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<N New releases

o Major release #v0.6.0 (May 27th):

* Main feature: running MPI simulations on CPU and GPU
using mpidpy -> Check deep-dive on Wakis#2

o Minor release #v0.6.1 (Nov 5t):

Features:

*  Multithreading execution with Intel MKL support for
OpenMP - speedup x6 on 12 threads for 10M cells simulation

* Execution on single (np.float32) or double (np . float64)
precision > speedup x2 and %> memory on CPU,
speedup up to x32 on consumer GPUs (RTX, Titan)

*  Freq-domain field monitors and counter-rotating beams by E.
Lamb-> Today’s topic ©

* Smart meshing foundations & parameter logger by A. Huber
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Wakis v0.6.1 (==

Wakis v0.6.1

This release introduces major improvements to performance and u
%100 speedup on mid-range GPUs, MKL backend integration for n
operations), adaptive mesh refinement (first steps, WIP), STEP gea
parsing, added IDDEFIX wrapper for streamlined simulation extrap
imported solids with widgets. It also enhances multi-GPU compatit

#" New Features

* [ SolverFIT3D
o Performed data-type tracking to enable running single-pft
passing dtype=np.float32 to solver constructor.

Added MKL backend for optimized CPU computations, wi
Introduced environment variable to control MKL threads §

°

°

°

Added callback function argument ( fun(solver, t) ) exe
monitoring.

° g boundary (ABC) for |
Added single-precision support for solver initialization at

°

* & Mesh Refinement

°

Introduced adaptive mesh refinement based on OpenFO|
recalculation - Work in progress

°

Added example notebook_006 showcasing refined mesh {

* # Geometry & CAD Tools

°

Added unit extraction from STEP files and automatic STL
geometry.load_stp() now supports file paths and lower¢

°

°

Added tests for geometry unit handling and material casé
* i Visualization

© Added interactive inspect3D visualization supporting bol

°

Introduced new plot_stl_mask() tool with interactive 30
domain.

© Added offscreen plotting support for headless servers (e)

.

L. WakeSolver

© Added on-the-fly wake potential computation and IDDE
© Improved extrapolated wake consistency with CST/Wakis |
© Implemented wakelength attribute loading when using |

. Miscellaneous

° GPU/CPU integ! — unified (
© Enabled multi-GPU test cases and performance optimizat|

-

7@ Made with & GitHub Copilot

% Other Tag Highlights

o [5 Tests

© Added GitHub Action to trigger tests automatically on PR open or sync.
© Added MKL vs SciPy backend tests and hardware info retrieval (threads, sockets, affinity).

© Added test coverage for geometry scaling. lowercase material import, and ABC boundary handling.

* & Documentation

°

Updated multi-GPU and MKL installation guides.
Added CSG geometry and PyVista snippets to the User's Guide.

°

°

Refined Physics Guide, improved clarity on S base units.
Added SWAN badge, DOL and tutorial repo to README.

o

°

Simplified issue and feature request templates for contributors.
* & Build & Compatibility
© Ensured NumPy 2.0+ compatibility.

© Upgraded PyVista dependency to enable | (union) operator for CSG modeling.

“. Budfixes

® Fixed crash in GPU memory pinning and added to_gpu() routine for reliable field transfer.
* Fixed axis allocation in grid and tensors inspect() .

® Fixed robustness of load_results() to ensure trailing slash consistency and

loading of si N
* Corrected transverse impedance save to logfile.

* Fixed synchronization in MKL backend initialization when GPU is disabled.

* Fixed minor doc typos and link issues (e.g. WSL installation link).

* Fixed nightly test failures caused by lowercase material names.

© L New Contributors

* @elleanor-lamb made their first contribution in #17
* @Antoniahuber made their first contribution in #20
© @Antoniahuber — Implemented geometry unit extraction, STL scaling. material normalization, and related tests.

© @Elleanor-Lamb — Added Frequency domain monitors and possibility of having 2 counter-rotating beams. Updated
documentation for HTCondor and GPU installation.

