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We have a problem… 
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The commoditization of 
sensors is creating an 
explosive growth of data. 

It can take weeks to 
download large datasets. 

Analyzing the data is more 
expensive than producing it. 

There is not enough funding for 
every researcher to house all 
the data they need. 



Data Commons 
Data commons co-locate data, storage and 
computing infrastructure, and commonly 
used tools for analyzing and sharing data to 
create a resource for the research 
community. 
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A Case for Data Commons: Toward Data Science as a Service 
Grossman, Robert L. and Heath, Allison and Murphy, Mark and Patterson, Maria and Wells, Walt, 
Computing in Science & Engineering, 18, 10-20 (2016), DOI: 10.1109/MCSE.2016.92 



NOAA Big Data Project 
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Public-private data collaborative announced April 21, 2015 by 
Secretary of Commerce Pritzker.  



OCC Point of View 
• The research community and NOAA Data Alliance working group will help 

determine 
 

1) which datasets benefit the community most by being placed in the cloud? 
2) which corresponding tools are the most useful for working with these data? 
3) how can we implement ID and metadata services for finding/linking data of interest? 
 

• We work with NOAA to place selected datasets in the cloud and make them 
available to the community at no cost. 
 

• We provide and enable value added services of interest over these data to 
the NOAA research community. 
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Working Group Leadership 
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NOAA Data Available 
• 2015 NEXRAD Level 2 Data – All Radars 
• Real-time GOES-13 & -15 feed 

– 7TB rolling archive 
• CFS Reanalysis 1979-2011 
• Storm Data 1979-Present 
• VIIRS 

– Day/Night Band so far 
– Bands 1,2,3,4 coming soon 
– 200TB rolling archive through August 
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NOAA Data Coming Soon 
• GOES-16, Next week? 

– 100TB rolling archive 
• National Water Model 

– Reanalysis ~ 40TB 
• What data would you like to see here? 

– METARs? Sounding Archive? Text Products? 
– Fish genomics? Ocean data? 
– Model Archives? CFS forecast archive? 
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NOAA Data Coming Soon 
• What data would you like to see here? 

– Global Ocean Ship-Based Hydrographic Investigation Program 
(GO-SHIP) 

– Gpsmet TPW 
– ARGO Float Profiles 
– Hurricane Research Data 
– UAS Survey Data 
– Global Surface Drifters 
– HRRR archive from GSD 
– National Energy Weather System 
– Wind Forecast Improvement Study 
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• 850+ research projects supported since 2010.  
• Over 20 million core hours used by allocation grantees in past year 
• OSDC Griffin:  610 cores, 470TiB, Openstack w/ Ceph Object 

Storage 



Data Commons: Enabled with ID services 
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Top layer: User-defined identifiers: 
– Provide for human-readable ids. 
– Map to hashes of the identified data. 
– Allows for mutability by assigning different hashes. 

 

Data in the Commons 

Bottom layer: Hash-based identifiers: 
- Provide as-unambiguous-as-possible ids. 
- Map to known locations of the identified data. 
- Guarantees immutability of identified data. 
- Allows for verification upon retrieval. 
- Identify duplicated data via hash collisions. 
 



Finding data using ID service query tool 
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Researcher selects search 
parameters like weather station and 
start and end date.    Query tool returns relevant digital IDs.     

Researcher can then use digital IDs  
to download data directly or  
to reference data in their  
analysis scripts.  



NEXRAD Search Service 
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https://www.opensciencedatacloud.org/publicdata/noaa-nexrad-l2/#search-service 



Denver Commons 
• First attempt at putting together storage, 

indexing, compute, and workflow 
management for disparate datasets 

• Using Airflow developed by Airbnb, now 
under Apache incubation. Also utilizing 
Celery, Consul, and Docker 
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Denver Commons 
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Denver Commons 

1 June 2017 Modeling Research in the Cloud 16 



1 June 2017 Modeling Research in the Cloud 17 



Building on Biomedical Commons 
• Funded commons provide software stack 

improvements that we can use for the 
Environmental Data Commons 

• NCI Genomic Data Commons 
• Blood Profiling Atlas in Cancer (BloodPAC) 
• Cohn Veteran's Brain Health Commons 
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Commons Architecture Gen 3 
• Web frontend portal to backend APIs 
• Submit data metadata via portal in TSV or 

JSON 
• Query metadata using GraphQL 
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YAML Data Dictionary/Data Model 
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Grib Data Model 
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• Most useful for 
describing simulation 
outputs 

• Good guide for how to 
define model portion of 
data model 
 



THREDDS Data Model 
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• XML 
– Debatable if a feature 

• Good reference for what 
the data model should 
look like 

• Possible to create a tool 
to translate between 
formats in the future? 



Research Examples 
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• Pull 89 variables 
representing county 
weather from CFS for 
each Storm Data 
event. 

• Compute Principal 
Components Analysis 
to reduce 
dimensionality 
 



Research Examples 
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• Pull Noon 
temperature for 
Chicago from CFS 
for daily time series 
of Bus & Rail rides 

• Ride data from 
Chicago Data 
Portal for CTA 
2001-2010 
 



Conclusions 
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http://play.opensciencedatacloud.org http://www.opensciencedatacloud.org 

• Building data commons to bring data & compute 
together for scientific discovery 
 

• All of the pieces are finally coming together, index 
services, metadata services, and workflow services 
 

• NOAA Big Data Project facilitating easy acquisition 
of datasets, and dataset usage guidance 

• Would not be possible to utilize as much NOAA 
data without the NOAA BDP 
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