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WP2 April - Welcome & Agenda

1. Approval of minutes from Monthly Meeting February 2022
> (All), ~5 Min

2. Review WP2 Status on Interaction Rooms
> (Morris Riedel, Matthias Book, Helmut Neukirchen), ~10 Min

3. Realization of the SW Framework
> (Morris, Liang, Johannes et al.), ~20 Min

4. Upcoming Deliverables
> (Morris et al.), ~5 Min

5. Status WP2 Training Plans
> (Morris et al.), ~5 Min

6. Compelling Scoreboard Review & Next Steps
> (All), ~15 Min
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Agenda Item (1) — Minutes Approval — March 2022 RAISE

O
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Minutes Approval — Monthly Meeting March 2022 RAISE

Center of Excellence

> Minutes available in BSCW
» https://bscw.zam.kfa-juelich.de/bscw/bscw.cgi/3340884
» TBD(all): Any objections or additions/changes?

2021_09_30_Monthly Meeting September 2021

Slides & Materials from Meeting 2021-09-30
2021_10_29_Monthly_Meeting October 2021

Slides & Materials from Meeting 2021-10-29
2021_11_26_Monthly_Meeting November 2021

Mars Riedel » @ RAISE WP2

Slides & Materials from Meeting 2021-11-26

Open 11 Closed 10 All 21 Sl |a] & || edtisses

& 2022_01_31_Monthly_Meeting_January_2022

Recent sarches | Search orfitr resuts, oue date .
Slides & Materials from Meeting 2022-01-31

& - Create Fact Sheet Task 44 Sound Engineering @

£
#21 - created 3 minutes ago by Morris Riedel (9 WP2 Fact Sheet Collection Completed Apr 30, 2021 updated just now
= 2022_01_31_CoE-RAISE-WP2-Monthly-Meeting-Riedel-v1.pptx

B - Create Fact Sheet Task 42 Sesmic Imaging @2
#20 . created § minutes ago by Morrs Riedel (9 WP2 Fact Sheet Collection Completed £ Apr 30, 2021 updated just now

2022-01-31-Monthly-Meeting-January-2022-Minutes-v1

8- Crate Fact Shet Tsk 43 Manufacturing @
#18 - created 1 month ago by Morris Riedel (® WP2 Fact Sheet Collection Completed £ Apr 30, 202 updated just now
8- Create Fact et Task 31 Turbulet Flow 5@ 2022-01-31-Monthly-Meeting-January-2022-Minutes-v1
417 crated 1 month ago by Morts Redel (9 WP2 FackShet ollecion omplted. (3 4pr 30,202 updated 16 minutes ago

s@: 2022_02_28_Monthly_Meeting_February_2022

B - Create Fact Sheet Task 41 Fundamental Physics

#16- reated 1 ot ago by Mors Redel (D WP2 Fact Sheet Collection Completed € 4pr 30,2021 updated 2 eeks ago
- Crest FactShet Tk 3.2 o Enrsy N sae Slides & Materials from Meeting 2022-02-28

#14 - created 1 month ago by Morris Riedel (D WP2 Fact Sheet Collection Completed €3 Apr 30, 2021 updated 15 minutes ago

B - Create Fact Sheet Task 3.5 Coating s @ =] 2

e eeaed s o At V02 St Colcin ol 8950 22 2022 03_30_Monthly Meeting March 2022

8 - Used Doodle for WP2 Monthly Meeting April 2021 Date & Time. 5 @2 H : .

e o230 o e, (oW oy e A 2621 930252 Slides & Materials from Meeting 2022-03-30

B - Create Fact Sheet Task 3.3 Reacting Flows & Task 3.4 Engine Design 8 @4 - o

#11reaed 1 month ago by MorrisRedel ® WP Fac Sheet Collecton Completed. £ Apr 30, 2021 updated 12 minues ago 2022_03_30_CoE-RAISE-WP2-Monthly-Meeting-Riedel-v1.pptx

8 - Used Doodle for WP2 Monthly Meeting May 2021 Date & Time. L]

19 crste 1 minutes 2 by Mors iedl O VP2 Moty ieetng - iy 2021 €3 iy 31, 2021 upcate 11 miues ag0 I 2022-03-30-Monthly-Meeting-March-2022-Minutes-v1 -.docx I

B - Create WP2 Expertise Matrix Draft and Circulate for WP2 Review ® @o

#7 . created 2 months ago by Morris Riedel (D WP Expertise Matrix Exists €3 May 31, 2021 updated 15 minutes ago P R T e e
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Agenda Item (2) — Review WP2 Status on Interaction Rooms RAISE

O
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Interaction Rooms via MURAL Boards & Milestone Inputs

Problem Canvas Data Canvas

ehRTECES I @BOL»
exeBOO% IHOLS
shRTECES IROL .

SEoLe7? T
FEOLe? !
sEOA+T !

