HFT | | )¢

OBJEKT_KENNUNG 1
OBJEKT MNationalpark Schwarzwald
FLAECHE 100590945

STATUS wverordnet
SCHUTZSTATUS Nationalpark
DIENSTSTELLE_NR 20

VO _DATUMK 03.12.2013
OBJECT_ID 209043000007

LU: W weiere nformationen -



GDIDE-

grudlegend
fundamental

SLD: Styled Layer Descriptors

DescribeTiles
Ausgabe von Informationen Uber die Kacheln

GetTiles



GDI-DE-

SLD: Styled Layer Descriptors grundlegend

fundamental

<?xml version="1.0" encoding="150-8859-1"7?=
<StyledLayerDescriptor version="1.1.0" xsi:schemalocation="http://www opengis net/sld
StyledLayerDescriptor.xsd” xmins="http://'www.opengis.net/sld" xmins:ogc="http.//ww_opengis.net/ogc”
xmins:se="http://www.opengis net/se" xmins:xlink="http://www w3 _org/1999/xlink"
xmins:xsi="http/ww w3.org/2001/XMLSchema-instance”=
<NamedLayer=
= Su PPOo rts WMS <se’Name>0CEANSEA_1M:Foundation</se:Name=
=UserStyle=
<se.Name=GEOSYM</se:Name=
<lsDefault=1</IsDefault=

m Jo d efl ne t h e <se Feature TypeStyle=
. . <se FeatureTypeName=Foundation</se:Feature TypeName=

cartographic styling <se:Rule>
<se.Name=main</se:Name=

of the out pu - <se:PolygonSymbolizer uom="http://www.opengeospatial .org/sld/units/pixel"=

=se:Name=MySymbol</se:Name=
Ausgestaltung Von ¢:Se:DescriptiDn;=
. . <seTitle=Example Symbol</se Title=
Karten, die ein pe>y

<se:Abstract=This is just a simple example_ </se:Abstract=
: </se:Description=
WMS ausliefert <o Coomenys
<ogc:PropertyName=GEOMETRY </ogc: PropertyName=

m Details: </se:Geometry=>
<seFill=
http ;//docs.geose rv <se: SvgParameter name="fill">#96C3F5</se:SvgParameter=
<fseFill=
er.org/stable/en/us </se-PolygonSymbolizer>
. </se:Rule=
er/styl | ng/sld/cook </se:FeatureTypeStyle>
</UserStyle=>
bOOk/ </NamedLayer=
</StyledLayerDescriptor=

LuppP, M. (2007): Styled Layer Descriptor profile of the Web Map Service Implementation Specification. -
http://portal.opengeospatial.org/files/?artifact_id=22364 [2013-01-29]



WMS GetMap with SLD |

http://gis.ibbeck.de/include/mapserver/mapserv.exe?map=/daten/mapfiles/world/World.map&LAY
ERS=COUNTRY&FORMAT=image%2Fpng&VERSION=1.1.1& TRANSPARENT=TRUE&SLD BODY=%3C%
3FxmI%20version%3D%221.0%22%20encoding%3D%22utf-
8%22%3F%3E%3CStyledLayerDescriptor%20version%3D%221.0.0%22%20xmIns%3D%22http%3A%
2F%2Fwww.opengis.net%2Fsld%22%20xmIns%3Agml%3D%22http%3A%2F%2Fwww.opengis.net%?2
Fgml%22%20xmIns%3A0gc%3D%22http%3A%2F%2Fwww.opengis.net%2Fogc%22%20xmlIns%3Axlin
k%3D%22http%3A%2F%2Fwww.w3.0rg%2F1999%2Fxlink%22%20xmIns%3Axsi%3D%22http%3A%2
F%2Fwww.w3.0rg%2F2001%2FXMLSchema-
instance%22%20xsi%3Aschemalocation%3D%22http%3A%2F%2Fwww.opengis.net%2Fsld%20http
%3A%2F%2Fschemas.opengeospatial.net%2Fsld%2F1.0.0%2FStyledLayerDescriptor.xsd%22%3E%3C
NamedLayer%3E%3CName%3ECOUNTRY%3C%2FName%3E%3CUserStyle%3E%3CFeatureTypeStyle
%3E%3CRule%3E%3Cogc%3AFilter%3E%3Cogc%3APropertylsLike%20wildCard%3D%22*%22%20sin
gleChar%3D%22%23%22%20escape%3D%22!%22%3E%3Cogc%3APropertyName%3EContinent%3C
%2Fogc%3APropertyName%3E%3Cogc%3ALiteral%3EAfrica%3C%2Fogc%3ALiteral%3E%3C%2Fogc%
3APropertylsLike%3E%3C%2Fogc%3AFilter%3E%3CPolygonSymbolizer%3E%3CFill%3E%3CCssParam
eter%20name%3D%22fill%22%3E%235599DD%3C%2FCssParameter%3E%3C%2FFill%3E%3CStroke
%3E%3CCssParameter%20name%3D%22stroke%22%3E%23000000%3C%2FCssParameter%3E%3C%
2FStroke%3E%3C%2FPolygonSymbolizer%3E%3C%2FRule%3E%3C%2FFeatureTypeStyle %3E%3C%2F
UserStyle%3E%3C%2FNamedLayer%3E%3C%2FStyledLayerDescriptor%3E&SERVICE=WMS&REQUES
T=GetMap&STYLES=&EXCEPTIONS=application%2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=
-52,-90,76,38&WIDTH=256&HEIGHT=256
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WMS GetMap with SLD |

http://gis.ibbeck.de/ginfo/apps/OLExamples/OL210/

MapServer SLD_World/world_gis_6beta.asp?LAYERS
=country&FORMAT=image%2Fpng&VERSION=1.1.1&
TRANSPARENT=true&SERVICE=WMS&REQUEST=Get

Map&STYLES=continents&EXCEPTIONS=application%
2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=0
,-90,180,90&WIDTH=256&HEIGHT=256
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Kritik

= SLD and Symbology Encoding (SE,
http://portal.opengeospatial.org/files/?artifact_id=16700) are XML
encodings. JSON is a more natural choice for web applications, mobile
applications, and many server-side frameworks. CSS is comfortable for
many front-end developers. SQL developers (think GeoPackage) want to
be working with SQL predominantly.

= SLD and SE are fairly complicated. The documents are long ("verbose")
and intimidating and compliance is an all-or-nothing affair.

= Tools are lacking.

= Lack of extensibility

http://geopackage.blogspot.de/2017/09/mo
re-on-sld-and-se.html
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SLD: Kritik

SLD being used mainly for producing
offline tiles and thus difficult to reconcile
with high performance rendering

Jérdme Jacovella-St-Louis, lists.opengeospatial.org

Message-ID: <29207f97-4430-dea9-caal-63a3454e2e57 @ecere.com> Date: Tue, 28 Nov 2017
21:40:12-0500

“Styled Layer Descriptor (SLD) and Symbology Encoding (SE) are two related
OGC standards. They have been around for over a decade but [...] they have
not definitively met their primary purpose - to enable the portrayal of feature
data in an interoperable way. The most common complaint with these
standards boils down to one thing - a high barrier to entry. “ [1]

[1] Views from the chairman of the GeoPackage Standards Working Group
http://geopackage.blogspot.de/2017/
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SLD/SE: Alternativen

OSM's MapCSS (http://wiki.openstreetmap.org/wiki/MapCSS)

Mapbox CartoCSS bzw. Mapbox Style Specification (JSON-kodiert)
(https://www.mapbox.com/mapbox-gl-js/style-spec/)

ESRI .lyr (Dokumentation)?

QGIS QML styles (http://planet.qgis.org/planet/tag/style/)
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GDI-DE-

Web Map Context Standard auslaufend

expiring

http://portal.opengeospatial.org/files/?artifact_id=8618
erganzt ebenfalls WMS (1.1.1!), XML-kodiert

erlaubt, den Status einer Client-Applikation — insbesondere die
Konfiguration der aktuellen Kartenansicht inklusive der zugehdrigen
Kartenebenen und Dienste — zu beschreiben, so dass der Status der
Applikation durch beliebige andere Clients oder zu einem spateren
Zeitpunkt wiederhergestellt werden kann.

http://www.opengeospatial.org/standards/wmc

“A Context document includes information about the server(s) providing
layer(s) in the overall map, the bounding box and map projection shared
by all the maps, sufficient operational metadata for Client software to
reproduce the map, and ancillary metadata used to annotate or describe
the maps and their provenance for the benefit of human viewers.

A Context document is structured using eXtensible Markup Language
(XML).”
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<LayerList=
<Layer queryable="1" hidden="0">
=Server service="0GC-WMS" version="1.1.0" title="ESA Cube5SERV">
<OnlineResource xlink:type="simple"
link-href="http://mapsernv2 esnn esa.it/cubestor/cubeserv/cubeserv.cgi"/>
</Server=
<Name>WORLD_MODIS_1KM:MapAdmin</Name>
=Title>WORLD_MODIS_1KM<=/Title>
<Abstract>Global maps dernived from varnious Earth Observation sensors /
WORLD_MODIS_1KM:MapAdmin</Abstract=
<SRS5>EPS5G:4326</SRS>
<FormatList>
<Format current="1"=image/png</Format=
</FormatList>
=5StyleList=
<Style current="1">
=Name=>default</Name:>
<Title>default</Title>
<LegendURL width="16" height="16" format="image/qif">
=0OnlineResource xlink:type="simple"
link:-href="http://mapserv2.esnn.esa.it/cubestor/cubeserv/cubeserv.cgi?VERSION=1_1.0&amp,REQUES T=GetLegendlcon
Lamp;LAYER=WORLD_MODIS_1KM:MapAdmin&amp; SPATIAL TYPE=RASTER&amp;5TYLE=default&amp FORMAT=|
mage/gif'/>

</LegendURL>
=/Style=
</StyleList>
=/Layer=
<Layer queryable="0" hidden="0"=
=Server service="0GC.WMS" version="1.0.7" titte="The GLOBE Program Visualization Server"=>

=OnlineResource xlink:-type="simple" xlink:-href="http://globe digitalearth_gov/viz-binfwmt_cgi"/>

.~ AR ERTVOEE. . g J"*hw‘rw——mf S st o
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GDIDE-

grudlegend
fundamental

Web Map Tile Service (WMS-T

DescribeTiles
Ausgabe von Informationen Uber die Kacheln

GetTiles



WMTS: Prinzip

B

0GC Web
Service Kachel

GetCapabilities

]

Web Map
Service //

Kachel-Matrix-Set
T Get(l\glap l

GetFeaturelnfo

| —

OOO0o0o0

— R— : M-

Styled Layer :

http://www.geoportal.hessen.de/portal/fileadmin/user_upload/GDI-

OpenGIS Web Map Tile Service Implementation Standard, Version
Hessen/GDI/Architekturkonzept_Version_3.0.pdf

1.0.0 vom 06.04.2010, geandert nach

Tiled WMS Descriptor
WMS
l ! l ! Kachel-Matrix
GetTile PutStyles
DescribeTiles GetStyles

DescribeLayer Que”en:
GetLegendGraphic Reinhard Zach, Astrid Feichtner, Michaela Jud, Julia Mller, Hans Rumpfinger (2015):
Nutzung von Geodatendiensten
Leitfaden, http://www.gdi.bayern.deffile/pdf/978/2014-10-
21 Leitfaden_Nutzung_Geodatendienste.pdf
OpenGIS Web Map Tile Service Implementation Standard, Version 1.0.0 vom 06.04.2010,
.l, Generalization geandert nach http://www.geoportal.hessen.de/portal/fileadmin/user_upload/GDI- 41
Dperation Hessen/GDI/Architekturkonzept_Version_3.0.pdf



WMS vs. WMTS

= Eigene Untersuchung

Response Time in Comparison

0 50 100 150 200 250 200

m Siehe auch: Testbed 10 Performance of OGC® Services in the Cloud: The
WMS, WMTS, and WPS cases.
https://portal.opengeospatial.org/files/?artifact id=59618

m Lochl, A.J., Schmid S. (20112): Caching techniques for high-performance
Web Map Services. https://agile-

online.org/conference_paper/cds/agile_2012/proceedings/papers/paper_loechel caching_techniques_for high-
performance_web_map_services 2012.pdf 42


https://portal.opengeospatial.org/files/?artifact_id=59618
https://portal.opengeospatial.org/files/?artifact_id=59618

WMTS: DescribeTiles-Operation

m allows clients to retrieve service metadata about the tiles that are
available for a specified subset of (or all of) the tiled layers.

