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Mepiypagn ZuoTrUATOg A

i 25

Fat island

44 kop ot
Dell PowerEdge R820,
4 x Intel Xeon E5-4650v2,
512 GB pviung,
1.2TB local HD.

Thin island

426 koppot
IBM NeXtScale,
2 X Intel Xeon E5-2680v2 (8.520 cores GUVONKQ).

64GB pvnung, Diskless.

ML Island
1 k6puBog

Phi island' : . ] GPU . i q Suger I'\E/IiE(:;cEn;;gZZGR
. \ > islan x E5-2698 v
18 koupot ., 8 x GPU Nvidia V100
Dell PowerEdge R730, \ 4 44 koppot 512 GB pviin

Dell PowerEdge R730,

2 x Intel Xeon
E5-2660v3, 64 GB pvnung,

2 x GPU NVidia K40,

2 X Intel Xeon 9.6 TB SSDs

E5-2660v3, 64 GB pvnung,
2 x Intel Xeon Phi 7120P,
1.2TB local HD. <
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Mepiypagn ZuoTrUATOg A‘ gr

*  Xwpog sykataotaonc: Kripio Ynoupysiov Nauseiag Epsuvag kow
Opnoksupdtwy, Mapolot
* Ao paoceg avamtuing
* A (don: Etdxos edpappoyég ulning mapahinAiag
* B’ (Ddon: Edappoyég pe PEYAAEG QMALTIOELG GE UVAN KOl
EKUETAAAEUO N TEXVOAOYLWV CUVETIEEE pYaOTWV,/ EMLTRXUVTWV
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MpdéopBacn oTo ZUOTNUA r-l gr

login nodes : MpooBdaaiyol péow Internet, MONO péow
SSH, a1ré dnAwpéveg IPs/AikTua.

20vdean SSH ue xpron kAsidiot MONO

Idpupatiké VPN pools gvepyoTroinuéva

compute nodes : xpnoigotrolouvTal Hovo ato Ta jobs, &év
gival Guueoa TTpoofBdoipa, dev Exouv TpdoRacn internet.
O1 SSH ouvdéaeig atro 1o ARIS tmpog otroudrmrote AEN
ETTITPETTOVTAI.

MeTagopég apxeiwv TTpog Ta IdpUpaTa : AvTi

ARIS — PC put, PC — ARIS get.

File system : GPFS, 4 partitions, 2 PB raw capacity

14 Apr. 2022
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2TATIOTIKA XPNong A gr

Thin Nodes
ddo, o T—F'-iﬁﬁmrﬁ
330,0 | '
if- 220,0
B 1100

a0
Mar Apr May  Jun Jul  pug Sep Oct Mow Dec  Jan Feb Mar  sor

Max Average Current
Nodes Allocated 421 Nodes (98.8%) 404 Nodes (94.8%) 420 Nodes (98.6%)
Total Nodes 426 Nodes (100.0%) 426 Nodes (100.0%) 426 Nodes (100.0%)
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2TATIOTIKA XPNong A gr

GPU Nodes
"Monthly' Graph (2 Hour Average)

4.0

33.0

nodes
3
™~
<

11.0

0.0

Week 23 Week 24 Week 25 Week, 26 Week 27

Max Average Current
Nodes Allocated 44 Nodes (100.0%) 37 Nodes (84.1%) 34 Nodes (77.3%)
Total Nodes 44 Nodes (100.0%) 44 Nodes (100.0%) 44 Nodes (100.0%)
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2TATIOTIKA XPNong Ar gr
"Yearly' Graph (1 Day Average)

JZ.0 K
32,0
£ 2.0
13.0
0.0k

Mar  Apr May  Jun Jul  dug Sep Oct Now Dec Jan Feb Mar spe

Max Average Current

Cores used by RUNNING jobs 8445 Cores 8118 Cores 8274 Cores
Cores requested by QUEUED jobs 50 kCores 19 kCores 12 kCores
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2TATIOTIKA XPNong A gr
"Monthly' Graph (2 Hour Average)

12.0 k

Core
3 o
=
-

Week 24 Week 25 Week 26 Week 27

Max Average Current
Cores queued due Dependency or Limits 6222 Cores 1797 Cores 1714 Cores
Cores queued due to Priority or Resources 11 kCores 4387 Cores 5257 Cores
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MAnpo@opieg yia 1o Z0oTtnua : http:/doc.aris.grnet.grl. A
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ARIS DOCUMENTATION

Home

Message of the day

Getting Started

System Information

Hardware Overview

Storage Overview

User Guide

Login and Data transfer

User Environment

SLURM - Job Script Template

Running Jobs

Development Environment

Software Environment

ARIS user support T

Welcome to ARI upport and technical i ion page.

