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Learning objectives

o What is VSCode
o Pros & Cons

o Ways to launch VSCode on Cannon
« Remote Tunnel with Sbatch
« Remote SSH via ProxyCommand

o Best Practices

o Issues to look out for
o VSCode Basics & Other Considerations
o Cursor Bits




FAS Research Computing
mm HARVARD Division of Science

¥ UNIVERSITY https://rc.fas.harvard.edu

VVSCode

o Microsoft Visual Studio Code, VS Code, most popular code editor

o Source-code editor developed by Microsoft for Windows, Linux, macOS and
web browsers

o Features include:
support for debugging, syntax highlighting,
intelligent code completion, snippets management, code refactoring/restructuring,

embedded version control with Git
install packages as extensions using VS Code Marketplace

o Lets users use the interface to edit & run their local code/jupyter/R
directly on the cluster without having to use OOD, sbatch,or salloc

3




s HARVARD FAS Research Computing

Division of Science

2 UNIVERSITY https://rc.fas.harvard.edu

Install & Launch VS Code

o OS-based installation:

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

e Linux: Running Visual Studio Code on Linux

e macOS: Running Visual Studio Code on macOS

e Windows: Running Visual Studio Code on Windows

o Launch locally - macOS example
e Terminal: code &
e Applications -> VS Code icon
e Command+Spacebar -> Code


https://code.visualstudio.com/download
https://code.visualstudio.com/docs/setup/linux
https://code.visualstudio.com/docs/setup/mac
https://code.visualstudio.com/docs/setup/windows
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VS Code Remote Development

1. VSCode Remote Development via SSH or Tunnel — FASRC DOCS
e Remote Tunnel
. Interactive & Sbatch (FASRC recommended)
e Remote SSH
. Interactive & needs SSH config file
e Prerequisites satisfied

2. Open OnDemand (OOD/VDI) Remote Desktop: How to open software —
FASRC DOCS

e Remote development work & seamless integration not required
e Resilient to network glitches
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https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/
https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/#Prerequisites
https://docs.rc.fas.harvard.edu/kb/ood-remote-desktop-how-to-open-software/#Visual_Studio_Code
https://docs.rc.fas.harvard.edu/kb/ood-remote-desktop-how-to-open-software/#Visual_Studio_Code
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Pros & Cons

Approach Type Pros Cons
Remote Tunnel via sbatch Batch job 1. Resilient to network glitches 1. Multi-step process to launch session
submission 2. Session launches on compute node 2. Session cannot be launched directly
3. Only method to launch session on FASSE from personal device. Login to cluster to
compute nodes [caution: personal submit batch job
systems must be configured according to 3. Allows for single VSCode session only,
Minimum PrivSec Responsibilities] cannot run concurrent sessions
4. Supports launching session on Windows 4. Edit batch file for compute node
resource allocation
Remote Tunnel interactive Interactive job | 1. Supports launching sessions on both 1. Not resilient to network glitches
login & compute nodes 2. Same as #1, 2, & 3 above
2. Same as #4 above
Remote SSH - ProxyCommand Interactive job | 1. Least steps involved to launch a session 1. Edit to SSH config file for compute node
2. Launched directly from personal device resource allocation
3.  Works for both login & compute nodes 2. Not resilient to network glitches
4. Supports tandem sessions on CPU & 3. Does not support compute node
GPU nodes (but not on nodes of the session on Windows
same type), along with a Tunnel session 4. Needs multiple tries for gpu node
Remote SSH - ProxyJump Interactive job | Same as #2 & 3 above [#4 not tested] 1. Multi-step process for compute node
2. Same as #2 & 3 above



https://privsec.harvard.edu/apply-standards

s HARVARD FAS Research Computing

Division of Science

2 UNIVERSITY https://rc.fas.harvard.edu

Tunnel - Sbatch (FASRC Recommended)

e FASRC Recommended
o RemOte - TU n ne|: SbatCh :zzi:z: :E:m::l:g : :\:;Zi;izz.(;emember to change to a desired partition

#SBATCH --time=04:00:00 # time in HH:MM:SS

o ReSiIient to network #SBATCH -c 1 # number of cores
disru ptions set -o errexit -o nounset -o pipefail

