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TIPOKTIKEG nEpISX()}JEVCX

@ >Uvdeon oTo oUCTNMO
@ 2UoThua apxeiwv
Software Environment

@ Environment Modules
o AlaBéoipa TTakéTa

Resources Manager/Batch system

MapadAnAn xerion
2T0TIOTIKA XpAoNng

BéATIoTEG MpaKTIKES - ZuvnBiopéva AdOn/MpofAnuaTa.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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Z0oTnpa

@ >Uvdeon oTo oUCTNHO

AUO0 atrd TOUG KOUBOUG UTTNPETIWY £XOUV DIAPOPPWOEi
o€ login nodes

H rpéoBacn emrpémeral MONO oTa login nodes, atré
ouykekpIpéveg IPs/dikTua TTou dnAwvovTal Katd Tn
diadikagia atrdékTnong mpdoBaacng.

MavopoldéTuTTn eyKaTdoTaon, Koivoi Aoyaplacuoi
XPNOoTWYV, Kolvi TTpéoBacn oto GPFS (/users, /work kai
/work2)

AlguBuvon Kai yia Toug 2 login nodes:
login.aris.grnet.gr login01 kai login02.

Eivar ta MONA nodes trou £xouv TTpocoaon Internet.
2Uvdeon SSH pe xprion kAgidiot MONO.

ARIS : Epyaheia - BéATioTeg MpaKTikég upeonalkh Evison wneiakhsnnas

MuTiAfvn, 24 OkT. 2017
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o To public ssh key atmmoBnkeveTal oTov ssh server (login
node oTnV TTEPITITWOT] HAG) oTo Home Tou XpRoTn.

Suoua o To private ssh key BpiokeTtal oTov ssh client (11.x. 10
laptop oag) kai gival puaTIKG! MAvVOo 0 IBI0KTATNG TOU
TIPETTEI VA £XEI TTPOCRACN G€ auTO.

e To private ssh key utropei TrpoaipeTikd va

TTpoCTATEUETAI UE Eva passphrase.

upenaikh Evwon S WNEIOKASAAGE

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG gt
MuTIAvn, 24 OkT. 2017 MepigeptaKts.
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ARIS

Epyaheia kai @ Noyiopikd SSH Client

BéATIOTEG

TooKTKE: @ MacQOS, Linux : OpenSSH, ouvABwg uttdpxel
EYKATECTNUEVO.
MNa ypagikd mepiBaAAov : ssh -X
username@login.aris.grnet.gr
@ ssh : SSH client, pe auté Ba ouvdebeite
@ ssh-keygen: Anuioupyia, peTaTPOTTH KAEIILWV
@ scp, sftp: Metapopd apxeiwv
e Windows: PUTTY (dwpedv)
@ PuTTY : SSH client, pe auté 6a ouvdebeite
@ PuTTYgen : Anpioupyia, HETOTPOTIA KAEIDIWV
@ PSCP, PSFTP : Metagopd apxeiwv
o Windows: Bitvise (dwpedv, Je TTOAEG YPAPIKES
OIEUKOAUVOEIG)

Z0oTnpa

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS
EpyaAeia kau @ Anpioupyia {euyoug ssh kAeidiwv oe MacOS, Linux

BéATIOTEG

TIPOKTIKES o ssh-keygen -t rsa -b 4096

e public key: .ssh/id_rsa.pub

o private key: .ssh/id_rsa

Z0oTnpa

@ MeTagopég apyeiwy TTicw 0TOV/OTOUG UTTOAOYIOTEG OOG:

e Aev eival ammapaitnTo va ouvdeBeite amod To ARIS aToug
UTTOAOYIOTEG 0aG Kal va OWaETE put.

o MrTropei va yivel ouvdeduevol aTTd TOUG UTTOAOYIOTEG GAG
oTo ARIS divovTag get.

@ O1 SSH ouvdéoeig amd 10 ARIS Tmpog otroudrirote AEN

ETMTPETTOVTAI.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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Z0oTnpa

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017

@ X Server for windows
o XPAOoIUoG yia ekTEAETN DIAQOPWYV EQAPHOYWY OTTWG
profilers, graphics KATT.
e Xming X Server for Windows
o http://sourceforge.net/projects/xming/
o [a va GouAéyel, atrapaiTnTo Va £xeTe evepyd To "Enable
X11 forwarding”
o To Xming Trpémel va 1péxel oto Windows PC oag tpiv
ZEKIVNOETE KATTOIO YPOAPIKH EQAPUOYH OTO
login.aris.grnet.gr

upenaikh Evwon S WNEIOKASAAGE
upwnaix6 Tapeio
Nepipepeiaxns

Avamugns
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Z0oTnpa

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017

@ 2UoTtnua apxeiwv GPFS

o GPFS 4.1
o 4 filesystems : /users /work /work2 kai /staging
o /users

@ [epitou 240 TB

@ Applications
@ Home directories Twv xpnoTwv
o Aev mrpémrel va ektehoUvTal (TouAdioTov I/O intensive)
jobs oto Home
@ Makpoxpovia atrobrikeuon
o /work kai /work2
@ [Mepitou 440 + 400 TB
o MNa kd&Be xprioTn utdpxel N petaBAnTi $WORKDIR, TroU
KaBopilel Tou Ba gival n work dir Tou KABe XprioTn
o Edw mpétrel va ekTeAouvTal Ta jobs
@ Bpayuxpovia atmrobrkeuon

upenaikh Evwon S WNEIOKASAAGE
upwnaix6 Tapeio
Nepipepeiaxns

Avamugns
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Z0oTnpa

Mepitou 150 TB

XWpog yla Jakpoxpovia atroBrKeuan (TTPAyHaTIKA
amoBnikeuon oe tapes).

MeydAa apyeia : > 10 MB.

Av Kal QaiveTal va UTTAPYXOUV Ta apXEid, TTPAKTIKA
BpiokovTal oTo tape, KGO TTPOOTIAOEIR TTPOCTTEAQCNG
EVEPYOTTOIEI TO UNXAVIONS ETTAVAPOPAG aTTo TO tape :
XpovoPopo : Badete 0To Xwpo autd pévo apyeia Tou
gival yia TTpaypaTikG "apxelobétnon”

T pytropei va onuaivel apyelobétnon ?

‘Eyive k&T0I0 post-processing Twv dedopévwy, Byrhkav
KATTOIO aTrOTEAET AT, OTAABNKE £va paper, Kail o/ol
reviewer/s {ntave KATI €TTITTAEOV, OTTOTE Ba
gavaypelaoTouv. Av dev avaypelaaTolv, Ta GRAVOUNE
KOl EAEUBEPWIVETAI O XWPOG OTa tapes.

AuvatdétnTa xpAong KaTéTIv aitnong - £ykpiong. H
petaBAnT SARCHIVEDIR Sivel 1o path yia Tov kGOe

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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Environment
Modules

Environment Modules.Ti sivai ?

@ Na TN XpAoN £QAPPOYWY TTOU eV TTPOEPYOVTAI ATTO TO
ouaTtnua, TPETTEN va pubuiotouv PATH,
LD_LIBRARY_PATH kai d16@opeg GAAEG peTABANTEG
TTEPIBAAAOVTOG YIO TN AEITOUPYIA TWV EQAPHUOYWV.

@ Zuvnong TTPaKTIKA va pubpiovTtal auTéG O JETABANTEG
€iTE YEVIKA 0€ KATTOI0 OUCTNUA TTOU TPEXEI MEPIKEG HOVO
EQPAPUOYEG, €iTe 0TO .bashrc Tou kGBe XprHoTn.

