"j:-’ 3 - . l - —,' ~THA | $| Tt | ‘;- i
3 PNVE RS SO R SR SR
§ [ lll"i | - 2T : '-7“" [ | 2R {

‘ DL L AT T &
('
4
§
{.
E
-

. v ) g
~ - ' | . . ’ R T - .ﬂ. I '11 2o, W E A 3
2 N T ¥ (X0 SEgae O A it ook SFR-SRE | SRR e A= Sl i § £ 2T '
) ~ & . ‘ B 1] | o a L) IR . - e o ' o . i1 ”._.1 g é. R -
n S N “ : . o 3 e e et = stettd i “” ROl "oy T .f i e, T, . .
b . R Vgl - W . R LY -\: . "2 R i I t l i HUl l| " 'Y ) » if i T 4 i S 2 ; 3 REE B iy 4 2
“:-::w ’ ‘:“ § .;‘..\“ , - . ) . : ‘\. i s . LS | \:v P O‘: = | _E'.O)’ . c."v _"I- ASSR S ®, _§§ 5;'. A . ts : § So. § :. : :-.‘. -:
>~ TRy s I ) S z P 3kl 38 IR Tk B e R - LT B -x ,
S ST ST - | Y : v -t ?‘*Q EERT. T TR S o F - : PRt G e . Tree . =
_ NN ‘,\ ——T L e e— - ~4 Vo _li.g \.1’ -t e SE' £ —~— on | 25y Sad- - . 3 - i “HE = ;e 'y n .
A L RoE - t . % : g 1R 2 _oes oun A S T TR S o A, N > R ' mn
(L e A I . Tl Lo RS 5 3 3 : " ‘. ‘ c.ep % e I P - wladidi IONI80 WIdtu
o . S 0 . e 5 . H H L .o
"'-*.\}'}Wﬂ‘ LR Ry S " . [ 2! . 3 * Lo = - e - ’ b e B . M e T
— A -~ \ . maatAT, a "m .- . . ’ s .
N L o e & - 2 ‘ st A N . SNt SR ENG MA G NEY G Sad - . - (MU R T
’ . o Ry . aees ’ - a7 ’ Y el o v . " i N
A ] ‘ . N 1 . - SRR > . e . GlS I Em 1 alten ¢ 3 2 . ...“. "
B r 2y Y . " - e : AR
o el R * emaxdBusuBEwES | - - %4 E: | . 3
- ' e o e e dE s AR e e D . . ) ”_""' - 3
: " e ! AW = = ' ' L ~ Gl e -
R « R . o Wegu :
Crmes - § 53 g : X
VI B e e . > | LN
- & -

.r-i:\---. i e
. A VL. s

I E R R R R R R )
>
. A
. i

Talks

’ pwspni-i
sieisls

N
3 o
13

o,
o
e

‘; - ihea "” s =
1) D T—-

il L
“Ei?éfﬁiifT "ui

&q
e,

e

]

i
L

PC SUMMER SCHOOL i/ -

’

., ——
ol ROwody | otmm g o Llkpwn -ong
§ .
\/.‘—
. & ee®

P e

-

=
S

2024 =

Kobe, Japan — 7-12 July, 2024 -

L

.

——

’
\
AT

L
~ A
o'oie

-
(ks

Tk ip ho

o A -
o
.8 -

P

f
>
ok, &

=



A
® 2022 GE Aerospace Research A|V Badran

= -
(“W‘\

- W

2021 NASA postdoc

2020 PhD in Aerospace __ Materials model

High terpﬁé':r
% bV
e iyt 2017 Quit my PhD 3 days before IHPCSS17

2015 BSc and MSc Mechanical Engineering

2013 Exchange student at University of Colorado, USA

2011 Egyptian revolution ending my high school

® 2002 Language challenges but great in math
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BSc MSc start PhD defend PhD

