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lpuHYyuUnNLI NOCMPOEeHUA
cynepKkoMrnblomepoe
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* [omoebie nakembl unu cobcmeeHHble 3a0advu?

* OueHku macwmabupyemocmu?

* Cnocob pabomsi ¢ cucmemou?

* TpeboeaHus Kk onepamueHocmu obpabomku OaHHbIX?
* biooxem?

* Cpoku pac4émoe?
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v MuHUManbHbIe HavYanbHble 3ampambl
v KOHOMUYHOCMb

v Hyneeasa cmoumMocmb obcnyxueaHus
v He mpebyemcsa HOBbIU nepcoHan

X Omcymcmeue 2apaHmuu CPOKoe

X NomeHyuanbHbie npobnemsl ¢ 10O

X [Nepedaya OaHHbIX

X Be3zonacHocmb 54



v [NonHbIU KOHMponL 060pyooBaHUA
v [apaHmuu uHgpacmpykmypbl

X Cmoumocmb apeHObI

X TpeboeaHus Kk cneyuanucmam
X Heobxo0umocmb noe30okK

X [Mepedaqa OaHHbIX

X Be3zonacHocmb
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v [NonHbIU KOHMponL 060pyooBaHUA
v Kpamkue cpoku peanusayuu

X Cmoumocmb NOKYnKku

X TpeboeaHus Kk cneyuanucmam
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v IKOHOMUS cpeocme
v Kpamkue cpoku peanusayuu
v Huskue mpeboeaHus Kk UHghpacmpykmype

X HeobxoOumocmb nepenuckbieaHus Kooa

X He dnsa ecex 3aday4 nodxooum
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v [NonHbIU KOHMPONb
v BosMmoxxHocmb anepeuda, MoOOugukayuu

X TpeboeaHus K uHhpacmpykmype
X TpeboeaHus Kk cneyuanucmam

X Cmoumocmb
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CTOMMOCTb MOCTPOUKN/apeHabl
CTOMMOCTb BnageHus
TpeboBaHMsa No cneymnasincTam
B0O3MOXHOCTb ncnosnb3oBaHusa MNoO

YcnoBua ygasieHHOro goctyna u nepegaym
OaHHbIX

Ycnosua o6cnyXnBaHus
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* CeTu: ynpasnsoLwas, BblYUCANTENbHASA,
cepBuCHas

* YnpaBnswoLwun y3ern

* Cny)keOHble y3/bl

* BbluncnuresnbHble Y3/ibl

* CeTteBad (pansoBad cucrema

* Cuctema apxmBmpoBaHus
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* DHCP — ynpaBnieHne aapecamm

* TFTP — 3arpys3ka, yctaHOBKa

* NFS — 3arpyska, root-fs

* DNS — ynpaBneHue ceteBbiIMA UMEeHaMu
*NTP — cuHXpoHn3aymna BpeMeHun

* LDAP — ynpaBneHue y4eTHbIMN 3anmncammn
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* [locTyn (ynpaesngawoLmn)

* YNnpas/ieHne 3agadyamu
* JlnueHsun (flexim)

* MOHUTOPWUHT

* CTaTnucTtunKa

* Busyanmsauynsa

* KonnpoBaHue AaHHbIX
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*NFS

* Lustre
*GPFS
* PankFS
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Metadata Server

-~ -~~~ MeTagaHHble

e [13HHLIE

4—p OOuleHne c
OVCKOM

€ = = Pezepr
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DirectFlow
DirectFlov

Serial I1/0 with Parallel Parallel 1/0O with 5

Serial 1/0 with NFSv3



* «M0 0AHOMY>», KJ1IOHNPOBaHUE

* ABTOMaTn3npoBaHHada yCTaHOBKa
* [OTOBbIE CTEeKU

* XCAT
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ABTOMaTN3npoBaHHas yctaHOBKa

RH: anaconda-ks.cfg, SUSE: autoyast.xml,
Debian: preseed.file

linux ks=http:/InyTb-K-channy.cfg
linux autoyast=http:/InyTb-k-tpanny.xmil

linux auto preseed=http:/InyTb-K-channy
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OTOBbIE CTEKU

* ROCKS

* PelicanHPC / Parallel Knoppics
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XCAT

* /iIcnonb3yeT anaconda/autoyast +
reHepaums obpasoB A4 3arpy3ku No cetTu

- Ynpasnsiet DNS, DHCP, TFTP

* NognepxneBaeT ygasieHHOe yrnpaB/ieHne
nutaHuem (4Yepes IPMI)

* /IMeeT BCTPOEHHbIE «MaCCOBble» KOMaHak| .,



OpraHusauna goctyna

XpaHeHne YUYETHbIX 3anncen

YnpasneHune A0oCTYyMNnoMm

KBOTbI
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* SSH + X-Forward

* VNC, RDP

* X2go, SPICE, ...
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* passwd
* nis+
* LDAP

* [mMbépunaHbin MeTon
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* [lnckossble

* [lpoueccopHble

* [lpnoputetbl B ouepeau
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* Torque

* SLURM

* (Cleo

* LSF LoadLeveler, ...
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- Torque

 HacneagHuk OpenPBS
« CraHpapT Ang MHOMMX CUCTEM

- LSF

 Kommepyecknm NpoayKT
« Hawnbonee pa3BUTbLIN MHCTPYMEHT
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- Slurm

« Paspabotka Livermore Computing Center
 BcTpoeHHaa nogaepxka nonynapHeix MPI
 MoaoynbHOCTb
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Cleo

nogaep>kka oonblunHcTBa BapmaHTtoB MPI
rmoékasa noggep:kka napannenbHbIX cpen
pPacCLLNPSIEMOCTb

KOHTPOMb 3aay Ha y3nax
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|
|
| .
Implrun.real
|

\/

application
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e Slurm:

sbatch/srun

-N YMC/0 NPoLECCOoB
-N ymncno y3nos
-p UmA pasgena

- MOCTaBUTb 3a4advy B ovepeb
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e squeue - nNPocMOTpP 3agay (ouepean)
D ...

