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What is the RDA?  

6 

• NCAR/CISL Research Data Archive 
• Purposes  

– Support climate & weather research at NCAR and 
UCAR Universities with reference datasets  

• Collections 
– Ocean & atmosphere observations, analyses, 

reanalyses, operational NWP outputs 
• Basic Metrics 

– Established in 1960s 
– 600+ datasets, 8M files, 1.8 PB 
– 70+ datasets growing daily – monthly 



  Science educated staff 
 Expert consultants and data 
engineers 

 Free and open access  

http://rda.ucar.edu What is the RDA? 

Presenter
Presentation Notes
11000 unique users1.3 PB data delivered-It appears that number of unique users is reaching a plateau.  -Will there be a burst of usage with ERA-20C etc?
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Evolution of RDA services 
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• Systematically maintain a large diverse 
community archive  

• Make data discovery “easy”  
• Improve access to serve many more users 
• Support reproducible research 
• Reduce the time researchers spend 

dealing with data 



Evolution of RDA services 
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• 1960s to early 1990s – Data Consultant Driven 
– One to one service model 
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• Mid 1990s to Early 2000s – Data Consultant Driven 
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Evolution of RDA services 
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• Mid 2000s to Present –Metadata Driven 
– One to many service model 
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Presenter
Presentation Notes
HPSS, CFDS, Metadata DB’sMetadata stored in RDA spec –stored everything we want.  Standards are limitingMetadata mapped to standards to supported distributed services FGDC, DIF ISO-19115
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RDA Data Discovery Pathways 

Distributed search 

Presenter
Presentation Notes
Dataset collection summary metadata through distributed search capabilities FGDC (future ISO-19115)



RDA Data Discovery Pathways 

Journal/DOI based 
discovery 

Presenter
Presentation Notes
Supports reproduction of research and building upon existing research



RDA Data Discovery Pathways 
-Server Generated Data Citation 

Maintain user access history, 
citation recall at any time 

Presenter
Presentation Notes
Maintain user access history, citation recall at any time



RDA Data Discovery Pathways 

In-house developed 
web interface search 

Presenter
Presentation Notes
Potential for SOLR in the future?  Brief note on what and why.



RDA Data Discovery Pathways 
-Advise User of Best Dataset Collection(s) for purpose 

Presenter
Presentation Notes
https://climatedataguide.ucar.edu/  International set of expertsSee climate data guide exampleClimate data guide includes current metadata (time range of dataset collection)Automated two way linkage, based on standard metadata and services, between RDA and CGD Climate Data Guide, why is it important?



RDA Data Access Pathways 
Web interface services  
• Direct file download 
• User specified data 

extraction TB->GB  

Presenter
Presentation Notes
Extraction allows users to tap into the value of TB sized collections without having to download TB of data.User specified data extraction TemporalSpatialParameterOutput format



RDA Data Access Pathways 

Interoperable data access 
and exploration 

Presenter
Presentation Notes
Alternative to data download-Interoperable access to remote file systems-Add an information layer onto the archive to leverage standards based protocols



OPeNDAP Access Example Product  

Presenter
Presentation Notes
OpenDAP access example product using Nasa Panoply from home laptop.  Jra55 June 1975, specific humidity at 850mb.-Add Panoply logo






RDA Data Access Pathways 

Direct data analysis 
on HPC systems 

Presenter
Presentation Notes
How and why.Why?-Very efficient and cost effective to have one copy of major collections.   Avoids unecessary duplication of data collections



    Future RDA Data Access Pathways 

Direct data analysis on “Private Cloud” 
or customized HPC environment? 

Presenter
Presentation Notes
Why-Some research studies large volumes of data from large collections.  How do we support this workflow?-Access described so far does not support this research workflow well.CMIP data analysis platform-HPC-like analysis platform for select users?-NASA has created an environment like this (NEX).   BADC JASMIN relate to people at meeting…
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User Identity Management 
• Currently many identity management solutions 

across NCAR 
– RDA (home grown) 

• Need a “single-sign-on” and alt-ID solution 
– Ease of use 
– Improve security 
– Reduced costs –eliminate duplication of effort 
– Integrated app development 

• User identity  as a service? 
– Globus Auth and Nexus? 

 
 

 

Presenter
Presentation Notes
WhyEase of use.Improved securityReduction in cost –reduce duplication of effortDevelopment of apps.Add slide describing Globs



User Identity Management 
• Globus Auth 

– Remove the Need for an RDA Identity 
– Support login with Globus Auth federated 

identity providers 
• University login 
• Social accounts (google, facebook) 

– Globus Auth sends a standard OpenID connect 
token that identifies the user 

• Globus Nexus 
– Manage RDA Identities? 

