CyrniepkomribtomepHbit Komririekec MIY:
"JlomoHocoB"
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Knacmepsbl! u cynepkoMnbiomepbi

KnacTtep:
* PacnpeneneHHasa namaTb
* He npuBA3aH K NPOU3BOAUTENIO

AnbTEPHATUBBI:
e O0OLWaa namMmaTb
* «KnacrtepHas apxuTteKktypa»
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Cynepkomnsiomep «J/IoMOHOCO8»,
2015 200

[TnkoBas Nnpon3BoanUTENLHOCTb 1700.21 TFlop/s
[MponssoantensHocTb (Linpack)  901.90 TFlop/s
OddpektnBHocTb  53%
BoluncnureneHbix y3nos (Intel) 5 104
BoiuncnutensHbix y3nos ([T1Y) 1 065

[Tpoueccopsbl Intel Xeon 5570, 5670 12 346
NVIDIA Tesla X2070 2 130
Uncno npoueccopHbix aaep (x86) 52 168
Uncno npoueccopHbix agep (FM1Y) 954 240
OnepatmBHas namate 92 Thant
KommyHunkaumoHHas cetb QDR Infiniband / 10 GE
Cuctema xpaHeHus OaHHbIX 1.75 lNbanT, Lustre, NFS, ...
OnepaumoHHaga cuctema Clusrtx T-Platforms Edition
3aHMMaemas nnowlaab (Bbluucnutens) 252 M2
JQHepronoTpebneHne (Boluncnutens) 2.8 MBT 6/48
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lNonyyeHue docmyna

Octoshell Cnpageka PervcTpauma Bxog

Octoshell

Cucrtema ynpasneHua goctynom K CynepkomMnsioTepHOMY Komnnekcy MI'Y umeHmn M.B.
JlomoHocoBa

Boiitn ( 3apeructpupoBaTtbca

HWBL MY umenwn M.B. NlomoHocoBa
Created by Evrone
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lNonyyeHue docmyna

Octoshell  Cnpasxa

Pernctpauyus

Email

Maponb

MUHWUMYM 6 CUMBONOB

MogTEepXOeHWe napons

3aperucTpUpoBaTLCH
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lNonyyeHue docmyna

30paBcTByinTe!

IOna aKkTUBaLUMUMN aKKayHTa NpoNanNTeE Mo CChl/IKe akTUBUPOBATh.
Ecnn y Bac Bo3HUKIM Npobnemsbl C NnepexooM Mo CChiIKe CKOMUPYNTE N BCTaBbTe €€ B
bpay3ep http://users.parallel.ru/auth/users/activate/g4s1RnQNWWQ4apf28ksW.

C yBaxeHuem, Octoshell.
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lNonyyeHue docmyna

Octoshell Pabounit kabuHe ; Bbixoa

MpoekTbl [epeperncrpauum MNopnepxka MNpodhunb

Monk3oBaTens aKkTMBK pOBaH.

[MpoekThbl

Bbl He MoXeTe yyacTBoOBaTb B NpoeKTax, Tak kak Bbl He 3anonHnnu «Mecto paboTbl» 1 He npukpenunu Baw nybnuuHbIA ssh-knioy.
Moxanyicra, NneperauTe B BalW Npocunb M 3anonHuTe Tpebyemble nons.

MNepeiTh B NPoOUnb.
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lNony4eHue docmyna
[Tpodounb

Uma
OtyectBO
dhamunna

[E Vcnonb3osate Moii email 418 nHopMalnoHHBIX
pacceinoK

OTMeTeTE, ECNK Bbl COMMACHBI NONY4YaTh

WHChOpPMaLWOHHBIE pacchinki o Bynyumx ceMuHapax w

OpYroi nonesHol MHAopMaLMK.

[E) Mcnonb3oeate Mo email ons cnyxeBHblx pacceinok
OTMeTbTe, €CNW Bbl COrNACHB! NONYYaTb PACCEINKY O
COCTOSHUW KNacTepos, NpodunakTuyecknx paboTax u
npoueil cnyxebHoll nHopMauwi.

