Connecting to Karolina cluster
and
installation of VS Code
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Accessing GPU accelerated nodes

IT4lnnovations Documentation: https://docs.it4di.cz/

What OS do you use? (Linux, Windows, MacQOS)

Accessing the Clusters
* https://docs.itdi.cz/general/shell-and-data-access/

* Generate SSH key pairs (id_rsa, id_rsa.pub):
» ssh-keygen (preferred): https://docs.itdi.cz/general/accessing-the-clusters/shell-access-and-data-transfer/ssh-keys/
* web: https://heappeinfral.it4i.cz/generate-ssh-keys/?p=training

IT4l Account

* Training Login Credentials
* https://extranet.itdi.cz/ssp/?action=changesshkey
* https://youtu.be/zM1EPE3qw-8



https://docs.it4i.cz/
https://docs.it4i.cz/general/shell-and-data-access/
https://docs.it4i.cz/general/accessing-the-clusters/shell-access-and-data-transfer/ssh-keys/
https://heappeinfra1.it4i.cz/generate-ssh-keys/?p=training
https://extranet.it4i.cz/ssp/?action=changesshkey
https://youtu.be/zM1EPE3qw-8

Accessing GPU accelerated nodes

e SSH configuration

e ssh/*

Windows: c:\Users\jarXXX\.ssh\
Linux: /home/jarXXX/.ssh/
MacOS: /Users/jarXXX/.ssh/

authorized_keys
config

id_rsa

id_rsa.pub

known_hosts

host karolina
HostName karolina.it4i.cz
IdentityFile ~/.ssh/id_rsa
User dd-XX-XX-XX

host acn*
HostName %h
ProxyJump karolina
IdentityFile ~/.ssh/id_rsa
User dd-XX-XX-XX




Accessing GPU accelerated nodes

Linux:  sudo apt install openssh-client
cd ~/.ssh
ssh-keygen

Windows: cd %USERPROFILE%/.ssh
SSh-keygen @ Optional features

All Ap Documents e lore v
= Setti Optional features
e P Best match

See optional feature history

Command Prompt
R Apps & featu res Add a feature - g
+ App L3 Run as administrator
| | | Choose where to get apps Apps [l Open file location
English {(US) handwriting 7.38 MB
Apps Installing apps only from Windows Store helps pro Git CMD -2 Pin to Start
English (US) optical character recognition 228 KB )
Anywhere Search the web -2 Pin to taskbar
= Apps & features E English (US) speech recagnition 95.8 MB /O d 3
cmd - See web results
i Default apps Apps & features E English (US) texi-to-speech 64.6 MB B Command Prompt - ssh-keygen - o x
@, Offline maps Optional features E Engiish (US) yping 07 M
: App execution aliases
1 Apps for websites . Math Recognizer 16.6 MB
Search, sort, and filter by drive. If you would like tc /O emd
1 Video playback move an app, select it from the list. Microsoft Quick Assist 144 MB
Search this list S
& Startup OpenssH Client 5.05 MB
Sort by: Name ~ Filter by: All drives ~




Visual Studio Code

« VSCode

e https://code.visualstudio.com/download

Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

II '
4 Windows 4 .deb 4 Mac
Windows 8, 10, 11 Debian, Ubuntu Red Hat, Fedora, SUSE mac0Ss 10.11+

User Installer 32 bit | ARM .deb ARM 64 B8] Universal | Intel Chip | Apple Silicon
System Installer 32 bit | ARM .rpm ARM 64
zip 32 bit | ARM REYHIPA 64 bit | ARM | ARM 64

Extensions

* https://marketplace.visualstudio.com/items?
itemName=ms-vscode-remote.remote-ssh

Remote - SSH
Microsoft # | X 12832.868installs | H 4 K K  (138) | Free

Open any folder on a remote machine using 5SH and take advantage of VS Code's full feature set.

m Trouble Installing?2

* https://marketplace.visualstudio.com/items?
itemName=NVIDIA.nsight-vscode-edition

Nsight Visual Studio Code Edition
NVIDIA # | X 40418installs | e H  (6) | Free

CUDA development and debugging support for VS Code

Install Trouble Installing? =



https://code.visualstudio.com/download
https://marketplace.visualstudio.com/items?itemName=ms-vscode-remote.remote-ssh
https://marketplace.visualstudio.com/items?itemName=ms-vscode-remote.remote-ssh
https://marketplace.visualstudio.com/items?itemName=NVIDIA.nsight-vscode-edition
https://marketplace.visualstudio.com/items?itemName=NVIDIA.nsight-vscode-edition

