

Environmental Data Connector Sensor Observation Service Client
Created By: Applied Science Associates

Project Summery:
A Sensor Observation Service client has been developed by Applied Science Associates which provides a GUI interface to the GetCapabilities and GetObservation requests of an SOS server. The client has been tested against 4 SOS servers listed below. Written in pure Java, the client is an extension of the existing Environmental Data Connector which provides similar access to data in NetCDF files and THREDDS Data Servers. The SOS client uses JDOM and XPath libraries to parse the the SOS GetCapabilites request. This data is used to build the internal data model which the user intaracts with through the GUI to select and access data. The client allows the user to subsett the services by the available date, location and property. The GetObservation result is parsed using the SOS-DIF XSL file provided by NOAA. The client uses the XSL to return formatted CSV files for SOS-DIF servers. A new XSL file needs to be created for the OOSTethys SOS which is currently not fully supported by this client. Speed is a critical issue in the usability of SOS. We find that XPath, XSL and Java are sufficiently fast to parse the SOS results taking less than 1/10th of the time required by the server to generate and return the response. Efforts to speed up SOS access should focus on the server side implementation and compression methods for the transmitted data. Future development of the client could improve the user interface, providing a grapic display of GetCapabilities rather than just a text dialog.
	 
	GetCapabilities
	GetObservations - 10 day request

	Server Name
	Request Time
	Parse Time
	 # of Sensors 
	File Size (Mb)
	Request Time
	Parse Time
	Variable Name

	NDBC
	10.696
	0.684
	559
	0.85
	24.721
	0.523
	Currents

	CO-OPS
	20.048
	0.758
	748
	1.43
	115.451
	1.786
	Currents

	RCOOS
	24.656
	1.682
	1204
	2.24
	*256.952
	0.147
	wind_speed

	GOMOOS
	8.728
	0.104
	12
	0.03
	8.307
	0.057
	wind_from_direction

	 All times are listed in seconds


	 
	
	
	 

	* The RCOOS server returned no data for this time period, and I have had trouble with accessing the server. It appears to got down returning inaccessible or http error 500.
	 
	 
	 



SOS Servers tested during development:
http://sdf.ndbc.noaa.gov/sos/server.php
http://opendap.co-ops.nos.noaa.gov/ioos-dif-sos/SOS
http://neptune.baruch.sc.edu/cgi-bin/oostethys_sos.cgi
http://www.gomoos.org/cgi-bin/sos/V1.0/oostethys_sos.cgi

Contents:
1) Application use documented with screen shots.
2) Notes on SOS schema and inconsistencies between the 4 SOS servers tested during development.
3) Detailed timing results for several SOS servers.
Client application use documented with screen shots. 

1) On opening the client application the user can select from three different methods of data access:

Catalog URL

- A Thredds Data Server Catalog browser

Direct Access URL
- A NetCDF Java file browser

Sensor Obs Service
- The base URL for an SOS server
Each catagory contains a drop down list possible servers or the user can enter the URL in the text field.
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2) The SOS Data Connector window displays the range of data available from the server and allows the user to subsett by date, location or variable. The date range is selected using either a time slider bar or the text boxs shown in the figure. The location subset is determined by the North, South, East, and West bounding box information which the user can input through the text boxes shown in the figure. Finally, the check box list of all available properties on the SOS server allows the user to select the data they are interested in.
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3) The Get Data button responds with a dialog which tells the user how many sensors meet the selection criteria and how many observations records were found for each property. Although the GetCapabilites request lists the time range for a given record there is no garuentee that the selected data range will return valid results since there are many gaps in each record. It is not possible to determine this from the SOS service without making the GetObservation request.
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Future development of this client would add a map interface to the selection request dialog and display the available sensors on the map. The text box region selection would be replaced with a graphic interface allowing the user to drag a bounding box across the map. Action listeners would highlight the sensors on a map based on the selected time range and selected variables.
Notes on SOS schema and finding during client development:

1) Time format is inconsistent on SOS servers:
NDBC - YYYY:MM:DDT:HH:MMZ
CO-OPS - YYYY:MM:DDT:HH:MM:SSZ
CO-OPS server has data as old as 1853 (year!)

