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A
What is APERTIS? frer

... Free and open source, GNU/Linux-based
distribution (originally) for infotainment in
automotive vehicles, with focus on security and
modularity.

« debian derivative tailored for industrial needs
 Fit for a wide variety of electronic devices
* Product-specificimages for ARM and Intel x86

« Beyond operating system, it offers frameworks,
new APIs, cloud services, SDK, ...



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

APERTIS use... not only for Automotive s
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We evaluated Apertis for its fit into
a wider AloT software service eco
system




https://www.apertis.org/ A
The place to start your journey ArERTE

>4 A APERTIS SERVICE STATUS DOWNLOAD GITLAB

ARCHITECTURE

CONCEPT DESIGNS a

GUIDES a A

POLICIES -

QUALITY ASSURANCE - A P E RT I S

REFERENCE HARDWARE . Collaborative OS platform for products
RELEASES -

Apertis is a versatile open source infrastructure, fit for a wide variety of electronic devices, with a history within the

automotive industry. Security and modularity are two of its primary strengths. Apertis provides a feature-rich framework
for add-on software and resilient upgrade capabilities. Beyond an operating system, it offers tools and cloud services to
optimise development and increase reliability.

Production Friendly Frequent Releases DeveloperReady.

Apertis provides suitably licensed, A fresh stable version of Apertisis Ready to use infrastructure,
tested releases. released yearly. automation and images.


https://www.apertis.org/
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A
Package Centric Approach s

 With Apertis, developers can focus on
developing the components that provide

) Binary packages built their unique experience and

from source code and stored
in package repositories

* rely onthe shared core components
—- —> . .
\ -.-> -.-> infrastructure for everything else.
2) 1 built f bi .
z;argffgejs |lrj1lre;r)%r:|tolrr|1:sry The package centric approach ensures

reproducibility, traceability and consistency
during the whole product life cycle.
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Itis all about packages A
gitlab.apertis.org/pkg APERTIS

« v2025dev1 entered Hard Code Freeze, changes will not be accepted » schedule

P pkge

Subgroups and projects  Shared projects  Archived projects Q Search Updated ~ | |7

apertis-tests
A P @

0 LAVA test definitions and implementations Repository imported from hitps://git.apertis.org/gitfapertis-tests.git/ * 0 25 minutes ago

0 @ gemu & w 0 37 minutes ago

~7000 packages 0 L linux i3 w0 2 hours ago
(0 L libgpiod & * 0 3 hours ago

(0 D Debmake & 0 3 hours ago

(0 P pkgconf & * 0 3 hours ago

p A atf @ * 0 5 hours ago

El] K kyua @ w0 5 hours ago

0 L |lutok & % 0 22 hours ago
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https://gitlab.apertis.org/pkg

Packages need to be released

apertis.org/release/

Recent release cycle from April:

Milestone

Start of Release Cycle

Soft Feature Freeze

Hard Feature Freeze / Soft

Code Freeze

Release Candidate (RC1) /
Hard Code Freeze

Release

2023.5
2024-04-01
2024-05-01

2024-05-08

2024-05-15

2024-05-30

2024.1
2024-04-01
2024-05-08

2024-05-15

2024-05-22

2024-06-06

V2025dev2
2024-04-01
2024-05-15

2024-05-22

2024-05-29

2024-06-13

APERTIS

12


https://www.apertis.org/release/

Packages come from Debian releases

P
- - - APERTIS
policies/release-flow/#debian-release-processes
Debian 14 . L
"Forky" Freeze Release
start
Debian 13 . e
"Trixie" Freeze Release LTS
start
Debian 12 , . .
"Bookworm" Freeze Release LTS EOL
start
Debian 11 , , . .
"Bullseye" Freeze Release LTS EOL
start
Feb. Jul. Feb. June ~Jan. ~June ~June ~Jan. ~June ~June
2021 2021 2023 2023 2025 2025 2026 2027 2027 2028
13


https://www.apertis.org/policies/release-flow/#debian-release-processes

Kernel release flow A
policies/release-flow/#linux-kernel-release-flow "

« Apertisis following the Linux kernel LTS
releases to ensure it includes modern
features and support for recent hardware.

