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Betreff: Re: Workshop Sustainability & Ethics

Von: Eoin Woods <eoin.woods@artechra.com>

Datum: 28.08.25, 19:27

An: martin.erdmann@cern.ch

Kopie (CC): "Erdmann, Martin" <erdmann@physik.rwth-aachen.de>, "Warkentin, Angela"
<angela.warkentin@erumdatahub.de>

Hello Martin, sorry to take a week to reply ...

For Python there are several well known open source tools:

e “Pylint” is the classic tool and has been around for a long time. https://
www.pylint.org/. It’s very thorough, can be configured and customised in many
ways if needed and is straightforward to use. It has a reputation for being quite
verbose in its outputs.

e “Ruff” is much newer and is gaining in popularity because it runs very quickly and is
a bit simpler. It is probably a bit less thorough and configurable than Pylint, but it’s
a popular and proven tool. https://docs.astral.sh/ruff/

e “Radon” is more specialist but is a very good metrics tool specifically for Python.
https://radon.readthedocs.io. Many projects add use of Radon alongside Pylint or
Ruff.

e There are a number of others too including Flake8 and Black that are quite widely
used. But starting with Pylint or Ruff is probably the right thing to do.

Commercially there are also Python specific IDEs (development environments) like
Pycharm (https://www.jetbrains.com/pycharm/) that integrate these tools via plugins and
also provide their own sophisticated code quality checks and automated remediation in
many cases. People with academic email addresses can generally get Pycharm for free
subject to certain conditions on how it is used (https://www.jetbrains.com/academy/
student-pack/).

Turning to C++, it is a more complex situation, with both open source and commercial
tools which are widely used. This isn’t an ecosystem I’'m part of but I’m told that the
following open source tools are widely used:

e Clang-tidy, part of the “clang” compiler suite, which checks for code quality and C+
+ conventions in the code. https://clang.llvm.org/extra/clang-tidy/

e Clang-format which formats C++ into the standard format (and can be tailored for
site specific preferences). https://clang.llvm.org/docs/ClangFormat.html

e Cppcheck, which is independent of Clang and very good at finding C++ specific
bugs (memory problems, null pointers, ...). http://cppcheck.net/ (Commercial
version available too).

e OCLint, which is again independent and is very good at checking for design level
code quality (long functions, complexity, maintainability problems, ....). https://
oclint.org/
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You also have more commercial tools for C++ than Python.

e PVS-Studio, a long standing commercial static analyser. https://pvs-studio.com/

e CppCheck’s commercial version: https://www.cppcheck.com/

e SonarQube C++, a very comprehensive, and potentially expensive, C++ analysis
suite. https://www.sonarsource.com/knowledge/languages/cpp/

Again, you have commercial IDEs including CLion, which is part of the JetBrains Student
Pack linked above, and Microsoft Visual Studio, that they might well use already.

For C++ | would start with CppCheck and OCLint and see if they help. The commercial
tools tend to be popular in safety critical environments, like healthcare devices, where the
regulator demands a specific set of rules enforced, which doesn’t apply to you. I’'m sure
your developers would get a lot of benefit starting with the free tools (assuming they
don’t use them already).

| hope this is useful.

Best wishes,

Eoin.

On 20 Aug 2025, at 13:10, martin.erdmann@cern.ch wrote:
Dear Eoin,
hope you had wonderful holidays!

The primary languages in our field are python (for everyone) and for our expert developers C++. Although discussed
continuously, other languages do not play a major role.

The main issue is reliable, sustainable, well structured source code that can be maintained over more than a life time of a PhD
student.

Does this description help to select a quality ensurence tool?
Best regards,
Martin

Am 19.08.25 um 11:12 schrieb Eoin Woods:
Hello Martin, sorry for the slow reply, | just returned from holiday.

Yes there are both static and dynamic analysis tools available for a range of languages and environments to check “quality” of
code.

2 von 4 17.09.25,09:57


https://pvs-studio.com/
https://pvs-studio.com/
https://www.cppcheck.com/
https://www.cppcheck.com/
https://www.sonarsource.com/knowledge/languages/cpp/
https://www.sonarsource.com/knowledge/languages/cpp/

3 von 4

Re: Workshop Sustainability & Ethics

What languages would most of this code be written in? C++ or something else?

Do you know what aspects of quality you would be interested in checking? | can make suggestions but quality can mean

different things to different people and communities.
Best wishes,
Eoin.

On 7 Aug 2025, at 07:24, Martin Erdmann <martin.erdmann@cern.ch> wrote:

Dear Eoin,

thank you very much again for your most valuable time for our workshop on Sustainability & Ethics, and for sending us
extended information on production CO2 which is extremely valuable. We didn't have those before.

We briefly talked about quality metrics of source code. May | ask, is there a library used in industry that you would
recommend to us exploring?

With best regards,

Martin

Univ.-Prof. Dr. Martin Erdmann

lll. Physikalisches Institut A
RWTH Aachen University
Otto-Blumenthal-Str. 16
52074 Aachen

Germany

Tel: +49 241 80-27330/ 317

Fax: +49 241 80-22189
erdmann@physik.rwth-aachen.de
www.physik.rwth-aachen.de/user/erdmann
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