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MetaCentrum @ CESNET

aktivita sdruzeni CESNET

od roku 1996 koordinator narodni gridoveé infrastruktury

- integruje velka/stredni HW centra (clustery, v;’/kgnné servery
a ulozisté) nékolika univerzit/organizaci v ramci CR
= — prostfedi pro (spolu)praci v oblasti vypoctu a prace s daty

- integrovano do evropske
gridové infrastruktury (EGI)

http://www.metacentrum.cz
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MetaCentrum NGI

koordinator narodniho gridu
poskytované sluzby:

- pomoc s nakupem a integraci vliastnich zdroju (existujicich i
planovanych) do gridového prostredi (plna vs. caste¢na/slaba
integrace)

= pomoc pfi vybéru, instalaci a provozu clustert, jednotna sprava
systémového a aplikacniho SW

= sprava uctd, systém pro spravu uloh
= spole¢ny provozni dohled, pfizplsobeni mistnim potfebam
= priorita nebo vyhradni pfistup na své zdroje

- pomoc se zalozenim viastni VO

- pomoc se zapojenim projektu do evropskych infrastruktur
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MetaCentrum NGI

uzivatelé sdruzovani do tzv. virtualnich organizaci

- = skupina uzivatelu majicich ,néco spolecného”, vystupuiji jako
celek

- spravce VO jedna s poskytovatelem zdroju a rozhoduje o
podminkach Clenstvi jednotlivych uzivatell

- napt. MetavO -
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MetaCentrum VO (Meta VO)

pristupné zameéstnancum a studentiim VS/univerzit, AV
CR, vyzkumnym ustavum, atp.
- komercni subjekty pouze pro verejny vyzkum

nabizi: http://metavo.metacentrum.cz
- vypocetni zdroje

- ulozné kapacity

- aplikacni programy

o reqistraci k dispozici zcela zdarma
P 9 P 100%

zplaceni” formou publikaci s podekovanim FREE
= — prioritizace uzivatelu pfi plném vytizeni zdroja 7,
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" MetaVO — zakladni charakteristika

registraci zdroje dostupné bez administrativni zateze

- — ~ okamzité (dle aktualniho vytizeni)
- zadne zadosti o zdroje

kazdoroCni prodluzovani uzivatelskych uctu

periodicka informace o trvajici akademicke pfislusnosti
uzivatelu

- vyuziti infrastruktury edulD.cz pro minimalizaci zatéze uzivatele

- Hostel IdP pro instituce nezapojené do edulD.cz
- vyuzitelny i pro ostatni sluzby zavislé na edulD.cz (neslouzi jen MetaCentru)

oznamovani publikaci s podékovanim MetaCentru/CERIT-SC
- doklad pro zadosti o budouci financovani z vefejnych zdroju

best-effort sluzba

27.6.2013
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"Meta VO — dostupny vypocetni hardware

vypocetni zdroje: cca 8500 jader (x86 64)

- klasické HD uzly (2x4-8 jader) i SMP stroje (32-80 jader)
- pamét az 1 TB na uzel

- Infiniband pro nizkolatencni komunikaci (MPI)

prlklady dostupného HW:

20 x 80 jader, 512 GB per node (cluster zewura, CERIT-SC)
- 2uzly s 1 TB RAM - uzly ramdal (32 jader, CESNET) a haldir (64 jader, JCU)

- az 2176 jader (clustery zewura+zegox, CERIT-SC) pfimo propojenych
infinibandem

- 27 TB scratch sdileny mezi uzly (cluster mandos, CESNET)
- 10 uzlil s 4x nVidia Tesla M2090 6GB per node (cluster gram, ZCU)
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- pameét
- Infinib

10 uzlt
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Meta VO - dostupny ulozny hardware

cca 1 PB (1063 TB) pro semipermanentni data

~ Ulozisté 3x v Brné, 1x v Plzni, 1x v CB, 1x v Praze, 1x v Jihlavé
= pfistupné na vSech clusterech

- prubézna realizace napojeni na 16+ PB ulozisté permanentnich dat

27.6.2013 SPC @ VSB-TU Ostrava 9
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Meta VO - trocha Cisel ©

HW vybava:

- ~2-32 GB na jadro (vétSina uzlu cca 6-8 GB na jadro)
- viz http://metavo.metacentrum.cz/pbsmon2/hardware
sdileny scratch 27 TB

-k nému pfipojeno 14 uzlt — 900 jader, 4GB na jadro

listopad 2012 — duben 2013: propocitano cca 14mil. corehours
- =cca 2,3 mil. corehours za mésic

se stavajicim HW (po navysSeni) Ize teoreticky propocitat

az cca 75 mil. corehours za rok

- realné dosazitelné vytizeni je cca 70-80 %, tj. az cca 55 mil. c/h / rok
priklad aktivity uzivatelt (celkem ~ 520 uzivatela):

