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TpeboBaHUA

SSH-sioruH Ha GraphlIT!
ABTopusanua no SSH2 kiarouy

Unix

© Shell: sh, csh, bash...

© OpenSSH client (c nogaep>xkou SSH-2 protocol)
© Optional X-server

Windows
© SSH client: PuTTY, WinSCP, Cygwin, SSH Secure Shell Client u Teraterm

© Optional X-server: Xming
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Anpec: graphit.parallel.ru

SSH nopT: 22

JIOrUH BbIAAETCA MOCJe PErucTpallMM Ha KjacTepe
ABTOpu3anuda ToJIBKO MO0 SSH Ki1ouy!

http://parallel.ru/gpu/graphit-howto.html

O6u.|,aﬂ MHcI)opN\au,Mﬂ
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YCTaHOBneHHoe I'IO

parallel-compute.com

© OC RedHat Enterprise Linux, Bepcus 5, angedT 5, coopKa /i/is1 apXUTeKTypbl X86_64
© bubsuoreka oo6MeHa coobieHussMu OpenMPI 1.4.2
© Cucrema ynpaB/eHus 3aganusamu Cleo

© CUDA Toolkit u CUDA SDK Bepcuu 4.1 a1 Linux, BK/0o4asg KOMIUIATOP nvcc (MoAep:KuBaeT TeXHOJI0TUH
CUDA u OpenCL)

© Ha6op yruaut GNU (Bk/touas make) 1 KOMOUASTOP gccC
© TexkcToBble pefaKTOPbI Vim ¥ emacs
©  Kpocc-niiatdopmeHnHad cpefia ucnosaHeHus mono, Bepcud 2.0.1 (coBmectuma c .NET)

©  KomnunasaTop ncc si3bika Nemerle u cucteMa pacuinpeHuit NUDA (=Nemerle Unified Device Architecture) s
nporpammupoBanuda 'Y
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ssh-keygen - authentication key generation, management and
conversion

ssh-keygen [-b bits] [-t type] [-f filename]

© -b bits - Specifies the number of bits in the key to create. For RSA
keys, the minimum size is 768 bits and the default is 2048 bits.
Generally, 2048 bits is considered sufficient. DSA keys must be
exactly 1024 bits as specified by FIPS 186-2.

© -ttype - Spe01f1es the type of key to create. The p0551ble values
are "rsal” for protocol version 1 and "'rsa’ or “dsa" for protocol
version 2.

© -ffilename - Specifies the filename of the key file.
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me:~ conqueror$ ssh-keygen -t dsa -f graphit dsa key
Generating public/private dsa key pair.

Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in graphit_dsa key.

Your public key has been saved in graphit dsa . key pub.

The key fingerprint is:
6f:el:ca:5a:98:2b:26:14:18:38:28:f3:a3:62:77:db conqueror@me
The key's randomart image is:

+-——[ DSA 1024]-——--—+
|o |
| B |
| .* |
| . + |
| . o S |
| o. o o . |
| o. = . + |
| o. E o |
| O .0.0 |
e +

me:~ conquerors$

26.06.12 10
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me:~ conqueror$ ssh-keygen -t rsa -f graphit rsa key
Generating public/private rsa key pair.
Enter passphrase (empty for no passphrase):
Enter same passphrase again:
Your identification has been saved in graphit rsa key.
Your public key has been saved in graphit rsa key pub.

The key fingerprint is:
7e:£9:6c:22:£8:62:£f0:de:d5:05:48:ab:7b:98:ef:74 congqueror@me
The key's randomart image is:

+-—[ RSA 2048]-——--—+
| . |
| . O |
| o . |
l . |
| S |
| . . + o0 |
| o .= * E |
| =..%.+. |
| 0.000000 |
e +

me:~ conquerors$
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Mm / Wmdows — PuTTYgen

© PuTTYgen is a key generator. It generates pairs of public
and private keys to be used with PuTTY, PSCP, and Plink, as

well as the PuTTY authentication agent. PuTTYgen
generates RSA and DSA keys.