Visual Studio Code
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File Edit Selection Wiew Go Run Terminal Help Extension: Nsight Visual Studio Code Edition - Visual Studio Code

EXTENSIONS: MARKETPLACE ¥ U =

config

|r‘sight ‘

€

Nsight Visual Studic Code Edition
CUDA development and debugging support for VS Code
£ NVIDIA

% NVIDIA

Details Feature Contributions

Nsight Visual Studio
Edition

Overview | Documentation | Forum

Samples

Msight Visual Studie Code edition is an 4
Visual Studio Code that provides suppo

development, including features such a

debugging, debugger views, and produg

“ I WOA0 £ LiveShare

I—’ master

Extension: Nsight Visual Studio Code Edition X

DEO0 08 - O X
m

Running Extensions

Nsight Visual Studio Code Ed

40,417

* %% %% (0)

CUDA development and debugging support for VS C...

D [ -

This extension >Q File Edit Selection View Go Run

Extension: Remote - 55H - bheappe - Vis.. ] & (11 08 — O >
EXTENSIONS: MARKETPLACE ¥ U = prefpy 4 Extension: Remate - 55H » % [0
ssh
Remote -

Remote - SSH ‘D 130m3
Open any folder on a remote machine using S5H a...
£ Microsoft uf  #=3

% Microsoft

>—

Open any folde...

SS5H Fs b 375K K 45
File system, terminal and task provider using S5H

I £

Kelvin Schoofs Install This extension is

Remote - S5H: Editing Configuration Files

Edit SSH configuration files B —_

& Microsoft & ERMINAL  «ee ] powershel 4+~ [I] W -~ X
Remote X11 (55H) TTK k5

Try the new cross-platform Powershell https://
aka.ms/pscored

Enables X11 forwarding with the Remote - SSH ext..
Joel Spadin Install
S5H Client
SSH Client and Database manager for MySQL/Mari..

¥ @ngmn

el PS F:\work\blender\bheappe\blenderiaddons\bhea

ppe

> £ Live Share Formatting: + & £




Visual Studio Code
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File Edit Selection View Go Run Terminal Help Extension: Nsight Visual Studio Code Edition - Visual Studio Code

EXTENSIONS: MARKETPLACE |

New WSL Window Remote-WSL
New WSL Window using Distro...

Nsight Visual Studio Code| open Folder in WsL.

CUDA development and deb Getting Started with WSL

S NVIDIA

nsight

€

Connect to Host... Remote-S5H

Open SSH Configuration File...

Remote-Containers

Open Folder in Container...
Clone Repository in Container Volume...

<
Nsigh
Editio

File Edit Selection View Go

EXTENSIONS: MARKETPLACE

nsight

Nsight Visual Studio Codd
Overview @ CUDA development and deb
Samples S nvIDIA
Nsight Visu

Visual Studi
developme
debugging,

a8y

e ®0A0 # LveShare

¥

s ®0AD # LiveShare

DEom o - O X
ion X Running Extensions m .
host karolina
| Studio Code Ed HostName karolina.itdi.cz
7 | kKKK IdentityFile ~/.ssh/id rsa
| debugging support for VS C... U ser dd = XX = XX = XX
baly. host acn*
HostName %h
g Extension Pack Runtime .
ProxyJump karolina
Run Terminal Help Extension: Nsight Visual Studio Visual Studio Code . . .
Select SSH configuratigp#fe to update IdentltyFlle N/ ° SSh/ld—Psa
L User dd-XX-XX-XX

Datay g "

=\ L i i
Settings specify a custom configuration file

| debugging support for V5 C...

£ O ©

This extension is enabled globally.

Help about SSH configuration files

Details Feature Contributions Changelog Extension Pack  Runtime ¢
. . . Categories
Nsight Visual Studio Code
wgs Debuggers
Edition
Programming
Languages
Qverview | Documentation | Forum | Code
Samples
Extension
Nsight Visual Studic Code edition is an extension for Resources
Visuzl Studio Cede that provides support for Marketplace
development, including features such as Intelll 4 Repository
debugging, debugger views, and productivity License
Formatting: « & [




