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Ocean Science Interoperability Experiment

Summary

The Oceans Science Interoperability Experiment will consolidate a portion of the Ocean-Observing community on its understanding of various OGC specifications, solidify demonstrations for Ocean Science application areas, harden
software implementations, and produce a candidate OGC Best Practices document that can be used to inform the broader ocean-observing community. To achieve these goals, the Oceans IE will engage the OGC membership to
assure that any community recommendations coming from the Oceans group will properly leverage the OGC specifications. Potentially, Change Requests on OGC Specification will be provided to the OGC Technical Committee to
influence the underlying specifications. It is not anticipated that this IE will develop any new specifications.

Initiator Organizations
The O©GC members that are acting as initiators of tne Interoperability Experiment are:

* Southeastern Universities Research Association (SURA)

* Texas ABM University Academy for Advanced Telecommunications (TAMU)
* National Center for Atmospheric Research (NCAR)
.
.

The Monterey Bay Aquarium Research Institute (MBARI)
Gulf of Maine Ocean Observing System (GoMOOS)

Description

The Qcean IE will advance several areas of understanding and application of OGC specifications in to web services for interoperable ocean science. The IE will apply existing specifications in the context of an Ocean Science scientific
domain. The IE will refine and inform specs, rather than develop new specs. The GALEON IE is a good example in applying WCS access to Atmospheric data.

The Ocean IE will focus on these areas:

Web Services for Interoperable Ocean Science.

OGC WMS and WFS access to ocean data, focusing on SOAP bindings.

Application of the OGC Service Oriented Architecture (SOA) for Web Services to Ocean-observing applications.

Sensor Web Enablement (SWE) in particular Observations & Measurements and SensorML.

Sensor Observation Service (S0OS) for raw observations.

GML application schema for Ocean data semantic interoperability using RDF-based onotologies.

Develop an end-to-end demonstration of web services increasing the interoperability of various regional real-time, ocean-observing programs.

¢ e 000 0

A desired outcome from an interoperability experiment is some kind of "Best Practices" document for the use of OGC adopted spec by a community of interest. The report will be posted as an OGC pending document for
consideration by the OGC Specification Program, i.e., the OGC consensus process. This kind of "Best Practice" document would show how to use an OGC spec in specific applications.

Background

The Southeastern Universities Research Association (SURA) hosted a workshop in Baltimore October 2005 called O0OS Tech 2005 (note: OOS = Ocean Observing System). The workshop included approximately 100 ocean

scientists, data mangers and computer science experts from around the country. They learned and talked about "Wweb Services for Interoperable Ocean Science." After the workshop, a subset of the group agreed to work together

on a follow-on activity to implement some of what they had learned. The agreed to build from their previous experiences using OGC WMS and WFS specifications. In previous years, they had built some basic elements of a Service

Oriented Architecture (SOA) demo at www.openioos.org. The OOS Tech 2005 follow-on activity began with S loosely defined goals: Ll
Z
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= SURA - SURA is a consortium of over 60 research universities. With funding from the Office of Naval Research and NOAA, OpenlOO0S participants have been demonstrating
that "standards enable innovation" by leveraging web-service and data-model specifications developed by the Open Geospatial Consortium (@ www.opengeospatial.org).
With support from the NOAA Coastal Services Center and the Office of Naval Research, the Southeastern Universities Research Association (SURA) has helped organize
OpenlO0S.org as part of the SURA Coastal Ocean Observing and Prediction {(SCOOP) program (@ http://scoop.sura.org). OpenlOO0S.org, which is a proof of concept portal
interface to the distributed participants, demonstrates a Service Oriented Architecture (SOA) with heavy emphasis on Open Geospatial Consortium (OGC) web-service
specifications.

MMI - With funding from NSF and NO&a&, the MMI project has been enabling the exchange, integration and use of marine data by emphasizing ontologies that employ the
Web Ontology Language (OWL), in anticipation of the Semantic Web

Southeastern Univ ities :MM| I=

Research Association

History of the partnership

Openl0O0S.org has been demonstrating that *standards enable innovation” for several years, thanks to contributions from Ocean Observing Systems {(O0Ss) around the
country.