Physics Physics comp. astrophysics postdoc postdoc staff
Heidelberg GER Heidelberg GER Heidelberg GER Nice FR Vienna AUS HPC centre GER >
2013 2014 2016 (ihpcss16 2018 2020 2022

parallel code dev with MPI big data science

JULICH
SUPERCOMPUTING
CENTRE

Jolanta Zjupa 9 JULICH

Forschungszentrum



draining relationship

BSc MSc l start PhD defend PhD
Physics Physics comp. astrophysics postdoc postdoc staff
Heidelberg GER Heidelberg GER Heidelberg GER Nice FR Vienna AUS HPC centre GER
2013 2014 2016 (ihpcss16 2018 2020 2022
parallel code dev with MPI big data science
delays in PhD

due to supervision issues

Jolanta Zjupa
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BSc MSc l start PhD defend PhD
Physics Physics comp. astrophysics postdoc postdoc staff
Heidelberg GER Heidelberg GER Heidelberg GER Nice FR Vienna AUS HPC centre GER
2013 2014 2016 (ihpcss16 2018 2020 2022
parallel code dev with MPI big data science
Mom gets really sick
delays in PhD

due to supervision issues
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9 JULICH

Forschungszentrum
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draining relationship applications (+interviews)

SUPERCOMPUTING

BSc MSc l start PhD defend PhD
Physics Physics comp. astrophysics postdoc postdoc staff
Heidelberg GER Heidelberg GER Heidelberg GER Nice FR Vienna AUS HPC centre GER
2013 2014 2016 (ihpcss16 2018 2020 2022
parallel code dev with MPI big data science
Mom gets really sick
delays in PhD
due to SuperVISIOH ISSUGS ......... '..................' ......... bbby >
existential anxiety builds up
@ ) JULICH | &
JOIanta Zjupa J Forschungszentrum CENTRE




becoming an independent scientist

SUPERCOMPUTING

draining relationship lapplications (+interviews)
BSc MSc l start PhD defend PhD
Physics Physics comp. astrophysics postdoc postdoc staff
Heidelberg GER Heidelberg GER Heidelberg GER Nice FR Vienna AUS HPC centre GER
2013 2014 2016 (ihpcss16 2018 2020 2022
parallel code dev with MPI big data science
Mom gets really sick
delays in PhD
due to SuperVISIOH ISSUGS ......... '..................' ......... bbby >
existential anxiety builds up
' JULICH JULICH
JOIanta Zjupa J Forschungszentrum CENTRE




move countries in < 6 weeks
during Covid lockdown

revision submission deadline
conference
becoming an independent scientist
draining relationship lapplications (+interviews)
BSc MSc l start PhD defend PhD \
Physics Physics comp. astrophysics postdoc postdoc staff
Heidelberg GER Heidelberg GER Heidelberg GER Nice FR Vienna AUS HPC centre GER >
2013 2014 2016 (ihpcss16 2018 2020 2022
parallel code dev with MPI big data science
Mom gets really sick
delays in PhD
due to SuperVISIOH Issues ......... '..................' ......... bbby >
existential anxiety builds up
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move countries in < 6 weeks
during Covid lockdown

revision submission deadline
conference
becoming an independent scientist ,
g P hospital
draining relationship lapplications (+interviews)
BSc MSc l start PhD defend PhD \
Physics Physics comp. astrophysics postdoc postdoc staff
Heidelberg GER Heidelberg GER Heidelberg GER Nice FR Vienna AUS HPC centre GER >
2013 2014 2016 (ihpcss16 2018 2020 2022
parallel code dev with MPI big data science
Mom gets really sick
delays in PhD
due to SuperVISIOH ISSUGS ......... '..................' ......... bbby >
existential anxiety builds up
Jolanta Zjupa @) JULICH i




during Covid lockdown

conference
becoming an independent scientist

hospital
draining relationship

lapplications (+interviews)

