200+ GPUs In one HPC

- avallable in months
GPU day 2021
Zoltan Kiss - KIFU - Head of HPC Dpt.
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20 years of Hungarian HPC

The List.

2001 60 0N
Gflop/s Gflop/s

2011 48

Tflop/s

https://hpc.kifu.hu/jubileum

- KIFU The List.
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Under the hood

1.3 MW power

2 x 1MW UPS capacity

1x 800 kW Aggregator

700 kW warm water cooling

300 kW cool water / aircooling

2 x 2 x 260 kW warm water chillers
3x 177 kW cold chillers
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Adiabatic chillers
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https://youtu.be/v6MaAJyUx4Q?t=106
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Moving out

2020.11 - Cloud, HSM
2021.06 - LEO
2021.07 - Apollo

2021.07 - Racks and Network

Competence Centre
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THE SUPERCOMPUTER COMPANY
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1975-2019 - now HPE CRAY product line

15t HPC in the world

Most machines at top500, 28 from top100
High end

‘Optimized experience’

CRAY Linux Env/Aries Interconnect/Clusterstor
Weather, etc.

Dense, high performance, big etc.




— HPE CRAY EX

Hewlett Packard
Enterprise

Apollo — Generic / SGI — High Tech / Cray — High End
‘Unified experience’
CRAY Linux v/ SUSE compatibility

Slingshot eth based IC / Clusterstor storage
All workloads

Dense, high performance, big etc.
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START ANYWHERE, GO TO WHEREVER YOU

¥

Nearly 10 TB/sec and > 700 PB capacity”*

simulations for quantum computers, nuclear energy systems,
fusion reactors, and precision medicines. 2021-2022

OAK RIDGE

- National Laboratory

> 4 TB/sec and 30PB (All Flash) capacity*

NESAP enhance simulation, data processing, and machine learning applications

2.5 TB/sec and ~ 400 PB capacity”

| B Lawrence Livermore
nuclear stockpile, secondary national security missions, nuclear nonproliferation and

National Laboratory

counterterrorism
2.5 TB/ e d~100 PB 4
+ LUM I sec an capacity” i - T —
W LUMI - Large Unified Modern Infrastructure ‘L
CSC 2021
A D 1 TB/sec and ~ 200 PB capacity*
rgonne wesuiey. s, i
NATIONAL LABORATORY cancer research, materials science, climate science, and cosmology
2H 2021
VSB TECHNICAL | IT4INNOVATIONS 1 TB/sec and ~ 1 PB (All Flash) capacity* il "
|| || UNIVERSITY | NATIONAL SUPERCOMPUTING IT41 — Astrophysics, Eng., Chemistry, Material Earth Live science | . EuroHPC
OF OSTRAVA CENTER 1H 2021 ITal ..
240 GB/sec and ~ 14.5 PB capacity*
SPOCC ol
,= Disk entry point All Flash base rack: > 1TB/sec and up to 4.5 PB capacity”
M (10U): «  Expansion rack: > 2 TB/sec and 4.6 PB*
All Flash entry point (6U) - 15 GB/sec and Disk base rack: 90 GB/sec and 7.5 PB capacity

Up to 80/50 GB/sec read/write 315 TB capacity* . Expansion rack: 120 GB/sec and 10 PB*

and 115 TB capacity* *usable capacity 5
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2022 — 5+ PF HPC Eesearch.

« 20000+ CPU core, 200+ GPU '~ Energy effl@l ent DC

. PU 4+ PF Extreme d,e,,»ns.,ijty

e CPU 0,7+ PF Award-winning plans

. Big Data 9+ TB memory @ Heart of DE Campus
* MI partition 8 GPU/node C—

* 2 PB superfast storage + 10 PB
tape

- KIFU
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Kliens

L enu

400 TB ultragyors taroloegység
(300 Gbyte/s)

CPU only particié
140 node, egyenként 2 db 64
magos AMD EPYC™ 7763 (Milan)
CPU és 256 GB RAM (0sszesen
17920 core), 200Gb/s Slingshot
interconnect
Rmax=0,7 petaflops

Gyorsitott (GPU) particié

50 node, egyenként 1 db 64
magos AMD EPYC™ 7763 (Milan)
CPU és 256 GB RAM és 4 db
NVIDIA A100 GPU (6sszesen 200
db GPU), 2x200Gb/s Slingshot
interconnect

Rmax= 4 petaflops

1,5 PB gyors taroloegységg

(rovidtavua tarolas)

Mesterséges intelligencia (Al)
particié
2 node (HPE Apollo 6500 Gen10 Plus),
egyenként 2 db 64 magos AMD EPYC™

7763 (Milan) CPU és 512 GB RAM és 8
db NVIDIA A100 GPU (6sszesen 16 db

GPU), 2x200Gb/s Slingshot
interconnect

10 PB hosszutavu archivalas

Big Data (Data Analytics)
particié
1 node (SMP/NUMA), 12 db 18
magos Intel® Xeon® Gold 6254

CPU (6sszesen 216 core) és 9 TB
RAM, 2 TB SSD, 2x200Gb/s

Slingshot interconnect
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hire Rapids vs Genoa 2H'22

10Nnm 350W 56(C vs.