CoxpaHuTe

MecTa paboTsbi

DobaBbTe MecTo paboThi!

[o6aBuTs MecTo paboTsl

ssh-kKnouw

Ecnu Bul He 3HaeTe kak NoBaeuTe nyBnuubid ssh-knioy, nepeioute no ceeinke: [obasneque nyGnwyHoro ssh-knwoua.

D06aBUTL My BGNUUHLIA KNO Y o m— H e ppk! ! !

lobaBbTe cBoi NyBNWUHLIA ssh-knoy!
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HPGEKTI:I C MOWM Y4acCTHEM

N2

HaumeHoOBaHue

aKTHUBEH

lNonyyeHue docmyna

PykoBogurenb

Craryc
noctyna K
npoekxTy

| d
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lNonyyeHue docmyna

Hoctyn k pecypcam CKL MY

HauwmeHoBaHne XocTt BoigeneHo pecypcoB BuipaH NMNocnepHas
CUHXPOHU3aLUURA
JlomoHoCOB lomonosov.parallel.ru Mecto Ha HDD: 06 | GPU: 13.01.2015 03.02.2015

0 yvacos | CPU: 0 yacos

Y4acTHUKW OaHHOMo NnpoekKTa

email Login Ectb poctyn K Ectb poctyn K
NpoeKTy pecypcam
’ ’

= OTtnpaentb email y4acTHUKY

= = account_ v v
|
= Otnpaentb email yyacTHUKY
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ﬁ PuTTY Configuration

lNonyyeHue docmyna
2]

Categany:

= Session
Logging
=) Terminal
Keyboard
Bell
Features
Window
Appearance
Behaviour
Translation
Selection
Colours
=) Connection
Data
Proxy
Telnet
Rlogin
- 55H
Seral

i

: EE;E.IEiC np’_rinns-fn[ ;.fu::uf ii'ﬁ_l i"*r' Session
Specify the destination you want to connect to

H Port
account_NNN@Ilomonosov.parallel.ru

{3Raw () Telnet () Rlogin (+355H () Senal

Load, save or delete a stored session

Saved Sessions

| Defautt Settings

Load

Save

Delete

Close window on exit:
o fMways (O Newver (%) Only on clean exit

About || Hel|;

| | Open | | Cancel

PAgent
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leHepauus knoveu

F PuTTY Key Generator 1
File Key Conversions Help P utty

ey
Mo key.

puttygen

Actions

(zenerate a public/private key pair [ Zenerate ]

Load an exdsting private key file I Load ]

Save the generated key

Farameters

Type of key to generate:
() 55H-1 {RSA) () 55H-2 ASA {(#) 55H-2 DSA

Mumber of bits in a generated key: 1024 1 9/48




leHepauus knoveu

E PulTY Key Generator

@

E PulTY Key Generator

Corfirm passphrase:

File kKey Conversions Help

Key

Public keey for pasting into OpenS5H authorzed _keys file:

{ssh-dss |
lae

Key fingerprint: ssh-dss 2048 1522 ee:5.e0:3:18:c3:82:83.02:30:5b:dd.db: 1e

Key comment: dazadeey-20050716

ey passphrase:

)
]
)

Actions

Generate a public/private key pair [ Generate
Load an existing private key file [ Load

Save the generated key Save public key ] [ Save private key
Parameters

Type of key to generate:;

() 55H-1 (RSA) {155H-2 RSA (1 55H-2 DSA

Mumber of bits in a generated key: 2048

File Key Conversions Help

Key

Public key for pasting into OpenS55H authorized _keys file:

{ssh-dss |
]

Key fingerprint: ssh-dss 2048 15:22:ee:5.20:3:18:c3:82:83.02:30:5b.dd.db: 1e

Key comment: dea-teey-20050716

ey passphrase:

&

Generate a public/private key pair [

Corfirm passphrase:

Actions

Generate ]

Load an existing private key file

Save public key [ Save private key ]

Save the generated key

Parameters

Type of key to generate:;
() 55H-1 (RSA) {155H-2 RSA

Mumber of bits in a generated key:

