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-«

Client
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xauth — nporpamma sl yopaBJICHHUS JOCTYIIOM

ssh -X / -Y - «mpoOpocuTh» X-COeOIUHEHHE.

startX — 3amyCTUTh X-CEPBEP
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X-server

X-Protocol

Windows
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ynpasJsieHUe 3apgavdamMm

3agauu

e Torque

e LSF
 LoadLeveler
e Slurm

e Cleo
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- Torque

« HacneagHunk OpenPBS
 CraHpgapT OAns MHOMMX CUCTEM

- LSF

 Kommepyecknm NpoaykT
« Haunbonee pa3BUTbIN MHCTPYMEHT
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- Slurm
» PaspaboTka Livermore Computing Center

 BcTtpoeHHasa nogaepxka nonynsapHbix MPI
 MogynbHOCTb
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- Cleo

e nogaepxka bonblunHcTBa BapnaHToB MPI
* TMOKas noaaep Kka napannenbHbIX cpen

* PACLUNPAEMOCTb

* KOHTPOJIb 3a4a4 Ha y3rnax
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ynpasJsieHue 3a0aHUAMM

RUN

mpirun.real

\J

application
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ynpaBJieHUe 3aaHUaAMM

Slurm:

sbatch/srun - mocTaBUThH 3a/1a4y B OUepeb

" -N YHUCJIO IPOIIECCOB
= -N 4mci0 y3J10B

= -p uUMs pasjaecia
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ynpaBJieHUe 3aaHUaAMM

squeue - IIPOCMOTP 3a4a4d (OYepeIn)

p ...
-0 DOPMAT

-u userl,user2,...
-1 jobid1,jobid2,...

-n nodel.node?2,...
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ynpasJsieHue 3a0aHUAMM

%P = partition
%1 =1d

%u = user

%] = jobname
%M = runtime

%e = expected end
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%T = state
%D = n allocated nodes
%C = n allocated cpus

%Tr = reason

[Tpumep: %10P %.7i %10u %.8j %10M %10e %10T
%.5D/%5C %r

PARTITION JOBID USER TIME END TIME STATE NODES/CPUS REASON
test2 126744 piskun mpiarray 2-21:16:42 NONE RUNNING 4/32 None
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sinfo - MPOCMOTpP CTATUCTUKH OYEpEIcH
%P = partition

%a = availability (up/down/...)

%C = CPUS (alloc/dle/...)

%T = state (IT0 CTPOKE Ha COCTOSHUE)
%N = nodes list
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sinfo

"%10P %10a %C™

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

regular4d 3714 allocated

"%10P 9%20C %20T %N"

regular4d 29304/0/0/29304  allocated
nodel-001-[01-20,23-27,29-32], ....
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scontrol - ynpasnenue/npocmorp BCEM

show ENTITY ID
aliases, config, daemons, frontend, job, node,
partition, reservation, slurmd, step, topology,

hostlist, hostnames

Kypc «AOMUHUCTPUPOBAHME CYNEPKOMMbIOTEPOB» 16/45



ynpasJsieHue 3a0aHUAMM

scontrol

scontrol update nodename=NODES State=state
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ynpaBJieHUe 3aaHUaAMM

Cleo

# tar xfvz cleo-*.tgz

# cd cleo-*
# make & & make install

# ssh node-1 (cd cleo-*; make install)
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v1 /etc/cleo.cont

main.pe = nod

e-1:1 noc

main.pe = nod

exec line = /opt/openmp1/bin/mpirun \

el:2 ...

e-2:1 noc

--hostfile $file \

-n $np $task
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ynpaBJieHUe 3aaHUaAMM

vi1 /etc/cleo.conft

file head = $node

coll nodes=0

single.exec line = ssh -t $nodes 'cd $dir; $task'
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chgrp mp1 /opt/openmp1/bin/*run*

chmod o-rwx /opt/openmpi1/bin/*run*
$ mpirun -np 10 ./cp1

$ tasks
$ cleo-submit -np 10 ./cpi
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KoMnunaTopbl

>GNU
>|ntel
»Pathscale
>PGl

»cuda
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[fporpaMMHan cpepa —
KOMMUNATOPDLI

- gcc/gfortran
e DecnnaTHOCTb

e HenonHasa nogaepxka f90/f95
* He Bcerga xopoluas npon3BognTeNbHOCTb
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- Intel

e OpenMP

* XoOpoLwlas nponssoauTensHocTb (aaxe Ha AMD)
* COBMECTMMOCTb C gcc/gfort no dpopmaTtam

e OTHOCUTEINbHO HEBbLICOKAA LIEHA
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- PathScale
- PG

* OTNMMYHasA NPON3BOANTENIbHOCTb

e CcTaHOAapT AN MHOIMMX NPUNOXEeHU

e NOCTATOYHO BbICOKadA LeHa

« PGl — nopgpepxka GPU (OpenACC)
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mpich
mvapich
openmpi
Intel