move countries in < 6 weeks

revision submission deadline

grant proposal writing

SUPERCOMPUTING

BSc MSc l start PhD defend PhD
Physics Physics comp. astrophysics postdoc postdoc staff
Heidelberg GER Heidelberg GER Heidelberg GER Nice FR Vienna AUS HPC centre GER
2013 2014 2016 (ihpcss16 2018 2020 2022
parallel code dev with MPI big data science
Mom gets really sick
delays in PhD
due to SuperVISIOH ISSUGS ......... '..................' ......... bbby >
existential anxiety builds up
@ ) JULICH | &
JOIanta Zjupa J Forschungszentrum CENTRE




.
il . Bl e e Ty ISl
_ ’ > ; i we « Oig .. : Bl - .2 L, 1] ‘
. . . . - . . ... 3 g2 2eh | -
: : i <1y, b B3 ;
;-
e e

T St e ] LA i
S LY, AR b
- e [ | IR R

S e ol = ¥

- -E: . : T3
| N P

N

. - et et L,
e - St o

-
»
x ' ¥
-
.
gun
.. - *
)
]
A

"~ ep Y. R, < > .
= - ~ L N, mfade s dadiad Yeiithu
n ™ - -, <
" - L caa % » b ' o = O LR 5
et - i - e R ad Y e = e
b i UL T Ll T R > & 3 - ‘“': "'. ”';"
‘mmanEmm o oLre ) ; o e
- w-—.«‘...ﬂ.-- . - oo : il o 4
- I . TR
« e e B s AR e e — . ~ e . ;
, - e . u-'h' R L) -m
‘e AR N =R roe—m < < 3
W e i bs S S
- p -
. . wt Do Bk e

h
' ? - A VL. s

~ by 1M veditan "--l e : - by - 3 0 ) ot ; ,"' ,x.l...;‘r_ - Wi B id .
" . 1 & T o TR By - LR B g e .
e AU ¥ . L - % 202§ Tt - TR =g ii N PP : - 2
ek g ‘W ' ; LoeRee e YL PHHH r l"“” R BT : P DT :f i b PPN T i
. \ ~ \'\ 3 N . ~ ) s . . . - : - il i « '« 32 ‘ sasd i & - . 3 . Tir: Ty £ 2
. *' - ~ : LV J g av® . ‘“..‘ ~-% ] o o - L IR - 132 i = . . . 2. I = ol ¢ =8
< it L W e : §i ~ - ' Ay R shi i ) \ er P SRR ol TE <l BE R : 2
e e i .2 o \ L o - gg:{ LSRN ¥l e oY 3 S g f - Al ag- UL S ' mw. vwiremsr - 2
2o} . e N ML | I - =" . I i 1. 8 i 3% " -
‘ N, 8 DY St - ' ' ~ AR T A N . > ' e i
= > N .
- A R L}

Career Lightning
lalks

.""“ "

" s
A AR R R

N |

. .. ‘ :
- B - e o B * PO =
"

I ERE R R RN
>
\
4

L L L L

ieisls

e

e
v, i

HPC SUMMER SCHOOL |

2024 = |

C a n a\/al Kobe, Japan — 7-12 July, 2024 e

o ey
iy ”.....,.:' -

.

CNE Y .

e
-

4



MONTANWERKE //
BRIXLEGG
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Mentor Lightning Talk at IHPCSS24



CAREER PATH

/' Which career path is yours: expert or leader?

