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MetaCentrum @ CESNET
« aktivita sdruzeni CESNET

» od roku 1996 koordinator Narodni Gridoveé Infrastruktury
— integruje velka/stredni HW centra (clustery, vykonné servery a
UloZist&) nékolika univerzit/organizaci v ramci CR

— prostredi pro (spolu)praci
v oblasti vypoctl a prace s daty

— integrovano do evropskeé
gridové infrastruktury (EGI)

http://www.metacentrum.cz
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MetaCentrum NGI

» koordinator narodniho gridu
 pokud jste/budete vilastnici HW zdroju, NGI Vam muze
poOMoCi S:

— nakupem a integraci vlastnich zdroju (existujicich i planovanych)

do gridoveého prostredi (slaba vs. silna integrace)
* pomoc pri vybéru, instalaci a provozu clusteri, jednotna sprava
systémového a aplikaéniho SW
* sprava uctu, systém pro spravu uloh
» spoleény provozni dohled, prizplisobeni mistnim potrebam
« priorita nebo vyhradni pfistup na své zdroje

e uzivatelé sdruzovani do tzv. virtualnich organizaci
— = skupina uzivatelt majicich ,néco spole¢ného”
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MetaCentrum VO (Meta VO)

* pfistupné zaméstnancum a studentum VS/univerzit,
AV CR, vyzkumnym ustavim, atp.
— komercni subjekty pouze pro verejny vyzkum

* nabizi: http://metavo.metacentrum.cz
— vypocetni zdroje
— ulozné kapacity
— aplikacni programy

* po registraci k dispozici zcela zdarma

reg = s w y » Q,
—,placeni” formou publikaci s podékovanim ﬁ% é’

— prioritizace uzivatelu pfi plném vytizeni zdroju o


http://metavo.metacentrum.cz/
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MetaVO — zakladni charakteristika

* po registraci zdroje dostupné bez administrativni zateze
- — ~ okamzité (dle aktualniho vytizeni)
— zadné zadosti o zdroje

« kazdorocni prodluzovani uzivatelskych uctu
— periodicka informace o trvajici akademickeé prislusnosti

uzivatelt
— vyuziti infrastruktury edulD.cz pro minimalizaci zatéze uzivatele

— oznamovani publikaci s podéekovanim MetaCentru/CERIT-SC
— doklad pro Zzadosti o budouci financovani z vefejnych zdroju

» best-effort sluzba
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Meta VO — dostupny vypocetni hardware

|
SGI UV 2000

* vypocetni zdroje: cca 10000 jader (x86_64)
— uzly s nizSim po¢tem vykonnych jader:
- 2x4-8 jader
— uzly se strednim poc¢tem jader (SMP stroje):
- 32-80 jader ‘
- pamét az 1 TB na uzel

— uzel s vysokym poctem jader: SGI UV 2000 \ |
— 288 jader (x86_64), 6 TB operacni pameti "

— dalSi ,,exoticky“ hardware:

— uzly s GPU kartami, SSD disky, ...
http://metavo.metacentrum.cz/cs/state/hardware.htmi



http://metavo.metacentrum.cz/cs/state/hardware.html
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Meta VO — dostupny ulozny hardware
cca1PB (1063 TB) pro pracovni data

— ulozisté 3x v Brné&, 1x v Plzni, 1x v CB, 1x v Praze, 1x v Jihlavé,
1x v Ostravé

- uzivatelska kvota 1-3 TB na kazdém z ulozist’

* cca 22 PB pro dlouhodoba/archivni data
- (HSM — MAID, paskové knihovny)

- ,,neomezena“ uzivatelska kvoéta

http://metavo.metacentrum.cz/cs/state/nodes



http://metavo.metacentrum.cz/cs/state/nodes
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Meta VO — dostupny software

» ~ 300 ruznych aplikaci (instalovano na pozadani)
— viz http://meta.cesnet.cz/wiki/Kategorie:Aplikace

* prubézné udrzované vyvojové prostredi
- GNU, Intel, PGI, ladici a optimaliza¢ni nastroje (TotalView, Allinea), ...

» genericky matematicky software
- Matlab, Maple, Mathematica, gridMathematica, ...

« komercni i volny software pro aplikaéni chemii
— Gaussian 09, Gaussian-Linda, Gamess, Gromacs, Amber, ...

 materialové simulace
— ANSYS Fluent CFD, Ansys Mechanical, Ansys HPC...

« strukturni biologie, bioinformatika
— CLC Genomics Workbench, Geneious, Turbomole, Molpro, ...
— fada volné dostupnych baliku


http://meta.cesnet.cz/wiki/Kategorie:Aplikace
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Meta VO — vypocetni prostredi

» davkove ulohy
— popisny skript ulohy

— oznameni startu a ukon€eni ulohy

* interaktivni ulohy

— textovy i graficky rezim

 cloudove rozhrani
— zakladni kompatibilita s Amazon EC2

— uzivatelé nespousti ulohy, ale virtualni stroje
opét zaméreno na védecké vypocty

moznost vyladit si obraz a prenést ho do MetaCentra/CERIT-SC (Windows, Linux)
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Meta VO v cCislech...

» cca 10000 jader, cca 580 uzlu
» Za rok 2013:

FumEer oL oo

« 761 uzivatelu (k 31.12.2013)
cca 4,4 tis. CPUlet oo |

« cca 1,9 mil. spusténych uloh
Job waiting time before its execution @ 1.1.2018 - 81158010

‘Cca 5200 L,'IOh denné p :‘;iggf M 1.1.201% -31,12.20132
* propocitano cioa
cca 39 mil. CPUhodin o000
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Meta VO — cloudove sluzby .

 vyuziti virtualizace:
— vyhody: plna kontrola na urovni OS, realizace vypoctu plné na
uzivateli
— nevyhody: vhodné pro nasazeni mensiho rozsahu

* poskytovany predpripravené virtualni obrazy + moznost
vlastnich obrazu (Windows, Linux)
 primarné urceno pro testovani a vypocty, nikoli pro
webhostingové sluzby
— vypocty, testy, vyzkum, vyvoj, ...

https://wiki.metacentrum.cz/wiki/Kategorie:Cloudy
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Meta VO - cloudove sluzby Il.
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Meta VO — jak se stat uzivatelem?
« podejte si prihlasku

— http://metavo.metacentrum.cz , sekce ,Prihlaska*“

— EdulD.cz => ovéreni Vasi akademické identity probéhne
s vyuzitim Vasi domovske instituce

« seznamte se s dokumentaci a zaklady OS Linux

— http://metavo.metacentrum.cz , sekce ,Dokumentace*

- http://www.poznejlinux.cz/linuxbook/xhtml-chunks/chQ7.html

- http://www.math.muni.cz/~xkuranov/vyuka/tex/p4.html

 pocCitejte


http://metavo.metacentrum.cz/
http://metavo.metacentrum.cz/
http://www.poznejlinux.cz/linuxbook/xhtml-chunks/ch07.html
http://www.math.muni.cz/~xkuranov/vyuka/tex/p4.html
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Pozice vypoéetnich infrastruktur v CR .

» IT4innovations (Ostrava)
- 3312 vypocetnich jader (,maly” superpocitac/cluster)
— + velky superpocitac (??7? jader, provoz 20157?)

— parametry:
— vypocetni Cas pfidélovan formou vyzkumného projektu
- nutna formalni zadost (posuzovana védecka a technicka pfipravenost +
financéni participace)
— verejné soutéze vypisovany 2x rocné
— v pfipadé akceptace zadosti snazsi dostupnost zdroju (minimum
soubézné podcitajicich uzivatell)
— urceni:
- rozsahlé (odladéné) vypocty na +/- homogenni infrastrukture
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Pozice vypoéetnich infrastruktur v CRII.

* Narodni Gridova Infrastruktura (NGI) MetaCentrum
— cca 10000 vypocetnich jader (vC. zdroju CERIT-SC)

— parametry:
— vypocetni Cas zdarma dostupny bez explicitnich zadosti o zdroje
— dostupnost ruznych typu HW, v€etné ,exotického”
— zdroje sdileny s ostatnimi uzivateli (obCas horSi dostupnost)
— urceni:
— bézné vypocéty mensiho az stfedniho rozsahu (vypocty vétSiho rozsahu
mozné jen po domluvé)
— priprava vypoctul pro pocitani na IT4innovations (~ technicka pfipravenost)

- CERIT-SC @ UVT MU

— poskytovatel HW a SW zdroji do produkéniho prostredi NGl
— hlavni diraz na sluzby pro podporu védy a vyzkumu
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 vyzkumné centrum vybudované na UVT MU
— transformace Superpocitacového centra Brno (SCB) pfi Masarykové
univerzité do nové podoby

« vyznamny cClen/partner narodniho gridové infrastruktury

. poskytovatel HW a SW zdroju
 SMP uzly (1600 jader)
» HD uzly (2624 jader)
» SGI UV uzel (288 jader, 6 TB paméti)
 ulozné kapacity (~ 3,5 PB)
« SW vybava totozna s MetaVO