2) GetObservation Request parameters are not uniform:
CO-OPS requires 'version' parameter
NDBC does not require version parameter

3) There should be a clearly defined relationship between the following tags

<gml:name>urn:x-noaa:def:station:noaa.nws.ndbc::41013</gml:name>
<procedure xlink:href="urn:x-noaa:def:sensor:noaa.nws.ndbc::41013:pscm0"/>
<observedProperty xlink:href="http://www.csc.noaa.gov/ioos/schema/IOOS-DIF/IOOS/0.6.1/dictionaries/phenomenaDictionary.xml#Currents"/>

Currently these have to parsed to extract the information and create a GetDescription or GetObservation request. It is difficult to determine the number of observed properties and the relationship between the Procedures and the Properties. This does not appear to be a clearly thought out part of the schema.


4) NDBC parameter allowed values character capitalization does not match GetObservation, 'observedProperty' name

<ows:Parameter name="observedProperty">
    <ows:AllowedValues>
        <ows:Value>currents</ows:Value>
        <ows:Value>salinity</ows:Value>
        <ows:Value>waterlevel</ows:Value>
        <ows:Value>watertemperature</ows:Value>
        <ows:Value>waves</ows:Value>
        <ows:Value>winds</ows:Value>
    </ows:AllowedValues>
</ows:Parameter>

vs

<observedProperty xlink:href="http://www.csc.noaa.gov/ioos/schema/IOOS-DIF/IOOS/0.6.1/dictionaries/phenomenaDictionary.xml#Currents"/>
<observedProperty xlink:href="http://www.csc.noaa.gov/ioos/schema/IOOS-DIF/IOOS/0.6.1/dictionaries/phenomenaDictionary.xml#WaterTemperature"/>
<observedProperty xlink:href="http://www.csc.noaa.gov/ioos/schema/IOOS-DIF/IOOS/0.6.1/dictionaries/phenomenaDictionary.xml#Waves"/>
<observedProperty xlink:href="http://www.csc.noaa.gov/ioos/schema/IOOS-DIF/IOOS/0.6.1/dictionaries/phenomenaDictionary.xml#Winds"/>

5) What additional information is contained in the GetDescription request? Does it have any purpose?

6) Need to create XSL file for OOSTethys SOS GetObservation parsing. The NOAA SOS-DIF file is close and provides a good place to start. The correct XSL file to use should be part of the GetCapabilities response.


Detailed timing results for several SOS servers.

The text below is the command line output printed to the terminal window by the client program. This information is available for the user if they wish to examine the speed of the service and the client or look at details of the client operation. Known problems with parsing dates are documented here.



NDBC NOAA SOS result for 10 days of data from a station: 
===================== EDC SOS Connector ==============================