@ H katdoTtaon TepITTAEKETAI TTEPICOTEPO WE TNV UTTAPEN
TTAVW TNG MIOG Versions Tou idlou TTaKETOU, Ol

MeTABANTES TwV OTTOIWV €apTwvTal aTTd GAAEG

peTaBANTEG.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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Come—r Environment Modules. Ti sivai ?

@ To mmakéto Environment Modules kGvel SuVauIKr)
TPOTTOTTOINON TOU TTEPIBAAAOVTOG XPrOTN HECW TWV
module files.

Environment

Modules @ KuUpieg petaBAnTég TrepIBAAAOVTOG TTOU TTpOCapUOlovTal
eivar or PATH, MANPATH, ka1 LD_LIBRARY_PATH,
AAAG Kal PeTaBANTEG TTEPIBAAAOVTOG TTOU EVOEXONEVWIG
KGOE TTOKETO AOYIOUIKOU XPEIAleTal.

@ KdabBe module file Trepi€xel Tnv TAnpoPopia TTou
XPEIACeTal WOTE va pubuicel TIG ETABANTEG

TTEPIBAAAOVTOG VIO KATTOIO EQAPHOYH.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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Environment
Modules

OAa ta modules 8£Touv pia petaBAnTn
MODULENAMEROOT. Ze modules TTou avagépovTai
o€ BiIBAI0BRKeg, auvhBwg Ta include files BpiokovTal
otnv SMODULENAMEROOT/include kai o1 BIBAI0BrKeS
otnv SMODULENAMEROOT/lib

Edv uttdpyouv eEapTtroeig evOG TTOKETOU AOYIGHIKOU
atré GAAa Ta oTroia eTTiong puBpidovTal ye module file,
Ol €EaPTACEIG QUTEG UTTOPOUV VA TTEPIYPAPOUV KAl
€QOaov 1o avtiaoToixo module dev gival evepyo €iTe TO
QopTwvEl €ite Byddlel urivupa AdBoug €160TToIVTAG TO
XPAOTN OTI TIPETTEI TIPWTA VA POPTWOEI TIG EEAPTATEIG.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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@ & TTEPITITWOEIG TTAKETWY TA OTTOIO UTTAPYXOUV O€ TTAvw
Environment amo pia £kdoan, utrdpxel éva module yia kGBe €kdoan
Rlectes Kal 0 administrator pytropei va opioel katmola w¢ default.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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BéATioTe Environment Modules. Xprion
TIPOKTIKEG
@ ‘EAegyxog makéTwyv TTOU €ival diabéoipa péow modules

module avail

Environment )
Modules module -1 avail

@ ‘EAeyxog evepywv modules
module list

@ AtrevepyoTroinon 0AwvV Twv evepywv modules

module purge

@ AtrevepyoTtroinon ouykekpigévou module

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG

MuTiAfvn, 24 OkT. 2017
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@ AMAayr ékdoong module
module switch MODULENAME/VER1 MODULENAME/VER2

@ [MAnpoopicg yia 1o TI agopd kKaTTolo module

Environment

Modules module whatis MODULENAME/VERSION

@ Keipevo BonBeiag yia k&moio module
module help MODULENAME/VERSION

@ lNa va deiTe TI KAvEl N evepyoTToinon evog module
module show MODULENAME/VERSION

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017



ARIS
Epyakeia ko @ Default version evog module

BéATIOTEG

TIPQKTIKEG @ 2xedov 6Aa Ta TTakéTa TTou uTTdpxouv oTo ARIS oe
TTAvw aTtrd Pia version £X0UV pIa 1T QUTEG
emonuaopévn wg default. Ztnv TepimTwaon auth, ol
EVTOAEG

Environment module load MODULENAME
Modules
Kal
module load MODULENAME/DEFAULTVERSION
eival I00dUVaEg.
o [.x. ue Ta TpéxovTa defaults, Ta
module load intel
Kal
module load 1intel/15.0.3

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG :;«: "22;:.:0" = 51;1‘:'252?2335

MuTiAfvn, 24 OkT. 2017 Nepigeperaiis

Avamugns
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Environment
Modules

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017

eival icoduvapua.

Eival ouvnBeg oe ouoTAuara autou Tou TUTTOU, PETA
atrd €1d6o1Toinon o€ EUAOYO XPOVIKO dIGaTNUa TTPiV TNV
gvepyoTtroinon, va yivel aAAayr Twv defaults Tou
OUCTAMATOG.

MeTd ato Tétoleg aAAayEG, Kal EQOOOV XPNOIUOTIOIEITE
Ta defaults, ouvioTtartal va {avakdvete compile Toug
OIKOUG 00G KWOIKEG.

Edv xpelaeral va XxpnoIPOTIOIEITE GUYKEKPIYEVN version
EVOG TTOKETOU, ouvioTaTtal va XPnOoIUOTIOIEITAl KAl N
version Tou.

upenaikh Evwon S WNEIOKASAAGE
upwnaix6 Tapeio
Nepipepeiaxns

Avamugns
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TIPOKTIKEG Resources Manager - Batch System
@ 2U0vnBeg:

o Epxetal ZK, Tpéxel €va run o€ 6Ao To node, Ba TeAEIWOEl
>appato xapauara. BaAe Ao Eva va TpéxEl
TAUTOXPOVA Yia KATTOI0 dIdoThua, HEXP! Kuplakr TTpwi,

RM/Batch ME OTI auTO CUVETTAYETAI : Xprjon swap KATT. YeVIKA

System eMNaTwpévn atrdédoon ToU CUCTHPATOG.

o A6 Kuplakn peanuépl péxpl Asutépa pwi 1o cloTnua
"KaBeTal”.

o O X xpnoTng TpéxEl APKETA runs, ag BAAwW Eva Kal EyW
va TTapw KATTOI0 YEPOG TOU CUCTANATOG OTO ETTOUEVO

d1doTnua, PE OTI AUTO CUVETTAYETAI.

upenaikh Evwon S WNEIOKASAAGE

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG gt
MuTIARvn, 24 OkT. 2017 MepigeptaKts.
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o Oa maw diokoTéG 15 pépeg, Badw doa runs uttoAoyilw
yia 15 pépeg (6TTwg mlavoeTaTa OKEPTOVTAI KAl Ol
UTTOAOITTOI XPAOTEG TOU GUCTAUATOG).

e [Méool (TTou dev Xpnoipotrololv Batch System) dev

IR QVTIETWTTIoAV TETOIO BépaTa ?
System

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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TIPOKTIKEG Resources Manager - Batch System
@ Ti cival éva Batch System

o 'Eva Batch System eAéyxel Tnv Tpéoaon aToug
d106£01uoUG UTTOAOYIOTIKOUG TTOPOUG WOTE OAOI Ol
XPAOTEG VA UTTOPOUV VA XPNCIKMOTTOIoUV TO GUGTNHA -

/Bt >uvABwg o€ éva auaTnPa UTTApXEl JeyaAuTepn CATnon

System yia TTépouUg atTd Toug SIABECIPOUG.

@ Aivel Tn duvaTéTNTa GTO XPAAOTN VA TTPOdIAYPAYEl MIa
UTTOAOYIOTIKN epyaaia (Job) , va Tnv uttoBdAel oTo
oU0oTnUa Kal va armoouvoebei atmd auTo.

e H epyacia Ba ekTeAeOTEI OTAV UTTAPYOUV TTOPOI (Cores,

nodes, PvAun) Kai xpovog

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG wn@iakAsAAGs
MuTiAfvn, 24 OkT. 2017
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TTPOKTIKEG

@ ARIS Batch System : SLURM, utrooTnpi¢etar PBS
emulation

RM/Batch
System

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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Otav pia epyacia uttoBdAeTal o€ €va Batch system :

@ [MepiypaovTal o1 TTOPOI TToU XPEIAZETAl TO OUCTNUA
(17.X. cores, nodes, PvAun, XPOvog eKTEAEONG

@ To cuoTnua Kataypdeel Toug TTOPOUG TToU {NTHONKav

23112;‘“ @ Orav Bpebouv o1 diaBEaiyol TTOPOI, EEKIVAEI N EKTEAEDN

TNG Epyaaciag.