MY SCRATCH=$ (TMPDIR=/scratch mktemp -d)
echo $MY_ SCRATCH

e lLaunches the tunnel as
. . #0btain the tarball and untar it in $MY_ SCRATCH location to obtain the
SbatCh JOb - VSCOde.JOb #executable, code, and run it using the provider of your choice

curl -Lk 'https://code.visualstudio.com/sha/download?build=stable&os=cli-alpine-x64' | t

e sbatch vscode.job
e scancel <JOBID>

#VSCODE_CLI_DISABLE_KEYCHAIN ENCRYPT=1 $MY SCRATCH/code tunnel user login --provider git
VSCODE_CLI_DISABLE_KEYCHAIN ENCRYPT=1 $MY SCRATCH/code tunnel user login --provider micr

#Accept the license terms & launch the tunnel

$MY_ SCRATCH/code tunnel --accept-server-license-terms --name cannontunnel



https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/#FASRC_Recommendation
https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/#Approach_I_Remote_8211_Tunnel_via_batch_job
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Remote - Tunnel - Interactive

N

Remote - Tunnel: Interactive

Multi-step process compared to Remote - SSH
Needs a tarball to create an executable, code, on the cluster
Interactive:

Add code to your path using ~/.bashrc

Go to a compute node & execute: code tunnel

Follow instructions to launch tunnel using either Github or Microsoft
Open a browser & authenticate

Will have to follow the process every time for a new compute node



https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/#Approach_II_Remote_8211_Tunnel_interactive
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Remote - SSH

e SSH Config File:
e Access login node via SSH control master
e Generate SSH public & private key pair for compute node
e Access compute node using ProxyCommand & salloc
e Or access compute node using ProxyJump

e ProxyCommand+salloc: Either edit local SSH config file or create
multiple hostnames. Multiple retries for launching on GPU node

e ProxyJump - Multi-step process to open interface on compute node

e Both are interactive - prone to network disruptions



https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/#Compute_Node
https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/#Approach_III_Remote_8211_SSH
https://handbook.eng.kempnerinstitute.harvard.edu/s1_high_performance_computing/development_and_runtime_envs/using_vscode_for_remote_development.html#connecting-to-the-fasrc-cluster-compute-node
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Remote - SSH

gost cannon

#User mjoshi
ProxyCommand  user njoshiunpriv Proxylump
HostName login.rc.fas.harvard.edu
ControWMaster auto

ControlPath ~/.ssh/%r@sh:%p

Host cannon
HostName holylogin®@l.rc.fas.harvard.edu

Host vscode
UserKnownHostsFile=/dev/null User <username>
ControWMaster auto

ForwardAgent yes
StrictHostKeyChecking no ControlPath ~/.ssh/%r@%sh:%p

LogLevel ERROR

# substitute your username here Host holyx
;aer ijShﬁ' ' HostName %h

Ser mjosniunpriv User <username>
RequestTTY yes

q y ProxyJump cannon

# Uncomment the command below to get a GPU node on
#ProxyCommand ssh —q cannon "salloc ——immediate=180
# Uncomment the command below to get a non-GPU node
ProxyCommand ssh -v cannon "salloc ——immediate=180

Host vscode_gpu
UserKnownHostsFile=/dev/null
ForwardAgent yes
StrictHostKeyChecking no
LogLevel ERROR
# substitute your username here
#User mjoshi
User mjoshiunpriv
RequestTTY yes
# Uncomment the command below to get a GPU node on
ProxyCommand ssh —q cannon "salloc ——immediate=180 0
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Best Practices

e Maximum of 5 login sessions allowed per user at a time, be aware of the
number of VS Code instances you spawn on the cluster

e Login node session
« Use for writing &/or editing your code only
« Do not use it to run Jupyter notebook, R, Matlab, or any other script

e Compute node session
« Use for running notebooks & scripts
« Avoid using for writing &/or editing your code as this is a non-compute work
e For interactive sessions, better to be on VPN to get stable connection
e (Close jobs, launched through interactive or sbatch sessions, if VS Code work

is complete: squeue -u <username>; scancel <JOBID>

11


https://docs.rc.fas.harvard.edu/kb/terminal-access/
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Pitfalls

e Lingering SSO connection

$ ssh -0 check cannon
Master running (pid=#)
$ ssh -0 exit cannon
Exit request sent.