- max. 2,5mil. corehours / uzivatel za (posledniho) ptl roku

- max. 350tis. corehours / uzivatel za mésic

—

l
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Meta VO - software
- ~180 raznych aplikaci

- viz http://meta.cesnet.cz/wiki/Kateqgorie:Aplikace

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

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

komercni i volny software pro aplikaéni chemii
- Gaussian 09, Gamess, Gromacs, ...

materialové simulace
~ Wien2k, ANSYS Fluent CFD, ...

strukturni biologie, bioinformatika
- fada volné dostupnych baliku

hledame naméty na dalsi sdilitelny/genericky software
- i komereni
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%WECESN ET

Meta VO - software
~ 180 ruznych aplikaci

- viz http://meta.cesnet.cz/wiki/Kateqgorie:Aplikace
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%WECESNET

- davkove ulohy

- popisny skript ulohy

- 0znameni startu a ukonceni ulohy
- Interaktivni tlohy

- textovy i graficky rezim
- cloudové rozhrani

- zakladni kompatibilita s Amazon EC2

- uzivatelé nespousti ulohy, ale virtualni stroje
= opét zaméreno na veédecke vypocty
= moznost vyladit si obraz a pfenést ho do MetaCentra (Windows, Linux)
= podpora pro aplikace, kterym gridovy pfistup nevyhovuje

27.6.2013 SPC @ VSB-TU Ostrava 12
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Centrum CERIT-SC

= vyzkumné centrum budované na UVT MU

o transformace Superpoc€itacového centra Brno (SCB) pfi Masarykové
univerzité do nové podoby

= vyznamny Clen/partner narodniho grldove mfrastruktury

. poskytovatel HW a SW zdroju

m  SMP uzly (1600 jader)

s HD uzly (2624 jader)

m Ulozné kapacity (~ 3,5 PB)

m  SW vybava totozna s MetaVO
ll. sluzby nad ramec ,bézného”

HW centra —
zazemi pro kolaborativni vyzkum

http://www.cerit-sc.cz
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CERIT-SC - sluzby pro podporu vyzkumu

Infrastruktura
- vysoce flexibilni (interaktivni, experimentim pfiznivé prostiedi)
- minimalni administrativa (zadné zadosti o zdroje)
= zdroje jsou dostupné ,ihned” (v zavislosti na aktualnim vyuziti)
Vyzkum a vyvoj
- Vlastni (zaméreny na principy a technologie e-Infrastruktury a jeji optimalizaci)
- Kolaborativni

= snaha o aplikaci Spi¢kové ICT za ucelem prekonani dosavadnich limitu
vyzkumu nasich partnert
0 skuteCna védecka spoluprace — ne jen ,nabizeni vykonu® Ci ,servisni ¢innosti”
= zahrnujici navrh a optimalizaci algoritm(, modell, nastroju a prostredi dle
potfeb uzivatelU/partneru
0 — spoluprace informatikd a uzivatelu z mnoha ruznych védeckych oboru

27.6.2013 SPC @ VSB-TU Ostrava 15
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CERIT-SC - kolaborativni vyzkum

= spoluprace a podpora vyzkumu formou:
o vedeni DP a PhD praci studentu FI MU
o vedeni/konzultace DP a PhD praci externich studentu

o participace na narodnich/evropskych projektech
= ELIXIR,ICOS, ...

= silné odborné zazemi:
o organizaéné souéast Ustavu vypoéetni techniky MU
o dlouholeta tradice spoluprace s Fakultou informatiky MU
o dlouholeta tradice spoluprace se sdruzenim CESNET
= SCB (nyni CERIT-SC) je zakladatel MetaCentra

27.6.2013 SPC @ VSB-TU Ostrava 16
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Priklady spoluprace s partnery |.

Rekonstrukce stromu z jeho laserového skenu
partner: CzechGlobe (prof. Marek, doc. Zemek, dr. Hanu$, dr. Kaplan)
cil projektu: navrh algoritmu pro rekonstrukci

stromu (smrku)
- z mraku nasnimanych 3D bodu
strom nasniman laserovym snimacem LIDAR

= vystupem jsou souradnice XYZ +
intenzita odrazu

- o0Cekavany vystup: 3D struktura popisujici strom

hlavni problémy: prekryvy (mezery v datech)

27.6.2013 SPC @ VSB-TU Ostrava 17
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Priklady spoluprace s partnery |l.

Rekonstrukce stromu z jeho laserového skenu — cont'd

v ramci DP navrzena inovativni metoda rekonstrukce
3D modelt smrkovych stromu "

rekonstruované modely vyuzity v navazném
vyzkumu

- ziskavani statistickych informaci o mnozstvi drevité
biomasy a o zakladni struktufe strom

- parametrizované opatrovani zelenou biomasou
(mladé vétve + jehlicky) — soucast PhD prace

- importovani modelt do nastroji umoznujicich analyzu
Sifeni slunecniho zareni s vyuzitim DART modelu

27.6.2013 SPC @ VSB-TU Ostrava 18
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Priklady spoluprace s partnery lll.