@ Eyyudral 611 To K&BE run Ba £xel TTARPEN Kal

atrokA&gIoTIKA TTPOCBaan oToug TTOPOUG TTou CATNOE,

T.X. MVAMN, cores, accelerators KATT.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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RM/Batch
System

@ Mmopw va oteidw T1.%X. 1000 runs, Ta otoia Ba
EKTEAEOTOUV XWPIG TAUTOXPOVN EKTEAEDN OTa idIa
resources (Uvrun, cores).

@ Av KATTo10G GAAOG XPROTNG OTEIAEl run Ba TTépel Kal
AUTOG TO AvAAOYOUV TTOOOCTO resources Xwpig
ETTIKAAUYN.

@ O1 TépoI PTTOPOUV va XpNoIhoTToinBouv OTTwg BEAEI O
XPAoTNgG

o 'Eva .. MPI run (H kUpia/mrpoTeivéuevn xprion)
o [MoAAG oeipiakd runs @ Av Kal ITTOPEi va XpnoIJoTToInOei

ME auTd ToV TPOTTO, £va run dev KePDIZel KATI ATTO TNV

Utrapén 1.x. Infiniband. lowg n xprion NG uTTodouNg

Grid : www.hellasgrid.gr Taipidel KaAUTEPQ € TETOIEG

EPYOTIEG.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG

MuTiAfvn, 24 OkT. 2017
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BéATioTe SLURM Scripts

TIPSR ‘Eva SLURM Script Trepiypd@el Toug TTOpoUS Trou XpelaleTal
yIa va TPEEEI N epyaaia, OTTWG TTIONG TIG EVTOAEG EKTEAEONG
TNG £pyaciag.

RM/Batch
System

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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RM/Batch
System

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017

SLURM Scripts

#!/bin/bash
#SBATCH --job-name="testSlurm”
#SBATCH --error=job.err.%j #
#SBATCH --output=job.out.%j

#

#
#SBATCH --nodes=200 #
#SBATCH --ntasks=400 #
#SBATCH --ntasks-per-node=2 #
#SBATCH --cpus-per-task=10 #
#SBATCH --mem=56G #
#SBATCH --mem-per-cpu=2800M #
#SBATCH -A sept2015 #
#SBATCH -t 1-01:00:00 #
#SBATCH -p compute #
#
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 —=
export OMP_NUM THREADS=1
else

export OMP_NUM_THREADS=$SLURM CPUS_PER TASK

fi

srun EXECUTABLE ARGUMENTS

x 1;

# Ovopa yia dlaxwplopd petafl jobs
Filename yia to stderr
Filename yia to stdout
To %j maipvet tnv tipnR tou JobID
ApLBpdg nodes
ApLBudg MPI Tasks
Ap1Bpdéc MPI Tasks / node
Ap1Bpéc Threads / MPI Task
MvAun avé node # Amd TLC 2 emLAOYEQ
MvAun avé core # mpotivetal n mpdTn.
Accounting tag (8a do06el mpopoplK& av XPeLOOTE()
ZnToUpevos Xpévoc DD-HH:MM:SS
partition, compute=default cto ARIS.
TO EVOANXKT LKG .

gpu, phi, fat, taskp

then

gépoupe AKPIBQE Ti KGVOURE

#

¥

# Bev oBfivoups aUT& exT6C oV

¥

# xal TU ouvéneiec pmope( va exet.

# E8G 1o executable kol Ta miBavé arguments mou malpvel.

Eupwnaiki Evwon
Eupwnaiké Tapeio |
Nepipepeiaxns (&
Avangns —

| wneiakheAAGEa
) Ofa eival Buvaca
Enxeipnoioxd Mpdypopuo

"Wn@iokA EUykAIoN” Roitnta G via dhoue
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BéATioTEG SLURM Scripts

TIPOKTIKEG

@ To script Tou TTponyoupevou slide gival n TARPNG
TTEPIYPAPN HIOG EPYATiag.

@ Mrmropei va uttoBANnBei epyaaia kal pe AiyoTepa atrod Ta
#SBATCH directives

eM/Batch e Aivovtag pévo 10 ——nodes xwpig 1o ——ntasks 10

SES ouoTnua pTropei va utrohoyioel Tooa tasks Ba
XPNOIYOTIOINCEI

e AvrioToixa, divovtag yévo 10 ——ntasks 10 oUoTNUaA
pTTOpEl va uttoAoyioel TTéoa nodes XpelddeTal.

o Ta UTTOXPEWTIKG TTOU OXETICOVTAl E TOV apIBUO TwV

cores TToU Ba XpNOIUOTIOINCEI Jia epyaaia gival éva aTmo

Ta TTOPATTAVW

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG

MuTiAfvn, 24 OkT. 2017
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BéATIOTEG
TIPOKTIKEG

e [lapaAeitrovtag 10 ——job-name, T0 cUCOTNUA TO BETEI
idlo e To Gvopa Tou script.
o lMapaAeimovrag 10 ——output To cUoTNUa TO B€TEl O€
slurm-JOB_ID.out
o YToXpewTIKA €ival n xpAon tou ——account (A -A)
RM/Batch . . ;s - e
System @ OfTovTag OAEG TIG UETABANTEG £XETE TTANPN £AEYXO TOU TI
TTOPOUG NTATE OTTO TO CUCTNUA.

upenaikh Evwon S WNEIOKASAAGE

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG gt
MuTIAvn, 24 OkT. 2017 MepigeptaKts.
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ARIS
EpyaAeia kai
BéATIOTEG
TTPOKTIKEG

SLURM Scripts

@ ZupBouleurteite TO site ye To documentation Tou
OUOTAMATOG

RM/Batch

System @ http://doc.aris.grnet.gr/scripttemplate/
@ Script generator kai validator

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS
EpyuAeiq Kai . )
[N Xpron srun yia TNV eKTEAECN TWV EQAPPOYWV

TIPOKTIKEG

@ O1 ekdoaoeig Tou MPI éxouv n KABe pia éva
mpirun/mpiexec KATT.

@ [porteiveTal va XpnOIKOTIOIEITAI TO Srun YIa TNV EKTEAECN
TTAPAAANAWY £PYATIWV.

