UZivatelské projekty

Po Uspesnom vytvoreni kon-
ta moze uzivatel spustat len
Ulohy v triede “preempt”.
Tato trieda je ur¢ena len na
testovanie a ulohy v tejto
triede budu zabité ak sa fron-
ta naplni. Pre spristupnenie
dalSich tried uloh musi novy
uzivatel poziadat o vytvore-
nie projektu na stranke www.
register.sivvp.sk/node/add/
projekt. Nové projekty pre-
chddzaju podobnym schva-
lovacim procesom ako novy
uzivatelia. Uzivatelia mozu
tieZ poziadat o pripojenie k
existujucemu projektu kon-
taktovanim  zodpovedného
rieSitela. V blizkej buducnosti
bude umoZnené uZivatelom
Ziadat o vypoctové prostried-
ky aj u ostatnych partnerov
projektu SIVVP.

Registracny portal sluzi tiez
na zhromazdovanie vystu-
pov (vedeckych publikacii)
z uzivatelskych projektov.
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Visledky, vedecké publikicie a iné vystupy projektu. Prosim uvadzajte len vistupy dosiahnuté pomocou infradtruktary SIVVP a vedecké price kioré uvadzaji SIVVP v
podakovaniach.
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V buducnosti planujeme produktivnych uzivatelov odmeno-
vat vacSou prioritou vo fronte uloh.
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Moje vystupy

Vysledky, vedecké publikicie a iné vistupy projektu. Prosim uvadzajte len vistupy dosiahnute pomocou infrastruktiry SIVVP a vedecké prace ktoré
uvadzaji SIVVP v podakovaniach.
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Formulations
of Quantum
Mechanics
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Publications

J. Dubovsky, A. Zelina, "Subgroup Discovery in Quantum Monte Carlo Simulation”, the Journal, 141, the Publisher (2014)

.

Results, scientific publications and other cutputs of the project. Please only mention results achieved with the help of SIVVE i and only icati that the support of SIVVP.
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telmi.
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Prihlasovanie sa

Prihlasenie na superpocita¢ je mozné iba pomocou secu-
re shell (ssh) na jeden z prihlasovacich nédov. Po prihlaseni
je mozné kompilovat programy a pustat joby. Prihlasenie je
mozné iba pomocou ssh kluca.

Vyroba klica a prihlasovanie sa cez UNIX-like systémy

Spustite v shelli nasledovny @ @ @ (A Rastislav — bash — 72x28

PFH(aZ: Last login: Sat Mov B 16:5B:33 on ttysPee
Rastislav-Mac-Pro:~ Rastislav$ ssh-keygen -b 2B4B -t rsa
Generating public/private rsa key pair.

ssh-keygen -Db 2048 -t Enter file in which to save the key (/Users/Rastislav/.ssh/id_rsa):
Enter passphrase (empty for no passphrase):
rsa Enter same passphrase again:

Your identification has been saved in /Users/Rastislav/.ssh/id_rsa.

Your public key has been saved in /Users/Rastislav/.ssh/id_rsa.pub.
ktory vyrobi klice defaultne |The key fingerprint is:

v adl'eSéI'i "‘/.SSh, na OChranU g?::{;i:igri:fc:la:ﬂb:e2:bb:Eb:BE:BE:Ea:Be:a?:BE Rastislav@Rastislav-Mac-—
klica si prosim zvolte kvalitné | The key's randomart image is:

heslo (aspon 8 znakov, vrata- ||

ne Specidlnych znakov). Ve- ||
rejny klu¢ (~/.ssh/id_rsa.pub) |1
mi zaslite. Pripominam, Ze su- I :
bor ~/.ssh/id_rsa je Vas sak- | {32;
romny klU¢, preto si nan treba | le.=+e0
ddvat zvlast pozor. V ZiadnOM | rastistav-Mac-Pro:~ Rastistavs [

pripade ho nesirte. Ak mate

o++
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|

|

|

' ouas |
5+ |
|

|

|

[

podozrenie, Ze by mohlo dojst
k jeho kompromitovaniu, dajte ndm okamZite vediet - v pripa-
de potreby si mbzete vygenerovat nové kltce.