= Pouziti neuronovych siti pro doplnovani chybeéjicich dat
eddy-kovariancnich meéreni

o partner: CzechGlobe (prof. Marek, dr. Pavelka)

o cil projektu: nalezeni nové, plné automatické metody pro
doplnovani chybegjicich mereni
= formou uceni na historickych datech

0 doprovodné charakteristiky — teplota, tlak,
vihkost, ...

o hlavni problémy:
= nutnost brat v uvahu i historicka data
= les se vyviji (roste)

27.6.2013 SPC @ VSB-TU Ostrava 19
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Priklady spoluprace s partnery |V.

Identifikace oblasti zasazenych geometrickymi distorzemi v
leteckych skenech krajiny
 partner: CzechGlobe (prof. Marek, dr. Hanus)
- cil projektu: nalezeni nové, plné automatické metody pro identifikaci
oblasti, ve kterych doslo pri skenovani k nahlému vychyleni letadla
- atim zkresleni skenovanych dat
- — analyza obrazu

- existujici pristupy vhodné spise pro detekci problému ve skenech objektu
pravidelnych tvart (domy) nez pro detekci v rozmanitém porostu

 hlavni problémy: rozmanita struktura stromu

27.6.2013 SPC @ VSB-TU Ostrava 20
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Priklady spoluprace s partnery V.

= Virtualni mikroskop, patologické atlasy
o partner: LF MU (doc. Feit)
o cil projektu: implementace virtualniho mikroskopu pro

dermatologicky atlas (webova aplikace)

= zobrazuje skeny tkani
0 rozliSeni az 170000x140000 pixelu
0 slozeno z dlazdic (az 30000 ks)

= umoznuje ,doostfovat” jako skuteCny
mikroskop

o hlavni problémy:
= optimalizace zpracovani snimku, autentizace

27.6.2013 SPC @ VSB-TU Ostrava 21
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Priklady spoluprace s partnery VI.

Hledani problematickych uzavirek v silniéni siti CR

partner: Centrum Dopravniho Vyzkumu v.v.i., Olomouc
(dr. Bil, dr. Vodak)

cil projektu: nalezeni metody pro identifikaci problémovych uzavirek
v silniCni siti CR (aktualné Zlinského kraje)
- ldentifikace uzavirek vedoucich (dle definovanych ohodnocovacich
funkci) k problémUm v dopravé

hlavni problémy: vypocCetni naroCnost

27.6.2013 SPC @ VSB-TU Ostrava 22
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Priklady spoluprace s partnery VII.

Biobanka klinickych vzorku (BBMRI_CZ)
- partner: Masarykuv onkologicky ustav, Recamo

Modely Sireni epileptického zachvatu a dalSich déji v mozku

- partner: LF MU, UPT AV, CEITEC
Fotometricky archiv astronomickych snimku
Extrakce fotometrickych udaju o objektech z astronomickych
snimku
Automatickeé fitovani kontinua echelletovskych spekter
- 3x partner: Ustav teoretické fyziky a astrofyziky PFF MU
Bioinformaticka analyza dat z hmotnostniho spektrometru
- partner: Ustav experimentaini biologie PFF MU
Synchronizace €asovych znac€ek v leteckych snimcich krajiny
- partner: CzechGlobe

27.6.2013 SPC @ VSB-TU Ostrava 23
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CERIT-SC HW/SW - zavérecdné shrnuti

Hardware:

= SMP: 20 uzll (zewura cluster)
o 80 jader a 512 GB paméti na uzel

= HD: 48 nodes
o Brno (zegox cluster)
= 12 jader a 90 GB paméti na uzel

o Jihlava (clustery zigur a zapat)
= zigur: 16 jader a 128 GB paméti na uzel
= zapat: 16 jader a 128 GB pameéti na uzel

= vSechny uzly v danych méstech vzajemné propojeny Infinibandem
= vlastni ulozisté pro domovské adresare uzivatell
o 1xvBrné a 1x v Jihlavé

Software: SW vybava zcela shodna s uzly MetaCentra

27.6.2013 SPC @ VSB-TU Ostrava 24
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CESNET e¢-infrastruktura sc
Cerit

{ VI CESNET & Ulozné sluzby }
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pro vedu, vyzkum

Czech Sauvcaton @ vzdelavani scientific cloud

Budovana infrastruktura datovych ulozist’

trojice ulozist: Plzen, Jihlava, Brno | - i‘
- planovana fyzicka kapacita cca 16+ PB
- dualni pripojeni do paterni sité

Plzen v pilotnim provozu od kvetna 2012
- cca 500 TB disku + 3300 TB pasek
Jinlava a Brno

- finiSuji dodavky/instalace

- obé zalozeny na MAID technologii

http://du.cesnet.cz SANET

27.6.2013 SPC @ VSB-TU Ostrava 26
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a vzszﬁélézvéi;i scientific cloud
Moznosti vyuziti datovych ulozist’ .