S @ Karroiol arré Toug Adyoug

@ To srun &ekivdel Ta ekTEAETIA 0€ OAOUG TOUG KOUBOUG

OTTOTE €XEI TTANPN EAEYXO.

e To srun kdvel accounting kaTavadAwong peUUaTOG,
xpAon Infiniband, xprion diokwv, KATT.

e Eival koivag 1poTT0G YIa TIG (3 TTPOG OTIYUAV) EKBOCEIG

MPI 110U UTTGPXOUV OTO ARIS

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG

MuTiAfvn, 24 OkT. 2017
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ARIS

EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

e H xprion mpirun, mpiexec KATT. dev ouviaTtaTal. 2
TIEPITITWAOEIG TTOU 1 EQAPUOY €xEl TTPOBAAATA Kal
OTOUOTACE! iIOWG va TTapouciacTolv TTpoBAAuara
(zombie procs) oTn xprion Tou scancel .

o Mrmopei va petagépel o€ OAa Ta tasks TIg peTaBANTEG

RM/Batch TePIBAAAOVTOG TTOU €xouv oplaTei. Me ssh eival TTOAU

System mBOavo va pn diadidovTal o OAa Ta tasks ol peTaBANTEG

mePIBAAAOVTOG.

upenaikh Evwon S WNEIOKASAAGE

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG gt
MuTIAvn, 24 OkT. 2017 MepigeptaKts.
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ARIS
EpyaAeia kai

BéATioTe Emkoivwvia pe To SLURM

TTPOKTIKEG

@ YTmoBoAn epyaciag
sbatch SLURM JobScript.sh
Submitted batch job 123456

@ KatdAoyog epyaciwyv

RM/Batch
System squeue

@ KatdAoyog epyaciwv Je TTEPICOTEPES AETTTOUEPEIES
sgueue -0 8i %$.9P %.107 %.10u %.8T %.5C
%$.4D $.6m %.101 $.10M %.10L %.16R”

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS
EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

RM/Batch
System

scancel JobID

> € KATTOIEG TTEPITITWOEIG TTOU TA EKTEAETIMO DEV
Teppatifovral dueoa Traipvovrag SIGHUP atré 1o
SLURM

scancel -s KILL JobID

ExTignon Tou oTE Ba apxioel N EKTEAEQN TWV EPYACIWV
TTOU €ival O€ avapovr yia TTOPOUG

squeue —--start

MAnpo@opieg yia TNV TpEXOUCO XPAON TWV TTOPWYV TOU
OUOTAMATOG

sinfo

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS
EpyaAeia kai

BéATIOTEG
TTPOKTIKEG

@ lMAnpoopieg yia TNV TpEXOUCQ XPAON TWV TTOPWV
OUYKEKpPIPEVOU partition
I.X. sinfo -p gpu

RM/Batch
System

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017

IQEpEIaKy
Avamugns
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ARIS

E%Eﬁ%zg SLURM jobs dependency

@ Edv pia epyacia yia va apxioel TpéTrel KATTola GAAN va
éxel A0N apyioel A TeAeiwael, ato SLURM Script ek16g

TWV GAAWV :
#SBATCH --dependency=after:Job ID

RM/Batch r’]
System

#SBATCH --dependency=afterok:Job ID
avTioToIXO

@ Edv pia epyacia yia va apyioel TTpETTeEl KATTOIO GAAN PE
1O i®10 job name Kal XprioTn va £xel TEAEIWOEI, OTO
SLURM Script k166 TV GAAWV :

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG

MuTiAfvn, 24 OkT. 2017
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ARIS
EpyaAeia kai
BéATIOTEG

TIPAKTIKEG #SBATCH --dependency=singleton

@ Edv mpétel pia epyaoia va EeKIVATEl KATTOI0
OUYKEKPIMEVO XPOVIKO didaTtnua, oto SLURM Script
EKTOG TWV AAAWV :

e 'Evapén oTig 16:00
/] — o — .
5312??“ #SBATCH begin=16:00
e 'Evapén ouykekpiyévn nuépa Kal wpa :
#SBATCH --begin=2016-10-26T14:32:00

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017



ARIS
EpyaAeia kai
BéATIOTEG
TTPOKTIKEG

RM/Batch
System

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG

Edav katroia epyaaia dev Tpéxel kal ato nodelist/REASON
ep@avifovtal TINEG EKTOG aTTd nodenames (TPExeEl 1dN) N
Resources (dev UTTAPYOUV resources yid va ¢eKIVAOEI) )
Priority (TrponyouvTal dAAa jobs), T0Te Aoyika £xoupe {nTACEI
TTEPICOTEPOUG TTOPOUG OTTO OTI PAG ETTITPETTETAI

@ AssocMaxNodesPerJobLimit
Zntapue mepIodTEPA nodes atrd OTI ETITPETTETAI OTO
account pag
@® AssocMaxWallDur
ZnTapue TEPICOTEPO XPOVO aTTd OTI ETITPETTETAI OTO
account pag
@ Aidgopor GANoI Adyol TTou €dv atrd 1o dvopa dev ival
avTIANTITO, avaTpégete oto documentation Tou SLURM.

upwnaikh Evwon o\ WNOIOKASAAGS
UpwNaiké Tapeio 'Ofa sivar Buw

MuTiAfvn, 24 OkT. 2017 Nepigeperaiis

Avamugns
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ARIS
EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

RM/Batch
System

SLURM User/Group resource limits

@ 210 SLURM 70 K@B€ account £xel kAtTola 6pia TTOPWV
TToU PTTopEi va ntioel/xpnoiyoTroinael. Ta opia auTtd
epapuodovTal oe OAOUG TOU XprioTEG TOU account Kal yia
6Aa Ta partitions. Autd givai :

@ ApiBudg Jobs TTou ptropouv va ekteAolvTal TauTdXpova,
€iTe OUVOAIKA €iTe avd partition.
o ApiBuog Jobs 1Tou ptTopouv va ekTeAoUvTal i va
BpiokovTal o€ avauovn, €ite cuvoAikd €ite ava partition.
o MéyioTog apiBudg cores ; nodes TTou PUTTopoUV va
XpnaoipoTtroinBouv Tautdypova ato jobs evog account,
€iTe OUVOAIKA €iTe avd partition.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS
EpyaAeia kai

BéATIOTEG
TIPOKTIKEG

o Méyiotn xpovikn didpkela eKTEAEONG evog Job, eite
OUVOAIKG €iTe avd partition.

o MéyioTog apiBudg nodes 1 Kal cores TTouU UTTOPET va
{ntnoel éva Job, ite ouvoAikd eite ava partition.

RM/Batch @ 2UVOAIKOG apiBuog core hours oTn dIdpKEIQ EVOG

<P project, €ite GUVOAIKG €iTe avd partition.

upenaikh Evwon S WNEIOKASAAGE

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG gt
MuTIAvn, 24 OkT. 2017 MepigeptaKts.
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ARIS

EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

@ O Scheduler oto ARIS e¢ivai FIFO with Backfill kan Fair
sharing. Auté onpaivel :

@ To job Tmou uTTOBAARBNKE TTPWTO B EKTEAEDTEN TTPWTO

o ATT6 Tn OTIypr TTou EEKIVAEL N EKTEAEDN, N epyaaia Ba
TEAEIWOEI TO APYOTEPO PETE ATTO OO0 XPOVO {nNTHRONKE

RM/Batch o1o SLURM script.

System o Edv 10 oloTnua éxel pev eAeuBepoucg TTépoug

(cores/nodes/memory) aAAd dev ival apkeToi yia va

TPECEI TO TTPWTO OTn O€Ipd aTTd Ta queued, Ta ETTOPEVA

jobs Ba Trepigévouv

upenaikh Evwon wnEIaKAEAAGE

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG gt
MuTiAfivn, 24 OkT. 2017 MepigeptaKts.
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ARIS
EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

RM/Batch
System

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017

e Kdrrolo até 1a emmopeva jobs {nTael TTOPOUG TTOU
UTTAPXOUV, Kal 0 XpOVOG EKTEAEONG TTOU {NnTAEl €ival
MIKPATEPOG ATTO TOV TTIO KOVTIVO AVAPEVOPEVO XPOVO
TEAOUG TwV jobs TToU ekTEAOUVTAI. AuTé TO job Ba
TTAPOKAUWEI TN o€Ipd, Kal Ba EKTEAECTEN TTPWTO XWPIG va
TIPOKOAEDEl KauId kaBuoTépnan a€ dAAa jobs.

e 'Etol To oUoTnua €xel Tn peyaAuTepn duvarr) xpAon.
e ZntnoTe Aiyo Trapatrdvw atrd 600 XpOvo UTToAoYiCeTE
0TI xpeldeTal n epyacia oag kal 61 To YEYIOTO TTOU

MTTOpEITE.

o Fairshare

@ lMapdyovteg TTou €TNPEGlouV TO priority
@ Xpdvog avauovig
o MéyeBog job o€ nodes

upenaikh Evwon wnEIaKAEAAGE
upwnaix6 Tapeio i
Nepipepeioxis

Avamugns
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ARIS
EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

RM/Batch
System

@ XXETIKN Xprion ato groups account 1.x. 80%
production, 10% preparatory KATT.
@ Ti Ba yivel av 4-5 xprijoTteg oTeilouv ekaTovTadeg jobs ?

