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OGC Snapshot

X
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OGC's Approach for Advancing Interoperability

2

[« Interoperability Program (IP) - a global,
innovative, hands-on rapid prototyping and testing
program designed to unite users and industry in
accelerating interface development and validation, and
\ delivery of interoperability to market

N

J

 Specification Development Program -
Consensus standards process similar to other Industry
consortia (World Wide Web Consortium W3C, OMG
etc.).

« Compliance Testing and Certification

Program . allows organizations that implement an
OGC standard to test their implementations with
mandatory and optional elements of that standard |oG¢

 Marketing and Communications Program
— education and training, encourage take up of OGC
specifications, business development, communications
programs

O G C®
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OWS-9 Master Schedule

Date Milestone
22 February 2012 RFQ/CFP Issued
9 March 2012 Bidder’s Clarification Telecon
19 March 2012 Clarifications session at TC
6 April 2012 RFQ responses Due
14-16 May 2012 Kickoff workshop (Fairfax, VA)
20 July 2012 Preliminary Design and Implementations
21 Dec 2012 Demonstrations and final deliverables
Jan 14-18 2013 Demonstration event at OGC TC (Esri campus, CA)
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National Geospatial-Intelligence Agency

Know the Earth... Show the Way... Understand the World

€

EUROCONTROL

USGS US Army Corps of Engineers
e Army Geospatial Center

fmem.e for a changing world

4.12’1‘5? LOCKNEED lﬂlﬁ

Defence Science & Technology Laboratory

GeoV:iQucoE 2

Connections

* Mapping the future together online

O G C Natural Resources Canada
www.nrcan.gc.ca
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OWS-9 Participants
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OWS-9 Activity Threads

I\
\_/
7\
\/
NGA & LMCO FAA & Eurocontrol
. . NGA
Security and_ _Serwces Aviation
Interoperability (SSI) Compliance
« Security Management * AIXM and WXXM (CITE)
« UML-GML Schema Tools « Discover, Retrieve, Portray
- Web Services Facade » Geometry Processing « WMS 1.3 Server
« Architecture Profiles * Transmission to Aircraft « WMS 1.3 Client
« Bulk Data Transfer » Conceptual Mapping Tool * WFS 2.0
*GML 3.2.1
NGA, AGC, UK DSTL, FAA, USGS, NGA, NASA, UK DSTL, CREAF-GeoViqua-EC * OWS Context 1.0
GeoConnections NRCan, CREAF-GeoViqua-EC « SWE
Cross-Community OWS Innovations . _
Interoperability (CCI) WCS-£0 1.0
- * TEAM Engine
« Semantic mediation * Geo Mobile Apps g
» Query results delivery * Web Mapping
« Data provenance & QA « Coverage Access
« Single Point of Entry * GPS Messages
Global Gazetteer

O G C®
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Aviation building on previous Initiatives

2008 2009

« |Eph&npohp thetargditiesitits eminate
SAARNADE 0y PEFESS
: ROHEIRE perliription jools

BEk I{ol o AIXM

-+ ErSIERpiTeLo

: @ut@%ﬁ%@l NOTAMS
* Ou‘tcﬁ%@'\@m@actormg

ot @M@@Hﬁ\&@gwdance
» @RETsitalRIEtdBource for AIXM

« (Premayal/ExgpiEArchitecture

compression
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O GA@% http://www.opengeospatial.org/domain/aviation
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OWS-9 Aviation Thread Scope

@,

e

e Advancing the Aviation Architecture
— Advance interoperable data retrieval

— Mature metadata use

— Develop interoperable data transmission to aircraft
management

— Advance discovery interoperability
— Advance interoperable styling and portrayal
— Integrate geometry processing services

« Advancing system stability and compliance
— Investigate system performance and endurance
— Mature system conformance

e Advancing modeling support
— Advance conceptual modeling and mapping tool support

O G C®
© 2012 Open Geospatial Consortium, Inc. 11




Develop interoperable data transmission to
alrcraft management

/ \

Client (e.g. EFB/Handheld)

DMS Module

client | Wireless

\

Receive Updates
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Invoke Information Management Services / I