Samotné prihlasenie (bude fungovat az po pridani Vasho ve-
rejného klt¢a na server, o com Vas budeme informovat):

ssh vami zvoleny 1ogin@147.213.80.175
alebo

ssh vami zvoleny 1ogin@147.213.80.176
Postup pre Windows

Malo by byt mozné pouzit ktorykolvek ssh klient podporujuci
autentifikaciu pomocou ssh klucov. Uvadzame len postup pre
PuTTY. Okrem samotného klienta si stiahnite aj program PuT-
TYgen zo stranky: www.chiark.greenend.org.uk/~sgtatham/
putty/download.html
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Typ klt¢a zvolte SSH-2 RSA a hodnotu ,number of bits in the
generated key” nastavte na 2048. Kliknite na ,generate”
a pohybujte mySou v Sedom policku, nezabudnite vytvore-
nému klucu priradit kvalitné heslo. Verejny klu¢ mi poslite,
sukromny si dobre uchovajte (vid'informacie vyssie).

Pre prihlasenie otvorte PuTTY, ako hostname nastavte
147.213.80.176 sukromny klu¢ si do klienta importujte cez
menu: Connection > SSH > Auth.

Majte prosim na pamati, Ze systém je stale v testovacom re-
Zime, mozete sice pustat dlhsie joby (dIhsie ako den), ale vy-
hradzujeme si pravo ich ukoncit, ak to bude nutné. Spatna
vazba a pripomienky su vitané.

B o r
? PuTTY Key Generator {G’@I\M 2 PuTTY Key Generator e —— “ M
| File Key Conversions Help File Key Conversions Help
Key Key
Mo key. Please generate some randomness by moving the mouse over the blank area
Actions Actions
———,
Generate a public/private key pair 1. Generate a public/private key pair Generate |
—— P ek
Load an existing private key file Load an existing private keyfile Load
Save the generated key | Save public key | | Save private key | Save the generated key Save public key | | Save private key |
Parameters Farameters
Type of key to generate: Type of key to generate:
) 55H-1 (RSA) 5H.2 RSA (7) SSH2 DSA SS5H-1{RSA) @ SSH-2RSA $5H-2DSA
Favisen i e s coner tecl i Number of bits in a generated key: 2048
i E A
g PuTTY Key Generator I M @ PuTTY Cnnﬁguration‘ M
File Key Conversions Help Category:
Key - Keyboard - | Options controlling S5H authentication |
Public key for pasting into OpenSSH authorized_keys file: - Bell
Py = e e [T Bypass authentication entirely (SSH-2 only)
AAAAB3NzaC TycZEAAAABJGAAAQEAyd ZL 6MrBLIQCCe 16X Qw40 6nVildv TvZGmL = Window =8 T
mMEIGEBVAS b +bziKuc1a80sBCz El B Authertication methods
+melzZalulso 755dBgyoinC5 39No K U TAm W Z5X 3D KW U SupH1VM 3 W s 5
+102+537mhECsssdcVa TYdmGO ZmalslzXhKLm EXOMGXwUNE2D2I1JEEVTSBa ~ - Behaviour e
- e B, Attempt TIS or CryptoCard auth (S5H-1)
Key fingerprirt: sshsa 2048 20:0b:d4:bc:64: 1b:5d:d0e1:da:d6 Bef4:20:49.92 e Aitempt "keyboard-rteractive” auth (S5H-2)
Key comment: reatey-20121024 C""’!"m Muthentication parameters
. [=- Connection
Key passphrase: sessssssssens [ Allow agert forwarding
Confirm passphra: sesssenensnne Allow attempted changes of usemame in 55H-2
o E Private key file for authentication: ¥ i N
o C:\Users'user\key.ppk|
Generate a public/private key pair
Load an existing private keyfile
Save the generated key ([ Savepubickey J )
e —— - ———
|
Farameters
Type of key to generate: L9
©) SSH-1 (RSA) @ SSH-ZRSA () 55H-2 DSA -
Number of bits in @ generated key: 2048 l 0 I [ C