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 vétSimi objemy dat,
pfipadné je zverejfiovat

,Neco jineého"

- v ramci moznosti |ze podpofit i jiné scénare

27.6.2013 SPC @ VSB-TU Ostrava 27
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a vzdelavani scientific cloud

Moznosti vyuziti datovych ulozist’ Il.
a naopak: na co se vzdalené uloziste prilis nehodi

- interaktivni prace zejména s vétSim mnozstvim malych souboru

- ukladani dat s potrebou pfistupu v realném Case
prioritou je spolehlivost ulozeni, dostupnost méné
,pokud pfi nedostupnosti dat zemre pacient, pak sem takova data nepatfi®

- duavod: ulozisté jsou hierarchicka (rychlé disky - pasky, MAID)
Pristupy k ulozisti
souborové
- NFSv4 (znamé uzivatelim MetaCentra)
- vyhledove CIFS (znamy ,sitovy disk® z Windows)
- rsync, scp, FTPS, ...
gridove ulozisté v systemu dCache
blokova zarizeni

27.6.2013 SPC @ VSB-TU Ostrava 28



CESNET ©infrastrukiur: 5C

a vzdelavani scientific cloud

DU — sluzby dostupné uzivatelim

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

uschovna dat — FileSender

o webova sluzba pro jednorazovy prenos velkych souborU
velkych = aktualné 500 GB
http://filesender.cesnet.cz

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

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

27.6.2013 SPC @ VSB-TU Ostrava 29
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pro vedu, vyzkum
nescenneneman @ VZAelavani scientific cloud

CESNET e¢-infrastruktura sc
Cerit

FileSender — ukazka I.

an initia tive by

s FILESENDER ,  (aamet @uie Hppner® ETRyer

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.
Pfihlasit —

CESNET

27.6.2013 SPC @ VSB-TU Ostrava 30
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S
pro vedu, vyzkum cerlt

roscanmoneaon @ VZAelavani scientific cloud

FileSender — ukazka Il.

CESNET

edu‘ID’cz +

Prihlaseni
O federaci | Politika | Kontakt | Napovada
Zvolte svou domovskou organizaci Uzivatelské jméno

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

entizaci,
M Heslo
|CESNET, z. s. p. o. v | | Zvolit |

L UloZit tuto volbu do ukonéeni relace prohliZeée,

) Uloit tuto volbu nastalo. Piihlasit ﬁ

Operatorem federace edulD.cz je CESMET, z.5.p.0.
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CESNET e¢-infrastruktura sc
Cerit

FileSender — ukazka lll.

| 4 — D |
. | an initiative by
_? FILESENDER , aamet @uiier) Hpner® GZReT
Mahrat novy soubor Pozvanky Me soubory Pomoc O programu Odhlasit
Vitejte Tomas Kosfar | UP: 1820 files (2205GB) | DOWN: 2065 files (1876GB) |1.5-rc1 HTML &

Nahrat soubor

Prijemce: | VloZte emailové adresy
pfijemcu

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

Predmét: (volitelng) I

I Zprava: (volitelng)

Vyberte soubor

Kliknéte na Odeslat

000 ®

Datum expirace: |18- 04 2013

r Vybrat soubar ISoubor nevybran

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

Vyberte soubor:

CESNET
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pro vedu, vyzkum
Crech Educatian =4 - = 1 * - g
and Sclentific NETwork a deEIEVH ni SC|entlf|C CIOUd

CESNET e¢-infrastruktura sc
Cerit

{ VI CESNET & Podpora spoluprace }

27.6.2013 SPC @ VSB-TU Ostrava 33



CESNET ©infrastrukiur: 5C

a vzdélavani scientific cloud
Prostredi pro podporu spoluprace

Profil sluzeb:

Podpora interaktivni spoluprace v realném Case

o videokonference (H.323 infrastruktura, pomoc s vybérem SW/HW)
o webkonference (Adobe Connect, podpora spoluprace)

o specialni prenosy

o IP telefonie

Podpora pasivni ucasti na akcich

o streaming a videoarchiv (farma streamovacich serveru)

Spoluprace a konzultace
Vlastni vyzkum a vyvoj http://vidcon.cesnet.cz

27.6.2013 SPC @ VSB-TU Ostrava 34


http://du.cesnet.cz/

L =

C E S N ET e-infr u Stri }:;'r: @
pro vedu, vyzkum Cerlt

a vzdelavani scientific cloud

Prostredi pro spolupraci — videokonference
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CESNET ¢ infrastrukturs 5C
. pro védu, vyzkum C erlt

a vzdélavani scientific cloud
Komunikacni infrastruktura

Zakladni komponenta e-infrastruktury: vysokorychlostni
pocitacova sit CESNET?2

o spolehlivost sité zajiSténa dualnim pfipojenim uzlu

o vykon siteé: L | %g
jadro sité 100 Gbps %\?‘onm 'f“::BB/ ot
uzly do jadra pfipojeny N "