Data Management Service
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Data \ (
Transmission

Management DMS
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/]
Request data/updates
Update data
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Network
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Event
Service
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Other
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OGC

Leverage open standards
Maintain interoperability between clients and services
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Scenario - Transition between SWIM
environments
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OWS-9 Activity Threads

O
\0¢

NGA & LMCO

FAA & Eurocontrol

Security and Services
Interoperability (SSI)

 Security Management

* UML-GML Schema Tools
» Web Services Facade

* Architecture Profiles
 Bulk Data Transfer

Aviation

* AIXM and WXXM

* Discover, Retrieve, Portray
» Geometry Processing

* Transmission to Aircraft

» Conceptual Mapping Tool

NGA, AGC, UK DSTL,FAA, USGS,

GeoConnections NRCan, CREAF-GeoViqua-EC

NGA, NASA, UK DSTL, CREAF-GeoViqua-EC

Cross-Community
Interoperability (CCI)

» Semantic mediation
* Query results delivery
» Data provenance & QA

* Single Point of Entry
Global Gazetteer

OWS Innovations

OGC

© 2012 Open Geospatial Consortium

NGA

Compliance
(CITE)

* WMS 1.3 Server
* WMS 1.3 Client

* WFS 2.0

*GML 3.2.1

* OWS Context 1.0
* SWE

* WCS-EO 1.0

* TEAM Engine




Compliance in OWS-9

()
B How do we know If these services are compliant ?
\ ‘m*r 1T AGAI SAM /.

f_.]
o L




Cbmpliance Test
Suite

WMS 1.3 Server (Northrop)
WMS 1.3 Client (Northrop)
WES 1.1 (7]

WFS 2.0 (Galdos)

FE 2.0 (Galdos)

GML 3.2.1 (Galdos)

ontext 1.0 [ lerradue)
WCS EO 1.0 (RasEOX)

Compliance
Test Report

(Galdos)

—

OGC-Compliant
Server

WIS 1.3 (latlan

WFS 2.0 (latlon)
L (52North)
SPS 2.0 (52North)
WCS EO 1.0 (RasEOX)

Compliance

Engine
TEAM Engine

Improvement
(Galdos)

CITE Help ER
(NGA, Galdos)

Y| OGC-
Compliant
Client

WMS 1.3 (7)
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Security in OWS-9

7\

Y,
7\
()

\\

« Reasons to focus on security for Geospatial data:

—GeoXACML has been an OGC Standard since 2008

—The Inclusion of GeoXACML inthe U.S. DoD IT

Standards Registry as a mandated standard to handle:

« Control access to location based services, data and applications

» Exchange / harmonize application, data and services usage rights across
jurisdictions based on the GeoXACML Policy Language

» Declare flexible access rights based on the characteristics of the data

—The need to secure geospatial on Mobile Devices

—Exploring the filtering of services and feature data,
filtering areas or shapefiles from a WMS

Copyright © 2012 Open Geospatial Consortium

OGC



Security GeoXACML Federated Solution
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Web Service Facade in OWS-9

=
* Provide a HTTP proxy service that translates between a client and server:

— Convert incoming SOAP to REST

— Forward REST request to a REST service

— Interpret REST response to a SOAP response

— Forward the interpreted SOAP response to request originator.
( \

[ OGC Web Service(s) Client J_J

3

KVP GET

Web Services Facade

v

Interpreter Generator

Manager ' Mapper ' ' Mapper '

Generator Interpreter
XML Mapper Mapper
Config
L
SOAP
I N

® . )
O G C { OGC Web Service(s) Server U

Facade




Reference Architecture Profiling in OWS-9

- N

/

\\.
)
\

/

-

/

 Web based application that recommends OGC Standards and ORM Sections
relevant to a system development;
— such that a community of interest could derive and build a profile of suitable OGC
standards to meet their specific needs.
* Functions
— Web interface for a user to communicate the scope of their system development.
— Identify relevant OGC Standards and ORM Sections.
— Take into account any dependency between different standards.