Please read carefully the system’s documentation.
Forany questions related to technical support about the usage of the system please send us an e-mail at support at hpc.grnet.gr
For questions about access and general questions about the service please use the following e-mail address:

hpc-info at lists.grnet.gr

Message of the day 9

™ Motd

All systems are operational !

Getting Started q

Get Access L

Npr. 2022
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A gr

Ma N xprion €Qapuoywy TTou eV TTPOEPXOVTAIl ATTO TO
ouoTnua, TTPETTEl va puBuiotouv PATH,
LD_LIBRARY_PATH ka1 d1a@opeg GAAEG peTaBANTEG
TTEPIBAAAOVTOC YIa TN AEITOUPYIA TWV EQAPHOYWV.
2UvnBng TTPAKTIKA va puBuidovTtal auTég oI ETARANTEG €iTe
YEVIKG O€ KATTOI0 OUCTNUA TTOU TPEXEI PEPIKEG JOVO
EQAPMOYEG, €iTe aTo .bashrc Tou KaBe xpAoTn.

H katdoTtaon TTepITTAEKETAI TTEPICOTEPO WE TNV UTTAPEN
TAvw TNG HIAg versions Tou idlou TTOKETOU, 01 HETABANTEG
TWV OTToIWV €§oPTWVTAI ATTO AAAEG PETABANTEG.

To mrakéro Environment Modules Kavel duvapikr)
TPOTTOTTOINON TOU TTEPIBAAAOVTOC XPrOTN MECW TWV
module files.

14 Apr. 2022
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r
KUpieg peTaBANTEG TTEPIBAANOVTOG TTOU TTpOCapUOlovTal

eival o PATH, MANPATH, kai LD_LIBRARY_PATH, aAA&
Kal JETAPRANTES TTEPIBAAANOVTOG TTOU EVOEXOMEVWG KABE
TTAKETO AoyIoMIKOU XpeIddeTal.

KdaBe module file repiéxel Tnv TTAnpo@opia TTou xpelddeTal
woTe va pubpioel TIG HETARANTES TTEPIBAAAOVTOG Yia KATTOI
eQappoyn.

OAa Ta modules Bétouv pia petaBAnTA
MODULENAMEROOT. Ze modules TTou ava@épovTal o€
BiBAI0BRKeG, ouvnRBwg Ta include files BpiokovTal aTnV
$MODULENAMEROOT/include kai o1 BIBAI0Brikeg TNV
$MODULENAMEROOT/lib

14 Apr. 2022
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W or

Edv uttdpyouv €CapToeIg evOg TTOKETOU AOYIOUIKOU OTTO
GAAa Ta otToia etTiong puBpilovtal pe module file, ol
€EAPTNOEIG AUTEG PUTTOPOUV Va TTEPIYPAPOUV Kal EQOCOV TO
avtioTolxo module dgv ival evepyo €iTe TO POPTWVEI EITE
Byadel uAvupa AdBoug €1I00TTOIWVTAG TO XPAOTN OTI TTPETTEI
TTPWTA VA QOPTWOEI TIG EEAPTHOEIG.

2 € TTIEPITITWOEIG TTAKETWY TO OTTOI UTTAPXOUV O€ TTAVW ATTO
MIa €kdoan, uttdpxel éva module yia kaBe Ekdoaon Kail o
administrator ptropei va opioel katoia wg default.

14 Apr. 2022
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Environment Modules. Xprion gr

m ‘EAgyxog TakéTwy TTOU gival diabéoipa péow modules
module avail
n
module -1 avail

m 'EAeyxog evepywv modules
module list

m Attevepyotroinon OAwv Twv evepywv modules
module purge

m AtrevepyoTtroinon cuykekpiyévou module
module unload MODULENAME

= AAN\ayn ékdoong module
module switch MODULENAME/VER1 MODULENAME/VER2

m [MAnpo@opicg yia 1o TI agopd kaTTol0 module

14 Apr. 2022 18/41
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r'%) grnet

module whatis MODULENAME/VERSION
m Keipevo BonBeiag yia k&moio module
module help MODULENAME/VERSION

kzozz 19/41



Resources Manager - Batch System d-l gr

Ti eival éva Batch System

m 'Eva Batch System eAéyxel Tnv TpdoBacn oToug
O1aB£01u0UG UTTOAOYIOTIKOUG TTOPOUG WATE GAOI 01 XPrOTES
va PTTOpoUV va XPNoIPoTTololV To oUCTNUA - UV Bwg o€
éva oUoTNUa UTTApPYEl HEYaAUTEPN {ATNON YIa TTOPOUG ATTO
TOUG BIaB£CIUOUG.