/I Base: good knowledge of yourself (reflect, explore, mentoring/coaching)

S Tepet leader

Pros(+) Deep level of knowledge Visibility in-house and outside
Hard-skills focus Transferable skills
Focus on soft skills

Cons (=) Less visibility Surface-level knowledge (partly)
Expertin a niche area = risky?  Making (unpopular) decisions



ACADEMIC PATH

Comp. Chem. Expert
Soft Skills Newbie

/" Master in Computational chemistry
/" PhD in Computational chemistry

/" + HPGSys-Admin at Department

"+ Mentor at university,
exchange programs in SE-Asia

0O-Sr-O angle in degree
=] =] = > %




Comp. Chem. Expert Metallurgy Newbie

Soft Skills Newbie Soft Skills Newbie

At Montanwerke Brixlegg AG
,a leading European secondary

copper smelter using 100 percent
recycled raw material”

located in Austria/Europe

MONTANWERKE //
BRIXLEGG




MONTANWERKE //
BRIXLEGG

Comp. Chem. Expert Metallurgy Newbie
Soft Skills Newbie Soft Skills Newbie

At Montanwerke Brixlegg AG
Started as Assistant in R&D, 1 year
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MONTANWERKE //

Financial Newbie BRIXLEGG
Comp. Chem. Expert Metallurgy Newbie Metallurgy Basics
Soft Skills Newbie Soft Skills Newbie Soft Skills Newbie
At Montanwerke Brixlegg AG | 4

Started as Assistant in R&D, 1 year
Offered Head of Quality




MONTANWERKE //

DDIVILCr

Financial Newbie Financial Basics
Comp. Chem. Expert Metallurgy Newbie Metallurgy Basics Metallurgy Expert
Soft Skills Newbie Soft Skills Newbie Soft Skills Newbie Soft Skills Experience

At Montanwerke Brixlegg AG
Started as Assistant in R&D, 1 year
Currently Head of Quality, 7 years
Approx. 20 staff

/-figure annual budget

Laboratory, certifications, quality
projects, international customers,
claim mgmt., radiation protection,
chemical mgmt., courses ...




CIRCULAR ECONOMY MONTANWERKE /1>

Copper Cathodes and Billets
(150 000 + 70 000 tons/a)

Silver, Gold, Platinum,
Palladium

Upcycling
closes the Loop.

‘l Nickel Sulphate
% (2000 tons/a)

Zinc, Tin- and Lead-
Containing Dusts
(5 000 tons/a)
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Career path ® 4 §\\"/{Z

=
NS

—xchange student JSPS PD
at Tokyo U researcher Visiting researcher

3.S. Chemistry M.S. Chemistry at Stockholm U
at St. Petersburg U at St. Petersburg U

|

~2019
> 2019

Programming &
robotics club

started as part-time... regular tutor
i Ph.D. Chemistry & Postdoctoral researcher
competition coach Material Sciences at Kyushu U
.. became main source ! at Kyushu U

of money staff manager



Research topics: Molecular Dynamics & Monte Carlo simulation

SARS-CoV-2 RNA pseudoknot
with drug molecule

Qo ® oce oo oE)

YSZ crystal for Solid Oxide Fuel Cell (SOFC)

, /
VA
> |
7 i |
- L




Research topics: Molecular Dynamics & Monte Carlo simulation

SARS-CoV-2 RNA pseudoknot
with drug molecule

Molecular mechanical force field:
calculate forces within spatial o
particle domains using H

YSZ crystal for Solid Oxide Fuel Cell (SOFC)



Research topics: Quantum Chemistry calculations

fluorescent Ir-Ln complexes

Q . =

‘4

¢ ,.7::-. | \‘.
A

Interaction analysis of molecular orbitals in mutated DNA

n-bonds Binding energy
n decomposition

H-bonds

mutation site

Localized orbitals-based
O(N) complexity method for calculating large polymer chains
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Research topics: Quantum Chemistry calculations

Interaction analysis of molecular orbitals in mutated DNA

n-bonds Binding energy
n decomposition

Localized orbitals-based
O(N) complexity method for calculating large polymer chains




Struggles & Solutions

Moved to a new country with completely unfamiliar
language and culture
— learn language and integrate into local society

Had no scholarship, no funding

— search an
par

project

icipate Ir

d apply for alternative fundings,
contests, become the Pl of my own

VISA issues that limit the scientific freedom

— seek support from expatriates and old friends In
academia
Networking is important!