RAP Advisor
User entifies . QUEry and
HCI Interaction | Standards Format Report
Semantic mediation begins Semantic e.g., Delicious,
as hardwired mapping of Mediation DISR
External
terms Resources
OGC KB
(Portal+)

O G C®
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Bulk Data Transfer & GML Streaming in OWS-

O 9
o

\_/
° rous on Bulk Data Transfer:

— Investigating handling large payloads by ‘GML’ streaming for data Transportation.

— Developing Data Provider and Data Client components for GML Streaming, data
access and packaging

— The potential use of SQLite/Spatialite to store the data for exploitation on the client
side (including packaging data for Android mobile apps)

Workstation or Mobhile Device

—————————————————————————————————————————

Real-time Daca as being streamed for
rendering — TBD Real-time?

-————————-.
o o w ww ww—e

Data Integrity 3esults vector Dala

- p

Gaia Application

_ GMLStream

Data Request

Stream Size

Frovides Date Iniliate Lthe Stream

Checksum
® \. Y
O G ( : Vector Data GML Streaming Flow




Geospatial Data
Archive

WES11-Demo Real-Time Feature WMS

Available Layers

NaturalVue EPSG:3857

GeoPackage Layers

Open Street Map

OGC

COMPUSULT

Base Maps

M Available Layers

Open Street Map

Geo-Package
Management

Geospatial Consortium, Inc.
Delivering Innovative Solutions to the World



Mobile GeoApps

O
8¢

Geospati
Service

Online
GeoSyn

Offline
GeoAp

GeoPackagi
Applicati

—T' GeoPackage
. Spatialite/SQLite ‘ \

Custom Providers

O G C ® slide courtesy of The Carbon Project
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For More Information

O
\0¢

Open Geospatial Consortium, Inc

WWW.opengeospatial.org

OGC on YouTube

http://www.youtube.com/user/ogcvideo

Nadine Alameh, Ph.D.
nalameh@opengeospatial.orqg

Luis Bermudez, Ph.D.

Ibermudez@opengeospatial.org
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OGC

Making location count.

OGC Web Services Initiative 9

Cross Community Interoperability (CClI)
Aviation Semantic Mediation

Luis Bermudez (OGC)
Gobe Hobona (Envitia)
Robin Houtmeyers (Luciad)

Silver Spring, MD Aug 29, 2012

© 2012 Open Geospatial Consortium



OWS-8 CCI — Motivation Scenario

California
National
Guard
Monterey Airport
Field operator
Prefers
Prefers
NGA model - Local USGS model -
Topographic The National Map
Data Store (LTDS) Mediate (TNM)

Data
Source n

O G C®
© 2011, Open Geospatial Consortium, Inc. 27



OWS-8 CCI Architecture

\"_\
“’_‘\/\,’_/ Compusult Client
) ESRI Tier
CSW, WMS and
WFS Client
CSW ebRIM
p \ DGIWG Portrayal
SPARQL server for CSW ebRIM Registry Registry Service
Knowledge base [ Compusult Carmenta
RMM + NGA + USGS T
+ rules
A A
Semantic Mediation Component
WFS (USGS data via NGA model) FPS .
< - R — Business
WFS (NGA data via USGS model
Envitia ( ) Carmenta Process
Luciad Tier
5 WFS 5 5 . WFS . i Access
E Ontology CubeWerx E E Ontology InteraCEve INstr E Tler
5 Envitia — : : interactive — 5
E 80 P g?:) instr Data 5
! Base JUSGS: ' Base NGA .
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~ Ontologies Developed for CCl in OWS-8

N
1 ) ——
\\_{7 \

* Ontology developed from NGA and USGS application
schemas
e Ontology encoded in semantic web languages
— Resource Description Framework (RDF)
— Web Ontology Language (OWL)
— Simple Knowledge Organisation System (SKOS)
* Ontologies published through a SPARQL server
— Query interface for the RDF triples
* Mappings between NGA and USGS ontologies facilitated
by a mediating ontology
— Rosetta Mediation Model (RMM)

OGC
© 2012 Open Geospatial Consortium



Mappings through the OWS-8 Mediation Model

* Rosetta Mediation Model

(RMM)

— Adopted surrogate model
(RMM-S)