Kompilacia programov

Pre vytvorenie optimalizovaného programu zo zdrojového
kodu pouzite IBM kompildtory, ktoré su na superpocitaci na-
instalované v nasledujucich verziach:

« XL C/C++ (C/C++ compiler) version 11.1
« XLF Fortran version 13.1

V adresari /opt/freeware/bin/ sa nachadzaji aj GNU kompi-
latory, tie vSak neodporicame pouzivat pre HPC aplikacie. Na
kompilaciu pomocnych programov vsak za istych okolnosti
posluzia dobre.

Pre pouzivanie xlc kompilerov je nutné pridat /usr/vacpp/bin
do premennej PATH:

export PATH=$PATH:/usr/vacpp/bin
Kompilacia sériovych programov
Priklad optimalizovanej kompilacie programov:

Pre jazyk C:
xlc r -g64 -garch=pwr7 -gtune=pwr7 -03 -ghot
myprog.c

Pre jazyk C++:
x1C r -g64 -garch=pwr7 -gtune=pwr7 -03 -ghot
myprog.c

Pre jazyk Fortran:
x1f r -g64 -garch=pwr7 -gtune=pwr7 -03 -ghot
myprog.f

Pre jazyk Fortrango:
x1£f90 r -g64 -garch=pwr7 -gtune=pwr/7 -03
—-ghot myprog.£f90

Poznamka:
Prepinac ,-q64"” umozni 64-bitové adresovanie.

ﬂ 1AA BYluyda1 eAo1dodAA BUUOYANONOSAN



Kompildcia MPI programov

Priklad optimalizovanej kompildcie Message Passing Interfa-
ce (MPI) programov:

Pre jazyk C:
mpcc r -garch=pwr7 -gtune=pwr7 -03 -ghot
myprog.c

Pre jazyk C++:
mpCC r -garch=pwr7 -gtune=pwr7 -03 -ghot
myprog.c

Pre jazyk Fortran:
mpxlf r -garch=pwr7 -gtune=pwr7 -03 -ghot
myprog.f

Pre jazyk Fortrango:
mpx1f90 r -garch=pwr7 -gtune=pwr7 -03 -ghot
myprog.f90

Kompildcia OpenMP programov

Priklad optimalizovanej kompilacie Open Multi-Processing
(OpenMP) programov:

Pre jazyk C:
xlc r -g64 -gsmp=omp -garch=pwr7 -gtune=pwr7
-03 -ghot myprog.c

Pre jazyk C++:
x1C r -g64 -gsmp=omp -garch=pwr7 -gtune=pwr7
-03 -ghot myprog.c

Pre jazyk Fortran:
x1f r -g64 -gsmp=omp -garch=pwr7 -gtune=pwr7
-03 —-ghot myprog.f

Pre jazyk Fortrango:

x1f90 r —-gsmp=omp -g64 -garch=pwr7
-gtune=pwr7 -03 -ghot myprog.f90
Spustanie programov

Kazdd vypoctova uloha musi byt spustend pomocou fronto-
vého systému IBM LoadLeveler.



Zakladné prikazy

- llsubmit script.Il - zaradenie jobu do fronty

- llg - kontrolovanie stavu zadanych jobov

- llstatus - overenie dostupnych zdrojov

- llclass - zobrazi dostupné triedy jobov a ich parametre
- llcancel JOBID - ukonc¢enie ulohy s cislom JOBID

Popis jobu a pozadované zdroje musia byt definované v Spe-
cidlnom skripte (textovom subore) pre LoadLeveler.
Vzorovy skript ndjdete v adresari /gpfs/home/info/examples.

Syntax skriptu pre job

Skript sa sklada z klu¢ovych vyrazov pre LoadLeveler (riadky
zacinajuce s #@) a prikazov, ktoré budu vyvolané.

Na zaciatku skriptu je nutné Specifikovat zdroje pre job.
Riadky s klu¢ovymi slovami LoadLeveleru by nemali byt roz-
delené riadkami bez klacovych slov.

