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Kitware / Leader in Al
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Sustained Growth
Since creation of the company
100% employee-owned

. scientific open source solutions
Software development
Based on open source tools

300+ active projects worldwide @ 0

20+ years of expertise
Kitware USA, 1998
Kitware Europe, 2010
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65% staff with PhD or Master

High Level customer expertise

230 employees Worldwide

6 offices across USA/Europe

Revenue 2020
$39M consolidated




Applications / Universal Platforms
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Desktop Mobile Cloud /HPC
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Areas of expertise / Built on open source
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Computer Data and Scientific Medical Software
Vision Analytics Computing Computing Solutions

& kitware




Kitware / Services

@ ® ®
GRANT
TRAINING SUPPORT DEVELOPMENT COLLABORATION
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Qui suis-je ?

e Francois Mazen

e Directeur Visualisation Scientifique a Kitware
Europe, France

e Carriere dans les logiciels pour la simulation
scientifique (Ansys, Siemens PLM)

\nsys
. L SIEMENS
o Développeur de logiciels libres
Mainte de la distribution li Debi /AW
° neur de la distribution linux Debian ((kltware
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ParaView / High-Performance Post-Processing (2002)

e Open-source, multi-platform, data analysis and .
visualization application lll ParaView

e Analysis of extremely large datasets using distributed
memory computing resources




ParaView Community

Open Source Software (BSD license)
Run on most of Top500 HPC
e 300000+ download yearly from
Kitware servers
e More users via other unknown
download channel (Linux
packaging, Enterprise distribution...) contibutors perMonth
e 157k commits made by 339

contributors since 2000
e 1.6M lines of code

K kitware v
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ParaView Ecosystem

Omniv .
(Open\",\ =8 O O:)nenn USD. O PyTo rch

Batch mode
(ParaView
Python)
Jupyter . > 3 =m| ParaView
) N - B Client
o
. / ParaView \ ll ParaView
Catalyst Server Web
R
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ParaView / Nvidia

<X NVIDIA.

e On-Demand rendering
e Omniverse ParaView Connector

e 3D Volumetric visualization
e ParaView plugin for Index

e Ray-tracing
e OptiX integration with ParaView
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ParaView / Intel -
intel

e Distributed Rendering on CPUs
e The Open, Scalable, and Portable
Ray Tracing Engine (OSPRay)

e Code parallelization
e Threading Building Blocks (TBB)

e Intel GPU support
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ParaView Use Cases: Climate Simulation (DKRZ)

Temperaturanderung gegeniiber 1995-2014

MPI-ESM LG / RCP 8.5 Changes in Precipitation g A e

Color:  Changes in Preciptation 2071 - 2100 with respect to 1986 - 2005
Height: Monthly Average Precipitation for 1986 - 2005

https://www.dkrz.de/de/kommunikation/klimasimulationen

& kitware


https://www.dkrz.de/de/kommunikation/klimasimulationen

ParaView Use Cases: Weather Forecast (The Cyprus
Institute)

https://www.kitware.com/scientific-visualization-of-weather-research-and-forecasting-model-output-in-paraview/

. Terrain following wind field
& kitware J "


https://www.kitware.com/scientific-visualization-of-weather-research-and-forecasting-model-output-in-paraview/

ParaView Use Cases: impact of tornado wind on
buildings (NemosFlow)

/

7\
2

Top boundary condition :
Outflow + imposed gyration

Urban area ¥ ]

.x‘y Lateral boundary condition :
Inflow + imposed gyration
Velocity magnitude Pressure coefficient Cp
[ |
//< | e t https://www.kitware.com/cfd-post-processing-with-paraview-a-practical-case-in-wind-engineering-impact-of-tornado-wind-on-buildings/
N\ KICWAre 23


https://www.kitware.com/cfd-post-processing-with-paraview-a-practical-case-in-wind-engineering-impact-of-tornado-wind-on-buildings/

4
CALM-AA: Tooling for Aeroacoustic Studies

convergence of digital simulation
approaches and experimental tests
during work on the reduction of
aeroacoustic noise