(3)55H-2 DSA
2048
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leHepayus kno4yeu

E’ PuTTY Key Generator

ﬁﬁ PuTTY Configuration

File Key Conversions Help
I{E}r

ssh-dss

Key fingerprint:
Key comment:

Key passphrase:

Actions

Generate a public/private key pair
Load an existing private key file
Save the generated key

Paramesters

Type of key to generate:
() 55H-1 (RS&)

Mumber of bits in a generated key:

Public key for pasting into Open55H authorized _keys file:

Confimm passphrase: _BoigenuTs sce

{0 55H-2 RSA

Cateqgany:

Keyboard

|| Bell

L] Features

=~ Window

™ Appearance

- Behaviour
Translation
Selection
Colours

[=)- Connection
Data
Prooey
Telnet

] Rlagin

] =~ 55H

]

.Ie:d 8:d2b6:35:c5eb:64.ad:d8:eh:6d:73:5d

[ Generate

[ Load

Save public key ] [ Save private key

X11
Tunnels
(%) 55H-2 DSA : Bugs [

=)+ Teminal |

D_ptiuns contralling SSH al.rt.henticati-:un

[ ] Bypass authentication ertirely (SSH-2 onty)

Authentication methods

Attemnpt authentication using Pageant
[ ] Attempt TI5 or CryptoCard auth (55H-1)
Attempt “keyboard-interactive” auth (S5H-2)

Authentication parameters

[] Allow agent forwarding
[ ] Allow attempted changes of usemame in S5H-2

Private key file far authentication:

2048 i

Help

5

en ||

Cancel ]
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YOanéHHbilt oocmyn

ﬁ PuTTY Configuration @E PuTTY Configuration
Category: - - Categany: - )
=l Session Basic npfinns fu::[ your PuTTY session = Session Basic np’figns fc:[?rcur PuTTY session |
Logging Specify the destination you want to connect to Logging Specify the destination you want to connect to
¢ et Host N IP add Por kiF T+ Host Name for IP address) Port
Keyboard ost Name (or IF address o i ost Name (or IF address o
Bel lomonosov.parallel.ru 2z Bel lomonosov.parallel.ru 22
Features o TR Featuras Connection type:
= Window CORaw O Telnet O Rlogin ¢)SSH (O Serial = Window (O Raw () Telnet (O Rlogin G)SSH ) Serial
Ftppea!ance Load, save or delete a stored session }‘nppea!ance Load, save or delete a stored session
Behaviour Behaviour
sl Saved Sessions sl Saved Sessions
Selection Selection lomonosov
Colours Default Settings — Colours Default Settings aad
=1~ Connection (=) Connection
Proy Proy
Rlogin Rlogin
- 55H - 55H
Seral Close window on exit: Senal Close window on exit:
{1 Aways () WNewer (%) Only on clean extt () Aways () MNever (%) Only on clean exit
About ] [ Help ] [ Cpen l [ Cancel [ About ] [ Help ] [ Cpen ] [ Cancel ]
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Bonpocebl, npobnemsi, ...

Octoshell  Pa6ounit kabune @ Bbixon
MpoekTbl [Nepeperncrpaunm MNpocpunb

[Monb3oBarenb akTUBMW pOBaH.
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"JloMoHOC08" — ghaunoeasa cucmema

JomMmawHuU kamanoe
Ha access
S . S
L ovomes hadep
/home/users/ USERNAME

/home/users/USERNAME/_scratch

24/48
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"JloMoHOC08" — ghaunoeasa cucmema

JomMmawHuU kamanoe
Ha y3ne
Ty 3 >
e omower backp
/home/users/ USERNAME

/home/users/USERNAME/_scratch 4>
25/48



"JlomoHOC08" — ¢haunoeas cucmema

3anyck 3adavu

Access

DCHOBHOE

/home/users/lUSERNAME S

/home/users/lUSERNAME/_scratch

Node

/

/home/users/lUSERNAME/_scratch /]