40-100 Gbps ;

o primé propojeni (na fyzicke
vrstvé do pan-evropske sité
pro vyzkum a vzdélavani

24 km

. ’ o € RoADM wrel s 80-wxc () HuB wzel

Do = LT (] G ROADM e ) oncon uze
Plzeit e e Ceské Budjovice @trﬂmpnndémﬂ uzel enptick;i zesilovat
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CESNET ¢ infrastrukiura D
pro vedu, vyzkum ‘ :erlt
Czech Educaton g yvzdelavani scientific cloud

y u

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 sité

27.6.2013 40



CESNET einfrastrukturs 5C

a vzdelavani scientific cloud

Bezpecnost

Reseni bezpeénostnich incidentt

platforma (technicka, organizacCni) pro reseni a asistenci pri reseni
bezpeénostnich incidentl v e-infrastruktufre CESNET a
administrativni doméné komunity

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

bezpecnostni tym CESNET-CERTS

@ =SINET
& RTS

http://csirt.cesnet.cz

dalsi sluzby:
- Skoleni pro (nejen) studenty prvnich ro¢nikii
- dalSi osvétova Cinnost

skoleni, seminare, workshopy, ...
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CESNET elnfrastrukture 1
TR cerit

= e'_:-?-.;lr"!.'-ﬁ':'{::”;-"rl-’n:,:",.'fa Ni i ifi
a vzdelaval scientific cloud

Federalizovana sprava identit

Ceska akademicka federace identit edulD.cz Ed”@“’-

autentizacni infrastruktura pro vzajemné vyuzivani identit uzivatell pfi

rizeni pfistupu k sitovym sluzbam

- uzivatel vyuziva pouze jedno heslo pro pristup k vice aplikacim

- spravci aplikaci neudrzuji autentiza¢ni data uzivatell, ani neprovadi
autentizaci

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

]

E 1
edufliDyc=z= \-\ i
A [
1
1

[ ] v . . ,
Hostel IdP pro uzivatele z instituci % |
nezapojenych do edulD.cz e  poskytovatelé
X r.'m!Mﬂllm‘lmltm‘mUli{rﬁmrm-‘m!WJ/HHHHJW -\ SIUéeb = SP

" napf. AV CR >

Poskytovatelé
identit - IdP

http://www.eduid.cz
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CESNET

pPro v edu, f_ Cerl t
a vzdelavani

scientific cloud

Certifikaty pro uzivatele a servery (PKIl)
Certifikacni autorita CESNET CA
 vydavani certifikat od TERENA (Trans-European

Research and Education Networking Association)
« Sluzby CESNET CA:

vydavani osobnich certifikatu

Mame: “Jane Doe”

Key-Exchange Key: (%
o
Signature Key: :F

Serial #: 29483756

vydavani certifikatl pro servery a sluzby
certifikace registracnich uradu
certifikace certifikaCnich uradu

Other Data; 10236283026273
Expires: 618196

Signed: CA’s Signature

http://pki.cesnet.cz
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CESNET ©infrastrukiur: 5C

a vzdelavani scientific cloud

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
zaclenovani novych organizaci
provoz infrastruktury RADIUS servert

®
eduroam .cz http://www.eduroam.cz
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S
Cern

a vzdelavani scientific cloud

Dalsi sluzby VI CESNET

Konzultace a Skoleni

- bezpec€nostni skoleni

_ teChniCké kOﬂZUltace Vice viz http://www.cesnet.cz/sluzby
- Cisco akademie

Pokrocile sitove sluzby

- fotonické a lambda sluzby

- Casove sluzby v siti

Prostfedi pro vyvoj a testovani aplikaci/protokolt (PlanetLab)
Transfer technologii

- navrh optickych siti a systému ,na miru®

- poskytovani licenci k vyvinutym zafizenim

Interni sluzby

- systém spravy uctl uzivatell infrastruktur VI CESNET a CERIT-SC (Perun)
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CESNET ¢ infrastrukturs 5C
N Nro vedu. vvzkum C erlt

a vzdelavani scientific cloud

A4

Zaver
VI CESNET:
- vypocéetni sluzby (MetaCentrum NGI & MetaVO)
- ulozneé sluzby (archivace, zalohovani, vymeéna dat, ...)

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

- dalSi podpuarné sluzby (...)