Reading SOS URL: http://sdf.ndbc.noaa.gov/sos/server.php?request=GetCapabilities&service=SOS
Seconds to get SOS capabilities request: 10.696
Size of SOS capabilities request (mB)= ~0.850645
Seconds to parse SOS capabilities: 0.684
Parsed SOS capabilities, found: 559 valid sensors!
======= Variable Selected ========
Variable: currents
Variable: salinity
Variable: waterlevel
Variable: watertemperature
Variable: waves
Variable: winds
Number of selected sensors: 469
Number of currents sensors found: 59
Number of salinity sensors found: 38
Number of waterlevel sensors found: 40
Number of watertemperature sensors found: 156
Number of waves sensors found: 83
Number of winds sensors found: 287
Go Get The Data!
SOS Get Observation Request: http://sdf.ndbc.noaa.gov/sos/server.php?request=GetObservation&service=SOS&offering=urn:x-noaa:def:station:noaa.nws.ndbc::21413&observedproperty=WaterLevel&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T14:49:00Z/2009-09-01T14:49:00Z
Received Requested Observations(6.968 seconds)... Starting transform...
observed names: WaterLevel
Transform complete (0.453 seconds)... Saved to file.
SOS Get Observation Request: http://sdf.ndbc.noaa.gov/sos/server.php?request=GetObservation&service=SOS&offering=urn:x-noaa:def:station:noaa.nws.ndbc::21414&observedproperty=WaterLevel&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T14:49:00Z/2009-09-01T14:49:00Z
Received Requested Observations(14.822 seconds)... Starting transform...
observed names: WaterLevel
Transform complete (0.116 seconds)... Saved to file.
...
...
SOS Get Observation Request: http://sdf.ndbc.noaa.gov/sos/server.php?request=GetObservation&service=SOS&offering=urn:x-noaa:def:station:noaa.nws.ndbc::41012&observedproperty=Currents&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T14:51:00Z/2009-09-01T14:51:00Z
Received Requested Observations(24.721 seconds)... Starting transform...
observed names: Depth,CurrentDirection,CurrentSpeed
Transform complete (0.523 seconds)... Saved to file.
...
...
SOS Get Observation Request: http://sdf.ndbc.noaa.gov/sos/server.php?request=GetObservation&service=SOS&offering=urn:x-noaa:def:station:noaa.nws.ndbc::44029&observedproperty=Salinity&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T14:52:00Z/2009-09-01T14:52:00Z
Received Requested Observations(2.98 seconds)... Starting transform...
observed names: Salinity
Transform complete (0.054 seconds)... Saved to file.
...
...
SOS Get Observation Request: http://sdf.ndbc.noaa.gov/sos/server.php?request=GetObservation&service=SOS&offering=urn:x-noaa:def:station:noaa.nws.ndbc::32487&observedproperty=WaterTemperature&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T14:53:00Z/2009-09-01T14:53:00Z
Received Requested Observations(2.763 seconds)... Starting transform...
observed names: WaterTemperature
Transform complete (0.202 seconds)... Saved to file.
...
...
Received Requested Observations(13.216 seconds)... Starting transform...
observed names: SignificantWaveHeight,DominantWavePeriod,AverageWavePeriod,SwellHeight,SwellPeriod,WindWaveHeight,WindWavePeriod,WaterTemperature,WaveDuration,CalculationMethod,SamplingRate,NumberOfFrequencies,CenterFrequencies,Bandwidths,SpectralEnergy,MeanWaveDirectionPeakPeriod,SwellWaveDirection,WindWaveDirection,MeanWaveDirection,PrincipalWaveDirection,PolarCoordinateR1,PolarCoordinateR2
Transform complete (0.214 seconds)... Saved to file.
...
...
SOS Get Observation Request: http://sdf.ndbc.noaa.gov/sos/server.php?request=GetObservation&service=SOS&offering=urn:x-noaa:def:station:noaa.nws.ndbc::41009&observedproperty=Winds&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T14:55:00Z/2009-09-01T14:55:00Z
Received Requested Observations(2.016 seconds)... Starting transform...
observed names: WindSpeed,WindDirection,WindVerticalVelocity,WindGust
Transform complete (0.081 seconds)... Saved to file.
...
...
===================== EDC SOS Connector ==============================