Interaction Room 3.4
Engine Design

B

PEEEE

ES

Maodel Canvas Architecture Canvas

v

> TBD(all): Do people use the MURAL boards

RAISE

Center of Excellence

£-wp2
:

O
e

"Actions & Scoreboard
Follow-through & Compelling Scoreboard
&) Fact Sheets

O
&

Fact Sheets & Materials

O
[

& Interaction Rooms

] “IR Mural Links
| T —
- = o
E-Li <
[ s Library Ia
> g
. [ Decomposiion Canvas | g
IR Mural Links
IR3.1 Turbulent Flow: https://app.mural hiasbook885: hiasbook8855/1621377866397/8613¢384d54f66fb5e78599ff307a4ce8a9090c0?sender=ul5¢3008bb41d6628a5bb5701

IR3.2 Clean Energy: https:/app.mural.cc hiasbook8855/m/matthiasbook8855/1621377887905/cb44cca3eedd3bb9964fbfa36afl 6b1bfece085f?sender=ul5¢3008bb41d6628a5bb5701

IR3.3 ive Flows: https://app.mural.co/t hiasbook88S5. hiasbook8855/1621377959022/0¢363886f24833ecb19b025d87324b57fd50e2db?sender=ul5¢3008bb41d6628a5bb5701
IR3.4 Engine Design: https://app.mural.co/t hiasbook8855/m/ hiasbook8855/1621377976343/8d7ababbe09af3b2ffd305d2f709¢53661ac889d?sender=ul5¢3008bb41d6628a5bb5701

IR3.5 Coating: https: mural thiasbook8855, hiasbook8855/1621377991014/7a5d7e1eaf230178342d1e1d4a84d656d9055d52?sender=ul5e3008bb41d6628a5bb5701

IR4.1 Fund I Physics: https://app.mural.co/t/ hiasbook8855/: hiasbook8855/1621378007555/6f0d5285feaecSeafa515bd6676e84d8b4879d39?sender=ulS5e3008bb41d6628a5bb5701
IR4.2 Seismic https://app.mural.co/t/ hiasbook885. hiasbook8855/1621378023838/a0b9503abb83 7ae! Ibb8d9adbec338749982sender=ul5e3008bb41d6628a5bb5701
IR4.3 Manuf: ing: https://app.mural.co/t/ hiasbook8855/m/ hiasbook8855/1621378038069/93df6fa7a41093f4caac7be9d72979de2bad2b9d?sender=ul5¢3008bb41d6628a5bb5701

IR4.4 Sound E: : https://app.mural.co/t/ hiasbook885. hiasbook8855/1621378050431/b5fa12219002404059f90a4bbb0101fa379a8503?sender=ul5e3008bb41d6628a5bb5701

> https://bscw.zam.kfa-juelich.de/bscw/bscw.cgi/3591551
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MURAL Board contents for Deliverables & Milestones

Problem Canvas

Data Canvas

smaller inputs smaller inputs
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RAISE

Center of Excellence

o Bwe2
] G &l Actions & Scoreboard
Follow-through & Compelling Scoreboard
m™ & Fact Sheets
Fact Sheets & Materials
M G & Interaction Rooms
] | ‘IR Mural Links
1 &8 & Library
IR Mural Links
IR3.1 Turbulent Flow: https://app.mural hiasbook885. hiasbook8855/1621377866397/8613¢384d5466fb5e78599ff307a4ce829090c0?sender=ul5¢3008bb41d6628a5bb5701

IR3.2 Clean Energy: https:/app.mural.cc hiasbook8855/m/matthiasbook8855/1621377887905/cb44cca3eedd3bb9964fbfa36afl 6b1bfece085f?sender=ul5¢3008bb41d6628a5bb5701

IR3.3 Flows: https:/app.mural.co/t hiasbook8855/m/ hiasbook8855/1621377959022/0¢363886f24833ecb19b025d87324b57fd50e2db?sender=ul5¢3008bb41d6628a5bb5701
IR3.4 Engine Design: https://app.mural.co/t hiasbook8855/m/ hiasbook8855/1621377976343/8d7ababbe09af3b2ffd305d2f709¢53661ac889d?sender=ul5¢3008bb41d6628a5bb5701

IR3.5 Coating: | mural thiasbook8855, hiasbook8855/1621377991014/7a5d7e1eaf230178342d1e1d4a84d656d9055d52?sender=ul5e3008bb41d6628a5bb5701

IR4.1 Fund I Physics: https://app.mural.co/t/ hiasbook8855/: hiasbook8855/1621378007555/6f0d5285feaecSeafa515bd6676e84d8b4879d39?sender=ulS5e3008bb41d6628a5bb5701
IR4.2 Seismic https://app.mural.co/t/ hiasbook885. hiasbook8855/1621378023838/a0b9503abb83 7ae: Ibb8d9adbec338749982sender=ul5e3008bb41d6628a5bb5701
IR4.3 Manuf: ing: https://app.mural.co/t/ hiasbook8855/m/ hiasbook8855/1621378038069/93df6fa7a41093f4caac7be9d72979de2bad2b9d?sender=ul5¢3008bb41d6628a5bb5701
IR4.4 Sound E: ing: https://app.mural.co/t/ hiasbook885. hiasbook8855/1621378050431/b5fa12219002404059f90a4bbb0101fa379a8503?sender=ul5e3008bb41d6628a5bb5701




Interaction Room Status & Discussions — WP3/WP4 Overview RASE

Center of Excellence

> WP3 (second round IRs)

>

> 13.2: Clean Energy (not started)
> 13.3: Reactive Flows (not started)
> 13.4: Engine design (not started)
> T13.5: Coating (not started)

> WP4 (second round [Rs)

> T4.1: Fundamental physics (asked) = done
» T4.2: Seismic imaging (started) = done

> T4.3: Manufacturing (not started)

» T4.4: Sound engineering (not started)

> TBD(Katrin): Schedule further meetings
with Interaction Room teams

2022-04-29 RAISE WP2 Monthly Meeting April 2022
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> Next round of Interaction Rooms with WP2
> Carve out more details on Al/HPC methods
> Contribute to the Unique Al Framework
> Update our HPC/Al Methods Matrix