Il. sluzby nad ramec ,,bézného*

HW centra -
zazemi pro kolaborativni vyzkum

http://www.cerit-sc.cz



http://www.cerit-sc.cz/

L CERIT-SC —cile Centra  +\[>%

Hlavni cile Centra:
. Podpora experimentlil s novymi formami, architekturou a

konfiguracemi e-Infrastruktury
» vysoce flexibilni infrastruktura (experimentim pfiznivé prostfedi)
» vlastni vyzkum, zaméreny na principy a technologie e-Infrastruktury a jeji

optimalizaci
ll. Studium a posun moznosti Spickové e-Infrastruktury uzkou

vyzkumnou spolupraci mezi informatiky a uzivateli takovéto

infrastruktury
« vypocetni a ulozné kapacity jsou pouze nastrojem
« zaméfeni na inteligentni a nové pouziti téchto nastroju
— synergicky posun informatiky a spolupracujicich véd (kolaborativni vyzkum)
— pro informatiku generovani novych otazek
— pro védy generovani novych prilezitosti
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Formy vyzkumu/spoluprace
|. Participace na projektech:
» e-infrastrukturni/lT projekty (tzka spoluprace s CESNET/MetaCentrum NGI)
— projekty zamérené na vylepsovani sluzeb a technologii e-infrastruktury
— DataGrid, EGEE, EMI, EGI InSPIRE, EUAsiaGrid, CHAIN, Thalamos, ...

 aktivni participace (vyzkumna i organizacni — EGI Council Chair)

» kolaborativni projekty
— participace a podpora projektt spolupracujici véd (vyzkumnych partnert)

* navrh a vyvoj novych metod, algoritmi a principt pro realizaci
vyzkumnych infrastruktur a top-level vyzkumu
« vypocetni a ulozné kapacity + know-how pro praci s nimi
— ELIXIR-CZ, BBMRI, Thalamoss, SDI4Apps, Onco-Steer, CzeCOS/ICOS, ...
— KYPO, 3M SmartMeterti v cloudu, MeteoPredikce, ...
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Formy vyzkumu/spoluprace

Il. Vyzkumné aktivity (,malé” projekty):
» e-infrastrukturni/lIT vyzkum (dzka spoluprace s CESNET/MetaCentrum NGI)
— vyzkum a vyvoj nastroju, technologii a sluzeb pro oblast e-infrastruktur

+ kolaborativni vyzkum
— vyzkum ve spolupraci s uzivateli / vyzkumnymi partnery
— (tymy i jednotlivci)

» Casto prechazi v projektovy vyzkum/spolupraci

» priklady vyzkumu/vyzkumnych spolupraci — viz dale



CERIT-SC - podpora vyzkumu

Snaha o maximalni zapojeni studentu:
« bakalarského -> magisterského -> doktorského studia
* nejen uzce zamerena a dedikovana pracovni sila, ale predevsim

— vychova novych odbornikl v oblasti e-infrastruktur
— vychova erudovanych uzivatelu e-infrastruktury

Silné odborné zazemi:
« dostupnost odbornikid/konzultantt jak teoretického, tak

praktického zamereni
— dlouholeta tradice spoluprace s Fakultou informatiky MU

— dlouholeta tradice spoluprace se sdruzenim CESNET
« dlouhodobé zkuSenosti s provozovanim e-infrastruktury
— SCB (nyni CERIT-SC) je zakladatel MetaCentra



[ e-Infrastrukturni/IT vyzkum ]
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Navrzen a vyvinut novy planovac¢ nahrazujici dosavadni frontovy
— navrh realizovan v ramci disertacCni prace
— experimentalni nasazeni od ¢ervence 2014

Hlavni funkce:
— vytvari se plan (rozvrh) spousténi uloh
— mozna predikce doby spusténi/Cekani
— zaplnovani ,,dér“ v rozvrhu vhodnymi ulohami
— VvyS8Si vytizeni infrastruktury
— optimalizace rozvrhu vzhledem ke zvolenym kritériim (Cekani,
férovost, ...)

Dil€i vysledek prace: simulator planovani/béhu uloh
— usnadnéni simulace budoucich planovacich mechanismu
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Frontovy (vlevo) vs. Rozvrhovy planovac (vpravo)
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Férové planovani

cil: zajisténi rovhomeérného rozlozeni vyuziti zdroji v heterogennim
prostredi vypocetniho gridu

— probihajici disertaCni prace

Vypocty na GPU kartach
— uplatnéni pro Sirokou skalu aplikaci (vySSi aritmeticky vykon a pamétova

propustnost)
— navrzena metoda a prototyp kompilatoru pro automatickou fazi vypocetnich

kernelu

Perun
— systém pro spravu identit, skupin a pristupu na sluzby
— integrovatelny do existujicich prostfedi, kde funguje jako konsolidator uzivatell a

skupin



L Dal$i vyzkum — Perun

— vétsSina sluzeb ceské elnfrastruktury je spravovana systémem Perun

— systém je uspésné nasazovan i v cizine

« Malaysia (Sifulan), Nigeria (NgREN), South Africa (SAGRID), Maroco, Italy

(GARR), EGI - core service, ...
" per.un Lgl MetaCentrum
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Rekonstrukce stromu |I.

Rekonstrukce individualnich stromu z laserovych skenu

- partner: Centrum vyzkumu globalni zmény AV CR (CzechGlobe)

 cil projektu: navrh algoritmu pro rekonstrukci
3D modeltl stromu
- z mraku nasnimanych 3D bodu
= strom nasniman laserovym snimaCem LiDAR
» vystupem jsou souradnice XYZ +
intenzita odrazu
- o0Cekavany vystup: 3D struktura popisujici strom
= identifikovat zakladni strukturalni prvky
(kmen a hlavni vétve)
- primarni zamereni: smrky
« hlavni problémy: prekryvy (mezery v datech)




Rekonstrukce stromu lIl.

Rekonstrukce individualnich stromu laserového skenu — cont’d
v ramci DP navrzena inovativni metoda rekonstrukce
3D modelti smrkovych stromti
* rekonstruované modely vyuzity v navazném

vyzkumu
- ziskavani statistickych informaci o mnozstvi drevité
biomasy a o zakladni strukture stromu
- parametrizované opatrovani zelenou biomasou
(mladé vétve + jehlicky) — soucast PhD prace
- importovani modell do nastrojii umoziujicich analyzu
Sifeni slunecniho zareni s vyuzitim DART modelu
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o
Rekonstrukce lesnich porostu z full-wave LIiDAR skenu

S jidlem roste chut® ©
* navazna PhD prace, priprava budouciho spolecného projektu

 cil: co nejvérnéjsi 3D rekonstrukce celych lesnich
porostu z leteckych full-wave LiDARovych skenu

* mozné vyuziti hyperspektralnich skenu, termalnich skenu,
in-situ méreni, ...
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Rekonstrukce lesnich porostu z full-wave LiDAR skenu
— skeny ziskavany leteckym snimanim
— diametralné odliSny problém — extrémni mnozstvi bodu, které
jsou vSak mnohem ridsi -
* nastinené algoritmy
pro presné rekonstrukce

jednotlivych stromu
nelze aplikovat

* nutno revidovat i metody
pro vizualizaci a ulozeni
dat/modelu




Hledani problematickych uzavirek v silnicni siti CR
« partner: Centrum Dopravniho Vyzkumu v.v.i., Olomouc
cil projektu: nalezeni metody pro identifikaci problémovych
uzavirek v silniéni siti CR (aktualné Zlinského kraje)
- identifikace uzavirek vedoucich (dle definovanych ohodnocovacich
funkci) k problémUm v dopravé
- pfevedeny problém: nalezeni vSech rozpadu grafu
- zjednoduSeny problém: nalezeni vSech rozpadt grafu generovanych
N hranami

* hlavni problémy: vypocetni narocnost (NP-tézky problém)
- pfistup ,hrubou silou® selhaval jiz pri uzavreni 3 hran
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Kde je problem?

Pocet kombinaci

(logaritmické Sit’ Zlinského kraje
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WAy

. Korekce chyb a skladani genomu 224

Sekvenovani Trifolium pratense (Jetel lucni)
- partner: Ustav experimentaini biologie PFF MU
* cil: optimalizace dostupnych nastroji pro skladani a
opravy chyb v DNA kédech
- analyzy DNA (nejen) jetele vedou k vypocetné narocnym

problémum
- 50 GB vstup => cca 500 GB potrebné
paméti (aplikace Echo)

- existuji vétsi vstupy

« v ramci DP paralelizovano a optima-
lizovano az na cca 50% vyuziti pameti




Fotometricky archiv astronomickych snimkii
- partner: Ustav teoretické fyziky a astrofyziky PFF MU
 cil projektu: vytvoreni a provoz portalu pro ziskavani dat o
svetelnosti proménnych hvézd (projekt SuperWASP)
- databaze cca 18 miliont hvézd

« dosazené vysledky:
- portal v produkénim rezimu: hitp://wasp.cerit-sc.cz
- rozSifen o vykresleni grafu svételné krivky (DP prace)
- provoz systému pro detekci hvézd v hvézdokupé:
http://clusterix.cerit-sc.cz/
- archiv CCD snimku: hitp://wasp.cerit-sc.cz/paw/



http://wasp.cerit-sc.cz/
http://clusterix.cerit-sc.cz/
http://wasp.cerit-sc.cz/paw/
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Vypodetni chemie a biochemie . *»2%

Vypocet konformace molekul z ridkych NMR dat
— partner: Stredoevropsky technologicky institut (CEITEC)
— cil projektu: kombinované vypocetni zpracovani vystupu nékolika
nezavislych experimentalnich metod (vedouci ke zjisténi tvaru

molekuly urcitého vzorku)
« kombinace vystuptd molekulové dynamiky, NMR a SAXS metod

» existuje vyzraly (i komercéni) SW, avsak slozity na pouziti

— nachylnost k chybam (pfi formulaci zadani)

— slozitost pfi kombinaci dat z riznych zdroju
» vlastni vyvoj kombinovanych vypocéetnich metod (rozSireni
existujicich nastroju)

— obohaceni SW pro zpracovani NMR o simulaci molekulové dynamiky

— snaha vystacit s vysledky Casove i financné méné naroCnych variant exper.

