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CrossCross--Boundary CrossBoundary Cross--DomainDomain
Information SharingInformation Sharing

The ability to access, fuse y ,
and apply diverse data 
sources is critical to 

OGC®

situational awareness
NY Cityscape photo source: Flickr Creative Commons Stephane Ente



Key to SDO Success Key to SDO Success –– Broad RepresentationBroad Representation

Commercial
41%

University
24%

Africa, 4South America 
2

NGO
10%

Research
7% Asia Pacific, 

59

Government
18%

10%
North America 

162

442 Members as of 5 December 2011
http://www.opengeospatial.org/ogc/members

Europe 
207

Middle East
8
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Open Standards Open Standards 
Driven By Community RequirementsDriven By Community Requirements

Research & 
Education Sustainable

Development

Energy 
& 
Utilities

Defense & 
Intelligence

Geosciences

Consumer Services 
/

Homeland Security / 
Emergency Services

/
Mass Market E -GovernmentAviation
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Example OGC Commercial MembersExample OGC Commercial Members

OGC®



Example Government MembersExample Government Members

• US DHS
• US DISA
• US EPA

• DOD Australia
• Geoscience Australia

• US FAA
• US NASA
• USGS

• NSW Dept of Environment and Climate 
Change (Australia)

• Eurocontrol
• US NGA
• US Census
• US NOAA

• European Environment Agency
• European Satellite Centre
• European Space Agency

EU J i R h C • US JPEO
• Oak Ridge National Lab
• Natural Resources Canada

• EU Joint Research Centre
• UK MOD
• UK MET Office

METEO F • North Carolina Dept of Environment & 
Natural Resources

• Dept. Science & Technology (India)
Mi i f L d T d M i i

• METEO France
• BRGM (France)
• Ordnance Survey (UK) ...

St t L d A i (G )

OGC®

• Ministry of Land, Transport and Maritime 
Affairs (S. Korea)

• State Land Agencies (Germany)



Why Open Standards?
User Perspective

• Rapidly mobilize new 
biliti “capabilities

• Lower system lifecycle costs
• Encourage market competition

“What OGC brings to 
the table is…everyone 
has confidence we 
won’t take advantage of• Encourage market competition

• Choose solutions based on 
functionality desired
A id “l k i ” t i t

won t take advantage of 
the format or change it 
in a way that will harm 
anyone”

• Avoid “lock in” to a proprietary 
architecture

• Decision to share information 

y

Michael Weiss-Malik, 
Google KML product 

manager
and services becomes a policy 
decision

g

OGC®
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What is an OGC Standard?What is an OGC Standard?
Interface standards Encoding standards (XML apps)Interface standards Encoding standards (XML apps)

GML is an XML encoding 
for spatial data. 

SensorML is an XML for 
d ibi d didescribing and encoding 
sensors.

Observations and 
Measurements Encoding 
Standard (O&M) defines 

Client Server Interface 
standard
Enables 
communication.
(Cli t t

an abstract model and an 
XML encoding for 
observations.

(Client request 
is understood 
by server. 
Server returns 
data in correct 
parameters

A GML Application 
Schema defines a 
vocabulary of

A GML profile is 
essentially a 
tailored subset ofparameters, 

correct 
ordering, 
correct data 
types, etc.)

vocabulary of 
geographic objects for 
a particular 
application domain. 
(CityGML is a GML 
application schema 

tailored subset of 
GML.

OGC®

for the representation, 
storage and exchange 
of virtual 3D city and 
landscape models.)



Geospatial Interoperability Through Open Geospatial Interoperability Through Open 
StandardsStandards

Just as http:// is   dial tone of   World Wide Web,   geospatial web is enabled by 
OGC standards:

Web Map Service (WMS)
Web Map Tile Service (WMTS)

Web Coverage
Server

Web Feature
Server

Web Feature Service (WFS)
Web Coverage Service (WCS)
Catalogue (CSW)

b Geography Markup Language (GML)
KML
Others…

Web Map
Server

Others…

Relevant to geospatial information applications:  Critical Infrastructure, Emergency 
Management, Weather, Climate, Homeland Security, Defense & Intelligence, Oceans 

OGC®
© 2011 Open Geospatial Consortium

Science, others



Important Sensor StandardsImportant Sensor Standards
OGC Sensor Web EnablementOGC Sensor Web Enablement

Enables discovery and tasking of sensor assets, and   access and 
application of sensor observations for enhanced situational awareness