m Aivel Tn duvaTtoTnTa OTO XPAOTN Va TTPOdIaYPAYE! HIa
uttoAoyIoTIKA epyacia (Job) , va Tnv uttoBdAel oTo cuoTnua
Kal va aTToouvOeBei atrd auTo.

m H epyacia Ba ekteAeoTei éTav uttdpyouv Tépol (cores,
nodes, pvrun) Kai Xpovog

ARIS Batch System : SLURM
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Resources Manager - Batch System d-l gr

MeprypdgovTal ol TTépoI TTou XPEIAdeTal To oUoTNUA (TT.X.
cores, nodes, Pvhun, XpOvog eKTEAEONG

To cuoTnua KaTAypd@El TOUG TTOPOUS TTou ¢NTrHBnkav
Otav BpeBouv o1 diaBéaipol TTOPOI, LeKIVAEl N EKTEAECN TNG
gpyaoiag.

EyyudTal 611 TO KAB€ run Ba €xel TTAAPN KAl ATTOKAEIGTIKA
TPooRacn aToug TTOPOUG TTou {ATNOE, TT.X. JVAMN, cores,
accelerators KATT.

Mtropw va oTeidw T1.X. 1000 runs, Ta otroia Ba ekTEAEOTOUV
XWPIg TauTOXPOVN EKTEAEON OTA idla resources (PvrAun,
cores).
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Resources Manager - Batch System qu gr

Av KATT010G GAAOG XPOTNG OTEIAEI run Ba TTAPEI KAl AUTOG
TO avaAoyouv TTO00CTO resources Xwpig TTIKAAUWnN.
O1 mépol1 utropolv va XpnaoigoTroinBouv 0TTwg B€Ael 0
XpPnoTng
m ‘Eva 1m.X. MPI run (H kUpia/Trpoteivopevn xprion)
m [1oAAG oelplokd runs : Av Kal ITTOpEi va XpnoiuoTroinBei pe
auTé Tov TPOTTO, £va run dev KePdidel KATI atrd Tnv UTTapEN
m.X. Infiniband. lowg n xprion Tng umodoung Grid :
www.hellasgrid.gr Taipidlel KAAUTEPQ O€ TETOIEG EPYATIES.
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SLURM Scripts A\ gr

‘Eva SLURM Script mrepiypd@el Toug TTOpoug TTou
XPEIGZETa yIa va TREEEI N Epyaadia, OTTWG ETTIONG TIG EVTOAEG
EKTENEONG TNG Epyaciag.
http://doc.aris.grnet.gr/scripttemplate/

Script generator kai validator

14 Apr. 2022 23/41
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SLURM Scripts A\ gr

#!/bin/bash
#SBATCH --job-name="testSlurm” # Ovopa yia dLoaxwplopd puetafl jobs
#SBATCH --error=job.err.%J # Filename yiLa 10 stderr

#SBATCH --output=job.out.%j # Filename yiLa 1o stdout
# To %j maipvelr tnv tipf tou JobID
#SBATCH --nodes=200 # ApL6udég nodes
#SBATCH --ntasks=400 # RApLOnéc MPI Tasks
#SBATCH --ntasks-per-node=2 # Ap16ndé¢ MPI Tasks / node
#SBATCH --cpus-per-task=10 # RApLOpé¢ Threads / MPI Task
#SBATCH --mem=56G # MvApn avé node # And tig 2 emLAoyég
#SBATCH --mem-per-cpu=2800M # MvAun av& core # mpotivetal n mpdtn.
#SBATCH -A sept2015 # Accounting tag (@a d06el mpopoplkéd ov XpelaoTel)
#SBATCH -t 1-01:00:00 # ZntoUpevog xpdévog DD-HH:MM:SS
#SBATCH -p compute # partition, compute=default oto ARIS. gpu, phi, fat, taskp
# T EVOANOKT LKG.

