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I. Motivation

 Need for improved integration & synthesis of multivariate datasets from diverse

observational platforms for science, mission Cal/Val, decision support applications

 PO.DAAC historically NASA archive for satellite physical oceanographic data now needing to 

increase technical capacity to better support:

- NASA-funded field campaigns (SPURS, OMG)

- National & international ocean data infrastructures & initiatives (eg. IOOS, CEOS-COVERAGE)

 Challenge of in situ data:

- inherently diverse, complex, heterogeneous (esp. biological)

- Acute Interoperability issues:

• Ad hoc data file formats/insufficient adoption of self-describing formats (nc, hdf)

• Paucity of metadata and/or non-standards compliant metadata



 OIIP: 2 year, collaborative technology development project funded under NASA/ACCESS15

 Extend available (higher TRL) technologies to address key interoperability and data

challenges associated with oceanographic in situ datasets, focusing on marine animal

electronic tagging data as a representative (but also more challenging) use case

 Develop improved PO.DAAC capacity to support NASA field campaign data via the

integration of these technology components within system workflows with a view to

operational DAAC infusion

 Illustrate the value-added on satellite-in situ/tag data integration via an enhanced Web-

based visualization tool (based on JPL’s Common Mapping Client)

 Make OIIP software broadly available as Open Source

OIIP Technology Suite: NCEI/NODC .nc templates , ROSETTA, THREDDS, CMC, DMAS,  Tagbase

II. Goals



III. Approach

 Emphasis on Community Engagement and Community Driven approaches:
- use case development & bottom-up requirements (external collaborators/focus group)
- collaboration & coordination with stakeholders:   NCEI/NODC, IOOS-ATN, SPURS, OMG, 
PODAAC

 Work with the leading e-tag instrument manufacturer (Wildlife Computers -WC) with the 
aim of ultimately implementing interoperable file/metadata standards recommendations 
sustainably at source

 In situ metadata standards enhancements in coordination with authorities: ESDWG Data 
Interoperability Working Group, CF2, NCEI/NODC

“Community, Data Technologies, 
Standards, Team”



 NCEI/NODC .nc templates: Review adequacy for range tagging datasets & provide
implementation recommendations regarding representation of Domain specific metadata,
Geolocation uncertainty, Data summaries.

 ROSETTA: Extend support for .nc templates & community specific metadata framework,
implement as a RESTful web service automation interface, integrated with PO.DAAC DMAS

 THREDDS: extend support for point, profile, trajectory spatial data types and explore
potential integration of TDS-SOS (OGC Sensor Observation Service standard) plug-in

 CMC Web Visualization : access/integrate/map in situ and satellite-derived datasets,
provide synchronized horizontal and vertical views of data and their evolution over time

 Tagbase:  Port to PostgreSQL  & extend stored queries to support CMC-Visualization tool

 DMAS: metadata model extensions (CF/ACDD/NODC support), data handler extensions,
Rosetta RESTful-Webservice development and Rabbit-MQ middleware enhancement

 OIIP components Integration in a test-DMAS environment: demonstrate workflow end-to-
end; test also against “conventional” in-situ data holdings at PO.DAAC (eg. SPURS)

IV. Technology Enhancements



 NCEI/NODC netCDF “spatial feature class” templates (8)

 Represent discrete sampling geometries: 
eg. point, profile, trajectory, time series etc.

 Standard Self-Describing file format (netCDF)

 CF & ACDD compliant metadata implementations

 Well documented with good examples but some templates
still under development

https://www.nodc.noaa.gov/data/formats/netcdf/v2.0/

Application to OIIP & Related Tasks:
 Review adequacy for range tagging datasets & provide recommendations

 Develop framework for representing: Community specific metadata, Geolocation uncertainty, Data summaries

 Define set of tag-related metadata attributes/standards via Community consultation

 Implement support in OIIP components: ROSETTA, DMAS

 Coordinate & support WC to facilitate implementation in tag processing software

https://www.nodc.noaa.gov/data/formats/netcdf/v2.0/


 Generalized web-based tool for conversion of arbitrary, unstructured
ASCII data files to CF/ACDD compliant netCDF files 

 GUI wizard – guided, step-wise process for conversion 
& augmentation of file metadata by user

 Burden of conversion mechanics removed from data producer

 Comprehensive, Robust, Consistent translation framework

 Java Web-App Tech. Stack: Java, JS, Spring, Tomcat

 Enhancements for OIIP:
- extend support for NODC .nc templates & 

community specific metadata framework
- implement as a RESTful web service interface enabling 

automated/programmatic data transformation
- integration within PO.DAAC DMAS 

Rosetta: general purpose web-based format converter

http://rosetta.unidata.ucar.edu
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“Standards alone don’t suffice  … Tools facilitate widespread adoption”

http://rosetta.unidata.ucar.edu/


 Goals:  Develop a web interface that allows users to 
efficiently and intuitively:

- Seamlessly access/integrate relevant raster and 
vector-based in situ and satellite-derived 
datasets

- Visualize search results within a spatiotemporal 
mapping domain for the purposes of exploration 
& discovery

- Provide synchronous/synchronized horizontal and 
vertical views of data and its evolution over time

OIIP Common Mapping Client (CMC) Web-Visualization

 Technologies
- Front end: JPL-CMC, 2D/3D visualization libraries/APIs (Cesium/WebVR*)
- Back end:  WFS, WMS/WMTS, DMAS, THREDDS, w10n, Tagbase, Nexus*

 Approach
- Identify users & collect use cases/user scenarios
- Generate functional requirements
- Generate design specifications
- Development  (rapid prototyping & user review)