Visual Studio Code

] File Edit Selection View Go Run Terminal Help config - Visual Studio Code 0DEo e - m| X
EXTENSIOMNS: MARKETPLACE || fon Running Extensions M
csh Mew WSL Window Remaote-WsL
New WSL Window using Distro...
Remote - S5H Open Folder in WSL...
Open any folder on a remote . Lo ng
ﬂMicrosof't —
Remote-55H
SSH Fs

File system, terminal and tasl
Kelvin Schoofs

Remote - S5H: Editing Coni

Open SSH Configuration File...
Getting Started with SSH

- S B - ng
Edit SSH configuration files Open Foluer.ln Cc.r'tamm.... Remote-Containers
o & Microsoft Clone Repository in Container Volume... B
E: Remote X11 (55H) 5 TOK % 5 %) FEile Edit Selection View Go Run Terminal Help config - Visual Studio Code D80 i - m] X
Enables X11 forwarding with the Remote - SSH extension. EXTENSIONS: MARKETPLACE L e e ion Running Extensions (]
Joel Spadin m
ssh
n SSH Client P 43K K 45
? SSH Client and Database manager for MySQL/MariaDB, Postar.. Remote - S§H
j y folder : ng
Q\-\-‘eqan Chen m C;D:: any FE‘ ErEmaTET: | Configure SSH Hosts...
icroso P -
Terminal S5H > 20K %1 5
i SSH Fs D 380K k45
Terminal SSH - ) ) o 6  host acn*
. File system, terminal and task provider using SSH - Hostiame %h
sailhenz m Kelvin Schoofs 7 osthame & o
SSH Tool T T . . i § . 8 ProxyJump karolina.itai.cz
i ools » SRS e Remote - ssrl: Edll.:lng .Conflguratlon Files D z0ms g IdentityFile ~/.ssh/id_rsa_training
XPLOT Tools for vscode;SSH,FTP,Remote Edit SSH configuration files 18 User milanjaros
XPLOT =0 o % Microsoft & 11
= - o - B:' Remote X11 (55H) @7 Kk 5
X I ®0A0 £ LiveShare Ln6,Col 10 Spaces:8 UTF8 LF SSHC Enables X11 forwarding with the Remote - SSH extension.
— Joel Spadin Install
SSH Client @ 43K Kk 45
SSH Client and Database manager for MySQL/MariaDB, Postgr..
ﬂ' Weijan Chen Install
Terminal SSH 20K % 1
Terminal S5H
sailhenz Install
SSH Tools DK Kk 5
XPLOT Tools for vscode:SSH,FTP, Remote
XPLOT
X I ®0A0 £ LveShare Ln6,Col 10 Spacess8 UTF-8 LF SSHConfig Formatting:v & [




Visual Studio Code

) File Edit Selection View Go Terminal Help Untitled-1 - Visual Studio Code ODEO g - O P

Untitled-1 X Select the platform of the remote hast "karolina.itdi.cz" o
1 Select a Lo
Start typin T RIS
macOos
>Q Eile Edit Selection View Go Run Terminal Help Visual Studio Code D& 08 — O >

EXPLORER
~ OPEM EDITORS

~ NO FOLDER OPENED

Connected to remote.

You can clone a repository locally.

TERMINAL PORTS  =- [] bash - milanjaros 4~ [] W~ =

O seti . [ttt i 151
(i) Setting up SSH Host karolina.itdi.cz: (ds

— To learn more about how to use git and source control in VS Code read
our docs.
@ Opening Remote.. ®@0A0 Wo In1,Col1 Spacesid4 L
» OUTLINE

Yoo Wo




Benchmark Hardware Properties — run a job

®] File Edit Selection View Go Run  Terminal Help Visual Studio Code D& o — m] *
EXPLORER

7 OPENEDITORS ’Q File Edit Selection WView Go Run Terminal Help Visual Studio Code DQm o — O X
~ NO FOLDER OPENED

Connected to remote EXPLORER \—‘
M OELEE  Connect to Host... Remote-S5
Open Folder e it il
~ NO FOLDER OP .

Lonnect Current VWIindow 1o

You can clone a repository locally 3 . .
rone P ! 7 Open SSH Configuration File...
Connected to n =
Clone Repository Show Log
To learn more about how to use git and source control in VS Code read TERMINAL EBUG CON
our docs. — - Report Issue...
You can clone a

I [milanjaros@login2.karolina ~]$ gsub -g RXXXX -4 DD-22-68 -1 select=1:mpiprocs=16:ngpus=2:ncpus=16 -If I Provide Feedback

Open Folder in Container... Remote-Containers

To learn more &  ¢jone Repository in Container Volume... + - o~ X
in Vs Code reat vur uuws.