Agenda Item (3) — Realization of the SW Framework RAISE
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Realization of SW Framework — Ideas of Web Page & Git Links

> Available in BSCW: https.//bscw.zam.kfa-juelich.de/bscw/bscw.cqi/3694045

RAISE

Center of Excellence

processing-
] intensive

applications

Compute-Intensive CoE RAISE Use Cases Data-Intensive CoE RAISE Use Cases _nOther Exassale HPC& Al
Community Use Cases
A B ) CY)
— -

J Reference

Architecture

Secure Sheel Access (SSH) using batch — Interactive Jupyter notebooks with JupyterLab sharing
AL submits to scale-up distributed training ?‘E\ of datasets and scripts for rapid DL model prototyping
D} )

elements of

CoE RAISE

API to share and re-use of Al models of the MLFlow
community platform, tools, data, and Al models

@ v' RQ1, RQ2, RQ4, RQ5

¢+ Parts of the framework layout
plan is to provide Kernels for
Jupyter notebooks with correct
version setups of modules
for specific HPC Systems

] unique Al
framework

API to specify required models in ONNX format
£ also enabling re-usability of existing Al models
): [D:

2y

for Exascale

\ ——
Wrapper»scr\lﬁ{s for using concrete 3

scalability-proven Al framework
—

Slim Facade Pattern to encapsulate

‘tjoncrete use case implementations
H

4 N

HPC & Al

s

Al Libraries . TensorFIoW'&-E’y:l’orc

ces)

Horovod / PyTorch-DDG
Distributed Deep learning

] ] cture

Basic DL / ML libraffes,), ,

@ v' RQ3, RQ6

*,

%+ Parts of the framework layout
plan is to provide a lightweight
and abstract Python API
building on ONNX enabling also
exchanges via MLFlow/ClearML

M}
-
F= o = s e }i;... -
Modular o Modular _— > BSC-CNS
\_/ i Singularit ° Singularit: rdw:
ik i e ' Coﬁtainez <> Coﬁtaine\r/ HEESystem 2 iz are
System Sy st Environment " Environment Mare ) infrastructure
prototype DEEP JUWELS CsJ " e Nostrum s '~....
v -
ey, ..."n._

Legend:

@ v’ RQS, RQ7, RQ8, RQ9

Tangible outputs of
RAISE WP2
as part of the unique Al
framework layout

needed for Al agnostic to hardware & good 1/0 p

¢+ Part of the framework layout plan is to provide containers in
Singularity with prepackaged datasets & software stacks

erformance

2022-04-29 RAISE WP2 Monthly Meeting April 2022

@ v RQ1, RQ2, RQ8, RQ9

+¢+ Parts of the framework layout
plan is to provide a lightweight
Python API that abstracts from
low level versioning of Al
packages (with proven
scalability) and is harmonized
with different available HPC
system module versions

F
/\/

=
ala%

~ Continously
Updating:
e.g., add
hyper-parameter
optimization
tools, pipelines?!

10



Realization of SW Framework — Assess Challenges for Solutions RAISE

Center of Excellence

P Build from seurce | TensorFlow X + = [m]
&« C @ O 8 hitps; -tensorflow.org/install/source B ¢ n &
Install Learn < APl ~ Resources « More ~ Q, Search English ~ GitHub Signin
E . T F “F TensorFlow
> Example: Tensorklow S
= Filtes on this page
Setup for Linux and
» Can we create an
Install TensorFlow . . . . Install Python
m m Version Python version Compiler Build tools CcuDNN CUDA and the
a u O a e O u e TensorFlow
Kai
h I( f t h S W Packages tensorflow-2.8.0 373.10 GCC7.3.1 Bazel 4.2.1 8.1 12 E:;enﬂims
pip
C eC e r O r e tensorflow-2.7.0 3739 GCC7.3.1 Bazel 3.7.2 8.1 12 Install Bazel
Docker Install GPU
F famewo rk RAl S E ? tensorflow-2.6.0 3639 Gec731  Bazel37.2 8.1 12 support
° Additional setup (optional, Linux
tensorflow-2.5.0 3649 GCC7.3.1  Bazel37.2 8.1 12 only)
L M GPU support Download the
> S eC | | C Ve rS | O n S O GPU device plugins tensorflow-2.4.0 3638 GCC7.3.1 Bazel 3.1.0 8.0 1.0 TensorFlow
Problems source code
Te n SO r F I OW re u | r.e tensorflow-2.3.0 3538 GCC7.3.1 Bazel 3.1.0 7.6 101 Configure the build
; Samo! )
q Build from source tensorflow-2.2.0 3538 6CC7.31  Bazel 20.0 76 104 ample session
ade a Linux / mac0S Cm:\ﬂgurslmn
S e C | fl C Ve rS | O n S Of A tensorflow-2.1.0 27,3537 GCC7.3.1 Bazel 0.27.1 7.6 101 options
Windows Build the pip
. sIG Build [ tensorflow-2.0.0 27,3.337 GCC7.3.1 Bazel 0.26.1 7.4 100 package
underlying HPC modules
Language bindings tensorflow_gpu-1.15.0 27,3.33.7 GCC7.3.1 Bazel 0.26.1 7.4 100 GPU support
P th 1 t b Java tensorflow_gpu-1.14.0 2.7,3.337 GCC4.8 Bazel 0.24.1 7.4 100 TensorFlow 1.x
> Fytnon versions must boe s (egacy) © Bazel i
¢ tensorflow_gpu-1.13.1 27,3.337 GCCc 4.8 Bazel 0.19.2 74 10.0 options
Build th
corre Ct as we | | 6o 3 tensorflow_gpu-1.12.0 27,3.3356 GCC48 Bazel0.150 7 9 package
5 5 tensorflow_gpu-1.11.0 27,3.386 Gcc4s Bazel 0.15.0 7 9 g‘:gﬂg‘ze
> E . g i d | ffe re n CeS I n Pyt h O n tensorflow_gpu-1.10.0 27,3.33.6 GCC 4.8 Bazel 0.15.0 7 9 bDn;;Ef Linux
uillds
3 8 X a n d 3 9 X tensorflow_gpu-1.9.0 27,3.33.6 GCC 4.8 Bazel 0.11.0 7 9 CPU-only
c T aPU rt
tensorflow_gpu-1.8.0 2.7,3.3-36 GCC 4.8 Bazel 0.10.0 7 9 suppo
A Tested build
> S u O rt A | d eve | O e rS W | t h to O | ? tensorflow_gpu-1.7.0 27,3336 GCC 48 Bazel 0.9.0 7 9 configurations
° Linux
tensorflow_gpu-1.6.0 27,3.33.6 GCC 4.8 Bazel 0.9.0 7 9 macos