module purge
module load gnu/4.9.2
module load intel/15.0.3
module load intelmpi/5.0.3
if [ x$SLURM CPUS_PER TASK == x ]; then #

export OMP_NUM THREADS=1 #
else # Lev opfivoupe autd eXTOC av

export OMP_NUM THREADS=$SLURM_CPUS_PER TASK # £époupe AKPIBQEL 1L x&vouue
fi # kol TL ouvénelec umopel vo gxElL.

srun EXECUTABLE ARGUMENTS # E3G 1o executable kot ta miBavé arguments mou moipvel.
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W or

O1 ekdb6oeig Tou MPI €xouv n kKGBe pia €va mpirun/mpiexec
KATT.

MpoTeiveTal va XpnOIUOTIOIEITAI TO Srun YIO TNV EKTEAEON
TTAPAAANAWY EPYATIWV.
Kdartroiol a1ré Toug Adyoug

m To srun &ekivael Ta ekTEAETIPA o€ OAOUG TOUG KOUBOUG
OoTTOTE €XEI TTANPN EAEYXO.

m To srun kdvel accounting katavadAwaong peUPATOG, XPHoN
Infiniband, xprion diokwv, KATT.

m Eivai koivog 1poTtTog yia Tig (3 TTpog oTIyunVv) ekddoeig MPI
TToU UTTApYouv ato ARIS

m H xpron KATT. dev ouvioTaral. X
TTEPITITWOEIG TTOU N €QAPHOYH €XEl TIPOBAAATA Kal
OTOUATACE! iIowG va TTapouciacTolv TTpoAfuaTa (zombie
procs) oTn xprjon Tou
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W or

m MrTropei va peTagépel o€ 0Aa Ta tasks TIG HETARANTEG
TEPIBAAAOVTOG TTOU £X0UV oploTei. Me ssh gival TTOAU
mBOavo va pn diadidovTal o€ OAa Ta tasks o1 peTapAnTEG
TTEPIBAANOVTOG.
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Emkoivwvia pye To SLURM | A‘ gr

YTToB0AN gpyaciag

KatdAoyog epyaciwyv

KatdAoyog epyaciwyv e TTEPICOTEPEG AETTTOUEPEIES

AkUpwaon gpyaaiag

> € KATTOIEG TTEPITITWOEIG TTOU TA EKTEAETIPO DEV
TeppaTidovtal dueoa Traipvovrag SIGHUP amé to SLURM

14 Apr. 2022
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Emikoivwvia pe To SLURM Il r-l gr

ExTiunon Tou TTOTE Ba apXioel N EKTEAECN TWV EPYQTIWV
TTOU €ival O€ avapovr yia TTOPoUg

MANPOYOPIES yIa TNV TPEXOUCQ XPON TWV TTOPWYV TOU
OUCTAMATOG

MANPo®OPIES yIa TNV TpEXOUOA XPron TwWV TTOPWV
OUYKeEKpIPEVOU partition
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SLURM User/Group resource limits Ir-l gr

>10 SLURM 10 K&B€ account éxel k&troia épia TTépwyV TToU
MTTOPEN Va ¢nthoel/XpnoiyoTroinoel. Ta épla autd
€QappolovTal o€ OAOUG TOU XPNOTEG TOU account Kal yia
OAa Ta partitions. Auta givai :

m ApiBudg Jobs TTou ptropouv va ekTEAOUVTAI TAUTOXPOVA,
€iTe OUVOAIKA €iTe ava partition.

m ApiBudg Jobs TTou ptropoulyv va ekTeAoUVTal ) va BpiokovTal
O€ avapovh, €ite CUVOAIKA giTe avd partition.

m MéyioTog apiBudg cores ) nodes TTou PUTTopouv va
XpnaoipotroinBouv Tautdypova atod jobs evog account, €ite
OUVOAIKA €iTe ava partition.

m MEyiotn Xpovikr didpkKela eKTEAEONS evOg Job, €ite CUVOAIKG
giTe ava partition.

m MéyioTog apiBudg nodes 1 Kal cores TTou PTropei va (nTACEI
éva Job, €ite ouvoAIkd €iTe ava partition.