Po kltcovych slovach nasleduju prikazy pre vykonanie jobu.
Vacsinou budete pouzivat ,mpiexec’ alebo ,poe’ pre spustenie
vasho paralelného programu. Takisto mézete vyuzit prikazy
shellu vo vasom skripte.

Priklad skriptu:

#@ Jjob type = parallel

#@ Jjob name = My job

#@ class = My class

#Q@ error = job.err

#@ output = job.out

#Q@ network.MPI = sn all,not shared,US
#Q@ node = 2

#@ tasks per node = 32

#@ queue

mpiexec /path/to/your/app -flags...

Riadky zacinajuce s ,#@" su interpretované Loadlevelerom.
NajdolezitejSie klucové vyrazy su ,total tasks”, ktory urCuje
celkovy pocet MPI procesov a ,node”, ktorého hodnota urcuje
pocet nddov, na ktorych budu rozdistribuované procesy. V na-
Som priklade spustame celkovo 64 Uloh na 2 nédoch. Délezity
je tiez vyber spravnej triedy jobu, ich prehlad je uvedeny v
nasledovnej tabulke
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class max. # of nodes | max. walltime | priority

short 92 12:00:00 100
medium 32 48:00:00 80

long 8 240:00:00 60
testing 2 01:00:00 undefined*

* tejto triede st vyhradené 2 uzly; slUzi na testovanie a odla-
dovanie aplikacii

Pracovny adresar

Kazdy pouzivatel ma v adresari /gpfs/scratch/ svoj vlastny
podadresar, ktory je ureny na ukladanie medzivysledkov
vypoctov. Tento adresar ma nielen vacsiu kapacitu ako vas
domovsky adresar, je aj rychlejsi. Ak teda spustate ulohu,
ktora pocas behu produkuje velké mnozstvo docasnych dat,
nastavte si ho ako svoj pracovny adresar.




Sratistiky

Statistiky vyuZivania superpotitaca Aurel v CPU hodinach
a mnozstve vypoctovych tloh od zaciatku jeho prevadzky

Il Pocet uloh (# of jobs B Procesorovy ¢as (CPU time) [CPU hodina*1000]
J y

2400

1800

1200

600

o
okt nov dec jan feb mar apr md jun jal 3ug sep okt nov dec jan feb mar apr md jin ju

2012 2013 2014

Percentudlne vyuzivanie superpocitaca Aurel rozdelené
na skupiny uzivatelov

@ Geofyzikalny ustav SAV

Vypoctové stredisko SAV

Fyzikdlny Gstav SAV

Fakulta matematiky, fyziky a informatiky UK
Prirodovedecka fakulta UK

Ustav anorganickej chémie SAV

Fakulta chemickej a potravinarskej
technoldgie STU
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m VVT Vysokovykonnd vypoctova technika

VU siupu

Zoznam vedeckych ¢lankov a publikacii, ktoré vznikli vdaka
Ucasti Vypoctového strediska SAV na projekte SIVVP a uva-
dzaju ho v podakovaniach. Kompletny zoznam publikacii je
zverejneny na stranke www.vs.sav.sk/?section=department-
s&sub=vvt&sub2=publications.

J. Bamidele,Y. Kinoshita, R. Turansky, S. H. Lee, Y. Naitoh, Y. ).
Li, Y. Sugawara, I. Stich, and L. Kantorovich, ,Image formation
and contrast inversion in noncontact atomic force microscopy
imaging of oxidized Cu(110) surfaces”, Phys. Rev. B 90, 035410

(2014).

M. Dubecky, F. Dubecky, ,The work functions of Au/Mg deco-
rated Au(100), Mg(oo1), and AuMg alloy surfaces: A theoreti-
cal study”, the Journal of Chemical Physics, 141, AIP Publishing
LLC (2014)

D. Plasienka, R. Martondk, , Structural evolution in high-pres-
sure amorphous CO, from ab initio molecular dynamics”, Phy-
sical Review B 89, 134105 (2014)

P. Schouwink, M. B. Ley, T. R. Jensen, L. Smr¢ok, R. Cerny,
,Borohydrides: from sheet to framework topologies”, In Dal-
ton Transactions, 2014, vol. 43, no. 21, p. 7726-7733. (4.097
- [F2013). ISSN 1477-9226.