 More frequent kernel updates are typically
not requested by customers

Linux
~6.16

AP
al

Linux

« Latest Apertis releases run on 6.6 kernel 611

AOp [
[

Linux
6.6

AP
al

Dec Oct ~Dec ~Dec ~Dec
2022 2023 2024 2025 2026

14


https://www.apertis.org/policies/release-flow/#linux-kernel-release-flow

Version scheme

policies/release-flow/#apertis-release-flow

Quarter N-2 N-1 N N+1 N+2 N+3
Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4
Q1
Q2
Q3
Q4
Q1

v2023

v2023.0

v2023.1

v2023.2

v2023.3

v2023.4

v2023.5

v2023.6

v2023.7

v2024
v2024.devl
v2024.dev2
v2024.dev3
v2024.pre
v2024.0
v2024.1
v2024.2
v2024.3
v2024.4
v2024.5
v2024.6

v2024.7

v2025

v2025.devO
v2025.devl
v2025.dev2
v2025.dev3
v2025.pre
v2025.0
v20251
v2025.2
v2025.3

v2025.4

v2026

v2026.dev0
v2026.devl
v2026.dev2
v2026.dev3
v2026.pre

v2026.0

APERTIS
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https://www.apertis.org/policies/release-flow/#apertis-release-flow

roduct update cycle

P

preparation deployment
Product L ..
“ Apertis | 1 1 1 1 1 1 1 de e
. g 2026 % 8 3 8 % 3 3 3 3
Development 1 Final Freeze | =3 =3 = T o N oW
) s N )
Apertis | ] ] ] ] ] ] ] ] ] ] ]
2025 » N N N N N N N N N N N _
[4)] [4)] [4)] [4)] [$)] [$)] [$)] [$)] [$)] [$)] [$)] [$)] . [e}
& ] & & g o = (V) w i ) o preparation deployment 9]
@
s < S S Product L J
Apertis | ] ] ] ] 1 1 1 1 1 1 1 ]
. Development 2025 » R OB OB OB OB B B B OB OB OB OB
PreProduction g 2 g2 g2 T © LN L » & o N
s s 85 & ¢
Apertis | 1 1 ] 1 1 1 1 1 1 1 ]
2024 % R R R OR R OR R R R OROR 3
o o o o o 5 o i s S o o preparation deployment ]
2 2 ) 2 3 Product 1 J
) S N} &
Apertis | 1 1 1 1 1 1 1 1 1 1 1 ]
2024 N N N N N N N N N N N N
23Q1 23Q3 24Q1 24Q3 25Q1 '25Q3 26Q1 '265Q3 N N S = £ 3 & 2 2 N PN -
" " " " 1 " [} [} [} @ -
22Q4 23Q2 23Q4 24Q2 24Q4 25Q2 504 26Q2 2604 g g 3 g ®
23Q1 23Q3 24Q1 24Q3 25Q1 25Q3 26Q1 26Q3
22Q4 23Q2 23Q4 24Q2 24Q4 25Q2 2504 2602 604
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Releases need to be tested.

https://qga.apertis.org/

Test Suites and Reports List

Test Suites

Test Reports Show all

Releases Weeklies Dailies
v2025dev1.0rc vaoesdedt ; 202402280017 v2025dev2 / 20240306.0316 v2025dev2 / 20240313.1154
executed pass skip fal incomplete

executed pass skip fail incomplete executed pass skip fal moomplete

apt (a) 243 231 0 10 2 apt (a) 243 20 0 12 2 apt (a) 179

apt (m) 147 145 0 2 0 I fah 36 0 30 ostres {a) 125 nm7 o 0

bee (m) 36 o R ] nfs (a) 3 3 0 o 0

nfs [a) 3 o o0 ostrea (a) 173 163 0

ostree (3} 172 1655 0 4 4

ostree (m) 84 7w 0 B O

v2024.0 v2024 [ 202402210115 v2023 / 20240306.0217 v2025dev2 / 20240313.0315
executed pass skip fail incomplete executed pass skip fail incomplete executed pass ckip fail incomplete

apt (a) 215 208 0 apt (@) 201 M2 0 2 oz apt (@) 228

apt (m} 147 145 0 2 0 e (a) 5 28 o 2 5 bxe (a) 36 33 o 30

bee (a) 36 EVI] nfs (a) 3 3 0o o o nfs: (a) 3 3 @ 0 0

nfs (a) 3 El 0o 0 0 ostree (a) 145 s o0 0 ostree (a) 162 14 @ 1 7

ostree {a) 152 148 0

ostree (m) 34 7m0 0

A

P

APERTIS
LAVA testing
« (a) =automatic testing
« (m)=manual > executed for Releases
Unit testing on package base during Cl
 not part of formal test reports,
* unittests come with the packages
Image variants (apt & ostree) considered
Reference hardware with several architectures
e arm64,arm32,amd64
-  https://www.apertis.org/reference hardware/
TISK-AMG62 available from v2025 and onwards
SDK tests on gemu

17


https://qa.apertis.org/
https://www.apertis.org/reference_hardware/

Collabora Lava test farm
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Strong copyleft, a challenge for commercial A
products - concepts/gpl3_free_deltas/ APERTIS

Examples:

« Dbash fully replaced by dash

« original coreutils replaced by uutils/coreutils (Rust, MIT)

« GnuPG GPL-2.0 version replaced by Sequoia (in latest v2023)

« Tar GPL-2.0 replaced by libarchive incl. bsdtar (BSD-2-clause)

} i :
More details see: ‘ e

https://www.apertis.org/concepts/gpl3_free_deltas/ —
https://www.apertis.org/concepts/gnupg-replacement/ -

https://www.apertis.org/concepts/coreutils-replacement/

6|<.?

