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Agenda

• Interoperability Enablers

• OGC and esri

• OGC  Web Services 

• ArcGIS and OGC Web Services

- @  version 10.0

- @  version 10.1



ArcGIS 10 — A Complete System

CloudCloud

EnterpriseEnterprise

LocalLocal

•• DiscoverDiscover
•• CreateCreate
•• ManageManage
•• VisualizeVisualize
•• AnalyzeAnalyze
•• CollaborateCollaborate

Mobile

Desktop

Web

A



ArcGIS Server is Open & Interoperable 
Using Standards to Integrate with Any System

Web
• REST, SOAP XML,KML,  . . .
OGC
• GML, WFS, WMS, WCS . . .
Enterprise Integration
• SOAP, XML, 

EJB, SQL
Application Content
• CAD, Image, PDF

Standards

Any Client/Any Application

AutoCADAutoCAD

GoogleGoogle

Virtual EarthVirtual Earth

SAPSAP

ENVIENVI

ImagineImagine

MapInfoMapInfo

IonicIonic
GeoMediaGeoMedia

ArcGIS Server



Interoperability Enablers

• ETL Interoperability
- DGN, DWG, MIF

• Interoperability  through Open Standards
- OGC Simple Features   - SF-SQL, SF-OLE/COM
- GML,  OGC KML
- OGC Web Services  - WMS, WFS, WCS, CS-W, OGC 

KML, WPS, WMTS

• Interoperability  through Open Specifications
- Shapefiles, File Geodatabase API, Geoservices 

Specification
- GeoRSS, KML



OASIS/IETF / W3C
Infrastructure: 

o WSDL
o UDDI

o SOAP
o XML

ISO & Other National
Domains: 

oObject/Abstract 
oModels

oContent 
oVocabulary

Where does OGC fit in the ‘standards’ world?



ESRIESRI’’s OGC Participations OGC Participation

Serving many roles within OGCServing many roles within OGC

–– Principal memberPrincipal member

–– Actively participates:Actively participates:
•• Technical Committee Technical Committee 
•• Planning Committee Planning Committee 
•• Board of DirectorsBoard of Directors
•• All three OGC programsAll three OGC programs

–– Interoperability programInteroperability program
–– Standards programStandards program
–– Community Outreach and Adoption programCommunity Outreach and Adoption program

–– Architecture BoardArchitecture Board

–– Chair Standards and Domain Working GroupsChair Standards and Domain Working Groups



OGC Web Services

Web Coverage Service
Imagery and gridded data 
publishing/processing service

Web Map Service 
Geospatial “picture” 
publishing/viewing service

I-
95

I-295

I-87

Web Feature Service
Geospatial feature 
publishing/streaming service

I-
95

I-295

I-87

Keyhole Markup Language Service
Geospatial feature 
publishing/streaming service



ArcGIS Server - Supporting OGC Services

Standards

AutoCADAutoCAD

Google Earth

ENVIENVI

ImagineImagine

MapInfoMapInfo

Ionic
GeoMedia

ArcGIS ServerArcGIS Server

ArcGIS 
Desktop

ArcGIS Web ADF
ArcExplorer

OGC OGC 
ServicesServices

Gaia

gvSig

OpenLayers

uDiguDigQGISQGIS

Building open and interoperable Systems



Service Oriented Architecture

ArcGIS Supports Interoperability for:

- Spatial Data Infrastructures

- Enterprise Architectures

- Neogeography, Mashup and WEB 2.0 environments

Service 
Provider 
Service Service 
ProviderProvider

Service 
Requester 
Service Service 

RequesterRequester

Service 
Broker 

Service Service 
BrokerBroker

Fin
d

Fin
d

PublishPublish

Bind
BindInteract

Interact

Service

Service
Description

Service
Description

Client



OGC Service Encodings

• Key Value Pair (KVP)  - Using HTTP GET / 
POST

• SOAP

• RESTful



RESTful  Encoding / Style

Richardson Maturity Model 

http://martinfowler.com/articles/richardsonMaturityModel.html



9.2 9.3 10.0 10.1

WFS

WCS

WMS
WMS on MapService

1.0.0, 1.1.0, 1.1.1, 1.3.0

 GetCapabilities
 GetMap
 GetFeatureInfo

 ArcGIS Desktop client
WebADF client

 Add WMS on ImageService

 Styled Layer Descriptors (SLD)
 publish multiple styles at server side
 send external styles through “SLD”

 Filter Encoding (FE) in SLD

 Security (inherits ArcGIS Server Security Framework)

 Bug fixes

 Add WMS on optimized map service
 Support SLD_BODY
 Support GetStyle
 Support GetLegendGraphic
 Support WMS-T (TIME)