-0 POPMAT

e -U userl,userz2,...

e -| jobidl,jobid2,...

* -n nodel,nodez,...
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e %P = partition

* %I =id

* %bu = user

* %0 =]obname

* %M = runtime

* %e = expected end
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e 00T = state

e 06D = n allocated nodes

* %C = n allocated cpus
 %r =reason
o [TpUMep: %10P %.7i %10u %10M %10e %10T %.5D/%5C %r

PARTITION JOBID USER TIME END _TIME STATE NODES/CPUS
REASON

test2 126744 piskun 2-21:16:42 NONE RUNNING 4/32 None
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e Sinfo - NPOCMOTP CTAaTUCTUKN o4epenen
e %P = partition

* %a = avallability (up/down/...)

* %C = CPUS (alloc/idle/...)

 %T = state (N0 CTPOKe Ha COCTOSAHME)

* %N = nodes list
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sinfo

"%10P %10a %C™

regular4d up 29712/72/2472/32256
"%10P %6D %20T"

regular4 3714 allocated

"%10P %20C %20T %N™
regular4 29304/0/0/29304 allocated nodel-001-[01-20,23-27,29-32], ....
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scontrol - ynpaeneHue/npocmoTtp BCEM

show ENQY ID

aliases, config, daemons, frontend, job, node,
partition, reservation, slurmd, step, topology,
hostlist, hostnames
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scontrol

scontrol update nodename=NODES State=state
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>GNU

>|ntel

»Pathscale

>PGl

>cuda
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- gcc/gfortran

e DOecnnaTtHOCTb
e HenonHas nogaepxka f90/f95
* He Bceraga Xxopollasi Npon3BoAUTENbHOCTb
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- Intel

e OpenMP

e XOpoLluasi NPon3BOANUTENBLHOCTL (daXke Ha
AMD)

* COBMECTUMOCTbL C gcc/gfort no dpopmaTtam

e OTHOCUTEINbHO HEBbLICOKAA LIEHA
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- PathScale
- PG

* OTNUYHasA NMPOU3BOANTESNIBHOCTb

e CTAHAApPT AN MHOIMMX NPUNOXEHUN

e NOCTATOYHO BbICOKaAdA UeHa

« PGl — nogpnepxka GPU (OpenACC)
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*mpich
>mvapich
>openmpi
>|ntel

>HP/Voltair/...
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- MPICH

* Hanbornee «obkaTaH»

* He TpebyeT yCTaHOBKWN HA Yy3ribl

 Ona manbix |[P-ceten, BeposAaTHO,
Nyyllnn BapuaHT

e XenatenbHa HacTpounka TCP-cTeka

« MPICHZ2
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- MvaPICH/MPICH-GM

e OTBETBNEHWE OT mpich

* odomuymanbHo BxogmnTt B OFED(mvapich)

* ONTUMU3AUNA NOL4 MHTEPKOHHEKT

* U He Tonbko (MvaPICH)

* KU3MEHEHHada cxema 3anycka mvapich
— mpirun He paboTaeT! [lyckanTe
mpirun_rsh
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OpenMPI/LAM

Xopollas npom3BoaAnUTENbHOCTb
OdowmupmansHo Bxoant B OFED
BO3MOXHOCTWN r’MBKOM HACTPOMKM
[ToYTK HET OOKYMeHTaLuunu
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- Intel MPI

e «HacnegHuk» mpich2

e OTHOCUTENbHAaA HE3ABUCUMOCTb OT
cpeabl

* NoaAaep’kka oTnagymMKkoB

 puHTerpuponaH B Intel Cluster Tools
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$ mpicc cpi.c -o cpi

$ mpirun -np 2 --host node-1,node-2 ./cpi
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>GNU: -fopenmp
>Intel: -openmp
»Pathscale: -mp

>PGl: -mp
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Bpy4Hylo:

>-cc=... IMPI/OpenMPI
>MPICH_CC=... MPICH / MVAPICH / IMPI
>| MPI_CC=... IMPI

>CC=... MPICH/ MVAPICH

>OMPI_CC=... OpenMPI
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MoHuUmopuHa

* wmamHblie SNMP-obpabomyuku
* g@ganglia
* Nagios
* Zabbix

e collectd
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ganglia

OyeHb HaaraoHoe cocmosHue
Hem npusssku k 3a0avyam
OzepaHu4YeHHoEe Yucsio ceHcopos8

Hem peaauposaHus
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Nagios, zabbix

OpueHmayus Ha cepeuchl
[ubkocmb 8 Hacmpouke
Bo3mMmoxxHocmb peaauposamb Ha cobbimus

Zabbix - web-uHmepeuc
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- collectd

* [ubkocmb 8 Hacmpouke
* bonbwoe 4ucno mooyneu

* [ba3soeast 803MOXXHOCMb peaKyuu Ha
cobbimus

* Hem ynpaeneHus nomny4eHHbIMU OaHHbIMU
KpoMe KaK coxpaHeHue 8 rrd/log 254



>NTP
>Backup
>UPS (NUT)

>Support

>
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Google.com

Yandex.ru
Parallel.ru

Forum.parallel.ru

serg@parallel.ru
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