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OUR MISSION

Carriers Mezzanines White Rabbit

* Dozens of designs
* Modular & Generic
* Use of standards

* Industry Collabs

* 10y operation
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OUR MISSION

Open Data

open

Explore more than two petabytes
of open data from particle physics!

Explore

Wb About =

Open Access

iNSPIRE #ner

Literature Authors

Free Open Source
Software

Jobs Seminars Conferences More.

Discover High-Energy Physics content

How to Search

Open Hardware

OPEN HARDWARE

OPEN HARDWARE

Welcome 10 the Open Hardware Repository, a place on the web
for electronics designers at experimental physics facilities to
collaborate on open hardware designs, much in the philosophy of

the free software movement.

Getting Started




WHAT - WHY - HOW

OPEN HARDWARE

¢y Study No Vendor Lock-in
) Modify ® More Contributors Inspired by SW
) Distribute ¥ Higher Quality

) Make & Sell ¥ Our Mission



BRIEF HISTORY OF THE SW MILESTONES

1950 1970 1980 2000 2016
Fortran, COBOL Vi, emacs C, C++ Eclipse, SVN GITHUB
Punchcards > 35M repos

"L"'I'"'I""I""T"'L'T"I""

1960 1990 2005
OOP, Classes, Libraries MIT, GPL license GIT
Compilers



FOLLOWING THE FOSS PRINCIPLES

1 | Host

2 | License

31 Tools
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* Hardware, Firmware Software

* Design choices

* Document everything

% Issues tracking and detected bugs
* Mailing list discussions

OHWR.ORG
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* Users outside CERN > 100
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* Spinoffs > 9
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Open

COMMERCIAL VS OPEN

Commercial

Non-commercial

winning combination
Best of both worlds

Whole support burden
falls on developers.
Not scalable.

Proprietary

Vendor lock-in.

Dedicated,
non-reusable projects




Commercial Non-commercial

G| | COMMERCIAL VS OPEN

ey | s | 2220 | NON-COMMERCIAL OPEN-SOURCE

Fig1. - Problems encountered in open source

Incomplete or confusing documentation -
Unresponsiveness -

Dismissive responses -

Conflict -

Unexplained rejection -

Unwelcoming language or content -
0%




Commercial Non-commercial

G| | COMMERCIAL VS OPEN

Dedicated,

Proprietary Vendor lock-in. )
non-reusable projects

Fig5. - What open source users value in software

Stability

Security

User experience

Compatibility

Transparency

Customizability

« /. important not to have V. important to have »




FOLLOWING THE FOSS PRINCIPLES

1 | Host

3 | Tools



2 | CERN OPEN HARDWARE LICENCE V2

https://ohwr.org/cernohl
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* CERN-OHL-W: Weakly-reciprocal o e n "g;;’-@‘-?wé”;v

* CERN-OHL-P: Permissive TR

This source describes Open Hardware and is licensed under the CERN-
OHL-S v2.

You may redistribute and modify this source and make products using it
under the terms of the CERN-OHL-S v2
(https://ohwr.org/cern_ohl_s_v2.txt ).

This source is distributed WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY, INCLUDING OF MERCHANTABILITY, SATISFACTORY
QUALITY AND FITNESS FOR A PARTICULAR PURPOSE. Please see
the CERN-OHL-S v2 for applicable conditions.

Source location: htty xample_url

As per CERN-OHL-S v2 section 4, should You produce hardware based
on this source, You must where practicable maintain the Source Location
visible on the external case of the Gizmo or other products you make using
this source.




FOLLOWING THE FOSS PRINCIPLES

1 | Host

2 ‘ License




| TOOLS

. Hardware
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3 | TOOLS

Il. Gateware, Firmware

* Simulators: GHDL * Dev Flow: HDLmake | Cheby

File Edit Search Time Markers View Help
) B R | ¢ O[] @ [ Fomosec ]
< 55T Signals H/W Address Type Name HDL prefix C prefix
lé”_0E|p I:::ﬁter[?:a]:laz 2 D; B4 /85 186 9-7 a; B0 @A BB |BC a[: BE oF 10 |11 d BA9000 REG @QQ Eugs £99e
L counter clk=0 0x0004 REG regl regl regl
sigterm=o 0x0008 REG req2 reg2 reg2
Signals 0x0010-0x001f BLOCK blockl block1 block1
%_ 0x0010 REG blockl.blreg0 blockl_bireg® blockl.bireg®
0x0014 REG blockl.blregl blockl_biregl blockl.bireg1l
0x0018 REG blockl.blreg2 blockl_bireg2 blockl.bireg2

0x0020-0x002f SUBMAP subl subl subl

1. Memory map summary

Filter: |

|:Append:| | Insert | | Replace | a P



51 TOOLS

The Future

% Libraries (circuits, sub-assemblies) for HW

* Version Control for HW

* Debug at the module level

* Integrated environment with all tools in one place

* Mixed Language Simulator

A. Wozniak OHS 2020



BRIEF HISTORY OF THE SW MILESTONES

1950 1970 1980 2000 2016
Fortran, COBOL Vi, emacs C, C++ Eclipse, SVN GITHUB
Punchcards > 35M repos
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1960 1990 2005
OOP, Classes, Libraries MIT, GPL license GIT
Compilers



OHWR.ORG: A SUCCESS STORY
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When every ns counts / T 'i-&_r*g;\\‘_
* CERN needs N NoR-
* Based on Open standards {f/”\ o
% [nstitutes & Companies / 2
* High Quality product P N\

* Open & Available in industry
* |[EEE standard-extension

* WR collaboration




YOUR CONTRIBUTION

* ohwr.org
% kicad.org

% zeno0do.org
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