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Features of the AI Infrastructure Service

Access to a lot of GPUs:
18x H200 – 141GB, 8x A100 – 80GB, 12x A40 – 48 GB, 40x Tesla V100 – 32 
GB, 10x RTX4090 – 24GB, 33x GTX 1080 Ti – 12 GB, …

Your pip/conda packages are installed and 
ready to use!

Choose any Docker image with your packages pre-installed

Isolated Storage Separate storage per project

Automatic Job Scheduling Jobs are started in FIFO order
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Architecture of the AI Infrastructure
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Job Scheduler:

- Over multiple machines

- With 1 or more GPUs

- Reservations possible

Thin wrapper around 
GPU-enabled Docker containers:

- Hides complexities of mounting 
storage, CPU/GPU isolation, etc.

- No need to install CUDA, Tensorflow,  
PyTorch, etc. on the machine yourself

Authentication:

- Via Slices-RI portal

- Concept of ‘projects’ for sharing 
of resources



Topology of the AI Infrastructure Service

The machines are:

• Spread over 3 locations: iGent DC, UAntwerp DC, UC3M DC:
• Different storage options

• Different network

• Divided into clusters: servers with the similar properties: 
• Same location,

• Same GPU type
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Using the AI Infrastructure Service
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• Website https://ai.slices-ri.eu for 
monitoring/submitting simple jobs

• slices ai for submitting jobs 
from the command line

https://ai.slices-ri.eu/
https://ai.slices-ri.eu/
https://ai.slices-ri.eu/


Submitting a job via the CLI
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Defining a Job
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{
  "jobDefinition": {
    "name": "helloworld",
    "description": "Hello world!",
    "request": {
      "resources": {"gpuModel": "1080",
                    "gpus": 1, "cpus": 2, “cpuMemoryGb": 2000, },

   "docker": { "image": "nvidia/cuda:12.1.0-runtime-ubuntu22.04",
                  "command": "echo 'Hello World'",
                  "environment": { },
                  "storage": [ { "containerPath": "/project_ghent"} ],
                  "portMappings": [ { "containerPort": 80 } ],
    }
}

AI Infrastructure-specific 
bookkeeping

Passed to Docker when starting 
the container



Defining a job

• Modify an example
• Consult documentation on 
https://doc.slices-ri.eu/BasicServices/AI/jobdefinition.html 

• Use the ‘Create job’ function on the website
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https://doc.slices-ri.eu/BasicServices/AI/jobdefinition.html
https://doc.slices-ri.eu/BasicServices/AI/jobdefinition.html
https://doc.slices-ri.eu/BasicServices/AI/jobdefinition.html


Determining the cluster and resources to 
request – via the website
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Determining the cluster and resources to 
request – via the CLI
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Storage

• File system within your job is ephemeral: 
• Jobs start with file system defined within the Docker image that you start

• when the job ends, all changes to the file system are lost

• Exception: 
• any permanent storage that you attach to the job: use this for storing all your datasets, code, logs, results

• The S3 storage service: best suited for your datasets!
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Storage

• Machines are spread over 3 
datacenters, each with their own 
storage:
• /project_madrid: all 2xx clusters
• /project_antwerp: all 1xx clusters
• /project_ghent:      all other clusters

• Some machines have very fast local 
scratch storage: /project_scratch
→ clusters 6, 9, 12, 13, 101, 103

• Use CPU memory as storage by 
mounting it as tmpfs

• Use request → docker → 
storage to set storage mount points
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“storage": [
  {
    "hostPath": "/project_ghent"
  },
  {
    "hostPath": "/project_ghent/work",
    "containerPath": "/custom/dir"
  }
]



Storage

/project_ghent

115 TB backed by NVMe disks

“Fair use policy”, but no hard 
limits

/project_antwerp

105TB backed by DDN A3I storage

“Fair use policy”, but no hard file 
size limits

Quota of 500.000 inodes

14Documentation: https://doc.slices-ri.eu/BasicServices/AI/storage.html 

https://doc.slices-ri.eu/BasicServices/AI/storage.html
https://doc.slices-ri.eu/BasicServices/AI/storage.html
https://doc.slices-ri.eu/BasicServices/AI/storage.html


Storage

/project_scratch

- Slave-specific:
- 6A: 94TB 
- 9A, 12A, 12B, 13A: 7TB
- 101A: 6TB
- 101B: 7TB
- 103A: 28TB
- 103B: 7TB

- Use request → resources → slaveName to request specific slave
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WARNING
Do NOT store anything here that 

you cannot afford to lose!

