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Aerospace Working Group

Charter:;

“... shall develop use cases to inform and influence Linux architecture and related tools, work to
derive technical requirements for avionics operating systems, and seek to enhance and expand
avionics software lifecycle processes, practices, and tools to enable use of Linux in avionics
systems that are certified to high design assurance levels.”
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e Active participation: (2024 vs. 2025)

o 46 - 48 unique members attended meetings
m 23> B8 meetings (Combined Aerospace + SGL)
m Aerospace average meeting attendance is 8.91 > -

e Thank you for your contributions of time and knowledge this year!

Aerospace Corporation, Astro Mechanica, Barcelona Supercomputing Center, Boeing, Collins Aerospace, Coros Space, Czech Aerospace Research Centre, Devstringx Technologies,
DLR (German Aerospace Center), ESA (European Space Agency), ETAS GmbH, Hamburg University of Technology, KBR @ NASA Ames Research Center, L3Harris, Timesys/Lynx
Software, Microchip Technology Inc., NASA (various centers including Ames, Goddard, Langley), NXP Semiconductors, OpenEmbedded, Rapita Systems, Red Hat, Sony, Space
Cubics, Stoke Space, TII (Technology Innovation Institute), Voyager, Vorago Technologies, Wind River

e Special thanks to those contributing to paper and demo development!

Barcelona Supercomputing Center, Boeing, Collins Aerospace, Coros Space, Devstringx Technologies, DLR (German Aerospace Center), Hamburg University of Technology, KBR @
NASA Ames Research Center, Timesys/Lynx Software, Wind River
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2025 Achievements

» Presented at the Munich workshop » Restarted a monthly “Industry Paper” call
» “Industry Safety Levels vs Use Cases” B
A Comparison with Other Hazard Level Standards Martin Halle, Matt Kelly, x...:,::m““)... pson, Steven 1L VanderLoest

Apseorimate cross domal mappng o ABL Feb
e ehru

BT e B
» “Research questions and publication « lain Galloway(NXP) presented on ASIL-D
directions of Aerospace WG” activities with robotics

« ELISA SystemWG presented on reference
systems work and SoDev
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https://www.automotivelinux.org/announcements/sodev/
https://directory.elisa.tech/workshops/index.html#november-2025-munich

2025 Achievements

* Completed Cabin Lights demo!
* Requirements

*  The Cabin Lights system shall turn lights on in less than 500 ms
of the light switch turning on.

*  The Cabin Lights system shall turn lights off in less than 500 ms
of the light switch turning off.

* Design

*  Switch, Server and Actuator(Light)

*  Ethernet and system logging are used

°* QEMU ARM®64 and minimal Linux Kernel + Busybox
®* Test/Demo approach

*  Applications are paired with NASA CoPilot monitoring of logs /
package

» Extended the Cabin Lights demo with NASA Core Flight
System (cFS)
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Sends State Msg /Snmer
Ethernet_Bridge
Sends State Ms:
e S Control Msg Control Msg Log tail
2.Cabin Lights App 3.Cabin Light
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2025 Achievements

» Evaluated how to capture distinguishing system requirements,
i.e.," What makes a product aerospace vs. just embedded?”

ELISA

Discussed Carrier Grade Linux as an example

U

Created a template for capturing “aspects’
of a product’s profile

Organizing by safety standard and level
Capturing examples at each level

Template - "name of notional system”

Below is an exampie table of product “aspects” and examples of what “detais® might be considesed when defining a new “product prafie

Froduct Aspectfs]
Operational duration
Userdata update
cyle:

Platfarm uprate
e

Software Levet

Security

App Capability:

System Constraints

Architectne
Constraints:

Protocals

10

Dataloacfieldinad.

OF standands:

O foatprint:

05 Scheculing:

Boot-up time:

Fault handiing

Languages
Starage:

Memony:

Memoey allacatiar:
Weest Case Execution
Time (WCET

CPU Perfarmance:
CPU Cores

Toal Cualification:

Details

rate f scale

rate f scale

A/BCTVE
e.3., Security Assurance Level (SAL)- DO-326/365, layered,
based, lifecycle rigar X

.. POSIX Apps. ARING Apps, Web Apps. Auplets. Bare metal
Seripting {Interpeter]

£, deterministic, simpie, radistion hardened, reliabiiy

£.g. Aechindancy, dissimilarity, monitoring, resl-fime.