14 Apr. 2022
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SLURM User/Group resource limits Il-l gr

B >UVOAIKOG apIBudg core hours oTn didipkela evog project,
€iTe oUVOAIKG €iTe ava partition.
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r%? grnet

Xpnon Accelerators

m GPU
#SBATCH —partition=gpu
#SBATCH —gres=gpu:2
Variable : SLURM JOB_GPUS=0, 1 KalI
CUDA VISIBLE DEVICES=0,1

m Xeon Phi
#SBATCH —partition=phi
#SBATCH —gres=mic:2
Variable : OFFLOAD DEVICES=0, 1




Software A\ gr

Live
Opydvwon software oto ARIS
>xemCopeva pe ML bundles

EykaTtdoTaon o€ user space mTPO0OETWY TTAKETWY -
eTTIAUCT EVOEXOUEVWYV TTPORANUATWYV

14 Apr. 2022
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KaAég mrpakTikég o€ DL | A‘ gr

CPU vs GPU enabled versions
Native compile vs wheels

m pip install : AvaAdywg packaging kai TTOAUTTAOKOTNTAG,
JTTOpPEI €iTE va KaTaBdaoel kal aTroel precompiled binaries
(.whl) | va kavel configure/compile/install (.tar.gz)
AappavovTag o€ IKavoTroinTIKG Babud uttdyiv 1o oUaTNua.

m X¢& utToAoyIoTIKA aTraitnTikG python packages, KaAo gival va
amogelyovTal Ta wheels.

Native vs Containers

Large Data Sets organization / SSD Cache, HDF5,
TFRecord, ...

Alaxeipion datasets pe TTOAAG pikpd files.
MBavo preprocessing o€ KGO read

14 Apr. 2022
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KaAég trpakTikég o€ DL r-l gr

Batch Size, GPU memory
Use of multiple GPUs - Nodes
Exclusive access on Resources
Efficiency / Cost
Monitor GPU Usage

m nvidia-smi

m tensorboard
" ...

MpooekTIKA Xprion resources. AsouevovTag 1.%. 4 GPU
dev onuaivel 0TI TIG XPNOIUOTTOIOUHE AV 0 KWOIKAG OEV TO
KAVEL.
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Common issues with Python modules-3. or

IMoAAd python modules €xouv e€apTAOEIC TTOU O€ JeYGAO
Babuo dev TEPIYPAPOVTAI CWOTA/AKPIPWG.
m Aivetal ota requirements €€dptnon atrd Kamoio GAAo
python module xwpig version A pe katoia TaAid.

levikd eival OK yia kdTrolo (cuvABwg pikpd) didoTnua.

Metd kammolo didoTnua oe GAAn version Python, icwg autd va
mepIAapBdvovrtal atnv core Python library, pe iowg eAa@pug
dlapopeTikG implementation. Bdlovtag auté 1o module
apxidouv Ta TTPORBAAuATA.

typing, future O€ QUTA TNV KATNYOPia.

Xwpig version pe TNV Tpéxouca version BOUAEUEI KOVOVIKA,
auplio TTou Ba €xel Byei n emopevn apxidouv Ta TTPoBAAUATA
tensorflow 1.15 depends on numpy (aAAG dev OOUAEUEI
pe >=0.19).
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Common issues with Python modulesrl'ar gr

E&apTtnon a1od katroia TTaAid version pTropei va odnynoel
akopa Kal o€ atéppovo downgrade didpopwyv AAAwv python
modules.

KaAn pakTikr : Av 11.X. oTo tensoflow/X.Y.Z xpeialdpaoTe
KGTTOI0 TTPOCBETO, €ival KAAG va XpnOIKOTToINGEl pia version
TTouU £€yIve release 10 iB10 XPOVIKO didoTnua pe TN X.Y.Z.
TouAdxioTov gav onueio évapéng, UTTOPE Kal VEWTEPES VA
OoUAeUOUV - OUVABWG PEXPI VOGS anueiou. XpelddeTal
€Aeyxog OTI SOUAEUOUV.

m ApkeTtd python modules €101kd o€ github dev cuvtnpouvTal,
OTTOTE PETA aTTO 6 UrVES ioCWG £XOUV coPapd BéuaTta
OupBaTOTNTOG.

m ‘Exel oupBei o€ 2 nuépeg va €xel yivel éva Ceuydpl modules
acUpBaTo evw uTtdpyel e€apTnon...

TpoTol eykatdotaong python modules.
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Common issues with Python modulesvl'mw gr

System-wide : Z¢ pia eykatdotnon python yevikd xTiopévn
yUpw a1o éva peydho python module, .. K&TTOIO Version
tensorflow.