M. Krajci, ). Hafner, ,Selective semi-hydrogenation of ace-
tylene: Atomistic scenario for reactions on the polar threefold
surfaces of GaPd”, Journal of Catalysis, 312, 232-248 (2014)

M. Riflikova, R. Martonadk, E. Tosatti, ,Pressure-induced gap
closing and metallization of MoSe, and MoTe,”, DOI: 10.1103/
PhysRevB.90.035108 P (2014)

P. Moczo, J. Kristek, M. Galis, ,The Finite-Difference Model-
ling of Earthquake Motions: Waves and Ruptures”, Cambridge
University Press, ISBN 978 1107 02881 4 (2014)

L. Hromadov3a, R. Martondk, E. Tosatti, ,Structure change,
layer sliding, and metallization in high-pressure MoS_*, PHYS-
ICAL REVIEW B 87, 144105 (2013)



Ismail. A. M. Ibrahim, Z. Lence$, L. Benco, M. Hrabalova, P.
Sajgalik, ,Samarium-Doped Lanthanum Silicon Nitride: Syn-
thesis, Computed Electronic structure and Band Gaps”, Journal
of the American Ceramic Society, Accepted (2014)

M. Zemanova Dieskova, I. Stich, P. Bokes, ,Rigidity of the con-
ductance of an anchored dithioazobenzene optomechanical
switch”, Phys. Rev. B 87, 245418 (2013)

J. Bamidele, J. Brndiar, A. Gulans, L. Kantorovich, I. Stich, , Crit-
ical Importance of van der Waals Stabilization in Strongly
Chemically Bonded Surfaces: Cu(110):0”, ). Chem. Theor. Com-

put. 9, 5578 (2013)

M. Dubecky, P. Jurecka, R. Derian, P. Hobza, M. Otyepka, L.
Mitas, ,Quantum Monte Carlo Methods Describe Noncova-
lent Interactions with Subchemical Accuracy”, ). Chem. Theor.
Comput. 9, 4287 (2013)

T. Bucko, S. Lebegue, ). Hafner, ). G. Angyan, ,Tkatchen-
ko-Scheffler van der Waals correction method with and with-
out self-consistent screening applied to solids”, Phys. Rev. B
87, 064110 (2013)

T. Bucko, S. Lebegue, ). Hafner, J. G. Angyan, ,Improved densi-
ty dependent correction for the description of London disper-
sion forces”, ). Chem. Theory Comput. 9, 4293 (2013)

M. Simunekova, P. Schwendst, J. Chrappova, L. Smréok, R. Cer-
ny, W. van Beek, ,The first transition metal iodato peroxido
complex: the synthesis, vibrational spectra and crystal struc-
ture from powder diffraction data of K.[V,0,(0,) (10,)].H,0%,
In Central European Journal of Chemistry, vol. 11, N0O. 8, p. 1352~
1359. (1.167 - IF2012). ISSN 1895-1066. (2013)

R. Cerny, P. Schouwink, Y. Sadikin, K. Stare, L. Smré¢ok, B.
Richter, T. R. Jensen, ,Trimetallic borohydride Li3MZn5(BH4)15
(M=Mg, Mn) containing two weakly interconnected frame-
works”, In Inorganic Chemistry, vol. 52, p. 9941-9947. (4.593
- IF2012). ISSN 0020-1669. (2013)

M. Macdk, K. Mikula, ,,Comparison between solutions of the
geodetic boundary-value problem with the Neumann and
the obliqgue boundary condition in the area of Himalaya re-
gion. Advances in Architectural,Civil and Environmental Engi-
neering”, 23 Annual PhD student conference, Bratislava, SR,
30.10.2013, Bratislava: Nakladatelstvo STU, ISBN 978-80-227-
4102-6,5. 45-50 (2013)
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