EwWewEWV S

rekonstruovanych molekul
— prototypova implementace ve stadiu vyhodnoceni
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Analyza transportnich cest v proteinech

— partner: Loschmidt Laboratories MU
— cil projektu: analyza moznosti transportu molekul ligandu (napf¥.
IéCivo) na aktivni mista protein
* 1j. zajisténi nejen kyzeného ucCinku molekuly na protein, ale zejména
ovéfeni moznosti transportu této molekuly k aktivnim mistiim protein(
* v soucCasné dobé jsou metody analyzy transportu bud nepresné nebo
velmi vypocetné naroé¢né (molekulova dynamika)
* snaha o nalezeni metody pro analyzu energie nutné na prichod
ligandu do proteinu (vyhodnoceni prichodnosti ,tunelu®) méné

naroénym zptsobem
— zejména se zajisténim vérohodnych/pfesnych vysledkd
— implementace ve stadiu prototypu, zatim bez plné automatizace



Vypocetni chemie a biochemie IV.
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B Modelovani mekkych tkani v realnem Case |.5,\[>7¢

» Vyuziti biomechanickych modelu vytvorenych z pre-operativnich dat pacientu
(CT, MRI) pro aplikace v mediciné
e realny cas [25Hz] nebo dokonce hmatova (hapticka) interakce [>500Hz]

= ‘ ‘ N - $
Simulator operace kataraktu  Kryoablace: planovani Laparoskopie: vizualizace
MSICS umisténi elektrody vnitfnich struktur

Pre-operativni planovani Navigace béhem operace

Chirurgické trenazéry

2010 2014 2018

Simulace vyzaduji kombinaci raznych reprezentaci objektu:
— geometrie: detekce kolizi, vizualizace, metriky pro verifikaci a validaci
— fyzika: realistické chovani objektl, deformace, interakce mezi objekty



B Modelovani mé&kkych tkani v redlném &ase 1157504

Mechanické a fyzikalni
modelovani

‘N:&\R‘I‘

U

Nasazeni v léekarské praxi

reseni redlnych problému,
metriky pro vyhodnoceni
benefitu, robustnost,
kompatibilita s normami

metoda konecnych prvki, mesh-
less metody, ale také
elektrofyziologie, heat-transfer

Modelovani interakci

Modelovani elastickych

kontaktd Validace a verifikace modelu
Simulace rezani,Siti, vpichu LI . 5
iehly spravné FeSeni rovnic (R’otov?anl se
Hapticki interakce Numerické metody FeZeni stan'da|:dn|m so_ftware}, rese[ll
¥ rQscnl spravnych rovnic (porovnani s
pFimé a iterativni solvery, paralelni a realitou, experiment)

akcelerované algoritmy (napr. GP-
GPU), interpolacni metody a
generovani siti

* mezinarodni spoluprace s instituty (IHU Strasbourg, INRIA France) a univerzitami
(University of British Columbia, Kog¢ University, Istanbul)

- priprava evropského H2020 projektu
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Dal3i spolupréace ... Nl

« Virtualni mikroskop, patologické atlasy
— partner: LF MU
- Biobanka klinickych vzorku (BBMRI_CZ)
— partner: Masarykuv onkologicky ustav, Recamo
* Modely Sireni epileptického zachvatu a dalSich déju v mozku

— partner: LF MU, UPT AV, CEITEC
- Bioinformaticka analyza dat z hmotnostniho spektrometru
— partner: Ustav experimentélni biologie PFF MU
- Optimalizace Ansys vypoctu proudéni étyrstuprnovou, dvouhridelovou
plynovou turbinou s chlazenim lopatek
— partner: SVS FEM
« 3.5 milionu ,,smartmetert“ v cloudu
— partner: Skupina CEZ, MycroftMind
- Platforma pro poskytovani specializovanych meteopredikci pro oblast
energetiky
— partner: CzechGlobe, NESS, MycroftMind
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Ulozné sluzby
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Dlouhodobé uchovavani dat — proc?

« potfeba dlouhodobé uchovavat védecka data vzrusta

uchovani primarnich dat z experimentt a vypoctu
s ohledem na potencial jejich dalsiho vyuziti
k navratu a revizi publikovanych vysledku

« centralizovana ulozna infrastruktura

prostredek k dlouhodobemu, spolehlivému a ekonomicky
vyhodnému uchovavani dat

= |ze zajistit pouze na urovni binarnich dat (nelze zajistit kuratorstvi dat)
umoznuje poridit zarizeni dostatecné velikosti

= spravovane specializovanym tymem

= s moznosti sdileni dat mezi skupinami uzivatelt



®:CESNET astrukt 5
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Budovana infrastruktura datovych ulozist’

 trojice ulozist: Plzen, Jihlava, Brno
- fyzicka kapacita cca 22 PB
- dualni pripojeni do paterni sité

« Plzen v produkCnim rezimu
- Plzen: cca 500 TB online disku +
3,5 PB vypinatelné disky + 4,80 PB pasek
« Jihlava a Brno v testovacim rezimu
- Jihlava: cca 800 TB online disku + 2,5 PB vypinatelné disky + 3,7 PB pasek
- Brno: cca 500 TB online disku + 2,1 PB vypinatelné disky + 3,5 PB pasek

http://du.cesnet.cz



http://du.cesnet.cz/

SECESNET astruk D
ettt e scientific cloud

Moznosti vyuziti datovych ulozist’ I.

« zalohy
- uzivatelé maji primarni data u sebe
- na ulozisté odkladaji zalohu pro pfipad havarie
« archivace
- uzivatelé na ulozisté odkladaji cenna primarni data
- uzivatelé nemaji vlastni prostredky pro dlouhodobé uchovani takovych dat
 sdileni dat
- distribuovany tym potrebuje spoleCné pracovat nad vetSimi objemy dat,
pripadné je zverejfiovat
e ,NEco jineho"
- v ramci moznosti Ize podpofit i jiné scénare



SECESNET astruk D
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Moznosti vyuziti datovych ulozist’ Il.

« anaopak: na co se vzdalené uloziste prilis nehodi
- interaktivni prace zejména s vétSim mnozstvim malych souboru

- ukladani dat s potfebou pristupu v realném Case
= prioritou je spolehlivost ulozeni, dostupnost méné
= pokud pfi nedostupnosti dat zemre pacient, pak sem takova data nepatfi®
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Infrastruktura DU ,,pod poklickou® I.
Aneb ,Co je potreba vedet o specificich téchto ulozist?*”
Ulozisté jsou hierarchicka
« vrstvy médii ruzné kapacity a rychlosti

- rychlé disky/pomalejsi disky/MAID/pasky

- drahy provoz — levnégjSi provoz
optimalizace poméru kapacity, pfistupové doby, pofizovaci ceny a nakladui na

udrzbu
e a automatizovany systém pro presuny dat mezi nimi
- déle nepouzivana data odkladana do pomalejsSich vrstev

- pro uzivatele transparentni, resp. témer transparentni
pristup k dlouho nepouzitému souboru trva déle



SECESNET astruk D
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Infrastruktura DU ,,pod pokli¢kou* II.

Sprava uzivatelu
« jednotna sprava uzivatelskych uctu skrze celou VI CESNET
-  federace edulD.cz
- virtualni organizace:
. VOs pro skupiny uZzivatel
. VO Storage pro jednotlivé uzivatele
Pristupy k ulozisti
*  Souborove
- NFSv4 (znamé uzivatelum MetaCentra)
- vyhledové CIFS (znamy ,sitovy disk® z Windows)
- rsync, scp, FTPS, ...
«  gridové uloziste v systéemu dCache
«  blokova zarizeni
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DU — sluzby dostupné uzivatelim

« prostfedi pro zalohovani, archivaci, a sdileni dat
« uloziste pro specialni aplikace

« uschovna dat — FileSender

- webova sluzba pro jednorazovy pfenos velkych soubort
= velkych: aktualné 500 GB
= http://filesender.cesnet.cz

- alespon jedna strana komunikace musi byt opravnény uzivatel infrastruktury
= autentizace federaci edulD.cz
- opravnény uzivatel mize nahrat soubor a poslat prijemci oznameni

- pokud opravnény uzivatel potfebuje ziskat soubor od externiho uzivatele,
posle mu pozvanku



http://filesender.cesnet.cz/

pro vedu, vyzkum

FileSender — ukazka I.

n initia tive by

;? FILESENDER - G)aa;ecﬁ' CiED  HEAnet @ EERANET

Pomoc O programu

| UP: 1820 files (2305GB) | DOWM: 2065 files (1876GB) |1.5-rc1 HTML 5 «

Vitejte na FileSender

FileSender je bezpefna cesta pro sdileni velkjch souborl mezi vEemi! PFihlag se a nahraj své soubory nebo pozvi
ostatni, at soubory nahraji oni.

CESNET e-infrastruktura sC]
Cerit

scenne emon @ VZAelavani scientific cloud

Pfihlasit —

CESNET




CESNET

FileSender — ukazka ll.

e-infrastruktura
pro vedu, vyzkum
a vzdelavani

N )
pd™ A
205™°

edu‘lD,cz +

O federaci | Politika | Kontakt | Napovéda

Zvolte svou domovskou organizaci

Pfistup ke zdroji na serveru "filesender.cesnet.cz' vyZaduje aut

'CESNET, z. s. p. 0. v | | Zvolit |

1 UloZit tuto volbu do ukonéeni relace prohliZede,
UloZit tuto volbu nastalo,

entizaci. .

Operatorem federace edulD.cz je CESMNET, 2.5

p.0.

