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“Long-tail” Scientists and Big Data Centers 

•  Big data centers and long tail scientists – 

     two extremes in the geoscience research community 

•  Software-as-a-service (SaaS) gives access to big data and 

processing to this underserved community of scientists 

•  Good examples today as basis for building interoperability 

and inter-use through web services to big data centers  
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Large, institutional data centers  

•  Vital resources in geoscience community and will be for 
some time to come 

•  Provide “access to the data and a critical source of people 
who have experience in the use of the data." [NRC] 

• …and will continue to grow [NASA ITIC Smarr] 
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The “long-tail of science” 

•  Distribution of NSF Awards 
by Dollar Value [Heidorn]  

•  2% of largest grants 
received 20% of total 
amount awarded.  
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•  NSF EarthCube analysis of long-tail scientist use cases 
– Work with limited resources  
– Simple tasks become discovery and management nightmares 
– Downloading and transforming datasets takes weeks  

[Foster, et.al.] 
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Web Services Response to Long-Tail 

•  Comparison to long-tail in Web brings methods to bridge 
gap between large data centers and long-tail scientist 

•  Nearly a decade ago, OGC envisioned a greatly expanded 
geospatial information space would result from a platform 
of open web-based standards for geoprocessing 

•  SaaS for the geospatial web, e.g.  
– OGC Web Map Service [WMS] 

– OGC Web Coverage Service  [WCS]  

– Data Access Protocol [DAP] 

– OGC Web Processing Service [WPS] 
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OGC Web Services Standards 

Web Map Service (WMS)  
Web Feature Service (WFS) 
Web Coverage Service (WCS) 
Catalogue (CSW) 
Geography Markup Language (GML)  
OGC KML 
Others… 

The GeoWeb is enabled by OGC standards: 
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OGC Sensor Web Enablement 

Discovery and tasking of sensors. Access, fusion and application 
of sensor observations for enhanced situational awareness 

• Sensor Model Language (SensorML) 
• Transducer Markup Language (TML) 
• Observations & Measurements (O&M) 
• Sensor Planning Service (SPS) 
• Sensor Observation Service (SOS) 
• Catalogue Service  
• Sensor Alert Service (SAS) 
• Web Notification Service (WNS) 
• OASIS (alert) standards 
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Geospatial Processing, Analysis, Workflow 

Web Processing Service – WPS 
•  OGC Web Service access to algorithms  
•  Change detection, coordinate transformation,  
modeling and simulation… 

 

Geoprocessing Work=low	  
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Connecting to Data Centers with SaaS 

•  “By adopting, adapting, and applying semantic web 
and SaaS technologies, we can make the use of 
geoscience data as easy and convenient as 
consumption of online media."  [Foster, et.al.]  

•  Interoperability of web services being readily 
combined with the intuitional resources of large 
data centers.   

• So how about some examples…. 
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Example:  NASA's EOSDIS GIBS 
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Source:  Ryan Boller, NASA 
http://earthdata.nasa.gov/wiki/main/index.php/Global_Imagery_Browse_Services 

Access Methods  
•  OGC WMTS  
•  Tiled WMS  
•  OGC KML 

Supported 
Clients  
•  OpenLayers 
•  Google Earth 
•  NASA World 

Wind,  
•  Others 
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Example: NOAA UAF 
•  Unified Access Framework for Gridded Data (UAF Grid)  

– web service capability for direct access to a variety of datasets using 
netCDF, OPeNDAP, THREDDS, OGC WMS and WCS 
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AuScope Spatial Information Services Stack 
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AuScope – 
infrastructure for 
understanding 
evolution and 
processes of 
Australian 
continent  

SISS –  
Suite of tools for 
spatial data 
interoperability 
using OGC 
standards and 
existing 
techologies 
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DigitalGlobe 
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Connecting “Long-tail” Scientists with  
Big Data Centers using SaaS  

• Move important operations into the cloud providing 
long-tail scientists access with SaaS web services 
to make the operations invisible 

•  “Civilization advances by extending the number of 
important operations which we can perform without 
thinking of them.” - Alfred North Whitehead 

• Thanks – George Percivall, percivall@myogc.org 
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OGC	  Public	  Resources	  

•  Adopted	  Standards:	  
–  h;p://www.opengeospa@al.org/standards	  	  

•  OGC	  Reference	  Model:	  
–  h;p://www.opengeospa@al.org/standards/orm	  	  

•  OGC	  Web	  Services	  6	  Testbed	  Demonstra@on	  Videos	  
–  h;p://www.opengeospa@al.org/pub/www/ows6/index.html	  	  

•  Compliance	  Tes@ng	  and	  Cer@fica@on	  
–  h;p://www.opengeospa@al.org/compliance	  	  	  

•  List	  of	  Registered	  Products	  using	  OGC	  Standards:	  
–  h;p://www.opengeospa@al.org/resource	  	  

•  OGC	  Network	  –	  member-‐contributed	  OGC	  “encyclopedia”	  
–  h;p://www.ogcnetwork.net	  	  

•  OGC	  User	  –	  case	  studies	  of	  OGC	  implementa@ons	  in	  the	  global	  community	  
–  h;p://www.opengeospa@al.org,	  click	  on	  “Press	  Room”	  
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