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Making Heliophysics Data Easier to Use: Updates on
the HAPI Specification

Jon Vandegriff (JHU/APL),  Robert Weigel (George Mason University), Jeremy Faden (Cottage
Systems) Sandy Antunes (JHU/APL), Bernard Harris (GSFC), Eric Grimes (UCLA), Robert Candey
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BASICS OF DATA INTEROPERABILITY
 

Without a common interface, access to each data center requires custom software, which can be time consuming to write
and maintain.
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With the addition fo a standard access mechanism (not a replacement), analysis software for one data source is reusable
for all the other data sources that support the standard.

What data is available now with HAPI?

Both US and European data centers are adopting HAPI.

These data sources are planning or thinking about using HAPI:
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WHAT IS HAPI?

HAPI is a protocol for serving data.

 

HAPI is a data access standard focused on a lowest common denominator approach to data acess across all time series
data servers.

It defines 5 endpoints that a server must implement. 4 of these provide metadata, and one is the key interface for
requesting data.  The response to a data request is a stream of the data, not links to files, or lists of files. The streaming
format is very simple.

 

The 5 endpoints are:

--------------------------------

http://example.com/hapi/about

http://example.com/hapi/capabilities

   describes options implemented by the server

http://example.com/hapi/catalog

   list of datasets at the server

http://example.com/hapi/info

   show metadata for one dataset at a time (data header)

http://example.com/hapi/data

   retrieve a stream of data content for one dataset over a specific time range

 

This is a sample request:

http://server.org/hapi/data?dataset=ACE_MAG&start=2004-183T00:00Z&stop=2004-
184T00:00Z

And the CSV response (binary and JSON are supported but optional)

2004-183T00:00:03.403Z,  1.0724e+02, -6.8993e+01, -5.1978e+02

2004-183T00:00:07.153Z,  1.0842e+02, -6.8956e+01, -5.1962e+02

2004-183T00:00:10.907Z,  1.0855e+02, -6.9063e+01, -5.2084e+02
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2004-183T00:00:14.653Z,  1.0852e+02, -6.9049e+01, -5.2085e+02

2004-183T00:00:18.403Z,  1.0849e+02, -6.9035e+01, -5.2085e+02

2004-183T00:00:22.153Z,  1.0862e+02, -6.9142e+01, -5.2207e+02

2004-183T00:00:25.903Z,  1.0859e+02, -6.9128e+01, -5.2208e+02

 

 

Where to !nd more info:

 

http://hapi-server.org

one-page summary, video intro, links to Github repos, mailing lists, etc

The HAPI Specification

Version 3.0  https://doi.org/10.5281/zenodo.4757597

The development location for the latest spec and drafts and open issues, etc:
https://github.com/hapi-server/data-specification

 

JGR Space Physics Paper:  

R. Weigel et al, HAPI: An API Standard for Accessing Heliophysics Time Series Data

https://doi.org/10.1029/2021JA029534•

 

Lots of other HAPI projects:

https://github.com/hapi-server

 

Try it out with this interactive way to explore known HAPI servers!

http://hapi-server.org/servers/

 

Tutorial Notebooks for using HAPI in Python:

https://github.com/heliophysicsPy/summer-school/tree/main/hapi-tutorial
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HAPI SERVERS AND CLIENTS

Here is an example of the Autoplot client showing panels from 5 different HAPI servers.

1. ESAC HAPI Server: Cluster-3 Electric Wave Form Power Density

2. CDAWeb HAPI Server - Van Allen Probes, RBSPICE Ion Energy Spectrogram

3. AMDA HAPI Server - Omni MAG data

4. ViRES HAPI Server - GRACE-A MAG Data

5. CCMC ISWAT HAPI Server - GOES X-ray flux

 

 

Clients

For analyzing data from HAPI servers, there are HAPI clients availble in Python, Java, IDL, Matlab, and R. These are
designed to facilitate individual analysis.

For an extensive tutorial on the Python client, see this github repo:

https://github.com/heliophysicsPy/summer-school/tree/main/hapi-tutorial

 

Servers

There are HAPI servers available in Python, Java, and node.js. See this Github page for a list of HAPI projects:
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https://github.com/hapi-server

 

Exploring existing Servers

Use this page to interact with HAPI servers and data (a kind of browsing capability):

http://hapi-server.org/servers/

This page can also provide code stubes for accessing the data you are viewing.
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NEW FEATURES IN HAPI 3.1
HAPI 3.1 is now released.

 

It includes the following new features:

 

1. Ability to include large blocks of additional, arbitraty (non-HAPI) metadata in a separate name space. This can be a
reference URL to other metadata, a set of keyword-value pairs, or a heirarchical JSON object.

 

{ "additionalMetadata" : [

 { "name" : "SPASE",

   "contentURL": "https://hpde.io/NASA/DisplayData/ACE/MAG/27-Day.xml",

   "aboutURL": "http://spase-group.org"

 },

 { "name" : "FITS",

   "content": { "fits_header_keyword1":"value1", "fits_keyword2":"value2" },

   "aboutURL": "http://fits.gsfc.nasa.gov"

 },

 { "name" : "ISTP",

   "content": { "json object (not shown) of ISTP keyword-value pairs" },

   "aboutURL": "https://spdf.gsfc.nasa.gov/istp_guide/variables.html"

  }

 ]

}

 

2. The abilty to specify coordinate system information for vector quantities.
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{  "parameters": [

    { "name": "spacecraftLocationXYZ",

      "description": "S/C location in X,Y,Z; vector from Earth to s/c",

      "size": [ 3 ], "units": "km",

      "coordinateSystemName”: "GSM",

      "vectorComponents": [ "x", "y", "z" ] },

    {

      "name": "magneticField",

      "description": "mag vector as R, MLT and magnetic latitude",

      "size": [3],  "units": [ "Re", "hours", "degrees" ],

      "coordinateSystemName": "GSM",

      "vectorComponents": [ "r", "longitude", "latitude" ]  }  ]

}
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ABSTRACT
The Heliophysics Application Programmer’s Interface (HAPI) offers a standard way to access time series data in a content-neutral fashion,
and its growing adoption across multiple data centers in the US and Europe is helping make more datasets interoperable. HAPI can help
scientists fulfill the open data requirements from NASA. We present recent updates offered in backwards-compatible HAPI 3.1 that are
aimed at keeping the specification simple, but also allowing it to capture relevant science details needed for analyzing data. New features
include the ability to indicate the coordinate system for data with vector quantities, a way to include other (non-HAPI) metadata, and a way
for servers to specify a time range limit on data requests. In addition, the HAPI ecosystem has generic servers with recent improvements, a
more robust Python client, and newly available tutorial materials focused on how scientists can use HAPI for analysis. Finally, we offer
reminders of available connections to the HAPI community: a monthly forum for learning about new developments, and a HAPI developer
team able and willing to help new adopters. More info is available at http://hapi-server.org (http://hapi-server.org/).

http://hapi-server.org/
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