CESNET

S
Cern

scientific cloud

Prihlaseni

Uzivatelskeé jméno
tkosnar

Heslo

Piihlasit ﬁ
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CESNET e-infrastruktura sc)
Cerit

FileSender — ukazka lIll.

| 4
*"‘i FILESENDER -  Qaamet @uiED HeAnet® GRS

-

Mahrat novy soubor Pozvanky Me soubory FPomoc O programu Odhlasit
Vitejte Tomas Kosnar | UP: 1820 files (2305GB) | DOWN: 2065 files (1876GB) [1.5-rc1 HTML S

Nahrat soubor

PFijemce: | VioZte emailové adresy
pfijemct

Odesilatel: tomas . kosnar@cesnet.cz '
Mastavte datum expirace

Predmét: (volitelng) l

I Zprava: (volitelng)

Vyberte soubor

Kliknéte na Odeslat

00O ®

Datum expirace: 518- 04 2013

Vyberte soubor: | TE—— iSoubor nevybran

Souhlasim s podminkami uZiti této sluiby.
[Zobrazit/Skryt]

"=CESNET
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OwnCloud

cloudové ulozisteé ,,a la Dropbox*

s prostorem 100 GB / uzivatel

pristup pres webové rozhrani
= https://owncloud.cesnet.cz/

klienti pro Windows, Linux, OS X

klienti pro chytré telefony a tablety
nastavitelné sdileni dat mezi skupinou nebo na zakladé odkazu
kazdodenni zalohovani dat

verzovani dokumentu
platforma pro sdileni kalendai( a kontaktd “."

ownNlou
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OwnCloud — ukazka |.

oUuInc ol

edu (D}cz

Prihlaste se uctem v edulD




CE SNET e-infrastruktura [sc
pro védu vyzkum cerlt

Prihlasit Gctem

Ceské vysoké uleni technické v Praze, Fakulta
elektrotechnicka

CESNET

Masarykova univerzita

Univerzita Hradec Kralové

Univerzita Pardubice

Zapadocfeska univerzita v Plzni

Jiny ucet ‘

CESMET @
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OwnCloud — ukazka lll.

MASARYKOVA UNIVERZITA

Poskytovatel identit MU

UCO: posss

Heslo: esssssssne
Ffihlasit

Pokusili jste se pfistoupit na stranky, které vyZaduji autentizaci.
Pro piihlaseni pouzijte UCO a sekundarni heslo.

Hosté s guest Gétem pouziji misto UCO své GuestlD.

Napovéda

Sluzbu zajistuje Ustav vypodetni techniky MU.

English
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CESNET e-infr u Struk : a S
pro vedu, vyzkum Ce rI t
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OwnCloud — ukazka IV.

afh,

"...:] wnCloud

E Eas New 4+ Deleted files

S

~

ownCloudUserlManual
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{ Sluzby pro podporu vzdalené spoluprace ]




®:CESNET astruk 5
a vzdélavié scientific cloud

Prostredi pro podporu spoluprace

Profil sluzeb:
Podpora interaktivni spoluprace v realném Case

videokonference
webkonference
specialni prenosy
IP telefonie

Podpora pasivni ucasti na akcich

streaming a videoarchiv

Spoluprace a konzultace

Vyzkum a vyvoj

http://vidcon.cesnet.cz



http://du.cesnet.cz/
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Prostredi pro spolupraci l.

Videokonference:

infrastruktura pro prenos kvalitniho obousmérného obrazu
(max. HD), Sirokopasmového zvuku a pasivnich podkladii
(jednosmeérné prezentace)

virtualni mistnosti pro vicebodova spojeni (MCUs)
pristup prostfednictvim specializovanych HW/SW jednotek (H.323, SIP)

= Kkoncové stanice si pofizuje instituce

pomuzeme s vybérem HW/SW klientu
= infrastruktura je heterogenni
= cilem je kompatibilita

nabizime sdilené licence pro SW klienty
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Prostredi pro spolupraci ll.

Webkonference:

infrastruktura pro prenos obousmeérného obrazu (max. SD), zvuku a
aktivnich (bohatych) podkladu

- sdileni souboru, plochy a aplikaci

- tabule

- poznamky

- hlasovani

- chat

infrastruktura — Adobe Connect:
- mistnosti s persistentnim obsahem

- zalozeno na Adobe Flash => klienti bézné internetové prohlizece (bez
nutnosti instalace)

- personalni vybaveni shodné se SW videokonferencemi
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Prostredi pro spolupraci lll.

Spolecné sluzby (videokonference + webkonference):
« system pro rezervaci virtualnich mistnosti

- http://meetings.cesnet.cz

- lze vytvaret jednorazové i permanentni mistnosti
* napojeni na nahravani a streaming



http://meetings.cesnet.cz/
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Prostredi pro spolupraci IV. — videokonference

-esentation Large with Four Sites video POP images

S poétem Gcastnikli NErostou
naroky na stanice

Full Sereen Site with Multple PIPs
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olupraci V. — webkonference

- B o

Video

|||||

Kame

lllllll

Jir Rk andid

Sony SXRD 4K

TEIKE
tady juaw pranimby, ke je moine poalet mailem
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{ DalSi podpurné sluzby ]




8ECESNET astruktur: S
1ﬁ"'""""”""" e ey, izl Cerit
a vzdélava scientific cloud

Komunikacni infrastruktura

« Zakladni komponenta e-infrastruktury: vysokorychlostni
pocitacova sit CESNET2
- spolehlivost sité zajisténa dualnim pfipojenim uzlu
- vykon sité: | P,

.7 g v or $2im Valadské Mezifiti a A #im
= jadro sité 100 Gbps J\am’ #ﬂg T
F Hulin 5 .

" uzly dojadra pripojeny \ B Lewbad o Liih g /0 =
40-100 Gbps o Qe

- pfimé propojeni (na fyzické wd el @GWW
vrstvé do pan-evropske site "o e

»\I"rdlall d

pro vyzkum a vzdélavani 22 B o
- N 736 km ] &,
GEANT ] B/«f s ma’_vw%"i Jo-_o Bmol

ROADM uzel s 80-WXC HUB uzel
1 Strakonice _ ) RomoM wels )] e
LT ‘\Do\@ e (Bfo @ ROADM wzel o koncovy uzel
%48 1906 &8
Piz é wtranspnndémp uzel e opticky zesilovat
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Monitoring komunikacni infrastruktury

Sledovani provozu sité

sbér, zpracovani, zpfistupnéni, vizualizace informaci o infrastrukture a
o IP provozu

automaticka detekce a notifikace jevl, anomalii apod.
monitorovani kvalitativnich charakteristik site
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Bezpecnost

Reseni bezpeénostnich incidentt

platforma (technicka, organizacni) pro reseni a asistenci pfri reseni
bezpecnostnich incidentu v e-infrastruktufre CESNET a
administrativni domeénée komunity

- cesnet.cz, cesnet2.cz, ces.net, liberouter.org, liberouter.net, ipv6.cz, acad.cz,
eduroam.cz a v |IP adresach interni infrastruktury sité¢ CESNET2

bezpecnostni tym CESNET-CERTS

o =ZSINET
& LRTS

http://csirt.cesnet.cz

dalsi sluzby:
- Skoleni pro (nejen) studenty prvnich ro¢niku
- dalSi osvetova Cinnost

= Skoleni, seminare, workshopy, ...



http://du.cesnet.cz/
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Federalizovana sprava identit

Ceska akademicka federace identit edulD.cz Ed”@}}cz

« autentizaéni infrastruktura pro vzajemné vyuzivani identit uzivatelU pfi
fizeni pfistupu k sitovym sluzbam
- uzivatel vyuziva pouze jedno heslo pro pristup k vice aplikacim
- spravci aplikaci neudrzuji autentizacni data uzivateld, ani neprovadi
autentizaci

- autentizace uzivatele probiha vzdy v kontextu domovské organizace,
citlivé autentiza¢ni udaje uzivatele neopousti domovskou sit’

\ ]

" I
edu‘lD,cz \‘-\ i
\ i
1
1

» Hostel IdP pro uzivatele ,
. . ’ . ’ A ,Poskytovatelé
z instituci nezapojenych N i . sluZeb - SP
Posk 1& "N — ]
do edulD.cz et bR =P

- napf. AV CR

http://www.eduid.cz
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Certifikaty pro uzivatele a servery (PKI)

Certifikacni autorita CESNET CA

« vydavani certifikatu od TERENA (Trans-European
Research and Education Networking Association)

. sluzby CESNET CA:
- vydavani osobnich certifikatd
- vydavani certifikatu pro servery a sluzby
- certifikace registracnich ufadu
- certifikace certifikaénich uradu

a_

MName: “Jane Doe”

Key-Exchange Key: (%
Lo
Signature Key: Ek_—

Serial #: 29483756

Other Data: 10236283025273
Expires: 6M18/96

Signed: CA’s Signature

http://pki.cesnet.cz
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Podpora IP mobility a roamingu

Eduroam.cz

« snaha umoznit uzivatelum transparentni pouzivani siti
(Ceskych i zahraniCnich) zapojenych do projektu
Eduroam

« sluzby CESNET Eduroam:

- koordinace a propagace souvisejicich aktivit
- zaclenfovani novych organizaci
- provoz infrastruktury RADIUS serveru

o
edul'oamoﬁz http://www.eduroam.cz
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Dalsi sluzby VI CESNET

« Konzultace a Skoleni
- bezpecénostni Skoleni

- technické konzultace Vice viz
. ) http://www.cesnet.cz/sluzby
- Cisco akademie

« Pokrocilé sitove sluzby
- fotonické a lambda sluzby
- Casove sluzby v siti
« Prostfedi pro vyvoj a testovani aplikaci/protokolu (PlanetLab)
« Transfer technologii
- navrh optickych siti a systému ,na miru®
- poskytovani licenci k vyvinutym zarizenim
« Interni sluzby
- systém spravy uctu uzivatell infrastruktur VI CESNET a CERIT-SC (Perun)



http://www.cesnet.cz/sluzby

CESNET ¢ nfrastrukiur: 5C
NET cerit

a vzdelavani scientific cloud

Zaver
VI CESNET:
- vypocetni sluzby (MetaCentrum NGI & MetaVO)
- Udlozné sluzby (archivace, zalohovani, vyména dat, ...)