Sensor Model Language (SensorML)
Observations & Measurements (O&M)
Sensor Planning Service (SPS)
Sensor Observation Service (SOS)
Catalogue Service
S Al S i (SAS)Sensor Alert Service (SAS)

--Complementary Standards--
IEEE 1451 t t d dIEEE 1451 smart sensor standard
OASIS (alert) standards

OGC®
© 2011, Open Geospatial Consortium



GML: Representing Geographic FeaturesGML: Representing Geographic Features

Another Information 
Community’s Schema
Highway is:
_Pavement thickness
_Right of way

Support for complex geometries, spatial and 
temporal reference systems, topology, units 
of measure, metadata, feature and coverage 
visualizationg y

_Width
….

Cell transm. Platform is:
_Location
_No. of antennas
El ti

One Information 
Community’s Schema

visualization.

_Elevation
…. 

Road is:
_Width
_Lanes
_Pavement type

….
Mayberry’s Cell Tower

(an instance of Cell Transm  Platform
Cell tower is:
_Owner
_Height
_Licensees

…. 

(an instance of Cell Transm. Platform
in another IC’s schema)

M b  R d

(an instance of Road
in one IC’s schema)

Mayberry Road

OGC®

GML defines a data encoding in XML that allows 
geographic data and its attributes to be moved 
between disparate systems with ease



OGC Geography Markup Language (GML)OGC Geography Markup Language (GML)

• GML an application of eXtensible Markup Language (XML)
XML specified by World Wide Web Consortium (W3C)– XML specified by World Wide Web Consortium (W3C)

– GML specifies XML Schemas that specify XML encoding of 
geographic features, their geometry, and their attributes

• GML encodes digital feature data
– Encodes features, attributes, geometries, collections, etc.

– Applications require specifying more specific Application XML 
Schemas

– GML v3 supports 2 1/2 and 3D geometry as well as complex– GML v3, supports 2 1/2 and 3D geometry as well as complex 
geometry and topology

• GML 3 is also ISO 19136

OGC®



GML Application ActivitiesGML Application Activities

Profiles 
• GML Point Profile

Community Application Schemas
• Climate Science Modeling Language 

• GML Simple Features Profile
• GML GeoShape for use in IETF
• GML in JPEG2000

(CSML)
• CityGML 
• CleanSeaNet

• GeoRSS: GML Serialization

US NSDI GML Schemas for 

• NcML/GML (NetCDF and GML)
• TDWG Biodiversity GML
• GeoSciML - Geological Sciences ML

Framework Datasets
• Base Transportation
• Roads

• MarineXML 
• Ground Water Modeling Language
• WaterML

• Governmental Units
• Linear Reference Systems
• Dictionaries Further information on OGC Network

OGC®

• Hydrology http://www.ogcnetwork.net/node/210
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CityGML - 3D Urban Models

• Urban Planning / Operations
• Emergency Mgt / Response

www.3d-stadtmodell-berlin.de

Emergency Mgt / Response
• Transportation / Routing / Logistics
• Indoor navigation
• Retail Site analysis
• Sustainable / Green CommunitiesSusta ab e / G ee Co u t es
• City Services Management
• Noise abatement
• Telecommunications placement
• Many other uses…

OGC®

Source; Thomas Kolbe, Berlin TU 

y
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Geospatial in NIEMGeospatial in NIEM
Geospatial (NIEM Conformant Schema)Geospatial (NIEM Conformant Schema)

• geospatial: Defines NIEM adapter types 
for external geospatial components 
defined by OGC and ISO. It references 
local copies of unmodified schemas 
from external standards in local 
di t t f t th t i thdirectory tree fragments that mirror the 
directory structures of the canonnical 
schema sources on the world wide 
web and a profile of the OGC Openweb, and a profile of the OGC Open 
Location Services (XLS) schema that is 
based on GML version 3.2.1.