= Describe Tiles code:

= baseUr|?SERVICE=WMS

= &VERSION=1.4.0

= &REQUEST=DescribeTiles
m &LAYERS=coastlines,roads

http://lwww.opengeospatial.org/standards/w

mts

<TiledCrs name="CRS:84">

<!-- optional bounding box of data -->
<ows :BoundingBoxs>. . .</ows: BoundingBox>
<TileMatrixSets>

<TileWidth>256</TileWidths>
<TileHeight>256</TileHeight>
<TileMatrix scale="1le&">
<!-- top left point of tile -->
<!-- matrix bounding box -->
<gml:Point>...</gml:Point>
<!-- width and height of -->
<!-- matrix in tile units -->
<MatrixWidth>60000</MatrixWidths>
<MatrixHeight>50000</MatrixHeights>
</TileMatrix>
<TileMatrix scale="2.5e6">
<gml:Point>...</gml:Point>
<MatrixWidth>9000</MatrixWidths>
<MatrixHeight>7000</MatrixHeight>
</TileMatrixs>
<TileMatrix scale="5e&">
<gml : Points>...</gml:Point>
<MatrixWidth>3000</MatrixwWidths>
<MatrixHeight>2000</MatrixHeight>
</TileMatrix>
<TileMatrix scale="10e6">
<gml :Point>...</gml:Points>
<MatrixWidth=900</MatrixWidths>
<MatrixHeight>700</MatrixHeight>

fma2 1
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WMTS: GetTile-Operation

Once a client has processed the Capabilities document and the
WMS_DescribeTilesResponse document of a tiling WMS server, it can begin
requesting tiles with GetTile requests.

A GetTile request has the following required parameters (apart from the standard
SERVICE, VERSION and REQUEST parameters):

o LAYER
baseUrl?SERVICE=WMS

o STYLE &VERSION=1.4.0

o CRS &REQUEST=GetTile

o FORMAT &LAYER=coastlines
&STYLE=darkBlue

O any mentioned dimensions &CRS=CRS: 84

o SCALE &FORMAT=1mage/png
&SCALE=5e6

© TILEROW §TIME=2007-06

o TILECOL ETILEROW=42

&TILECOL=112
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WMTS: Tile Coordinates

crsX =tileCol * tileSpanX + tileMatrixMinX;
crsY = tileMatrixMaxy - tileRow * tileSpany;
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Tile Servers: Different Naming Schemes for Tiles

Google Maps, http://code.google.com/intl/de-
DE/apis/maps/documentation/overlays.html#Google _Maps_Coordinates

Microsoft‘s Bing Maps Tile System, http://msdn.microsoft.com/en-
us/library/bb259689.aspx

TMS: a variant of Google tile addressing, which is used in open-source
projects like OpenLayers or TileCache. This system is described in the
OSGEO Tile Map Service (TMS,
http://wiki.osgeo.org/wiki/Tile_Map_Service_Specification)

See also/Siehe auch: http://www.maptiler.org/google-maps-coordinates-
tile-bounds-projection/

Wendlik V., Karut I., Behr F.-J. (2011): Tiling Concepts and Tile Indexing in Internet Mapping APlIs. in: Franz-

Josef Behr, Moses M. Ngigi, Anakkathil Purushothaman Pradeepkumar, M. Zimmermann (Editors, 2011):
Geoinformation for a better World. Proceedings Applied Geoinformatics for Society and Environment (AGSE
2011). AGSE Publishing, Karlsruhe, 355 pp., ISBN 978-3-943321-00-5 46



WMTS: Application

http://www.sentinel-
m Sentinal Hub hub.com/apps/wms/wmts-parameters

The Sentinel WMTS (Web Map Tile Service) service conforms to the . It provides access to Sentinel-2's
13 unprocessed bands (BO1 through B12, with B8A following B08) as well as processed products such as true color
imagery and NDVI. Access to the service is done via a custom server instance URL which will be provided to you upon
registration. Provides access to the same bands product and additional informational layers as the WMS request
except only one layer can be specified at once, even when only raw Sentinel-2 bands are used. As with the WMS
service, WMTS is also only available via a user-preconfigured custom server instance URL.

m Esri

http://sampleserver6.arcgisonline.com/arcgis/rest/services/WorldTimeZones/MapServer/ WM
TS?service=WMTS&version=1.0.0&request=gettile&layer=WorldTimeZones&style=default&til
eMatrixSet=default028mmé&tileMatrix=1&TileRow=0&TileCol=0&format=image/png

GDI-DE-

» Sofarrarelyused, but:  grundlegend
fundamental
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GDI-DE-
grundlegend
fundamental

INSPIRE-
grundlegend
fundamental

Web Feature Service (WFS)
“Getting the raw geographic data”



Web Feature Service

= Enables searching for geospatial data in feature-oriented vector-oriented
data sources - ermdéglicht die Recherche nach raumbezogenen
Informationen aus beliebigen objekt-orientierten Vektordatenbestdnden

= Supports arbitrary encoding off attribute data - unterstiitzt beliebige
Kodierungen von Attributen

= Delivers GML-encoded geometries - stellt die Geometrie der Objekte im
Format GML zur Verfiigung

= Supports retrieval of attribute data - zur reinen Sachdatenrecherche
geeignet (z. B. Gazetteer)

= ,WMS = images" in contrary to +WFS = Data"

VRETANOS, P. A. (ed.) (2010a): OpenGIS Web Feature Service 2.0 Interface Standard
(also ISO 19142). http://portal.opengeospatial.org/files/?artifact_id=39967 [2012-12-04]
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WES: Varianten

Simple WFS

Basic WFS

Transactional WFS
Locking WFS

GetCapabilities, DescribeFeatureType, ListStoredQueries,
DescribeStoredQueries und  GetFeature (nur  Uber
StoredQuery)

wie Simple WEFS, zusatzlich GetPropertyValue und GetFeature
mit Query action

wie Basic WFS, zusatzlich Transaction

wie Transactional WEFS, zusatzlich eine der Operationen
GetFeatureWithLock oder LockFeature

Relevant Standards - Relevante Normen:

* SO 19142 - Web Feature Service 2.0
e |SO 19143 - Filter Encoding Standard 2.0
e 1SO 19136 - Geography Markup Language 3.2
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WES: Operations

m GetCapabilities: provides metadata about the service, ist organisation, and the
operations and an overview about the feature-types - liefert Metadaten zu den
Operationen, die ein bestimmter Server anbietet, und auf Datenebene Metadaten
zu den vom Server angebotenen Feature-Typen.

= DescribeFeatureType: provides XSD schema/data model about a single feature-
type generiert ein XML-Schema-Dokument, das vom Dienst angebotene Feature-
Typen als XSD-Dokument beschreibt.

m GetPropertyValue: provides values of specific feature properties - Werte
ausgewdhlter Feature-Eigenschaften kénnen auf der Basis von vom Client
festgelegten Abfrageeinschréinkungen abgerufen werden.

m GetFeature: delivers data of features based on selection criteria provided. Erlaubt
den Abruf von Feature-Instanzen auf der Basis von vom Client festgelegten
Abfrageeinschréinkungen. Wie auch GetPropertyValue kbnnen mit Hilfe eines
Filterausdrucks kodierte Abfragepridikate rdumliche, zeitliche und thematische
Einschrénkungen umfassen.

m GetFeatureWithLock: similar to GetFeature, but referenced features are locked to
enable transaction - verhdlt sich genauso wie die Operation ,, GetFeature”, jedoch
werden alle von der Operation identifizierten Feature-Instanzen im Voraus gegen
anstehende , Transaction“-Operationen gesperrt.
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WEFS: Operations Il

= LockFeature: Features can be locked Feature-Instanzen konnen im Voraus gegen
anstehende ,Transaction“-Operationen gesperrt werden.

= Transaction: ermoglicht das Erzeugen, Modifizieren, Ersetzen und Loschen
persistenter Feature-Instanzen aus dem zugrunde liegenden opaken
Datenspeicher.

= CreateStoredQuery: persistente parametrisierte Abfrageausdriicke konnen von
Anwendern so definiert und von einem WEFES vorgehalten werden, dass der
Ausdruck wiederholt — und maoglicherweise mit unterschiedlichen
Parameterwerten — aufgerufen kann.

= DropStoredQuery: gespeicherte Abfrage kann aus Dienst entfernt werden.

m ListStoredQueries: Client erhalt Liste der vom Server angebotenen gespeicherten
Abfrageausdriicke.

= DescribeStoredQuery: Client kann Beschreibung eines gespeicherten
Abfrageausdrucks beziehen (Liste von Eingabeparametern der Abfrageausdriicke
sowie den zurlickgegebenen Feature-Typ der gespeicherten Abfrage)
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WES:GetCapabilities

“http://geoserv.weichand.de:8080/geoserver/wfs?
iservice=WFS

3&version=1.1.0

&request=GetCapabilities

XML-encoded service metadata

<wfs:WF5_Capabilities version="1.1.0" xsi:schemalocation="http://www.opengis.net/wfs http:/
/inspire_dls/1.0/inspire_dls.xsd" updateSequence="338"> J
+<ows:Serviceldentification></ows:Serviceldentification>
+<ows:ServiceProvider></ows:ServiceProvider>
+<ows:OperationsMetadata></ows:OperationsMetadata>
+<FeatureTypelist></FeatureTypelist>
+<ogc:Filter_Capabilities></ogc:Filter_Capabilities>
</wfs:WFS_Capabilities>

‘\1&“
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WES:GetCapabilities: Service metadata

m Section| & II;: "Administrative Metadata"