- Ssluzby pro podporu vzdalené spoluprace (videokonference, webkonference,
streaming, ...)

- dalSi podpurné sluzby (...)

Centrum CERIT-SC:

- vypocetni sluzby (produkcni i flexibilni infrastruktura)
- Sluzby pro podporu kolaborativniho vyzkumu

- sprava identit uzivatelt jednotna s VI CESNET

Hlavni sdeleni prezentace: ,Pokud v poskytovanych sluzbach
nenalézate reseni Vasich konkrétnich potreb, ozvéte se — spoleCnymi
silami se pokusime reSeni nalézt...”
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Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos .

What to do if somethlng goes wrong?

= Real-world examples
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Grid infrastructure overview |I.
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Grid infrastructure overview |l.
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Grid infrastructure overview lll.

frontends, computing nodes storage frontans

storage-brno1.metacentrum.cz
CPUs (Brno node) NFSv4 file server
RAM T with 100TB disk array

local disk /scratch/user =3 P
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16.10.2014 NGI services -- hands-on seminar 5



| - s
> MetaC oo UVUT Cerlit

VIRTUAL ORGANIZATION scientific cloud

Grid infrastructure overview lll.

storage frontends

storage-brno1.metacentrum.cz
CPUs (Brno node) NFSv4 file server
RAM - with 100TB disk array

local disk /scratch/user @ Pl @g@g@
/home —-\L i v

frontends, computing nodes

network disk /storage/brno1/home/user -
network disk /starage/brno2/home/user

network disk /storage/plzen1/home/user
network disk /software, /packages/run gy

.\ Vs e Y storage-brno2.metacentrum.cz

y; > NFSv4 file server
CPUs (Brmonode)| N\ 7 4 with 120TB disk array
7 ] Geees
local disk /scratchiuser 3
/home
network disk /storage/brno1 Ihome/lE\\q
network disk /storage/brno2/home/user <€}~ VAN . storage-plzen1.metacentrum.cz
network disk /storage/plzen1/home/user Ty NFESV4 file server
network disk /software, /packages/run ) S TE et ey
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CPUs (Plzen node)
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local disk /scratch/user @ N
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— | » the /storage/XXX/home/$SUSER as default login directory —
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Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos .

What to do if somethlng goes wrong?

= Real-world examples

16.10.2014 NGI services -- hands-on seminar 6



“How to ... specify requested resources |.

SHUUT  Cerit

scientific cloud

= before running a job, one needs to have an idea what resources the job
requires

Q

and how many of them

= means for example:

O 0O 00 0 D

Q

number of nodes

number of cores per node

an upper estimation of job’s runtime
amount of free memory

amount of scratch space for temporal data
number of requested software licenses
etc.

= the resource requirements are then provided to the gsub utility
(when submitting a job)

= details about resources’ specification:
http://meta.cesnet.cz/wiki/Planovaci systém -

detailni popis#Specifikace pozadavkl na vypocetni zdroje

16.10.2014

NGI services -- hands-on seminar 7
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How to ... specify requested resources lII.

Graphical way:
= gsub assembler: http://metavo.metacentrum.cz/cs/state/personal

= allows to:
o graphically specify the requested resources
o check, whether such resources are available
o generate command line options for qsub
o check the usage of MetaVO resources

Textual way:
= more powerful and (once being experienced user) more convenient
= see the following slides/examples —

16.10.2014 NGI services -- hands-on seminar 8
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"How to ... specify requested resources |II.

Node(s) specification:
= general format: -1 nodes=. ..

Examples:
= 2 nodes:

o -1 nodes=2
= 5 nodes:

o -1 nodes=5

= by default, allocates just a single core on each node
o — should be used together with processors per node (PPN)
specification
m if “-1 nodes=...
core is allocated

”

IS not provided, just a single node with a single

16.10.2014 NGI services -- hands-on seminar 9
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to ... specify requested resources |V.

Processors per node (PPN) specification:
= general format: -1 nodes=...:ppn=...

= 1 node with 4 cores:
O -1 nodes=1:ppn=4

= 5 nodes, each of them with 2 cores:
o -1 nodes=5:ppn=2

More complex specifications are also supported:

= 3 nodes: one of them with just a single processor, the other two with four
processors per node:
0 -1 nodes=l:ppn=1+2:ppn=4

= 4 nodes: one with a single processor, one with two processors, and two with
four processors:
0 -1 nodes=l:ppn=1+1:ppn=2+2:ppn=4

16.10.2014 NGI services -- hands-on seminar 10
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Attention:

Please, do not temporarily use the complex specifications
(with ‘+’) in the CERIT-SC infrastructure

» the CERIT-SC runs a plan-based scheduler, which doesn’t
support these features yet

» we'll implement these features soon...

More complex specifications are also supported:
3 nodes: one of them with just a single processor, the other two with four
processors per node:
0 -1 nodes=l:ppn=1+2:ppn=4
4 nodes: one with a single processor, one with two processors, and two with
four processors:
0 -1 nodes=l:ppn=1+1:ppn=2+2:ppn=4

16.10.2014 NGI services -- hands-on seminar 10
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How to ... specify requested resources V.

Other useful nodespec features:
= nodes just from a single (specified) cluster (suitable e.g. for MPI jobs):
o general format: -1 nodes=..:cl <cluster name>
o0 e.g., -1 nodes=3:ppn=1l:cl doom
= nodes with a (specified) computing power (based on SPEC benchmark):
o general format: -1 nodes=..:minspec=XXX OR -1 nodes=..:maxspec=XXX
o e.g., -1 nodes=3:ppn=1:minspec=10:maxspec=20
= nodes located in a specific location (suitable when accessing storage in the location)
o general format: -1 nodes=..:<brno|plzen|...>
o e€e.d., -1 nodes=l:ppn=4:brno
= exclusive node assignment:
o general format: -1 nodes=..#excl
o e.g., -1 nodes=l#excl
= negative specification:
o general format: -1 nodes=..:*<feature>
o e.d., -1 nodes=l:ppn=4:~"amdoc4

A list of nodes’ features can be found here: http://metavo.metacentrum.cz/pbsmon2/props

16.10.2014 NGI services -- hands-on seminar 11
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- How to ... specify requested resources VI.

Specifying memory resources (default = 400mb):

= general format: -1 mem=...<suffix>
0 e.g., -1 mem=100mb
o e.g., -1 mem=2gb

Specifying job’s maximum runtime (default = 24 hours):
= Iitis necessary to specify an upper limit on job’s runtime:

m general format: -1 walltime=[Xw] [Xd] [Xh] [Xm] [Xs]
o eg., -1 walltime=13d
o e.g., -1 walltime=2h30m

= previous specifications via queues (short/normal/long)
still possible, however not recommended

16.10.2014 NGI services -- hands-on seminar 12
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mmfy requested resources VII.

Specifying requested scratch space:

= useful, when the application performs /O intensive operations OR for long-term
computations (reduces the impact of network failures)

= scratch space size specification : -1 scratch=.<suffix>
g e.g., -1 scratch=500mb

Types of scratches (default type: let the scheduler choose):
= local disks for every node of a job:
o use “:local” suffix, e.g. “-1 scratch=1g:local’
= local SSD disks for every node of a job:
o use “:ssd’ suffix, e.g. “-1 scratch=500m:ssd”
= shared between the nodes of a job:
o shared over Infiniband , thus being also very fast
o use “:shared’ suffix, e.g. “-1 scratch=300g:shared”
= (optional) allocated for just a first node of a job:
o use “:first’” suffix, e.g. “-1 scratch=8g:first”or“-1 scratch=50g:ssd:first”

16.10.2014 NGI services -- hands-on seminar 13
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mmfy requested resources VIlI.

Specifying requested scratch space: cont’d

How to work with the scratches?

= there is a private scratch directory for particular job
o /scratch/SUSER/job_ $PBS_ JOBID directory for job’s scratch
o the master directory /scratch/S$USER is not available for writing

= to make things easier, there is a SCRATCHDIR environment variable
available in the system

o points to the assigned scratch space/location

Please, clean scratches after your jobs

= thereis a “clean_scratch” utility to perform safe scratch cleanup
o also reports scratch garbage from your previous jobs
o forits usage, see later

16.10.2014 NGI services -- hands-on seminar 14
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’Ho/wE:;ecify requested resources VIlI.

Specifying requested scratch space: cont’d

How to work with the scratches?

= there is a private scratch directory for particular job
o /scratch/SUSER/job_ $PBS_ JOBID directory for job’s scratch
o the master directory /scratch/S$USER is not available for writing

= to make things easier, there is a SCRATCHDIR environment variable
available in the system

o points to the assigned scratch space/location

Pl Planned improvements:

" | Planned features:

 reservations/quotas on the scratches

16.10.2014 NGI services -- hands-on seminar 14
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“How to ... specify requested resources IX.

Specifying requested software licenses:

= necessary when an application requires a SW licence
o the job becomes started once the requested licences are available

o the information about a licence necessity is provided within the application
description (see later)

= general format: -1 <lic name>=<amount>
o e.d., -1 matlab=2
o e.g., -1 gridmath8=20

(advanced) Dependencies on another jobs
= allows to create a workflow
o e.g., to start a job once another one successfully finishes, breaks, etc.
= see gsub’s ‘=W’ option (man gsub)
o e.d.,, S gsub ... -W depend=afterok:12345.arien.ics.muni.cz

16.10.2014 NGI services -- hands-on seminar 15
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VIRTUAL ORGANIZATION scientific cloud

How to ... specify requested resources IX.

