AIAAZKONTEE : Mapia Kavakidou, Lralpog @apévrog, MNopyog
®pouddkng
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® 3Uyxpovn YRoAoyioTikr) Xnueia: Emokdnnon

® Moplakég @ewpieg kal Moviehornoinon
® JUyxpoveg YRohovioTKEG Texvoloyieg kal Mpoypauuanonds
® Aeiroupyikd ouotnua Linux kal YAWooa npoypaupanouoy Fortran
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Ch. J. Cramer, 2002, Wiley, QD455.3, E4, C73
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Frank jensen, 1999, Wiley
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BlornoAupepn
Aviwvng Kohokoupng, 2017, IZBN 9789605833220, ApiB1dg Lehidwv 700,
Exkddoeig MAPIZIANOY ALE.
Kwdikdg BiBAiou otov EUdoto: 68406297
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Zuyxpoveg Yrofoyiotucég Texvojoyicg

® Yrohoyiotég MeydAng Eicaywyng Aedouévawy : High Throughput
Computing (HTC)

® Karaveunuévol Ynohoyiotég : Grid Computing
® Karavepunuévol Ynohoyiotég : Cloud Computing

® YroAoyiotég YWnAng Anodoong : High Performance Computing (HPC)
® e CPUs (Central Processing Units)
® e GPUs (Graphics Processing Units)

® KBavrikoi YrohoyioTeg : Qbits and Quantum Computers
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Tt eivat ta Grids

O1 unioAoyiorég MEyuarog eival yewypapika karaveunuévol npoowrikoi H/Y,
Uneé-UnoAoyioteg ry cuctadeg H/Y nou cuvdéovral e 1o koivo Siadiktuo
(Internet), kdrw and ro idlo Aeroupyikd ocuctnua (Middleware), ue
anotéAecua o xpProtnG va epyaleral Onwc OToV MPOCWIIKO TOU UMOAOYIOT 1)
oe uia torikry ouotrdda urioAoyiotwyv. Ta dedouéva unopoulv va
anoBnkeuovrai kal va Siakivouvial oe OAo Tov nAavitn (Snwc kai KABe
rnpogopia oto AiadikTuo), ol epyacieG va ekteAouvral oe
anouaKpUoUEVoUG / etepoyeveic H/Y kal ouddec xonoTwv va CUCKEMTOVTAI
kai epyalovral cav va Boiokovral oTov idio XwWeo.
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Tt eivar to Cloud computing

Cloud Computing eivai YrnoAoyiotég MAEyuaroG aAAd epodiacuévol ue
A\oYIOLUIKS TETOIO WOTE va eival MPocavaroAICUEVO Yia MPOC@OPd UNNPEECIWV.
Aeg
http://en.wikipedia.org/wiki/File: Cloud_computing.svg
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O(SEE,COMPCHEM,...)
k,m,n =0,1,2,3,...

WMS : Workload Management System  SE : Storing Element
CE : Computing Element VO : Virtual Organisation
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Avopoloyevécg hardware,

apyd diktuo,
neplopiouévog éleyxog Tou Computing Element (CE),
MEPIOPICUEVOG XPOVOG YIA TNV EKTEAEON TWV UMOAOYICHWV,

NeEPIOPICUOS OTO PEYEBOG TwV dedOUEVWY MOU UETAPEPOVTAI OTO SIKTUO
Twv WMS or CE,
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Mewvekmuata tov Grid

® Avopoloyeveg hardware,

® apyo diktuo,

® neplopicpévog €Neyxog Tou Computing Element (CE),

® MEePIOPICHEVOG XPOVOG YIA TNV EKTEAECN TWV UMOAOYICHWY,

® MePIoPICHOG OTO PNEYEBOG TwV SeDOUEVWY MOU JETAPEPOVTAI OTO JIKTUO
Twv WMS or CE,

® MePIoPICHOI OTNV NAPAAEAONOINCN TWV MPOYPAUNATWY e MPI.
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Same for

ITIME < StopTime

ITIME >= StopTime Increase ITIME

26/38



grid.conf-template Fri Sep 12 18:13:49 2008

# Setup program : tinker or dlpoly
PROGRAM=d1poly

# Setup xyz dir

INPUTXYZDIR=input

# Setup storage element

USE_SE-yes

SE_JOBDIR=First_:

SE=se0l. afrodxtx hellasqr;d gr

#INITIAL DATA FOR TINKER
#INITIALKE:
#INITIALDA'
#INITIALEX)
#INITIALP]

#

# INITIAL DATA FOR DLPOLY

INITIALFIELD=initial/FIELD

INITT. initial/DLP1 is_swi_COe_dihprop.X
INITIALCONTROL=initial/CONTROL

#

# VO SETUP: see, seegrid, compchem
vo=see
#

#GRID VERSION: edg, glite
GRID_VERSION=edg
#

#STOPTIME
STOPTIME=100
#

# FILE FOR TIME CHECK (tinker, dlpoly)
#ITIMEFILE=d_Fe Cu.dat # tinker
ITIMEFILE=time_nfo.dat # dlpoly

#

#INPUT TIME FILE (tinker, dlpoly)
DTIMEFILE=initial/CONTROL.restart # dlpoly
#DTIMEFILE=initial/dinput.dat # tinker
#MYPROXY PASSWORD

PROXYPASS=

# Date to cancel

DAYS_TO_CANCEL=2
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SEE-COMPCHEM VOs usage

Page 3 of 4

80000+

70000+

60000+

50000

40000+

30000+

20000+

Cunulative Nornalised CPU tine {in hours}

10000+

USER Cumulative Normalised CPU time (kSI2K) by VO and DATE
March 2009 - February 2010

O con
B see

o T T T T T T T T T T
& CAS & S & @ & ® & & ®
¢ & @ Y ¢ g ¢ @
(C) CESGA 'EGEE View': USER / normcpu / 2009:3-2010:2 / VO-DATE / ACCBAR-LIN / i 2010-02-23 O
le Chart showing the share in Normalise time per .

