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Context — the past four years

Overarching goal and responsabilities: growing Uni.lu HPC capabilities and software ecosystem
Bring in over a decade of expertise with HPC and cluster technologies to:

* enable and accelerate research and innovation for national and international projects

 drive change for the benefit of researchers facing evolving and challenging technology scene

Architecting solutions and integration of HPC technologies
» complete cycle from solution planning to implementation and operations
» adapting leadership centers design choices to local needs
* implementing the software environment needed for scientific excellence

Building relationships and trust with stakeholders
* Top world HPC techology vendors

* Industrial partnerships Implementation

* HPC ecosystem technologies  Growth of the HPC-BD-A
analysis and review software environment
* R&I -oriented facilities planning * Procurement processes ¢ Diving into and optimization
Knowledge transfer e User requirements analysis « New solution deployment of scientific workflows
e On-boa rd|ng new teams * Writing specifications e Integration and testing * Ensure platform is running

smoothly for research projects

* Master-level teaching & projects
* Organization of HPC workshops

Tactics Operations



Spot the theme in the next slides
(short story time)
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Tools and Best Practices for
Distributed Deep Learning on
Supercomputers




Accurac\; of Al system

100%

Human
90%

-
5]
m
.
C
(6]
18]
<

Machine

Year
Source: hitp:ilaiindex.orgl2017-repon pdi

g ‘






LigL
| il

I‘._‘

P

i

.
n
&
R
I'l -
1R
II\_ |
1L
| 1
1
1 ¥
h
|
> |
b B
- B - B
s
o V¥



in the Beginning ..
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AL-Based Storage so|
i/ Tackle your biggest and toughest Al

Deep Learning and HPC challenges
) _-the same technology used forithe 0|
ﬁmmn and LLNL Sierra supercomp
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]’@1 IBM Power Accelerated

d

v/ Computing Platform

(O—IBM*Power System™ AC922
with NVIDIA Tesla V100 GPUs

O=— IBM Elastic Storage Server -
HDD, SSD or hybrid

Mellanox InfiniBand or
Ethernet switches
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Uni.lu HPC core computational capacity
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B Integration with Uni.lu high capacity
J storage system (now 3.3PB)

Expanding user software environment 17X g rOWt h

Ll et nitcoceRiGooipig) ... of computational capacity in 4 years

New core technologies in line with world ... with increasing capability, matched by software environment
leadership supercomputing centers 2018 additions oriented towards Al/Machine Learning & BD work



University of Luxembourg HPC cluster Iris
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Machine &
Deep Learning

Rich software environment delivered to Uni.lu researchers and partners in 2018




33M coreHours delivered for R&
Nov 2017 — Nov 2018

Some figures e
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June 2018



Enabling outstanding science

At the ninth edition of the FNR Awards, several researchers of the University of Luxembourg won
prizes in two categories for their work on a model of the human intestine and socially assistive
robots, respectively.

Outstanding Scientific Publications category

Pranjul Shah and Paul Wilmes from the Luxembourg Centre for Systems Biomedicine (LCSB) of the
University of Luxembourg won one of the two prizes that were awarded in the category

"Outstanding Scientific Publications”. They were honoured for their paper “A microfluidics-based in
vitro model of the gastrointestinal human-microbe interface” that was published in the scientific
journal "Nature Communications". In their research, they developed a technology to mimic the
conditions in the human intestine.

“Grand Prix 2018 en sciences biologiques” awarded to Paul Wilmes

arti a @ ﬁ S E
, 19 November 2018

The Grand Prix 2018 in biological sciences of the Institut Grand-Ducal, sponsored by the company
Cactus, has been awarded to Associate Professor Paul Wilmes by an international jury consisting of
professors and experts in biology.

He has received the prize on 17 November 2018 at the Chamber of Commerce of Luxembourg, on the  §

aechson o on scadoric session Luxembourg. Bioinformatics analyses presented in this paper were

Paul Wilmes is an Associate Professor of Systems Ecology at the Luxembourg Centre for Systems ¥ - . .

Biomedicine (LCSB) of the University of Luxembourg. He obtained his PhD in 2006 from the School of X A -l - - g 17 - 1 P T l' 1 o1 l IxT b ] T

| Environmental Sciences at the University of East Anglia in Norwich (UK), a part of his doctoral research - Cd-l I ]- EL ) ]-1 t ]-I-]- pd-l t ]-1 bl I-lﬂ t ]E HPC TL—I-C]- ]- tlEb Lrl_ t -]-E LT I-]-]-‘ll EI bl t"r Lrl_
having been conducted at the Max Planck Institute for Marine Microbiology in Bremen (Germany). - =

After three years of postdoctoral research at the University of California, Berkeley (USA), he returned X .

| to his native Luxembourg in early 2010 through an ATTRACT Fellowship of the Luxembourg National - ] - — l S—_— I,"'I,"' l S— o l

Research Fund (FNR). He initially established his research group at the Centre de Recherche Public — LLI}\E 1]] J LJ ]_11 g ( -1t tl']' i -1]__.i L ]1 1-114 ]]. #

Gabriel Lippmann (now Luxembourg Institute of Science and Technology, LIST) but later joined the - ) o :

LCSB where he is the Head of the Eco-Systems Biology research group.




e Member and Uni.lu central contact point for the ETP4HPC Work Groups, | participate in 7WG:
HPC System Architecture & Components, Systems Software & Management, Programming Environment, Energy & Resilience,
Balance Compute I/O & Storage Performance, Big Data & HPC Use Models, Extreme-scale demonstrators

e Worked on proposals for the European Commission’s HPC Work Programme 2018-20.

» Worked on the 3" Strategic Research Agenda (SRA3): outline roadmap for the achievement of
exascale capabilities by the European HPC ecosystem. Milestones used to define the contents of the

HPC Technology R&D Work Programmes managed by the European Commission.

e ILNAS: Registered expert as national ICT standardization delegate.

e Participation to the standardization process on multi-year drafting process.
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* Exploring work being done for Al standardization, in particular use-cases at international level
http://www.etpshpc.eu/sra

https://www.iso.org/committee/654019.html



http://www.etp4hpc.eu/sra
https://www.iso.org/committee/654019.html

Teaching activities




Knowledge transfer activities
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Delegations & visits
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What comes next

National competence centre

... built with world’s best technologies we’ve explored in the past years
... using HPC expertise in the software needed to run large-scale projects

for and

LUS < EMBOURG

|
LET’'S MAKE IT HAPPEN |




Valentin Plugaru

Parallel Computing and Optimization Group
High Performance Computing Team
University of Luxembourg
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