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IT4Innovations infrastructure

209 compute nodes

3344 Intel Sandy bridge cores
15136 GB RAM (64, 96, 512)
24 nVidia Tesla K20

4 Intel Xeon Phi (KNC)

2. ITA4I building
500m2 computer room
2x 2,5MVA power supply
July 2014

3. Salomon + 1008 compute nodes

Rpeak 2 Pflop/s « 24192 Intel Haswell cores

Rmax 1,5 Pflop/s + 129024 GB RAM (128TB) \\aui®
" - 864 Intel Xeon Phi ¢

from July 2015 (KNC)
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Salomon in Top500.0rg

Rank Site

System

Cores

Rmax

(TFlop/s) (TFlop/s) (kW)

Rpeak Power

500 CERTIFICATE

3.30¢ Salamon - SG1 ICE X, Xeon ES-2680v3 12C 2.5GHz, infiniband FOR, Intel Xeon PR 71200
IT4innovations National Supercomputing Center, VSB-Technical University of Ostrava,

Crech Republic
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Infrastructure: plan 2019-2020

uuuuuu Structural and Investment Funds

- NG IT4Innovations National Supercomputing Centre -
NI

Path to Exascale

- Small cluster Il
May 2019 - 189 nodes, 840TF

| > R = - GPU acceleration
! - €3 mil.

. Large cluster Il
2020 B BT 1000+ nodes
I_da| " }' A €10-15mil.
|

+50%7
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The small cluster 11

Atos BullSequana
189x compute nodes, 2x18 cores
- AVX-512 instruction set, 192GB RAM
1x Fat node, 4x12 cores, 6TB RAM
8x GPU nodes, 2x12 cores, 192GB RAM
-  4x Nvidia V100 per node, 16GB RAM
Infiniband HDR, 200Gb/s link speed, 4 islands, fat tree
topology
Burst buffer accelerated SCRATCH 200TB, 30GB/s
Small HOME, 25TB
14x1.6TB NVMe
— accessible remotely on all nodes
PBS-Pro scheduler —— Pascal: 4 NVLinks @ 40GB/S
840TF Peak perfomance -




NVIDIA DGX-2

2x24 x86_ 64 cores
— instruction set AVX-512

architecture Volta V100 GPGPU

— 16x2560 FP64 cores

— 16x5120 FP32 cores

— 16x640 tensor cores

1.5 TB RAM, 512GB HBM

NVLINK network interconnecting GPGPU
— 12x NVSwitch, throughput 2.4TB/s in bisection
8x 100Gb/s Infiniband

NVMe SSD storage 30TB

130TF Peak!
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IT41 infrastructure services

Open access

- Grant competition announced three times a year (February, June, October) for employees of research

institutions, scientific and educational organizations
Directors discretion

— An application can be filed any time. Computing time is assigned irregularly based on an assessment by

IT4Innovations

National node of EU HPC infrastructures

—  Partnership for Advanced Computing in Europe (PRACE)

- European Technology Platform for High (ETP4HPC)

—  EuroHPC Joint Undertaking (EuroHPC JU)
Training and educational activities

— More than 10 events annually, 63 events since 2013

- 6 PRACE seasonal schools

—  PRACE Training Centre — 4 two days events in 2018-2019
Users support

5%
m Open Access

m Director's
discretion

PRACE

m Other

80%
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Open access

Call for proposals

« 3x per year with allocation period of 9 months

« Call is closed after 40 working days

Evaluation

« Peer review: Scientific, technical and socio-economic assessment, 2 external reviewers
« Applicant’s history: citation of infrastructure, use of allocated resources

« In 20 working days, evaluation will be available

« 10 working days for rebuttal

« Access panel: Results announced in 5 working days

Changes suggested

« Multi-year projects: allocation period up to 4x9months, user’s history, running project
intermediate reports

« Evaluation based on applicant’s project (H2020, CoE, CoC, VI, ...)




Open access and utilization

2%

&°

# projects

m Materials Science

m Bio Sciences

Engineering Allocations

by scientific = Informatics by research
domains Earth Sciences 8% institutions
Training

m Applied Mathematics

m Plasma & Particle Physics

m Astro Sciences

In 2018, 171 584 400 corehours among 164 research projects
allocated

= IT4lnnovations

= Akademie véd CR
CEITEC

= Univerzita Karlova
Masarykova univerzita
CvuT

m VUT Brno

m Uppsala University

m KTH Royal Institute of

Technology
m Others
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% PRACE is an international not-for-profit
association under Belgian law, with its seat
in Brussels.

FINCAND 4

«* PRACE has 25 members and 2 observers.

A I’ﬂll,'[ *
)(» *

Tier-0 European systems operated by HM

Tier-1 national systems
operated by PRACE partners

Tier-2 regional systems operated by
individual research institutions




Development of HPC resources

1200M

1000M

800M

600M

400M

200M

oM
2012

—— Resources

Pre-exascale

2018

2020

Demand

/
/
/
/7
), 7 EuroHPC
’ A /
7
T4l
2022 2024 2026
— — = Demand estimation
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JUWELL: Atos Sequanna X100
GAUSS/FZJ, Germany

#26 on Top500

Joliot Curie: Atos Sequanna
X100, GENCI, France

#40 on Top500 #19 on Top500 #30 on Top500
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PRACE aces models

Access Model for Tier-0

* Project access - large-scale, computationally intensive projects

 Preparatory access - Test / evaluation access, code scaling and

optimization

* Proposals are evaluated in a single European peer review process
governed by the PRACE Scientific Steering Committee

DECI (Distributed European Computing Initiative)

« Access to national Tier-1 systems

« Support by experts from Tier-1 centres

SHAPE (SME HPC Adoption programme in Europe)

 To help European SMEs overcome barriers to using HPC




Educational and Training activities

Training Week

: P”‘”[ ) WorkShOp and Tutorials 5 l ‘ SUMMER OF

DPUG = HRC

THE INTEL®* XEON PHI* USERS GROUP

FRAMEWORKS FOR

gglesr:,;l::‘%garsgg‘rgu ’”‘0’ PRACE Training Centre International HPC Summer school
PRACE —_ % Pak=n Scitiet
12 - 15 January
Ostrava, Czech Republic oationsi

June 2013 January 2015 March 2016 Since May 2017 July 2017 July 2018

Since 2013 we are organizing approx. 10 courses per year in
o 9 VSB TECHNICAL ITAINNOVATIONS
average. In 2017 we became PRACE Training Center. ||| UNSVERSTTY | NATIONAL SUPERCOMPUTING
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EuroHPC Joint Undertaking

CZ joined EuroHPC JU on January 24th, 2018 st
— November 6", 2018 — 15t Governing Board meeting

Hosting EuroHPC petascale system
— 3-4 petascale systems. To be installed in 2020

Ceska republika

Signs the

Declaration

Cooperation framework on High Performance Computing

— T4l is going to apply for €5M support

Membership in pre-exascale system consortium

— 2 pre-exascale systems — world class systems €240M each
—  Finnish consorcium: Fl, S, NO, DK, CH, BE, NL and CZ, PL(?)
Research activities (EU funding up to €200M)

— European processor initiative

— Extreme scale technologies

— Building HPC Competence centres + Skills + SMEs support

— Federating supercomputing resources, HPC applications i o
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HPC and HPDA tools development

HyperLoom HPC as a Service

llll

HPC infrastructure
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International projects
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Industrial partners
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Thank you for your attention!