2022-04-29 RAISE WP2 Monthly Meeting April 2022 11




Realization of SW Framework —

> Example of Setups

> Many different versions / combinations
> E.g. FZJ) JSC DEEP-EST HPC System

[£iedel1¢dp-dan0l ~]§ module spider mecl

NCCL:

Description:
The NVIDIA Collective Commu

cations Library (NCCL) imp:

lements mu:

collective communicat:

tives that are performence oprimized for WVIDIA GEUs.

NCCL/2.11.4-CUDA-11.5

For detailed information sbout & specific "NCCL" module (i
For example:

uding how to load the modules) use the

ule's full name.

§ module spider NCCL/2.7.3-1-CUDI

10.2.88

Understanding Challenges

cubNN:

Descxiprion:
The NVIDIA CUDA Deep Neural Network library (culNN) is a GPU-accelerated library of primitives for deep neural

Versions:
GuDNN/7.4.1.5-CUDA-8.2, 88
cuDNN/7.5.1.10-CUDA-10.1.108
CUDNN/7.6.4.38-CUDA-10.1.105
CuDNN/7.6.5.32-CODA-10,2.88
CuDNN/#.0.2.39-CUDA-11.0
CUDNN/8.2.1.32-CUDA-11.3
CuDNN/2.3.1.22-CUDA-11.5

For detaile
For example

formation about & sPEcific "CUDNN® module (including how to load the modules) wse the module's ful

5 module spider cubNN/7.6.5.32-CUDA-10.2.89

iedellfdp-dam0l ~]§ module spider tensorflow

TensorFlow:

Description:
An open-source software library for Machine Intelligence

ns:
TensorFlow/1.12.0-GPU-Python-2.7.1
TensorFlow/1.12.0-GPU-Pychon-3.6.6
TensorFlow/1.13.1-GPU-Python-3.6.8
TensorFlow/2.2.0-GPU-Python-3.6.8-1
TensorFlow/2.3.1-Python-3.8.5
TensorFlow/2.5.0-Python-3.8.5
TensorFlow/2.6.0-CUDA-11.5

5

For detailed information about a spec:
For example:

"TensorFlow" module (including how to load the modules) use the module's full name.

$ module spider TensorFlow/2.2.0-GRU-Bythen-3.6.8-1

[riedell@dp-dam0l ~]§ module spider cuda

RAISE

Center of Excellence

ala%

@ ¢ rauraz Ras, Ras

“ Parts of the framework layout
i for

—
@ & N Erancsa)| | onso

CuD; A G applications
Description i o sl up disbuted wsnog of st and it forpid DL e srtatying )| ArepBerLre

CUDA (formezly Compute Unified Device hitect ) 1lel Tl platform and programming model creaved by NVIDIA and impl d by the units (GPUs) that they produce. CUDA es developers access elements of

to the virtual instruction set and memory of the par el computational elements in CUDA GPUs. CoE RAISE

Versions:
CUDA/9.2.88
CUDA/10.1.105

CUDA/11,0.,207
CUDA/11.3
CUDA/11.5

AP0 specly recured modet n ONRX ormat [p—]m o shre snd v o A modetsorthe Mo | unique Al
G framework

Sasc Scence & A Ubares TR Ay Torh
(o imuiation & data sciences) Basc L/ ML i

()

plan s to v
Jupyter notebooks with correct
version setups of modules

for specific HPC Systems

@  rasros

% Parts of the framework layout
plan i o provide a lightweight
and abstract Python API
building on ONNX enabling aso
exchanges via MLFlow/ClearML

Modulr|
) odilr Sinularty

For detailed information about a specific "CUDA" module (including how to load the modules) use the module's full name.
For example:

§ module spider CUDA/11.0.207

e,

systen|
prtotype OEE?|

d ¥ Ra1,RQ2, RA8, RQY

gl| % Parts of the framework layout

plan is to provide a lightweight

Python API that

2022-04-29 RAISE WP2 Monthly Meeting April 2022

= Al
Leger v w
oo @ ' Ras Ra7,Ras R packages (with proven
ke < Partof layout plan is in
Foni s i dif lable HPC
mewors ook needed for Alagnostic go0d
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Realization of SW Framework — Ideas of Web Page & Artefacts ~ RAISE

enter of Excellence

Software Framework Co Design s

> Initial ideas collected on WP2 RAISE

> Should be transformed in a proper GIT structure
(new WP2 RAISE programmer & RAISE folks = next slide)

> Selected artefacts of different types: Jupyter notebooks of
Al codes, Kernel for Jupyter notebooks, infos links to Nvidia drivers

» Context: Concrete HPC machines (e.g., DEEP-EST DAM, ESB, ML-GPU)

> Practice & experience: Shows highly unstable
environments for Al configuration and setups
(not deterministic behaviours) = room for framework idea

> Lessons learned: Invested many hours to identify
issues in kernel developments with new stages
and new python versions = we need improvements!