The first step to creating OpenlOOS.org occurred in 2004, when GoMOOS (www.gomoos.org) and SEACOOS (www.seacoos.org) deployed the first two OGC-compliant real-time
data services that were aggregated and visualized at OpenIO0S.org. Within only a few months, the SOA demo grew to include several more O0Ss and over a dozen
university, non-profit and federal agency partners, including NO&S, NASA and Navy. Remarkable aspects of the demo include the heterogeneity of the underlying data systems,
the highly distributed nature of these systems, and the variety of technologies used to implement the services, which include a combination of Open Source {e.g., University of
Minnesota's MapServer) and commercial {(e.g., ESRI) software. Integration and interoperability were achieved quickly and economically thanks to broad adoption of the OGC
interface specifications.

The Marine Metadata Interoperability project started in September 2004, After almost two years it comprises more than 300 members, with a web site consisting of thousands
of pages with guides and references about marine metadata issues. One of the activities of MMI is an interoperability demonstration using a service-oriented architecture,
common use content standards, and semantic mediation via ontologies.

In 2005 MMI, OpenlOOS and SURA SCOOP started working together on a single, combined interoperability test bed activity that combines their programmatic interests of
having distributed services and adopting a service-oriented architecture to share real time data. The two interoperability demonstrations were merged in June 2006 under the
name of 0OSTethys. The combined team set up an initial set of metadata requirements such as geo-spatial location and platform type, and agreed on an interface to serve as
a wrapper for each data system.

Funded by:

ffice of Naval Researc

fa OAA Coastal Services Center
‘ /.' LINKING PEOPLE, INFORMATION, AND TECHNOLOGY
Q

org), developed by SURA partners and the broader community, and the Marine Metadata Interoperability (MMI) Demo (@ www.marinemetadata.org).
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Required Fields
Not all of the elements in the sos_config.xml file are required. Here is a list of the required elements.
= OrganizationName

= OrganizationAcronym

= ContactPersonName

= ContactPersonEmail
OrganizationURL
SOSURL
localPlatformName
platformURI
platformLongName
latitude
longitude
startTime
observedProperty
SOSDataFile

Creating Data Files

Each sensor and data type has a field called: SOSDataFile which should contain the full path of the file containing the data for that sensor and data type.

script. In that case you do not need a full path for the observation file name. At GoMOOS we run a cron job which queries the GoMOOS database every hour
and writes salinity data to a temporary data directory, We use the platform name followed by the data type with a txt extension but any name will work.

Format of the observation file
The observation file is made up of tuples with S fields separated by commas. The S fields are:

1. Time. This must be in an accepted I1SO8601 format. E.g. 2006-09-27T10:00:00Z

2. latitude: in decimal degress E.g.43.7935 This in not degrees, minutes, seconds format.
3. Longitude: in decimal degrees E.g. -70.3459

4, Depth: in meters. E.g. 2

S. Datum value. E.g. 38.78

In the data file each record should be separated by a newline. There would be separate records for different times and depths but each file should represent
observations for a single sensor and data type.

Note: Typically a Web Server will not allow writing to the cgi-bin directory, otherwise the files could be placed in the same directory as the oostethys_sos CGI
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Installation Steps

1. Put the costethys_sos CGl script into your cgi-bin directory and make sure it has execute permission. Typically this in the fcgi-bin/ directory of you Web
server, At GoMOOS | installed it in a subdirectory /fcgi-binfsos/

. Put the three XML template files in the same directory
1. sosGetCapabilities.xml
2. sosGetObservation.xml|
3. sosDescribeSystem.xml
3. Put the sos_config.xml file in the same directory.
. Edit the sos_config.xml . See Editing the sos_config.xmi file below.

