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Do you know
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Do you use
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Everyone In this room
Is using Open Source!
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1. 9148 Introduction — Daniel Bovensiepen

Name
Daniel Bovensiepen

Affiliation
74| ] Siemens

Activity

Research on Industrial Software-defined Connectivity.
| make industrial systems “talk” to each other in a
deterministic, cost-effective and reliable manner.
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What does Siemens do?
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1. 48 Introduction — Siemens

FRFHIRTER. ..

Your phone was designed by...

SIEMENS
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1. 48 Introduction — Siemens

FRIFHIEER.

Your phone was manufactured by...
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Siemens SINUMERIK
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1. 48 Introduction — Siemens

A IS FHRERER. .

Your phone was charged by...

Al ) FHEEERE Al )RR ES
Siemens Power Outlet Siemens Circuit Breaker
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Siemens Medium Voltage Switching Sub-Station
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1. 9148 Introduction — Siemens

HAIABH B TRMAFEE..

Your transportation was bund by...

(TEHT

Aol ) F 5

Siemens Train Control

SIEMENS
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1. 1148 Introduction — Siemens

FeA TSR RIREARIE. .

Your health check was enabled by...

» - \ 5\ | \ £

Al ) AR R P ) FEEK A FIIEER
Siemens MRI Siemens Ultrasound Siemens Angiographie
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1. 1148 Introduction — Siemens

BAINERYABRE IR ML 2(REE. ..
Your heating, lightning and safety is established by...

AR Al FREETREIR ]
Siemens Fire Detection Siemens HVAC Valves
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What is the connection
to Open Source?
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1. 948 Introduction — Industrial Open Source

FrEXEEfE TR

All of that is based on Open Source!

- B
oo, ~,

Page 16 Unrestricted | © Siemens 2024 | Daniel Bovensiepen | T CED INW-CN | 2024-05-30 SI E M E N S



1. 9148 Introduction — Open Source

ExmL, RERBIAABINE.

Traditionally software was not considered valuable.
> NEREHEREGMARRY

companies wanted to sell hardware not software

E0FN, RHATMAT HA LEBNERIATE.

In the ‘90s software companies became the most valuable companies in the world

> HBTEWETHRANEPRRAIER.

due to the reduced marginal cost of replication

SR, BMEXBEEZEBARER, TiEBEIFEE,
Today software is too important and complex to keep it closed
> B, BAEESES it ERFRR.

hence all companies are using at least partially Open Source

FiRLBIEA AT,

Open Source is a concept to keep ideas freely available for everyone

Page 17 Unrestricted | © Siemens 2024 | Daniel Bovensiepen | T CED INW-CN | 2024-05-30

SIEMENS



1. 9148 Introduction — Free Software / Open Source

H2EB8H? What means free?

. BH{ERFIA% Free to use and study
. B8 Free to modify

1

2

3. BRE#E Free to distribute
4.

5

BFNAY debatable] %% B H inherit freedom
BFYHY debatable] SEFHOSIHUAERNFATIE usage of OSI approved license

BESEEEN, MAEREEEN R

Free like in freedom, not like in free beer!

Bk, FlIFRZAFERETHAZE B

Hence we call it Open Source not Free Software.

SIEMENS
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Do you know
what Open Source is?
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{RERFRRER SIS ?
Do you use
Open Source?
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2. 1F 8] Uk Licenses
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2. {FHJiE Licenses - Proprietary

B BREIEA. 1ZSAUEREIRINF SRR A BRI E =,
Ensure unique selling point for a company by restricting the right to
use, modify and distribute software.

= aal Product examples

*  Microsoft Windows and Office
« Adobe Photoshop

*  OpenAl ChatGPT
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2. iFAJiF Licenses — Inner Source

TR B NEBHYEG ES R,

Ensure the re-use of software inside of a company.
28735l Company Examples

«  Microsoft’

- Paypal?