$ ssh -0 check cannon

Control socket connect(<path-to-connection>): No such file or directory

e VSCode running slow, environment issues: Cache, CachedData,
CachedExtensionsVSIXs, Code Cache, etc.

e On lLinux: .vscode/data/ & .vscode-server/data/ (if opening through remote)
e OnMac: “/Library/Application\ Support/Code/

e OnC: C:\Users\<user_name>\AppData\Roaming\Code >
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Pitfalls contd...

e Remote SSH: Using different nicknames Host compute
UserKnownHostsFile=/dev/null

ForwardAgent yes
StrictHostKeyChecking no
LogLevel ERROR

Host cannon «——
User <username>

HostName login.rc.fas.harvard.edu # substitute your username here
ControlMaster auto User <username>
ControlPath ~/.ssh/%r@%h:%p Sedlie IRy

# Uncomment the command below to get
the 2nd ProxyCommand ‘////
#ProxyCommand ssh -q cannon "salloc
gres=gpu:l --time=0-01:00 --mem=4GB -
job-id; nc \$SLURM_NODELIST 22'"

13
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Pitfalls contd...

e Remote SSH: Slurm Directives
« —-mem flagis not being used in salloc command
« Forgottochange ——-mem, --time, --partition,etc,insalloc

command based on your need
« Out Of Memory error: forgot to increase memory using ——mem flag in salloc

command prior to launching VSCode session on the cluster
« SSH config file not setup correctly:
e TestonmacOS: ssh <Host Nickname>

e Replace <Host Nickname> with names used for login & compute nodes

e Not commenting out conda initialization statements in ~/.bashrc
e Connectivity issues: SHOME could be full

14


https://docs.rc.fas.harvard.edu/kb/python-package-installation/#Troubleshooting
https://docs.rc.fas.harvard.edu/kb/home-directory-full/
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Pitfalls contd...

o Not exiting cleanly:

File Edit Selection View Go Rui

e (Close Remote Connection under File
e Having multiple windows open

e |mportant for Remote - Tunnel
connections

o Continue to have problems:

e Come to office hours to
troubleshoot live



https://www.rc.fas.harvard.edu/training/office-hours/

FAS Research Computing
Division of Science
https://rc.fas.harvard.edu

sz HARVARD
B8 UNIVERSITY

VVSCode Basics

P Search

£ Search

0 EXPLORER ) Welcome X i
Welcome X

 OPEN EDITORS
X | Welcome
' NO FOLDER OPENED

You have not yet opened a folder.

— Visual Studio Code Visual Studio Code

Editing evolved
Editing evolved

Opening a folder will close all

currently open editors. To keep
them open, instead. Start Walkthroughs
Start Walkthroughs

You can clone a repository locally. Learn the Fundamentals
Learn the Fundamentals

Clone Repository
™) Get Started With GitLens (Updated

To learn more about how to use Git _
M) Get Started With GitLens (Updated

and source control in VS Code
: @ Cet Started with Python Dev... (Updated
i Updated
Get Started with C++ Develo... Updated e Get Started with Python Development |Update

/n/home_rc @ Getting Started with Contain... (Updated Get Started with C++ Development 'Updated

[n/holylabs/LABS/rc_admin/Lab /n/home_rc @ Getting Started with Container Tools (Updated

/n/home_rc
[n/holylabs/LABS/rc_admin/Lab

/n/home_rc

Status Bar

manasvita (GitHub)

Backup and Sync Settings...

Sign in to use Copilot... v/ Show welcome page on startup
Turn on Cloud Changes...

d
Remote Tunnel Access is On v/ Show welcome page on startup
X @ Launchpad ® 0 A0

Manage Language Model Access... Hded you as a collaborator
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VVSCode Basics

e Folder: cmmd+o (Mac) or ctrl+o (Win) e Terminal

o View -> Command Palette -> >terminal (select
) Weicome from options)

o Using top panel

6 Code File Edit Selection View Go Run Terminal Window Help

Visual Studio Code

Editing evolved O M (& n © © 0 @ New Terminal <«

Split Terminal

Start G s i Seeal RE
earch Google or type a U Run Task...

Run Build Task...
| Run Active File
Run Selected Text

Show Running Tasks...
Restart Running Task...