Centrum CERIT-SC:

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

- sprava identit uzivatell jednotna s VI CESNET

Hlavni sdeleni prezentace: ,Pokud v poskytovanych sluzbach
nenalézate feSeni Vasich konkrétnich potfeb, ozvéte se — spoleCnymi
silami se pokusime feseni nalézt..."
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pro védu, vyzkum
Czrech Education A - i i
ech Ed a vzdelavani scientific cloud

and Sclentific NETwork

“ CESNET e¢-infrastruktura sc
CeTIt

rebok(@ics.muni.cz

www.cesnet.cz www.metacentrum.cz WWW.Cerit-sC.Cz
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Hands-on seminar




Overview

Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ...
How to ...
How to ...
How to ...
How to ...

How to .

specify requested resources

run an interactive job

use application modules

run a batch job

determine a job state

. run a parallel/distributed computation

Another mini-HowTos .
What to do if somethlng goes wrong?

CERIT-SC specifics

Real-world examples

%NECESN ET

27.6.2013
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%NECESN ET

Grid infrastructure overview |I.

Liberec @

Ostrava

: . O I 0 m 0 u C ‘ :
@uinhlava

E. Brno
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user

frontends

skirit

konos

v

nympha

hermes

ssh (Linux)

putty (Windows)

tarkil

zuphux

all the nodes available
under the domain
metacentrum.cz

pbsmon on web portal

T T80 3803 s P

gsub

>

Grid infrastructure overview |l.

PBS/Torque

servers

arien

wagap

%WECESN ET

computing
nodes

non-virtualised nodes

mandos1

\ mandos2

\ . "
\\vnrtuallsed nodes
\

\\ tarkil1
L |
tarkil1-1

tarkil1-2

tarkil2
tarkil2-1 |

tarkil2-2 |

27.6.2013
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CESNET

Grid infrastructure overview lll.

frontends, computing nodes storage frontans

storage-brno1.metacentrum.cz

CPUs (Brno node) NFSv4 file server
RAM | with 100TB disk array
local disk /scratch/user @ 7
/home . — 4 g@@@@
network disk /storage/brno1/home/user |- P
network disk /starage/brno2/home/user
network disk /storage/plzen1/home/user e
network disk /software, /packages/run gy

" ST storage-brno2.metacentrum.cz

Y . / - NFSv4 file server
CPUs (Brno node) \ 4 with 120TB disk array
= | Geses
local disk /scratch/iuser =3 SN §
/home S T
network disk /storage/brno1/home/u;\> P
network disk /storage/brno2/home/user P VAN P e L T
network disk /storage/plzen1/home/user SN g NFSv4 file server
network disk /software, /packages/run S with 120TB disk array
-7 88888

CPUs (Plzen node) 7
RAM
local disk /scratch/user @ PR o
/home v P B :
network disk /storage/brno1/h0me/user\'ﬁ ~ seplicated ARS servers

T ad for software installations

B88

network disk /storage/brno2/home/user
network disk /storage/plzen1/home/user “-
network disk /software, /packages/run
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frontends, computing nodes

Grid infrastructure overview lll.

CESNET

storage frontends

storage-brno1.metacentrum.cz

CPUs (Brno node)
RAM

local disk /scratch/user @

/home —
network disk /storage/brno1/home/user -

NFSv4 file server
e with 100TB disk array

_— | BE88E8E

r/’ ll‘

network disk /storage/brno2/home/user | o/
network disk /storage/plzen1/home/user | T e /
network disk /software, /packages/run = T 7

. “--.\ ye AT | Storage-brno2.metacentrum.cz

’ NFSv4 file server
CPUs (Brno node) with 120TB disk array
el 8888
local disk /scratch/user @
/home yd
network disk /storage/brno1 Ihome/us;r‘.“'
network disk /storage/brno2/home/user <] . storage-plzent.metacentrum.cz
network disk /storage/plzen1/home/user 3 T NESv4 fila server
network disk /software, /packages/run o /,‘\ R — with 120TB disk array
ag 7 // \ 4 @@@@@

CPUs (Plzen node) :;"k{\\ \ _,_,,.,..,‘./-
RAM Yl TN
local disk /scratch/iuser =3 vy N
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Overview

Brief MetaCentrum introduction
Brief CERIT-SC Centre introduction

Grid infrastructure overview

How to ...
How to ...
How to ...
How to ...
How to ...

How to .

specify requested resources

run an interactive job

use application modules

run a batch job

determine a job state

. run a parallel/distributed computation

Another mini-HowTos .
What to do if somethlng goes wrong?

CERIT-SC specifics

Real-world examples

%NECESN ET

27.6.2013
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%"'ECESN ET

How to ... specify requested resources |.

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

requires
o and how many of them
= means for example:
number of nodes
number of cores per node

amount of free memory

O 0O 00 0 D

o etc.

= the resource requirements are then provided to the gsub utility

(when submitting a job)

an upper estimation of job’s runtime

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

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

detailni popis#Specifikace pozadavkl na vypocetni zdroje

27.6.2013
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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:

%NECESN ET

How to ... specify requested resources lII.