Ilayout #2® | +

S ANeLsLE WA ALk =1 RenderView3 [ |

~ Acoustic Data Visualization
using VR in ParaView

mevalero https://www.kitware.com/explore-large-acoustic-data-with-the-digital-
Acoustic Power (dB): 144.388 signal-processing-plugin-in-paraview/
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https://docs.google.com/file/d/10Y4fdXmFHKwjcOF6diPzeBCR9zDvRuRc/preview
https://www.kitware.com/explore-large-acoustic-data-with-the-digital-signal-processing-plugin-in-paraview/
https://www.kitware.com/explore-large-acoustic-data-with-the-digital-signal-processing-plugin-in-paraview/

VESTEC: Visual Exploration and Sampling Toolkit for
Extreme Computing

Urgent decision making using
ensemble simulation and in-situ
analysis with ParaView Catalyst

Generic Use-Case Workflow

Stakeholder space weather event using the iPIC3D simulator

: « Intermediate
/ Visualization Node

< Download Link
Upload Link >

// < https://www.kitware.com/urgent-decision-making-using-ensem
\\ |<I twa re ble-simulation-and-in-situ-analysis-with-paraview-catalyst/

Simulation running on the
Supercomputer

Local Termma[



https://www.kitware.com/urgent-decision-making-using-ensemble-simulation-and-in-situ-analysis-with-paraview-catalyst/
https://www.kitware.com/urgent-decision-making-using-ensemble-simulation-and-in-situ-analysis-with-paraview-catalyst/

lea I"VieW A Visualization and Analytics Toolkit
Deep Learning with Lidar Data
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A + HPC = ParaView ?
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Surrogate Model Inference in ParaView

File Edit View Sources Filters Extractors Tools Catalyst Macros Help
BREAY DO o dRE KA - el - |2 maxis 199
EIPBPHRE® O ¢ XKe@Badbgiac? Feea

Pipeline Browser O | Mlayout #18 | +
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®alypht
* @ AnnotateTimeFilter1

Properties | Information = Output Messages  View
Properties ®
[2) * ?

Search ... (use Esc to clear text) @

First timestep =

Last timestep

= Display (UnstructuredGridRepresentation)

Representation  Surface
Coloring
7 predicted_v ~ | Magnitude -
s Edit BIEREE
Scalar Coloring

VI Map Scalars

V! Interpolate Scalars Before Mapping

https://player.vimeo.com/video/6813591427?h=256ce5d59f&dnt=1&app id=122963
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https://player.vimeo.com/video/681359142?h=256ce5d59f&dnt=1&app_id=122963

Al in ParaView

NAVASTO

0.
. . Clf: 0.2417 +/- 0.0073
.withreal-time feedback on flow field... 1:0.2213 +/-0.0134

—_—
VTK | ncs
PolyData Paraview )

object filter

5

Remote NCS
model 3
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Surrogate Model Training Monitoring with ParaView

Update model weights () PyTorch

Run inference at specific .
(velocity, time) O PyTOFCh

e Live visualization
; i v —
® St.eerlng to .| n.teract e )
with the training e (|

Inference result and loss graph shown in real time

A. Ribes, F. Mazen, L. Meyer. In Situ Monitoring and Steering Deep Learning Training from Numerical Simulations in ParaView-Catalyst. Talk at In Situ
Infrastructures for Enabling Extreme-Scale Analysis and Visualization (ISAV'22), November 13, 2022, Dallas, TX, USA.

F. Mazen, A. Schieb, A. Ribes, L. Meyer. Visualize, Monitor and Control the Training Process of a Deep Surrogate Model in ParaView. ISC HPC 2022
Project Poster Session. Hamburg, Germany. May-June 2022.
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Jumeaux Numériques / Visualisation Scientifique

& kitware



Jumeaux Numériques / Visualisation Scientifique

Construire

& kitware




Jumeaux Numériques / Visualisation Scientifique

Construire Controler

M paraview
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Jumeaux Numériques / Visualisation Scientifique

Construire Controler Exécuter

M paraview
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J¥ ParaView

Take Part in the ParaView User Day Europe!
Lyon, France - September 26th, 2024

e Inspiring keynotes

Lightning talks by users

Kitware one-to-one hands-on sessions
Demo space

ParaView dinner (optional)

Join the experience and present!

We understand the value of your expertise, if you want to share with the community, we
welcome you to submit a presentation title and summary to present during the event.

<\/< k| twa re More Info: https:/www.kitware.eu/paraview-user-day-europe-2024/ 35
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