@ To Fairshare avaAauBdvel va aAAdgel Ta priorities woTe
o€ emitTedo eRdouadag katolo/a account va punv
MovoTTwAEi To ouaTnua

@ Ocoo o kovtd oTnv KatavaAwaorn Tou budget BpiokeTtal
éva account, TOC0 WIKpaivel TO priority

@ Ta jobs 1mou xpeidlovTal TTOAAG nodes, TTaipvouv
MeyaAUTEPO priority.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS

EpyaAeia kai
BéATIOTEG

TIpOKTIKEG Xpnion Accelerator Resources

e GPU
#SBATCH —partition=gpu
#SBATCH —gres=gpu:2
Variable : SLURM_JOB_GPUS=0, 1 Kal
Systom CUDA VISIBLE DEVICES=0,1
@ Xeon Phi
#SBATCH —partition=phi
#SBATCH —gres=mic:2
Variable : OFFLOAD DEVICES=0, 1

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017



ARIS
EpyaAeia kai
BéATIOTEG
TTPOKTIKEG

AlaBéoipa TTakETa

Compilers/Debugers
MPI Implementations
Libraries
Applications
Debuggers/Profilers
Graphics
Epappoyég

Algbéoipa
TTaKETa

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS .
EpyaAeia kai Compllers

BéATIOTEG P .
eI @ Eykareotnuévor Compilers

o Intel 15.0.3 (default) - 18.0.0
@ module load intel (1 .. intel/17.0.4)
@ icc, icpc, ifort
@ Baoikd Flags : -O3 -xCORE-AVX-l (-xAVX) i
-xCORE-AVX2
@ OpenMP : -qopenmp
o GNU 4.9.2 (default) - 7.2.0
@ module load gnu (gnu/4.9.3, kATT.)
@ gcc, g++, gfortran
Aot @ Baoikd Flags : -O3 -mavx -march=ivybridge
Ha . . .
TTOKETa -mtune=ivybridge fj -mavx2 -mfma -march=haswell
-mtune=haswell
@ OpenMP : -fopenmp
o [a compilation yia haswell xpeidZeTan emmmAéov va gival
@opTwpévo To binutils/2.28

o PGI155-17.4
@ cuda 6.5.14 - 8.0.61

wneIakMEAAGES
/ a eival Buva

ARIS : EpyaAeia - BéATIOTeG MPOKTIKEG EupondihEveoon
MuTiAfvn, 24 OkT. 2017



ARIS

EpyaAeia kai
BéATIOTEG Debuggers

e @ gdb

@ Intel gdb

@ PGI debugger
@ ddd

Algbéoipa
TTaKETa

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS
“ooree VIS
e o Intel MPI 5.0.3 (default) - 2018.0
@ OpenMPI 1.8.8 - 2.0.0 for GNU and Intel
@ MVAPICH2 2.2.2a for GNU and Intel

2nuelwoelg yia Tov IntelMPI

@ O1 wrappers mpicc/mpicxx/mpif90 Tou IntelMPI
, xpnoigotroiouv GNU compilers

i @ YTdpyouv ol avTiaTolxol wrappers (kal

headers/libraries) yia Intel Compilers

mpiicc/mpiicpc/mpiifort.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS

EpyaAeia kai
BéATIOTEG

TIPOKTIKEG MPI
ExkTéAeon MPI epapuoywv

@ O1 ekdoaoeig Tou MPI éxouv n KABe pia éva
mpirun/mpiexec KATT.

@ [MpoTeiveTal va XpnOIYOTTOIEITAI TO Srun yia TNV €KTEAEON
TTAPAAANAWY €pyaciwy.
AaBéoiyia @ Karroiol atré Toug Adyoug

T @ To srun &ekivdel Ta ekTEAETIUA 0€ OAOUG TOUG KOUBOUG
oTTOTE €X€I TTIO TTAAPN €AEYXO.

e To srun kdavel accounting kaTavadAwong peUPATOG,

xpnon Infiniband, xprion diokwv, KATT.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS

EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

e Eival kovag 1poTT0G YIa TIG (3 TTPOG OTIYUAV) EKBOTEIG
MPI 1Tou uttdpxouv oto ARIS

@ ¢ TTEPITITWOEIG TTOU N EQapuoyn £xel TTPOBARHATA KAl
XPEIOOTEI VO OTAPATACEI ICWG VA TTAPOUCIACTOUV
TTPpofAfRuaTa (zombie procs) oTn Xprjon Tou scancel,

oTav auTr €xel Eekivrael Je mpiexec/mpirun.
Algbéoipa

moKéTa @ H xprion mvapich2 utrootnpietal MONO pe srun.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017



ARIS
EpyaAeia kai
BéATIOTEG
TTPOKTIKEG

Profilers
@ gprof
@ mpiP
@ Scalasca

, @ Intel VTune
Algbéoipa

TTaKETa

BiBAI0OBnKes - EQapuoyég
module avail yia va deite Tnv TpExouca TTARPN AioTa.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017



ARIS

Epyaheia kan MovTéAa TTapaAAnAng xprong : OpenMP/Threads

BéATIOTEG
TIPAKTIKES @ Aev agopouv poévo 1o ARIS...
@ OpenMP/Threads

o [MapaAAnAoTroinon o€ emitredo loop 1 task
@ Opio : 10 1 Node
o OcTika
@ [priyopn TTapaAAnAoTroinon aAAG 0€ CUYKEKPIPEVA HOVO
MéEPN TOU KWAIKA
e ...
serial code
#omp pragma parallel
MapaAAnAn for (1=0;<N;i++) {
Xprion

}

serial

ARIS : EpyaAeia - BéATIOTeG MPOKTIKEG f:;“::""""“"‘"’" f C“J’;‘:'Z;gfﬁﬁdﬁu

MuTiAfvn, 24 OkT. 2017 Nepigeperaiis

Avamugns
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ARIS MovTéha TTapaAnAng xprnong : OpenMP/Threads

EpyaAeia kai
BéATIOTEG
TIPOKTIKEG
Serial
Parallel
Serial

Parallel

Serial

Parallel

Iynua: Alaypappa porig OpenMP/Threads MapaAAnAotroinong

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG wneiaknedAasa
MuTiAfvn, 24 OkT. 2017



ARIS
EpyaAeia kai

BéATioTeC MovTtéAa TTapdAAnAng xpriong : OpenMP/Threads

TTPAKTIKEG o AanTle

o Agv pmropei va Eetrepdoel To scaling Tou evog node.

o Aegv gival 6Aog 0 kwdikag TTapdAAnAog. E€aptdTal amrd
Ta PEPN TToU €xel (ETTapKWG) TTapaAAnAoTroindei n
atrédoan Tou KWOIKA.

o Aivovtag Ta directives dev gival attapaitnTo Vo UTTAPXEI
KaAo efficiency.

o NA\Oyw TNG OXETIKAG EUKOAiag TTapaAAnAoTroinong ue
directives, 1o €mpeTG o€ coBapd AGOn utroAoyITuwWV.

o [MBavég e€aptroeig peTaBANTWY TTEPIOPICOUV TO
efficiency.

o O1mBavég avaykeg yia pviaun TTePIopidouv Tnv

€Qapoyn Tou.