OGC®
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Standards ApplicationsStandards Applications

http://www.ioos.gov/dif/ www.uicds.us

OGC®
©  2011, Open Geospatial Consortium

Source:  Don Sullivan, NASA



MultiMulti--source fusion for Actionable Situational source fusion for Actionable Situational 
Awareness Via Common Standards Baseline Awareness Via Common Standards Baseline 

OGC Web Services Phase 4 Testbed (2006)
Port Authority of New York / New Jersey, Emergency Operations 

Center
Standards-based 

D i i S S i

Web based 
integration of 

Decision Support Services 
available to support 

Actionable Situational 
Awareness

teg at o o
geospatial data from 
multiple distributed 

sources 

Fusion of Building 
I f ti M d l

Discovery, tasking, 
access and 

integration of real-
ti d Information Models 

and other engineered 
information

time sensors and 
sensor data- fixed 

and mobile sensors 

OGC®
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Compliance Testing & Certification Compliance Testing & Certification 

http://www.opengeospatial.org/resource/products

OGC®
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C di ti  A  th  C di ti  A  th  Coordination Across the Coordination Across the 
Standards “Stack”Standards “Stack”

©  2011, Open Geospatial Consortium©  2011, Open Geospatial Consortium
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Alliance Partnerships Alliance Partnerships 
A Critical Resource for Advancing StandardsA Critical Resource for Advancing Standards

… and others

OGC®

www.opengeospatial.org/ogc/alliancepartners



Standards Alliances / CoordinationStandards Alliances / Coordination

• GEORSS GML
– OASIS HAVE (Hospital Availability)
– OASIS EDXL-DE
– OASIS CIQ-xAL (eXtensible Address Language)

• GML Simple Features 3.2.1
– OASIS Technical Note for EM TC standards (EDXL-DE, EDXL-RM)
– Adopted for next version of Common Alert Protocolp

• IETF
– Using GML Geodetic (Coordinate) Encodingg ( ) g

• ITU 
– GEOSMS submitted to ITU for adoption

OGC®

GEOSMS submitted to ITU for adoption

©  2011, Open Geospatial Consortium 21



Alliance Alliance -- OASISOASIS

• Organization for the Advancement of Structured 
Information StandardsInformation  Standards

• OGC and OASIS have a formal MoU.

• Collaborating since 2004.

• Mostly involved in the Emergency Management, Customer 
Information, and SOA Architecture Technical Committees.

• OGC CTO Chairs the GIS/Geospatial Subcommittee of the 
Emergency Management TC

OGC®

Emergency Management TC

Copyright © 2010, Open Geospatial Consortium.



EDXL EDXL Family of OASIS Emergency Messaging StandardsFamily of OASIS Emergency Messaging Standards

Common Alerting Protocol (CAP 1.1) - The original “model” for this standards 
process prior to “EDXL” nomenclature.  An XML message for exchange of 
emergency alerts, notifications, and public warnings

Distribution Element (DE 1.0) – Easy wrap and route any EDXL or other emergency 
information (XML and non-XML).  “Address" the package in flexible ways to support 
intelligent routing by roles, geographic area, or keywords

Resource Messaging (RM 1.0) - OASIS standard in November 2008.  A suite of 16 
standard XML formats for exchange of emergency resource information (equipment, 
supplies, people, and teams).  Expedite all activities associated with resources 
needed to respond and adapt to emergency incidentsneeded to respond and adapt to emergency incidents.

Hospital AVailability Exchange (HAVE 1.0) - OASIS standard in November 2008.  An 
XML message for exchange of hospital status, services and resources.  Assists 
hospital coordination and routing of patients to facilities for care during emergenciesp g p g g

Situation Reporting (SitRep) – Committee Draft expected October 2010.  An XML 
message for exchange of situation / incident / event and response information.  
Increase effectiveness of preparation, response, and coordination providing a basis 

OGC®

for incident management decision-making.



OASIS and GMLOASIS and GML

• HAVE – Hospital Availability: Currently uses GeoRSS GML

• CIQ-xAL (eXtensible Address Language): Currently uses 
GeoRSS GML

• OASIS EM TC just approved a profile of GML Simple 
Features 3 2 1 – Technical Note for use in all EM TCFeatures 3.2.1 Technical Note for use in all EM TC 
standards 
– EDXL-DE

EDXL RM– EDXL-RM

• Next version of Common Alert Protocol will use same 

OGC®
profile

© 2011, Open Geospatial Consortium



OGC and OASIS standardsOGC and OASIS standards

• OGC has tested and demonstrated Business Process 
Execution Language (BPEL) standard to organize OGCExecution Language (BPEL) standard to organize OGC 
Web Services workflows.

• XACML is the core standard for the OGC GeoXACMLXACML is the core standard for the OGC GeoXACML 
standard

• ebRIM is used for a profile of Catalogp g

• Several OASIS authentication standards have been tested 
with OGC web interface standards

• KML uses CIQ-xAL

OGC®

Copyright © 2010, Open Geospatial Consortium, Inc.