Recent

Terminate Task...

/n/home_rc

Configure Tasks...
Configure Default Build Task...

V_esual Studio Code

/n/holylabs/LABS/rc_admin/Lab
/n/home_rc

Getting started: https://code.visualstudio.com/docs/introvideos/basics 17



https://code.visualstudio.com/docs/introvideos/basics
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VVSCode Basics

e File: cmd+n (Mac) or ctrl+n (Win) ® Run jobs interactively

run

&« £ Search o5 B

Visual Studio Code

Editing evolved

) Welcome hello-world.py X

Users > manasvitajoshi > Documents > Work-related > FASRC-Trainings > hello-world.py

Start

® Once connected, run executes code directly on
Remote

e Always connect to compute node before hitting
‘run’

18
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Other Considerations

o VSCode for FASSE:

e Enable access to the internet to launch Remote Tunnel on the browser:
https://docs.rc.fas.harvard.edu/kb/fasse/#Accessing the Internet

e [nstall extensions as needed.

e https://code.visualstudio.com/docs/configure/settings-sync may not
work

o Add folders to workspace:

https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-
or-tunnel/#Add Folders to Workspace on_ VSCode Explorer

19



https://docs.rc.fas.harvard.edu/kb/fasse/#Accessing_the_Internet
https://code.visualstudio.com/docs/configure/settings-sync
https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/#Add_Folders_to_Workspace_on_VSCode_Explorer
https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/#Add_Folders_to_Workspace_on_VSCode_Explorer
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A little bit about Cursor

e Similar to VSCode: Launching local instance

Download for MacOS
& other systems:
https://cursor.com

Installation:
https://docs.cursor.c
om/en/get-started/in

stallation

a o @« Launchpad ®OA0 @WO --NORMAL-- Q deena-dayalan, 2 yearsago Ln33,Col1 Spaces:4 UTF-8 LF Ruby €ursertab L FAS RC D O C



https://cursor.com/
https://docs.cursor.com/en/get-started/installation
https://docs.cursor.com/en/get-started/installation
https://docs.cursor.com/en/get-started/installation
https://docs.rc.fas.harvard.edu/kb/cursor-remote-development-via-ssh-and-tunnel/

s HARVARD — FAS Research Computing

Division of Science

8 UNIVERSITY L 4 hiips://re-fas harvard:edu

A little bit about Cursor

e Remote SSH - Same ~/.ssh/config works

e Remote Tunnel support since June 8, 2024: changelog 0.35:
https://changelog.cursor.sh/#035---default-on-cursor-predic
tion-remote-tunnels--more-robust-ssh

e Both, interactive & sbatch, options supported

e No option for opening tunnel on a browser

e Could have issues, VSCode tunnel might be better:
https://forum.cursor.com/t/cursor-vs-code-microsoft-remot
e-tunneling-issues-and-the-definitive-support-thread/85883

curl -Lk ‘https://api2.cursor.sh/updates/download-latest?os=cli-alpine-x64’ -o cursor_cli.tar.gz

tar -xvf cursor_cli.tar.gz
Jcursor tunnel --random-name

@5
e

) Explorer ¢ 3E

W~

https://github.com/cursor/cursor/issues/1191#issuecomment-3139267445

21


https://changelog.cursor.sh/#035---default-on-cursor-prediction-remote-tunnels--more-robust-ssh
https://changelog.cursor.sh/#035---default-on-cursor-prediction-remote-tunnels--more-robust-ssh
https://forum.cursor.com/t/cursor-vs-code-microsoft-remote-tunneling-issues-and-the-definitive-support-thread/85883
https://forum.cursor.com/t/cursor-vs-code-microsoft-remote-tunneling-issues-and-the-definitive-support-thread/85883
https://github.com/cursor/cursor/issues/1191#issuecomment-3139267445
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Resources:

o VSCode Remote Development via SSH or Tunnel — FASRC DOCS

o Kempner’s VSCode Remote Development:
https://handbook.eng.kempnerinstitute.harvard.edu/s1 _high performan
ce_computing/development_and_runtime_envs/using vscode for _remo
te_development.html

o SSH wrapper script for launching VSCode as a background job: pretty
exhaustive:

e https://github.com/microsoft/vscode-remote-release/issues/1722

e https://github.com/xangma/vscode_remote_slurm/tree/main

o Documentation for Visual Studio Code

22
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https://docs.rc.fas.harvard.edu/kb/vscode-remote-development-via-ssh-or-tunnel/
https://handbook.eng.kempnerinstitute.harvard.edu/s1_high_performance_computing/development_and_runtime_envs/using_vscode_for_remote_development.html
https://handbook.eng.kempnerinstitute.harvard.edu/s1_high_performance_computing/development_and_runtime_envs/using_vscode_for_remote_development.html
https://handbook.eng.kempnerinstitute.harvard.edu/s1_high_performance_computing/development_and_runtime_envs/using_vscode_for_remote_development.html
https://github.com/microsoft/vscode-remote-release/issues/1722
https://github.com/xangma/vscode_remote_slurm/tree/main
https://code.visualstudio.com/docs

sare HARVARD FAS Research Computing

Division of Science

2 UNIVERSITY https://rc.fas.harvard.edu

Resources and help

 Documentation

* User Docs: FASRC DOCS
* GitHub User codes: GitHub - fasrc/User Codes

« Getting help

« Office hours on Wednesdays from 12-3 PM: https://www.rc.fas.harvard.edu/training/office-hours/

 Ticket

» Portal: hitp://portal.rc.fas.harvard.edu/rcrt/submit_ticket (requires login)
* Email: rchelp@rc.fas.harvard.edu

« Consulting Calendar: https://www.rc.fas.harvard.edu/consulting-calendar/

» Training. Training | FAS Research Computing
e



https://docs.rc.fas.harvard.edu/
https://github.com/fasrc/User_Codes/
https://www.rc.fas.harvard.edu/training/office-hours/
http://portal.rc.fas.harvard.edu/rcrt/submit_ticket
mailto:rchelp@rc.fas.harvard.edu
https://www.rc.fas.harvard.edu/consulting-calendar/
https://www.rc.fas.harvard.edu/upcoming-training/
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Training Session Evaluation

Please, fill out our training session evaluation. Your feedback is essential for
us to improve our trainings!!

https://tinyurl.com/FASRC-training E:EIE.:E
-

24



https://tinyurl.com/FASRC-training

Thank you :)
FAS Research Computing
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e VS Code Dev Containers extension “lets you
use a Docker container as a full-featured
development environment” Search settings

e Repository contains a devcontainer.json file

o defined by Dev Container spec
(https://containers.dev/) Commonly Used

o example: nextflow-training (local-dev) Text Editor Extensions
Workbench

Window Dev Containers

To use on the FASRC cluster:
1. Install VS Code Dev Container extension

Dev > Containers: Docker Path (Applies to all pro

Application Docker (or Podman) executable name or path.

>
>
>
> Features
>
>

Security

2. Configure to use Bodman s
p . v Extensions
a. Code > Settings > Settings > oynb Support
Extensions > Dev Containers > CSS Language Feat..| | Dev > Containers: Dacker Socket Path (4pplies
l. Change DOCker Path Settlng Dev Containers Docker socket path. Used, e.g., when connecting {|
to “p0dman” Emmet in a Docker Volume.
Il. Set DOCker SOCket path tO: GHE.com & GitHub ... [tmp/podman-run-12345/podman/podman.sock

/tmp/podman-run-<uid>/podman/podman.sock
(Replace <uid> with number output by “id -u”)


https://marketplace.visualstudio.com/items?itemName=ms-vscode-remote.remote-containers
https://containers.dev/
https://github.com/nextflow-io/training/blob/master/.devcontainer/local-dev/devcontainer.json
https://docs.rc.fas.harvard.edu/kb/podman/
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Dev Containers with Podman - Known Limitations

® Not all dev container features are supported (e.g., Docker*)

® Not supported by vscode.dev (issue #9059) — Remote Tunnel users must use VS Code app instead of web
browser
® Rebuilding a dev container (after modifying devcontatiner.json) fails
o possibly containers/conmon issue #260

o workaround: close SSH session (or scancel <jobid> for remote tunnel) and start new session



https://containers.dev/features
https://github.com/microsoft/vscode-remote-release/issues/9059
https://github.com/containers/conmon/issues/260