HP/Voltair/...
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- MPICH

e Haumbonee «obkaTaH»

* He TpebyeT yCTaHOBKWN HaA Yy3ribl

 Onga manbix |IP-ceten, BepoAaTHO, nyyinm
BapuaHT

e XenatenbHa HacTpounka TCP-cTeka

« MPICHZ2

Kypc «AOMUHUCTPUPOBAHME CYNEPKOMMbIOTEPOB» 27/45



- MvaPICH/MPICH-GM

* OTBETBJIEHME OT Mpich

* odouumansHo Bxogut B OFED(mvapich)

* ONTUMU3ALUUA NO4 NHTEPKOHHEKT

* 1N He ToNnbko (MvaPICH)

* KU3MEHEeHHada cxema 3anycka mvapich —
mpirun He paboTaeT! NyckanTe mpirun_rsh
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- OpenMPI/LAM

e Xopoluaga Nnpon3BoanTENbHOCTb
e OdomnuymanbHo Bxogmnt B OFED

e BO3MOXHOCTU rMOKON HACTPOUKN
e [ToYTn HET OOKYMEHTALNN

Kypc «AOMUHUCTPUPOBAHME CYNEPKOMMbIOTEPOB» 29/45



- Intel MPI

e «HacnegHuk» mpich2

* OTHOCUTENbHas HE3aBUCMMOCTb OT cpeabl
* noaaepxka oTrnagymMkoB
 uHTerpupoBaH B Intel Cluster Tools
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$wget http://www.open-
mpi.org/software/ompi/v1.6/downloads/openmpi-1.6.tar.bz2

$tar xvfj open*tbz2

$cd open*6

$./configure --prefix=/opt/openmpi

$make all install

$export PATH=$PATH:/opt/openmpi/bin

$export LD _LIBRARY_PATH=/opt/openmpi/lib64
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$ mpicc cpi.c -o cpi

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

PGI: -mp
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Mpi-selector

--query BblOpaTb Npodusb
--list CMUCOK Npodonnen
--set YCTaAHOBUTb NPOdOUINb

[Tocne cmeHbl Npodonna OTKPbITbL HOBYHO CECCUIO
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Bpy4yHy1o:

-cc=... IMPI/ OpenMPI

MPICH _CC=... MPICH / MVAPICH / IMPI
| MPI_CC=... IMPI

CC=... MPICH/ MVAPICH

OMPI_CC=... OpenMPI
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- ONONNOTEKN

- BLAS (MKL/APL, Atlas, GotoBLAS,...)
- LAPACK/ScalLAPAC

- PETSc

- FFTW

- Npo4mne
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- AOMNOJIHUTEJIbHbIE CPEOCTBA

* Intel Threading Building Blocks

* Intel Integrated Performance Primitives

* GNU Octave (Mathlab) — ¢ nogaep>xkon MPI
e R, Maxima, ...

e [lapannenbHble A3bIKK
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- OTNaguuKu

« GNU db — TOnbKO HE NnapannernbHbIX KOA...
* Intel db (B KOMNnekTe ¢ KOMNUAATOPOM)
 Allinea DDT

 Vitune Amplifyer

 Trace Analyzer and Collector

« Dimemas, Scalasca, Extrae/Paraver

« Vampire Trace
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- StarCD

- LS-Dyna

- Fluent

- CFX

- FlowVision

[lepen NOKYMNKOW NMOroBopuUTE C TEX.
cneunannucTomMm KomMmrnaHuu.

«C KOMMep4yecknmMm copTtom npobnem Het
N nogaepxka TamMm ngeanbHa» - 3T0 MUM.
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[fporpaMMHan cpepa —
MOHUTOPUHT

-MoHUTOpPUHr

lwtaTHble SNMP-00paboTynkn
ganglia

Nagios

Zabbix

collectd

AntMon
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- ganglia

« OyeHb HarnsgHoe cocTosdAHue
 HeT NpuBA3KK K 3aga4vam
 OrpaHM4eHHOE 4YMCI10 CEHCOPOB
 HeT pearnpoBaHus
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- Nagios, zabbix

 OpwueHTauusi Ha cepBUChHI

e [UWBKOCTb B HACTpounke
 Bo3MOXHOCTb pearmpoBaTb Ha CODbITUA
e Zabbix - web-nHTepeuc
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- collectd

 [MOKOCTb B HACTpounke

 bonblloe Yncno moayneu

 ba3oBas BO3MOXXHOCTb peaKumn Ha cobbITUSA

 HeT ynpaBneHua nofny4yeHHbIMN JaHHbIMU
KpOMe Kak coxpaHeHue B rrd/log
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[fpoyee, HO He nocJyiegHee

>NTP
>Backup
>UPS (NUT)

>Support

>
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Google.com

Yandex.ru
Parallel.ru

Forum.parallel.ru

serg@yparallel.ru
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