MapdAAnAn
Xprion

ARIS : Epyaheia - BEATIOTEG MPAKTIKEG Jneoxhenon

MuTiAfvn, 24 OkT. 2017



81010899 101001011010
1001110010

ARIS

EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

MovTéAa TTapAaAAnANnG xpriong : MPI

SubSet Communicate SubSet

of Problem of Problem

>ynpa: Aidypauua porig MPI MapaAAnAotroinong

MapGAAnA , , .,
S @ MapalAnAoTroinon o€ €TTTTESO UTTOOUGTAHOTOS

uTTOAOYIOUOU.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG .,. S WNPIOKAEARGE
MuTiAfvn, 24 OkT. 2017
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ARIS
EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

MapdAAnAn
Xprion

@ Opio : To granularity Tou TTpopAfuaTog : e moId Babud
MTTOPEI va poipacTei évag uttoAoyiouog ?
.X. Yio MD &¢v ptropei va Eetrepvael Tov apiBud
atopwy (oTnv TPAEN, 1-4 eKaTOVTADEG)
@ OeTikG
o MrTropei va €xel TToAU KaAo scaling.
@ ApvnTik&
o Xpeidfetal KAAr yvwaon Tou TTPoBAAUATOG YIa KAAS
decomposition.
o XpeIACeTal CUYKEKPIPEVEG ETTIKOIVWViEG HETAEU tasks,
mOavoTarta Kal JEAETN TOTTOAOYiag Tou TTPORAAUATOG :
m.X 2D/3D grid, Trees, Hybercube KATT.
o [MiBavég e€apTtroeig peTaBANTWY ETTIBGAOUV ETTIKOIVWVIQ
peTagu tasks.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG

MuTiAfvn, 24 OkT. 2017
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ARIS
EpyaAeia kai
BéATIOTEG
TTPOKTIKEG

o Augnuéveg avaykeg HVAPNG eEuTTnPETOUVTAl ATTO TNV
KATAVON TNG PeTagu Twv nodes.

@ 2€& APKETEG TTEPITITWOEIG, Ol ATTAITACEIG UVAUNG 08nyouv

oTn Xpron Tou.

MapdAAnAn
Xprion

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG wneiaknedAasa

{ 'Ofa eival Buvatda

MuTiAfvn, 24 OkT. 2017
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EpyaAeia kai
BéATIOTEG
TIPOKTIKEG

Ap. Anpi

MapdAAnAn
Xprion

001810010101100101001101011010010

Communicate

OpenMP

OpenMP

Region Region

Zxnua: Aidypappa poig YRpidikig MPI/OpenMP/Threads
MapaAAnAoTroinong

@ YBpIdikd povTéAo TTapaAAnAotroinong
o ApkeTa peydAa TTpoBAfuaTa
o Mpwra diapoipacpodg ot tasks péow Tou povtéhou MPI
o Xe¢ kaBe éva amo Ta tasks, epappoyn povréAou
OpenMP/Threads

ARIS : EpyaAeia - BéATIoTEG MpaKTIKEG

MutiAfvn, 24 OkT. 2017
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ARIS

EpyaAeia kai
BéATIOTEG

TpaKTIKég MovTéAa TTapdAANANG xpriong

@ [Toi6 €ival To KaAUTEPO ?

E¢aptdaral ammé Tov aAyopiBuo

@ ...KOI Kupiwg ato Ta data.

o O id10G aAyopIBuOG UTTOPEL Va £x€1 TTOAU DIAPOPETIKO
efficiency pe diagopeTikd data.

Ma diIdpopoug aAyopiBuoug UTTAPXoUV oI "Xpuaoi”
KQVOVEG TI €ival KOAUTEPO, OAAG :

MlopGAIAN MeTpAOTE TTPOCEKTIKA TNV ATTOBOCN GUVAPTHOEI

Xprion dedopévwy Kal aplBuou nodes/cores KaBWG Kal GAAwWV
AETTTOPEPEIWV TOU TTPOBAANATOG OOG TTPIV ATTOQACIOTE.

upenaikh Evwon S WNEIOKASAAGE

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG gt
MuTIARvn, 24 OkT. 2017 MepigeptaKts.
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2TATIOTIKA XPong

@ AuvaTdéTnTa CUCTHHOTOG !
8520/ 11520 core Years / £€10¢ TTpiv Kol HETA atro AUy.
2016.

@ ‘Exouv ammodobei péxpr orjuepa : ~ 26000 core Years

@ 2¢ 4 Production calls (to 5° avoige OkT. 2017), yoviua
avoixto Preparatory call, cuveiogpopd oe DECI.

@ 39 ka1 4° calls o€ €€ENIEN.
ZramoTkd @ 'Exouv 1pégel péxpl onjuepa : ~ 14000 core Years

xerong

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017



01000100101 1810118101001018810181 100 10
0081100101011010010110) 003

0110 10810101801011017010010110101101090011001010110010100 1
I 0I011010 1

ARIS

EpyaAeia kai
BéATIOTEG
TTPOKTIKEG

CPU Hours: Total

300k

CPU Hours: Total

S GRNET v Trend Line: GRNET (157.50x +97,228.35),
R-Squared=0.35

2TaTIOTIKG
xenong

MuTiAfvn, 24 OkT. 2017 Nepipepeiakns Enoeipnaioxs Npdypopyo o]
Avangns “WngiakhA ToykAion” avémugn MNowtnra {whc yia dhous.
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2TaTIOTIKG
xenong

ARIS : EpyaAcia - BéATIOTEG MPOKTIKEG EupondihEveoon
MuTiAfvn, 24 OkT. 2017 Nepigeperaiis

ZTOTIOTIKG XpAong.
Thin Nodes Yearly Graph

40,0

330.0

20,0

nodes

110.0

0.0
Oct Neow Dec  Jan Feb Mar Ape Maw Jun Jul  Aus Sep Dot

Max Average Current
Nodes Allocated 421 Nodes (98.8%) 339 Nodes (79.6%) 394 Nodes (92.5%)
Total Nodes 426 Nodes (100.0%) 426 Nodes (100.0%) 426 Nodes (100.0%)

GPU Nodes Yearly Graph

Oct New Dec Jan Feh Mar Apr May Jun Jul Auz Sep 0ot

Max Average Current
Nodes Allocated 44 Nodes (100.0%) 30 Nodes (68.2%) 8 Nodes (18.2%)
Total Nodes 44 Nodes (100.0%) 44 Nodes (100.0%) 44 Nodes (100.0%)

\ wneiokAsAAGEa - = EINA

Eupawnaiks Tapeio | ORa eival Buvata !1_5——-“ = 2007-2013
p Enxepnoacd Npdvooua

Avemugns naronts Eov<hon: Moot G o dhove




|

1/ 07111010010101 101000100101 110118101001018010101100ABAELIE 1411410010101 1810 1.
1811001010118100) "

1019101107600 10110100}

oIl
1101101001

ARIS
EpyaAeia kai

BéATIoTEG 2TATIOTIKA Xprong : pr003 Disciplines

TIPOKTIKEG

B Chemical Sciences and B Engineering

Materials
Earth System Sciences = Solar Physics
H Biochemistry, Bicinformatics = Radiation Oncology —
and Life sciences Neurosurgery
B plasma & fusion physics = Plasma Physics Simulations
B Physiology and Medicine © Environmental Sciences
B Physics W Biophysics

2TaTIOTIKG
xenong

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS
gl s T0mioTIKG XProng : pr003 Organizations

TIPOKTIKEG

B National & Kapodistrian B University of Patras
University of Athens
MNational Observatory of ® National Technical University
Athens of Athens

W Agistotle University of Hellenic Pasteur Institute
Thes saloniki

B National Center for Scientific ™ University of loannina
Research “Demokritos” (NCSR
“Demokritos")

2TaTIOTIKG
xenong

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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BEATIOTEG [TPAKTIKEG
@ Ta nodes Tou ARIS diabéTouy :

@ Thin, GPU, Phi nodes :20 cores kai 64 GB RAM
Alabéaipa yia jobs Ta 56 GB.

o Fat nodes : 40 cores kai 512 GB Ram, diaBéaiua yia
jobs Ta 496 GB.

o Fat nodes taskp partition : 40 physical cores, 80 virtual
cores, 512 GB Ram.