‘
.....

Talko performance
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MY CAREER PATH: IN TWO STORIES

Consult @ TAEA

Internship: M.S.: | | Teach @ MIT
Lawrence Computational Science NSF Grant: |
Berkeley Postdoc: Physics Tenure:

National Lab B.5. Physics Facility for Rare Isotope Beams Davidson College

- S me - g . U et R S e - g . T L emwn B ST R T Vg T Y WV IR ad X B Paso~ ok S = R d V87 o Sl 2l g ¥ gl
P N T K A A = e ot i . K s L <. - e e LA . . - > . A >y . - . L A A S TN A > . y.

2005 2006 200/ 2009 ZAONN 2014 2016 2018 2022 2023 2024

Internship: M.S. Physics Tenure-track: NSF Grant:
Yale Univ Ph D.: Davidson College Plenary: OAC |
C tational Science International Plenary:
Jtaputa APS Division of

Nuclear Physics

Consult @ UN Conference
Teach @ ICTP

Nuclear Physics



MY CAREER PATH: IN TWO STORIES

week ending

PHYSICAL REVIEW LETTERS 3 OCTOBER 2008

PRL 101, 142504 (2008)
Artificial Intelligence for

Accelerating Nuclear Applications,

Intruder Configurations in the A = 33 Isobars: *Mg and 3*Al )
Science and Technology

Vandana Tripathi,I S.L. Tabor,1 P.F Mantica,z’3 Y. Utsuno,4 P. Bender,1 J. Cook,2 C.R. Hoffmam,1 Sangjin Lee,l
T. Otsuka,5 i Pereira,2 M. Perry,1 K. Pepper,1 J.S. Pinter,3 J. Stoker,3 A. Volya,1 and D. Weisshaar’

1Department of Physics, Florida State University, Tallahassee, Florida 32306, USA
2National Superconducting Cyclotron Laboratory, Michigan State University, East Lansing, Michigan 48824, USA .
*Department of Chemistry, Michigan State University, East Lansing, Michigan 48824, USA Physics Letters B
“Japan Atomic Energy Agency, Tokai, Ibaraki 319-1195, Japan
>Department of Physics and Center for Nuclear Study, University of Tokyo, Hongo, Tokyo 113-0033, Japan
6RIKEN, Hirosawa, Wako-shi, Saitama 351-0198, Japan
(Received 2 July 2008; published 2 October 2008)

Contents lists available at ScienceDirect

Bayesian neural networks for fast SUSY predictions

Implicit Quantile Neural Networks for Jet Simulation
Proceedings of the Thirtieth International Joint Conference on Artificial Intelligence (IJCAI-21) B.S. Kl.o n he | m a., s M P. K d H . B Pl‘OSpeI’ b , A Ka I.bo a and Correction

Simulation of Electron-Proton Scattering Events by a Feature-Augmented Braden Kronheim Michelle P. Kuchera Harrison B. Prosper

and Transformed Generative Adversarial Network (FAT-GAN) Department of Physics Department of Physics Department of Physics
University of Maryland Davidson College Florida State University

Yasir Alanazi!, Nobuo Sato?, Tianbo Liu?, Wally Melnitchouk?, Pawel Ambrozewicz?, College Park, MD 20742 Davidson, NC 28035 Tallahassee, FL 32306
Florian Hauenstein®, Michelle P. Kuchera*, Evan Pritchard*, Michael Robertson®, bkronhei@umd.edu mikuchera@davidson.edu hprosper@fsu.edu
Ryan Strauss®, Luisa Velasco® and Yaohang Li'

!Department of Computer Science, Old Dominion University, Norfolk, Virginia 23529
%Jefferson Lab, Newport News, Virginia 23606
3Department of Physics, Old Dominion University, Norfolk, Virginia 23529
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MY CAREER PATH: IN TWO STORIES
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research group
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Sameer Deshmukh

Returning Mentor.
Computing Laboratory, Fujitsu, Japan.

