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PART 2: SERVICES (REVIEW)PART 2: SERVICES (REVIEW)



The power of services – especially ones that useThe power of services especially ones that use 
standard protocols – is that they can be served by 
one group, discovered by another, and used in an 
infinite n mber of client applicationsinfinite number of client applications.
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Web Map Service (WMS)Web Map Service (WMS)

• International specification for serving and 
consuming dynamic maps on the Web.

• Client applications work with a WMS service by pp y
appending parameters to the service's URL. Example 
operations include:

- Requesting metadata about the service q g
(GetCapabilities)

- Requesting a map image (GetMap)
- Requesting information about features in the map q g p

(GetFeatureInfo [optional])
- Requesting user-defined styles (GetStyles)
- Requesting legend symbols (GetLegendGraphic)q g g y ( g p )



Web Feature Service (WFS)Web Feature Service (WFS)

• Open specification for serving geographic features 
over the Web

• WFS service returns actual features with geometry g y
and attributes that clients can use in any type of 
geospatial analysis.

• WFS services also support filters that allow users toWFS services also support filters that allow users to 
perform spatial and attribute queries on the data



Web Coverage Service (WCS)Web Coverage Service (WCS)

• Web Coverage Service (WCS) provides an open 
specification for sharing raster datasets on the Web

• WCS returns data in a format that can be used as 
input for analysis and modeling

• Raster datasets made available through WCS 
services are referred to as coveragesservices are referred to as coverages



Keyhole Markup Language (KML)Keyhole Markup Language (KML)

• Keyhole Markup Language (KML) is an XML-based 
file format used to represent geographic features in 
applications such as Google Earth and ArcGIS
E lExplorer.

• KML allows you to draw points, lines, and polygons 
on maps and globes and share them with others.

• Can also designate text, pictures, movies, or links to 
other GIS services that appear when the user clicks 
the feature



Catalog Service for the Web (CSW)Catalog Service for the Web (CSW)

• OGC Catalog Service for the Web defines common 
interfaces to discover, browse, and query metadata 
about data, services, and other potential resources

• Sample Operations for a CSW include:
- GetCapabilities—Returns service-level metadata and a 

brief description
- DescribeRecord—Returns a full description of one or 

more records
- GetRecords—Returns a record
- GetRecordById—Returns a record by a unique identifier



Example: Data.govExample: Data.gov

• Geodata.gov – existing initiative in geospatial domain

• Data.gov – new initiative to transparent government

• Data gov looked at building another catalog for data• Data.gov looked at building another catalog for data

• Geodata.gov and Data.gov collaborated

• Geodata.gov now supplies Data.gov with 270,000+ 
downloadable datasets through an OGC Web Service



Sensor Observation Service (SOS)Sensor Observation Service (SOS)

• The standard defines a web service interface for the 
discovery and retrieval of real time or archived data 
produced by all kinds of sensors like mobile or 
t ti ll i it tstationary as well as in-situ or remote sensors
- GetCapabilities: Returns a service description 

containing information about the service interface and 
the available sensor datathe available sensor data.

- DescribeSensor: Returns a description of one specific 
sensor, sensor system or data producing procedure 
containing information like position of sensor,containing information like position of sensor, 
calibration, input- and outputs, etc. 

- GetObservation: Provides pull-based access to sensor 
observations and measurement-data via a spatio-p
temporal query that can be filtered by phenomena and 
value constraints. 



How to expose your data as a web serviceHow to expose your data as a web service

• Cut red tape 
- LOE: High

• Cut tech tapeCut tech tape
- LOE: Medium

• Be prepared to maintain
- LOE: Medium

• Do the work
- LOE: Low

• Register your services



Register your services: Where?Register your services: Where?

• GOS/ Data.gov
• ArcGIS.com
• GIS Portals• GIS Portals



Service Status Checker in GOSService Status Checker in GOS

• Service Status Checker has been integrated into 
GOS to help users assess the reliability of a service.



Exercise QuestionsExercise Questions

Search for ‘Search for ‘USGS Water Watch’
1.1. What is the What is the UrlUrl for this service?for this service?
http://atlas.resources.ca.gov/arcgis/services/Inland_Waters/USGSWaterWahttp://atlas.resources.ca.gov/arcgis/services/Inland_Waters/USGSWaterWa

tch/MapServer/WMSServer?request=GetCapabilities&service=WMStch/MapServer/WMSServer?request=GetCapabilities&service=WMS

22 What type of service is this?What type of service is this? WMSWMS2.2. What type of service is this? What type of service is this? WMSWMS

