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What is HAPI?
Heliophysics API

• HAPI is a data access specification for time-series data 

• https://github.com/hapi-server/data-specification 

https://github.com/hapi-server/data-specification


What is HAPI?
Heliophysics API

• HAPI is a way to hide data storage details behind a simple access API 

• hide complexity, be interoperable



What is HAPI?
Heliophysics API

• HAPI is a widely adopted standard in Heliophysics: 
- ground-based measurements (magnetometers, radars, aurora) 
- upper atmosphere 
- ionosphere 
- magnetosphere 
- the Sun 
- heliosphere 
- planetary plasma environments 
- space weather 
- modeling of any of the above

https://ihdea.net 

https://ihdea.net


What is HAPI?
Heliophysics API

• HAPI is an official COSPAR standard for space 
weather data


• HAPI is in use at multiple Heliophysics institutions



Further details

• Main website: https://hapi-server.org/ 


• Weigel, R. S., Vandegriff, J., Faden, J., King, T., Roberts, D. A., Harris, B., et 
al. (2021). HAPI: An API standard for accessing Heliophysics time series data. 
Journal of Geophysical Research: Space Physics, 126, e2021JA029534. 
https://doi.org/10.1029/2021JA029534 


• All HAPI data accessible via: http://hapi-server.org/servers/ 


• Tools and clients available at: http://github.com/hapi-server/ 


• Contact: hapi-help@groups.com 

https://hapi-server.org/
https://doi.org/10.1029/2021JA029534
http://hapi-server.org/servers/
http://github.com/hapi-server/
mailto:hapi-help@groups.com


HAPI Interface specification
https://github.com/hapi-server/data-specification 

• Current version is 3.3.1


• A HAPI server must implement the following endpoints

/hapi/capabilities lists the output formats the server can stream (csv, binary, or json).

/hapi/about lists the server id and title, contact information, and a brief description of the datasets 
served.

/hapi/catalog lists the catalog of available datasets; each dataset is associated with a unique id and may 
optionally have a title.

/hapi/info lists information about a dataset with a given id; a primary component of the description is 
the list of parameters in the dataset.

/hapi/data streams data for a dataset of a given id and over a given time range; a subset of parameters 
in a dataset may be requested (default is all parameters).

https://github.com/hapi-server/data-specification


HAPI Interface specification
/hapi

• Request parameters: None


• Response: The response is in HTML format with a mime type of text/html. 
There is no specification for the content but should provide an overview that 
is useful for science users.


• Optional



HAPI Interface specification
/hapi/about

• Request parameters: None


• Response: The server's response to this endpoint must be in JSON, and the 
response must indicate a mime type of application/json.  
 
Server attributes are described using keyword-value pairs, with the required 
and optional keywords described in the following table.


• details: https://github.com/hapi-server/data-specification/blob/master/
hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#33-about 

https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#33-about
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#33-about
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#33-about


HAPI Interface specification
/hapi/capabilities

• Request parameters: None


• Response: The server's response to this endpoint must be in JSON, and the 
response must indicate a mime type of application/json.  
 
Server capabilities are described using keyword-value pairs, with 
outputFormats being the only keyword currently in use.


• details: https://github.com/hapi-server/data-specification/blob/master/
hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#34-capabilities 

https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#34-capabilities
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#34-capabilities
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#34-capabilities


HAPI Interface specification
/hapi/catalog

• Request parameters: optional parameters


• Response: The server's response to this endpoint must be in JSON, and the 
response must indicate a mime type of application/json.  
 
The catalog is a simple listing of identifiers for the datasets available from the 
server.


• details: https://github.com/hapi-server/data-specification/blob/master/
hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#35-catalog 

https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#35-catalog
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#35-catalog
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#35-catalog


HAPI Interface specification
/hapi/catalog?depth=all

• Default is to get the list of datasets. 


• The depth optional request parameter allows to retrieve the /info content for 
each dataset.


• The /capabilities response indicates that the /catalog endpoint allows the 
depth=all option

/capabilities



HAPI Interface specification
/hapi/info

• Request parameters: dataset identifier (required), parameters (optional)


• This endpoint provides a data header for a given dataset. The header is 
expressed in JSON and has a MIME type of application/json.


• The specification for the header is that it provides a minimal amount of 
metadata that allows for the automated reading by a client of the data content 
streamed via the /data endpoint. 


• details: https://github.com/hapi-server/data-specification/blob/master/
hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#36-info 

https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#36-info
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#36-info
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#36-info


HAPI Interface specification
/hapi/info

• Response object: required attributes


• more details: https://github.com/hapi-server/data-specification/blob/master/
hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#362-info-response-object

https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#362-info-response-object
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#362-info-response-object
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#362-info-response-object


HAPI Interface specification
/hapi/info

• Example response:



HAPI Interface specification
unitsSchema

• Optional attribute for specifying which units schema is used



HAPI Interface specification
/hapi/data

• Request parameters: dataset, start, stop (required), parameters, format 
(optional)


• Response: The data endpoint response is in one of three formats:  
- CSV format as defined with a mime type of text/csv;  
- binary format where floating points number are in IEEE 754 format and byte 
order is LSB and a mime type of application/octet-stream;  
- JSON format with the structure as described in the specification and a mime 
type of application/json.  
The default data format is CSV. 

• details: https://github.com/hapi-server/data-specification/blob/master/
hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#37-data 

https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#37-data
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#37-data
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#37-data


• Example with header:

HAPI Interface specification
/hapi/data



HAPI Interface specification
/hapi/data

• Example JSON output



HAPI Interface specification
HAPI Status Code & Error Handling

• Status codes: https://github.com/hapi-server/data-specification/blob/master/
hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#42-status-error-codes 


• Error handling: https://github.com/hapi-server/data-specification/blob/master/
hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#43-client-error-handling 


• Example:

https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#42-status-error-codes
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#42-status-error-codes
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#42-status-error-codes
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#43-client-error-handling
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#43-client-error-handling
https://github.com/hapi-server/data-specification/blob/master/hapi-3.3.1/HAPI-data-access-spec-3.3.1.md#43-client-error-handling


Accessing HAPI services

• direct access to HAPI service using a web browser 
For example: https://amda.irap.omp.eu/service/hapi 


• Using https://hapi-server.org/servers (demo)


• Using python (notebook demo using EOSC EU Node) 
https://github.com/hapi-server/client-python-notebooks.git


• Using Autoplot (demo)


• Using TOPCAT (demo)

https://amda.irap.omp.eu/service/hapi
https://hapi-server.org/servers
https://github.com/hapi-server/client-python-notebooks.git


Publishing a HAPI service

• hands-on tests using https://github.com/hapi-server/server-python 

https://github.com/hapi-server/server-python


Current developments

• Relations between streams, using RDF formalism 
(Collaboration with OPAL/OntoPortal-Astro team)


• Registering HAPI services in IVOA Registry