USER Normalised CPU time (kSI2K) per DATE
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2018 IBM Summit 148,600.0 (TFloaps/s) Oak Ridge, U.S.

2018 IBM/Nvidia/Mellanox Sierra 94,640.0 (TFloaps/s) Livermore, U.S.
2016 Sunway TaihuLight 93,014.6 (TFloaps/s) Wuxi, China

2013 NUDT Tianhe-2 61,444.5 (TFloaps/s) Guangzhou, China

2019 Dell Frontera 23,516.4 (TFloaps/s) Austin, U.S.
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YroAoyiotég Yynilng Anodoong
http:/ /en.wikipedia.orqg/wiki/TOP500

® 2020 Fujitsu Fugaku 415,5630.0 (TFloaps/s) Kobe, Japan

® 2018 IBM Summit 148,600.0 (TFloaps/s) Oak Ridge, U.S.

® 2018 IBM/Nvidia/Mellanox Sierra 94,640.0 (TFloaps/s) Livermore, U.S.
® 2016 Sunway TaihuLight 93,014.6 (TFloaps/s) Wuxi, China

® 2013 NUDT Tianhe-2 61,444.5 (TFloaps/s) Guangzhou, China

® 2019 Dell Frontera 23,516.4 (TFloaps/s) Austin, U.S.

® 2012 Cray/HPE Piz Daint 21,230.0 (TFloaps/s) Lugano, Switzerland

® 2015 Cray/HPE Trinity 20,158.7(TFloaps/s) New Mexico, U.S.
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YroAoyiotég Yynilng Anodoong
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® 2020 Fujitsu Fugaku 415,5630.0 (TFloaps/s) Kobe, Japan

® 2018 IBM Summit 148,600.0 (TFloaps/s) Oak Ridge, U.S.

® 2018 IBM/Nvidia/Mellanox Sierra 94,640.0 (TFloaps/s) Livermore, U.S.
® 2016 Sunway TaihuLight 93,014.6 (TFloaps/s) Wuxi, China

® 2013 NUDT Tianhe-2 61,444.5 (TFloaps/s) Guangzhou, China

® 2019 Dell Frontera 23,516.4 (TFloaps/s) Austin, U.S.

® 2012 Cray/HPE Piz Daint 21,230.0 (TFloaps/s) Lugano, Switzerland

® 2015 Cray/HPE Trinity 20,158.7(TFloaps/s) New Mexico, U.S.

® 2018 Fujitsu ABCI 19,880.0 (TFloaps/s) Tokyo, Japan

38/38



I,

[e]e]e}

YroAoyiotég Yynilng Anodoong
http:/ /en.wikipedia.orqg/wiki/TOP500

® 2020 Fujitsu Fugaku 415,5630.0 (TFloaps/s) Kobe, Japan

® 2018 IBM Summit 148,600.0 (TFloaps/s) Oak Ridge, U.S.

® 2018 IBM/Nvidia/Mellanox Sierra 94,640.0 (TFloaps/s) Livermore, U.S.
® 2016 Sunway TaihuLight 93,014.6 (TFloaps/s) Wuxi, China

® 2013 NUDT Tianhe-2 61,444.5 (TFloaps/s) Guangzhou, China

® 2019 Dell Frontera 23,516.4 (TFloaps/s) Austin, U.S.

® 2012 Cray/HPE Piz Daint 21,230.0 (TFloaps/s) Lugano, Switzerland

® 2015 Cray/HPE Trinity 20,158.7(TFloaps/s) New Mexico, U.S.

® 2018 Fujitsu ABCI 19,880.0 (TFloaps/s) Tokyo, Japan

® 2018 Lenovo SuperMUC-NG 19,476.6 (TFloaps/s) Garching, Germany
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® Central Processing Unit (CPU) : Aladoxikég NpAgeig - hia evioAr yia kabe
dedopévo (SISD)
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® Central Processing Unit (CPU) : Aladoxikég NpAgeig - hia evioAr yia kabe
dedopévo (SISD)

® Graphic Processing Unit (GPU) : MapdMnAeg NpdEeig - pia evioAn
TAUTSXPOVA YIa MOANG dedopuéva(SIMD)

® Eniong deg :
NVIDIA : TeslaC2050-Fermi-Performance.pdf,
PGl : PGI_GPU_FORTRAN.pdf
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® UNIX-LINUX: Debian, Ubuntu, Fedora, Suse, Linux Mint
Zorin OS, Elementary OS, Linux Lite, Manjaro Linux,
Pop!_OS, Peppermint OS, Deepin
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UNIX-LINUX: Debian, Ubuntu, Fedora, Suse, Linux Mint

Zorin OS, Elementary OS, Linux Lite, Manjaro Linux,

Pop!_OS, Peppermint OS, Deepin

UNIX-LINUX: in most servers and

Google’s Android, Chrome OS, and Chromium OS, also Mac OSX

MICROSOFT: WINDOWS 10

MAC: OS X
GOOGLE: CHROME OS (CHROMEBOOK)
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® C, C++, FORTRAN, PYTHON
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® MPI : Message Passing Interface
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® C, C++, FORTRAN, PYTHON

® MPI : Message Passing Interface

® [poypauuanopog yia GPUs
CUDA : Compute Unified Device Architecture (NVIDIA)
Eniong deg : PGI : PGI_GPU_FORTRAN.pdf
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