Specifying requested software licenses:

= necessary when an application requires a SW licence
o the job becomes started once the requested licences are available

o the information about a licence necessity is provided within the application
description (see later)

= general format: -1 <lic name>=<amount>
o e.d., -1 matlab=2
o e.g., -1 gridmath8=20

(geianessi-Ranandanaionananathariaka
. More information available at:

https://wiki.metacentrum.cz/wiki/Spousténi uloh v planovacCi#Stru.C4.8D
“1 n.C3.A9 shrnut.C3.AD pl.C3.A1nov.C3.A1n.C3.AD .C3.BAloh

= "% TR A =A% A N AN CATE S L Sl o S ) w5 W/ | R RS A 1O A o i S i w5 R S Gw R 114 O I g S
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How to ... specify requested resources X.

Questions and Answers:
= Why is it necessary to specify the resources in a proper
number/amount?

o because when a job consumes more resources than announced, it will be
killed by us (you'll be informed)

= otherwise it may influence other processes running on the node

= Why is it necessary not to ask for excessive number/amount of
resources?

o the jobs having smaller resource requirements are started
(i.e., get the time slot) faster

= Any other questions? @

g

16.10.2014 NGI services -- hands-on seminar 16
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= How to ... specify requested resources X.

Questions and Answers:

Planned improvements:
Job sandbox:

» hard CPU and SCRATCH limits for a job, based on the resource
specification

* CPU is quite safe&simple

« SCRATCH limits will be deployed gradually (notifications first)
« MEM limits won’t be employed

« when hard mem limit is reached, applications usually crash

« since the hard mem-limit crash reason is not always obvious, we
won’t employ them and will keep killing the jobs using current
approach (and notify you about the Kill)

be

16.10.2014 NGI services -- hands-on seminar
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ow to ... specify requested resources XI.

Examples:

= Ask for a single node with 4 CPUs, 1gb of memory.
O gsub -1 nodes=l:ppn=4 -1 mem=1gb
= Ask for a single node (1 CPU) — the job will run approx. 3 days and

will consume up to 10gb of memory.
o ?27?7

m Ask for 2 nodes (1 CPU per node) not being located
in Brno.
o 77?7

= Ask for two nodes — a single one with 1 CPU, the other
two having 5 CPUs and being from the manwe cluster.
o 77?7

16.10.2014 NGI services -- hands-on seminar 17
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Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos ...

What to do if something goes wrong?

= Real-world examples

16.10.2014 NGI services -- hands-on seminar 18
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"How to ... run an interactive job 1.

Interactive jobs:

= resultin getting a prompt on a single (master) node
o one may perform interactive computations
o the other nodes, if requested, remain allocated and accessible (see later)

= How to ask for an interactive job?
o add the option “-1” to the gsub command
o e.d., gsub =I -1 nodes=l:ppn=4:cl mandos

= Example (valid for this demo session):
0 gsub -I —g MetaSeminar -1 nodes=l

16.10.2014 NGI services -- hands-on seminar 19
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| How to ... run an interactive job II.

Textual mode: simple

Graphical mode:
= (preffered) remote desktops based on VNC servers (pilot run):

= available from frontends as well as computing nodes (interactive jobs)
o module add gui

o guil start [-s] [-w] [-g GEOMETRY] [-c COLORS]

= uses one-time passwords

= allows to access the VNC via a supported TigerVNC client or WWW browser
= allows SSH tunnels to be able to connect with a wide-range of clients

= allows to specify several parameters (e.g., desktop resolution, color depth)

= gui info [-p] ...displays active sessions (optionally with login password)

m= gul stop [sessionID] ... allows to stop/kill an active session

= See more info at
https://wiki.metacentrum.cz/wiki/Vzdaleny desktop

16.10.2014 NGI services -- hands-on seminar 20
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| How to ... run an interactive job II.

Graphical mode (further options):

= (fallback) tunnelling a display through ssh (Windows/Linux):

o connect to the frontend node having SSH forwarding/tunneling enabled:
» Linux: ssh -X skirit.metacentrum.cz
=  Windows:
a install an XServer (e.g., Xming)
o set Putty appropriately to enable X11 forwarding when connecting to the frontend node
Connection — SSH — X11 — Enable X11 forwarding

o ask for an interactive job, adding “-X” option to the gsub command
= e€e.g.,gsub -I =X -1 nodes=...

= (tech. gurus) exporting a display from the master node to a Linux box:
0 export DISPLAY=mycomputer.mydomain.cz:0.0

o on a Linux box, run “xhost +” to allow all the remote clients to connect
= be sure that your display manager allows remote connections

16.10.2014 NGI services -- hands-on seminar 22
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~ How to ... run an interactive job IlI.

Questions and Answers:

= How to get an information about the other nodes allocated (if
requested)?
0 master node$ cat SPBS NODEFILE
o works for batch jobs as well

= How to use the other nodes allocated? (holds for batch jobs as well)
o MPI jobs use them automatically

o otherwise, use the pbsdsh utility (see “man pbsdsh” for details) to run a
remote command

o if the pbsdsh does not work for you, use the ssh to run
the remote command

= Any other questions? & j

16.10.2014 NGI services -- hands-on seminar 23
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How to ... run an interactive job llI.

Questions and Answers:
How to get an information about the other nodes allocated (if

Hint:
« there are several useful environment variables one may use
e 5 set | egrep “PBS|TORQUE” )
* e.g.
un a

PBS_ JOBID ... job’s identificator

PBS _NUM_NODES, PBS NUM PPN ... allocated number of
nodes/processors

PBS O WORKDIR ... submit directory

16.10.2014

NGI services -- hands-on seminar 23
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Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos ...

What to do if something goes wrong?

= Real-world examples
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to ... use application modules .

Application modules:

= the modullar subsystem provides a user interface to modifications of user
environment, which are necessary for running the requested applications

= allows to “add” an application to a user environment

= getting a list of available application modules:
0 $ module avail

0 $ module avail matl # new version, in testing phase

o http://meta.cesnet.cz/wiki/Kategorie:Aplikace
= provides the documentation about modules’ usage
= besides others, includes:
o information whether it is necessary to ask the scheduler for an available licence

o information whether it is necessary to express consent with their licence
agreement

16.10.2014 NGI services -- hands-on seminar 25
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How to ... use application modules II.

Application modules:

= loading an application into the environment:
0 $ module add <modulename>
o e.g.,, module add maple

= listing the already loaded modules:
o $ module list

= unloading an application from the environment:
2 S module del <modulename>
o e.dg., module del openmpil

m  Note: An application may require to express consent with its licence agreement before it
may be used (see the application’s description). To provide the aggreement, visit the
following webpage: http://metavo.metacentrum.cz/cs/myaccount/eula

= for more information about application modules, see
http://meta.cesnet.cz/wiki/Aplikacni_moduly

16.10.2014 NGI services -- hands-on seminar 26
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Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos ...

What to do if something goes wrong?

= Real-world examples
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How to ... run a batch job I.

Batch jobs:

= perform the computation as described in their startup script

o the submission results in getting a job identifier, which further serves for
getting more information about the job (see later)

= How to submit a batch job?

o add the reference to the startup script to the gsub command
0 €.g.,,gsub -1 nodes=3:ppn=4:cl mandos <myscript.sh>

= Example (valid for this demo session):
0 gsub —gq MetaSeminar -1 nodes=1 myscript.sh

o results in getting something like “12345.arien.ics.muni.cz”

16.10.2014 NGI services -- hands-on seminar 28



How to ... run a batch job I.

0 gsub —gq MetaSeminar -1 nodes=1 myscript.sh
o results in getting something like “12345.arien.ics.muni.cz”

16.10.2014 NGI services -- hands-on seminar
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How to ... run a batch job II.

Startup script preparation/skelet: (non 10-intensive computations)
#!/bin/bash

DATADIR="/storage/brno2/home/SUSER/" # shared via NFSv4
cd $DATADIR

# ... load modules & perform the computation ...

= further details — see htip://meta.cesnet.cz/wiki/Planovaci systém -
detailni popis#Priklady pouziti

16.10.2014 NGI services -- hands-on seminar 29


http://meta.cesnet.cz/wiki/Pl%C3%A1novac%C3%AD_syst%C3%A9m_-_detailn%C3%AD_popis
http://meta.cesnet.cz/wiki/Pl%C3%A1novac%C3%AD_syst%C3%A9m_-_detailn%C3%AD_popis

SHUVT  Cerit

scientific cloud

How to ... run a batch job llI.

Startup script preparation/skelet: (I0-intensive computations or long-term jobs)
#!/bin/bash

# set a handler to clean the SCRATCHDIR once finished

trap ‘clean scratch’” TERM EXIT

# if temporal results are important/useful

# trap 'cp —-r S$SCRATCHDIR/neuplna.data $DATADIR && clean scratch' TERM

# set the location of input/output data
# DATADIR="/storage/brno2/home/SUSER/"™
DATADIR="“$PB S O WORKDIR”

# prepare the input data
cp $DATADIR/input.txt $SCRATCHDIR || exit 1

# go to the working directory and perform the computation
cd S$SSCRATCHDIR

# ... load modules & perform the computation

# copy out the output data
# if the copying fails, let the data in SCRATCHDIR and inform the user
cp $SCRATCHDIR/output.txt S$SDATADIR || export CLEAN SCRATCH=false
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E==="How to ... run a batch job IV.