> Wiki page for now with attachment:
https://qitlab jsc.fz-juelich.de/riedell/raise-wp2/-/wikis/Software-Framework-Co-Design

2022-04-29 RAISE WP2 Monthly Meeting April 2022 13




Realization of SW Framework — Ideas of Web Page & Artefacts RASE

Center of Excellence

UJ :!guucu\

> Example of Setups
> Tried many varieties of kernels
» Developers / PhD Students loose

~3-4 hours average by trying new :;m — — - -
HPC machine just to get new modules — =
right and/or setup kernels that work = e — e

with modules

» Selected debug/solution tools not
known always, e.g., nvidia-smi, etc.
> Note: Jupyter-JSC itself seems
not to be the problem, rather
complex hardware/software
configurations

> E.g.,, DEEP-EST DAM different nodes:
FPGAs and GPUs?! ML-GPU worked better

2022-04-29 RAISE WP2 Monthly Meeting April 2022 14




New WP2 Programmer - JOhannes Nordal AISE

Center of Excellence

> WP2 Programmer with
experience in C/UNIX/HPC

> University of Iceland

» Should be involved in all
RAISE relevant programming
aspects to collect and curate
artefacts for the SW framework
co-design efforts

> Ema|| _IOI’]8@ hIIS .lcfjhalr:-r']es Nordal

> WELCOME!

2022-04-29 RAISE WP2 Monthly Meeting April 2022 15




Realization of SW Framework — Interaction Room Results (1) RAISE

enter of Excellence

Real-World Canvas (
<

v Interaction Room Seismic Imaging

> Pipeline activities relevant for
the SW Framework Co-Design

» Updates from Johannes (WP2) & Liang (WP4) l

v Interaction Room Event Reconstruction &
Classification at the CERN-LHC

> Official Repository exists, no need to put elements into github

Problem Canvas

ive d ¥ RQ1, RQ2, RQ4, RQS

% Parts of the framework layout
i ide Kernels for

> Includes also job scripts, Al model scripts, etc.

unique
e
v
iscale d RQ3, RQS

% Parts of the framework layout
plan is to provide a lightweight
and abstract Python API
building on ONNX enabling also

via MLFlow/ClearML

> Very specific model in the community ,MLPF”,
perhaps limited use for other communities

> Good to share for world-wide LHC collaboration
> TBD(): Adding Raytune to SW framework relevant and

d v RQ1,RQ2, RQS, RQ9
« Parts of the framework layout
plan is to provide a lightweight
tracts from

¥' RQS6, RQ7, RQ8, RQ9

. Legend: ) ackaf ven
R d A I f m m m 't Tesible S “ Part of the framework layout plan is to provide containers in scalabi i
a p | S o e o g . O r e O ry a n a g e | I I e n @ a5 partof the unique Al Singularity with prepackaged datasets & software stacks ith different available
framework layout needed for Al agnostic to hardware & good I/0 performance system module versions

2022-04-29 RAISE WP2 Monthly Meeting April 2022 16




Realization of SW Framework — Interaction Room Results (2) RAISE

enter of Excellence

v Interaction Room Event Reconstruction & : !
Classification at the CERN-LHC AN Lo\

Use Case AE PIML | ANNs CNN NO SMs GNN IN LSTM GRU
v Initial set of models analyzed
! Details CAE RBF- | U-Net | RESNET | FNO | AR | ARMA | ARIMA JEDI-

but not used in RAISE

» Removal of Statistical Methods et beuncay s

. Al for wind farm layout X X X X
> Removal of Jedi-NET splniatin
. Al for data-driven models in X X
> Update of Matrix ractigifons
Smart models for next generation X X

aircraft engine design
Real-World Canvas

Al for wetting hydrodynamics X

Event reconstruction and X X
classification at the CERN HL-
LHC use case

Seismic imaging with remote X X
sensing for energy applications

1)
©
>
C
IS

)
£

°

re]
[e)
o

o

Detect-free metal additive X X
manufacturing

seauen aimpapyly | /

Decomposition Canvas Sound Engineering X X
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Agenda Item (4) — Upcoming Deliverables AISE

Center of Excellence
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Upcoming Deliverables