Metwarking RFCs, ARINC, Streaming video encadings,

g, ARING (429/717/564/B25_), MIL [1553..., IEEE/SAE (TSN
B02.1DP..}, serial, CAN bus, Ethernet, PCie, US8, Spacewire

£.g. ARINC-based mediaset via ARINCE15a dataloader,
ARINCE15-3, Commerdial OTA, Floppy disk

£.5. ARINCES] modular partitioned aperating system, Tailared
custamized “carrier grade”, Femware v, O, SELinx, POSIX,
Engine-like envirsaments (e8FF, WASM, Container engine],
Orchestrationfkubemetes)

small

E.g. scheduler used freal-time?), ARINCESS Apps/tasks,
pracesses, threads, MMU-solsted, namespaced

within seconds | milli-seconts

£.5. detection, remesdiation, tree howing
tomainsisolation/cascading, BITE, logging, reporting upstream,
FMEA

C.ADA
S12ME - low G8

S12MB - low G8
static { cynamic

Knowdecige about WCET for €5 f user-code funetions, known
max. incuced interfermence (=g, on muh-core)

MHz/FLOPS/DAIPS/Optimization level

NAPassible

Nates

Carification of constraints

Consd drive ackitional HW J specific
condigurations within a system Aeai-tme
meecls details on scheduler and expected
behavior of eventsilom/med hard)

belaw 200k SLOC

Frame this a5 [warm vs. cold stard)

Development analysis / design/ opesational

{Future] RUST

impacted by aystem state? When allowed to
allacation, can you free, etc?

{Ta what level / background details)
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2025 Achievements

» Established our Contributions guidance and Licensing

* Matured Cl workflows on push
« Stages to Build, Test, and Report (Block merge)
* Instrumented emulated testing

» Sandboxed tools for reproducibility Actions

All workflows
« Linting of review material

.github/workflows/latex.yml
 License check | @

Lint

REUSE Compliance Check

ELISA

Enabling Linux in Aerospace - Automotive - Linux Features - OS Engineering Process - Safety Architecture -

Contributing to Aerospace Working Group

Thank you for your interest in contributing! We apprediate your help in making this project better. Please follow the guidelines below to

a smooth contribution process.

© Submitting Changes
o Style Guide
o License

= How to use the license checker
o Copyright

€a

@ Contributing guidance #298

M Summary

Al jobs

| © clone-and-build

Run details
9 usage
3 workflow file

J

clone-and-build
succeeded 1 hour ago in 4m 34s

> @ setupjob

> @ Pull gheriosenricomispubliy
> @ Checkout

> @ Prep

> @ Buid

> @ Build Cross Target

> @ Test Cross Target

> @ Test

> @ Publish Test Results

> @ Post Checkout

> @ completejob

Systems - Tools - Lighthouse - Space Grade Linux

Applications



2026 Activities

e Expand on capturing products with profile template
O  Create NASA profiles > Aids Space Grade Linux
o  Tie product profiles to use cases - Drive future reference system

o  Elaborate on fault tolerance and availability aspects

e A reference system (QEMU & HW) for benchmarking (a subset of current demos)

e Find common topics with Space Grade Linux

o E.g. reference system definition, footprint, reliability

O Industry Survey paper

e Submit abstract to a conference for at least one Industry paper
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How to Get Involved L

Join our monthly caII(s) Mailing List - https://lists.elisa.tech/g/aerospace
- 2" Thursday - “General Topics”

- 3 Thursday — Space Grade Linux SIG
- 4% Thursday - “Industry Papers” session
- Weekly (Friday) — “Use Case” testing call

Discord - https://chat.elisa.tech/

GitH Ub - https://github.com/elisa-tech/wg-aerospace

® View meeting minutes
® Use case and whitepaper documents
® Use case Demos

Register for calendar invite ,@

https://elisa.tech/community/meetings/
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https://elisa.tech/community/meetings/
https://lists.elisa.tech/g/aerospace
https://chat.elisa.tech/
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