[milanjaros@login2.karclinag ~]% |:| bash milan...

bash milan;...

bash milani...

» OUTLINE
» TIMELINE
> 85H: kardlinaitdicz @ oAo Wo

> OUTLINE

B < sstikeroinaitticz. )oA0 Wo
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Benchmark Hardware Properties — connect and open a remote folder

®] File Edit Selection View Go Run Terminal Help config - Visual Studio Code %] FEle Edit Selection View Go Terminal Help Untitled-1 - Visual Studio Code ODEO i - O X

EXPLORER Select configured SSH host or enter user@host Untitled-1 % Select the platform of the remote host "en719" 00} o0

1 Select a L
~ OPEN EDITORS I acr'Odl I Start typi

b4 config C\Users\jar

macOS
w7 BB + Add New SSH Host..
Connected to remote. ShromEEE
13 HosthName %h ] File Edit Selection View Go Terminal Help Untitled-1 - Visual Studio Code OB om; - m} X
Open Folder 14 ProxyJump karolina.it4i. Untitled-1 % "en719" has fingerprint "SHA256JRTz20PKsXoyCAGHN/dSXJKCS78ETO4EhuBUsSN2OzIM®". m -
) . 15 Ident;t}"Flle N/'SShfld—r‘ 1 Select a Lan |Jare yvou sure you t to continue?
You can clone a repository locally. 16 User milanjaros start typi

17
Clone Repository Cance

TERMIMAL PORTS

<

To learn more about how to use git and source control

in Vs Code read our docs. [milanjaros@login2.karolina ~]$ gsub -q ggr
1 select=1:mpiprocs=16:ngpus=2:ncpus=16 -I
gsub: waiting for job 1518317.infra-pbs to
gsub: job 1518317.infra-pbs ready

[milanjolina ~15 (]

Eile Edit Selection View Ge BRun Terminal Help config - Visual Studio Code

EXPLORER Open Folder

~ OPEN EDITORS

* config C:\Users\jar081\.ssh

~ NO FOLDER OPENED

1_device_query

Connected to remote. 2_memory_bw_cpu

2

3_memory_bw_gpu
Open Folder 4 _copy_bw_cpu_gpu @ Do you trust the authors of the files in this folder?

5_ED|3},-'_b\."\'_gp.l_gle
common_inc Code provides features that may automatically execute files in this folder.

Clone Repﬂs[t(p[)r solution f you don't trust the authors of these files, we recommend to continue in
LU — ] S0 () g = -

You can clone a repository locally.
» OUTLINE

» TIMELINE
3 S5H: karolinaitficz ®@O0A0 o Ln12, Cmo “bpaces

=]
es )
Q

- PART estri ay be ious. 5 e.
ERMINAL PORTS restricted mode as the files may be malicious. See our docs to learn mor.

Shome/milanjares/cuda_2@822/hello_world [SSH: cn719]

| Trust the authors of all files in the parent folder 'cuda_2022'

Yes, | trust the authors No, | don't trust the authors
Trust folder and enable all features Browse folder in restricted mode

T= T

T
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Benchmark Hardware Properties — open terminal

®] File Edit Selection View Go Run Terminal Help benchmarks [SSH: acn60] - Visual Studic Code Do 08 — O X

~+ OPEN EDITORS Split Terminal Ctrl+5hift+5

~ BEMCHMARKS [SSH: ACN60]
> 1_device query Run Task...
5 2_memory_bw_cpu Run Build Task... Ctrl+Shift+B

_ > 3_memory_bw_gpu Run Active File

> 4 copy_bw_cpu_gpu Run Selected Text
> 5_copy_bw_gpu_gpu
> common_ing
> solution
$ cleansh
(@ README.md
$ run_1_device_query.sh Configure Tasks...
$ run_2_memory_bw_cpu.sh Configure Default Build Task...
$ run_3_memory_bw_gpu.sh
$ run_4_copy_bw_cpu_gpu.sh JERMINAL - PORTS  PROBLEMS  OUTPUT - DESUG CONSOLE bash 4+~ [0 W ~ X
3 run_5_copy bw_gpu_gpu.sh [milanjaros@acnsd. karolina benchmar'l-cs]$| JJrun_1 device query.sh |:| I

» OUTLINE
» TIMELINE

¥ SSH:acn60  §P mains & ®@o0Ao Wo
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