— Equal to TDS but with
different namespace

— Consists of all TDS
feature types

— Extendable with TNM
feature types not covered
by TDS

RMM
Mediating
Schema

NGA
Appllcatlon
Schema

USGS
Appllcatlon
Schema

Other
Application
Schema

Red: Without RMM-S
Green: With RMM-S

OGC
© 2012 Open Geospatial Consortium



OWS-9 CCI Aviation

e Challenge

— Demonstrate the querying of Aviation data through user terminology
from the Pilots’ Glossary

« Semantic Mediation Requirements
— Implement user friendly interfaces that are based on understood
concepts (glossary)

— Interface with web services based on OGC standards and offering
data modelled on the Aeronautical Information Exchange Model
(AIXM)

— Experimental application of the FAA Air Transportation Information
Ontology

OGC
© 2012 Open Geospatial Consortium



OWS-9 CCI Aviation Architecture

O
¢

Pilots

f Air
Traffic

Control

B

Client

Web Feature
Service

Web Processing
Service

SPARQL Server

Ontology
(RDF/OWL)

O ( ; C® FAA Air Transportation
© 2012 Open Geospatial Consortium Information Ontology




OWS-9 CCI Aviation Client

\ /

* Pilots terminology

— Using Air Transportation
Information Ontology
Includes Pilot Controller
Glossary for the JPAMS

project (air traffic control
procedures)

7/26/12 Pilot/Controller Glossary

PILOT/CONTROLLER
GLOSSARY

PURPOSE

a. This Glossary was compiled to promote a common understanding of the terms
used in the Air Traffic Control system. It includes those terms which are intended for
pilot/controller communications. Those terms most frequently used in pilot/controller
communications are printed in bold italics. The definitions are primarily defined in an
operational sense applicable to both users and operators of the National Airspace
System. Use of the Glossary will preclude any misunderstandings concerning the
system's design, function, and purpose.

b. Because of the international nature of flying, terms used in the Lexicon, published
by the International Civil Aviation Organization (ICAQ), are included when they differ
from FAA definitions. These terms are followed by “[ICAQ)]" For the readers
convenience, there are also cross references to related terms in other parts of the
Glossary and to other documents, such as the Code of Federal Regulations (CFR)
and the Aeronautical Information Manual (AIM).

c. This Glossary will be revised, as necessary, to maintain a common understanding
of the system.

EXPLANATION OF CHANGES

a. Terms Added:
PROTECTED SEGMENT

b. Terms Deleted:
OMEGA

c. Editorialfformat changes were made where necessary. Revision bars were not
used due to the insignificant nature of the changes.

OGC
© 2012 Open Geospatial Consortium




AlIXM features

Gh _Point
fom IS0 19107 Geometryd

==phject==
Foint
ehorizontalAccuracy © ValDistanceType

«xghlects=
ElevatedPoint

celevation ;- YalDistanceVerticalType
SgenidUndulation : ValDistanceSignedTy pe
gwverticalDatum ;. CodeVerticalDatum Ty pe
gverticaldccuracy | ValDistanceTy pe

OGC
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~O

AlIXM features

name

locationindicatorlCAQ

designatorlATA

type

TextMameType

_  CeadalCAOTuna
<gixm:name>QUEEN OF THE VALLEY HOSPITAL </aixm:name:>

<aixm:type>HP</aixm:type>
<gixm:certified[CAOQ=>NO</aixm:certifiedlCAO>
<gixm:privatelUse>YES</aixm:privateUse>

<aixm:control Type>CIVIL</aixm:control Ty pe>

<gixm:field Elevation vom="FT">49</aixm:fieldElevation=
<aixm:windDirectionIndicator>Y ES</aixm:wind DirectionIndicator>
<dixm:abandoned>NO</aixm:abandoned>

certifiedICAD

privatalUse

controlType

fieldElevation

fieldElevationAccuracy

CodeYesNoType

CodeYesNoType

CodeMilita rationsT

ValDistanceVerticalType

ValDistanceVericalType

OGC
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OWS-9 CCI Aviation Architecture