Using the application modules within the batch script:

= include the initialization line (“source ..”) if necessary:
o if you experience problems like “module: command not found”

source /software/modules/init

module add maple

Getting the job’s standard output and standard error output:

= once finished, there appear two files in the directory, which the job has
been started from:
0 <job name>.o<jobID>...standard output
0 <job name>.e<jobID>...standard error output

o the <job name> can be modified via the “-N” qsub option
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How to ... run a batch job V.

Job attributes specification:

in the case of batch jobs, the requested resources and further job
information (job attributes in short) may be specified either on the
command line (see “man gsub”) or directly within the script:
= Dby adding the “#PBS” directives (see “man gsub”):
#PBS -N Job name
#PBS -1 nodes=2:ppn=1
#PBS -1 mem=320kb
#PBS -m abe
#

< .. commands .. >

= the submission may be then simply performed by:
0 $ gsub myscript.sh
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How to ... run a batch job VI. (complex example)

#!/bin/bash

#PBS -1 nodes=1l:ppn=2
#PBS -1 mem=500mb
#PBS -m abe

# set a handler to clean the SCRATCHDIR once finished
trap “clean scratch” TERM EXIT

# set the location of input/output data
DATADIR="SPBS O WORKDIR"

# prepare the input data
cp SDATADIR/input.mpl $SCRATCHDIR || exit 1

# go to the working directory and perform the computation
cd $SCRATCHDIR

# load the appropriate module
module add maple

# run the computation

maple input.mpl

# copy out the output data (if it fails, let the data in SCRATCHDIR and inform the user)
cp SSCRATCHDIR/output.gif $DATADIR || export CLEAN SCRATCH=false
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How to ... run a batch job VII.

Questions and Answers:

= Should you prefer batch or interactive jobs?

o definitely the batch ones — they use the computing resources
more effectively

o use the interactive ones just for testing your startup script, GUI

apps, or data preparation
25‘
®
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How to ... run a batch job VIlI.

Example:

= Create and submit a batch script, which performs a simple
Maple computation, described in a file:

plotsetup(gif, plotoutput= myplot.gif ,
plotoptions= height=1024,width=768");

plot3d( x*y, x=-1..1, y=-1..1, axes = BOXED, style =
PATCH) ;

o process the file using Maple (from a batch script):
» hint: $ maple <filename>
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E===How to ... run a batch job VIIL.

Example:

= Create and submit a batch script, which performs a simple
Maple computation, described in a file:
plotsetup(gif, plotoutput= myplot.gif ,
plotoptions= height=1024,width=768");
plot3d( x*y, x=-1..1, y=-1..1, axes = BOXED, style =
PATCH) ;

o process the file using Maple (from a batch script):
» hint: $ maple <filename>

Hint:

* see the solution at
/storage/brno2/home/jeronimo/MetaSeminar/20141003-UEB/Maple
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Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos ...

What to do if something goes wrong?

= Real-world examples
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| to ... determine a job state .

Job identifiers

=  every job (no matter whether interactive or batch) is uniquely
identified by its identifier (JOBID)
o e.d.,12345.arien.ics.muni.cz
=  toobtain any information about a job, the knowledge of its identifier
IS hecessary

o how to list all the recent jobs?
= graphical way — PBSMON: http://metavo.metacentrum.cz/pbsmon2/jobs/allJobs
» frontend$ gstat (run on any frontend)

o how to list all the recent jobs of a specific user?

= graphical way — PBSMON: https://metavo.metacentrum.cz/pbsmon2/jobs/my
= frontend$ gstat -u <username> (again, any frontend)
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How to ... determine a job state Il.

How to determine a job state?

= graphical way — see PBSMON

o list all your jobs and click on the particular job’s identifier
o http://metavo.metacentrum.cz/pbsmon2/jobs/my

= textual way — gstat command (see man gstat)

o brief information about a job: $ gstat JOBID

= informs about: job’s state (Q=queued, R=running, E=exiting,
C=completed, ...), job’s runtime, ...

o complex information about a job: $ gstat -f JOBID
= shows all the available information about a job

= useful properties:
0 exec_host -- the nodes, where the job did really run
0 resources _used, start/completion time, exit status, ...
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' How to ... determine a job state llI.

Hell, when my jobs will really start?

= nobody can tell you ©
o the God/scheduler decides (based on the other job’s finish)

o we're working on an estimation method to inform you about its probable
startup

= check the queues’ fulfiiment:
http://metavo.metacentrum.cz/cs/state/jobsQueued

o the higher fairshare (queue’s AND job’s) is, the earlier the job will be started

= stay informed about job’s startup / finish / abort (via email)
o by default, just an information about job’s abortation is sent

o — when submitting a job, add “-m abe” option to the gsub command to be
informed about all the job’s states
= or “#PBS —m abe” directive to the startup script
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=="How to ... determine a job state Il

Hel— o
- Ongoing improvements:

Plan-based Torque scheduler:

» our improvement of the Torque scheduler, featuring:
 better jobs throughput (better backfilling)

 jobs startup predictions (startup time & nodes)

= O

 general info:
https://wiki.metacentrum.cz/wiki/Manual for the TORQUE Resource Ma Hed
nager with_a Plan-Based Scheduler

» experimental implementation & deployment:

« CERIT-SC scheduler (please, be tolerant for problems/errors) be

* jobs schedule overview: http://metavo.metacentrum.cz/schedule-overview/
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' How to ... determine a job state IV.

Monitoring running job’s stdout, stderr, working/temporal files
1. via ssh, log in directly to the execution node(s)

o how to get the job’s execution node(s)?
= to examine the working/temporal files, navigate directly to them

o logging to the execution node(s) is necessary -- even though the files are on a shared
storage, their content propagation takes some time

= to examine the stdout/stderr of a running job:

o navigate to the /var/spool/torque/spool/ directory and examine the files:
= S$PBS JOBID.OU for standard output (stdout—e.g., “1234.arien.ics.muni.cz.0U")
= S$PBS JOBID.ER for standard error output (stderr—e.g., “1234.arien.ics.muni.cz.ER")

Job’s forcible termination
= $ gdel JOBID (the job may be terminated in any previous state)
= during termination, the job turns to E (exiting) and finally to C (completed) state
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= Howto ... determine a job state |V.

Monitoring running job’s stdout, stderr, working/temporal files

1. via ssh, log in directly to the execution node(s)
o how to get the job’s execution node(s)?

to examine the working/temporal files, navigate directly to them

Ongoing improvements:
t

[

« a function to enable periodic resource (CPU, MEM, scratch?)
consumption monitoring during job execution

* will provide a file with information about progress of resources

Jo;: consumption
d » a simple text file for the prototype implementation

« if desired, a graphical way could be prepared in the future

Monitoring and reporting resources utilization during job runtime:

lared

7 .ER”)

ite

16.10.2014 NGI services -- hands-on seminar

40



SHUVT  Cerit

scientific cloud

Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos ...

What to do if something goes wrong?

= Real-world examples
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m parallel/distributed computation .

Parallel jobs (OpenMP):

= if your application is able to use multiple threads via a shared
memory, ask for a single node with multiple processors
$ gsub -1 nodes=1l:ppn=...

= make sure, that before running your application, the
OMP_NUM_THREADS environment variable is appropriately set
o otherwise, your application will use all the cores available on the node
= — and influence other jobs...
o usually, setting it to PPN is OK
$ export OMP NUM THREADS=$PBS NUM PPN
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m; parallel/distributed computation 1.

Distributed jobs (MPI):

= if your application consists of multiple processes communicating via a
message passing interface, ask for a set of nodes (with arbitrary
number of processors)
$ gsub -1 nodes=...:ppn=...

= make sure, that before running your application, the appropriate
openmpi/mpich2/mpich3/lam module is loaded into the environment
$ module add openmpi
o then, you can use the mpirun/mpiexec routines

$ mpirun myMPIapp

= it's not necessary to provide these routines neither with the number of nodes to
use (“-np” option) nor with the nodes itself (*--hostfile” option)

o the computing nodes are automatically detected by the openmpi/mpich/lam
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Distributed jobs (MPI): accelerating their speed I.

to accelerate the speed of MPI computations, ask just for the nodes
interconnected by a low-latency Infiniband interconnection

o all the nodes of a cluster are interconnected by Infiniband

o there are several clusters having an Infiniband interconnection
= mandos, minos, hildor, sKkirit, tarkil, nympha, gram, luna, manwe (MetaCentrum)
= zZewura, zegox, zigur, zapat (CERIT-SC)

submission example:
S gsub -1 nodes=4:ppn=2:infiniband -1 place=infiniband MPIscript.sh

starting an MPI computation using an Infiniband interconnection:
o inacommon way: $ mpirun myMPIapp

= the Infiniband will be automatically detected
o _is the Infiniband available for a job? check using $ check-1B
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"How to ... run a parallel/distributed computation IV.

Questions and Answers:

O Is it possible to simultaneously use both OpenMP and MPI?

o Yes, itis. But be sure, how many processors your job is using

= appropriately set the “-np” option (MPI) and the OMP_NUM_THREADS
variable (OpenMP)

o OpenMPI: a single process on each machine (mpirun -pernode ..)

being threaded based on the number of processors
,....:
S
®

(export OMP_NUM THREADS=$PBS NUM PPN)
16.10.2014 NGI services -- hands-on seminar 45
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Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos ..

What to do if something goes wrong?

= Real-world examples
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=" Another mini-HowTos ... I.