- Time to start with selected deliverables

RAISE

Center of Excellence

2022-04-29 RAISE WP2 Monthly Meeting April 2022

V I ] Thomas Jaravel/ I. Schmitz/
i \ D2.7 Support report FzJ PU 18 M. Riedel/ UOI E. Inanc/ FZJ CERFACS ParTec 09.06.2022 30.06.2022
p D2.10 |Monitoring report ol co 18 | M.Riedel/ UOI | M. Book/ UOI M. Nicolaou/ CYI | A L'”;?Ta””/ 09.06.2022 | 30.06.2022
O
D5.1 Market analysis report; innovation plan FM CcO 18 |W.Lammens/ FM| W. Lammens/ FM | A. Lektauers/ RTU |K. Pausch/FZJ| 09.06.2022 30.06.2022
D6.6  |Network evaluation document BSC PU 18 | R. Gregorio/ BSC | G. Houzeaux/ BSC R. Heylen/ FM Jb';?.?::/ 09.06.2022 30.06.2022
. . . . . . A. Lintermann/
D2.3  |Report on porting & performance engineering |BSC PU 24 | M. Riedel/ UOI |G. Houzeaux/ BSC| L. Nicoletti/ BULL F7) 28.11.2022 31.12.2022
D2.8 |Benchmarking & support report FzJ PU 24 | M.Riedel/ UOI | K. Michielsen/ FZJ G”'"emé"sgyarz“”’ J.Lopez/ ParTec| 28.11.2022 | 31.12.2022
. . . C. Lapeyre/ |. Schmitz/
D2.15 |Report on novel Al technologies uol CcO 24 | M. Riedel/ UOI M. Riedel/ UOI CERFACS ParTec 28.11.2022 31.12.2022
C. Lapeyre/ . . A. Lintermann/
D3.2  |Report on outcomes of WP3 use-cases RWTH CcO 24 CERFACS M. Meinke/ RWTH | Matthias Book/ UOI F7) 28.11.2022 31.12.2022
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Upcoming Deliverables RAISE

Center of Excellence

- Time to start with selected deliverables

Task 2.2 Hardware prototypes <Leader: FZJ> <M1-M18>
Contributors: FZJ & ParTec, UOI, RTU Outputs: D2.5, D2.6, D2.7

FZJ gives access to hardware prototypes that are developed in the DEEP-projects via corresponding

“Early Access Programs”. At FZJ, this means provision of access to the DEEP-EST prototype,

which consist of a x86-based Cluster module, an NVIDIA-GPGPU-based Booster module, and a
/ E \ x86-, NVIDIA-GPGPU-, and FPGA-based Data Analytics module. The prototypes also include
technologies for NAMs, NVMs, and non-x86-based solutions like ARM architectures. Furthermore,
the D-Wave Quantum Annealing machine is integrated into FZJ’s MSA environment when it
becomes available. At BSC, other prototype facilities, described in Sec. 4.1.5, are available for
running the use-cases proposed by BSC. In case of additional user-requirements, FZJ & ParTec, and
BSC provide solutions for integrating the aforementioned technologies as well as support, training,
best practice guidelines, and manuals in using these new technologies for the AlSee partners.

Task 2.4 Software design of a unique Al framework <Leader: UOI> <M7-M36>
Contributors: FZJ, UOIL, RTU Outputs: D2.10, D2.11, D2.12

In this task, the software design of a unique use-case-driven Al framework is commenced within
the frame of a planning and strategy layout phase. Therefore, the task contributors perform a use-
case requirement analysis to decide on a generalized layout of the framework that includes all
necessary components coming from the use-cases. It ensures that the developments in the use-cases
are in line with a future integration into a generalized software framework by continuously
monitoring them. A lively interaction between the framework designers and the use-case developers
is necessary to find a layout, which is suitable for a generalized approach. Interfaces and APIs are
described in detail together with the use-case providers to ensure the generalized approach and future
sustainability of the framework as well as its easy application. It is ensured that use-case results are
furthermore in line with the Design and Development of new Service prototypes task of PRACE
SIP/WP6. Suitable use-cases will be contributed to the PRACE GitLab Data Analytics project.

2022-04-29 RAISE WP2 Monthly Meeting April 2022 20



Agenda Item (5) — Status WP2 Training Plans R/NSE
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WP2 Monthly Trainings — Review & Plan You Tube ? RAISE

» Monthly WP2 Trainings
» Co-organized with Icelandic National Competence Center (NCQC)
funded by the EuroCC project: http://ihpc.is
> Performed since Quarter 2 of the project (April 2021)
> Selected dates via agreement of availability of speakers

» Used as major Al/HPC methods information/training for WP3/WP4

» Contributed to outreach via YouTube Channel recordings:
https://www.youtube.com/channel/UCAdIZ-v6cWwGdapwYxdN7dg

> TBD(Katrin): Schedule the YouTube Training series with speakers

IHPC National Competence Center
- (NCC) for HPC & Al in Iceland

Plan for next months
Carry on with monthly WP2 trainings in the same style, but schedule on 3-4 month horizons
Repeat certain trainings with advanced content and updates of activities @ . . ”"‘
Work better together with WP6 on releasing seminars on YouTube channel more regularly - 4% . M :
Collect slides of speakers and make them available on BSCW and/or on the RAISE Web Page
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WP2 Monthly Trainings — Review & Plan

WELCOME

RAISE CoE Seminar: HPC Systems
Engineering in the Interaction Room

Prof. Dr. - Ing. Morris Riedel, Prof. Matthias Book, Prof. Helmut Neukirchen
School of Engineering & Natural Scierices, University of Iceland, Icelahd
National Competence Center (NCC) for HPC & Al in lceland — IHPC N
04-08, RAISE CoE Seminar HPC Systems Engineéring in the gteracton Room, Online > 4

{
~

WELCOME
RAISE CoE Seminar:
Distributed Deep Learning

Prof. Dr. - Ing. Morris Riedel et al.
School of Engineering & Natural Sciences; University of.Iceland, Iceland
National Competence Center (NCC) for'HPC & Al in Iceland — IHPC ,A
2021-07- 29 RAISE CoE Seminar Distributed Deep Learning, Online

R %

2022-04-29 RAISE WP2 Monthly Meeting April 2022

RASE {xHIBALL [ m

WELCOME
RAISE CoE Seminar: Git-based Data
Management with the Open-Source Datalad Tool

Prof. Dr. — Ing. Morris Riedel, Prof. Michael Hanke, Dr. Kaustubh Patil
School of Engineering & Natural Scierices, University of Iceland, Icelahd
National Competence Center (NCC) for HPC & Al in lceland — IHPC
. RAISE CoE Git-based Data Managerment with the Open -Sgurce Datalad Tool, Oniingath

WELCOME
RAISE CoE Seminar:
Brief Introduction to Autoencoders

Prof. Dr. - Ing. Morris Riedel et al.
School of Engineering & Natural Sciences; University of.Iceland, Iceland
National Competence Center (NCC) for'HPC & AL in Iceland — IHPC ,A
202108 31 RAISE CoE Seminar Bnef Introdumun to Aﬁoencaders. Online

Youg(!