/homelusers/USERNAME
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"JloMoHOC08" — ghaunoeasa cucmema

Node

lhomeluserslUSERNAME“ﬁ:

/home/users/USERNAME/ scratch

/home/users/USERNAME/ scratch/_scratch

4

/
\ /'

/home/users/USERNAME/ scratch — .
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Modules

$ module available

-------------------------------- /opt/modulefiles -------cmmmmm i
PrgEnv-pgi/15.7 impi/4.1.0 intel/15.0.090 openfoam/2.2.2 openmpi/1.6.5-icc slurm/2.5.6
cuda/5.5 impi/4.1.0-32bit itac/9.0.1 openfoam/2.3.1 openmpi/1.8.4-gcc totalview
cuda/6.5.14 impi/4.1.0-o0fa mkl/11.2.0 openmpi/1.10.2-icc openmpi/1.8.4-1icc
ekopath/4.0.11 impi/5.0.1 mkl/4.0.2.146  openmpi/l.5.5-gcc paraview/3.12.0
gcc/5.2.0 impi/5.0.1-ofa molpro/2009 openmpi/1l.5.5-icc pgi/12.9

impi/4.0.3 intel/13.1.0 octave/4.0.1 openmpi/1l.6.5-gcc slurm/15.08

------------------------------ /opt/ccoe/modulefiles ------------------------------
abinit/7.10.2 amberl2/mpi espresso/5.1.2 gromacs/plumed magma/1.7.0 nwchem/6.3-mpi
abinit/7.10.2-cuda cp2k espresso/5.3.0 lammps-cuda namd/2.11 nwchem/6.6-cuda
amberl2/cuda espresso/5.1.1 gromacs/5.0.4-gpu magma/l.6.1 namd-cuda nwchem/6.6-openmpi
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«J/loMOHOCO08» - 04epeldb 3a0ay

SLURM

Modules

module av|ailable] — cnuncok mogyneu
module add impi/4.1.0

module add intel

module add cuda

29/48



«J/loMOHOCO08» - 04epeldb 3a0ay

modaule li[st] — 3arpyeHHble
module rm impi/4.1.0

module add openmpi/1.5.5-icc

30/48



«J/loMOHOCO08» - 04epeldb 3a0ay

sbatch — noctaBuTb 3agayy B ovepedb

sbatch -n16 -N2 -p test impi ./mytask

e

Yucrno Yncno  Ouepegb  CkpunT-

NpoLEeCccoB y3noB obepTKa

Submitted batch job 632822 —— Howmep
3agauu
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«J/loMOHOCO08» - 04epeldb 3a0ay

impi = Intel MPI
ompi = OpenMPI

run = NO MPI

He 3abyabTe 3arpy3unTb HYXXHbI module!

32/48



«J/loMOHOCO08» - 04epeldb 3a0ay

squeue — nNpocMoTp 3agau
sinfo — COCTOAHNE Oo4Yepenen
scancel — yganuTtb 3agaJy
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«J/loMOHOCO08» - 04epeldb 3a0ay

$ sbatch
-N = YUCIIO NPOLIECCOB
-N = yucrno y3nos
--cpus-per-task = yncrno npoLeccopoB Ha NPoLIECC

--no-requeue (Nno y MosHaHuio)
--requeue

-t 1-44:MM:cc = numuTt BpemeHu.
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«J/loMOHOCO08» - 04epeldb 3a0ay

$ sbatch -d ...
after:job_id[:jobid...] nocne crapra
afterany:job_id[:jobid...] nocne okoH4YaHug
afternotok:job id[:jobid...] nocne Heycnexa
afterok:job id[:jobid...] = nocne ycnexa

-J nmg

-| BXOQHOW dhaunn
-0 BbIXxogHOW hawun
-€ MOTOK_OLLUNDOOK
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«J/loMOHOCO08» - 04epeldb 3a0ay