<ows:Serviceldentification>
—<ows:Title>
INSPIRE WFS 2.0 DemoServer Verwaltungsgrenzen Bayern
</ows:Title>
—<ows:Abstract>
Prototyp eines INSPIRE WFS 2.0 auf Grundlage der OpenData Verwaltungsgrenzen der Bayerischen Vermessungsverwaltung
im Kontext der europdischen Geodateninfrastruktur INSPIRE" im Studiengang beMasterGIS bereitgestellt. - Haftungsausschl
</ows:Abstract>
+<ows:Keywords></ows:Keywords>
<ows:ServiceType>WFS</ows:ServiceType>
<ows:ServiceTypeVersion>1.1.0</ows:ServiceTypeVersion>
<ows:Fees>NONE</ows:Fees>
<ows:AccessConstraints>NONE</ows:AccessConstraints>
</ows:Serviceldentification>
<ows:ServiceProvider>
<ows:ProviderName=>Jiirgen Weichand | geoinformatik blog</ows:ProviderName>
—<ows:ServiceContact>
<ows:IndividualName=>Jiirgen Weichand</ows:IndividualName>
<ows:PositionName/>
+<ows:Contactlnfo></ows:Contactinfo>
</ows:ServiceContact>
</ows:ServiceProvider>
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WES:GetCapabilities: Service metadata

= Section lll: " Operations Metadata"

+<ows:Serviceldentification></ows:Serviceldentification>
+<ows:ServiceProvider></ows:ServiceProvider>
—<ows:OperationsMetadata>
+ <ows:Operation name="GetCapabilities"></ows:Operation>
+<ows:Operation name="DescribeFeatureType"></ows:Operation>
+<ows:Operation name="GetFeature"></ows:0Operation>
+<ows:Operation name="GetGm|Object"></ows:Operation>
+<ows:ExtendedCapabilities></ows:ExtendedCapabilities>
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WES:GetCapabilities: Service metadata

= Section lll: "Operations Metadata"

+<ows:Serviceldentification></ows:Serviceldentification>
+<ows:ServiceProvider></ows:ServiceProvider>

—<ows:0OperationsMetadata>
—<ows:Operation name="GetCapabilities"> o
—<ows:DCP>
—<ows:HTTP>

<ows:Get xlink:href="http://geoserv.weichand.de:8080/geoserver/wfs" />
<ows:Post xlink:href="http://geoserv.weichand.de:8080/geoserver/wfs"/>
</ows:HTTP>
</ows:DCP>
—<ows:Parameter name="AcceptVersions">
<ows:Value>1.0.0</ows:Value>
<ows:Value>1.1.0</ows:Value>
</ows:Parameter>

—<ows:Parameter name="AcceptFormats">
<ows:Valu ws:UaIue}
</ows:Paramete
</ows:Operation>
+<ows:Operation name="DescribeFeatureType"></ows:0Operation>
+<ows:Operation name="GetFeature"></ows:Operation>

+<ows:0Operation name="GetGm|Object"></ows:Operation>
1+ eawe'FytendedCanahilitias=< fowe'FytendedCanahilitieas>
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WES:GetCapabilities: Service metadata

= Section lll: "Operations Metadata"

+<ows:Serviceldentification></ows:Serviceldentification>
+<ows:ServiceProvider></ows:ServiceProvider>
—<ows:OperationsMetadata>
+<ows:Operation name="GetCapabilities"></ows:Operation>
—<ows:Operation name="DescribeFeatureType"> é
—<ows:DCP>
—<ows:HTTP>
<ows:Get xlink:href="http://geoserv.weichand.de:8080/geoserver/wfs" />
<ows:Post xlink:href="http://geoserv.weichand.de:8080/geoserver/wfs"/>
</ows:HTTP>
</ows:DCP>
—<ows:Parameter name=outputForma
<ows:Valuée>text/xml; subtype=gml/3.1.1<
</ows:Parameter>
</ows:Operation>
+<ows:Operation name="GetFeature"></ows:Operation>
+<ows:Operation name="GetGm|Object"></ows:Operation>
+<ows:ExtendedCapabilities></ows:ExtendedCapabilities>
</ows:OperationsMetadata>
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WES:GetCapabilities: Service metadata

= Section lll: "Operations Metadata" : GetFeature

<ows:Operation name="GetFeature">
—<ows:DCP>
—<ows:HTTP>
<ows:Get xlink:href="http://geoserv.weichand.de:8080/geoserver/wfs" />
<ows:Post xlink:href="http://geoserv.weichand.de:8080/geoserver/wfs" />
</ows:HTTP>

</ows:DCP>
—<ows:Parameter name="resultType">
<ows:Value>results</ows:Value> 0
<ows:Value>hits</ows:Value>
</ows:Parameter>

—<ows:Parameter name="outputFormat">

<ows:Value>text/xml; subtype=gml/3.1.1</ows:Value>
<ows:Value>KML</ows:Value>

<ows:Value>SHAPE-7IP</ows:Value>

<ows:Value>application/gml+xml; version=3.2</ows:Value>
<ows:Value>application/json</ows:Value>
<ows:Value>application/vnd.google-earth.kml xml</ows:Value> e
<ows:Value>csv</ows:Value>

<ows:Value>gml32</ows:Value>

<ows:Value>json</ows:Value>

<ows:Value>text/xml; subtype=gml/2.1.2</ows:Value>
<ows:Value>text/xml; subtype=gml/3.2</ows:Value>
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WES:GetCapabilities: Service metadata

= Section IV: "FeatureTypelList"

+<ows:Serviceldentification></ows:Serviceldentification>
+<ows:ServiceProvider></ows:ServiceProvider>
+<ows:OperationsMetadata></ows:OperationsMetadata>
—<FeatureTypelist>

—<Operations>

<Operation>Query</Operation>
</Operations>

+<FeatureType></FeatureType>

+<FeatureType></FeatureType>

+<FeatureType></FeatureType> 5 different

+<FeatureType></FeatureType> types

+<FeatureType></FeatureType>

</FeatureTypelist>

+<ogc:Filter_Capabilities></ogc:Filter_Capabilities>
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—<FeatureTypelist>
+<0 ioRs>={Opejations> 1 .p., . .
TPAWES:GétCapabilities: Service metadata
<Name>bvv:gmd_ex</Name> -
<Title>Gemeinden Bayern</Title>
—<Abstract> )
luéﬁﬁb%&é%@%%%@%@d@%@@%ﬁﬂ Datenquelle: Bayerische Vermefgungsverwaltung — www.geodaten.
</Abstract>
—<ows:Keywords> | Administrative
-::uws:l(eyward}‘uferwa.ltungsgebleteﬂuws:l(eywardb metadata
<ows:Keyword>Gemeinden</ows:Keyword>
<ows:Keyword>Bayern</ows:Keyword>
</ows:Keywords>
<DefaultSRS>urn:x-ogc:def:crs:EPSG:31468</DefaultSRS>
<OtherSRS>urn:x-ogc:def:crs:EPSG:31467</0OtherSRS> :
<OtherSRS>urn:x-ogc:def:crs:EPSG:4258</0therSRS> Supported spatial
<OtherSRS>urn:x-ogc:def:crs:EPSG:4326</0OtherSRS> reference systems
<OtherSRS>urn:x-ogc:def:crs:EPSG:25832</0therSRS>
<OtherSRS>urn:x-ogc:def:crs:EPSG:25833</0OtherSRS>
—<ows:WGS84BoundingBox>
<ows:LowerCorner>8.945113882407217 47.24845933295222</ows:LowerCorner>
<ows:UpperCorner>13.908934374544032 50.57959807089799</ows:UpperCorner>
</ows:WGS84BoundingBox>
—<MetadataURL type="19115" format="text/xml"> _ ’
http:,’fgeoportal.ba'-,fern.de,-’cswfhw?RE[lUESTzGetRecordByld&VEHSIDN:Z.D.E&sewice:C'W&t Link to
</MetadataURL> Metadat:
</FeatureType>
+<FeatureType></FeatureType> 9

+<FeatureType></FeatureType>

Boundini




WES:GetCapabilities: Service metadata

= Section IV: "FeatureTypelist" : Linked metadata about the data
according ISO 19115

§http://geoportal.bayern.de/csw/bvv?REQUEST=GetRecordById&VERSI§
' ON=2.0.2&service=CSWsoutputschema=csw:IsoRecord&elementsetname |

§=full&ID=bf9ff4ed—62c7—4935—9318—d5251108acc3
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<?xml version="1.0" encoding="UTF-8"7?>

H<Ccsw

: GetRecordByIdResponse xmln sw="http://www.opengis.net/cat/csw/2.0.2":

< WFS:GetCapa blthlﬁﬁ"ﬁﬁﬁvflﬁﬁnmei&dﬂtargfzowfgmd”

xmlns:gco="h ttp [/ /www.isote211.0rg/2005/gco"
xmlns:srv="http://www.isotc21l.0rg/2005/srv"

namespaces
W FemdﬁTVmFBa%@%?;’vﬁgﬁffﬁu—iEﬁ%%a%é%aaaia about the data
ns:gephet=- www.fao.org/geonetwork"
- according ISC
xmlns:xsi="http:/ www w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="http://www.isotc211.0rg/2005/gmd http://schemas.oper
<gmd:fileIdentifier>

<gmd:language>

<gmd:characterSet>

<gmd:hierarchyLevel>

<gmd:hierarchyLevelName>

<gmd:contact>

<gmd:dateStamp> > 700 lines of metadata

<gmd:metadataStandardName> according to ISO 19115

<gmd:metadataStandardVersion>

<gmd:referenceSystemInfo>

<gmd:referenceSystemInfo>

<gmd:referenceSystemInfo>

<gmd:metadatakExtensionInfo>

<gmd:identificationInfo>

<gmd:distributionInfo>

<gmd:dataQualityInfo>

</amd:MD Metadata>



WES: DescribeFeatureType

= Delivers the data model of a single feature type encoded in XML Schema
Description Laguage (XSD)

ihttp://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version i
i =1.1.0&request=DescribeFeatureTypes&typeName=bvv:gmd ex

(o))
w

http://docs.geoserver.org/stable/en/user/services/wfs/reference.html



<?xml version="1.0" encoding="UTF-8"72>

<xsd:schema zmlns:bvv="http://www.geodaten.bayern.de"

xmlns:gml="http://www.opengis.net/gml"

¥xmlns:xsd="http://www.w3.org/2001/XML.Schema" elementFormDefault="qualified"

targetNamespace="http://www.geodaten.bayern.de">

<xsd:import namespace="http://www.opengis.net/gml"

schemalocation="http://gecserv.weichand.de:8080/gecserver/schemas/gml/3.1.1/base/gnl.xsd"/>
<xsd:complexType name="gmd exType">

A
0

<xsd:complexContent>

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

<xsd:sequence>

<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:

</xsd:sequence>

element
element
element
element
element
element
element
element
element
element
element
element
element
element
element
element

</xsd:extension>

maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"
maxOccurs="1"

</xsd:complexContent>

</xsd:complexType>

<xsd:element name="gmd ex" substitutionGroup="gml: Feature" typez"bvv:gmd_ngype"f>

</xsd:schema>

minCccurs="0"
minQccurs="0"
minQccurs="0"
minOccurs="0"
minOccurs="0"
minQccurs="0"
minOccurs="0"
minOccurs="0"
minOccurs="0"
minQccurs="0"
minOccurs="0"
minOccurs="0"
minOccurs="0"
minQOccurs="0"
minOccurs="0"
minOccurs="0"