Photo by Szylemon ka



https://www.apertis.org/concepts/gpl3_free_deltas/
https://www.apertis.org/concepts/gpl3_free_deltas/
https://www.apertis.org/concepts/gnupg-replacement/
https://www.apertis.org/concepts/coreutils-replacement/
https://unsplash.com/@rzkf?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/spare-parts?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Wide use of existing open source (infrastructure) A

APERTIS

projects.

ad
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hawaBit atpaK — pOdéman
ouiid EMU

SErJICE

(Y Mattermost @
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Architectural infrastructure elements A
architecture/workflow-guide/

SOURCES

Debian maintained
software

(Debian source
@ Automatic

packages)

A J

uomatic| - handling of

Frequently updated
FOSS software
(Git)

4

Customer specific
software
(Git)

atic| High-perf

\4

PSD vendor
software
(binary only)

BINARIES IMAGES/RFS TARGETS
. i System Evaluation
Lz Deblan images boards
Service Package
repositories (vMs, SD
(OBS) | cards, eMMC, -
) Project
=-| (FOSS +PSD + boards

Centralized

software
compilation

Granular
Access Control

compilation
option

Manages
software
dependencies

&

Project
specific)

.| (ready for

RFS only

custom
flashing)

Virtual

Machines
(VirtualBox)

UPDATES/OTA

—l New image / RFS |

i Package-based during dev. |

GitLab

Project Management

Wy

GitLab CI
Central automation

v

LAVA
Cl for testing

Y

APERTIS

CI/CT toolchain & SDK
for faster product ramp up

Cross compilation

Over the air update
(package manager mainly for
development)

Integration of customer specific
software, FOSS packages, Binaries

21



https://www.apertis.org/architecture/workflow-guide/

Architectural infrastructure elements
architecture/workflow-guide/

SOURCES

Prepackaged upstream
software (Open Source -

Debian) Code Hosting / Review

(Self-hosted Gitlab)

Other software source
(Open Source) Collaboration

Supplier software

Security
Product specific
software

Hosted Build
environment (OBS)

Centralized handling of
software compilation

Granular access control

High-perf. Compilations

Multiple architecture
support

Handling software

dependencies

BINARIES

Well-known software
packaging

Secure repositories

UPDATES/OTA

Atomic updates for

®  immutable reliability

g Packaged based during

development for ease of us{

Innovative system
image creation

Apertis optimized

YAML based

Virtual Machines

Bare-metal System Y
images

APERTIS

Product boards

Hypervisors

SDK Virtual environment %

22



https://www.apertis.org/architecture/workflow-guide/
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Bosch Power Tools run APERTIS A

onthe D-TECT 200

 Wall scanner product for worldwide market

*  From Automotive to Measurement
Equipment

 Power Tools make heavy use of vBox images

for their development
(e.g. for deeply embedded developers)

« Good fit for smaller team. No need for
maintaining own CI.

APERTIS

MODERN AND INTUATIVE
USER INTERFACE

Allows clear llustration of
detected objects

RADAR TECHNOLOGY
Provi des precision in detection
of common objects

MULTIPLE VIEWS P USB-C™ AND SD CARD SLOT
Offer results in various situations Enables quick data transfer

SCREENSHOT FEATURE
Supports quick-and-easy
documen tation

LARGE 3.5 IN. COLOR DISPLAY
Furnishes easy viewing and clear
readability

LEAKAGE DETECTION
Allows fast detection of a
leak

DEPTH INDICATION
Provides depth view while
detecting live and non-live
cables, metal and plastic
pipes

24



APERTIS

Speed up development with virtual images o

QT based visual representation of the e sooucan o
wallscanner

@ ( @ Guardian) - Guardia... B Terminal - user@apertis... 12:57

( @ Guardian) - Guardian - Qt Creator

File Edit Build Debug Analyze Tools Window Help

=

DTect200Emu

Time | 2D

No need to have physical device
for development due to - e

p ,
pre-recorded wall (raw) data o “ "

Fast “feel home” environment.

vBox packages are matching device packages e T =

Application O ) Container a 0 0 0 —
RLcRD ——— Replay Container ————— L |

@ ClearsigProcDuration =

Open Documents

b Replay V| MCU Initialized
V| Wall Contact

Default

>

TCppTIUTT TunT TV Tew TiETZer
AppMeasObject.cpp:997] [OnViewChanged]: View changed to: 3

1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 Debugger Console 8 Test Results =+ - a

25




A
Or just play with APERTIS... frm

« Beside games a lot of fancy stuff is included in
the Atari VCS... like Weston, Wayland
compositor, Chrome browser, Rust, ...