- Mercedes?®

- IBM*

- 8/ JF Siemens: code.siemens.com (~75k developers, ~238k projects)

" https://www.youtube.com/watch?v=eZdx5MQCLA4

2 https://innersourcecommons.org/fr/learn/books/getting-started-with-innersource/
3 https://www.youtube.com/watch?v=hVcGABbmI4Y

4 https://resources.github.com/software-development/innersource/
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2. ¥FAJiE Licenses — Open Source

RS DANEE BHMER. (ZS5HUEBIRERIRA.

Ensure "freedom” for everyone to use, modify and distribute.

1£|:__[1IE,-_|:1§IJ License Examples
MIT? (permissive)

- BSD? (permissive)

« Apache? (permissive)
*  LGPL#* (copyleft)

«  GPL> (copyleft)

«  AGPLS® (copyleft)
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' https://opensource.org/license/mit

2 https://opensource.org/license/bsd-3-clause

3 https://www.apache.org/licenses/LICENSE-2.0
4 https://www.gnu.org/licenses/Igpl-3.0.en.htm|

5 https://www.gnu.org/licenses/gpl-3.0.en.htm|

6 https://www.gnu.org/licenses/agpl-3.0.html
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2. VF0JilE Licenses — Open Source

HRAIEH -
inherited freedom more

less

ED

E530Y weaker {R3$F protection EA58AY stronger
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2. {F0JiE Licenses — Summary

PRAE|USIRHEER. (ZSAMEREEAaIF

Restrict or provide rights to use, modify and distribute software

EBWMH Proprietary
> PREIGER. (EBFNERERINF!

restrict rights to use, modify and distribute

AJZRE Inner Source

> REATIREMER. (ZEFMEEIIF]

provide rights to use, modify and distribute inside a company

Fi& Open Source
> REMEAFER. EXFIUEREINF!

provide rights to use, modify and distribute to everyone
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(FANEEEERIEHIRIS?
Do you know
who is creating Open Source?
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3. hME5#t[X Collaboration and Community
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3. IMES#tX Collaboration and Community

T I AN 4EP RIS

Who is creating and maintaining open source

1§QEJ: Traditionally
AN (FINERARETF)

private individuals (e.g. as a hobby)
« FE (HIANFERAFRIIEBIRR)

students (e.g. as an output of a research project)

214 Nowadays

- BAEHEFAEAR (GlalEEAE))

professional software developers (e.g. via company)
- BEegx (KB E))

foundations (e.g. via sponsoring)
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3. tIMES#tX Collaboration and Community
HEEBFRMIEEIAMIERE Who is contributing to open source and why

- BEESHERUTA
private individuals who want to fix bugs
© HEMINHARELRAAERFE (Fil: LLVM)
students who want their research to be applicable (e.g. LLVM)
- RERZFZAITNEERIAT (F120: RedHat)
companies who need to deliver features to their customers (e.g. RedHat)

H42&EHk What is a contribution

. BR(HEALES software code
- 3FFE documentation

o« MR AEIRIB S testing / bug reports
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3. IMES#tX Collaboration and Community

YAk How to contribute

1. fEGitHub', Gitlab?, Gitee’E¥ & LXE HFIE (FEHDX)
identify the upstream project on GitHub', Gitlab?, Gitee?, etc. (DO NOT FORK)

2. WRIBMRAVENEIE—MNT (BRI AREES R Ti8E)

create a patch based on your change (communicate before performing large changes)

3. E3XE| EirnE (flan: @ aFHAIEEKEE FHRHE)

submit to the upstream project (e.g. via merge/pull request or e-mail)

" https://github.com/
2 hitps://gitlab.com/explore
3 https://gitee.com/explore
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ST R ?
How to make money
with Open Source?

SIEMENS



4. 75\ 4ETL Business Models
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4. i3IS Business Models — Charity

HTFERESHEFRE, AMEHRZERSDEEIZFIRKT.
For ideological or philosophical reasons people provide free labour to create
Open Source.