@ XpnolPoTroIoTe KaTd 1o duvaTtov TTANPwG OAa Ta cores
Twv nodes, 11.X. 20 cores/node oTa thin nodes.

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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BéATioTEG
MpakTikég

--tasks-per-node=20
--cpus-per-task=1

sl
--tasks-per-node=2
--cpus-per-task=10

1 GAAoug ouvdiaopoug tasks/threads pe yivopevo 20.

Edv xpeidleote un TARPN nodes XPnoIUOTIOINCTE
avaAoyikd Tn diaBéoiun pvAun : 10 cores/node => 28
GB

>¢ TrepitrTwon Tou xpelaletal RAM 1madvw atrd 2.8
GB/core, umropei va {nTnBouv AiydTepa cores/node e
TauTdxpovn augnon Tng PvAung / task, 1.x.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG

MuTiAfvn, 24 OkT. 2017
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--tasks-per-node=18
—-—cpus-per—-task=1
--mem-per-task=3.1G

@ H kaAUtepa xpnoiuotroinoTe fat nodes.

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS
EpyaAeia kai

el BEATIOTEG [TPAKTIKEG

TTPOKTIKEG

@ & TTEPITTTWON TTOU OI ATTAITACEIG MVAMNG BeV gival idlEg
yia OAQ TG process, XPNoIYOoTToINOTE TN METARANTA yIa
OUVOAIKN JvAun / node.

--tasks-per-node=20

—-—cpus-per—-task=1

—--mem=56G

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017



ARIS P .
EpyaAeia kai BEATIO—TEG anK-”KEQ

BEATIOTEC @ Eav yia katoio Adyo xpeiagetal apiBudg cores oxl
TIPAKTIKEC ToAaTTAdalo Tou 20, cuvrBwg duvdpelg Tou 2 (256,
512, KATT.)

o XpnoIYOTTOINaTE TO HIKPOTEPO SuvaTd apiBud nodes.

cores Nodes tasks/node AxpnaoipoTtointa cores

64 4 20 16 o€ 1 node
128 7 20 12 oe 1 node
256 13 20 4 o¢ 1 node
512 26 20 8 o¢ 1 node

o Z0vnBeg AGBOG TToU pETaPEPETal aTTd TN XPAON
ouoThpdtwy pe 8, 12 | 16 cores

cores Nodes tasks/node Axpnoipotrointa cores
64 8 8 12 cores/node o€ 8 nodes=96
64 4 16 4 cores/node o€ 4 nodes = 16
90 6 15 5 cores/node o€ 6 nodes = 30
128 8 16 4 cores/node ot 8 nodes = 32
480 40 12 8 cores/node ot 40 nodes = 320

BéATioTEG 512
MpakTikég

32 4 cores/node o€ 32 nodes = 128

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017

IQEpEIaKy
Avamugns
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el BEATIOTEG [TPAKTIKEG

TIPOKTIKEG

@ ApKeTA TTaKETA BIABETOUV PUBUICEIS yIa Ta OpIa PVAKNG
aTo input Toug. PpovTioTe va gival o€ CUPPWVIaA PE TO
o6pla pvAung tTou ¢ntouvTtal atmmé 1o SLURM.

@ lNa jobs TTOU £X0UV peydAo I/O, xpNOIYOTTOINCTE TO
xwpo oag otnv $WORKDIR.

@ Edv éxete 10 OIKO 0AG KWAIKA Kal KAVETE HETAYAWTION,
XPNOIMOTIOINCTE Ta KATAAANAQ yia TO oUuaTnua compiler
flags.

@ XpnOoIPOTIoIROTE KOTA TO duvaTov TIG BINBECIUES

MaBnpaTikég BIBAIOBAKES TTOU UTTAPXOUV OTO CUCTNUG

Kal gival BEATIOTOTTOINPEVEG YIA AQUTO.

BéATioTEG
MpakTIKEG

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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BéATioTEG
MpakTikég

BéATIOTEG [TPAKTIKEG

@ Edv yia k&tmolo Adyo TTpETTEl va XPNOIUOTIOINOETE
mpirun, XPnNOIUOTTOINOTE TO XWPIG Ta ouvien -np,
-machinefile KATT. ZupBaivel étav xpnoigotroiolvTal, va
MNV aAAGCel TauTOXpova 0 aplBuog Twy tasks 010
SLURM kai 0 apiBpég Twv tasks 010 mpirun -np 11.X.
#SBATCH --nodes=10
#SBATCH --ntasks=200
mpirun -np 8
Aeopevete (kal xpewveaTe) yia 200 cores evw

XPNOIUOTTOIEITE WOAIG 8.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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il BEATIOTEG [1POKTIKEG
@ Edv n epappoyn ocag xpnoipotroiei OpenMP :
o ®povrioTe WaoTe va diveTe Ta cwOTA threads/task ato
SLURM.
o Koiva Adon :
@ Acgv Bétoupe TN PETABANTA
OMP_NUM_THREADS=$SLURM_CPUS_PER_TASK
@ [a 600 Xpodvo 10 job pag Tpéxel pdvo Tou oTo node,
uTTOpEl Vva XpnaolpoTrolei OAa Ta cores. Edv épBel kal dAAO
job o100 node, 167¢ TO load Tou node Ba avéBel TTAvw aTTd
20 kai 1o performance Twv jobs egapTtdTal Katé TTOAU
atrd Ta uTTOAOITTa jobs oTO node.

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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@ Me Hybrid MPI/OpenMP e@appoyég, av dev BEooupe TN
petapAnT) OMP_NUM_THREADS kai Xpno1uoTToIoUlE
m.X. 20 tasks/node, 161¢€ 1O load Tou node yiveTal
20x20=400, pe amotéAeopa eA\aTwpévo performance.

@ X10 script template uttdpyel KWdIKAG TTOU paAg
TTpooTaTelEl AT auTo.

@ Mapaddéwg, eival To onueio TTou agaipeital TTOAU GUXVAa

oTta uttoBaAdueva scripts, akdpa o ouxvd Kail aTro To

job-name.....

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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el BEATIOTEG TPOKTIKEG

@ EepeuvnoTe TNV e@apuoyn oag yia moaveg
AETTTOUEPEIEG TTOU APOPOUV TIG ETTIOOCEIG, EIBIKA EQV
uTTGpXEl apKeTO 1/O.

@ lMapadeiypara : quilting oto wrf, Scratch space kai
direct/semidirect ué8odoi oe epapuoyég quantum
mechanics.

@ MetproTe TIG emOAOEIG TNG EPAPHOYNG EQPOCOV gival
uBpIdIkn (MPI/OpenMP) yia T0 input cag e did@opoug
ouvdlaopoug MPI Tasks/Threads per Task (gromacs,

namd, lammps, Quantum Espresso, ....)

