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About Me

• Double Major
• Computer Science

• Applied Mathematics

• Interests
• Robotics

• Hiking

• Reading
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Flight software basics

• Real-time

• Embedded

Commands Telemetry

Flight 

Software

Mission Control
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core Flight System
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Flight App

cFS as an

“adapter”

Multiple Embedded, Real-Time 

Operating Systems and Platforms
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Responsibilities

• Enhance Automated Testing

• Create Functional Unit Tests

• Support DARPA AMP Challenge
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DARPA Assured Micro Patching (AMP)

• Modernizing software patching
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DARPA AMP
Original source code

Adapted from slides by: 
Bratus, July 2019
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DARPA AMP

Desired: Patched binary with minimal changes

Source

Binary

Drastically 

different binary

Integratable
binaries

Original source code

Patched code

Actual binary

Build

process AMP Patching 

Process
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cFS Environment

Checksum

App

Mission Control
Command & Control

cFS

Telemetry
cFS

Commands

Checksum

Bug







cFS + COSMOS Environment
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Future Work

• Integrate challenges with NOS3
to simulate spacecraft motion

• Limit communication window 
with spacecraft
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http://www.stf1.com/NOS3Website/Nos3MainTab.php


Lessons Learned

• Flight Software Development

• Experience testing and finding issues in cFS

• Docker containers
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Thank you!
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Questions?
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Image References

Icons:

• Satellite by Juan Pablo Bravo from the Noun Project

• Building by fahmionline from the Noun Project

Images:

• COSMOS: https://cosmosc2.com

• NOS3: http://www.stf1.com/NOS3Website/Nos3MainTab.php
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