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Today’s topics

1. Introduction to JupyterHub on Alps vClusters

2. Using Julia with JupyterHub, including GPU profiling

3. Best practices for setting up VSCode on Alps vClusters



JupyterHub

● Run notebooks on compute nodes on Alps
● Separate deployment per vCluster  

○ https://jupyter-daint.cscs.ch 
○ https://jupyter-santis.cscs.ch
○ https://jupyter-clariden.cscs.ch

● Documentation is available in CSCS Docs 
● Software environment is provided by uenv 

○ You can use your own virtual environment by creating a kernel
○ You can load your own uenv (⊕Advanced options)

● Initial support for container images 
● Happy to receive your feedback and requests for enhancement
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https://jupyter-daint.cscs.ch
https://jupyter-santis.cscs.ch
https://jupyter-clariden.cscs.ch
https://docs.cscs.ch/services/jupyterlab
https://www.cscs.ch/publications/tutorials/2025/video-of-the-webinar-using-uenv-on-alps
https://docs.cscs.ch/services/jupyterlab/#creating-jupyter-kernels-for-python
https://support.cscs.ch
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Agenda

▪ Introduction: Julia for HPC
▪ Setting up Julia in JupyterHub
▪ GPU profiling using Julia
▪ Documentation
▪ Conclusions
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Introduction: Julia for HPC



Julia for HPC: low level CUDA kernel
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~ theoretical peak performance 
(effective memory throughput)



Julia for HPC: high-level ParallelStencil kernel (architecture-agnostic)
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code generation & optimization
=>

near theoretical peak performance 
(effective memory throughput)



Setting up Julia in JupyterHub



Start a Julia-enabled server
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First time IJulia & kernel installation
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First time IJulia & kernel installation
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First time IJulia & kernel installation
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First time IJulia & kernel installation: if Julia missing…
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First time IJulia & kernel installation: if Julia missing…
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First time IJulia & kernel installation: result
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First time IJulia & kernel installation: result
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First time IJulia & kernel installation: result
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Package installation: predefined preferences and ENV
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For MPI.jl, CUDA.jl, HDF5.jl, and 
ADIOS2.jl, the julia uenv provides the 

libraries and presets package preferences 
and environment variables for automatic 

optimal installation and usage



Package installation: predefined preferences and ENV
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GPU profiling using Julia



CUDA profiling - using CUDA.jl profiler
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CUDA profiling - using Nvidia Nsight System
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CUDA profiling - using Nvidia Nsight System
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CUDA profiling - using Nvidia Nsight System
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CUDA profiling - using Nvidia Nsight System (real-world example)
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Verification that communication is 
overlapped with computation
(MPI not available in Jupyter)



Documentation



Documentation: docs.cscs.ch/
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Documentation: docs.cscs.ch/
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Conclusions



Conclusions

▪ Setting up Julia in JupyterHub is trivial
▪ Two ways for GPU profiling using Julia
▪ Julia is a great language for HPC
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VS Code for Interactive Computing

Productivity and Development Tips

Prashanth Kanduri

& Lukas Drescher



Why use an IDE?

Intuitive/familiar user experience

Ease of managing files, visual previews

Syntax highlighting

Handy extensions for languages, frameworks and debugging

Development aids like codebase awareness, code completion, etc

Easy to setup!
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Basic Setup

Ensure that SSH config and 2FA works and SSH keys are refreshed

 on the local should get you to the shell of a cluster

SSH config Password-Less Login
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VS Code Setup

Install the Remote-SSH extension by Microsoft from the marketplace.
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VS Code Setup cont...

After installation, in the settings, scroll down to the extensions and find the
section concerning the one above.

There activate the Remote Server Listen On Socket setting.
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Connect to a Cluster

With these settings, restart VS Code and on the left-hand side, find the Remote
Explorer with the hostnames setup in the  file.

Select the cluster and the window will reload to login. One can select a folder
to open there.
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Loading Development Environments

6



Working with Remote Tunnels

The Visual Studio Code Remote - Tunnels extension lets you
connect to a remote machine, like a desktop PC or virtual
machine (VM), via a secure tunnel. You can connect to that
machine from a VS Code client anywhere, without the
requirement of SSH.

“

“
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Setting up Locally

Install the Remote Tunnels extension from Microsoft on VS Code.
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Setting up on Alps

Download the VS Code CLI tool , which CSCS provides for easy download.
There are two executables, one for using on systems with x86 or ARM CPUs
respectively.

 → , , 

→ , 

Download with the following commands (for ARM64) on the cluster:

We will now have an executable named  which we shall use. We can make
it accessible from anywhere by adding its absolute path to the 
environment variable in our  file.
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Tunnel with UENV

On the shell of a cluster, start a uenv session and then a tunnel. For a 
already loaded, one can use the following command.

It will ask the user to sign in using Microsoft or GitHub account. We have
reliably tested it with GitHub.

This will begin the first time setup process. It will ask to open a URL on the
browser.
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First-Time Setup
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First-Time Setup cont...
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Access from VS Code
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Interactively Connect to a Compute Node

One can log into a compute node and use the same  command.

 requests a 2 hour (120 minute) reservation

 requests a single rank - only one rank/process is required for VSCode

 allows forwarding of terminal I/O, for  to work interactively
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Connect VS Code with a Container

This will use CSCS's custom Container Engine which can easily pull a container
from a registry like DockerHub. Same setup process as earlier with GitHub.

TOML File with Image and Mount Paths

Launch Container & Tunnel
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Using  on Different Architectures

Given the  application is architecture specific, and the Home Directory is
shared across clusters, we can use a trick to streamline our workflow.

On both  and  clusters, we can download the respective clusters and
store them in specific folders using the  command.

Then in the  file, we can add the following line which will ensure that
the correct executable is available for the architecture.
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