 Bug fixes

 Bug fixes

WCS on MapService
WCS on ImageService
WCS on GeoDataService

 1.0.0, 1.1.0, 1.1.1

 GetCapabilities
 DescribeCoverage
 GetCoverage

 “Make WCS layer” GP tool
 ArcGIS Desktop client

KML

WFST on MapService
WFST on GeoDataService

 1.1.0

 GetCapabilities
 DescribeFeatureType
 GetFeature
 GetFeatureWithLock
 Transaction

 Data Interoperability Extension
WFS to FeatureClass GP tool

 KML on MapService
 KML 2.1 

 Bug fixes
 Updated “Make WCS layer” GP tool 


 

Add WCS on Optimized Map 
Service
 Ass TIME support

 Add WFST 1.0.0 (9.3 SP1) 
 Add WFS on Optimized MapService


 

Add WFST on non-versioned 
geodatabase
 Bug fixes



 

Add WPS on Geoprocessing 
Service

 KML on ImageService and GeoDataService
 KML through ArcGIS REST API 
 Bug fixes  KML 2.2 (to OGC namespace) 

 Support TIME in KML
 Bug fixes  Bug fixes

OGC Services 
Support 
9.2 – 10.1

OGC Services 
Support
9.2 – 10.1

WPS

WMTS

 Bug fixes

 Performance enhancement
 Bug fixes

 Add WMTS on cached map service



OGC Services in ArcGIS Server  - Architecture

Implemented as capabilities of ArcGIS Server services

- Map Service
- WMS, WCS, WFS, KML, WMTS (10.1)

- Image Service
- WMS, WCS, KML

- GeoData Service
- WCS, WFS, KML

- Geoprocessing Service
- WPS (10.1)



OGC Services in ArcGIS Server  - Architecture

• Inherit from ArcGIS Server services

- Rich features from ArcObjects
- cartography, geodatabase, caching, geoprocessing etc.

- Good authoring and publishing work flow

- Scalability and Durability in distributed environment

- Performance

- Security mechanism















WMS in ArcGIS Server

•• Serving map, legend, styles and limited feature dataServing map, legend, styles and limited feature data

- Supported versions
- 1.0.0, 1.1.0, 1.1.1, 1.3.0

- Supported operations 
- GetCapabilities

- GetMap

- GetFeatureInfo

- GetStyle

- GetLegendGraphic



WMS in ArcGIS Server – Cont.

•• Highlights Highlights 

- Styled Layer Descriptor (SLD)
- Support both OGC Symbology and Filter encoding spec

- Support SLD and SLD_BODY parameter

- GetStyles and GetLegendGraphic

- TIME
- XSLT template for GetFeatureInfo
- Security (http basic, digest, token based)



SLD work flow

ArcGIS ServersArcGIS Servers

Step 1Step 1: Data and : Data and 
map document map document 

WMS clientsWMS clients
InternetInternet

Step 4Step 4: Push SLD back to : Push SLD back to 
server using server using ““SLD_BODYSLD_BODY””

OGC WMS OGC WMS 

Step 3Step 3: : GetStylesGetStyles return SLD return SLD 
definition for Nameddefinition for Named--stylestyle

SLD XMLSLD XML

Step 2Step 2: publish additional : publish additional 
““NamedNamed--StyleStyle””



ArcGIS ServersArcGIS Servers

Data and Map Data and Map 
documentdocument

Default XSLT template for Default XSLT template for 
GetFeatureInfo responseGetFeatureInfo response

WMS clientWMS clientInternetInternetOGC WMS OGC WMS 

XSLT template to XSLT template to 
embed picturesembed pictures

XSLT template to XSLT template to 
embed JS codeembed JS code

XSLT template to XSLT template to 
embed videosembed videos

Customize GetFeatureInfo 
response using XSLT

Default responseDefault response



WMS TIME support





…
http://...request=GetMap...&TIME=2010-01-13T00:00:00
http://...request=GetMap...&TIME=2010-01-14T00:00:00
http://...request=GetMap...&TIME=2010-01-15T00:00:00
http://...request=GetMap...&TIME=2010-01-16T00:00:00
…



KML in ArcGIS Server

•• Serving dynamic/cached maps and imagery, 2D/3D vectorsServing dynamic/cached maps and imagery, 2D/3D vectors
- Supported versions

- 2.2, no extensions

- Supported operations 
- \GenerateKML (Mapping: 2D/3D vectors and/or GroundOverlays)

- \Query (Mapping: 2D/3D vectors)

- \Execute (GP only)

- \ReverseGeocode (Geocode only)

- Supported resources
- \mapImage.kmz (Mapping and Imaging: Region based GroundOverlays)
- \MapServer?f=kmz (footprint)
- \ImageServer?f=kmz (footprint)



KML in ArcGIS Server – Cont.