= how to make your application available within MetaVO?
o commercial apps:
= assumption: you own a license, and the license allows the application to
be run on our infrastructure (nodes not owned by you, located elsewhere, etc.)
= once installed, we can restrict its usage just for you (or for your group)
0 open-source/freeware apps:
= you can compile/install the app in your HOME directory
= OR you can install/compile the app on your own and ask us to make it
available in the software repository
o compile the application in your HOME directory
0 prepare a modulefile setting the application environment
inspire yourself by modules located at /packages/run/modules-2.0/modulefiles
o test the app/modulefile
$ export MODULEPATH=SMODULEPATH:SHOME/myapps

O see https://wiki.metacentrum.cz/wiki/Jak si sé&m nainstalovat aplikaci

= OR you can ask us for preparing the application for you
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=" Another mini-HowTos ... II.

= how to ask for nodes equipped by GPU cards?

o determine, how many GPUs your application will need (-1 gpu=X)
= consult the HW information page: hitp://metavo.metacentrum.cz/cs/state/hardware.html
o determine, how long the application will run (if you need more, let us know)

= gpu queue ... maximum runtime 1 day
= gpu_long queue ... maximum runtime 1 week

o make the submission:
= $ gsub -l nodes=1:ppn=4:gpu=1 -q gpu_long -l mem=10g —I walltime=4d ...
= specific GPU cards by restricting the cluster: gsub -1 nodes=...:cl doom ...

o do not change the CUDA_VISIBLE DEVICES environment variable

= it's automatically set in order to determine the GPU card(s) that has/have been reserved
for your application

o details about GPU cards performance within MetaVO:
= see http://metavo.metacentrum.cz/export/sites/meta/cs/seminars/seminarb/gpu fila.pdf

o general information: https://wiki.metacentrum.cz/wiki/GPU stroje
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=" Another mini-HowTos ... Ill

= how to transfer large amount of data to MetaVO

nodes?

o copying through the frontends/computing nodes may not be efficient
(hostnames are storage-XXX.metacentrum. cz)
m XXX = brno2, brno3-cerit, plzen1, budejovice1, praha1t, ...

o — connect directly to the storage frontends (via SCP or SFTP)
m $ sftp storage-brno2.metacentrum.cz
m $ scp <files> storage-plzenl.metacentrum.cz:<dir>
= efc.
= use FTP only together with the Kerberos authentication
0 otherwise insecure

= how to access the data arrays?
o easier: use the SFTP/SCP protocols (suitable applications)

o OR mount the storage arrays directly to your computer
s https://wiki.metacentrum.cz/wiki/Pripojeni datovych ulozist k vlastni pracovni s
tanici pres NFSv4
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=" Another mini-HowTos ... IV.

= how to get information about your quotas?

o by default, all the users have quotas on the storage arrays (per array)
= may be different on every array
o to get an information about your quotas and/or free space on the
storage arrays
= textual way: log-in to a MetaCentrum frontend and see the
‘motd” (information displayed when logged-in)
= graphical way:
Q your quotas: https://metavo.metacentrum.cz/cs/myaccount/kvoty
0 free space: http://metavo.metacentrum.cz/pbsmon2/nodes/physical

= how to restore accidentally erased data

o the storage arrays (= including homes) are regularly backed-up
= several times a week

o — write an email to meta@cesnet.cz specifying what to restore
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== Another mini-HowTos ... V.

= how to secure private data?
o by default, all the data are readable by everyone

o — use common Linux/Unix mechanisms/tools to make the data
private
= r,w,x rights for user, group, other
= e.g., chmod go= <filename>
O Ssee man chmod
O use “—R” option for recursive traversal (applicable to directories)
o — if you need a more precise ACL specification, use NFS ACLs

m See https://wiki.metacentrum.cz/wiki/Access Control Lists na NFSv4

= how to share data among working group?
o ask us for creating a common unix user group
= user administration will be up to you (GUI frontend is provided)

o use common unix mechanisms for sharing data among a group
= see “‘man chmod” and “man chgrp’

o see https://wiki.metacentrum.cz/wiki/Sdileni dat ve skupiné
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== Another mini-HowTos ... VI.

= how to perform cross-way submissions?
o our long-term goal is to make the schedulers cooperate
= i.e., forward jobs which could be run by the other infrastructure

o in the meantime, the cross-way submissions may become useful
= itis necessary to explicitly specify the scheduling server

From MetaCentrum frontends:

m skirit$ gsub -gq @wagap.cerit-sc.cz -1
skirit$ gstat -g @wagap.cerit-sc.cz
skirit$ gstat —-f 12345.wagap.cerit-sc.cz
skirit$ gdel 12345.wagap.cerit-sc.cz

From the CERIT-SC frontend:

= zuphux$ gsub —-gq short@arien.ics.muni.cz -1
zuphux$ gstat —-g @arien.ics.muni.cz
zuphux$ gstat —-f 12345.arien.ics.muni.cz
zuphux$ gdel 12345.arien.ics.muni.cz
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=" Another mini-HowTos ... VI.

= how to perform cross-way submissions?
o our long-term goal is to make the schedulers cooperate
= i.e., forward jobs which could be run by the other infrastructure

o in the meantime, the cross-way submissions may become useful
= itis necessary to explicitly specify the scheduling server

From MetaCentrum frontends:
m skirit$ gsub -gq @wagap.cerit-sc.cz -1 ...

m skirit$ gstat —-g @wagap.cerit-sc.cz

m skirit$ gstat -f 12345.wagap.cerit-sc.cz

m skirit$ gdel 12345.wagap.cerit-sc.cz

|

Fro Planned improvements:
|

~ | making the schedulers to cooperate

|

o « currently in testing phase...

|
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Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos .

What to do if somethlng goes wrong?

= Real-world examples
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What to do if something goes wrong?

1. check the MetaVO/CERIT-SC documentation, application
module documentation

= Whether you use the things correctly

2. check, whether there haven’t been any infrastructure updates
performed

= Visit the webpage http://metavo.metacentrum.cz/cs/news/news.jsp
= one may stay informed via an RSS feed

3. write an email to meta@cesnet.cz, resp. support@cerit-sc.cz

= your email will create a ticket in our Request Tracking system

= identified by a unique number — one can easily monitor the problem
solving process

= please, include as good problem description as possible
= problematic job’s JOBID, startup script, problem symptoms, etc.
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What to do if something goes wrong?

’I.l
2.]

16.14

Planned improvements:
“My Problems” page on the portal:

 will provide information about your personal infrastructure problems
and actions that should/could be performed

» for example:
» scratch garbage leaved by finished jobs
» exhausted local/storage quotas
+ old files suitable for archival
- jobs that will never run (because of bad resource specification)
- jobs with ineffective usage of resources
« killed jobs

 will be supplemented by motd/email notifications
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Overview

= Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ... specify requested resources

How to ... run an interactive job

How to ... use application modules

How to ... run a batch job

How to ... determine a job state

How to ... run a parallel/distributed computation
Another mini-HowTos .

What to do if somethlng goes wrong?

= Real-world examples
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Real-world examples

Examples:

Maple

Gaussian + Gaussian Linda
Gromacs (CPU + GPU)

Matlab (parallel & distributed & GPU)
Ansys CFX

Echo

MrBayes

Scilab

R - Rmpi

= demo sources:
/storage/brno2/home/jeronimo/MetaSeminar/20141003-UER

command: cp -r /storage/brno2/home/jeronimo/MetaSeminar/20141003-UEB SHOME
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Real-world examples - Matlab

Parallel computations in Matlab

= common Matlab case:
o using the functions parcluster and matlabpool
o providing the exact number of cores (parallel workers)

o dealing with multiple instances on a single node (shared locations
=> problems), etc.
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=="Real-world examples - Matlab

Parallel computations in Matlab

= common Matlab case:
o using the function 1
o providing the exact

o dealing with multi
=> problems), etc.

nd matlabpool
ores (parallel workers)
a single node (shared locations

= Parallel Matlab in MetaCentrum:

0 MetaParPool function prepared to automatically start the
appropriate number of workers and to deal with multiple
instances

0 size=MetaParPool (‘open’)
0 size=MetaParPool (‘'size’)
0 MetaParPool (‘close’)
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0 MetaParPool function prepared to automatically start the
appropriate number of workers and to deal with multiple
instances

0 size=MetaParPool (‘open’)
0 size=MetaParPool (‘'size’)
o MetaParPool (‘close’)

16.10.2014 NGI services -- hands-on seminar 57



UVT Cerr

scientific cloud

&

Real-world examples - Matlab

Distributed computations in Matlab

= common Matlab case:

o submitting sub-jobs during the run of master computation
= hard to configure
= may lead to inappropriate waiting times as well as wasting of resources
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=="Real-world examples - Matlab

Distributed computations in Matlab

= common Matlab case:

o submitting sub-jobs
= hard to configure
= may lead to inappr

he master computation

s as well as wasting of resources

= Distributed Matlab in MetaCentrum:

0 MetaGridPool function prepared to automatically start the
appropriate number of workers as well as to deal with
multiple instances

0 Jjobmanager=MetaGridPool (‘open’)
0 size=MetaGridPool (‘'size’)
0 MetaGridPool (‘close’)
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= Real-woﬂd examples - Matlab

Distributed computations in Matlab
common Matlab case:
Simple usage:

jm=MetaGridPool ('open') ;
Attention:

This method currently runs just up to 8.2 Matlab version

CEeS

« Matlab MDCE interface has changed in the latest 8.3 version

» we'll try to resolve this during holidays...

MetaGridPool (‘close') ;
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Projekt CERIT Scientific Cloud (reg. no. CZ.1.05/3.2.00/08.0144) byl
podporovan operacnim programem Vyzkum a vyvoj pro inovace, 3 prioritni
osy, podoblasti 2.3 Informacni infrastruktura pro vyzkum a vyvoj.
wWww.cesnet.cz www.metacentrum.cz WWW.CErit-sC.Cz
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