C

name="modellart" nillable="true" type="=xsd:string"/>

name="land" nillable="true" type="xsd:string"/>

name="eobjart" nillable="true" type="xsd:string"/>
name="objart_txt" nillable="true" type="xsd:string"/>
name="eobjid" nillable="true" type="xsd:string"/>
name="hdu_x" nillable="true" type="xsd:short"/>
name="beginn" nillable="true" type="xsd:string"/> Q
name="ende" nillable="true" type="xsd:string"/>
name="adm" nillable="true" type="xsd:string"/>

name="avg" nillable="true" type="xsd:string"/>
name="bez_gem" nillable="true" type="xsd:string"/>
nillable="true"
nillable="txrue"

nillable="true"

name="bez_krs" type="xsd:string"/>

name="bez lan" type="xsd:string"/>
name="bez_rbz" type="xsd:string"/>
name="sech" nillable="true" type="xsd:string"/>

name="geom" nillable="true" type="gml:MultiSurfacePropertyTs

E



WES: GetFeature

= All elements of a single Feature Types

ihttp://example.com/geoserver/wfs?service:wfs&version=2.0.0& i
' request=GetFeature&typeNames=namespace:featuretype

ihttp://example.com/geoserver/wfs?service=wfs&version=2.0.0& i
' request=GetFeatures&typeNames=namespace: featuretypesfeaturelD=feature

ihttp://example.com/geoserver/wfs?servicezwfs&version=2.0.0& !
' request=GetFeatures&typeNames=namespace: featuretypescount=N

http://example.com/geoserver/wfs?service=wfs&version=2.0.0&

request=GetFeature&typeNames=namespace:featuretypespropertyName=attri
bute

ihttp://example.com/geoserver/wfs?service=wfs&version=2.0.0& !
' request=GetFeatures&typeNames=namespace:featuretype&bbox=al,bl,a2,b2

http://docs.geoserver.org/stable/en/user/services/wfs/reference.html



WES: GetFeature

= All elements of a single Feature Types

____________________________________________________________________________________________________________________________

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version
=2.0.0&request=GetFeatures&typeNames=bvv:gmd ex&srsName=EPSG:31468
§bbox=4450407.80325,5324432.56981,4481624.47895,5346224.56688,EPS

G:31468¢% &comllo

<wfs:FeatureCollection numberOfFeatures="10" timeStamp="2019-07-14T08:00:17 " xsi:schemalocation="http://\
http://geoserv.weichand.de:8080/geoserve rfwfs?service=WF5&uer5i0n=2.D.D&requeﬁescribeFeatureType&type Name
—<gml:featureMembers>

+<bvv:gmd_ex gml:iid="gmd_ex.2"></bvv:gmd_ex>

+<bvv:gmd_ex gml:iid="gmd_ex.69"></bvv:gmd_ex>

+<bvv:gmd_ex gml:iid="gmd_ex.70"></bvv:gmd_ex>

+<bvv:gmd_ex gml:iid="gmd_ex.74"></bvv:gmd_ex>

+<bvv:gmd_ex gml:iid="gmd_ex.103"></bvv:gmd_ex>

+<bvv:gmd_ex gml:id="gmd_ex.163"></bvv:gmd_ex> e

+<bvv:gmd_ex gml:iid="gmd_ex.146"></bvv:gmd_ex>

+<bvv:gmd_ex gml:id="gmd_ex.194"></bvv:gmd_ex>

+<bvv:gmd_ex gml:id="gmd_ex.197"></bvv:gmd_ex>

+<bvv:gmd_ex gmlid="gmd ex.199"></bvvigmd_ex>

</gml:featureMembers>

</wfs:FeatureCollection>
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WEFS: GetFeature — GML encoded, SRS=31468

<wfs:FeatureCollection numberOfFeatures="10" timeStamp="2019-07-14T08:00:17.668Z" xsi:schemalocation="http://www.opengis.net/wfs http://.
http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version=2.0.0&request=DescribeFeatureType&typeName=bw%3Agmd_ex">
—<gml:featureMembers>
—<bvv:gmd_ex gml:iid="gmd ex.2">
<bvv:land>BY</bvv:land>
<bvv:modellart>Basis-DLM#DTK25</bvv:modellart>
<bvv:objart>75003</bvv:objart>
<bvv:objart_txt>AX KommunalesGebiet</bvv:objart_txt>
<bvv:objid>DEBYBDLMjK0001Ib</bvv:objid> 0
<bvv:hdu_x>0</bvv:hdu_x>

<bvv:beginn>2016-08-05T20:31:267</bvv:beginn> Spatlal
<bvv:adm>6003</bvv:adm> R f ren
<bvv:bez_gem>Miinchen</bvv:bez_gem> ererence
<bvv:bez_krs>Miinchen</bvv:bez_krs> System

<bvv:bez_lan>Freistaat Bayern</bvv:bez_lan>
<bvv:bez_rbz>0Oberbayern</bvv:bez_rbz> g
<bwvv:sch>09162000</bvv:sch> '
—<bvv:geom>
—<gml:MultiSurface srsName="http://www.opengis.net/gml/srs/epsg.xmI#31468" srsDimension="2"> g
—<gml:surfaceMember>

—<gml:Polygon>
—<gml:exterior> e ,
—<gml:LinearRing> b
—<gml:posList>

4460151.75 5330875.56999951 4460190.61 5330879.94899951 4460203.42 5330881.16999951 4480257.4 5330883.4699995
5330959.15999951 4460261.99 5330961.43999951 4460266.57 5330970.98999951 4460269.89 538W0978.63999951 44602721

5331015.90999951 4460301.14 5331147.88899951 4460303.63 5331158.80999951 4460306.34 53W1170.73899951 4460309
5331245.15999951 4460316.87 5331259.15899951 4460316.37 5331267.37999951 4460317.24 5 286.94899951 4460316.-

5331443.63999951 4460306.15 5331483.88999951 4460304.03 5331499.95999951 4460299.8 5338519.73899951 4460295.#

e R A Arq aacns ¢ s RO NOF YAE~TTT Q) END U RAR OF TOT Mialaby : i L R,
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WFS: GetFeature — GML encoded, SRS=4326

<wfs:FeatureCollection numberOfFeatures="2" timeStamp="2019-07-14T08:43:39.817Z" xsi:schemalocation="http://www.opengis.net/wfs http://sche
http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version=2.0.0&request=DescribeFeatureType&typeName=bvww%3Agmd ex">
—-<gml:featureMembers>
—<bvv:gmd_ex gmlid="gmd ex.2">

<bvv:land>BY</bvv:land>
<bvv:modellart>Basis-DLM#DTK25</bvv:modellart>
<bvv:objart>75003</bvv:objart:>
<bvv:objart_txt>AX_KommunalesGebiet</bvv:objart_txt>
<bvv:objid>DEBYBDLMjK0001Ib</bvv:objid> o

<bvv:hdu_x>0</bvv:hdu_x> Spatla|
<bvv:beginn>2016-08-05T20:31:26Z</bvv:beginn>

<bvv:adm>6003</bvviadm> Reference
<bvv:bez_gem>Miinchen</bvv:bez_gem> System

<bvv:bez_krs>Miinchen</bvv:bez_krs>
<bvv:bez_lan>Freistaat Bayern</bvv:bez_lan>
<bvv:bez_rbz>0Oberbayern</bvv:bez_rbz>
<bvv:sch>09162000</bvv:sch>
—<bvv:geom>
—<gml:MultiSurface srsName="http://www.opengis.net/gml/srs/epsg.xml#4326" srsDimension="2">
—<gml:surfaceMember:>

—<gml:Polygon>
—<gml:exterior> 9
—<gml:LinearRing>
—<gml:poslList>
11.46337478 48.11469317 11.46389624 48.11473498 11.46406815 48.11474676 11.46479286 48.1177082 11.46480557 48.11
48.11547228 11.46490785 48.11555845 11.46495172 48.11562746 11.46498218 48.11566879 11.46@01943 48.11576816 11.4€"
11.46542334 48.11735727 11.46546895 48.11755625 11.4655149 48.11778867 11.46555379 48.118717 11.46555652 48.118

48.1188049 11.46550864 48.11923577 11.46544814 48.11981169 11.46539161 48.12017341 1146586164 48.1203178 11.465"
- T TT™T 42 191RGESE ¢ ~ 17 SE15 11 17 STAI2AL T CONQAE - - B “ARge ta QT

68



WES: Link between FeatureType and GetFeature

<xsd:element maxOccurs="1" minOccurs="0" name="land" nillable="ti
<xsd:element maxOccurs="1" minOccurs="0" name="modellart" nillab
<xsd:element maxOccurs="1" minOccurs="0" name="objart" nillable='
<xsd:element maxOccurs="1" minOccurs="0" name="objart_txt" nillak
<xsd:element maxOccurs="1" minOccurs="0" name="objid" nillable="t
<xsd:element maxOccurs="1" minOccurs="0" name="hdu x" nillable='
<xsd:element maxOccurs="1" minOccurs="0" name="beginn" nillable=

<bvv:land>BY</bvv:land>
<bvv:modellart>Basis-DLM#DTK25</bvv:modella
<bvv:objart>75003</bvv:objart>
<bvv:objart_txt>AX_KommunalesGebiet</bvv:ob
<bvv:objid>DEBYBDLMjK0001Ib</bvv:objid>
<bvv:hdu_x>0</bvv:hdu_x>

<xsd:element maxOccurs="1" minOccurs="0" name="ende" nillableg"t <bvv:beginn>2016-08-05T20:31:26Z</bvv:beginn
<xsd:element maxOccurs="1" minOccurs="0" name="adm" nillab“;w:adm::ﬁ[}[]a{jbvv:adm}

<xsd:element maxOccurs="1" minOccurs="0" name="avg" nillable=Nrt
<xsd:element maxOccurs="1" minOccurs="0" name="bez_gem" nillabl
<xsd:element maxOccurs="1" minOccurs="0" name="bez krs" nillable:
<xsd:element maxOccurs="1" minOccurs="0" name="bez |an" nillable
<xsd:element maxOccurs="1" minOccurs="0" name="bez_rbz" nillable
<xsd:element maxOccurs="1" minOccurs="0" name="sch" nillable="tr
<xsd:element maxOccurs="1" minOccurs="0" name="geom" nillable="

<bvv:bez_gem>Miinchen</bvv:bez_gem:>
<bvv:bez_krs>Miinchen</bvv:bez_krs>
<bvv:bez_lan>Freistaat Bayern</bvv:bez_lan>
<bvv:bez_rbz>0Oberbayern</bvv:bez_rbz>
<bvv:sch>09162000</bvv:sch>

<bvv:geom>
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WF,_S[: GetFeature — encoded as JSON

:"Feature",

____________________________________________________________________________________________________________________________

//g?osérv.weichand.de:8080/geoserver/wfs?service=WFS&version
=2.0.04request=GetFeaturestypeNames=bvv:gmd ex&srsName=EPSG:31468
&bbox=4450407--80325,5324432.56981,4481624.47895,5346224.56688,EPS

G:3146880i i &§COUN

"geometry name

P | B

geom" ,

"properties™: {

"land" :"BY",
"modellart™:"Basis-DLM#DTEZ25"™,
"objart”:"75003",

"objart txt":"AX KommunalesGebiet™
"objid" : "DEBYBDLMjK0001Ib",

"hdu =x":0,

"beginn™:"2016-08-05T20:31:262",

"ende" :null,

m E_d.m” N HEC“:IEH ,

"zvg" inull,

"bez gem":"Munchen",

"bez krs":"Minchen",

"bez lan":"Freistaat Bayern",
"bez rbz":"Oberbayern",

ogon

[

"sch":"0391l¢

10 r 1,1 .