» Full changelog
Full Changelog: v9.6.9...v0.6.1

83 commits & Docs ~ Tests %, Fixes € Style Features  Other

% of Commits ~ 26.5% 10.8% 9.6% 8.4% 35.0% 9.7%
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https://github.com/ImpedanCEI/wakis/releases/tag/v0.6.0
https://indico.cern.ch/event/1531249/contributions/6443127/attachments/3043697/5377466/WAM2_EFG.pdf
https://github.com/ImpedanCEI/wakis/releases/tag/v0.6.1
https://www.intel.com/content/www/us/en/developer/articles/technical/numpyscipy-with-intel-mkl.html

N New releases

o Minor release #v0.1.1 (May 27t)

Contributions:

e Updated Binomial and Parabolic distributions to match the RF
Toolbox by Michela Neroni (Issue #4 and #6)

* FCC-ee beam parameters and 3D power loss maps by Jintao Li

Update of binomial and parabolic distributions #7
elenafuengar merged 3 commits into TnpedancETsmaln from Michelanz:binomlial change (D)3 weeks ago

Q) Conversation 1 - Commits 3 F) Checks o [ Files changed 3

Michela02 commented 3 weeks ago » edited ~ Member -+

In "beam.py, the binomial and parabolic distribution were updated to match with the q-gaussian distribution and to homogenize
to SY-RF-BR definitions.

References:

© Alexandre Lasheen PhD Thesis (https://theses hal science/tel-01565969v1/file/72238 LASHEEN 2017 diffusion.pdf)

* “Numerical noise due to binning in macroparticle simulation:
(https://cds cern.ch/record/2798923/files/!

Lasheen

erical%20noise%20due%20to%20binning %21

macroparticle%20simulation

« Danilo Quartullo PhD Thesis
. zait/sites/defaulty
* Juan Federico ESTEBAN MOLLER PhD thesis (https
70dec785605)

/6195 PTD2020 Quartullo Simulations RF_Beam WE

df)

e-4882-9a8c

finfoscience epfi.ch/entities/publication/27a1a2cc

Additional papers demonstrating matching between measurements and simulation of bunch with binomial distribution:

celBeams 26.014401,

https/fjo s org/prab/ ct/10.1103/PhysRevAccelBeams 24.011002)

« “Threshold for loss of Landau damping in double-harmonic rf systems”, L. Intelisano et al
(ttps://journals aps org/prab/pdf/10.1103/sd1q-qgbx)

Older references:

« “Representation of beam ellipses for transport calculations”, W. Joho
(https://indico psi ch/event/3484/attachments/5948/7502/TM-11-14.pdf)
mplitude Distribution", S. Koscielniak et al
S/WEPG/WEP131G.PDF)
« "BUNCHED BEAM COHERENT INSTABILITIES", Laclare (https/

[©]

« “Decoherence of Displaced Beam with
(https://proceedings jacow.orq/e96/PAl

/611596 files/p264 pdf)

istissue state:closed

Edit <> Code ~

+25 -13 mmmm

o— "
s *
Labels 7 @
Documented via Issues
- and Pull Requests
Closed 2 Author ~

] Open 1

[} & Binomial and Parabolic distribution in BIHC = enhancement

#6 - by elenafuengar was closed 3 weeks ago

(] © Bug: definition of "e” constant ()

#4 - by Michela02 was closed 3 weeks ago
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Compare /

BIHC v0.1.1 (ueo)

@elcnafuengar released this last week 3 commits to main since this release  © v0.1.1 -0 5df63bd @

BIHC v0.1.1

Features

o User-defined templates for filling schemes (LHC, SPS beams) in fillingschemes.py exposed as
bihc.filling_schemes

e @Jishnnn Added FCC-ee parameters in beam.py and examples on computing 3D power loss maps on
examples/WireScannerPlossMap

Merged pull requests

¢ Importing "e" constant from scipy by @Michela02 in #5
¢ Update of binomial and parabolic distributions by @Michela02 in #7

New Contributors

* @Michela02 made their first contribution in #5

Full Changelog: vo.1.0...v0.1.1

Contributors

Jishnnn and Michela02
v Assets 2

m Source code (zip) last week

m Source code (tar.gz) last week

Chb
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https://github.com/ImpedanCEI/wakis/releases/tag/v0.6.0
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<N New releases %

IDDEFIX

o Minor releases #v0.1.1 (July 227 ) and #v0.1.2 (Oct 26th)

Features:

Compute convolution and deconvolution with a Gaussian
bunch after discussion with E. Macchia = showcase in
example 006

Automatic detection of best objective function
depending on data type (real / complex)

November 26th, 2025

ch

IDDEFIX v0.1.1 £

IDDEFIX vO0.1.1

Coming soon!

ch

% New Features v0.1.2 G Vi
* Convolution and Deconvolution Utilities
© compute_convolution() : perform wake potential convolution with a
Gaussian bunch using different backends ( numpy , scipy, I DDEFIX V0.1 .2
scipy_fft ).
© compute_deconvolution() : estimate impedance from wake potential Released on 2025-10-31
assuming a Gaussian charge distribution.
© gaussian_bunch() : generate time-domain Gaussian profiles from ua' NeW Features
RMS or standard deviation.
o All functions now use standard deviation o to match CST and

o feature: add Abs objective functions and facilitate selection of objective
physics convention.