- RAID0 storage over multiple local 

NVMe disks

 Example: 6A uses 16 enterprise-

grade NVMe disks with each a 

MTBF of 2.000.000 hours

"resources": {
       ...
       "slaveName": "slave6a"

},



Storage

tmpfs

Due to limited local storage on each slave, you can use a maximum of 
10GB of disk space outside of the mounted storage paths. 

Using more will kill your job.

16Documentation: https://doc.slices-ri.eu/BasicServices/AI/storage.html#tmpfs 

“storage": [
  {
    "hostPath": "tmpfs",
    "containerPath": "/my_tmp_dir",
    "sizeGb": 4
  }
]

Solution 1: make sure that all necessary 
dependencies are already installed in the Docker 
image that you are using

Solution 2: mount a part of the available CPU 
memory as an ephemeral tmpfs 

https://doc.slices-ri.eu/BasicServices/AI/storage.html#tmpfs
https://doc.slices-ri.eu/BasicServices/AI/storage.html#tmpfs
https://doc.slices-ri.eu/BasicServices/AI/storage.html#tmpfs


• Mirrored storage in iGent and Antwerp DC.

• Authentication not handled by AI Infrastructure. No need to mention it in the 
jobDefinition.

• Example: usage in PyTorch with s3torchconnector

• 1/ Retrieve credentials from MINIO webinterface @ https://s3.slices-be.eu/

• 2/ Store them in .env file:

Storage: S3 compatible storage

17Documentation: https://doc.slices-ri.eu/BasicServices/Storage/s3storage.html 

AWS_ACCESS_KEY_ID=my..access..key
AWS_ENDPOINT_URL=https://s3.slices-be.eu
AWS_REGION=us-east-1
AWS_SECRET_ACCESS_KEY=my..secret..key

https://s3.slices-be.eu/
https://s3.slices-be.eu/
https://s3.slices-be.eu/
https://doc.slices-ri.eu/BasicServices/Storage/s3storage.html
https://doc.slices-ri.eu/BasicServices/Storage/s3storage.html
https://doc.slices-ri.eu/BasicServices/Storage/s3storage.html


Storage: S3 compatible storage

Example: usage in PyTorch with s3torchconnector

• 1/ Retrieve credentials from MINIO webinterface @ https://s3.slices-be.eu/

• 2/ Store them in .env file:

• 3/ Use:
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AWS_ACCESS_KEY_ID=my..access..key
AWS_ENDPOINT_URL=https://s3.slices-be.eu
AWS_REGION=us-east-1
AWS_SECRET_ACCESS_KEY=my..secret..key

https://s3.slices-be.eu/
https://s3.slices-be.eu/
https://s3.slices-be.eu/


Storage: importing your data 

Small uploads?

Start a JupyterHub session and 
upload via the browser
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Documentation:
https://doc.slices-ri.eu/BasicServices/AI/storage.html

Large uploads? 

Connect via SFTP to your job
• Use the SSH credentials supplied by 

your job to connect

• Use login certificate as credentials

https://doc.slices-ri.eu/BasicServices/AI/storage.html
https://doc.slices-ri.eu/BasicServices/AI/storage.html
https://doc.slices-ri.eu/BasicServices/AI/storage.html


Exposing ports of your container 

• You can define ports to be exposed in 
request → docker → portMappings

• Use containerPort to specify which port 
of your container you want to access

• Host address/port is determined during job scheduling

• Ghent-based nodes: 
• only have public IPv6 address
• use iGent VPN for IPv4 access

• Antwerp-based nodes: 
• Geo-limited IPv4 access (Belgium only)

• use IDLab Antwerp VPN for access

• Madrid-based nodes: public IPv4
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"portMappings": [
  {
    "containerPort": 5000
  },
  {
    "containerPort": 5001,
    "hostPort": 5001
  }
]

WARNING: Job will fail if another 
container is already mapped to that port!