A267UAN 9T, 53277009 .40999051], [44671T9.777,532693¢

<xsd:element maxOccurs="1" minOccurs="0" name="land" nillable="t1
<xsd:element maxOccurs="1" minOccurs="0" name="modellart" nillab
<xsd:element maxOccurs="1" minOccurs="0" name="objart" nillable='
<xsd:element maxOccurs="1" minOccurs="0" name="objart_txt" nillah
<xsd:element maxOccurs="1" minOccurs="0" name="objid" nillable="t
<xsd:element maxOccurs="1" minOccurs="0" name="hdu_x" nillable='
<xsd:element maxOccurs="1" minOccurs="0" name="beginn" nillable=
sd:element maxOccurs="1" minOccurs="0" name="ende" nillable="t
d:element maxOccurs="1" minOccurs="0" name="adm" nillable="ti
<xsd:element maxOccurs="1" minOccurs="0" name="avg" nillable="tr
<xsd:element maxOccurs="1" minOccurs="0" name="bez_gem" nillabl
<xsd:element maxOccurs="1" minOccurs="0" name="bez_krs" nillable:
<xsd:element maxOccurs="1" minOccurs="0" name="bez_lan" nillable
<xsd:element maxOccurs="1" minOccurs="0" name="bez_rbz" nillable
<xsd:element maxOccurs="1" minOccurs="0" name="sch" nillable="trt
<xsd:element maxOccurs="1" minOccurs="0" name="geom" nillable="




WEFS: GetFeature — encoded as CSV

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version
=2.0.0&request=GetFeatures&typeNames=bvv:gmd ex&srsName=EPSG:31468
&bbox=4450407.80325,5324432.56981,4481624.47895,5346224.56688,EPS

G:31468¢

&COUNT=10

<xsd:element maxOccurs="1" minOccurs="0" name="land" nillable="1
<xsd:element maxOccurs="1" minOccurs="0" name="modellart" nillab
<xsd:element maxOccurs="1" minOccurs="0" name="objart" nillable="'
<xsd:element maxOccurs="1" minOccurs="0" name="objart_txt" nillak
<xsd:element maxOccurs="1" minOccurs="0" name="objid" nillable="t
<xsd:element maxOccurs="1" minOccurs="0" name="hdu_x" nillable="'
<xsd:element maxOccurs="1" minOccurs="0" name="beginn" nillable=
<xsd:element maxOccurs="1" minOccurs="0" name="ende" nillable="t
<xsd:element maxOccurs="1" minOccurs="0" name="adm" nillable="ti
<xsd:element maxOccurs="1" minOccurs="0" name="avg" nillable="tr{
<xsd:element maxOccurs="1" minOccurs="0" name="bez_gem" nillabl
<xsd:element maxOccurs="1" minOccurs="0" name="bez krs" nillable
<xsd:element maxOccurs="1" minOccurs="0" name="bez_lan" nillable
<xsd:element maxOccurs="1" minOccurs="0" name="bez rbz" nillable
<xsd:element maxOccurs="1" minOccurs="0" name="sch" nillable="tr(

<xsd:element maxOccurs="1" minOccurs="0" name="geom" nillable="

FID,land,modellart,objart,objart txt,cbjid,hdu x,beginn,ende,adm,avg,bez gem,bez krs,bez lan,bez rbz,sch,geom

gmd_ex.
gmd_ex.
gmd ex.
gmd_ex.
gmd_ex.
gmd_ex.
gmd_ex.
gmd ex.
gmd_ex.
gmd_ex.

2,BY,Basis-DLM#DTK25,75003,AX FKommunalesGebiet, DEBYBDLMjK0001Ib,0,2016-08-05T20:31:26%,,€003, ,Miinchen, Min
69,BY,Basis-DLM#DTK25, 75003, AX KommunalesGebiet, DEBYBDLMjK0001Jc, 0,2016-05-27T20:29:31%,,6001, ,Bergkirch
70,BY,Basis-DLM#DTK25, 75003, AX KommunalesGebiet, DEBYBDLMjK0001Jd,0,2016-08-26T20:31:43%,, 6005, , Dachau, Da
74,BY,Basis-DLM#DTK25, 75003, AX FKommunalesGebiet, DEBYBDLMjKO0001Jh,0,2016-05-11T20:30:15%,, 6001, ,Karlsfeld,
103,BY,Basis-DLM¥#DTK25, 75003, AX KommunalesGebiet, DEBYBDLMJKO0001K7,0,2016-07-04T20:32:23%,,6001,,Vaterste
163,BY,Basis—DLM#DTK25, 75003, AX KommunalesGebiet, DEBYBDLMjKO0001Kn,0,2016-10-06T20:30:41%, ,6001, ,Finsing,

146,BY,Basis-DLM#§DTK25, 75003, AX KommunalesGebiet, DEBYBDLMjK0001C4,0,2016-10-06T20:30:41%,,6001, ,Moosinn

194,BY, Basis—-DLM#DTK25, 75003, AX KommunalesGebiet, DEBYBDLMJK0001Gm,0,2016-09-23T20:33:23%, ,6001, ,Eichenau,
19?,BY,Easis—DLM#DTK25,?5003,AX_KommunalesGebiet,DEBYBDLMjKOOOle,0,2016—09—23T20:33:232,,6005,,Germerid!;
15%,BY,Basis-DIM#DTK25, 75003, AX KommunalesGebiet, DERBYBDLMjK0001Gr, 0,2016-04-06T23:31:14%,,6001,,Grobenzel

2000, "MULTIPOLYGON (((4460151.75 533
5174113,"MULTIPOLYGON (((4450469.88
L5, "MULTIPOLYGON (((4454967.4699999

174126, "MULTIPOLYGON (((4457458.59 5
=rn, 09175132, "MULTIPOLYGON (( (44875

.17118, "MULTIPOLYGON (((4487624.54 53

09177130, "MULTIPOLYGON (((4491¢624.82
rgayern, 091 18, "MULTIPOLYGON (((44
rrhay 09179123, "MULTIPOLYGON (( (4
ayern, 09179126, "MULTIPOLYGON ( ((

Geometries
encoded as WKT 1



WES: GetPropertyValue

= Provides property values of one property of a certain feature type - Liefert

die Eigenschaftswerte einer Eigenschaft der Elemente eines Feature Types

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version=2.0.0&r
&typeNames=bvv:gmd_ex&srsName=EPSG:4326&&O0Out !

putFormat=GML3 OUNT=20& |

<wfs:ValueCollection xsi:schemalocation="http://www.opengis.net/wfs/2.0 http://geoserv.weichand.de:8080/geoserver/schemas/wfs/2.0/wfs.xsd":
—<wfs:member>
<bvv:bez_gem>Ingolstadt</bvv:bez_gem>
</wfs:member>
—<wfs:member>
<bvv:bez_gem>Miinchen</bvv:bez_gem>
</wfs:member>
—<wfs:member>
<bvv:bez_gem>Rosenheim</bvvibez_gem>
</wfs:member>
—<wfs:member>
<bvv:bez_gem>Altétting</bvv:bez_gem>
</wfs:member>
—<wfs:member>
<bvv:bez_gem>Burghausen</bvv:bez_gem>
</wfs:member>
—<wfs:member>
<bvv:bez_gem>Burgkirchen a.d.Alz</bvv:bez_gem>
</wfs:member>
—<wfs:member>
<bvv:bez_gem>Kirchweidach</bvv:bez_gem>
< hufamerb s
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WES: CreateStoredQuery

= Storing a query on the server - ,Ablegen”einer Abfrage auf dem Server

____________________________________________________________________________________________________________________________

<wfs:CreateStoredQuery service='WFS' version='2.0.0"
xmlns:wfs="http://www.opengis.net/wfs/2.0"
xmlns:fes="http://www.opengis.org/fes/2.0"
xmlns:gml="http://www.opengis.net/gml/3.2"
xmlns:topp="http://www.openplans.org/topp'>
<wfs:StoredQueryDefinition id='myStoredQuery'>

<wfs:Parameter name='AreaOfInterest' type='gml:Polygon'/>
<wfs:QueryExpressionText returnFeatureTypes='topp:states'
language='"'urn:ogc:def:queryLanguage:0GC-
WES::WEFS QueryExpression' isPrivate='false'> <wfs:Query
typeNames="'topp:states'>
<fes:Filter>
<fes:Within>
<fes:ValueReference>the geom</fes:ValueReference>
${AreaOfInterest}
</fes:Within>
</fes:Filter> Sentvia HTTP POST
</wfs:Query>
</wfs:QueryExpressionText>

</wfs:StoredQueryDefinition>
</wfs:CreateStoredQuery>

___________________________________________________________________________________________________________________________



WES: GetPropertyValue
= Provides property values of one property of a certain feature type - Liefert
die Eigenschaftswerte einer Eigenschaft der Elemente eines Feature Types

http://geoserv.weichand.de:8080/geoserver/wfs?service=WFS&version=2.0.0&

<wfs:ListStoredQueriesR e xsi:schemalocation="http://www.opengis.net/wfs/2.0 http://geoserv.weichand.de:8080/ge’
—<wfs:StoredQuery id="urM:ogc:def:query:0GC-WFS::GetFeatureByld">
<wfs:Title xml:lang="en">Get feature by identifier</wfs:Title>
<wfs:ReturnFeatureType/>
</wfs:StoredQuery>
—<wfs:StoredQuery id="urn:x-geosn:def:query:0GC-WFS::GetCP4AUName-5thOrder">
—-<wfs:Title xml:lang="en">
Get Cadastral Parcels by Administrative UnitName (5thOrder)
</wfs:Title> )
<wfs:ReturnFeatureType>bvv:gmd_ex</wfs:ReturnFeatureType> .
</wfs:StoredQuery>
—<wfs:StoredQuery id="GemeindeMuenchenEpsg31468">
<wfs:Title xml:lang="en">Abfrage der Gemeinde Miinchen</wfs:Title> I
<wfs:ReturnFeatureType>bvv:gmd ex</wfs:ReturnFeatureType>
</wfs:StoredQuery>
—<wfs:StoredQuery id="DWithinQuery">
<wfs:Title xml:lang="en">Umkreisuche fiir Gemeinden (GK4)</wfs:Title>
<wfs:ReturnFeatureType>bvv:gmd_ex</wfs:ReturnFeatureType> -
</wfs:StoredQuery> 74
—<wfs:StoredQuery id="geometrylntersectionQuery"> .
—_ewfe ' Titla vl lang="0cn"-

e e

- e



WES: Profile of the German Surveying Agencies - AdV-
Profil

Technical details were defined by the German surveying authorities as
part of the German SDI efforts.

Technische Details sind innerhalb der AdV prézisiert, um die
ldndertiibergreifende Interoperabilitét der Geobasisdaten in der nationalen
Geodateninfrastruktur GDI-DE zu wahren. [1]

[1] Projektgruppe GDI-Standards (2013): AdV-Festlegungen zum Web Feature Service (WFS)
(AdV-WFS-Profil Version 1.0.0). http://mobile.adv-online.de/AdV-Produkte/Standards-und-Produktblaetter/AdV-

Profile/binarywriterservlet?imgUid=c8060312-b3c1-8541-cc29-56f2072e13d6&uBasVariant=11111111-1111-1111-1111-
1111121111111 [2017-11-19]
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GDI-DE-
grundlegend
fundamental

INSPIRE-
grundlegend
fundamental



GDI-DE-

Filter Encoding (FE) grundlegend
fundamental

- INSPIRE-
Filters grundlegend
fundamental

o are used to select features or other objects.
o similar in functionality to the SQL “WHERE” clause.

o Are specified using conditions.