© Download link:

http://the.earth.li/~sgtatham /putty/latest/x86 /puttygen.exe
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Windows — Generating DSA and RSA keys

& PulTY Key Generator,

File Key Conversions Help

Key
No key.

Actions

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

Save the generated key Save public key Save private key

Parameters

Type of key to generate:
(O 55H-1 [RSA) () SSH-2 RSA

Number of bits in a generated key:

26.06.12 13 APC
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Windows — Generating DSA and RSA keys

Z PuTlTY Key Generator

File Key Conversions Help

Key

Please generate some randomness by moving the mouse over the blank area.

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:

SSH-1 (RSA)

MNumber of bits in a generated key:

26.06.12 14 APC
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Windows — Generating DSA and RSA keys

File Key Conversions Help

Key

Public key for pasting into OpenSSH authorized_keys file:

sshersa

ALAAB3NzaC yo2EASALBIDAAAIBMH ZXUC) /7w 7k 3nx3K so0alSp2s\wWK CthEKVYOH
H40+ucpCXt+uBknEWIN 5K el 1RcI3C/KACYUI/F1RmmbPwWGBAXE 8D GedZyXu
2tCnnME g1 pWwrooNNOAERHPT 9pik) a/{ZU0pGF 45:q434m0 520 fw hM 1KHECOV 3G
Pl/Zw== rsa-key-20120626

Key fingerprint: ] sshersa 1023 72:22:62:78:91:43:ce:34:¢3:95:99:02:9b: 1 aee:b2 ]
Key comment: | rsakey-20120626 ]
Key passphrase: I ]

Confirm passphrase: |

Actions

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

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

Type of key to generate:

(O 55H-1 [RSA) (® SSH-2RSA (O 55H-2DSA

Number of bits in a generated key: 1024
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PuTTY Key Generator

File Key Conversions Help

Key

Public key for pasting into OpenSSH authorized_keys file:

48488 3NzaC1ke3MAAACBALFhOKCT pTAksbeX0KgKy T Dxmy1 TFAXkg5x5qUDkK/Z el
0guE 2d&YDbegEwlL QS jzwlx+G G +4ago/uuulnLyvXGvPd1 D23+28g2ukZ|stKDE d+pl
rax5gVulZkKMZitsU et+NOLG{lanQP42UX0 atTUL3SIUPETbT 9iSuHIG PRI N +34544F
0DWBQJESFZY aPiQR0/aTti2s 3iG quasslBgl /sMUR2XaR TZjuS+nc7ilS vz+ 300 s/PH IS4

Key fingerprint: [ ssh-dss 1024 48:cd:ab:12:b5:98:dc:8e:a0: 34:dc:dc:57:13:54:95 [
Key comment: Idsa-key-201 20626 ‘
Key passphrase: I ]

Confirm passphrase: I

Actions

[ Save public key ] [ Save private key ]

Generate a public/private key pair

Load an existing private key file

Save the generated key

Parameters

Type of key to generate:
(O 55H-1 [RSA) (O S5H-2RSA

Number of bits in a generated key:

() S5H-2DSA

1024

16

Windows — Generating DSA and RSA keys
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© ssh - OpenSSH SSH client (remote login program)

ssh connects and logs into the specified hostname (with optional
username)

ssh [-X] [-i identity_file] [-p port] [username@]hostname
© -X- Enables X11 forwarding
© -p port - Port to connect to on the remote host

© -iidentity_file - Selects a file from which the identity (private
key) for RSA or DSA authentication is read

26.06.12 18 APC
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Unix - ssh

me:~ conqueror$ ssh -I .ssh/graphit dsa key.private edu-acadl2-
prepO3@graphit.parallel.ru

no support for PKCS#11.
Last login: Tue Jun 26 09:57:10 2012 from 89.249.162.36

-bash: /opt/hmpp-workbench/bin/hmpp-env.sh: HeT Takoro odalia muiM KarTajora
[edu-acadl2-prep03@graphit ~]1$

