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Overview

• Brief introduction to the SPDF
• Brief introduction to the ISTP guidelines
• Tools for specifying ISTP metadata in CDF files (SKTEditor, and .SKT 

files)
• Examples showing how CDAWeb uses the ISTP metadata to provide 

access to a large number of datasets



Introduction to the SPDF
• Active archive of in-situ data from NASA heliophysics missions, and collaborative 

missions with other US and foreign agencies relevant to NASA heliophysics 
science objectives (planetary, NOAA, DoD, and ground-based magnetometers, 
aurora cameras, radars, etc.), from the Sun to the local interstellar medium, 
including planetary magnetosphere, ionosphere, thermosphere, and mesosphere
• SPDF provides three main science-enabling services besides archiving data
• CDAWeb (Coordinated Data Analysis Web): browse, correlate, and display
• SSCWeb (Satellite Situation Center): orbit/ground track displays and queries
• OMNIWeb and COHOWeb for solar wind plasma, fields, and energetic 

particles



Introduction to the SPDF
• SPDF enables multi-instrument, multi-mission heliophysics science 
• Specific mission/instrument data in context of other missions/data 
• Specific mission/instrument data as enriching context for other data 

• SPDF also builds critical infrastructures for the heliophysics data environment: 
• Common Data Format (CDF) self-describing science file format:

• https://cdf.gsfc.nasa.gov
• Heliophysics Data Portal https://heliophysicsdata.gsfc.nasa.gov discipline-

wide data inventory and access service
• ISTP Metadata Guidelines:

• https://github.com/IHDE-Alliance/ISTP_metadata

https://cdf.gsfc.nasa.gov/
https://heliophysicsdata.gsfc.nasa.gov/
https://github.com/IHDE-Alliance/ISTP_metadata


Introduction to the SPDF
• Data (~550 TB) from >130 missions
• Number of datasets: ~8,000-10,000
• Number of files

• ~100 million files total
• ~16 million CDF files in CDAWeb
• ~15 million pre-generated plots (gif, png, jpeg)

• Amount of traffic / data volume (March 2024)
• ~10,000,000 monthly requests 
• ~17 TB transferred

Note: only 53 missions/projects with more than 10GB of data 
are plotted



ISTP Guidelines

• ISTP/IACG Guidelines (mid 1990s) and subsequent extensions by SPDF define 
implementation standards for CDFs and NetCDFs
• Include general file naming conventions
• Data is time-ordered and time-identified; times vary by record

• Set of required and suggested metadata
• Global attributes provide overall context of the dataset
• Variable attributes can point to other variables by name

• Attributes thus carry information about relationships among variables
• Variables can carry metadata (e.g., labels for dimensional variables) 

• Missions add their own metadata requirements
• ISTP metadata is independent of CDF and easily used in other self-describing 

science formats like CEFs, netCDFs and HDFs, and probably FITS and ASDF
https://github.com/IHDE-Alliance/ISTP_metadata

https://github.com/IHDE-Alliance/ISTP_metadata


ISTP Guidelines

• Global attributes required:
• Project: identifies the name of the project and indicates ownership
• Source_name: identifies the mission or investigation that contains the sensors
• Descriptor: the name of the instrument or sensor that collected the data
• Data_type: identifies the data type of the dataset
• Logical_file_id: the name of the CDF file using the ISTP naming convention (source_name/descriptor/data_type/date/data_version)
• PI_name: name of the principal investigator (PI)
• PI_affiliation: affiliation of the PI
• Discipline: describes the science discipline and subdiscipline 
• Mission_group: single value that is used to facilitate making choices of source through CDAWeb.
• Instrument_type: type of instrument (e.g., “Magnetic Fields (space)” or “Electric Fields (space)”)
• Data_version: the version of the data file; this gets incremented when a particular file is reproduced
• Logical_source: Includes the Source_name, Data_type and Descriptor information (e.g., mms1_aspoc_srvy_l2)
• Logical_source_description: short dataset description 
• TEXT: description of the experiment 

https://github.com/IHDE-Alliance/ISTP_metadata/blob/main/v1.0.0/02_metadata-global-attributes.md

https://github.com/IHDE-Alliance/ISTP_metadata/blob/main/v1.0.0/02_metadata-global-attributes.md


ISTP Guidelines

• Variable attributes required for automated processing:
• CATDESC: variable description
• DEPEND_0: points to time variables
• DEPEND_1, 2, 3: point to variables that describe other dimensions
• FIELDNAM: short variable name for plots
• FILLVAL: values indicating missing or bad data
• LABLAXIS/LABL_PTR_#: axis and column titles
• UNITS/UNIT_PTR: units
• VALIDMIN/VALDMAX: valid data range
• VAR_TYPE: describes the variable type (“data”, “support_data”, etc)

https://github.com/IHDE-Alliance/ISTP_metadata/blob/main/v1.0.0/04_metadata-variable-attributes.md

https://github.com/IHDE-Alliance/ISTP_metadata/blob/main/v1.0.0/04_metadata-variable-attributes.md


SKTEditor (Java)

https://spdf.gsfc.nasa.gov/skteditor/

https://spdf.gsfc.nasa.gov/skteditor/


SKTEditor (JavaScript)



Skeleton Tables
• Skeleton tables are ASCII files that describe a CDF file
• You can create one from a CDF (with or without data) 

using our SkeletonTable program
• You can create a CDF from a skeleton table using our 

SkeletonCDF program
• The SkeletonTable and SkeletonCDF programs can be 

found at:
• https://cdf.gsfc.nasa.gov

• Examples can be found at:
• https://spdf.gsfc.nasa.gov/pub/software/cdawlib/0SKELTABLES

https://cdf.gsfc.nasa.gov/
https://spdf.gsfc.nasa.gov/pub/software/cdawlib/0SKELTABLES/


CDAWeb



CDAWeb



CDAWeb

Note: the current SKTEditor interface is limited to 3 links, 
but more can be specified by clicking “Tools” -> “Attribute 
Editor” or by editing the skeleton table



CDAWeb

Note: support data (e.g., the Epoch and label variables) 
aren’t shown in the CDAWeb interface



CDAWeb



CDAWeb



CDAWeb

Note: plotting of multi-dimensional variables are enabled 
by the SPDF team adding virtual variables. Please make 
higher level products, so we don’t have to do this!



Thank you! 

• We have many more examples at:
• https://spdf.gsfc.nasa.gov/istp_guide/variables.html

• Please contribute to the metadata standards:
• https://github.com/IHDE-Alliance/ISTP_metadata

https://spdf.gsfc.nasa.gov/istp_guide/variables.html
https://github.com/IHDE-Alliance/ISTP_metadata/blob/main/v1.0.0/04_metadata-variable-attributes.md

