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for “le and data processing management that reduces the workload required to create a system capable
of delivering upon the science goals of the mission. If leading CubeSat missions are willing to use pysat for
this purpose as well as contribute code back to the repository, this community resource could increase both
the dollar and science e�ciency of future CubeSat missions.

The functions provided by pysat constitute the underlying functionality needed to drive a Graphical User
Interface (GUI) for easy visualization of data. In this scenario if a user “nds something interesting visually and
wanted to complete a more rigorous analysis, the exact same tools would be available at the command line,
providing continuity for scienti“c analysis. Given thatuser interface requirements can di�er signi“cantly based
upon the analysis or instrument type, a range of specialized GUIs all powered by the same underlying pysat
code would be ideal.

Functionality provided by pysat also supports the creation of a Constellation object, a heterogenous collection
of pysat Instrument objects. This abstraction will allow custom collections of instruments to be operated upon
as a whole. As the processing required for each instrument within the constellation could be unique, custom
functions may be attached to the Constellation object and applied to individual instruments automatically.
Analysis functions and orbit determination on the constellation level are also planned.

5. Conclusion

Pysat provides a systematic process for custom analysis of science data sets. The pysat Instrument object
enables a complex ”ow for each user request of data, providing for an arbitrary relationship between the
requested and archived data. This processing ”ow is used to solve problems associated with multiple data
sets, data distribution in “les, accurate time- series calculations, orbit determination, data modi“cation, and
the calculation of new scienti“c products. The combinationof the pysat Instrument object, pandas DataFrame,
and this computational versatility enables instrument-independent analysis and simpli“es the comparison of
results across data sets. These features are expected to be su�cient to enable integration of data sets across
space science into a single common platform.

The adoption of unit testing across the package provides a veri“cation chain to ensure that results are robust.
Tests are applied to the Instrument object as well as the higher-order analysis routines (seasonal bin aver-
aging, etc.) The public availability of both the code and the tests provides a mechanism for veri“able and
reproducible science. Should pysat be adopted by the wider community, additional validation is gained as
scientists use and individually verify the tools as part of their own research. Thus, scienti“c papers that incorpo-
rate pysat not only bene“t from the heritage established by previous use, each new use of pysat also provides
validation that the outputs providedby pysat are scienti“cally valid.

Pysat is being used as a foundational framework forground station processing of IVM measurements for the
upcoming ICON and COSMIC-2 missions. While work is still underway, pysat has been integrated by both
COSMIC Data Analysis and Archive Center and the Berkeley ground software system in anticipation of these
missions. The data ”ow generated by these missions will provide a strong heritage that future missions and
science data analyses can build upon.
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