The Filter Encoding language uses an XML-based syntax.
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FE examples

http://demo.mapserver.org/cgi-bin/wfs?&VERSION=1.0.0&SERVICE=WFS
&REQUEST=GetFeature&TYPENAME=cities&Filter=<Filter>
<PropertylsGreaterThan><PropertyName>POPULATION</PropertyName>
<Literal>10000000</Literal></PropertylsGreaterThan></Filter>

http://demo.mapserver.org/cgi-bin/wfs?&VERSION=1.0.0&SERVICE=WFS
&REQUEST=GetFeature&TYPENAME=cities&Filter=<Filter>
<Intersects><PropertyName>Geometry</PropertyName>
<gml:Polygon><gml:outerBoundaryls><gml:LinearRing>
<gml:coordinates>135.5329,34.6624 135.4921,34.8153 135.3673,34.7815
135.3800,34.6216 135.5361,34.6210 135.5329,34.6624</gml:coordinates>

</gml:LinearRing></gml:outerBoundaryls></gml:Polygon></Intersects></Filter>
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Data provision using ATOM-Feeds

m For Download-Services, using XML encoding

R I P —— @ gr|[Q scren ¢+ MO8 cr3Cc @ |0 pire-geaportaeceuropa eufd @ fr | Q suchen ymoe 3
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!-- fasd subtitle -->

nht.lt_le)v‘rhls feed demonstrates the use of the Atom standard for implementing an INSPIRE Download Service for the OCM di

5 feed -->

<.\1nk hr\: i 1 vice.atom.en.xml® rel-"sclf® type—"™: 1 13 ‘atom+xml® title="This documenty
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- rights, access restrictions -->

Lakes - CCM River and Catchment Database, version 2.1 (CCM2} <rights>User registration and agre{eunu on not sub distributing and commercial use</rights>

Dormenstay, 7, M 2013, 1300 dste/time of last updats of fesd

(II'DGE':N}ZDJE 03=07T12:00: UTE()’WM}

- descriptive summary
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<anthor>

<name>Joint Research Center</name>

<email>alfred.de-jager§irc.ec.suropa. su</enails
</anthor>
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<summary type="html"><![CDATA[
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What are coverages?

= Grid coverages have a domain comprised of regularly spaced locations
along0, 1, 2, or 3 axes of a spatial coordinate reference system.

= ... may also have a time dimension, which may be regularly or irregularly
spaced.

= A coverage defines, at each location in the domain, a set of fields that
may be scalar-valued (such as elevation), or vector-valued (such as
brightness values in different parts of the electromagnetic spectrum).

Open Geospatial Consortium 2008

= These fields (and their values) are known as the range of the coverage.



WCS

= For Phenomena with spatial variability

= Similar to WMS, but we receive usually raster data (not images!), which can
be evaluates and further processed

m Operations:

o GetCapabilities: delivers XML-encoded description of service properties
and datasets

o DescribeCoverage: delivers XML-encoded description of coverages (i.e.
their position n space and time),

o GetCoverage: delivers a c overage (or a subset), in original format or
converted in a suitable binary data format

m GeOoTIFF <http://www.remotesensing.org/geotiff/geotiff.html>
m HDF-EQOS <http://www.hdfeos.org>

m NITF <http://www.ismc.nga.mil/ntb/baseline/1999.html>

m CF-NetCDF http://www.cgd.ucar.edu/cms/eaton/cf-metadata
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WCS: GetCapabilities

The GetCapabilities request returns the XML-encoded Capabilities
document, that gives general information to the WCS Server. Especially if
you use the WCS Server for the first time, the GetCapabilities documents is
helpful to see what the service offers.

= Service Identification: General information about the Web Coverage
Service and WCS profiles it supports

m Service Provider: Name and contact details about the service and data

provider

= OperationsMetadata: Supported WCS operations of the service

= ServiceMetadata: Supported format encodings and interpolations

methods of the service

m Contents: Available data sets

of the service

http://earthserver.ecmwif.int/rasdaman/ows?serv
ice=WCS&version=2.0.1&request=GetCapalbiliti
es

<wcs:Capabilities xmlns:wcs="http://www.opengis.net/wcs/2.8" ...

p <ows:ServiceIdentification xmlns="http://www.opengis.net/ows/2.0">...
</ows:Serviceldentification>

» <ows:ServiceProvider xmlns="http://www.opengis.net/ows/2.0">...
</ows:ServiceProvider>

» <ows:OperationsMetadata xmlns="http://www.opengis.net/ows/2.0">...
</ows:0OperationsMetadata>

p <wcs:ServiceMetadata xmlns="http://www.opengis.net/ows/2.90">...
</wcs:ServiceMetadata>

p <Contents xmlns="http://www.opengis.net/wecs/2.0">...</Contents>

</wcs:Capabilities>
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WCS: DescribeCoverage

request returns a CoverageDescription document, that contains the
metadata of a dataset encoded in XML.
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Practise

= Analyse the following UML diagrams:

<<|nterface==>
OGCWebService
{from OWS Common)

+ getCapabilities(request : GetCapabilities) : SeniceMetadata

P

WemeefageSener

+ describeCoverage(request : DescribeCoverage) : CoverageDescriptions
+ getCoverage(request : GetCoverage) : Coverages

+senceldentification |, 0..1

(from OWS Get Capabilites)

+ updateSequence [0..1] : CharacterString

+seniceProvder |, 0..1

+operationsMetadata

<< DataType) >
WCSsemnmceMetadata

Open Geospatial Consortium 2008



Exercise

= Analyse the WCS implementation Rasdaman
(http://www.rasdaman.org/wiki/Standards)

= Analyse
http://iceds.ge.ucl.ac.uk/cgi-
bin/icedswcs?SERVICE=WCS&VERSION=1.0.0&REQUEST=GetCapabilities
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Minimal GetCoverage Request

m KVP encoded

http://my.service.org/path/script?

service=wCs

cversion=1.1.2

srequest=GetCoverage

tidentifier=Covl23
s§BoundingBox=-71,47,-66,5]1,urn:ogc:def:crs:0GC:2:864
sformat=image/netcdf

m XML encoded

<?xml wversion="1.0" encoding="UTF-8"72>
<GetCoverage zmlns="http://www.opengis.nst/wes/1.1"
xmlns:ows="http://www.opengis.net/ows/1.1"

xmlns:xsi="http://www.w3.0org/2001/¥MLSchema-instance"

®xsi:schemalocation="http://www.opengis.net/wcs/1.1

service="WCsS" version="1.1.2">
<ows:Identifier>Covl23</ows:Identifier>
<DomainSubset>

../wesGetCoverage . xsd"

<ows:BoundingBox crs="urn:ogc:def:crs:0GC:2:84">

<ows:LowerCorner>-71 47</ows:LowserCorner>
<ows:UpperCorner>—6é 51</ows:UpperCorner>
</ows :BoundingBox>
</DomainSubset>
<output format="image/netcdf"/>
</GetCoverage>

88



A longer GetCoverage request

http://my.service.org/path/script?
service=WCsS&version=1.1.larequest=GstCoverags
tidentifier=Covl23sformat=image/netcdf
sBoundingBox=-71,47,-66,5]1,urn:ogc:def:crs:0GC:2:84
tRangeSubset=radiance [wavelength[0.6,0.%]]; temperature:cubic
&G3ridBaseCRS=urn:ogc:def:crs:EP3G:6.6:32¢18
&Eridoffsets=10,10

Estore=true
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Web Coverage Processing Service (WCPS) Language
Interface Standard

m http://portal.opengeospatial.org/files/?artifact id=32319

= defines a language for filtering and processing of multi-dimensional raster
coverages, such as sensor, simulation, image, and statistics data.

= Example: 2m air temperature in Kelvin for Italy for 15 January 1999 at 12
UTC encoded as csv

http://earthserver.ecmwif.int/rasdaman/ows?service=WCS&version=
2.0.1&request=ProcessCoverages&query=for c in (temp2m) return
encode(c[Lat(35.4:47.1), Long(6.6:18.5),ansi("1999-01-
15T12:00")],"csv")
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http://portal.opengeospatial.org/files/?artifact_id=32319
http://portal.opengeospatial.org/files/?artifact_id=32319

GDI-DE-
grundlegend
fundamental

INSPIRE-
grundlegend
fundamental

Catalogue Service for the Web (CSW)

OGC-CSW OpenGIS® Catalogue Service Specification 2.0.2 - ISO Metadata Application
Profile, Version 1.0



CSW

= implementation spezification (IS) from OGC
(http://www.opengeospatial.org/standards/cat)

= Metadata: For the publication of information about geospatial data,
services, and applications in a Spatial Data Infrastructure

= Operations:

o GetCapabilities,
o DescribeRecord,

o GetRecords und GetRecordByld

o Transactions

o HarvestResource: Ubertragen von Metadaten von einem externen
Katalogdienst (CSW) in den eigenen.
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Sequence while using a catalogue service

CSW-Client

Was kannst du?

GetCapabilities

CSW-Server

Was hast du zum
Thema "Wasser"?

GetRecords

> <caps/> |\

Gib mir den
Datensatz
"Grundwasservor-
kommen"!

GetRecardByld

N

N

Quelle: swisstopo.ch
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GetRecords — Structure of the response

<?xml version="1.0" encoding="UTF-8"?>
<csw:GetRecordsResponse
xmlns:csw="http://www.opengis.net/cat/csw/2.0.2">
<csw:SearchStatus timestamp="2009-10-02T09:50:03" />
<geonet:Summary
xmlns:geonet="http://www.fao.org/geonetwork"
count="29" type="local">

</geonet:Summary>
<csw:SearchResults numberOfRecordsMatched="29"
numberOfRecordsReturned="10" elementSet="full"
nextRecord="11">

</csw:SearchResults>
</csw:GetRecordsResponse>

Quelle: Bundesamt fir Landestopografie swisstopo 94



GetRecords — SearchResults

<csw:SearchResults numberOfRecordsMatched="29"
numberOfRecordsReturned="10" elementSet="full"
nextRecord="11">

<ecsw:Record xmlns:ows="http://www.opengis.net/ows"
xmlns:geonet="http://www.fao.org/geonetwork"
xmlns:gmd="http://www.isotc211l.0rg/2005/gmd"
xmlns:srv="http://www.isotc21l.0rg/2005/srv"
xmlns:gco="http://www.isotc211l.0rg/2005/gco"
xmlns:dct="http://purl.org/dc/terms/"
xmlns:dc="http://purl.org/dc/elements/1.1/">
<dc:1identifier>74829836-efa2-4c93-8156-54637543fe86
</dc:identifier>

<dc:title>Inventaire fédéral des...</dc:title>
<dc:subject>Fauna</dc:subject>

<dct:abstract>Mit der Anderung der...</dct:abstract>
</geonet:info>

</csw:Record>

</csw:SearchResults>

Quelle: Bundesamt fiir Landestopografie swisstopo



Coordinate Transformation Service Standard
(WCTS)

http://www.opengeospatial.org/standards/ct



WCTS

= Different geodata have to
be combined - Geodaten
aus verschiedenen Quellen
miissen oft
zusammengefiihrt werden