functions within framework.py - objective function now supports str

o feature: select most convenient objective function depending on data

% Other Tag Highlights

type
. Examples: . i
o Added notebook ee6 demonstrating convolution and % Other Tag nghllghts
deconvolution techniques using CST data.
© Improvements to docstrings for all new utility functions. * style: improve extrapolated plot using scienceplots in some example
notebooks
YL Bugﬁxes ¢ build: improve release template

* build: add release workflow and template
¢ Fixed notebook attachment error in example directory.
* Switched all wake potential calculations to use standard deviation o E'% Bugfixes
instead of RMS bunch length, improving consistency with CST Wakefield

and Wakis 3 . Ssravr
* fix: removing resonances from smart bounds that have inf inf q

1 values (PR: #6 and Issue: #5)

e fix: fix conv and DE sigma to match with CST for the transitions case

e fix: undo the change in sigma formalism

E. de la Fuente Wakis meeting #3


https://github.com/ImpedanCEI/IDDEFIX

Collaborative WOI’kﬂOW (Issue = Pull Request)

o To track and document features and bugs needed, open a GitHub ISSUE and
propose changes through a Pull-Request linked to that issue ©

is:issue state:open Cu rre ntly open Issues Q O Labels > Milestones m

(] Open & Closed 12 Author ~ Labels ~ Projects ~ Milestones ~ Assignees ~ Types ~ =4 Newest -~ Tra Ck

(] Implement SIBC for good conductors ' enhancement m i|eSt0ne

Improved @ me ’ e @
#45 - elenafuengar opened yesterday-cp Accurate represe... rogress
traceability and P
. . (] ® Update Wake integration to account for non uniform grid = enhancement O
(0] rga n Izat on Task = #41 - elenafuengar opened last Week‘::D Smart non-unifor...

] ® Address CodeQL findings (R ara) (style

#36 - elenafuengar opened 2 weeks ago-cp Improve GitHub ...

(] ® Match the PML properties to beam path material ' enhancement

#33 - amorimd opened 2 weeks ago-CF’ Improve robustn...

[ ] ® Improve tests: include frequency domain monitors and wake extrapolation -

#30 - elenafuengar opened 2 weeks ago-cp Towards (at least...

©

) ® Wake function definition in Physics guide (i urny @
#16 - finetrade opened on May 29
(] ® Not enough GPU memory for simulations - Sha red issues a nd
_ . mp -
#15 - finetrade opened on May 14 . .
discussions among
(] Field monitors: output Fourier Transform (DFT), flux calculations? ' enhancement . -
o P ®FD community 0. @

#9 - erikshipton opened on Feb 24

(C\ERN} November 26th, 2025 E. de la Fuente Wakis meeting #3



Collaborative WOI’kﬂOW (Issue = Pull Request)

o To track and document features and bugs needed, open a GitHub ISSUE and
propose changes through a Pull-Request linked to that issue ©

Recently closed Issues

(] Open 8 Closed 12 Author ~ Labels ~ Projects ~ Milestones ~ Assignees ~ Types ~ =1 Newest ~

Automatically

111 —&  linked pull

[] & Add MKL multithreading installation to documentation

#39 - by elenafuengar was closed last week

N request
(] & Allow saving (and loading) the generated grid in HDF5 format ' enhancement et @
#32 - by elenafuengar was closed last week-cp Smart non-unifor...
[ | @ Logfile for the solver = enhancement o
La bel an d #29 - by Antoniahuber was closed 2 weeks ago
categorize code | (| © Result Path for STL files P,
C h a nges #25 - by Antoniahuber was closed on Oct 21
(] © Show beam path in geometry = enhancement " e
#24 - by Antoniahuber was closed ).resterci:::),'-C:3 Smart non-unifor... Eve ry p u | I_ re q u est
(] @ Recognize the units in .stp files enhancement M O & needs to pass the
#23 - by Antoniahuber was closed last month a utomatic
(] ® Color Assignments with lists (IED e = CPU/M Pl tests to
#22 - by Antoniahuber was closed 3 weeks ago b d
e merge
[] ® Acceptance of capital letters in materials o, @
#21 - by Antoniahuber was closed last month
CERN . .
(\ ?}3 November 26th, 2025 E. de la Fuente Wakis meeting #3 6



Collaborative WOI’kﬂOW (Issue = Pull Request)

o To track and document features and bugs needed, open a GitHub ISSUE and
propose changes through a Pull-Request linked to that issue ©

Open pull requests

Filters + (Q is:prisiopen O Labels 1 P Milestones 6 & New pull request

J 19 40pen . 22Closed Author ~ Label ~ Projects ~ Milestones ~ Reviews » Assignee ~ Sort »

(J 17 Smart Mesh enhancement
#47 opened 2 hours ago by Antoniahuber « Review required ) 2 of 4 tasks EI':> Smart non-unifo...

