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Drowning in issues alone

Missing opportunity
to share burden
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Finding the Path from Embedded to Edge using Product Lines
Our Embedded loT Linux Ecosystem
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Finding the Path from Embedded to Edge using Product Lines
Container Frameworks — Benchmarks

\% LXC
Goals

« Strengths and weaknesses
 Identify critical properties
« Build up knowledge base and experience

PR

:nntainerm ﬁ pantacor @ katacontainers snapcraft

Measurements and observations (so far)
« All frameworks show reasonable performance.

* Individual properties differ.
“Best” container solution depends on use case demands

Cross-Domain Computing Solutions | XC/PJ-TOP97 | 22-06-2022 BOSCH




Finding the Path from Embedded to Edge using Product Lines

Container Frameworks — Benchmarks
.==E.’,
\‘) LXe FLATPAK docker podman

Startup time [sec] ~0.85 ~0.68 ~3.02 ~2.85
Network latency (TCP)

[T ~8.1 ~2.6 ~4.4 ~2.6
Storage installation [MB] ~17 ~102 ~293 ~179
Storage container [MB] ~197 ~54 ~120 ~195

« CPU and memory usage: testing method created comparable results

* Disk I/O performance: depends more on your disk, than your container framework

Cross-Domain Computing Solutions | XC/PJ-TOP97 | 22-06-2022 BOSCH




SCHEDULING

Reliability | Bandwidth | Autonomy | Resource constraints | Heterogenous devices

Photo by Andrey Konstantinov on Unsplash
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Finding the Path from Embedded to Edge using Product Lines
Automated Open Compliance

0SS

Sz Review Toolkit

CI/CD
_____________________________________ . d -
configuration-as-code open Compllance s
s Reference Tooling

A inside

l hecks out

[1] https://freebiesupply.com/logos/git-logo/
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Finding the Path from Embedded to Edge using Product Lines
Automated Open Compliance

0SS, )
Review Toolkit
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» Analyzer ‘ Downloader ¢y Scanner &~ Advisor Evaluator ) Reporter
gfﬁ,;i?g gfpen [Z SPDX ‘) git /@ ScanCode VulnerableCode  doubleopen() [j&a SPDX

https://spdx.dev/ tpsgitsem.cony
Source Examples: ps/git-scm.co

_— ;., pypi

https://github.com/nexB/sc:

ﬁ CIear\yDeflned

hitps://clearlydefined.iof

code-toolkit  https://github.com/nexB/vu

Inerablecode

https://github.com/doublecpen-

https://spdx.dev/
project/policy-configuration

https:/fcyclonedx.org/
AsciiDoc

https://asciidoc-py.github.io/

More details see: https://github.com/oss-review-toolkit/ort
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Finding the Path from Embedded to Edge using Product Lines
All details available at: www.APERTIS.org

... Conceived for Automotive infotainment use
cases. Now deployed across various industries
and products. Focus is on Security and Modularity.

@

debian derivative, using OStree, latest Linux LTS
and more

V

* All packages available in source and binary form
APERTIS

Pre-built images (aarch64, amd64, Ixc, ostree, ...)

Extensive SDK, documentation, and infrastructure

omputing Solutions | XC/PJ-TOP97 | 22-06-2022 BOSCH
L



https://en.wikipedia.org/wiki/Debian

Finding the Path from Embedded to Edge using Product Lines
APERTIS ... not only for Automotive
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Currently APERTIS is enhanced

B to fit a wider AloT software service
LN o ) eco system
Ll ‘_Eaﬁﬂ h
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Finding the Path from Embedded to Edge using Product Lines
APERTIS from source to update

SOURCES BINARIES IMAGES/RFS TARGETS
: i System Evaluation ° CI/CT tOOIChaIn & SDK
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-+ bash fully replaced bydash
%} « Original coreutils replaced by uutils/coreutils (Rust, MIT)

_ » Old GnuPG GPL-2.0 version still maintained
§ (options: rPGP and/or Sequoia)

N '

;
!

More details see:

https://www.apertis.org/concepts/gpl3 free deltas/
https://www.apertis.org/concepts/gnupg-replacement/
https://www.apertis.org/concepts/coreutils-replacement/
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» Board and schematics av :
>IP modules WhICh are not upstream are major tasks

> Some IP may also not be owned by silicon vendor T

- —

u-boot: [PATCH v3 0/5] Add support for BSH SMM M2 and S2 boards | kernel.org: [PATCH v5 0/7] imx8mn-smm-s2/pro: Add iMX8MN BSH SMM S2 - [PATCH v5 0/5] Add support for BSH SMM M2 and S2
boards - [RFC patch 0/5] Support BCLK input clock in tlv320aic31xx - [PATCH 0/1] ASoC: fsl-asoc-card: Add missing Kconfig option for tlv320aic31xx - [PATCH 0/4] fsl-asoc-card: Add optional dt property for
setting mclk-id - [PATCH v2 0/5] fsl-asoc-card: Add optional dt property for setting mclk-id - [PATCH v4] arm64: dts: imx8mn-bsh-smm-s2pro: Add tlv320aic31xx audio card node —

debian.org (initramfs, arm-trusted-firmware): Hook-functions: Add nvmem-imx-ocotp driver module to network boot; Enable imx8mn target and UART4 variant
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’;The journey goes on...”

Friday, June 24 - 2:00pm - 2:40pm Back To Schedule

0 BOF: Corporate Use of Embedded Linux - Tim Bird, Sony Corporation

-

Photo by Patrick Tomasso on Unsplash
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Dr. Steffen Evers Philipp Ahmann
Director Open Source Product Manage ource
steffen.evers@bosch.io philipp.ahmann
Bosch.lO GmbH, Berlin Robert
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