Search for ‘Search for ‘PDC Meteorology Service’
3.3. What is the What is the UrlUrl for this service?for this service?
http://www.pdc.org/wfs/wfs/PDC_Met_WFS?request=getcapabilities&servichttp://www.pdc.org/wfs/wfs/PDC_Met_WFS?request=getcapabilities&servic

e=WFS&version=1.0.0e=WFS&version=1.0.0
http://www pdc org/wms/wmservlet/PDC Met?request=getcapabilities&serhttp://www pdc org/wms/wmservlet/PDC Met?request=getcapabilities&serhttp://www.pdc.org/wms/wmservlet/PDC_Met?request=getcapabilities&serhttp://www.pdc.org/wms/wmservlet/PDC_Met?request=getcapabilities&ser

vice=WMS&version=1.1.1vice=WMS&version=1.1.1

3.3. What type of service is this? What type of service is this? WFS and WMSWFS and WMS
44 What is the Service status score for this record?What is the Service status score for this record? 99 09%99 09%4.4. What is the Service status score for this record? What is the Service status score for this record? 99.09%99.09%
5.5. What is the What is the avgavg response time? response time? 1.08 sec.1.08 sec.



PART 3: MANAGING ANDPART 3: MANAGING AND 
DISCOVERING RESOURCES 



Training OutcomesTraining Outcomes

• Understand publishing and 
managing resources

• Examine the discovery resourcesy
• Examine using resources
• Exploring discovery integration 

tioptions



GoalsGoals

• Learn
• Leverage
• Leave and Lead• Leave and Lead



REGISTERING RESOURCESREGISTERING RESOURCES



Authoring and Sharing Web ServicesAuthoring and Sharing Web Services

Services:

UseUse

Map Imagery
Analysis Globes
Locators Data
Custom…

AuthorAuthor
ServeServe

DiscoverDiscover

Server

Desktop

ESRI Inc (c) 2010ESRI Inc (c) 2010

….IT and Geospatial Community Standards….IT and Geospatial Community Standards



Metadata and SharingMetadata and Sharing
•• DiscoverDiscover
•• Users understand dataUsers understand data
•• Evidence of prudent dataEvidence of prudent data

Geoportal

Evidence of prudent data Evidence of prudent data 
stewardshipstewardship

•• Cut overall costsCut overall costs

•• Limit liabilityLimit liability
•• Protects investment in dataProtects investment in data
•• Reduce questions about dataReduce questions about data
•• Cuts overall cost Cuts overall cost 



PORTALSPORTALS



Geospatial Portals
Enabling discovery and use of geospatial resources 

• Help to manage information of geospatial 
reso rcesresources

• Expose the geospatial resources to users

…share and access geospatial resources of any type from anywhere…share and access geospatial resources of any type from anywhere



PUBLISH AND MANAGEPUBLISH AND MANAGE 
RESOURCES



Create metadata from online formCreate metadata from online form

• Portals can provide online 
forms for  metadata 
standards/profiles

- Dublin Core
- FGDC
- ISO

- NAP
- INSPIRE

- Etc….

• Options available to create a
customized metadatacustomized metadata
form



Upload metadataUpload metadata

• Upload individual metadata documents



Synchronize/Harvest ResourcesSynchronize/Harvest Resources

• Provide connection information to a resource that 
can be revisited by the portal catalog for new 
resources and updates

• Copy resources from one repository to another and 
periodically update those records 



Protocols: URLProtocols: URL

Host Url: URL by which the geoportal
should access the resource.  The 
geoportal will use the information 
available from the URL to generate the 
metadata document describing the 
resource. 

Url examples:

GetCapabilities URL to an OGC service 
(OWS, WMS, WCS, WFS, WPS, SOS, 
SPS, CSW, or KML

REST URL formatted in GEORSS

OpenSearch description XML

URL to a metadata XML (such as 
FGDC, ISO‐based profiles, Dublin Core, 
etc.) 12-28



Protocols: ArcGISProtocols: ArcGIS

REST Url: the REST URL to the ArcGIS Server 
service

SOAP Url: Because the REST URL for an 
ArcGIS Server service is not explicitly 
associated with its SOAP URL this allowsassociated with its SOAP URL, this allows 
the SOAP URL to be associated with the 
resource in the geoportal catalog

URL to an ArcGIS Server which contains 
services

URL to one specific service, e.g., MapServer,URL to one specific service, e.g., MapServer, 
GlobeServer, ImageServer, GeoDataServer, 
MobileServer, GPServer, GeocodeServer, 
GeometryServer,NAServer, FeatureServer, 
SearchServer, WMSServer, WFSServer, and 
WCSServer

12-29



Protocols: CSWProtocols: CSW

Host: URL of the server that hosts 
the CSW metadata repositorythe CSW metadata repository 

Optional Fields

Title: the title of the resourceTitle: the title of the resource

CSW Profile: CSW profile of 
the repository being p y g
harvested

12-30



Protocol: Web-Accessible Folder (WAF)Protocol: Web Accessible Folder (WAF)

Host Url: URL to the Web‐accessible 
folder that contains the metadata 
records 

Optional Fields

Title: the title of the resource

User Name: if the folder is secure, then 
this is the username to access to thethis is the  username to access to the 
folder

User Password: if the folder is secure, 
th thi i th d t tthen this is the  password to access to 
the folder

Subfolders will be automatically 
included.