? RASE

Center of Excellence

WELCOME
RAISE CoE Seminar: High Performance Data
Analytics with the Helmholtz Analytics Toolkit (HeA

Prof. Dr. — Ing. Morris Riedel, Dr. Claudia Comito, Dr. Charlotte Debus
School of Engineering & Natural Sciences, University of Iceland, Iceland »
National Competence Center (NCC) for HPC & Al in Iceland — IHPC

2021-06-26, RAISE CoF:Seminar.High Performance Data Analytics wth the Helinholtz Anglytcs Toolki (HeAT), Onfine

- /

WELCOME
RAISE CoE Seminar:
MLOps with ClearML

Prof. Dr. - Ing. Morris Riedel et al.
School of Engineering & Natural Sciences; University of.Iceland, Iceland
National Competence Center (NCC) for'HPC & AL in Iceland — IHPC ,A
« 2027 09 30, RAISE CoE Semirtar MLOps wdh CleﬂrML Online *
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WP2 Monthly Trainings — Review & Plan You Tuhe ? RAISE

December:

No Seminar.

WELCOME
RAISE CoE Seminar:
Accelerating Machine Learning with GraphCore

RAISE CoE Seminar:
Hyperparameter Tuning with Ray Tune
Prof. Dr. - Ing. Morris Riedel et al. y
School of Engineering & Natural Sciences; University of Iceland, Iceland
National Competence Center (NCC) for'HPC & AL in Iceland — IHPC P 4
2021-11+23, RAISE CoE Seminar Acceleating Machine LeGining with GraphCore
S

Prof. Dr. - Ing. Morris Riedel et al.
s>, g™ L
-2 Op a&~eS

School of Engineering & Natural Sciences; University of Iceland, Icel;znd_
National Competence Center (NCC) forHPC & Alin Iceland - IHPC -k
> 1 % in

y . ™

2021-10-29, RAISE CoE Seminar Hyperparameter Turiing with Ray Tune

mv.:y'.’*"‘&

{

I\
(T D
-

J :
anuary February:
A none &

RTU CUDA Seminar
(THANKS!)
5 ®
-
TBD (all): Please suggest further training & teaching seminars for YouTube channel on our WP2 mailing list to plan better ahead
24
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WP2 Monthly Trainings — Review & Plan You Tuhe ? RAISE

April: May:
Quantum Annealing Request Project Partners?
Maybe Gabriele Examles from ONNX / OpenML
SVMs, Amer SVR Interoperable formats

9th of June:
Morris: GPUs in general
Arnis & Cuda @ RTU

August:
Request Project Partners?
Gael (continous integration September:
ATQS)?7?? Request Project Partners?
Eray: Tooling with modules???

July:
Request Project Partners?
(Deliverables maybe in WP2)

TBD (all): Please suggest further training & teaching seminars for YouTube channel on our WP2 mailing list to plan better ahead
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Agenda Item (6) — Compelling Scoreboard Review AISE

Center of Excellence

O
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Compelling Scoreboard Review — Use Case Progress

Center of Excellence

gﬁ% [ox ] o2] oz [oa 05 [ 06 o7 oa[oo [ 2o [ix [22 ] a3 [aa [ as [JRN 17 18 [ 19 [20[21[22 [23 242526 [ 27 [28 [29 [30[31]32]33]34[35[36]

Use Case AE PIML | ANNs CNN NO SMs GNN IN LSTM | GRU
o . . . . . Details CAE RBF- | U-Net | RESNET | FNO | AR | ARMA | ARIMA JEDI-
+» Performing joint Interaction Room sessions: Ann et
Interaction Al Methods . . . . Alfor turbulent boundary layers | X | X
Rooms, Exploration to identify novel Al methods and build unique Al framework parts
a Al for wind farm layout X X X X
++ Realization of SW framework design started - initial S _ .

TGy AlMethods collection in WP2 Wiki page RAISE (Jupyter notebooks, etc.)