Collaboration with Internet Engineering Task 
Force (IETF)

• Participated in the GeoPriv Working group since 2004
– www.ietf.org

• OGC Staff participated in the definition, content model, and 
encodings for the Location Object.encodings for the Location Object.
– Civic
– Geodetic

• The Geodetic (coordinate) encoding is a GML 3.1 
application schema.pp

• Now also specified as a mandatory internet standard for 
the Ne t Generation 9 1 1 s stem

OGC®

the Next Generation 9-1-1 system

Copyright © 2011 Open Geospatial Consortium



OGC and IETF CollaborationOGC and IETF Collaboration

• Presence Information Data Format (RFC 4119 and subsequent 
revisions)

The PIDF LO RFC extends PIDF to allow encapsulation of location– The PIDF LO RFC extends PIDF to allow   encapsulation of location 
information within a presence document.

– (PIDF) is a common presence data format for CPP-compliant presence 
protocols, allowing presence information to be transferred across CPP-p , g p
compliant protocol boundaries without modification, with attendant benefits 
for security and performance.

• Why?
– Without this standard, cannot provide sufficient Presence Service
– Driving use case was emergency service calls (Enhanced 911)

• GeoPriv Working Group in IETF developed a GML GeoShapeg p p p
Application Schema for use in internet standards.
– Approved as OGC Best Practices paper, December 2006

• Now a mandatory requirement for expressing location in a variety of 

OGC®
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internet standards (SIP, ECRIT, RADIUS).



OGC and NENA OGC and NENA ––
US National Emergency Numbering AuthorityUS National Emergency Numbering Authority

• OGC Staff participating in several Next Generation 911 
Working groupsWorking groups
– NG – 911 is the next generation emergency calling and dispatch 

architecture (known as i3)
Designed to work with both landlines and the mobile wireless world– Designed to work with both landlines and the mobile, wireless world.

• PIDF-LO a key internet standard that is mandatory to 
implement

• The Data Modeling Working Group defined a GIS 
interchange data mode. The encoding is GML 3.2.1
A th ki h ifi d W b F t S i• Another working group has specified Web Feature Service 
(WFS) as the mandatory interface for accessing feature 
data using the GIS model encoding.

OGC®
• They are now interesting in OGC Geosync work

Copyright © 2010, Open Geospatial Consortium, Inc.



Data Sharing and SecurityData Sharing and Security

• Need:  Securely exchange authentication information to y g
allow authorized individuals, or processes operation on their 
behalf, to access, read, write, create or delete information. 

• Service layer is on top of OGC Services (data/processing..)

• Security implementation requires combination of different 
technologies (SAML, SOAP, HTTPS, XACML / GeoXACML, 
Shibboleth, etc) to address ISO 10181 frameworks:
– Access Control - ConfidentialityAccess Control Confidentiality
– Non-Repudiation - Integrity
– Security Audit and Alarms

OGC®

©  2011, Open Geospatial Consortium 29



Data Sharing and SecurityData Sharing and Security
OGC ExperienceOGC Experience

Thi iThis is an 
OGC Standard!

OGC® Security  and    Open Geospatial Consortium



eXtensible Access Control Markup LanguageeXtensible Access Control Markup Language
XACMLXACML

• Standard from OASIS 
http://www.oasisopen.org/specs/index.php#xacmlv2.0p p g p p p

• Rule-based access control
– Define conditions to permit or deny access
– RBAC profile of XACML defines Role Based Access Control

• Defines the means for restricting access to XML encoded 
information
– Policy language:<Rule>, <Policy>, <PolicySet>,…
– Data flow: Deriving an authorization decisionData flow: Deriving an authorization decision
– Message structure: Authorization decision request / response

OGC®
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GeoXACML GeoXACML –– OGC Extension of XACMLOGC Extension of XACML

• Enable Class-based restrictions: GML feature type(s)
– Associated to all features of a given feature typeAssociated to all features of a given feature type 
– E.g.: All features of the type Building

• Enables Object-based restrictions: feature(s)Enables Object based restrictions: feature(s)
– Associated to all features, selected by non-spatial characteristics –

attribute(s) of the feature
E g : All features of type Building painted black– E.g.: All features of type Building, painted black

• Enables Spatial restrictions: geometry of feature(s)
– Associated to all features selected by spatial characteristics –– Associated to all features, selected by spatial characteristics –

geometry attribute(s) of the feature
– E.g.: All features of type Building, within the administrative boundary 

of St John’s

OGC®

of St. John s
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Standards Process / Standards Process / Standards Process / Standards Process / 
ApproachApproach

