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How do you get in-situ plasma physics measurements?

Issues when the SciQLop project started (2014)

● Impossible to get all data from a single server (CDA, AMDA ,CSA, CLWeb, 
PDS,...)

● Many file formats (TAB, CEF, CSV, CSV, CDF, netCDF,…)
● Relative compliance to standards (IST.. what?)
● Few Python packages, usually for one mission or one server
● Not ready for ML pipelines 



As easy as:

my_data = spz.get_data( what )

my_data = spz.get_data( what, start_time, stop_time )

Design principles:
● Do not ever change the data
● Easy to Use Hard to Misuse (EUHM)
● Keep It Simple, Stupid (KISS)
● Separation Of Concerns (SOC)
● Avoid global states (except for cache)
● Performances matter







You can also:

my_datas = spz.get_data( [what,...] )

my_datas = spz.get_data( [what,...], [(start, stop),...] )





Data discovery: an up to date hierarchical inventory 



compatibility

Speasy variables implements “Numpy” hooks (Numpy’s Universal Functions)



Scipy compatibility

● Resampling
● Interpolating a list of variables onto a reference one
● Filtering signal



Super fast access to data

CDA/SSC 
web

Cluster 
Science 
Archive



A custom CDF codec, CDF++/PyCDF++

Designed to solve those issues:

● Thread safety
● Performances up to Python
● Fast and exact time conversion
● Use of modern C++ 
● Decouple logic from file format
● In memory files
● GPL license
● Can be used as testbed for CDF 

evolution or compression standards

POC of WebAssembly build ;)



Access any local or remote archive

A “simple” YAML file to describe your archive:



● Easy to use ( spz.get_data(product, time range) )
● ~70k products “out of the box” from 4 different servers (more to come)
● Actively developed and maintained

○ HAPI client soon (I swear!)
○ Custom user codecs

● Already used for publications
● Plays well with Numpy and SciPy
● Will be used as AMDA gateway to CDAWeb 
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