12-31



Other ProtocolsOther Protocols

•• Other ProtocolsOther Protocols
–– Open Archives InitiativeOpen Archives Initiative--

Protocol for MetadataProtocol for MetadataProtocol for Metadata Protocol for Metadata 
Harvesting (OAIHarvesting (OAI--PMHPMH))

–– ESRI MS: ESRI MS: ArcIMSArcIMS 4.0.1, 9.x, 4.0.1, 9.x, 
and and GeoportalGeoportal 9.3 metadata 9.3 metadata pp
servicesservices

–– Z39.50Z39.50



Planning Resource AcquisitionsPlanning Resource Acquisitions

•• Allows you to collaborate about data requestsAllows you to collaborate about data requests•• Allows you to collaborate about data requests Allows you to collaborate about data requests 
and planned acquisitions and planned acquisitions 



Demo 
Register ResourcesRegister Resources

Manage Resources



DISCOVER RESOURCESDISCOVER RESOURCES



Search with keywordsSearch with keywords

• Search with simple keyword(s)



Search with spatial optionSearch with spatial option

• Can perform spatial queries to limit results to area 
of interest

- AnywhereAnywhere

- Intersecting

- Fully WithinFully Within



Search with Additional OptionsSearch with Additional Options

• Filter through Additional Options Link
- Content Type

Data Category- Data Category

- Modified Date

• Sort Results bySort Results by
- Relevance

- Title

- Content Type

- Ascending / Descending Date

A di / D di A- Ascending / Descending Area



Ontology ServiceOntology Service

The Geoportal will reference the ontology service to 
find not only records that contain the search term 
but also records with the terms associated with that 
search termsearch term.

Example: like|river: This not only returns records 
with the word river but also delta, estuary, waterfall, 
and moreand more.



Browse ResourcesBrowse Resources

• Ability to browse for resources
• Customize categories



Distributed SearchDistributed Search

Search many  external 
catalogs from within one 
Geoportal search interface. 

Directed search will work 
with default site(s) and the 
catalogs that are exposed 
via CSW and OpenSearchvia CSW and OpenSearch. 



Discover Resources from Map ViewersDiscover Resources from Map Viewers



USE RESOURCESUSE RESOURCES



Search resultsSearch results

• Shows number of records retrieved 
• Lists metadata title, abstract, and links(further 

actions))
• Offers results through REST API

- GEORSS
ATOM- ATOM

- HTML
- FRAGMENT
- KML



Metadata FootprintsMetadata Footprints

• Search results listed will have a corresponding 
footprint on the map.

• Highlight the footprint to show a corresponding g g p p g
record in the results list.

• Highlight a record, and it will show the footprint for 
that record.that record.



Search result linksSearch result links

• Returned record has 
some links associated 
with it based on the 
Resource:

- Website or Go To 
Website

- Preview
- Add to Map/Globe
- Download or Download 

Data
- Service Availability
- Details or View Summary
- Metadata or View Full 

Metadata
- Zoom To



Preview ResourcePreview Resource

• Enables users to preview live data such as WMS, 
SOS and ArcGIS Server services

• Preview has four sections:
- Service field
- Embed field 

Preview window- Preview window
- REST API



Review ResourceReview Resource

• Users can leave a rating (thumbs up or thumbs 
down)

• Users can also leave a comment



REST Options in Search ResultsREST Options in Search Results

• Possible Output 
Formats 

- GeoRSS, ATOM, 
HTML and KML

http://catalog.geodata.gov/geoportal/rest/find/document?searchText=rivers&f=georss

http://yourServer/geoportal/rest/find/document?searchText=map&f=atom

8-49

http://yourServer/geoportal/rest/find/document?searchText=map&f=atom



Demo 
Discover ResourcesDiscover Resources

Use Resources



INTEGRATION OPTIONSINTEGRATION OPTIONS



Discovering in Familiar ApplicationsDiscovering in Familiar Applications



Data.govData.gov



State of Delaware and Geospatial One-stopState of Delaware and Geospatial One stop

• Search GOS through an HTML client.

• Extent matches the State of Delaware



Bookmarks and SharingBookmarks and Sharing

• Share or bookmark resources though different 
bookmarking or social media sites



GIS Portal ExamplesGIS Portal Examples

• Data.gov and Geospatial One-stop
• NOAA NCDC Geoportal
• Washington State Geospatial Clearinghouse• Washington State Geospatial Clearinghouse
• IDENA
• ESRI Geoportal extension Beta sitep
• Italy Geoportal



QUESTIONS?QUESTIONS? 



THANK YOU!THANK YOU!



Acknowledgement
The project described in this publication was supported by Cooperative Agreement Number G10AC00236 from the United 
States Geological Survey Its contents are solely the responsibility of the authors and does not necessarily represent theStates Geological Survey. Its contents are solely the responsibility of the authors and does not necessarily represent the 

official views of the USGS.