26.06.12 19 APC




™
N
-
-~

_ -

Connectmg from Wmdows

el Computing

www.parallel-compute.com

© PuTTY is a free (MIT-licensed) Win32 Telnet and SSH client

©® Download link:

http://the.earth.li/~sgtatham /putty/latest/x86 /putty.exe

26.06.12 20 APC
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PuTTY Configuration

Category:

[=)- Session ~ I Basic options for your PuTTY session ‘
L.ogglng Specify the destination you want to connect to

(= Terminal

Host Name [or IP address) Port

Keyboard -
Bell |graph|t.parallel.lu l |22 I
Features Connection type: )

= Window ORaw O Telnet O Rlogin G O Serial
A .

ppea.rance Load, save or delete a stored session
Behaviour )
Translation Saved Sessions
Selection I ‘
Colours Default Settin
gs

[=)- Connection [i]
Data Save
pae [seve ]
Telnet
Rlogin

= S5H
:exh | Close window on exit
Tl';!Y O slways  OMNever (& Only on clean exit
X1 v

I‘ Open ] [ Cancel

]

21

Wmdows PuTTY
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PuTTY Configuration

26.06.12

Category:
[=- Terminal Options controlling SSH authentication [
Keyboard
Bell [T] Bypass authentication entirely (SSH-2 only)
Features Display pre-authentication banner (SSH-2 only)
b Walndon Authentication methods
Appearance .
Behaviour Attempt authentication using Pageant
Translation [C] Attempt TIS or CryptoCard auth (SSH-1)
Selection Attempt "keyboard-interactive" auth (SSH-2)
Colours -
= Connection Authentication parameters
Data [[] Allow agent forwarding
Proxy [[] Allow attempted changes of username in SSH-2
Telnet Private key file for authentication:
Rlogin l\\psf\Home'\Desktop\glaphit_dsa_key‘;| [ Browse... |
[=-S5H
Kex
Auth
TTY
X1
Tunnels
Buas
[ open J[ concel ]

22
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£ edu-acad12-prep03@graphit:~

re

file or directory
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© scp - secure copy (remote file copy program)

scp copies files between hosts on a network. It uses ssh for
data transfer, and uses the same authentication and provides the
same security as ssh.

scp [-r] [-i identitty_file] [-P port] [[user@]host1]:filel
[[user@]host2]:file2
© -r - Recursively copy entire directories

© filel and file2 can be absolute paths or relative paths with
filenames or directories’ names

26.06.12 25 APC
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© Copying a file from localhost to GraphIT!

me:~ conqueror$ scp —1 graphit dsa key Downloads/test.txt edu-acadl2-
prep03@graphit.parallel.ru:~/

® Copying a file from GraphitIT to localhost

me:~ conqueror$ scp —1 graphit dsa key edu-acadl2-prepO3@graphit.parallel.ru
test.cpp

® Copying a directory to GraphIT

me:~ conqueror$ scp -r —i graphit dsa key Downloads/test.txt edu-acadl2-
prep03@graphit.parallel.ru:~/

26.06.12 26 APC
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© WInSCP is an open source free SFTP client, SCP client, FTPS
client and FTP client for Windows.

©® Download link:

http://winscp.net/download /winscp438.zip

26.06.12 27 APC
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WinSCP Login

Session [T Bypass authentication entirely (SSH-2)
Stored sessions - .
Logging Authentication options
Environment Attempt authentication using Pageant
| gﬁ:’tones [ Attempt TIS or CryptoCard authentication (SSH-1)
SCP/Shell Attempt 'keyboard-interactive’ authentication (SSH-2)
Eon;ection Respond with password to the first prompt
TRy
Towel [] Attempt GSSAPI/SSPI authentication (SSH-2)
SSH

Key exchange Authentication parameters

[[] Allows agent forwarding

Bugs
Preferences

Advanced options

[ About... ] [Languages] Login [ Save... ] [ Close ]

26.06.12 28 APC
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WinSCP Login

Session
Stored sessions
Logging
Environment
Directories
SFTP
SCP/Shell
Connection
Proxy
Tunnel
SSH
Key exchange
Authentication
Bugs
Preferences

Advanced options

Session

Host name: Part humber:
Iglaphit.parallel.ru 22 == ‘
User name: Password:

I edu-acadl2-prep03 ‘ | ‘

Private key file:

| Y\psf\Home\Desktopharaphit_dsa_key.ppk

=)

Protocol

File pratocol: SFTP Allow SCP fallback

[ About... ] [Languages]

Select color

Login ] [ Save...

