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@ svojstva materijala --» elektroni

@ kvantno-mehanicke jednadzbe
@ broj varijabli
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Simulacije svojstava materijala na CRO-NGI

Problematika
- Total cpu time (s,mh):  -1717651.0  -28627.52 -477.125
- Totel wall clock time (s,mh): 15462216.2 257783.64 4295.061
- For major independent code sections, cpu and wall times (sec),
as well as % of the time anc number of calls for noce 0-
- routine ou % well s number of calls
- projbd 827615.294 -48.2 827772.828 5.4 23130041
- nonlop(apply)  217497.194 -12.7 21743¢.177 1.4 10514623
§to prouéavamo? | kako? - fourwf(6->r) 148115.972 -8.6 148126.450 1.9 6052668
- vtorho3:synchro  82511.500 -4.8 82511.430 0.5 5642
- vtowfk3(contrib)  77652.417 -4.5 77663.836 0.5 -
- fourwf(pot)  -1680975.551 97.9 46564€.132 3.9 12596223
- 64 otners 102937.882 -6.6 102603.168 0.7
subtotal -224645.202 13.11922697.039 12.4
Py kvantno_mehani(‘fke - For major independent code sections, cpu and wall times (sec),
- as well as % of the total time and number of calls
. ¥
Jed nadzbe - routine ou % vall % number of calls
- (-1=no count)
- projbd 2211912.275-128.86507499 675 42,1 185041859
- vtorho3:synchro 999145486 -52.9 909151.773 5.9 45136
v - cowt3-0(npw) 499896.350 -23.9 409111.938 2.6 -8
- nonlop(forces)  183923.547 -10.7 184865.676 1.2 39063552
- getghc-other 91082.534 -5.4 9176€.890 0.5 -8
- fourwf (pot) -698397.671 35.43685861.315 23.8 106776262
- fourwf(G->r)  -979885.338 57.01168266.072 7.5 48420864
- vtowfk3(contrib)-1532198.012 89.2 615616.228 4.9 -8
- nonlop(apply)  -2610221.518 152.01684749.362 10.9 84117482
- 61 others 121060.601 -7.6 120976.585 0.8
subtotal -1892042.537 104.9%*xkxkrszex 99,5
v
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Simulacije svojstava materijala na CRO-NGI
Problematika

Sto proutavamo? | kako?

,. 2 atoma ~~ 18
valentnih
elektrona

@ broj varijabli
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@ strukturna svojstva

@ dopiranje nano-materijala
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Simulacije svojstava materijala na CRO-NGI
Problematika

Teme istraZivanja i planovi

@ dopiranje nano-materijala
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ZnS nanoZica ~
32 atoma ~» 288
valentnih
elektrona

6.25% dopirana
ZnS nanozica ~
256 atoma ~~
4608 valentnih
elektrona
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@ Problematika
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Simulacije svojstava materijala na CRO-NGI
L ABINIT na CRO-NGI

@ mnogobrojni kodovi:

ABINIT - www.abinit.org
Quantum Espresso -
WWW.quantum-espresso.org
Wien2k - www.wien2k.at
CASTEP - www.castep.org
SIESTA -
www.icmab.es/siesta-joomla
o VASP -
cms.mpi.univie.ac.at/vasp/

@ baza - DFT (Teorija funkcionala
gustoce)

 Home | —)

European Theoretical Spectroscopy Facility

Welcome to the European Theoretical Spectroscopy Facility

The ETSF s a knowledge center for theoretical spectrscopy camying out state-
of-the-ar research on theoretical and computational methocs for stutying electronic
a4 optica properties of materils. The ETSF gathers the oxperience and know-bow

more than 200 researchers I Euope and the United States, faclltating
collaboratons and apid knowiecge transte.
The ETSF offrs its expertise to researchers, industy, and students i the fomm of
colldboratve projcts, free scientiic softvare and taieing. Popossls to beneft from
these services can be SUbMITEG at any moment, and are Gvaluated tice @ year by an extemal scientfic panel,

“The ETSF is co-funded by the EU under the 777 Capacises programme,
[SRFeE News & Events

2012 Young Resaarchars Moating 2012 5th School & Workshop On
2012 1 Time-Dependent Densty-Functional

Theory: Prospects And Applications'

(&)

T Young Ressacnrs Wetiog 2012 (RW2OLE) Ths Schoo & Worshep s te I of & very
I 5 110 10 Bl Tom 21t 250 Read  CKEST ST T Sated I 204, T oA
mre respon... ena more

Intranet

www.etsf.eu
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@ programski prevoditelji
e MPI (Intel MPICH)

@ vanjske knjiznice (bigdft, wannier90, netcdf, linalg, fftw, fox, xmlf90,

etsf-io, etsf-xc)
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Simulacije svojstava materijala na CRO-NGI
L ABINIT na CRO-NGI

Zahtjevi koda (verzija 5.x.x)
@ programski prevoditelji Problem s LAPACK knjiznicom?

e MPI (Intel MPICH)

@ vanjske knjiZznice (bigdft, wannier90,
netcdf, linalg, fftw, fox, xmlf90, etsf-io,
etsf-xc)

[m} = =
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Simulacije svojstava materijala na CRO-NGI
L ABINIT na CRO-NGI

Zahtjevi koda (verzija 5.x.x)

programski prevoditelji Problem s LAPACK knjiZnicom?
e MPI (Intel MPICH)