 Thetools and methodologies of the Apertis
open source infrastructure were applied
during the build of the Atari VCS

* Read the Collabora blog: :
https://www.collabora.com/news-and- SIS
blog/news-and-events/blast-from-the-past- g
at-embedded-world-atari-plays-for-linux.htmil

26


https://www.collabora.com/news-and-blog/news-and-events/blast-from-the-past-at-embedded-world-atari-plays-for-linux.html
https://www.collabora.com/news-and-blog/news-and-events/blast-from-the-past-at-embedded-world-atari-plays-for-linux.html
https://www.collabora.com/news-and-blog/news-and-events/blast-from-the-past-at-embedded-world-atari-plays-for-linux.html

Reference Hardware: Raspberry Pi4

 Raspberry Piimager supports Apertis 8 fasoar imger

* Collabora confirmed to continue support for g
Raspberry Piimager ! s >

Choose from Ubuntu Desklop, Server, and Core images

|
i IManjaro ARM Linux >
I Sami-rolling distribution for desktop and server use
A pers @ >
r 15 Deblan-base almed bedded sy
h
RISCOSPI >
fast and es: omised operating ays evices

https://www.heise.de/news/Pi-lmager-Neue-Version-mit-neuen-Betriebssystemen-und-Tools-6509481.html

27


https://www.heise.de/news/Pi-Imager-Neue-Version-mit-neuen-Betriebssystemen-und-Tools-6509481.html

What else to say?

APERTIS




Related activity spotlight

« Embedded Debian Space: Civil Infrastructure Platform (CIP) project

 Major similarities: CITHELINUXFOUNDATION | s
L
Package hardening “\%_fgi?ggLURE About FAQ Blog. Wiki ‘%«/s&&ems Membership

« Debian based

 |Industrial Grade Software

. Lava testing Establishing an opej source base layer of\l‘rlcius_trlal grade software to

enable the use and lmplementatlon of software bu1|d|ng blocks for
* Majordifferences: civil mfrastructure : b

 Maintenance strategy:
Farlonger LTS kernels

« Build tooling incl. yocto parts https //Clp prOIect org/
(see next slide)

29



https://cip-project.org/

CIP build tooling

https://github.com/ilbers/isar

A

P

APERTIS

« |sar - Integration System for Automated Root filesystem generation

Developed by ilbers GmbH & Siemens AG, Sponsored by Siemens AG

Build custom packages from source
Bootstrap Debian base system
Apply customizations

Create compete firmware images

 |saruses kas

clone and checkout bitbake layers

create default bitbake settings (machine, arch, ...)

launch minimal build environment, reducing risk of host contamination

initiate bitbake build process

See the kas documentation for further details.

L=

'

s

- - - TV - 2 = <

DebConf 23

Kochi « India

Baurzhan Ismagulov and Tobias Schaffner

Isar - Building Images with the Power of Debian

Anamudi 2023-09-15

https://youtu.be/GMz3Gyrj0So?feature=shared

30


https://github.com/ilbers/isar
https://kas.readthedocs.io/
https://youtu.be/GMz3Gyrj0So?feature=shared

Also established solutions A
may have room for improvement APERTIS

%ﬂﬁﬂiﬂm‘hﬂm" -

QWERTY

d

g ] o | | : | . ¢ N

) : . — ; ! | ! | g -
I eo (or Dvorak) st At Space Mo strg
o IE]
Von C.L. Sholes - U.S. Patent No. 207,559, . ‘ From Pudelgedudel - CCBY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=4432202 https://commons.wikimedia.org/w/index.php?curid=33506834

.- J--J I ]| _J_JJ_I_I-_I___

Q )LJii,-, N B Dve i ---47

I-!A\,,\, \\\‘ |

Typical (known) keyboard layout is optimized for mechanical typewriter.
So, many of us still type modern SW, based on 1868 technology/standard.
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https://commons.wikimedia.org/w/index.php?curid=33506834
https://commons.wikimedia.org/w/index.php?curid=4432202

A

How do you master product challenges? s

« Longterm support for 10+ years with mandatory updates
« Variant handling for 100+ SoPs and several customers
« Common infrastructure across projects and products

* Avoid last mile improvements during integration

32



A
Want to solve these challenges together? s
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. / Photo by Hannah Busing on Unsplash

With more supporters we can grow Apertis (and put it under a foundation stewardship)
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https://unsplash.com/@kevin_butz?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/graphical-user-interface-6hsfmat-t7k?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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