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2002 Language challenges but great in math

2011 Egyptian revolution ending my high school

2013 Exchange student at University of Colorado, USA

2015 BSc and MSc Mechanical Engineering

2020 PhD in Aerospace

2021 NASA postdoc

2022 GE Aerospace Research

2017 Quit my PhD 3 days before IHPCSS17

Aly BadranJet engine Research Scientist

High temperature materials for aerospace

Born and raised in Egypt 

Materials model
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Lorenz CANAVAL
Mentor Lightning Talk at IHPCSS24



→
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At Montanwerke Brixlegg AG 
„a leading European secondary 
copper smelter using 100 percent 
recycled raw material” 
located in Austria/Europe
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At Montanwerke Brixlegg AG 
Started as Assistant in R&D, 1 year
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At Montanwerke Brixlegg AG 
Started as Assistant in R&D, 1 year
Offered Head of Quality 



7

At Montanwerke Brixlegg AG 
Started as Assistant in R&D, 1 year
Currently Head of Quality, 7 years
Approx. 20 staff 
7-figure annual budget 
Laboratory, certifications, quality 
projects, international customers, 
claim mgmt., radiation protection, 
chemical mgmt., courses …
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Career path

B.S. Chemistry 
at St. Petersburg U

M.S. Chemistry 
at St. Petersburg U 

Ph.D. Chemistry &  
Material Sciences 

at Kyushu U 

JSPS PD  
researcher

Postdoctoral researcher  
at Kyushu U

Programming &  
robotics club  

regular tutor 
↓ 

competition coach 
↓ 

staff manager

Visiting researcher 
at Stockholm U

Exchange student 
at Tokyo U 

~2017 ~2019 ~2022 2023 2024

started as part-time…

… became main source  
of money



Research topics: Molecular Dynamics & Monte Carlo simulation

YSZ crystal for Solid Oxide Fuel Cell (SOFC)

SARS-CoV-2 RNA pseudoknot 
with drug molecule



Research topics: Molecular Dynamics & Monte Carlo simulation

YSZ crystal for Solid Oxide Fuel Cell (SOFC)

SARS-CoV-2 RNA pseudoknot 
with drug molecule

Molecular mechanical force field: 
calculate forces within spatial or 

particle domains using HPC



Research topics: Quantum Chemistry calculations

fluorescent Ir-Ln complexes

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

interaction analysis of molecular orbitals in mutated DNA



Research topics: Quantum Chemistry calculations

fluorescent Ir-Ln complexes

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

interaction analysis of molecular orbitals in mutated DNA

 wave function description: 
distribute calculation of electron integrals using HPC

Ĥψ = Eψ



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 and apply for alternative fundings, 
participate in contests, become the PI of my own 
project 

• VISA issues that limit the scientific freedom  
→ seek support from expatriates and old friends in 
academia 
Networking is important!  

Taiko performance
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M Y  C A R E E R  PAT H :  I N  T W O  S T O R I E S

B.S.	Physics

2007 2009 2011

M.S.	Physics

M.S.:	
Computational	Science

2014

Ph.D.:	
Computational	Science

Postdoc:	
Facility	for	Rare	Isotope	Beams

2016

Tenure-track:	
Davidson	College

Tenure:	
Davidson	College

Internship:	
Lawrence	
Berkeley	

National	Lab

Internship:	
Yale	Univ

Consult	@	IAEA

Consult	@	UN
Teach	@	ICTP

Teach	@	MIT

2005 2006 20242022

Plenary:	
International	

Nuclear	Physics	
Conference

Plenary:	
APS	Division	of	
Nuclear	Physics	

NSF	Grant:	
Physics

2018

NSF	Grant:	
OAC

2023
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M Y  C A R E E R  PAT H :  I N  T W O  S T O R I E S

F a i l e d  P h D  
q u a l i f y i n g  e x a m

I m p o s t o r  
s y n d r o m e

D i d n ’ t  a p p l y  t o   
g r a d u a t e  s c h o o l

D i d  “ p o o r l y ”  o n   
P h y s i c s  G R E

L e f t  g r a d   
r e s e a r c h  g r o u p

H a r a s s m e n t  
a t  c o n f e r e n c e

S t r u g g l e d  i n   
p o s t d o c  g r o u p

S t r u g g l e d  w  
2 - b o d y  p r o b l e m
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Sameer Deshmukh, 8 July 2024.

Sameer Deshmukh
Returning Mentor. 
Computing Laboratory, Fujitsu, Japan.



Introduction
Background

Tokyo Institute of Technology

M.S.

Sept. 2017 - Sept. 2023

Ph.D.
Computer Science (HPC)
Computer Science (HPC)

Pune, India

AI Computer Architecture Researcher
Sept. 2023 - present

Research Interests

Performance efficiency on supercomputers 
for scientific applications

Hardware/software co-design for 
acceleration of AI and science



Ph.D. Research
Rio Yokota Laboratory, Tokyo Institute of Technology, Japan.

Ph.D. Research Background

PDE solver: 
Boundary Element 

Method
Dense 
matrix

Hierarchical 
matrix

Factorization 

O(N )
Matrix-vector 

O(N )

Efficiency on 
supercomputers

Factorization 

O(N3)
Matrix-vector 

O(N2)

Matrix-vector product 
performance improvement 

A64FX shared memory result

× 2

Fugaku distributed 
memory result

× 2

Distributed factorization 
performance improvement

ACM TOMS journal
ICPP 2023, USA



Communication is important in research
High context and low context cultural classification

A large part of your communication 
skill is determined by your 
understanding of cultural context.



My Career Map
Cultural and technical experience

Low Context 
Culture

High Context 
Culture

Research Focus

Industry Focus

2022 NextSilicon, 
Israel

2021 
Quansight, USA

2021 Fixstars, 
Japan

2022 UTK, 
Tennessee, USA

2017-23 Tokyo 
Tech, Japan

2023- Fujitsu, 
Japan

Technical focus vs. cultural context Technical and culture exposure

1. Every organization has 
motivated people in 
HPC.


2. However, they 
communicate 
differently depending 
on the context.


3. Understanding this 
context is important 
for collaborative 
research.



How I 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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2022 Software Developer [Stockholm - SE]

2020 Postdoc [Karlsruhe - GER]

MSc Mechanical Eng. [Karlsruhe - GER]

2018 IHPCSS [Ostrava - CZ]

BSc Mechanical Eng. [Salvador - BRA]

Parental Leave (6 months)2021

* Exchange student at TU Munich, Germany (1 year)

Tiago Pestana, IHPCSS 2024 (Kobe)

PhD in Aerospace Engineering [Delft - NL]2020

2020 Became a father

5 countries 
6 universities

* Fluid mechanics, turbulent flows

* Turbulence & particles



Every candidate has a PhD…

*IHPCSS -> validation 

*PhD -> independence (dev. proj.) 

*PhD Board member (leadership)

*Projects -> free to execute

Each company is different!

*COMSOL Multiphysics (~500 empl.)

*Algorithms: coupled system of PDEs

*Flat hierarchy:

*Me -> CTO -> Company owner

*Numerical Analysis Group

* > 90% holds a PhD

8 applications, 3 interviews —> job…

*30 min meeting per week