Ta 6moia python modules otvovtal oTo cUCTNUA,
eAéyxovTal yia cupBartdtnTa, Kai dev aAAGlouv.

User Space 1 : pip3 install —user ModuleName

AuTé gykaBioTd Ta (ouvnBwg binary) files kK&Tw aToé TNV
directory $HOME/.local. ApKkeTéEG QOPEG UTTAPXOUV
TTPOoRAAPaATA, ep@avifovTal GAAEG versions KATT. Kal TTPETTE
va eAéyxeTal autd 1o PATH av €xel KATI EYyKATECTNUEVO.
User Space 2: Virtual Environments.

>eipd avadntnong : 1. .local, 2. Virtual Environment, 3.
System-wide installation.
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Common issues with Python modules M gr

m [a oxeTikd pikpd python modules 1rou repIAapfdavouy Kai

KWOIKa TT.X. C++, TTPOTIUATE

pip3 install --no-binary :all:, KAvel native
build a1ré source, dev gival TOGO ATTAO O€ APKETES
TTEPITITWOEIG.

m Aev gival yia peydAa python modules 6mtwg 11.%. TF TTOU
agevog €xel Kal GANEG EaPTATEIG, AAANG Kupiwg XpelddeTal
TTEPITTOU 6 WPEG o€ pia 32-kopn pnxavi pe 128 GB pvAung.

Binary wheels vs native builds.

m pip3 install ouvBwg kateBAalel binary files, TTou £xouv yivel
build o¢ k&toia pynxavr) pe ouykekpipgévo OS karl system
libs. MoAAEG @opEG auTd gival acupBara e To oUCTHPA OTO
oTT0i0 TTPOCTTAB0UUE Va TPEEOUNE, GTNV TTEPITITWAN TTOU TO
ouoTnua oTo oTToio €yive build gival TTOAU @pEoko.
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Common issues with Python modulesr\;‘}r gr

m EISIKA yia TIG gpus gival evdexOpEVo va Exouv Yivel build pe
TTOAU TTpéa@aTn version CUDA, n otroia XpeldleTal TTOAU
mpéa@ato NVIDIA driver ommote dev douAeuouv () dev
avayvwpidouv GPUs kail Tpéxouv uoévo atn CPU =>
ouvnBwg pepikéG 1004de¢ opég TTIo apyd).

m >¢ diGdpopa python modules 61rou divovTal odnyieg yia veny,
anaconda KATT. Treprypdgovtal e€aptAoelg p.X. python 3.9,
CUDA 11.1. Autég agopouyv Ta binary tTrakéra. To build atmé
source éxel e€aptnan aAAd oxi Téoo strict. I.x. torch 1.8.1
Aéel yia CUDA 10.2 evw n mpaypaTikh e€dptnon eivar 9.x

Xpron containers
m Av Kal QaiveTal N AUon o€ TTOAAG, €XEI APKETEG TTEPITTAOKEG
Kal iowg aduvapia xprong.
Aev TpéXel KAV yiaTi n libc evtdg Tou container image &ev
OouAeUel (] atTAd apveital) pe 1o kernel Tou host cuoTAPATOG.
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Common issues with Python modules P@n gr

Av kai repiéxel katroia véa CUDA version, dgv gival cupfart)
Me Tov driver TnG nvidia oT1o host.

Eidika o€ distributed, dev pytropei va yvwpiel KATToI0G Ti
network hardware utrdpyel o€ oTTOIAdATTIOTE PNYAVK], OTTOTE
OTO OIKTUOKO KOUMATI XPNOIKOTIOIEITAI TO TTI0 CUPBaTO
TCP/IP pe ooBapég emTITWOEIG OTO performance €I1dIKa oTav
10 bandwidth kai kupiwg T0 latency Tou dikTUoU TTaifouv
onuaTiké poAo aTo performance.

‘Eva container TpétTel va gival portable o€ TTOAEG pnxaveg
=> Optimizations Trepiopifdueva o€ KATOI0 base yia
hardware.

MTropei va unv douAelel kGv av To base gival peyaAuTepo
aTTo TNV TPEXOUT A PNXavh

Av douAeUel, PTTOPE Va gival JEPIKEG POPES TTIO ApyO aTTd TO
native oTnv Tp€Xouca unxavn
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Common issues with Python modules V'ﬁc gr

MeavéTtnTa va givai kai portable kai efficient otnv Tpéxouca
MNXavr) apKETA PIKEA.
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