‘r Air
Traffic

Control

B

Pilot Controller Glossary

Client

Web Feature

: HIELD [PIOEESEg SPARQL Server
Service

Service

FAA Air Transportation
Information Ontology
mappings Glossary and

OGC
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WPS SPARQL Server provides mappings

2
{Jg;iExecute service="WPS" version="1.8.@" xmlns:wps="http://www.opengis.net/wps/1.9.8"
xmlns:ows="http://www.opengis.net/ows/1.1" xmlns:xlink="http://www.w3.0rg/1999/x1ink"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.opengis.net/wps/1.9.0

http://schemas.opengis.net/wps/1.8.8/wpsExecute_request.xsd">
<ows:Identifier>com.envitia.ows9.cciaviation.CCIAviationProcess</ows:Identifier>
<wps:Datalnputs>
<wps:Input>
<ows:Identifier>query</ows:Identifier>
<wps:Data> T
<wps:LiteralData>High Speed Taxiway<)wps:LiteralData>
</wps:Data>
</wps:Input>
</wps:DataInputs>
<wps:ResponseForm>
<wps:ResponseDocument storeExecuteResponse="false" lineage="false" status="false">
<wps:Output>
<ows:Identifier>result</ows:Identifier>
<ows:Title>result</ows:Title>
<ows:Abstract>result</ows:Abstract>
</wps:Output>
</wps:ResponseDocument>
</wps:ResponseForm>

OGC

© 2012 Open Geospatial



WPS responds AIXM features from a WFS

<ns:ProcessOutputs>
<ns:0utput>
<nsl:Identifier
xmlns:nsl="http://www.opengis.net/ows/1.1">result</nsl:Identifier>
<nsl:Title xmlns:nsl="http://www.opengis.net/ows/1.1">result</nsl:Title>

<ns:Data>
<ns:LiteralData dataType="xs:string">»
<! [CDATA[

http://demo.snowflakesoftware.com/AIXM51_WFS2/GOPublisherWFS?
service=wfs&acceptversions=2.0.08&request=GetFeature&maxfeatures=10&
typenames=aixm:TaxiwayElement#http://demo.snowflakesoftware.com/
AIXM51 WFS2/GOPublisherWFS?service=wfs&acceptversions=2.0.88&request
ature8maxfeatures=180&typenames=aixm: Taxiway
11>
</ns:LiteralData>
</ns:Data>
</ns:0utput>
k!ns:Prucessﬂutputs}

OGC
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Luciad Aviation Client
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| || GA‘ I v TaxiwayElement

TaxiwayElement
urn-x:ows7:snowflake:twe:ts:amdb_taxiway.fid-20bf8b95_1277

Timeslices: B 1
Width: 23.83389696 M
Surface properties: CONC
Extent: ElevatedSurface

Id: TS_urn-x:ows7:snowflake:twe:amdb_tax
Valid time: 2000-01-01T00:00:00.000Z
Interpretation: SNAPSHOT
Sequence number: 0
Correction number: 0
LowerCorner: 41°57'33". -087°54'06"
UpperCorner: 41°58'08". 087°53'42"

®
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What if we want to plugin another terminology
or service?

O
\0¢

Pilots

‘r Air
Traffic

Control

B

Other terminology

Client

Web Feature
Service

Web Processing
Service

SPARQL Server

(GML)+ Add ontologies and
other source mappings to the SPARQL

p server
OGC
© 2012 Open Geospatial Consortium




Other semantic work in OGC

{ /‘_'_'.1\

* Previous related IP activities
— OGC Geospatial Semantic Web Interoperability Experiment
— OGC Ocean Science Interoperability Experiment
— OWS 8 and 9 Cross Community Interoperability Thread
« Standard Working Groups
— GeoSPARQL

o Committees
— An OGC Naming Authority Subcommittee

OGC
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GeoSPARQL

geo:Feature
eon:Geometry

pointOfinterest

geo:point

|
|
Monument |
|
|
: |
: 1
‘ Washington geo:has _ _ \
Monument GEﬂmetry_' ex:WMPaoint
geo.asWKT
'

"POINT(-77.03524 38.889468)"

Ast:wkiLiteral.

OGC
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