Sameer Deshmukh, 8 July 2024.



Introduction

- Background Research Interests

Pune, India
-

Sept. 2017 - Sept. 2023 ~ B iuNi
Tokyo Institute of Technology Performance efficiency on supercomputers

for scientific applications

M.S. Computer Science (HPC) 55 core

@ ~RCAO0 ~RCA 2

Ph.D. Computer Science (HPC) e

* | —~ RCA 1 —~ RCA 3
L2 cache

FU] lTSU Sept. 2023 - present DDR4 @ 2400 MHz 2 GB

Al Computer Architecture Researcher Hardware/software co-design for
acceleration of Al and science

L1 cache
48 kB
A

Cache 0
Cache 1




Ph.D. Research

Rio Yokota Laboratory, Tokyo Institute of Technology, Japan.

Ph.D. Research Background

a
B PZAN

H -

Fugaku
Factorization || Matrix-vector Factoriza;)n M:rix-vector * d A,B,,-éng Cng '
ON?) | O(N?) O(N) | OW)
PDE solver: - - ..
Boundary Element Dense Hierarchical| | Efficiency on
. . supercomputers
Method matrix matrix

Fugaku distributed
memory result

10'

X 2
‘ ACM TOMS journal

wobss Distributed factorization
T oo R aarformance improvement

STRUMPACK

A64FX shared memory result

X 2

GFLOPS

10 20 30 40 50
THREADS
—— OURCODES  ---- SSL38
—— OURCODE16 ---- SSL16
—— OURCODE32  ---- SSL32

Matrix-vector product
performance improvement

ICPP 2023, USA




Communication is important in research

High context and low context cultural classification

High context culture

Arab
Greek

Spanish
A large part of your communication talian
skill is determined by your English

understanding of cultural context. French

American
Scandinavian
German

German-Swiss Low context culture



My Career Map

Cultural and technical experience

Technical focus vs. cultural context

2022 UTK,
Tennessee, USA

Low Context
Culture

Israel

2022 NextSilicon, ¢

Research Focus

° 2017-23 Tokyo
Tech, Japan

Technical and culture exposure

o 2023- Fujitsu,

Japan

High Context
Culture

2021

Quansight, USA

2021 Fixstars,

Japan

Industry Focus

Every organization has
motivated people In
HPC.

However, they
communicate
differently depending
on the context.

Understanding this
context Is important
for collaborative
research.




How | can help

* Planning your life during and after graduate school.
» (Getting over communication challenges.

* |Improving your networking skills.

* Building long term relationships.

* Living and working in Japan.
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— BSc Mechanical Eng. [Salvador - BRA]
* Exchange student at TU Munich, Germany (1 year)

— MSc Mechanical Eng. [Karlsruhe - GER]

5 countries
6 universities

B

I~ IHPCSS [Ostrava - CZ]

T it
S :-‘E ,_‘

s
i?ﬁ’(
&
Y 4
o) _AY
'
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{ /

- PhD in Aerospace Engineering [Delft - NL]
| * Fluid mechantics, turbulent flows

— Became a father

A

- Postdoc [Karlsruhe - GER]
| * Turbulence & particles

- Parental Leave (6 months)

;Software Developer [Stockholm - SE]

Titago Pestana, IHPCSS 2024 (Kobe)



8 applicattions,

Each company i1s different!

* COMSOL Multiphysics (~500 empl. )
*Algorithms: coupled system of PDEs
*Numerical Analystis Group

* > 90% holds a PhD

*Flat hterarchy:
*Me -> CTO -> Company owner

*Projects -> free to execute

*30 min meeting per week

3 interviews —> job..

Every candidate has a PhD..

* THPCSS -> validation

*PhD -> independence (dev. proj.)

*PhD Board member (leadershtip)