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

27.6.2013

SPC @ VSB-TU Ostrava
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%NECESN ET

How to ... specify requested resources lll.

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
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%"'ECESN ET

How to ... specify requested resources |V.

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

= 2 nodes, both of them having 3 processors:
O -1 nodes=2:ppn=3

= 5 nodes, each of them with 2 processors:
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:
2 -1 nodes=1l:ppn=1+1:ppn=2+2:ppn=4
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%"'ECESN ET

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.d. -1 nodes=3:ppn=l:cl skirit
= 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
= asking for a specific node(s):
o general format: -1 nodes=..:<node name>
o e.g., -1 nodes=l:ppn=4:manwe3.ics.muni.cz
= 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.g., -1 nodes=l:ppn=4:~"cl manwe

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

How to ... specify requested resources VI.

Specifying memory resources (default = 400mb):

= general format: -1 mem=...<suffix>
0 e.g., -1 mem=300mb
o e.g., -1 mem=2gb

Specifying job’s maximum runtime (default = normal):

= Itis necessary to aSS|gn a job into a queue, providing an
upper limit on job’s runtime:
o short = 2 hours, normal (default) = 24 hours, long = 1 month
= general format: -q <queue name>
o e.d., —gq short
o e.g.,, —q long
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to ... specify requested resources VII.

%WECESNET

Specifying requested scratch space:

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

o the scratches are local to the nodes (smaller) and/or shared for the nodes of a
specific cluster over Infiniband (bigger) -- currently “mandos” cluster only

= thus being as fast as possible
Scratch space: -1 scratch=..<suffix>
g e.g., -1 scratch=500mb

there is a private scratch directory for particular job
o /scratch/$USER/job $PBS_JOBID directory for job’s scratch

there is a SCRATCHDIR environment variable available in the system
o points to the assigned scratch space/location
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Y 3
7 Met I

How to ... specify requested resources VII.

Specifying requested scratch space:

= useful, when the application performs 1/O intensive operations OR for long-
term computations (reduces the impact of network failures)

a
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%WECESN ET

ow to ... specify requested resources VIlI.

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.d., -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)
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%WECESN ET

How to ... specify requested resources IX.

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?
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%WECESN ET

ow to ... specify requested resources X.

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

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
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%NECESN ET

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?

= CERIT-SC specifics

= Real-world examples
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%"'ECESN ET

How to ... run an interactive job |I.

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
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%WECESNET

How to ... run an interactive job II.

Textual mode: simple

Graphical mode:

= (easier, preferred) 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=...

= 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
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%WECESN ET

How to ... run an interactive job llI.

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?

l
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9ECESNET
W
/

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.
« PBS JOBID ... job’s identificator

« PBS_NUM_NODES, PBS NUM_ PPN ... allocated number of
nodes/processors

« PBS_O WORKDIR ... submit directory (alert: /nome path!)
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How to ... use application modules I.

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

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
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Application modules:

loading an application into the environment:
2 S module add <modulename>

o e.g.,, module add maple

listing the already loaded modules:

o $ module list

unloading an application from the environment:

o $ module del <modulename>

o e.dg., module del openmpil

%NECESN ET

How to ... use application modules II.

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
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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):
o gsub —gq MetaSeminar -1 nodes=1 myscript.sh
o results in getting something like “12345.arien.ics.muni.cz”
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= 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”
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How to ... run a batch job II.

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

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

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

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

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 "rm -r SSCRATCHDIR" TERM EXIT

# set the location of input/output data
DATADIR="/storage/brnol/home/SUSER/"

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

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

# ... initialize & 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 $DATADIR || { trap - TERM EXIT && echo "Copy output data
failed. Copy them manualy from "hostname " >&2 ; exit 1 ;}
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==="How to ... run a batch job IV.

Using the application modules within the batch script:

= to use the application modules from a batch script, add the following
line into the script (before loading the module):
o if you use different shell, change the shell identifier (bash - sh | tcsh | ksh | csh | ...)

. /packages/run/modules-2.0/init/bash

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 "rm -r SSCRATCHDIR" TERM EXIT

# set the location of input/output data
DATADIR="/storage/brno2/home/SUSER/"

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

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

# initialize the module subsystem and load the appropriate module
/packages/run/modules-2.0/init/bash
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 || { trap - TERM EXIT && echo "Copy output data failed.
Copy them manualy from “hostname ™" >&2 ; exit 1 ;}
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How to ... run a batch job VII.

Questions and Answers:

= Should | 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

= Any other questions?
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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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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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How to ... determine a job state I.

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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%WECESNET

“How to ... determine a job state .

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
QO resources _used, start/completion time, exit status, ...
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%WECESNET

"How to ... determine a job state II.

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 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

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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Jow to ... run a parallel/distributed computation I.