] [ Close ]

26.06.12
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edu-acad12-prep03@graphit. parallel.ru - WinSCP

Local Mark Files Commands Session Options Remote Help
& HH DEe mP EH - Default -
e C: Local Disk v@ e - - 300G (D | Te  Ceduacadi2-prepds @ e
(e |/ ewothome/eduacadi2piept3
Name ~ Ext Size  Type Changed A| Name ~ Ext Size  Changed Rights G
File Folder 2/13/2012 ... ®.. 6/26/2012 10:2...  rwxr-xr-x rol
@ cofig.t File Folder 6/15/2012 ... st | (2 ki 6/19/2012 6:36,..  rwr-x-—- e
() Documents and Settings File Folder 7/8f2008 ... 2 .mc 6/26/2012 11:2...  rwxrwxr-x &
) Inetpub File Folder 7116/2008 ... 2 mozila 6/19{2012 6:36...  rwxr-x-- e
() InotecB. 32 File Folder 7/14/2011 ... 6/26/2012 11:1... e
2ms File Folder 12f14j201...  hr 6/19/2012 6:36... e}
[C)Program Files File Folder 2i13j2012... r cudaf_exercises 6/26/2012 12:4 &
EReCYCLER File Folder 4/8j2009 ... st histar 128 6/26/2012 11:2... e
(i} Volume Informa File Folder 7(8f2008 ... s logout: 33 6/19/2012 6:36... e}
Ditemp File Folder 4/5/2012 ... profile 176 6/19/2012 6:36... e
[ vKLife File Folder S/13/2011 ... 124 6/19/2012 6:36... e
C)WINDOWS File Folder 6/26/2012 ... 515 6/19/2012 6:36... el
.DS_Stare 6,148 DS_STORE File 1f7j2010 ... a 38 6/19/2012 6:36... ro)
EAUTOEXEC.BAT 0 MS-DOS BatchFile  7/8/2008 ... a 5,575 6/26/2012 12:4... =4
E]BankStatement_Credit... 110,792 PDF File 12{14f201... & c 658 6/19/2012 6:36... &
B boot.ini 211 ConfigurationS... 7/8/2008 ... st paaccelinfo.out-13354 1,769 6/26{2012 11:1...  rw-rw-r-- e
@checklist-ru.pdf 83,524 PDF File 12/9/2010... a gaccelinfo.out-13355 5,917 6/26/2012 11:1 F-ri-r-- e
ONFIG.5YS 0 System file 7/8f2008 ... a paaccelinfo.rep-13354 274 6/26{2012 11:1 F-r-r-- e
0.5¥5 0 System file 7/8f2008 ... & pgaccelinfu.rep-l3355 344 6/26{2012 11:1...  rw-rw-r-- &
5 0 System file 7/8{2008 ...
BnroetecT.com 47,564 MS-DOS Applica... 8/4/2004 ... a¢
ntldr 250,048 File 2/13j2012 ... &
pagefile.sys 805,306,... System file 6262012 ... &
3Programs.ini 3,633 Configuration S... 4/9/2010 ... a
< | 8= >
0B of 768 MiB in 0 of 24 0B of 15551 Bin0of 18
# F2Rename | 23 Fs Copy .3 F6 Move [ F7 Create Directory < F8Delete [ F9 Properties [1. F10 Quit
=] sFTP3 D 0:00:13 A4

30
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vim - Vi IMproved, a programmers text editor

Enhancements:

o
o
o
o
o
o

o

multi level undo

multi windows and buffers
syntax highlighting
command line editing
filename completion
on-line help

visual selection

Vim on-line help system can be started

o

o

by typing ":help” command,

or by pressing <HELP> key or <F1> key instead.