S. Create some data files. See Creating Data Files below.

Editing the sos_config.xml file

The sos_config.xml is a simple XML configuration file which contains the local information necessary to generate the SOS responses to the three SOS requests:
= GetCapabiliites

= GetObservation

= DescribeSensor

The DataProvider/Publisher section contains self-explanatory fields for information about your organization. & crucial element is the SOSURL section. This
must contaion the URL for the cgi-bin SOS script, e.g. http://hostname/cai-binfoostethys_sos Unless you have installed the script in some other location or
renamed the oostethys_sos script it should always look like this.

The next section is the DataProvider/ObservationList section. The ObservationList is made up a one or more Observation sections. Each Observation
section contains information about the platform or sensor and a particular data type, in this version, salinity measurments in PSU's,

localPlatformName the identifier by which you refer to the plaform locally.

platformURI a urn prefix to the localPlatformName which assures that the name is unique across the internet. Typically this will
urn:hostname:source.mooring#tlocal platform name. E.g. at GoMOOS we have a localPlatformName of 401, The platformURI is
UrnIgomoos.org.source.morringt4o 1

z is the depth of the observation

latitude, longitude are required and should be in decimal degrees.

startTime, endTime should cover the period for which readings are available and should be in an ISO8601 format in UTC, e.g. 2006-06-28T10:00:00Z,
endTime may be left empty and implies that data is available up until now and into the future.

observedProperty In V0.1 this should always be sea_water_salinity. Support does exist in the script for sea_water_temperature.

SOSDataFile this should be the full path to a local file which contains data points for this sensor and datatype combination. It can be left blank, in which

case some sample data within the script will be served. This can be useful for testing purposes. See Creating Data Files below,
If you have more than one platform / sensor the Observation section must be repeated for each one.

See the GoMOOS sample configuration file for an example which handles three platforms serving up salinity data, CoMOOS SOS Confiquration XML Example

Required Fields
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Creating Data Files

Each sensor and data type has a field called: SOSDataFile which should contain the full path of the file containing the data for that sensor and data type.

Note: Typically a Web Server will not allow writing to the cgi-bin directory, otherwise the files could be placed in the same directory as the costethys_sos CGI
script. In that case you do not need a full path for the observation file name. At GoMOOS we run a cron job which queries the GoMOOQS database every hour
and writes salinity data to a temporary data directory. We use the platform name followed by the data type with a txt extension but any name will work.

Format of the observation file
The observation file is made up of tuples with S fields separated by commas. The S fields are:

1. Time. This must be in an accepted I1SO8601 format. E.g. 2006-09-27T10:00:00Z

2. latitude: in decimal degress E.g.43.7935 This in not degrees, minutes, seconds format.
3. Longitude: in decimal degrees E.g. -70.3459

4, Depth: in meters, E.g. 2

5. Datum value. E.g. 38.78

In the data file each record should be separated by a newline. There would be separate records for different times and depths but each file should represent
observations for a single sensor and data type.

Sample GoMOOS Data file

2006-08-28T15:00:002,42,5277,-70.5665,-1,31.28
2006-09-28T15:00:002,42,5277,-70.5665,-20,32.07
2006-08-28T15:00:002,42.5277,-70.5665,-50,32.46

This represents the latest salinity readings for Buoy A01 at three different depths.

At GoMOOS we create a new file each hour with the latest readings, but since each record has a time stamp on it, readings for different times could be
contained within one file.

Note: You can test your service without creating any data text files by leaving the SOSDataFile element empty in the sos_config.xml file. In this case the
script will return a sample data record.

Testing the SOS Service

The service is designed to be accessible in a web browser and will default to the GetCapabilities request.
E.g. @ http://www.qomoos.org/cgi-binfsosfoostethys_sos

Sample requests:
GetCapabilities

= @ http//www.gomoos.org/cai-bin/sos/oostethys_sosPrequest=CetCapabilities
DescribeSensor

= @ http/fwww.gomoos.orgfcgi-bin/sos/oostethys_sos?request=DescribeSensor&Sensorld=A01 /
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This 2L file does not appear to have any style information associated with it. The document tree is shown below.