•• HighlightsHighlights
- Regions for cached services
- 2D and 3D vectors with extrusion expressions
-- Simple renderers (lines and polygons) with transparencySimple renderers (lines and polygons) with transparency
-- Labeling for point placemarksLabeling for point placemarks
-- HTML popups with xsl stylingHTML popups with xsl styling
-- TimeTime
-- LegendsLegends



WMS and KML Demo

• Leverage ArcGIS Server WMS in QGIS
• Leverage ArcGIS Server WMS in ArcGIS.com
• Time Slider in ArcMap with Time enabled WMS 
• Leverage KML in Google Earth



WFS in ArcGIS Server

•• Data service, serving out geographic feature dataData service, serving out geographic feature data

–– Version implementedVersion implemented
•• 1.0.0, 1.1.01.0.0, 1.1.0

–– WFS interfaces implementedWFS interfaces implemented

•• GetCapabilitiesGetCapabilities
•• DescribeFeatureDescribeFeature
•• GetFeatureGetFeature
•• TransactionTransaction



WFS in ArcGIS Server

• Highlights

- Simple Features GML

- Transactions on versioned data

- Transactions on non-versioned data

- Field Aliases and Visibility Constraints

- DefaultMaxFeatures property

- Security (http basic, digest and token based)



WFST editor

WFS viewer

WFS/WFST work flow

ArcSDE Geodatabase

ArcMap

Internet

Edits

Default version

WFST
serviceWFS version

ArcGIS Server

WFS
service

Non-versioned Editing

Versioned Editing

R
econcile



ArcGIS as a WFS Client

ArcGIS DesktopArcGIS Desktop
Data Interop ConnectionData Interop Connection

Geoprocessing toolGeoprocessing tool

Internet

WFS servicesWFS services

WFS servicesWFS services GeodatabaseGeodatabase
Feature ClassFeature Class

ArcMapArcMap

Internet

Internet

Data Interoperability ExtensionData Interoperability Extension

WFS to Feature Class GP toolWFS to Feature Class GP tool



WFS Demo

• Web editing through WFST in OpenLayers
• Wed editing through Gaia (screenshots)









WCS in ArcGIS Server

•• Data service, serving out geographic coverage dataData service, serving out geographic coverage data

–– Version implementedVersion implemented
•• 1.0.0, 1.1.0, and 1.1.11.0.0, 1.1.0, and 1.1.1

–– WCS interfaces implementedWCS interfaces implemented
•• GetCapabilitiesGetCapabilities
•• DescribeCoverageDescribeCoverage
•• GetCoverage (coverage data)GetCoverage (coverage data)

–– HighlightsHighlights
•• Supported formats: GeoTIFF, NITF, HDF, JPEG, JPEG2000, PNG;Supported formats: GeoTIFF, NITF, HDF, JPEG, JPEG2000, PNG;
•• TIMETIME
•• ““IMAGEIMAGE”” (ESRI specific parameter to request an individual raster (ESRI specific parameter to request an individual raster 

in a raster catalog)in a raster catalog)
•• Security (http basic, digest and token based)Security (http basic, digest and token based)



WCS Demo

• Leverage ArcGIS Server WCS in gvSIG (screenshot)











WMTS in ArcGIS Server (10.1 Only)

•• Serving preServing pre--cached map tilescached map tiles

–– Version implementedVersion implemented
•• 1.0.01.0.0

–– WMTS interfaces implementedWMTS interfaces implemented
•• GetCapabilitiesGetCapabilities
•• GetTileGetTile



WMTS in ArcGIS Server (10.1 Only)

• Highlights

•• Cache creation and management toolsCache creation and management tools

•• Performance and scalabilityPerformance and scalability



WMTS Clients

• OpenLayers
• Gaia
• ArcGIS JavaScript API
• Other generic tile service client

- uDig

- OpenScales

- DeepEarth



WMTS Demo

• Leverage ArcGIS Server WMTS in OpenLayers

• Leverage ArcGIS Server WMTS in ArcGIS Script API 

• Leverage ArcGIS Server WMTS in Gaia (screenshot) 

• Leverage ArcGIS Server WMTS in uDig (screenshot)











WPS in ArcGIS Server (10.1 Only)

•• Geospatial processes over the webGeospatial processes over the web

–– Version implementedVersion implemented
•• 1.0.01.0.0

–– WPS interfaces implementedWPS interfaces implemented
•• GetCapabilitiesGetCapabilities
•• DescribeProcessDescribeProcess
•• ExecuteExecute

–– HighlightsHighlights
•• OutOut--ofof--thethe--box GP tools and scriptsbox GP tools and scripts
•• Python scripting environment and Model BuilderPython scripting environment and Model Builder
•• Synchronous and Asynchronous execute modeSynchronous and Asynchronous execute mode
•• Input and output features as GMLInput and output features as GML



WPS Clients

• 52North 
- OpenLayers client (JavaScript)
- uDig (Java)

• OpenLayers
• QGIS
• PyWPS OpenLayers client (JavaScript)
• ZOO API (server-side JavaScript)



WPS Demo

• WPS in OpenLayers
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