32

V|m Vi IIVIproved
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Normal - For navigation and ©
manipulation of text.

© This is the default mode.

© To switch to Normal mode - type <ESC>

Insert - For inserting new text.
From the Normal mode o
© To append after cursor - type <a>

© To insert before cursor - type <i>

© To append at end of line - type <A>

© Toinsert at beginning of line - type <I>

33

Vim — General Modes

Visual - For navigation and manipulation
of text selections, this mode allows you to
perform most normal commands, and a
few extra commands, on selected text.

©® To switch to Visual mode - from Normal
mode type <v>

Command-line - For entering editor
commands.

© To switch to Command-line mode - from
Normal mode type <:>

© To exit saving changes -

type <wq!> <Enter>

© To exit without saving changes -

type <q!> <Enter>

APC
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Moving around: o

o

)

)

o

<h> moves the cursor one character left

<j> moves the cursor one character
down

<k> moves the cursor one character up

<I> moves the cursor one character
right

Deleting (Normal mode):

\s‘
)

o

<x> deletes one character
<dw> deletes one word o

<dd> deletes one line

34

Vim — Ba5|c Commands

Selecting, Cutting, Copying and Pasting
(Visual mode):

)

)
o

)

To select a text - enter Normal mode,
move the cursor to the first position of
the text, enter Visual mode, and move
the cursor to the last position of the text

To cut selected text - type <x>
To copy selected text - type <c>

To paste selected text after the
position of the cursor - type <p>

Undo and Redo (Normal mode):

)

o

To undo last change - type <u>
To redo last undone change - type <.>

APC
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MC — Mldnlght Commander

© If Vim is too complicated, use MC instead!

© The Midnight Commander (MC) is a directory browser/
file manager for Unix-like operating systems with built-in
text editor.

Basic functional keys:

o
)
o
%)

o

26.06.12

<F1> - help

<F2> - user menu
<F3> - view

<F4> - edit

<F5> - copy

35

\\5\
<)

\\5\

\&‘

<F6> - move
<F7> - new dir
<F8> - delete
<F9> - MC menu
<F10> - quit

APC




26.06.12 36 APC



\:0

26.06.12

Komnunauma CUDA nporpaN\N\

KoMnuiadanua nporpaMmm, UCHOJb3YIOLIUX TOJBKO TexHosoruw CUDA
M HallMCaHHbIX 6e3 MPI, ocyiecTBisgeTca npu NoMouu
KOMIIUJIATOPA NVCC.

nvce -0 myprog myprog.cu

KoMmnunganua nporpamm, ucnosb3yrwiux CUDA+MPI, ucnonib3yercd
IpY MOMOILLUM YTUJUTBI mpicc (g C-mporpaMM) ¥ mpicxx (a1 C++-
nporpamm). B kadecTBe KOMIUJIATOPA M0 YMOJYAHHUIO HACTPOEH
nvce, KOTOPBIM nojaepuBaeT ¢pauiibl Ha g3bikax C, C++ 1 CUDA C.

mpicc -0 myprog myprog.c myprog.cu

B naHHbIM MOMeHT Ha KJacTepe yctaHoBJieH GPU Computing SDK
4.1. OH pocrtyneH B /export/opt/gpusdk41
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Komnunauma OpenCL nporpaN\N\

OpenCL-nporpaMMbl KOMIUJIHUPYKOTCS TOYHO TaK Ke, KaK U
JIIOObIE [IPYTHE.

TekcTt co6cTBeHHO OpenCL-g4pa nepeiaétcs Bo Bpems
MCIIOJIHEHUA KaK CTPOKA, KOHKPETHBIM MEXaHU3M lepeJlauu
onpejiesasseTca NIporpaMMUCTOM.