 
 

 
 

Presenter
Presentation Notes
Why Globus?
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Current Services Overview – Usage metrics 

Traditional File 
Download 

User specified 
extraction 

Presenter
Presentation Notes
-CISL’s Research Data Archive (RDA) leverages CISL computing resources to deliver user selected data products from Multi TB sized Dataset Collections-In the left hand figure, the Data Volume Y-axis is represented by a log scale.  The blue portion of the bars represent data volume processed to produce the “value added” products represented by the green portion of the bars, “data volume delivered”Usage metrics for the 2 different web access methods.-Traditional file download-Subsetting..Animate left and right graphs, use pointer arrows as bullets are discussed.  Mentions partition data processing on HPC?  Box and bullets that apply to each graph, animate.



In FY 2015 (through Sep 1) 
• 7100 users  
• 900TB of data delivered 

Traditional File Download – Usage metrics 
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In FY 2015 (through Sep 1) 
• 37K user requests 
• 4000+ users submitted data extraction requests  
• 18+ PB data processed (“Parallel” processing on HPC) 
• 380 TB of data delivered 

User Specified Extraction –Usage Metrics 

Data volume reduced by 17.5 PB 

Presenter
Presentation Notes
-CISL’s Research Data Archive (RDA) leverages CISL computing resources to deliver user selected data products from Multi TB sized Dataset Collections-In the left hand figure, the Data Volume Y-axis is represented by a log scale.  The blue portion of the bars represent data volume processed to produce the “value added” products represented by the green portion of the bars, “data volume delivered”Usage metrics for the 2 different web access methods.-Traditional file download-Subsetting..Animate left and right graphs, use pointer arrows as bullets are discussed.  Mentions partition data processing on HPC?  Box and bullets that apply to each graph, animate.



In FY 2015 (TDS and Globus usage) 
• 120 users transferred 40 TB of data using Globus  
• 31 users downloaded 1 TB of data using TDS services (OPeNDAP, Aug 2015) 

New Services Overview –Usage metrics 

Presenter
Presentation Notes
-CISL’s Research Data Archive (RDA) leverages CISL computing resources to deliver user selected data products from Multi TB sized Dataset Collections-In the left hand figure, the Data Volume Y-axis is represented by a log scale.  The blue portion of the bars represent data volume processed to produce the “value added” products represented by the green portion of the bars, “data volume delivered”-Number of unique users and Data volume delivered (simple charts)-Why is this important?-New services that we expect to be of value and important in the future.



In FY 2015  
• 51 % of unique users originate from Asia 
• 51 % of data volume downloaded to North American users 

Metrics: Users and Data Delivery by Region 
Excluding HPC Usage at NCAR, Web services only  

Presenter
Presentation Notes
-CISL’s Research Data Archive (RDA) leverages CISL computing resources to deliver user selected data products from Multi TB sized Dataset Collections-In the left hand figure, the Data Volume Y-axis is represented by a log scale.  The blue portion of the bars represent data volume processed to produce the “value added” products represented by the green portion of the bars, “data volume delivered”-Animate same as previous slide
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User Outreach and Support 

Presenter
Presentation Notes
Opt in for notification, linkages to datasets?  Integrated network of information associated with datasets



User Outreach and Support 

• Dataset consultant listed on each dataset 
homepage 
 
 
 
 

• General help email rdahelp@ucar.edu  
• Future:  User tutorial video series 
 

Presenter
Presentation Notes
Annimate highlight box.  
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Lessons Learned  
 • Archive structure impacts efficiency of data 

access services 
– Use cases: climate vs weather research 
– Use of tar packages/compression 

• Programmatic metadata harvesting critical to 
support value added services 

• Faceted search tends to be overly complicated 
and not regularly used 

• Interoperable tools lack authentication support  
• Usage metrics for HPC users tough to capture 

 
 



Conclusions 
• The RDA is a large, growing, 

heterogeneous archive 
• Evolution of RDA Services 

– Consultant Driven -> One-to-one 
– Metadata Driven -> One-to-many 

• User Identity Management 
– Need single-sign-on and alt-id provider 

support 
• User Outreach and User Support 

– Traditional methods and social media 
 

 



Questions? 
 

http://rda.ucar.edu 
 

Doug Schuster 
schuster@ucar.edu  

Presenter
Presentation Notes
ESA Sentinal-1 Satellite lauched 2014


	Accessing Multi-TB-sized Datasets:  Research Data Archive at NCAR
	Slide Number 2
	Slide Number 3
	Highlights
	Highlights
	What is the RDA? 
	What is the RDA?
	Highlights
	Evolution of RDA services
	Evolution of RDA services
	Evolution of RDA services
	Evolution of RDA services
	Current RDA Services
	Current RDA Services
	RDA Data Discovery Pathways
	RDA Data Discovery Pathways
	RDA Data Discovery Pathways�-Server Generated Data Citation
	RDA Data Discovery Pathways
	RDA Data Discovery Pathways�-Advise User of Best Dataset Collection(s) for purpose
	RDA Data Access Pathways
	RDA Data Access Pathways
	OPeNDAP Access Example Product 
	RDA Data Access Pathways
	    Future RDA Data Access Pathways
	Highlights
	User Identity Management
	User Identity Management
	Highlights
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Highlights
	User Outreach and Support
	User Outreach and Support
	Highlights
	Lessons Learned �
	Conclusions
	Slide Number 40