— <SensorML xsi:schemaL ocation="http:/fwww.opengis. net/sensorML{0 ./ fogc/swelbranches/swe-owsd-demofsensorMLicurrent/base/sensorhL xsd" version="1.0">
- <member>
- <System gml:id="12m-Node">
— <gml:description>
Sensor was pumped or unpumped, depending on deployment
</gml: description>
- <keywords>
- <KeywordList codeSpace="http:/{gcmd nasa gov/Resourcesfvalidsfkeyword_list html">
<keyword>OCEANOGRAPHY </keyword>
<{KeywordList>
</keywords>
- <identification>
- <IdentifierList>
- <identifier>
- <Term>
<swe:codeSpace xlink:href="urn:z-ogc:defidentifier OGC longName"/>
<value>12m Node at MVCO</value>
<{Term>
<fidentifier>
- <identifier>
- <Term>
<swe:codeSpace xlink:href="um=z-ogc:defidentifier: OGC:shortName"/>
<value>12m-Node</value>
</Term>
<fidentifier>
- <identifier>
- <Term>
<swe:codeSpace xlink:href="http:/fwwrw.w3.org/1999/02/22-rdf-syntaz-ns#D"f>
<value>urmnmvco. org:source. node#12m-Node</value>
<{Term>
<fidentifier>

<fIdentifierList>
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This XML file does not appear to have any style information associated with it. The document tree is shown below.

- <om:Observation xsi:schemaLocation="http://wwrw.opengis.netfom ../././ ../ /. fowsd fschemal/swe/branches/swe-owsd-demo/om/current/commonObservation. xsd”

gml:id="SEA_WATER_SALINITY">
- <gml:description>
latest salinity measurement from MVCO buoy 12m-Node
<fgml:description>
<gml:name>MVCO Buoy 12m-Node salinity Data</gml:nameZ>
- <gml:location>
- <gml:Point gml:id="0BSERVATION_LOCATION" srsName="urn:z-ogc:def.crs:EP5G:6.1:4329" >
“!-- use lat lon depth in deg deg m --*>
<gml:coordinates>41.3366 -70.5564 -10</gml:coordinates>
</gml:Point>
<fgml:location>

o ate-
Time of response- use TimePeriod for a series of data

B
<!-- or TimeInstant for a single measurement -->

- <om:time>
- <gml: TimePeriod gml:id="DATA_TIME">
<gml:beginPosition>2007-04-04T12:40:00Z</gml:beginPosition>
<gml:endPosition>2007-04-04T12:40:00< /gml:end Position>
<fgml: TimePeriod>
<fom:time>
<!-- Procedure --»>
<om:procedure xlink:href="urn:mvco.org:source.node#12m-Node"/>
“!-- the property measured -->
<om:observedProperty xlink:href="http://marinemetadata.org/cf#sea water_salinity"/>
“!-- Feature Of Interest --»
<om:featureOfInterest xlink:href="urn:something:bodyOfWater" />
<!-- Result Structure and Encoding --»
- <om:result Definition>
- <swe:DataBlockDefinition>
- <swe:components name="5SalinityDataOf12m-Node">
- <swe:DataRecord>
- <swe:field name="time">
<swe: Time definition="urn:.ogc:phenomenon:time:iso8601" />
<fswe:field>
- <swe:field name="latitude">
- <swe:Quantity definition="urn.ogc:phenomenon:latitude: wgs84" >
<swe:uom code="dec" />
sk £ \Z E3) &3 | Done
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This XML file does not appear to have any style information associated with it. The document tree is shown below.