BéATioTEG
MpakTIKEG

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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EpyaAeia kai

el BEATIOTEG [TPAKTIKEG

TIPOKTIKEG

@ Mdbete § e€epeuvnoTe TNV aTddoON/KAIJAKWON TNG
EQPAPUOYAG 0AG OUVAPTHOEI TOU
MEYEBOUG/XOPAKTNPIOTIKWY TwV dedOUEVWY GAG.
XpnoigoTroinoTe Tooa resources 60a XpeIadovtal WoTE
va uttapxel KaAo efficiency.

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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>yApa: WRF: MocooTé Tou
OUVOAIKOU XpOVOU TToU
karavaAwvetal o€ MPI KAAoEIG.

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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. @ Av dev Bupicer kdri....

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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Epyaheia kat Bé)\TICTEQ anKT“(ég
i o Mapadeiva Bapiag xpriong SCRATCH : AiiBaoyia

TIPOKTIKEG

i

até files pe pubuéd 12.6 GBytes/s yia 2 nuépeg = 2.12

PBytes yia 1 job Twv 100 cores!!!!.
ges01ports gss01 portz
s B
3 G e
 oos i Aaxlznzzszxnwxzu ° oos uu“znzzoz‘s-m:zn
ges0ports w0t porta
s I B e
E e T
% n.nc I 2 DADG i
20 TR Pz T : PTIETPTIC IO
c0-portt ges02-port2
L e I
é n.ns | g DADK I
ges02ports ges02-ports
§ 020 g 126
£ HE
8 o ! L

BéATioTEG

MPaKTIKEG (PUOIONOYIKO.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG

MuTiAfvn, 24 OkT. 2017

@ Me ahAayn poévo evog flag aTo input 1o 1/O yivetal
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TIPaKTIKES BEATIOTEG [TPAKTIKES

@ Edv n epapuoyn oag £xel diadikaaia save/restart
XPNOILOTTOINCTE TN. AvTi yia jobs TnG T1.X. 1 ¢fdoudadag,
TIPOTINAOTE 7 jobs TNG 1 NUEPAG XPNOIUOTTOIWVTAG TO
dependecies Tou SLURM. Baoiké mpépAnua ota
Hexascale cuoTiuara.

@ 210 TTpwTo call og opiopévoug XpHoTeg BOBNKE N
duvaTtoTnTa va TPEXOUV jobs Twv 7 1 15 nuepwv Adyw
aduvapiag save/restart.

MocoaT6 jobs TTou TEAEILWOAV KAVOVIKA OPKETA UIKPO.

BéATioTEG
MpakTIKEG

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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BéATioTEG
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@ O1 Trapatmdvw XpHoTeg, e€aitiag 2 downtime yia
TTPOYPOAUMATIONEVEG HEYAANG DIAPKEIAG DIAKOTTEG
pPEeUNATOG YIa 2 ouvexOpeveg MNMapaokeuég, o 14 NUEPEG
Oev £€1pege kavéva aTod Ta jobs Toug.

@ ATTOQUYETE YA UTTOXPEWTIKEG TTAPAUETPOUG OTO input
TTOU pUBUICOUV TO POIPAOUA TWV UTTOAOYIOPWY O€
cores, dnuioupyia grid A TN u€BodO TTOU Ba
XpnoipoTtroinBei av uttdpxel n duvaréTnta va divovral

duvauika o€ run time, KATT. 1.X. NPROC_X/Y 010 WREF,

processors | pair style 1j/cut/gpu Vs
pair style 1j/cut kal -sf gpu oto LAMMPS.

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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@ Amrogeuyete va Badete petaBAnTég TTepIBAAAOVTOG OTA
.bashrc kATT. Eidiké& 6tav uttdpyouv Tavw oTré 1
EKOOOEIG EVOG TTAKETOU KAAO gival va puBuileTe TO
TEPIBAAAOV péow Twv modules 1) kai scripts Tou
TTakéTou. Mapdaderyua OpenFOAM.
module load openfoam/3.0.1
source $FOAM BASHRC avTi va BAAETE 0TO .bashrc
OAEG TIG HETAPBANTEG TTOU B€TEI TO SFOAM BASHRC MIOG

ékdoong.

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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BéATIOTEG [TPOAKTIKEG

@ Edv 1a job oag atroteAouvTal atro TTOAAG OEIPIOKA
tasks, ouykevTpwaTe Ta KOTA TO duvaToV o€ 204G yia
Ta compute A 4060e¢/804d¢<¢ yia Ta fat/taskp.

@ Edv ta mapdAAnAa jobs €xouv uikpr didpkela Tr.x. 30
AETTTA, OWOTE OTIC ATTAITACEIG XPOVOU XPOVIKO dIA0TAUO
Aiyo Trapatrévw.

@ 2UXVA KAKM TOKTIKN : £TéAvoupe 11.X. 50 jobs Ta oTroia

XpeladovTal 5 AeTITd T0 KOBEva.

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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BéATioTEG
MpakTIKEG

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017

Edv oTa job descriptions ¢ntjooupe 11.X. 10 AeTTTA KO
pag emTpETTeETAl Va TPpEXOUUE Ewg 10 jobs TauTtdxpova,
To oUOoTNUa Ba Ta TTPOYPAUATICE! Va TPEEOUV, EQOCOV
UTTApPXoUV eAeUBepa resources, o€ < 1 Wpa.

MoAU cuyva o1 xprRoTeg Badouv To PEYIOTO OPIO XPOVOU
oTa requirements, .. 24 h.

270 TTOPATTIAVW TTapAdelyha To oUCTNHa Ba
TTPOYPApMATIOE! va Ta TPECEl O€ 5 PEPEG.

H katdoTaon yia Tov TTPOoYPANMATIONO TNG EKTEAEONG
TIEPITTAEKETAI QKOO TTEPITOTEPO OTAV TO CUCTNUA EXEI
TTOAAG jobs TTOU TTEPIPEVOUV va TPECOUV.

upenaikh Evwon wnEIaKAEAAGE
upwnaix6 Tapeio i
Nepipepeiaxns

Avamugns
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BéATIOTEG @ XramoTikd ZemrreyfBpiou 2017
[IRTRRES o To 65% Twv jobs XPEIGOTNKE yia va TEAEILTEI AIyOTEPO
atd 10 5% Tou Xpdvou Tou ATNoE
o To 9% Twv jobs petagu 5 kai 10 %.
o To 11% mévw amé 50%
@ XramioTikd Maprtiou 2017
o To 52% Twv jobs xpeIdoTnKe yia va TeAeIwael AiydTepo
ato 10 5% Tou Xpévou Tou ATNoE
o To 9% Twv jobs petagu 5 kai 10 %.
o To 20% mavw armd 50%
@ XramoTikd ZemrreyBpiou 2016
o To 68.5% Twv jobs xpeIdoTnKe yia va TEAEIWOEI AlyOTEPO
ato 10 5% Tou Xpévou Tou ATnoE
o To 3.5% Twv jobs peTagu 5 kai 10 %.
o To 13% mavw amd 50%
@ XramioTikd Maiou 2016
o To 46% Twv jobs xpeIdoTnKe yia va TeAEIWaEl AlydTEPO
ato 10 5% Tou xpévou Tou {ATNoE
o To 7% Twv jobs petagu 5 kai 10 %.

BéA . .
=ATIOTES o To 15% mavw amd 50%

MpakTikég

ARIS : EpyaAeia - BEATIOTEG TMPOKTIKEG Evpalieh Esucin, wneiakAsANaso
MuTiAfvn, 24 OkT. 2017
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EpwtAoceig ?

BéATioTEG
MpakTikég

ARIS : EpyaAsia - BEATIOTEG MPOKTIKEG
MuTiAfvn, 24 OkT. 2017
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