[IoCcKOJIbKY B Ka4eCcTBe KOMIUJISATOPA 10 YMOJYaHUI0 mpicc/
mpicXx yKasaH nvce, TpebyeTcsa IBHO YKa3aThb gcC/g++:

OMPI_CC=gcc mpicc -10penCL -0 myprog myprog.c
OMPI_CXX=g++ mpicxx -10penCL -0 myprog myprog.cpp

38 APC
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i Komnunauus OpenACC nporpamm

© CuoporpaMMbi:

pgcc -acc -Mcuda -Minfo=all -ta=nvidia -o myprog myprog.c

© Fortran nporpamMmmsi:

pgfortran -acc -Mcuda -Minfo=all -ta=nvidia -o myprog
myprog.fo0

26.06.12 39 APC
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3anyC|< nporpaN\N\

[lo yMo/iyaHUIO IpOorpaMMa 3amnyckaeTcd U3 pacyéra 1
npouecc Ha 1 I'lTY. [lyia 3anycka nporpaMMbl HEOOXOJUMO
BBINOJIHUTD CJAEAYIOILYI0 KOMaHAY:

mpirun -np <yucjao-I'ly> <uma-nporpaMmmsbI> <aprymeHTbI>
b0

cleo-submit -np <yucio-IIy> <umsa-nporpamMmmsIi>
<apryMmeHTbI>
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3anycK nporpaN\N\

B HacTos1ee BpeMsl OTCYTCTBYET BO3MOXKHOCTb MPUKPEIJISTh KOHKpPETHbIE Mpolecchl K KOHKpeTHbIM 'Y,
MI03TOMY B HayaJie paboThl IPOLLECCY HY>KHO OYy/leT YKa3aTh NpaBuJbHbIM HoMep [T1Y.

FapaHTHpXeTCH YTO Ha KaXJbl¥ y3eJs Ha3HavyaeTcs no 3 npouecca c HomepaMu (MPI_commRank) Buza 3%,
3*i+1 u 3%i+2, rge i - uesoe yuciyo. Takum obpazom HoMmep ['TIY (numGpu) MOXKHO MOJIYYUThb KaK OCTaTOK OT

AeJIEHWA paHr'a Ha 3.

['lTY Ha y3J1ax CKOH(l)PII‘prIpOBaHbI Ha UCII0JIb30BaHHWE B MOHOIIOJIbHOM peXKUMe, TAK YTO IOIbITKA
vcrnoJib3oBaTh ['I1Y, KOTOprI;'I yKe UCIoJib3yeTcCd B APYroM Iponecce, 3aKOHYUTCA OILIMOKOM.

Cnoco6 ycTaHOBKM NpaBuJibHOro HoMepa 'Y 3aBUCUT OT UCNI0/Ib3yeMOU TEXHOJIOTUU NPOTPaMMUPOBaHUSA:

B CUDA-nporpamMax: cudaSetDevice(numGpu)

B OpenCL-nporpamMmmax: BBIGOpPATh YCTPOKUCTBO ¢ HOMepoM numGpu M3 TeX, 4TO BO3BPaUAlTCd GyHKIHEH
clGetDevicelDs()

B NUDA-nporpammax: Nuda.Device.currentindex = numGpu;
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3anyCK nporpaN\N\

Bo3MoxxeH pexuM, B KOTOpoM Ha y3ea (12 axaep, 3 I'T1Y)
3anyckaetcda 1 MPI-ipouecc, B pacnopsa»KeHue KOTOpPOoro
OTJAI0TCA BCE PECYPCHI y3J1a, U 1BHO yCTaHaBJIMBATh HoMep ['T1Y
HET He0OXO0IMMOCTH. JIJis1 3TOT0 HAaJ0 BBINIOJIHUTD CJEAYIOUYIO

KOMaHZY:

mpirun -as single -np <4uc/j10-y3/10B> <UMA-NIPOrpamMmMbI>
<aprymeHTbI>

B yacTHOM ciy4dae, KOrja NpUJI0XKEHUIO JJis pab0ThI OCTATOYHO
OJTHOTO y3J1a:

mpirun -as single -np 1 <umMA-nporpamMmbI> <aprymeHTbI>
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http://www.parallel-computing.pro
e-mail: dn@parallel-computing.pro

Thank you! ©
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