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PO.DAAC
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• The NASA Physical Oceanography Distributed Active 
Archive Center (PO.DAAC) at Jet Propulsion 
Laboratory is an element of the Earth Observing 
System Data and Information System (EOSDIS). 
• The EOSDIS provides science data to a wide 

communities of user for NASA’s Science Mission 
Directorate.

• Archives and distributes data relevant to the physical 
state of the ocean

• The mission of the PO.DAAC is to preserve NASA’s 
ocean and climate data and make these universally 
accessible and meaningful.
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Moving Beyond Archives
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Integrated Search and DiscoveryNASA Sea Level Change Portal

Hydrological Basin Analysis

PO.DAAC State Of The Ocean

Oceanographic Anomaly Detection

Jupyter Notebook - Interactive Workbench

In Situ Data Analysis Model - Observation Comparison

Mobile Analysis

Model Simulations
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Apache Science Data Analytics Platform (SDAP)

• OceanWorks is to establish an Integrated Data Analytics Center at the NASA 
Physical Oceanography Distributed Active Archive Center (PO.DAAC) for Big Ocean 
Science

• Focuses on technology integration, advancement and maturity
• Collaboration between JPL, Center for Atmospheric Prediction Studies (COAPS) at 

Florida State University (FSU), National Center for Atmospheric Research (NCAR), 
and George Mason University (GMU)

• Bringing together PO.DAAC-related big data technologies
• Big data analytic platform
• Anomaly detection and ocean science
• Distributed in situ to satellite matchup
• Dynamic datasets ranking and recommendations
• Sub-second data search solution and metadata translation and services 

aggregation
• Quality-screened data sub-setting

• All code open-sourced as Apache Science Data Analytics Platform (SDAP)
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SDAP Cloud Analytics: NEXUS
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• NEXUS is a data-intensive analysis solution using a new 
approach for handling science data to enable large-scale 
data analysis

• Streaming architecture for horizontal scale data 
ingestion

• Scales horizontally to handle massive amount of 
data in parallel

• Provides high-performance geospatial and indexed 
search solution

• Provides tiled data storage architecture to eliminate 
file I/O overhead

• A growing collection of science analysis webservices

30-Year Time Series of archival HDF & netCDF files (daily or per orbit)
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Scalable
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NEXUS’ Two-Database Architecture

• MapReduce: A programming model for expressing 
distributed computations on massive amount of data and 
an execution framework for large-scale data processing on 
clusters of commodity servers. - J. Lin and C. Dyer, “Data-
Intensive Text Processing with MapReduce”

• Map: splits processing across cluster of machines in 
parallel, each is responsible for a record of data

• Reduce: combines the results from Map processes M
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Jupyter Integration

• Python 3 module for easy integration
• Source code: https://github.com/apache/incubator-sdap-nexus/tree/master/client
• API Documentation: https://htmlpreview.github.io/?https://github.com/apache/incubator-sdap-

nexus/blob/master/client/docs/nexuscli/nexuscli.m.html
• Exposes HTTP endpoints as functions
• Marshalls function input to JSON
• Unmarshalls server response to objects
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https://github.com/apache/incubator-sdap-nexus/tree/master/client
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Hydrology Demo
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Hydrology Demo
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• http://sdap.apache.org

• https://github.com/apache?q=incubator-sdap

• greguska@jpl.nasa.gov
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