CO-OPS NOAA SOS result for 10 days of data from station: 
===================== EDC SOS Connector ==============================
Reading SOS URL: http://opendap.co-ops.nos.noaa.gov/ioos-dif-sos/SOS?request=GetCapabilities&service=SOS
Seconds to get SOS capabilities request: 20.048
Size of SOS capabilities request (mB)= ~1.438725
================= Can not parse beginPosition ==================
= Invalid entry returned from SOS server: 'TZ' =
====== Returned null beginPosition and skipping this sensor ====
======== Please contact the server admin to fix this issue =====
================================= Date Error ===================================
Observation Data before 1990 is not available through this client at this time.
================================================================================
Seconds to parse SOS capabilities: 0.758
Parsed SOS capabilities, found: 748 valid sensors!
======= Variable Selected ========
Variable: BarometricPressure
Number of selected sensors: 200
Number of BarometricPressure sensors found: 200
Go Get The Data!
SOS Get Observation Request: http://opendap.co-ops.nos.noaa.gov/ioos-dif-sos/SOS?request=GetObservation&service=SOS&version=1.0.0&offering=urn:x-noaa:def:station:NOAA.NOS.CO-OPS::1611400&observedproperty=BarometricPressure&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T15:03:00Z/2009-09-01T15:03:00Z
Received Requested Observations(20.633 seconds)... Starting transform...
observed names: BarometricPressure
Transform complete (0.516 seconds)... Saved to file.
...
...
SOS Get Observation Request: http://opendap.co-ops.nos.noaa.gov/ioos-dif-sos/SOS?request=GetObservation&service=SOS&version=1.0.0&offering=urn:x-noaa:def:station:NOAA.NOS.CO-OPS::aa0101&observedproperty=Currents&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T15:37:00Z/2009-09-01T15:37:00Z
Received Requested Observations(415.057 seconds)... Starting transform...
observed names: CurrentDirection,CurrentSpeed
Transform complete (5.407 seconds)... Saved to file.
SOS Get Observation Request: http://opendap.co-ops.nos.noaa.gov/ioos-dif-sos/SOS?request=GetObservation&service=SOS&version=1.0.0&offering=urn:x-noaa:def:station:NOAA.NOS.CO-OPS::cb0102&observedproperty=Currents&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T15:37:00Z/2009-09-01T15:37:00Z
Received Requested Observations(115.451 seconds)... Starting transform...
observed names: CurrentDirection,CurrentSpeed
Transform complete (1.786 seconds)... Saved to file.
===================== EDC SOS Connector ==============================


Carolinas RCOOS SOS result for 10 days of data from station: 
===================== EDC SOS Connector ==============================
Reading SOS URL: http://neptune.baruch.sc.edu/cgi-bin/oostethys_sos.cgi?request=GetCapabilities&service=SOS
Seconds to get SOS capabilities request: 24.656
Size of SOS capabilities request (mB)= ~2.247745
Seconds to parse SOS capabilities: 1.682
Parsed SOS capabilities, found: 1204 valid sensors!
======= Variable Selected ========
Variable: air_pressure
Variable: air_temperature
Variable: average_wave_period
Variable: current_speed
Variable: current_to_direction
Variable: depth
Variable: discharge
Variable: dominant_wave_period
Variable: eastward_current
Variable: gage_height
Variable: mean_wave_direction_peak_period
Variable: northward_current
Variable: oxygen_concentration
Variable: ph
Variable: precipitation
Variable: relative_humidity
Variable: salinity
Variable: significant_wave_height
Variable: solar_radiation
Variable: stream_velocity
Variable: swell_height
Variable: turbidity
Variable: water_conductivity
Variable: water_level
Variable: water_temperature
Variable: wind_from_direction
Variable: wind_gust
Variable: wind_speed
Number of selected sensors: 1203
Number of air_pressure sensors found: 1040
Number of air_temperature sensors found: 1040
Number of average_wave_period sensors found: 20
Number of current_speed sensors found: 97
Number of current_to_direction sensors found: 17
Number of depth sensors found: 2
Number of discharge sensors found: 18
Number of dominant_wave_period sensors found: 162
Number of eastward_current sensors found: 8
Number of gage_height sensors found: 83
Number of mean_wave_direction_peak_period sensors found: 2
Number of northward_current sensors found: 8
Number of oxygen_concentration sensors found: 63
Number of ph sensors found: 50
Number of precipitation sensors found: 37
Number of relative_humidity sensors found: 28
Number of salinity sensors found: 70
Number of significant_wave_height sensors found: 161
Number of solar_radiation sensors found: 27
Number of stream_velocity sensors found: 10
Number of swell_height sensors found: 4
Number of turbidity sensors found: 41
Number of water_conductivity sensors found: 88
Number of water_level sensors found: 141
Number of water_temperature sensors found: 394
Number of wind_from_direction sensors found: 1051
Number of wind_gust sensors found: 1007
Number of wind_speed sensors found: 1051
Go Get The Data!
SOS Get Observation Request: http://neptune.baruch.sc.edu/cgi-bin/oostethys_sos.cgi?request=GetObservation&service=SOS&version=1.0.0&offering=carocoops.CAP1.wls&observedproperty=wind_speed&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T15:48:00Z/2009-09-01T15:48:00Z
Received Requested Observations(256.952 seconds)... Starting transform...
Transform complete (0.147 seconds)... Saved to file.
SOS Get Observation Request: http://neptune.baruch.sc.edu/cgi-bin/oostethys_sos.cgi?request=GetObservation&service=SOS&version=1.0.0&offering=carocoops.CAP1.wls&observedproperty=wind_gust&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T15:48:00Z/2009-09-01T15:48:00Z
Received Requested Observations(247.978 seconds)... Starting transform...
Transform complete (0.315 seconds)... Saved to file.
===================== EDC SOS Connector ==============================