= WCTS allows
transformation of
coordinates between
different spatial refernce
systems - ein Webservice,
der auf Grundlage von
festgelegten
Transformationsparameter
n Koordinaten zwischen
Referenzsystemen
umrechnet, z.B. UTM -> GK

Yy

Overview of coordinate transformations
(incl. datum transformations)

Geocentric coordinates

Geographic coordinates

Molodensky equations

regression equations

orward equations

Forward |equations

Inverselequations

[

Direct transformations "

System A

W

Map coordinates

System B
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Beispieloperation

http://lwww.opencts.org/transform?service=wcts&request=transform&sourcecr
s=4120&target=4230coords=1,2,100

A C:\Documents and Settingsidipfehpg110\Deskiop\MyDownloadiResult0207100916.xml - Microsof.... [= |[0]

%]
o

File Edit iew Fawvorites Tools  Help i
u — il y —y o o
1 1 ) 1 . ’ . bk = . ‘"
€ 9 ¥ Bl 0 s Joravries @) @ B -JTE
Address | "\ Diocuments and SettingsdipFebpgl 104 DeskiopiMyDownload|Result0207 100916, xml V| Go | Links 7

=7aml wersion="1.0" encoding="UTF-8" 7=
- «transformed zmins: gml="http:/ /www.opengis.net/gml" service="WCTS" version="0.0.0"=

- <gml:Paint srsMame="urn:oqc:def:crs:EPS5G:6.0:32611">

=zgml:pos=663400.95 1851826.95 0</gml:pos>

=gl pos=3238084.412 4005462.31 0</gml: pos>

<gml:pos=2031829.922 2494991.705 0</gml: pos=

=/gml: Point=

= /transformed:

:El Done d My Camputer
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Web Terrain Service (WTS)



= Ahnlich WMS, erméglicht statische 3D-Visualisierung von Geodaten in
einer perspektivischen dreidimensionalen Ansicht

= Anwendungsgebiete: Geologie, Tourismus, Standortplanung,
Raumsimulation und Stadtmarketing

GetCapabilities

GetView

Quelle: gdi.de — Geodienste im Internet 100



GDI-DE

Web View Service (WVS) unter

Beobachtung

vereint Konzepte des Web Terrain Service (WTS) und des Web 3D Service
(W3DS).

Ein Web 3D Service liefert dreidimensionale vektorielle Geodaten in
einem vorgegebenen geografischen Bereich. Die Darstellung des 3D-
Szenengrafen wird von einem Client berechnet, indem die Rohdaten des
Szenengraphen in Mediendaten umgewandelt werden. Dadurch wird eine
Szene interaktiv.

101



3D Portrayal Service (3DPS)

= "Der 3D Portrayal Service ist ein sich in Entwicklung befindender OGC
Standard zur Visualisierung von 3D Geodaten. Was der WebMap Service
fur 2D Karten ist, soll flir 3D Geodaten der 3D Portrayal Service werden.
Die 3D Portrayal Standard Working Group wurde im Januar 2013
gegrundet. Die Entwicklung basiert auf den vorgeschlagenen Entwurfen
des Web3D Service sowie des WebViewService."

http://www.coors-online.de/standards/3d-
portrayal-service/

' http://.../W3DS?service=w3ds&version=0.3.0&request=getScene&format=model/vrmI&srs=
EPSG:31467&layers=Stuttgart, DTMStuttgart&styles=existing,

' textured_ortho&bbox=3513457.18,5405923.0

' 7,3515017.9,5407735.43&exceptions=text/xml

Zum Weiterlesen: http://www.coors-online.de/wp-content/uploads/2013/09/3D-
Portrayal.pdf 102
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Sensor Web Enablement (SWE)



Sensors

= Sensor networks: consist of small sensors (nodes) - bestehen aus kleinen
bis kleinsten Sensoren (Sensorknoten)

= Sensor: a fixed or mobile device, module, or subsystem whose purpose is
to detect events or changes in its environment and send the information
to other devices

= Examples: Light, motion, temperature, magnetic fields, gravity, humidity,
moisture, vibration, pressure, electrical fields, sound, and other physical
aspects of the external environment

= Measurement directly (in situ) or from remote (remote sensor)
= High variety: leads to variety in the data models.

= Fields of application: Air quality, radioactivity, earth movements, flood
protection, deformation analysis, traffic, climate...
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OGC's Sensor Web Enablement-Initiative (SWE)

enable developers to make all types of sensors, transducers and sensor
data repositories discoverable, accessible and usable via the Web.

Sensor systems and sensors shall be findable, queryable and manageable
through the Internet (JIRka 2013) :

o Search for sensors, sensor systems, observations and measurement
processes

o Description of capabilities of a sensor and of the quality of
measurements

o Access to sensor parameters
o Control of sensors in order to perform certain measurements

o Retrieval of sensor measurement results (realtime and for certain
periods of time)

o Subscription to alerts based on measurement values and thresholds

Spatial! ---> SensorWeb = Part of a Spatial Data Infrastructure (SDI) 106
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Sensor Observation Service (SOS)



= collection, maintenance and publishing of monitoring observations -
gemeinsames Modell fiir Sensoren und Sensorsystem, das nicht
bereichsspezifisch ist und ohne vorherige Kenntnisse von
bereichsspezifischen Anwendungsschemata genutzt werden kann.

= observation: an estimation of the value of a certain property of an object
(entity) to be observed, derived using a specific procedure, defined by

o eventTime — time of the measurement
o featureOfIinterest — observed object (entity)
o observedProperty

o procedure —how was the measurement performed
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Operations

= GetCapabilities - SOS Service Metadaten

= GetObservation —access to oberservations using spatial-time query

(filter)

= DescribeSensor - Informations about the sensors, their procedures and

platforms using SensorML

= Optional:

O

GetResult,

GetFeatureOfinterest, GetFeatureOfinterestTime,
DescribeFeatureofinterest,
DescribeObservationType,

DescribeResultModel,

Register Sensor,

InsertObservation.

109



Sensor Planning Service (SPS Version 1.0)

A standardisierte interface for sensors which can be tasked/parametrized

o to determine the feasibility of a sensor planning request;
o to submit and reserve/commit such a request;

o toinquire about the status of such a request; to update or cancel
such a request;

o torequest information about other OGC Web services that provide
access to the data collected by the requested task

Sensor types:

o Real sensors (i.e. fine dust sensor, camera, ...),

o Virtual sensors, like output of models.

http://www.opengeospatial.org/standards/sps http://my5cent.spdns.de/de/sensor-planning-service-
version-10
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SPS: Operationen

= GetCapabilities: Liefert Dokument mit einer ausfuhrlichen Beschreibung des
Dienstes und der angeschlossenen Sensoren.

= DescribeTasking: Auskunft Gber Parametrierungsmoglichkeiten des Sensors
(Wertebereiche, MalReinheiten, verpflichtendfe/optionale Werte)

= Submit: (neue) Werte an SPS tUbermitteln

= DescribeResultAccesss: Beschreibung, wo das Ergebnis dieses Prozesses nach
der Abarbeitung abgeholt werden kann (SOS oder Link zu Datei)

= GetFeasibility: Informationen, ob Sensor fiir neue Aufgaben bereit (optional)

m GetStatus: Informationen Uber Stand der Abarbeitung einer Aufgabe
(optional)

= Update: einem Sensor neue Werte Ubergeben (optional)

= Cancel: Abbruch einer Operation (optional)

http://my5cent.spdns.de/de/sensor-planning-service-version-10 111



OGC Sensor Model Language
(SensorML Version 1.0.0) o onal

"to provide a robust and semantically-tied means of defining processes
and processing components associated with the measurement and post-
measurement transformation of observations. This includes sensors and
actuators as well as computational processes applied pre- and
postmeasurement. "

http://www.opengeospatial.org/standards/sensorml
112
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Web Processing Service (WPS)

GetCapabilities

DescribeProcess
liefert eine Beschreibung eines Prozesses

Execute
Start der Prozessausfihrung



Web Processing Service (WPS)

".... provides rules for standardizing how inputs and outputs (requests and
responses) for geospatial processing services, such as polygon overlay.

The standard also defines how a client can request the execution of a
process, and how the output from the process is handled. It defines an
interface that facilitates the publishing of geospatial processes and clients’
discovery of and binding to those processes. The data required by the WPS
can be delivered across a network or they can be available at the server."

http://www.opengeospatial.org/standards/wps [2019-07-10]
= Processes for geodata canbe described, published and executed.
= A service can offer multiple processes
= Process: abstract processing unit (Black Box)

o Receiving well-defined input parameters.

o Delivering well-defined output parameters after execution

= Process chains: combinations of processes are defined and offered as a

service. 114



Vorteile

= "Da WPS zentral von GIS-Servern bereitgestellt werden, kdnnen sie aus
beliebigen Anwendungen angesprochen werden, sofern diese die WPS-
Schnittstelle enthalten."

m Ressourcenschonung: Da die Prozessierung auf dem GIS-Server erfolgt,
werden die Ressourcen des Clients nur zur Ergebnisprasentation
beansprucht. Dadurch sind WPS besonders fur mobile GIS-Anwendungen
geeignet.

= ‘ermoglicht offene, flexible Architektur

Hofmann C. (2010): Einfihrung in Web Processing Services. http://www4.lubw.baden-
wuerttemberg.de/servlet/is/69649/[2016-11-25]

Vollmer, T./Saler, H./FraiBl, Th.: (2014): Innovativ, performant und flexibel - Uber die Entwicklung
von Web Processing Services und deren Einsatzmaéglichkeiten in der Flurneuordnung Baden-
Wirttemberg. Mitteilungen des DVW Baden-Wirttemberg, Nr. 1/2014
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Composition and Execution of a Workflow

= "Geoprocessing Workflows integrate data and services in an
interoperable way, where each part of the workflow is responsible for
only a specific task, without being aware of the general purpose of the
workflow. Due to the distributed nature of geographic data,
geoprocessing workflows provide flexible means of processing highly
distributed and complex data for a wide variety of uses." (OGC Reference

Model)
Create Service Search for Add service to
Composition service composition
Execute Translate
Composition composition

Edit Service
Composition
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Operationen

= GetCapabilities: Metadatenabruf Gber den Dienst. Dies sind z.B.
Kurzbeschreibungen zu allen verfiigbaren WPS.

= DescribeProcess: liefert eine Beschreibung eines Prozesses, wie z. B.
Informationen zu Eingabe- und Riickgabeparametern eines bestimmten
WPS, z.B. deren Datentyp oder Multiplizitat.