&]f/l Motivation
- fRIRESHIEER solving own problems
- ERFEeF0A8 % showing-off skills and ideas
- ¥EIES promote ideology

£&i¥ Remarks
- KZBEFFIRIIE majority of open source projects
- BIBEFCIEY B might not scale
- BJFFEEMETFERE sustainability is questionable

SIEMENS
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4. ikiET{ Business Models — Sponsoring

AR AREXEFRFRERESSET (Flal, @I Github®EEf, Patreon')
Professional software developer requires/recommends users to provide funding
(e.g. via Github Sponsoring, Patreon?)

aJfll Motivation
- BREINME T professionalize charity project
- LHEFREF & full-time open source development

#&i¥ Remarks
- BEIRIZWIERERES (a0, 7 )FEEme)
sponsorship is increasing in popularity (e.g. Siemens sponsors projects)
A TSE B RRTTE R

sustalnablllty improved but not completely solved

' https://www.patreon.com/
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4. igli&Ez{ Business Models — Open Core

RNERHE—THRIE, HEREEIIRENXITEEFTIL.

A company provides an Open Source project in which certain features are only available to
paying customers.

&l Motivation
© BESRARATEELATE
establish a company around an Open Source company
« BlEEOIRFERYREIARTE

create a sustainable business model

%,I Remarks
BRINRIZEGIEAST (FlanGitlab)
successful case-studies available (e.g. Gitlab™)
- BERMAIZEGIFAR (FlElastic?)
failed case-studies available (e.g. Elastic?)
- BARIRE T R

business model limits Open Source contribution " https://about gitlab.com/blog/2022/07/14/open-core-is-worse-than-plugins/

2 https://www.elastic.co/pricing/faqg/licensing
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4. iIkiET{ Business Models — Product Integration
NEIGHHRGEMEIE NIRRT, FRESSFEER.

A company integrates Open Source into a larger system and provides funding and/or
maintenance.

z:}Wl, Motivation
BLOESHIMRTE (B TIEE)
reduce redundant R&D work (focus on value-add)
© HRRREXFRAYRASSER (A0, Meta LLM'XEEOpenAl LLM)
kill unique selling points of competitors (e.g. Meta LLM' vs. OpenAl LLM)

%,I Remarks
I SENIZ R

common business model
© KRB EAREIRTIE
most companies do not contribute back
© KT EERXNREGT REGRZERAE
relies on good-will and deep understanding of software development

' https://ai.meta.com/blog/meta-llama-3/

SIEMENS
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4. iIkiET{ Business Models — Product Integration

THEMSFER
Proprietary Unique Selling Point

EEFRMHA

non-differentiating technology e.g. MS Office -> LibreOffice

EEFRMHA

non-differentiating technology

e.g. VMWare -> QEMU

Legend:

Closed Source

s iR | coson
| ememm

non-differentiating technology e.g. MS Windows -> GNU Linux

Open Source
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4. i3IS Business Models — Summary

T RRERE T

Industrial Open Source needs funding

# Charity
> RESHFFRIME, BRI

majority of Open Source but not sustainable

%8l Sponsoring
> DAFREFERNRITEARTC

popular business model for individual Open Source maintainers

FFiE#» Open Core
> FRRABRIRITEWART

popular business model for Open Source companies

FEanEERk Product Integration
> NEIRARGE, (BRZAEESE

common approach by companies but lacks sustainability
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A ARE AN EFFR?
Why would anyone
use Open Source?
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5. izz S¥kbax Benefits and Challenges
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5. I 5HkE% Benefits and Challenges

IK1%E Benefits

< & A (TETIBEDRE

acceleration of R&D (focus on value-added features)

+ BTl (FFRREETABRREL)

higher security! (open source has less vulnerabilities per LOC)

< TSN EEiE
no vendor lock-in

" https://www.wired.com/2004/12/linux-fewer-bugs-than-rivals/
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5. I 5HkE% Benefits and Challenges

Pkdk Challenges

L)

v ZTEREA R AR

monopolies are more effective to maximize profits

< IFEERARERTRER
unique selling points might get lost

< FRZFXF/EIIME

there is no community and/or collaboration
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What's the impact
of Open Source?
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6. Z{5|Ff33 Case Studies
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6. Z=RUHZT Case Studies — Open Source Software

Linux'2— 1 GPLV2ITeIRUERERFE, | izATHRL
KEEIRSE, HEEFH. MRS TIEMIZEH,
Linux' is a GPLv2 licensed operating system used in
the majority of all servers, smartphones, network
devices and loT devices in the world.