©  2011, Open Geospatial Consortium©  2011, Open Geospatial Consortium
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The The Standards Consensus ProcessStandards Consensus Process

• SDO Committees and 
Working Groups enableWorking Groups enable 
member focus on 
interoperability issues 
specific to communitiesspecific to communities 
of interest or areas of 
technology

• User involvement critical 
to success

OGC®
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Interoperability ProgramInteroperability Program
Testing, Prototyping and ValidationTesting, Prototyping and Validation

• Testbeds, Pilots, 
Experiments and Plugfests
– Join technology providers and 

users 

– Driven by user community– Driven by user community 
requirements / scenarios

– Deliver:

• Tested and validated draft 
standards

• Industry technologyIndustry technology 
implementations

• Best Practice recommendations

Li d t ti t lid tCritical Infrastructure Protection Initiative

OGC®

• Live demonstrations to validate 
utility of standards in user 
context

Critical Infrastructure Protection Initiative 



Open Standards for Urban Open Standards for Urban Monitoring / Operations Monitoring / Operations 
(OGC (OGC Web Services Phase 4 Web Services Phase 4 Testbed)Testbed)

Dirty bomb scenario in Port of NY/NJ
http://www.opengeospatial.org/pub/www/ows4/index.html

OGC®
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A  f C t FA  f C t FAreas of Current FocusAreas of Current Focus
OGCOGC

Examples of Active Prototyping Between User p yp g
Community and Industry

© 2011 Open Geospatial Consortium© 2011 Open Geospatial Consortium



Location Enabling SMS Messaging:  GeoSMSLocation Enabling SMS Messaging:  GeoSMS

• Significant potential for many applications

• Characteristics
– Multilingual
– Multi-device
– Harmonized with many 

existing applicationsg pp
– Incorporates relevant 

ISO standards

• Adopted in 2011

OGC®
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Aeronautical Information Management (AIM)Aeronautical Information Management (AIM)
(OGC Web Services Phase 6 & 7 Testbeds)(OGC Web Services Phase 6 & 7 Testbeds)

• Develop and test standards-based
service-oriented architecture to supportpp
provision of aeronautical information
directly to flight decks and Electronic
Flight Bags (EFB)

• Support vision for Aeronautical
Information Management

– Interconnected systems with many actors
and many users

– Need for real-time information used in flight
planning, navigation, rerouting, etc

– Right information at right time at right
place to right user

– End-to-end management of information

OGC®
©  2011, Open Geospatial Consortium



OWSOWS--6 Aeronautical Information Management 6 Aeronautical Information Management 
ArchitectureArchitecture

OGC®

NNEW – NextGEN Network Enabled Weather
TAF – Terminal Aerodrome Forecast
WXXM – Weather Info. Exchange Model
WFS – OGC Web Feature Service ©  2011, Open Geospatial Consortium



FAA Special Access Airspace (SAA) Pilot

SAA Pilot Demo page
http://www.opengeospatial.org/pub/www/saa/index.html

OGC Aviation Domain Working Group
http://www.opengeospatial.org/projects/groups/aviationdwg

OGC®
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More OGC Areas More OGC Areas of Focusof Focus

OGC®
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NIEM CoreNIEM Core
Inconsistent with International StandardsInconsistent with International Standards

OGC®
Source: http://release.niem.gov/niem/niem-core/2.0/niem-core.xsd



Opportunity for Greater SDO InvolvementOpportunity for Greater SDO Involvement

OGC®

Source: NIEM Brownbag presentation



Governance / Process OpportunityGovernance / Process Opportunity
IJIS IJIS SpringBoardSpringBoard

OGC®

Source:  http://www.ijis.org



Some Important Questions for DiscussionSome Important Questions for Discussion

• How might we further improve interoperability / sharing 
through greater user involvement with the SDOthrough greater user involvement with the SDO 
community?

• How might we improve collaboration between SDO’s on 
common goals of the community?common goals of the community?

OGC®
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SummarySummary

• Location is a critical underpinning of the information sharing 

• A comprehensive framework of open geospatial and sensor 
standards have been advanced by industry to establish 
consistent, effective handing of location across the community, g y

• Prototyping and piloting is key to success

C ll b ti b t U I d t A d i SDO– Collaboration between Users, Industry, Academia, SDOs 

– IJIS SpringBoard offers a platform

• Greater user involvement in the SDO process 

OGC®
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