Rooms, 4 Exploratior, ‘Smart models for next generation X X
/ o, ] . aircraft engine design
+» Identified lots of problems = SW framework concept required : :
Al for wetting hydrodynamics X
Interaction Al Methods Event reconstruction and x | x
l‘ooms‘ e Explﬂrﬂtiﬂn i\:zs:f::ic\:r;:( the CERN HL-
4 Seismic imaging with remote X X
n sensing for energy applications.
Interaction Al Methods Y~ Detectfree metal addiive X X
R ~ Explorﬂtion B 2 manufacturing

he et Sound Engineering X X

processing-

l?:umm,mnmcmssu,.cm]@mmmmm[usmm] (noerasesenrcan)| inensive | G ¥ Ra1,RQ2, RQs, RS
0 0 G

applications
A i % Parts of the framework layout
plan s to provide Kernels for
Secue SheetAcces 5] g batch - eracive upyernotebasks with pvierabsrarng || Referonce "
sobmit 10 sale.up it waming T of dtasets and srpts for repid DL model srototyong )| Areniteatune | UPYer notebooks with correct
Arehiecture | Version setups of modules
CoE RAISE | for specific HPC Systems

/e
Interaction Al Methods [ ] \

Rooms Exploratio

T o)
7

T

¢

¢

o

£

o2

1%

z

Interaction Al Methods

7y required moders In ONNX format

g sty of eiting A ol
Rooms, _ Exploration @ v ros s
< Parts of the framework layout
plan is to provide a lightweight
. and abstract Python API
TeRgorFlow SRyJorch [T -, Horovod / PyTorch-DDG. e building on ONNX enabling also

ces) sasc DL/ M brites [+ Distiuted eep earning )| i o  exchanges via MLFlow/ClearML

z
3
=
3
2
€
@
o
5
3
2
]
o

Sim Facade Pater o ncapauate [ g Wramer 2T for v o
ncrte usecese implementations | RPh caibity.oroven A (g

O,

Decomposition Canvas

Interaction
Rooms

d ¥ RaQ1,RQ2, RQS, RQY

o|  Parts of the framework layout
plan is to provide a lightweight
Python API that abstracts from

Modular|
Hec|

Interaction Al Methods

i low level versioning of Al
Rooms, Exploratior. - Legend: ] d ¥ RQS, RQ7, RQE, RQ9 packages (with proven
, el et “ Part of the framework layout plan is to provide containers in scalability) and is harmonized
@ as part o the unique Al Singularity with prepackaged datasets & software stacks with different available HPC
framework layout needed for Al agnostic to hardware & good I/O performance system module versions

Interaction Al Methods
Rooms 4 Exploratior,
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Compelling Scoreboard Review & Next Steps

v Call for Monthly Meeting February &

v. Monthly v Datalad Seminar 2021-05-28 ?
2 o . : Monthly — j
check missing people in WP2 (Kick-off) X Meeting Q—- Meeting .. . v HeAT Seminar 2021-06-28
‘/‘ Monthly Meeting February @ April .. T MAY e v" D2.6 Report on support activities (M6) @
.Y Final D1.5 (M2) & D1.2 (|v|2 T e it e |

~.» ¥, Monthly Meeting March'
\/ IR Seminar 2
~,2021-04-08 _

ot
.
.
.
o
.

.........................................

You

\\\ AsvARREEE

T3 1 Fact Sheet Interaction AAI Methods
Drafts _, Rooms, 440 Exploration

@- 2,

v

A{_

e

= ) @
"V .

Fact Sheet Interaction Al Methods :
T3 2 Drafts Rooms, 440 Exploration o 1]

v" Graph Neural Networks Training 2022-03-31
v' Monthly Meeting March @

: 2021-11- 24/25
: v GraphCore

T3.3 % Seminar 2021-11-23 s,

- . - ly —_ )
* v/ Monthly Meeting February @ Ay |
)

: f v Monthly Meeting November *""" 2 .
v'  Hyperparameter Tuning with Ray Tune 3

seminar 2021-10-29 . January 2022-01-19/20
* v Monthly Meeting October @ “:. v D2.2 Report on porting &

i , R0 >
* v/ MLOps with ClearML Seminar ~end Sep ? “-... performance engineering (M12)

———TD
== T34

\J '. Fact Sheet Interaction AlMethods N}
N NRER] ) e P
Fact Sheet Interaction Al Methods
T4 1 Drafts 44 Rooms, 44 Exploration
Fact Sheet Interaction Al Methods
T4 2 Drafts s Rooms 4 :xplomion
Fact Sheet Interaction Al Methods .
| 743 :
Fact Sheet lnteractmn Al Methods
B e 4.
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e, v' CUDA Seminar

® v Monthly Meeting September @ .., v D2.14 Report on
* v/ D2.12 Software layout plan for a unique Al framework (M9) . novel Al
* v/ Monthly Meeting August \J*= technologies >

\/ Autoencoder Seminar ~end August ? (M12) @

> Next Steps

Interaction Room

2nd Round = Discuss
& Implement
framework

Upcoming
Deliverables
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Agenda Item (6) — Next Steps & Follow-Through RAISE

Center of Excellence

1 RWTH Aachen
1. Marian leaved (temporarily), Fabian Hibenthal (new in April), another PhD student might join (together with Eray, Rakesh), VAE

2. RWTH -> Christian Terboven for QR

2. AOB: Plan a continous integration and toolset support for underlying module environment that works for specific HPC systems in RAISE
(including MPI versions, for coupling, etc.)
1 ATOS

3. AOB: Documentation of systems of FZJ, BSC: automation of modules that work

1 Still challenges with on top libraries, horovod, pip install tensorflow

> WP2 Eray = more automated over time (e.g., what happens with LUMI AMD roc toolkits)
AOB: PRACE Calls for Access

AOB: Extension of RAISE Data Project
> 200 TB, not used 10%,
> Interaction Room, Liang,
> Promote data project, CFD

09.06.2022
> Training RTU

09.09.2022 (Review)
> One day full event in Juelich
> WP leaders, not really task leaders
> One day rehearsal
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s . :
— . drive: enable. innovate.

The CoE RAISE project have received funding from

*
the European Union’s Horizon 2020 —
Research and Innovation Framework Programme

Center of Excellence H2020-INFRAEDI-2019-1 under grant agreement no. 951733
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