Integer compute

Networking

Analytics

5nm 350W 96(

— Genoa 96C ~———SPR S6C

* SPR ahead in Al performance, lags
In most other categories

* Genca 128C extends lead

* HBM"version improves FP and HPC

2021
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2023 2017 2018 20189 2020 2021
Emerald Rapids-SP 64C
45/8(' 3x DDR5-5600. 80L PCle © Intel © AMD « « «Log.(Intel) e = <Log. (AMD)
G5, T™M .'ﬂ Crow Pass, AVX-51 21 SEE ENDNOTES: MLN-061
SPEC CPU® are registered trademarks of the Standard Performance Evaluation Corporation. See www.spec.org for more information
All scores are the highest t'w|h‘ii‘wr‘ 2P socketed scores through the year indicated. SPEC CPU® data as of 02/20 T‘

Our Opportunity
to Regain Perf. Lead

Ice Lake-SP 40C
2S, 8x DDR4, 64L PCle G4,

AVX-512, FIVR, SGX, TME,
Barlow Pass, DDIO

Milan SP3 pkg, 64C
8x DDR4, 128L PCle G4,
SEV-SNP, S-LINK CCIX

!

TAKING AN EPYC LEAPIN

DATACENTER PERFORMANCE

TOX, MK TME. CXL.mem, FIVR,

2S, 8x DLES. 44BN ZE, 80L PCle G5

Sapphire Rapids-5P 26C
45/8S, 8x DPR5-4800, 801 PCle G5,
CXL1.1, HOM, AVX-512, TMUL,

r

nahue Pass, FIVR, MKTME

2noa SP5 pkg 128C
x LUR5-5200, 128L PCle G5, CXL1.1,
AVX-512 ISA , SEV-SNP+, Gen-Z,

[ERS DECK | AMD CONFIDENTIAL | EMBARGOED UNTIL MARCH 15, 2021



CONGESTION MANAGEMENT PROVIDES PERFORMANCE ISOLATION

Avg egress BW / endpoint .
250 Job Interference in
All fo All today’s networks
200 - 100% peak == -= --
- //-"’"v Congesting (0rccn)
g 150 1] A RV vl S traffic hurts well-
O 100 u, ‘¥iem behaved (blue) traffic,
(‘Qj—_.:
f_ Ny and really hurts latency-
50 | LNObalsync g sensitive, synchronized
(red) traffic.
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Performance (ns/day)

e The best interconnect for today’s (and tomorrow’s) HPC and Al systems
« Delivers high performance even under challenging real-world conditions
« Native IP software alongside the highest performing HPC and Al codes
e Standard ethernet connectivity to data center resources
« Optimized HPC and Al software enabled through HPE Cray Programming Environment

e Today: part of HPE Cray Supercomputers and Cray ClusterStor

GROMACS Variability Study
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Software
Ansys
Amber20
Amsterdam Density Functional (ADF)

CharMM
Gaussian 16

Terachem
Schrodinger

MATLAB
TotalVi #HPC #WeareHPC (ﬁ@
otalview
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- https://portal.hpc.kifu.hu 2 Plo annin- «

Statisztikak

8 i Containers, that'll fix it.

HPC statuszok

# Home

What could go wrong?

[ Projektek
& Felhasznaloi kézikonyv

¥ Hibabejelentés

-

R
#A Projekt Statisztikak

- -
[ Projektek - — ..' K and g SueuriEe
bzzaferesi kulcsok

megadasa

>
.
-
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& Projekt kezelés Gtmutato

[3) Havi beszamold

= Projektek kezelése




Deploy workflow - plans

Visualization

Container
HPC
(Cloud)




Results

o = 2
26 37000000 3740000 900

tudomany terulet intézmeny CPUN 2020-ban futtatott feladat 2020- felhasznalo
ban

Modeling Power Outages, Brain networks (Odor G, Hartmann B, Gustavo D, Jeffrey K)

Drug development (HEGELAB)

Tudomanytol Innovacioig
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@ https://conference.kifu.hu/e/hpcuserforum221 éﬂ !-ImI;’C@gI':u
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KIMAGASLO SZAKERTELMET IGENYL
FELHASZNALASITERULET-SPECIFIKU
TAMOGATAST JELENTIK. EZT A HPC
KOZPONT SPECIALISTAI BIZTOSIT)
ESETEN HUZAMOSABB |IDEIG I
EGYUTTMUKODVE A FELHASZNALO

KIEMELT SZOLGALTATASOK

2021. november 29. 10:00-17:00 #HPC
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https://conference.kifu.hu/e/hpcuserforum21
https://kifu.gov.hu/karrier

Thank You!

https://hpc.kifu.hu
hpc-cc@kifu.hu
kiss.zoltan@kifu.gov.hu
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