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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marallelldistributed computation |l.

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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marallelldistributed computation IIl.

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, skirit, tarkil, nympha, zewura + zegox (CERIT-SC)

= Submission example:
$ gsub -1 nodes=4:ppn=2:infiniband:cl mandos myMPIscript.sh

= Starting the MPI computation making use of an Infiniband:
o inacommon way: $ mpirun myMPIapp
= the Infiniband will be automatically detected
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m parallel/distributed computation II.

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, zewura + zegox (CERIT-SC)

= Submission example:
$ gsub -1 nodes=4:ppn=2:infiniband:cl mandos myMPIscript.sh

Planned improvements:

 an intelligent “infiniband” attribute

 just the nodes interconnected with a shared IB switch will be chosen
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ow to ... run a parallel/distributed computation V.

Distributed jobs (MPI): accelerating their speed II.
=  totest the functionality of an Infiniband interconnection:
o create a simple program hello.c as described here:

http://www.slac.stanford.edu/comp/unix/farm/mpi.html
o compile with “mpicc”

$ module add openmpi
$ mpicc hello.c -o hello

o run the binary (within a job) with the following command:
$ mpirun --mca btl “tcp hello
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%"'ECESN ET

ow to ... run a parallel/distributed computation IV.

Distributed jobs (MPI): accelerating their speed II.
=  totest the functionality of an Infiniband interconnection:
o create a simple program hello.c as described here:

http://www.slac.stanford.edu/comp/unix/farm/mpi.html
o compile with “mpicc”

$ module add openmpi
$ mpicc hello.c -o hello

o run the binary (within a job) with the following command:
$ mpirun --mca btl “tcp hello

Hint:

see the solution at /storage/brno2/home/jeronimo/MetaSeminar/20130627-VSB/IB hello
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ow to ... run a parallel/distributed computation V.

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)

N Any other questions?
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=" Another mini-HowTos ... I.

= 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)
= XXX =brno1, brno2, brno3-cerit, plzen1, budejovice1, prahat, ...

o — connect directly to the storage frontends (via SCP or SFTP)
$ sftp storage-brnol.metacentrum.cz
$ scp <files> storage-plzenl.metacentrum.cz:<dir>
etc.
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 ... II.

= 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 ... lll.

= 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 see 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
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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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CERIT-SC specifics

In comparison with the MetaVO infrastructure, the CERIT-SC
infrastructure has several specifics:

= own frontend (zuphux.cerit-sc.cz)
= own scheduling server (wagap.cerit-sc.cz)

= no queues for jobs’ maximum runtime specification
o the maximum runtime is specified via a qsub’s walltime parameter
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CERIT-SC: job submission

From CERIT-SC frontend (zuphux.cerit-sc.cz):
“‘common way” (just the walltime specification is necessary — see later)

From MetaCentrum frontends:

= necessary to specify the CERIT-SC’s scheduling server:
skirit$ gsub -g @wagap.cerit-sc.cz -1
skirit$ gstat —-gq @wagap.cerit-sc.cz
skirit$ gstat —-f 12345.wagap.cerit-sc.cz

Note: It is also possible to submit MetaVO jobs from the CERIT-SC frontend:
= zuphux$ gsub —-gq short@arien.ics.muni.cz -1

= zuphux$ gstat —-g @arien.ics.muni.cz

m zuphux$ gstat -f 12345.arien.ics.muni.cz

|

details: http://www.cerit-sc.cz/cs/docs/access/
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CERIT-SC: maximum job’s runtime specification

= ho queues
= specified using the qsub’s walltime parameter (default value 24 hours)

o general format:
-1 walltime=[[hours:]minutes:]seconds|[.miliseconds]

= examples:

0 S gsub -1 walltime=30 myjob.sh
- a request to submit the myjob.sh script, specifying it's maximum run-time in the length of
30 seconds (submitted via the CERIT-SC frontend)

0 S gsub -1 walltime=10:00 myjob.sh
- a request to submit the myjob.sh script, specifying it's maximum run-time in the length of
10 minutes (submitted via the CERIT-SC frontend)

o $ gsub -g @wagap.cerit-sc.cz -1 walltime=100:15:00 myjob.sh

- a request to submit the myjob.sh script, specifying it's maximum run-time in the length of
100 hours and 15 minutes (submitted via a MetaCentrum frontend)
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Real-world examples

Examples:

Maple

Gaussian

Gromacs

Matlab (parallel & distributed)
MrBayes

Scilab

= demo sources:
/storage/brno2/home/jeronimo/MetaSeminar/20130627-VSRB

command:
cp -r /storage/brno2/home/jeronimo/MetaSeminar/20130627-VSB SHOME
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CESNET

D
Ceritl

scientific cloud

Thank You for attending!

rebok(@ics.muni.cz

www.cesnet.cz www.metacentrum.cz WWW.Cerit-sCc.Cz
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