@ vanjske knjiznice (bigdft, wannier90,

Error=run.$(cluster)..err

g - transfer_input files = /hone/ilukacev/abinit-5.4.4p/tests/tutorial/Input/Works/t11.
netcdf, |Ina|g, fftW, fOX, xm|f90, etSf—lO, in, /hone/ilukacev/abinit-5.4.4p/tests/Psps_for_tests/22ti.pspnc, /hone/ilukacev/ab
init-5.4.4p/tests/Psps_for tests/Bo.pspnc, /nome/ilukacey/abinit-5.4.4p/ tests/Psps_
for_tests/n.pspnc, /hone/ilukacev;abinit-5.4.4p/tests/tutorial/Input/Works/tlx. emi
etsf-xc) Piia

y transfer output_files { t11.0ut, log

sheuld_transfer files =y

WhenToTransferOutput = ON_EXIT

universe=gri

grid_resource = gt2 ce.srce.cro-ngi.hr/jcbuanager-sge

N 1 i Requirenents = TARGET.MaxMatches >= 2
Pristupanje kodu (verzija 5.x.x) o iy
X5€9userpro;
lglebusrst K €Tcount=8)
@ condor skripta oty ser © Alukacovi iz, nich A
notification = Always
queue
]

] = =
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Simulacije svojstava materijala na CRO-NGI
ABINIT na CRO-NGI

Zahtjevi koda (verzija 5.x.x)

@ programski prevoditelji Problem s LAPACK knjiZnicom?
e MPI (Intel MPICH)

@ vanjske knjiznice (bigdft, wannier90,
netcdf, linalg, fftw, fox, xmlf90, etsf-io,

{#1/bin/sh
etsf-xc) p———
J
cp =118 22ti.pspnc Bo.pspnc 7n.pspnc tlx.enir.files $THPOIR/
d $TMPDIR
Pristupanje kodu (verzija 5.x.x) e LSO AL e, e
lmpirun -np 8 -machinefile $THFDIR/vachines /usr/local/bin/abinip <tix.enir.files-s
currir/log
s
@ run skripta o Lo scurvie
2o
o < = =
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© Problematika

© ABINIT na CRO-NGI

© Prednosti korigtenja CRO-NGI
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po k to¢kama

po stanjima elektrona

po spinovima

po smetnjama

kombinirano stanja/FFT

kombinirano stanja/FFT /k totke/spin
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Simulacije svojstava materijala na CRO-NGI
Prednosti koristenja CRO-NGI

Paralelni ABINIT kod
@ po k totkama °
@ po stanjima elektrona °

@ po spinovima

nkpt = n- Ncpy, n € N

Ncpy > nkpt = saturacija
Ncpy = nbdblock - nkpt

@ po smetnjama
@ kombinirano stanja/FFT

@ kombinirano stanja/FFT /k
totke/spin

|| danasdnji raduni | buduéi racuni

# k totaka || 30 | 936

Igor Luk
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Simulacije svojstava materijala na CRO-NGI
L prednosti koristenja CRO-NGI

Paralelni ABINIT kod
@ po k totkama @ nkpt =n- Ncpy, n € N

@ po stanjima elektrona o Ncpy > nkpt = saturacija

@ po spinovima Ncpy = nbdblock - nkpt

@ po smetnjama
@ kombinirano stanja/FFT

@ kombinirano stanja/FFT /k (¥n|hm) =0 = Ncpy < 4
totke/spin

|| danasdnji raduni | buduéi racuni
# k totaka || 30 | 936

] (w1 =

Igor Luk Simulacije j materijala na CRO-NGI

i
it
N
el
]



Simulacije svojstava materijala na CRO-NGI
Prednosti koristenja CRO-NGI

Paralelni ABINIT kod

po k to¢kama
po stanjima elektrona
po spinovima
po smetnjama

kombinirano stanja/FFT

kombinirano stanja/FFT /k

totke/spin

Igor Luk

o ABINIT --» “shared memory"”

@ &vor srce --» Nepy < 32
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e RAM @ broj procesora

@ diskovni prostor

@ mreza

DATASET 29 |: space group Pb ¢ n (# 60); Bravais oP (primitive ortho.)

Values of the parameters that define the memory need for DATASET 29 (RF).

intxc = ] iscf = 7 xclevel = 1 lmnmax = 4

lnmax = 4 mband = 50 mffmem = 1 mgfft = 80

P mkmem = 8 mkgmem = 8 mklmem = 8 mpssoang= 3

mpw = 23125 mqgrid = 3001 natom = 12 nfft = 414720

nkpt = 64 nloalg = 4 nspden = 1 nspinor = 1

nsppol = 1 nsym = 8 nlxccc = 0 ntypat = 2
occopt = 1

P This job should need less than 548.172 Mbytes of memory.
f disk space for es :
WF disk file : 1129.152 Mbytes

DEN or POT disk file : ﬂlﬁﬁ Mbytes.
disk RAM
«O>r «Fr «=Hr» (= = A20N €4



e RAM

@ diskovni prostor

@ mreza

@ prevoditelji

@ knjiZnice

@ broj procesora
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@ diskovni prostor
@ mreza

@ broj procesora

e RAM
@ prevoditelji
@ knjiZnice
@ pouzdanost sustava

@ zastita




o diskovni prostor
@ mreza

e RAM

@ broj procesora

@ prevoditelji
@ knjiZnice

@ pouzdanost sustava
o zadtita

@ pomo¢ pri problemima u radu
@ pri registraciji i obnavljanju
certifikata
«40>r «F» «=)» « =) = Q>
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Simulacije svojstava materijala na CRO-NGI
Prednosti koristenja CRO-NGI

Sto je problem bio prije...danas vige nije(?)
© dohvat medurezultata ~~ remote-scratch-get skripta
o 3to ako ne znam kako se datoteka zove?
@ koliki je postotak iskoristenosti grid-a?
© raspodjela poslova po krosnicima
@ broj korisnika u regiji ~~ isti

© automatsko osvjeZavanje certifikata ~ myproxy-manage skripta
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Hvala na pozornosti!
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