- <SensorML xsi:schemaLocation="http://www.opengis.net/sensorVL /0 ../, foge/swe/branches/swe-owsd-demo/sensorVIL fcurrent/base/sensorvIL xsd" version="1.0">
- <member>
- <System gml:id="12m-Node" >
- <gml:description>
Sensor was pumped or unpumped, depending on deployment
<fgml:description>
- <keywords>
- <KeywordList codeSpace="http://gcmd nasa.gov/Resources/valids/keyword_list.html">
<keyword >OCEANOGRAPHY </keyword>
</KeywordList>
</keywords>
- <identification>
- <IdentifierList>
- <identifier>
- <Term>
<swe:codeSpace xlink:href="urn:z-ogc:def:identifier: OGC:longN ame" />
<value>12m Node at MVCO</value>
</Term>
<fidentifier>
- <identifier>
- <Term>
<swe:codeSpace xlink:href="urn:z-ogc:def:identifier: OGC:shortN ame" />
<value>12m-Node</value>
</Term>
<fidentifier>
- <identifier>
- <Term>
<swe:codeSpace xlink:href="http://fwrarw. w3.0rg/1999/02/22-rdf-syntax-ns#ID" />
<value>urn:mvco.org:source.node#1 2m-Node< /value>
</Term>
<fidentifier>
</IdentifierList>
</identification>
- <classification>
- <ClassifierList>
- <classifier>
- <Term>
<swe:codeSpace xlink:href="urn:mmi:org:platform"/>

L /
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This XML file does not appear to have any style information associated with it. The document tree is shown below.

- <ows:Serviceldentification>
<ows: Title>MVCO SOS Service</ows: Title>
<ows:Abstract/>
- <ows:Keywords>
<ows:Keyword/>

<fows:Keywords>
<ows:Service Type codeSpace="http://opengeospatial.net" >0GC:505</ows: Service Type>

<ows:Service TypeVersion>0.0.31</ows:Service TypeVersion>

<ows:Fees>NONE</ows:Fees>

<ows:AccessConstraints >N ONE</ows:AccessConstraints>
<fows:Serviceldentification>

- <.0\vs:ServiceProvider>
<ows:Provider Name>Marthas Vineyard Coastal Observatory (MVCQ)</ows: Provider Name>

<ows: ProviderSite xlink:href="http://wwrw. whoi.edu/mveco" />
- <ows:ServiceContact>
<ows: Individual Name>Janet Fredericks</ows:Individual Name>>
<ows: PositionName/>
- <ows:ContactInfo>
- <ows:Phone>
<ows: Voice/>
<fows:Phone>
- <ows:Address>
<ows:DeliveryPoint/>
<ows:City/>
<ows:AdministrativeArea/>
<ows:PostalCode/>
<ows:Country/>
<ows:ElectronicMailAddress>jfredericks@whoi.edu</ows: ElectronichMailAddress>
<fows:Address>
<fows:ContactInfo>
<fows:ServiceContact>
<fows:ServiceProvider>

7L
=

- sowwe-inaratinnchdatadata~

e &b \Z E3) &3 | Done
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¢ FEile Edit ¥iew Go Bookmarks Tools Window Help
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This XML file does not appear to have any style information associated with it. The document tree is shown below.

- <SensorML xsi:schemaLocation="http://wwrw.opengis.net/sensorML /0 ../, foge/swe/branches/swe-owsd-demo/sensorVIL /eurrent/base/sensorvIL xsd” version="1.0">

- <member>
- <System gml:id="12m-Node">
- <gml:description>
Sensor was pumped or unpumped, depending on deployment
</gml:description>

- <keywords>
- <KeywordList codeSpace="http://gcmd. nasa.gov/Resources/valids/keyword_list.html">

<keyword >0CEANOGRAPHY </keyword>
</KeywordList>
</keywords>
- <identification>
- <IdentifierList>
- <identifier>
- <Term>
<swe:codeSpace xlink:href="urn:x-ogc:def:identifier: OGC:longlN ame" />
<value>12m Node at MVCO</value>
</Term>
<fidentifier>
- <identifier>
- <Term>
<swe:codeSpace xlink:href="urn:x-ogc:def:identifier: 0GC:shortN ame" />
<value>12m-Node</value>
</Term>
<fidentifier>
- <identifier>
- <Term>
<swe:codeSpace xlink:href="http://fwrorw.w3.org/1999/02/22-rdf-syntax-ns#lD" />