EsfJH—aFETK,
(BINSEFH4000ZS 2L A R LSRR,

It was originally developed by a single student
yet today 4000+ developers contribute each year.

" https://kernel.org/
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6. =I5 Case Studies — Open Source Hardware

KiCAD'2—AGPLV3{FE]HIPCBT /I &EIt. Bt

B, 1220fE
ARG RYBIE,

L)

It a g YMFauE, MmsEINFF

KiCAD" is a GPLv3 licensed PCB layout and routing
software. It enables the creation of Open Source Hardware
by allowing the creation, modification and usage of
hardware designs without additional licenses.
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" https://www.kicad.org/
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6. Z=IiAT Case Studies — Open Source Semiconductors

OpenROADE—HDARPAZEIFHKXABSDITAIERY T{EAtE, AT k. E
MIEFSINLIT.

OpenROAD is a DARPA funded and BSD licensed workflow to route, check and
generate semiconductor designs.

EEFSIATL #YOpen PDKs, BEIRIFRESINRITHEATHRHEHITHE.
In combination with Open PDKs by semiconductor fabs it allows for the first time to
share semiconductor designs as Open Source.

' https://theopenroadproject.org/
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6. Z=IAR Case Studies — Open Source Infrastructure

BBERFITUNAX RIS R R 2 FIMRRIE Z2AH M ER D
Software mirrors like TUNA by the Tsinghua University are an essential
part of the Open Source environment.

BlIEEEITTENRFTVRFESER, FHERQBE).
They are often maintained by students from the CS majors and
sponsored by technology companies.

EREREEE, DEFETFHREF MY EAERE,
Especially important in China to maintain reliable build environments for
Open Source based products.
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6. ZfIEHFT Case Studies — Open Source Al

SARZHAMNEAEITIRRY!

Most Al environments today are not open source!

AlNliE=RFIsEIz T/ ELinux £, (EERIREERE:TXEHFBLOBsH/&HRY.
Al accelerators might run on Linux but proprietary drivers are developed against
firmware BLOBs.

ARESRAIGE R RE R R, (BERRIMEINEIEEEEIAM.
Al frameworks and training data might be open source but the resulting network
weights are usually closed.

HREFR_EIZAILLMERRIAES FAEZBIFRAY.

Al generated code by a LLM trained on Open Source is not immediately Open Source.
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7. REE54518 Summary and Conclusion
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7. BE&E545¢0 Summary and Conclusion

FHRE Open Source is...
« ... ISAEATE everywhere
© ... ZZHY secure
- ... RiERY flexible
© L AMUNERE ((REREE. BdE.. )

.. is not just software (but also hardware, data, ...)
FeJUFIREZ® Licenses are complicated

- = THE MIT, LGPL, GPL #1 AGPL ZaRIX 3!
try understand the difference between MIT, LGPL, GPL and AGPL

tt XM ERFFRAIZ OIS !

Community and collaboration is the core advantage of Open Source!
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7. BE&E545¢0 Summary and Conclusion

RAFANAISFIRED)

How you can interact in the future with Open Source

v T RIS TR Ous R TRIRE

know the open source software in your field of work

v BIEHIRICR

create an open source track-record

v UFRAUABIENZ /ARSI

publish your bachelor/master/PhD thesis as open source
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7. BE&E545¢0 Summary and Conclusion

FHIRHIR IR

Future Trends of Open Source

o ENHESGH (ERIEER/BIRNTRT)

supply-chain improvement (avoid legal/technical disruption)

o VFEIEEEBEY (B SBOM, SPDX)
automation of license clearing (i.e. SBOM, SPDX)

o REEME (AN EU CRA — RZR3EMEER)
security responsibilities (e.g. EU CRA — cyber resilience act)

o BZEXH.....
even more adoption...
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