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National Aeronautics and Space Administration

MISSIO” and Fa ult Management (EV43) Jet Propulsion Laboratory / Marshall Space Flight Center

Mars Sample Return / Mars Ascent Vehicle

« NASA MSFC EV43 has extensive experience with algorithm design and test, but
less experience with FSW implementation.
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TaIlOr the PrOCGSS tO the Purpose Jet Propulsion Laboratory / Marshall Space Flight Center

Mars Sample Return / Mars Ascent Vehicle

e For a much smaller, drastically less complex vehicle, especially for one without
humans, a modified process may be more efficient and effective.
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PlllarS Of DeSIgn, TeStlng, and Generatlon Jet Propulsion Laboratory / Marshall Space Flight Center

Mars Sample Return / Mars Ascent Vehicle

* The process for MAV M&FM has three pillars: algorithm development in

MagicDraw, testing and implementation of algorithms in MATLAB, and generation
of executable cFS FSW code.
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Core Flight System (cFS)

National Aeronautics and Space Administration

Jet Propulsion Laboratory / Marshall Space Flight Center
Mars Sample Return / Mars Ascent Vehicle

Core Flight System is a modular computer architecture that has been used on
many space missions. Two key applications that we are interested in are Limit
Checker (LC) and Stored Commands (SC). Also, Command Ingest.

Notional CFS Application Software Architecture
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@ Sta te AnalySIS Modellng (SA M) Jet Propulsion Laboratory / Marshall Space Flight Center

Mars Sample Return / Mars Ascent Vehicle

« EVA43 leverages in-house modeling and simulation for algorithm testing.
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Emulation “Black Box”

National Aeronautics and Space Administration
Jet Propulsion Laboratory / Marshall Space Flight Center
Mars Sample Return / Mars Ascent Vehicle

« Basic functions of cFS applications can be emulated in the SAM environment for

rapid and accurate results.

Notional CFS Application Software Architecture
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Paral/e/ Executlon Jet Propulsion Laboratory / Marshall Space Flight Center

Mars Sample Return / Mars Ascent Vehicle

« MATLAB Stateflow Plant and Sequencer Simulation can be run in parallel with cFS
emulation. | —
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SImUIatIOn and AnalyS[S Jet Propulsion Laboratory / Marshall Space Flight Center

Mars Sample Return / Mars Ascent Vehicle

« Graphical User Interfaces can be used to compare non-cFS emulation and cFS
emulation results.
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Table Development and Generation

National Aeronautics and Space Administration
Jet Propulsion Laboratory / Marshall Space Flight Center

Mars Sample Return / Mars Ascent Vehicle

« Excel-based tables can be easy to quickly comprehend and organize, reducing
human error. These tables can be run in the SAM for initial verification/validation,
then generated into executable cFS FSW code.
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« The authors thank the entire MAV team, namely S. Justice and the rest of the MAV
FSW team, D. Yaghoubi of the Integrated Analysis team, and S. Maynor.
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