Gulf of Maine Ocean Observing System SOS result for 10 days of data from station:
===================== EDC SOS Connector ==============================
Reading SOS URL: http://www.gomoos.org/cgi-bin/sos/V1.0/oostethys_sos.cgi?request=GetCapabilities&service=SOS
Seconds to get SOS capabilities request: 8.728
Size of SOS capabilities request (mB)= ~0.037516
Seconds to parse SOS capabilities: 0.104
Parsed SOS capabilities, found: 12 valid sensors!
======= Variable Selected ========
Variable: wind_from_direction
Variable: wind_speed
Number of selected sensors: 12
Number of wind_from_direction sensors found: 12
Number of wind_speed sensors found: 12
Go Get The Data!
SOS Get Observation Request: http://www.gomoos.org/cgi-bin/sos/V1.0/oostethys_sos.cgi?request=GetObservation&service=SOS&version=1.0.0&offering=A01&observedproperty=wind_speed&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T16:06:00Z/2009-09-01T16:06:00Z
Received Requested Observations(5.261 seconds)... Starting transform...
Transform complete (0.178 seconds)... Saved to file.
SOS Get Observation Request: http://www.gomoos.org/cgi-bin/sos/V1.0/oostethys_sos.cgi?request=GetObservation&service=SOS&version=1.0.0&offering=A01&observedproperty=wind_from_direction&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T16:06:00Z/2009-09-01T16:06:00Z
Received Requested Observations(8.307 seconds)... Starting transform...
Transform complete (0.057 seconds)... Saved to file.
SOS Get Observation Request: http://www.gomoos.org/cgi-bin/sos/V1.0/oostethys_sos.cgi?request=GetObservation&service=SOS&version=1.0.0&offering=B01&observedproperty=wind_speed&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T16:06:00Z/2009-09-01T16:06:00Z
Received Requested Observations(7.946 seconds)... Starting transform...
Transform complete (0.055 seconds)... Saved to file.
SOS Get Observation Request: http://www.gomoos.org/cgi-bin/sos/V1.0/oostethys_sos.cgi?request=GetObservation&service=SOS&version=1.0.0&offering=B01&observedproperty=wind_from_direction&responseformat=text/xml;schema="ioos/0.6.1"&eventtime=2009-08-22T16:06:00Z/2009-09-01T16:06:00Z
Received Requested Observations(9.247 seconds)... Starting transform...
Transform complete (0.037 seconds)... Saved to file.
===================== EDC SOS Connector ==============================