= Execute: Start der Prozessausfuhrung mit tbergebenen Eingabedaten

http://foo.bar/foo?
Request=DescribeProcess&
Service=WPS&
Version=1.0.0&
Language=en&
|dentifier=intersection,union
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DescribeProcess (Example response)

— <Datalnputs>
— <Input minOccurs="1" maxQOccurs="1">
<ows:Identifier=InputPolygon=/ows:Identifier>
<pws: Title=Polygon to be buffered=/ows: Title=
<ows:Abstract=URI to a set of GML that describes the polygon.</ow
—=<ComplexData maximumMegabytes="3">
— <Default>
+ <Format=</Format>
</Default>
— <Supported=
+ <Format></Format>
</Supported=
</ComplexData>
</Input>
+ <Input minOccurs="0" maxOccurs="1"><Tnput>
</Datalnputs>
— <ProcessOutputs™>
— <Qutput>
<ows:Identifier=BufferedPolygon</ows:Identifier>=
<pws: Title>Buffered Polvgon</ows: Title>
— <pws:Abstract>
GML stream describing the buffered polvgon feature.
</ows:Abstract>

— <ComplexQutput>
— <Default>
— <Format>=
http://geoprocessing.info/schemas/wps/1.0/examples/40 vwpdbee Type=text/zml</MimeType=
scribeProcess_response.xml <Encoding>base64</Encoding>

=<Schema>=http://foo.bar/gml/3.1.0/polyvgon xsd</'Schema>
118



CityGML

http://www.opengeospatial.org/standards/citygml

and

https://www.cityeml.org/

an open standardized data model and exchange format to store digital 3D
models of cities and landscapes.

application schema for GML3
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https://www.citygml.org/

https://portal.opengeospatial.org/files/?artifact_id=47842 [2017-12-13] 120



https://portal.opengeospatial.org/files/?artifact_id=47842
https://portal.opengeospatial.org/files/?artifact_id=47842

| ] ] ] ] ]
<<Leaf>> <<Leaf>> <<Leaf>> <<l eaf>> <<Leaf>> <<Leaf>>
Appearance |- Bridge - Building - CityFurniture |- | CityObjectGroup |- Generics -
| | | : : :
' ' I I I I
: : : | | |
| | | | |
| [ [ ] [ [ :
<<Leaf>> l <<Leaf>> l <<Leaf>> | <<Leaf>> l <<Leaf>> l <<Leaf>> I
I
LandUse 4: Relief 4: Transportation Tunnel 4: Vegetation 4: WaterBody 4:
| | | : : :
| | ! | | |
| | ! | | |
: : w .:{'I-nmrt}:, : : :
I I I I I
e e 4-----3| <<Application Schema>> | _____ R N ;
<<import>> CityGML Core <<import>> LT
S L D 1 | <<Leaf>>
L o _— l L~ | TexturedSurface
| = = L4 ==
N mpar mpo W [deprecated]
] ]
<<XSDschema>> <<XSDschema>>
Geography Markup Language extensible Address Language
(from OGC) (fram OASIS)

https://portal.opengeospatial.org/files/?artifact_id=47842 [2017-12-13] 121
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lod1Selid

<<Feature>>
core:: CityObject

T

<<Feature>>
core:: Site

1

lod25Selid

<<Feature=:>
_AbstractBuilding

lod35Selid

<<Geometry>>
gmi::_Solid

lod4Solid

=

I

<<Feature==> =<Feature>:=
Building BuildingPart

*
e

consistsOfBuildingPart

T
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<<Geometry>>
gmi::_Geometry

T

<<Geometry=>>

gml::_GeometricPrimitive

JAN

‘ interior 0.~
<<Geometry>>
gmi::_Solid - 1
solidMember, exterior
surfaceMember {7
1.7 -
| 4}‘ | 0.1 [ 0.1
<<Geometry>> <<Geometry>>
gml::CompositeSolid gml::Solid

*

<<Geometry>>
gml::_Surface

<<Geometry>>
gmi::_Curve
|-

2 baseSurface

curveMember |

<<Geometry>>
gml::Point

+position : gml::DirectPosition [1]

Ay

hi |

<<Geometry>>
gml::CompositeCurve

<<Geometry>>
gmil::LineString

<<Geometry>>
gml::CompositeSurface

<<Geometry>>
gml::Surface

<<Geometry>>
gml::Polygon

+position : gml::DirectPosition [2..%]

<<Geometry>>
gmil::OrientableSurface

5

<<Geometry>>
gml::TriangulatedSurface

<<Geometry>>
gml::TIN
+stopLines : gml:LineStringSegment [0..7]
tbreakLines : gml::LineStringSegment [0..7]
+maxLength : gml::LengthType [1]
+controlPeoint : gml:-posList [1]

.

% trianglePatches

*

1.* patches

<<Geometry>=

gml::_SurfacePatch

* *

+onentation - gml::SignType [0..1]

*

exterior 1
<<Geometry>>
— gmil::_Ring
interior  *
exterior |

<<Geometry>>
gml::Triangle

<<Geometry=>
gml::Rectangle

*

exterior " [P

<<Geometry>>
gml::LinearRing
+position - gml::DirectPosition [4..7]
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LOCATION SERVICE IMPLEMENTATION
SPECIFICATION

Dieser Route Service berechnet unter Berlicksichtigung verschiedener
Kriterien (z. B. Wegpunkte) Routen zwischen Start- und Endpunkt und
liefert diese z. B. als XML-Reprasentation aus.



= specifies interfaces that enable companies in the Location Based Services
(LBS) value chain to “hook up” and provide their pieces of applications
such as

O emergency response |[...],
o personal navigator, traffic information service, travel directions,
o proximity service (like restaurant or friend finder,

o mobile field service,

= These applications are enabled by interfaces that implement OpenlLS
services such as a Directory Service, Gateway Service, Geocoder Service,
Presentation (Map Portrayal) Service and others."

http://www.opengeospatial.org/standards/ols [2019-07-10]
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Well-known text representation of coordinate
reference systems (WKT CRS)

"This Standard provides an updated version of WKT representation of
coordinate reference systems that follows the provisions of ISO
19111:2007 and ISO 19111-2:20009. It extends the earlier WKT to allow for

the description of coordinate operations.

... defines the structure and content of well-known text strings. It does not
prescribe how implementations should read or write these strings. "

http://www.opengeospatial.org/standards/wkt-crs [2019-07-10]
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WKT CRS Example

GCENCRS ["JGD2000™,
DATUM["Japanese Geodetic Datum 2000",
ELLIPSOID["GRS 1980",6378137,298.2572221011],
CS[Cartesian, 3],
AXIS["X",geocentricX],
AXIS["Y",geocentricY],
AXIS["Z",geocentricZ],
LENUNIT["metre",1.07,
SCOPE ["Geodesy, topographic mapping and cadastre"],
AREA["Japan"],BBOX[17.09,122.38,46.05,157.64], TIMEEXTENT[2002 -
04,2011-10-3117,
ID["EPSG",4946,URI["urn:ogc:def:crs:EPSG::4946"]1],
REMARK ["{¥ : JGD2000¥ At h VU » 7 IXBIFEIGD201 LI/ £ L7, "]

https://portal.opengeospatial.org /files/?artifact id=54797 [2019-07-10]
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GeoPackage ,,the Shape File of the future® [1]

http://www.opengeospatial.org/standards/geopackage

an open, standards-based, platform-independent, portable, self-
describing, compact format for transferring geospatial informationin a
SQLite container

Comprising table definitions, integrity assertions, format limitations, and

content constraints.
http://www.geopackage.org/

Data can be accessed and updated in a "native" storage format without
intermediate format translations.

Mostly SQL-92 compatibility (Joins, Views, Trigger, Transactions)

Supported by Esri, QGIS, GDAL, GeoServer, ... (see
http://www.geopackage.org/implementations.html [2019-07-10])

[1] Pirmin Kalberer, Sourcepole AG (2013)
https://www.fossgis.de/konferenz/2013/programm/attachments/421 fossgis13 geopackage.pdf
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Tables Overview

gpkg_spatizl_ref_sws

QR kg_content= ap kg_extensions

A

A

gplkg_file_matrix_set

geka_geometry_columns op ka_dats_columns

gpka_tile_matrix

\

opkg _dsta column_constraints [E

V.

=ample_tile_pyramid

sample festure table

ka rmetzad=ts {:
ap kg_ E

gpko_metadsts_reference

Table Color Key

Optional Metadata ﬁ

Source. OGC (2017): OGC® GeoPackage Encoding Standard.
https://portal.opengeospatial.org/files/12-128r14 [2017-12-13]

Optional [ ata

Required Metadaih
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GeoPackage Core Geometry Model

A

<<abstract=>
Geometry

(

GeometryCollection \

A

-

Point
<<abstracts>
Curve

<

—

-
<<abstract>>
Surface

CurvePolygon |

ﬁ,ﬁl

<<abstracts>
MultiCurve
<<abstract>>
MultiSurface

LineString

Polygon

MuttiPolygon

MultiLineString

i

—?_I

Source. OGC (2017). OGC® GeoPackage Encoding Standard.
https://portal.opengeospatial.org/files/12-128r14 [2017-12-13]
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Funktionalities

= Embedded Shapefile Import and Exportfunktionen

= Coordinate transformation using the integrated PROJ.4 library

= Character set conversionen using GNU libiconv

= Integration of external Shape files and text files as virtual tabels
= library for Raster data

= library for spatial networks and Routing

[1] Pirmin Kalberer, Sourcepole AG (2013)

https://www.fossgis.de/konferenz/2013/programm/attachments/421 fossgis13 geopackage.pdf 131



Further Developments

= OGC Testbed 14, starting Dec 2017

http://mail.opengeospatial.org/lists/It.php?tid=fR4DBVVSD1RUVB1XUwkESFBUDIQZCQJTDRkKXIBWXAQMW1YDBgdKUIZQ
AIUCWI1INIUAJUBXKEAFIDGVgDVQIVVQBRBIAAUIUAB1VWGVALVIIdVgcEGVIIBIQZDQcFUhUPBFsIGVZbBQZTUQkBBwWpTBw

Federated
Clouds

Workflows

Exploitation
Platforms
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From an Service-oriented to a RESTful OGC

Architecture

m OGC REST Services ---> Resources --> Associations

Level 3 Build links between your

Hypermedia related geospatial Start building
Resources. For example, Associations...
a map leads to the o)
image or feature that it . (o]
comes from, l |
Measurement Taker
Level 2 Don’t define

HTTP Verbs ‘operations’, Use HTTP Verbs (GET, POST,
Just build the PUT, DELETE) on Resources...
services using
HTTP Verbs. (@) A

Level 1 s T Query
Focus on Identify geospatial
Resources Resources...

Processes

Coverages

Level 0 _ : Lo " FeatureTypes
Focus on Services |‘ b f Maps Descriptions

{ .ogc.com/ogc/Z.S/AdmInBoundary_l

Feature
Collections

1

http://docs.opengeospatial.org/per/16-035.html#_representations [2017-12-12]
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Summary / Zusammenfassung

"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)



OGC-Spezifikationen ...

= Haben in hohem Malde zu unserem heutigen technologischen Stand in der
raumbezogenen Datenverarbeitung beigetragen;

= Sind sorgfaltig erarbeitet, erprobt und flexibel einsetzbar (Profile);
= Benotigen manchmal etwas Lernanstrengungen;

= Unterstitzen wirtschaftliche Entwicklung

= Laden ein zur offenen Zusammenarbeit

= Erreichbar und finanzierbar in Bezug auf

o Finanzielle Mittel
o Mitarbeitereinsatz

o IT-Infrastruktur
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OGC-Spezifikationen

Die wichtigesten:

o WMS - fur Kartenbilder
o WEFS —fur Geodaten

o CSW —fur Katalogdienste, damit unsere Daten gefunden werden

o Simple Features

o GML - Grundlage fiir Modellierung und Austausch amtlicher
Geodaten
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HUGE range of Geo-Services, standardized by OGC and partially by ISO
WMS and WFS implemented in many systems

Service rely on other standards

Preference for REST based calls (KVPs).
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