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HPC - Csinaljunk olyat, amit meg
senki

* Orszagos szinten

* legnagyobb szamitasi kapacitas
* legnagyobb teljesitmény s(r(iség

* Ybl dijas gépterem atalakitasa
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* Vilagszinten o
* leghatékonyabb h(itési HPC rendszere
* egyedulallé hulladékhé hasznositas

* legnagyobb HPC-ivel megegyezb technoldgia
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Big Data 12 TB 8GPU/node

petaflops
Project + scratch

GPU BIG DATA MI ik STORAGE

232 GPU
23 552 core 165 Al PE 12 TB 20 Al PF




CPU only partition Accelerated (GPU) partition Artificial Intelligence (Al) partition Big Date (Data Analytics) partition

184 nodes, each contains 2 pcs of 58 nodes, each contains 1 pc of 64-core 4 nodes (HPE Apollo 6500 Gen10Plus), each 1 node (SMP/NUMA), 16pcs 18-core
64-core AMD EPYCTM 7763 (Milan) CPU AMD EPYCTM 7763 (Milan) CPU and 256  contains 2 pcs of 64-core AMD EPYCTM 7763 Intel® Xeon® Gold 16 CPU (all together
and 256 GB RAM (all together 23552 GB RAM and 4 pcs NVIDIAA100 GPU (all ~ (Milan) CPU and 512 GB RAM and 8 pcs NVIDIA 288 core) and 12 TB RAM, 2 TB SSD,

core), 200 Gb/s Rpeak=0.9+ PF together 232 pieces GPU), 2 x 200Gb/s A 100 GPU (all together 32pcs GPU), 2x200Gb/s  2x200Gb/s Slingshot interconnect
Slingshot interconnect Rpeak=4.6+ PF Slingshot interconnect Rpeak=0.6+ PF Rpeak=30 TF
® ® L ®

HPCM

6 node DMF !

oVirt cluster IOSOO

w/ storage
Clusterstor Clusterst Sp-e.ctra
180 Gib/s W usterstor Tfinity
300 Gib/s R 11 Gib/s R 3 frame
2.9M lops R 113k 10ps 4 drive

v Dual robot
Login mode 610 tape
200 Gbps Slingshot 400 TB ultra fast storage unit 2.7 PB fast storage unit 10 PB long-term

tion internal networks (300 Gbytels) (short-term storage) archiving
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OnDemand provides an integrated, single access point for all of your HPC resources.
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Pinned Apps A featured subset of all available apps

-
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Abaqus
ABAQUS GUI ANSYS Workbench Mathematica GUI MATLAB GUI B
GUI
System Installed System Installed System Installed C om p ete nce C e nt re
App System Installed App App

App



2FA: ssh key and web login

PAM sends user name

—

Verify URL with token edu I D
—

Opens URL S
S Sends edulD and user name

Approve if the two matches

—

< C & ackhpckifuhu/OYgdwiL

Sikeres azonositds! Ténen vissza a bejelentkezéss session-hoz!



Al kontener
kornyezet

T C gws ]
Keras  YGBoost w
v Development Libraries (Python, Nvidia, HPE CPE)

o
. — Jupyterlab Jl.prter Ky scipy TPyl R JUIla

Singularity Container

v Compute Node - Nvidia Driver




Gyors konfiguralas Részletes konfiguralas

QA Particié valasztas

t Univerzalis Gyorsitott Mesterséges Big Data Particid
J u py e r Szamitasi Particio Szamitasi Particio Intelligencia
v (HPE Cray EX425) (HPE Cray EX235n) (HPE Apollo 6500) (HPE Superdome)
. cpu gpu ai bigdata
CPU valasztas
Minimum Negyed gép Fél gép Teljes gép
8 core 32 core 64 core 128 core
GPU valasztas
0 1 2 3 4 5 6 7 8
Opcidk

Jupyter notebook tipus: [ GPU Al Lab v |

Futasi id6: (8 6ra v |

Elérhetd eréforrasok

Particio | Osszes gép Szabad gépek szama Osszes CPU Szabad CPU-k szama
cpu 184 108 23552 15551
gpu 58 24 3712 2893
ai 4 4 2 o212
bigdata 1 0 288 a




File Edit View Run Kernel
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Language model

— Language model

Settings

[ Launcher

Help

Opendl :: gpt-4

Base APl URL (optional)

Organization (optional)

Proxy (optional)

Embedding model

Embedding model
|_ Cohere = multilingual-22-12

APl Keys

‘ OPEMNAI_API_KEY

‘ COHERE_API_KEY

Input

When writing a message, press
Enter to:

® Send the message

O Start a new line (use
Shift+Enter tosend)

backup

| Notebook
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Python 3
(ipykernel)

Console

Python 3 R
(ipykernel)
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Terminal Text File
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Markdown File
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Pythen File
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R File
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Show Contextual
Help