<value>urn:mvco.org:source.node#1 2m-Node< /value>

</Term>
<fidentifier>
</IdentifierList>
<fidentification>
- <classification>
- <ClassifierList>
- <classifier>
- <Term>
<swe:codeSpace xlink:href="urn:mmi:org:platform"/>

<value/>
</Term> /
o[

e &b \Z E3) &3 | Done
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503 Update - Inbox for jfredericks@whoi.edu - Mozilla
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v Tool Al

Openl00S.arg | 0OS5Tethys 505 Demo - Mozilla

[SIEIE

hitp:/fwaww.openioos.org - Query Results - Mozilla

[SEE]

Eile
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ack

Edit ¥iew Go

Forward

Reload

Bookmarks

&

Stop

Tools Window Help

| [#] 12m-Node

Description:

Sensor was pumped or unpumped, depending on deployment

Observatory

Marthas Vineyard Coastal

http:/fwaww whoi.edu/myvco

Janet Fredericks

jfredericks@whoi.edu

Keywords from http:ff{gcmd.nasa.gov/Resourcesfvalidsikeyword_list.html

OCEANOGRAPHY

longName

12m Node at MVYCO

shortName

12m-Node

rdf-syntax-ns#ID

urn:mvco.org:source.node#12m-Node

Valid begin time:

2002-04-19T21:20:002

Valid end time:

now

SYSTEM_LOCATION Point:

41.3366 -70.5564 EP5G:6.1:4329

QOutputs:

SalinityDataOf1 2m-Node

Close

it £b \Z E&) & [ Done [l

Sensor was pumped or unpumped, depending on deployment
Lat: 41.3366 Lon: -70.5564

Latest Observations Faw XML

Describe Sensor Faw XML
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cture for Ocean Ohserving. We are seeking participants who would like to serve their in-situ
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00STethsy SOS Registry Services

Programming, database and user interface design by GoMOOS
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S0S Update - Inbox for jfredericks@whoi.edu - Mozilla [=I[E]x]

OpenlOOS.ary | 0OSTethys 505 Demo - Mozilla =]

N X

Edit ¥iew Go Bookmarks Tools Window Help A Go Q_Seaﬂ:hl ;?ﬁ v

Forward Reload Stop

| [§] MVCO Buoy 12m-Node salinity Data —

Latest Observations E‘ —
Time Latitude Longitude Salinity

2007-04-04T12:40:00 41.3366 -70.5564 32.163 cture for Ocean Ohserving. We are seeking participants who would like to serve their in-situ
P OOSTethys site.

Close

— Zoom To:

- select - ~|
Organizations:
o |- 2- |

00STethsy SOS Registry Services

it £b \Z E&) & [ Done [l

Sensor was pumped or unpumped, depending on deployment
Lat: 41.3366 Lon: -70.5564

Latest Observations Faw XML

Describe Sensor Faw XML

00STethys
Programming, database and user interface design by GoMOOS
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Important Future Initiatives?

QA/QC into SensorML: data dictionaries;
setting them up in SensorML profiles;
providing tutorials for implementation
and demonstrating by integration into
oostethys sos
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Search
To ensure a solid foundation for developing ocean observing systems, this project has been
Administer funded by the NOAA Coastal Services Center (Regional Integrated Ocean Observing System) to
® Recent posts enable implementation of QA/QC standards into the evolving OpenGeospatial Consortium
(0GC) - Sensor Web Enablement frameworks. For four focus areas (wave, in situ currents, CTD
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@ Kick-Off Meeting
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focus areas; and updates on current efforts in interoperability. The goal of the workshop was to orient the various groups
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interoperability sites.
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Semantic Interoperability

 Domain experts define best practices and
required vocabularities — working with |IT
experts to keep Interoperability goal in
mind and guide in developing relationships
for RDF definitions (Eg, http://qartod.org)

* Build buy-in within and across
communities to promote interdisciplinary
potential (Eg, http://marinemetadata.org)