O n Implement SIBC (Leontovich boundary condition) for good conductors ~ = enhancement O1 @ A
#46 opened 19 hours ago by elenafuengar » Review required () 2 of 4 tasks EP Accurate represe...

©) 1i Add automated release notes generation workflow v/ (&)
#42 opened last week by Copilot | Al | » Draft Q 4 tasks done .
Milestones

U 1 Customize the PML to account for beam path in non vacuum material v
#34 opened 2 weeks ago by amorimd « Draft E‘, 6 tasks

Pull request template tasks:

o Follows PEP8 guidelines (checked by CodeQL pipeline) ]
o Passes automatic tests (checked by MPI/CPU test pipeline) pass the automatic CPU/MPI
o Added to documentation or used in an example tests to be merged

Every pull-request needs to

(C\ERN} November 26th, 2025 E. de la Fuente Wakis meeting #3



Project milestones

Open 6 Closed 0 =1 Sort -~
Towards (at least) 90% test coverage .- ShOW ISSUesS a nd
i i i . i is ori i i intai i 0% complete 1open 0 closed
Wakis code. coverage is Ievaluat.ed using Codel.Iov (https.//abou'f.codecov.m/). It is primordial to |r.npr0\.'e and maintain a high test P P pu I |_req u est related
coverage (lines of code in Wakis executed during the tests run) in order to ensure robustness during development. Furthermore,...
Due by June 30, 2026 « 0/1 issues closed tO th e Mmi Iesto ne

Modelling of dispersive materials

Wakis does not currently support frequency-dependent permittivity and permeability models. In order to simulate materials present 0% complete O open 0 closed
in numerous impedance devices, such as ferrites or metamaterials, a model for dispersive material response in time domain is...

Due by June 30, 2026

Track milestone

Accurate representation of material properties

Wakis allows to simulate materials with anisotropic permittivity, permeability and conductivity that do not depend on frequency. To 0% complete 2 open 0 closed

extend the applicability range of Wakis, while keeping the computational resources reasonable, 2 major implementations are... p rogress

Due by June 30, 2026 « 0/2 issues closed ( me rged P u I |_
Smart non-uniform meshing around imported CAD solids req uests)

At the moment, Wakis implements an hexahedral grid, allowing different mesh sizes in x, y and z directions. To improve 80% complete  1open 4 closed

convergence with lower number of computational cells, a non-uniformly spaced, grid refinement method is needed. The idea--...
Due by June 30, 2026 « 4/5 issues closed

Improve robustness of open boundary implementation ee
A more robust implementation is needed for simulations above pipe cutoff, with lower reflections from propagating modes and 0% complete  1open 0 closed

divergence correction for the beam current injection. The current open boundary implementations are ABC-FOEXTRAP and uni-axi...

Due by June 30, 2026 + 0/1 issues closed

Improve GitHub code quality (CodeQL) statistics
Achieve maximum score in code Maintanability and Reliability reported using github codeQL: 0% complete  1open 0 closed
https://github.com/ImpedanCEl/wakis/security/quality

Due by January 1, 2026 « 0/1 issues closed

CERN
\
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Thank you for participating ©
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Thanks to all!

Code development is a big collaborative team effort:

Thanks to contributors (code or expertise):

Lorenzo Giacomel, Giovanni ladarola, Carlo Zannini, Manuel Cotelo, Ellenor Lamb, Antonia Huber
\ddefix team: Malthe Raschke Nielsen, Sébastien Joly, Bernardo Abreu Figueiredo
BIHC team: Leonardo Sito, Francesco Giordano, Jintao Li, Benoit Salvant, Carlo Zannini, Michela Neroni
Neffint team: Eskil Vik, Nicolas Mounet

+ extended thanks to:
Chiara Antuono, David Amorim, Szymon Lopaciuk, Elena Macchia, Giovanni Rumolo (CERN),
Jean Luc Vay, Weiqun Zhang (LBNL), Erion Gjonaj (TU-Darmstadt)
& Eduardo Oliva (UPM)
for the very useful discussions

(C\ERNzé November 26, 2025 E. de la Fuente Wakis meeting #3
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