: File Edit View Run Kernel Tabs Settings Help

BB CLUSTERS C + NEW [4 Launcher * | A Parallel_Demo.ipynb e |+
B+ XOO0O » m C » cCode ~

default:1697725806-nisp

State: runrlin-g _ impert ipyparallel as ipp
Mumber of engines: ¢ mycluster = ipp.Cluster(n=4}
<> ¢ = mycluster.start and connect synci()

Starting 4 engines with <=class 'ipyparallel.cluster.launcher.LocalEngineSetlLauncher'=
o | defauls 100v% [ ¢ [00:05<00:00,5 25sfengie]
‘= | State: Stopped
Mumber of engines: auto

%%px --block
» <> START import time

from numpy import random
= def do some work(t):

®¥ = random.randint(180)
print(f'Helle world: {x}')

Interaktiv

for i in range(4):
do_some work(5)

u

I P th O n [stdout:2] Hello world: 82
Hello world: 91
Hello world: 17
Hello world: 73

[stdout:3] Hello world: 48
Hello world: 35

Hello world: 88
Hello world: 76

4 [stdout:1] Hello world: 72
u a aS Hello world: 50

Hello world: 40
Hello world: 96
[stdout:®] Hello world: 55
Hello world: 82
Hello world: 32
Hello world: 65

oop: 000 | < 00-13<00:00,2.85taskss]



Tarhely kvotak adatbetoltéshez

Lustre: Teriilet Inode
File System
home 20 GB 100k
squota
- soft limit GB
- 2gft:l:m:t inode scratch 1TB 300k
project 4 TB 1M

export SINGULARITY_TMPDIR=/project/projectname/singularity temp

singularity build --fakeroot —fix-perms
-B /project/projectname:/mnt /scratch/projectname/teszt.sif teszt.def



OnDemand Files ~ Jobs ~ Clusters ~ Interactive Apps - = <[> Develop~ © Help~

| OPEN |
’DnDemand Home My Interactive Sessions

X . i i B3R B3 mix BY compilers B9 GPU BY Tuiorials B jupyierheb
OnDemand provides an integrated, single access point for all of your HPC resources.

— Jupyter 2-1-numpy-Introduction Las: Checkpr
Pinned Apps A featured subset of all available apps

] Fils B ‘o Irriaary Cadl FsrrH Wil
Interactive Apps o
7 4..*_\ B+ x» B 0 + 4+ HAm B C B Markdos
DS I \ Servers
SIMULIA
Abaqus » Plot:
ABAQUS GUI ANSYS Workbench Mathematica GUI MATLAB GUI = Jupyter Server
GUI Lat™s import the  niespy  module,
System Installed System Installed System Installed
¥ 5 [24]: import matplotlib
H App System Installed App App m HStUd"D‘ SEWE[’ o ispert matplotlib.pyplot as plt
Active Jobs hon ingect sumpy 80 %0
Show 50 | &ntries Im [25]): & Data for plotting
t = np.arange(0.0, 2.0, 0.01)
[[:] Mame User Account Time Used Quesue Status 0o e i W R 2
i rig, = plk. Loks| )
Y — o sramtn e P— Interactive Apps [Sandbox] tig, ax - pis.oubplots
) 28054814 dispz yanianiu BC_ACTH DOC235T I3 | Compieted | Sarvers Gat[25]¢ |<matplotlib.lines.Line?d at OxZbAle
) 20005310 ANEN. TOB4.115 it alics 443707 alice | Commpoted |
o0 _..-f'-.l‘ ,.-"’ \_‘.
) 005253 AlEn.7984.115 Fipcrter alice 455549  alice | Campisted | L I.-" foo
4 MATLAB [\
S zeco7ee ASER. 7984115 riperter alice 4308:40  alice == el [ |
) FA041210 13_cpt DADDEZ protanabed.insh jsliang mhg 05010 mihg == e ! I'.I { \
w Spark Jupyter Server ors f
} 28877 start_all kjfranke NAng 013800 vulcan | Competed | i \ / \
) 064279 FwAT_ 96 Fwhitaiam nar DOOT:16  sena-shared | ampleted | 025 'x\ j'
— & VMD -l
} ZH0E4280 swarm_87 swhitelarn nana DO-0T:15  etna : 00 GI% 05 0TS 160 135 150
) PR0E47E wwm_98 Fwhitelam nang 000712 sbna-shared === -
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EuroHPC palyazat (2024)
20 PF

CPU + GPU + Big Data + Ml

Lokalis és tobb szintl tarolorendszer ‘
Vizualizacio

Modularis rendszer |
Kvantumszamitégép integracio

HU-DE (Juelich — ITM —= KIFU) egyiittm(ikodés

Portal- és szoftverrendszer fejlesztések L E V E ﬂ I ;I

HPC @hu
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Koszonom megtiszteld figyelmuket!

hpc.kifu.hu
€3} @HPC.CC.hu
[} @HPC CC Hungary