$ squeue

JOBID PARTITION NAME USER ST TIME CPUS NODE NODELIST
1319269 gpu ompi tsukanov PD 0:00 128 1 (Resources)
1319281 gpu ep_run7 kot-addi PD 0:00 256 32  (Resources)
1319317 gpu impi kulakova PD 0:00 256 32 (Resources)
1319420 gpu ep_run2 kot-addi PD ©:00 256 32  (Resources)
1319433 gpu impi ibryukha PD 0:00 72 1 (Resources)
1319434 gpu impi ibryukha PD 0:00 72 1 (Resources)
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«J/loMOHOCO08» - 04epeldb 3a0ay

$ squeue --user my_name

$squeue -0 "%i;%3C;%L;%p %.9P " |head
JOBID;CPU; TIME LEFT;PRIORITY PARTITION

1319269;128;2-23:40:00;0.02327379026061 gpu
1319281,;256;3-00:00:00,0.02327378746664 gpu
1319317,;256;2-23:59:00;,0.0232/3779084/4 gpu
1319420;256;3-00:00:00;0.0232/7/375510318 gpu
1319433;72 ;1-00:00:00;0.02327375207638 gpu
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«J/loMOHOCO08» - 04epeldb 3a0ay

$ sinfo

PARTITION AVAIL TIMELIMIT NODES STATE

compute* up 7-00:00:00
compute* up 7-00:00:00
compute* up 7-00:00:00
compute* up 7-00:00:00
compute* up 7-00:00:00

$ sinfo --summarize

PARTITION AVAIL TIMELIMIT

58
13
14
1016
167

drain*
down*
drain
alloc
idle

NODELIST
n[48001-48032]
n[48626,51306 ]
n[52101,52103]
n[48101-48132,48201-48210]
n[48211-48216]

NODES(A/I/O/T) NODELIST
compute* up 7-00:00:00 1118/77/85/1280 n[48001-52732]
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«JlIoMOHOCO08» - npumMep
scp file.c user@lomonosov.parallel.ru:
ssh user@lomonosov.parallel.ru

ssh compiler

39/48



«JlIoMOHOCO08» - npumMep

module add intel openmpi/1.8.4-icc
mpicc file.c -0 _scratch/mytask
cd scratch

sbatch -n16 -p test impi ./mytask

40/48



Modules

$ module add slurm
$ sinfo -p test
$ squeue

$ sbatch -n 16 -p test myscript.sh

41/48



Komnunsayus

$ ssh compiler
$ module add intel mkl openmpi cuda

$ mpicc my_prog.c

$ mpicxx myprog.cpp
$ mpif90 myprog.F

42/48



3anyck

$ cp myexe _scratch/
$ cd scratch
$ sbatch -n NNN ompi ./myexe

ompi = openmpi
Impi = intel mpi
run = no mpi

$ scancel NN

43/48



CkavueaHue ¢halnoe

Windows:

* WIinSCP

* FAR (winscp plugin)
* FileZilla

Linux:

° mc - sh://luser@server
* Nautilus/... - Connect Server

* FileZilla

* sshfs

44/48



3anyck MPI-npogpamm

mpirun -n 10 --hostfile fff ./mytask

ssh node01 -> mpi_runtime (mpd, hydra, ...)

node01: ./mytas NV1]
node02: ./mytask [ENVZ2]

node10: ./mytask [ENV10] 45/48



3anyck MPI-npoepamm: SLURM

sbatch -n 10 ompi ./mytask
=> node01 -> slurmd

HOSTFILE=${TMPDIR}hostfile.${SLURM_JOB_ID}
srun hostname -s|sort|uniq -clawk {print $2" slots="$1}' >
$HOSTFILE || { rm -f SHOSTFILE; exit 255; }

mpirun --hostfile $3HOSTFILE "$@"

rc=%7

rm -f SHOSTFILE

exit $rc 46/48



3anyck MPI-npoepamm: SLURM

node01 -> slurmd

node01 -> slurmstepd

node02 -> slurmstepd

node10 -> slurmstepd

~/mytask [ENV1

~/mytask [ENVZ2]

~./mytask [ENV10]
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http://users.parallel.ru

1.CnpaBKa

2.1'logoepxka
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