Exposing ports of your container: 
finding the port of your container
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$ slices ai show jobs <job_id>



Checking the logs of your container: CLI

$ slices ai output <job_id>
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Checking the logs of your container: website
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Checking the resource usage of your job
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SSH-access: CLI

$ slices ai ssh <job-id>
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SSH-access: website



SSH-access: how does this work?

• An SSH-server is injected into your container

• Authentication via SSH public key
• The slices ai CLI automatically adds SSH keys registered in slices 
pubkey

• The AI infrastructure automatically adds an SSH-key for the console on the 
website

• Register extra ssh keys via 
request → extra → sshPubKeys

27

"extra": { 
"sshPubKeys": [ 

"ssh-ed25519 AAAAC3NzaC…" 
] 
} 

}



Repeating a job

• Via the CLI: execute the slices ai submit command again

• Via the website: use the Clone option in the menu

28



Jupyterhub: https://jupyterhub.ai.slices-ri.eu
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https://jupyterhub.ai.slices-ri.eu/
https://jupyterhub.ai.slices-ri.eu/
https://jupyterhub.ai.slices-ri.eu/


JupyterHub: how does this work?

• Generates and starts a job for you

• Redirects you to your Jupyter notebook server once started

• Gotchas: 
• Server start will timeout after 5 minutes (ex.  no GPUs available in chosen 

cluster)

• Job will be cancelled after 1 hour of inactivity in the browser, even if a 
computation is running!

• Custom docker images must descend from jupyter/base-notebook

30



JupyterHub: available images
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• Docker image needs to descend from jupyter/base-notebook

• Lots of customization examples documented on:
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/recipes.html 

• Check for ‘Community stacks’ first on 
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html#community-stacks 

JupyterHub: need a custom software stack?
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https://jupyter-docker-stacks.readthedocs.io/en/latest/using/recipes.html
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/recipes.html
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/recipes.html
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/recipes.html
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/recipes.html
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html#community-stacks
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html#community-stacks
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html#community-stacks
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html#community-stacks
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html#community-stacks
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html#community-stacks
https://jupyter-docker-stacks.readthedocs.io/en/latest/using/selecting.html#community-stacks


Fair Usage Policy

• Non-interactive jobs should:
• Not require manual intervention to start their computations

• Stop automatically when computations have ended

• Be efficient:
• Use all the GPU’s they requested

• Request enough CPU/memory to support your GPU …

• … but not more than necessary
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Best practices
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Add 
checkpointing 

for your 
intermediate 

results

• Prevents loss of work 
when a server crashes, 
storage issues, etc.

Scale up to 
the full 

dataset once 
your code is 

ready 

• Split your work into 
multiple jobs if possible 
(ex. Parameter sweep)

Develop and 
test your code 
locally or in a 

Jupyter 
notebook

• Create your own 
Docker image with 
custom software if 
necessary



Get Started!

• Documentation: https://doc.slices-ri.eu/BasicServices/AI/ 

• Website: https://ai.slices-ri.eu 

• JupyterHub: https://jupyterhub.ai.slices-ri.eu 

SUPPORT

                user-support@slices-ri.eu
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https://doc.slices-ri.eu/BasicServices/AI/
https://doc.slices-ri.eu/BasicServices/AI/
https://doc.slices-ri.eu/BasicServices/AI/
https://ai.slices-ri.eu/
https://ai.slices-ri.eu/
https://ai.slices-ri.eu/
https://jupyterhub.ai.slices-ri.eu/
https://jupyterhub.ai.slices-ri.eu/
https://jupyterhub.ai.slices-ri.eu/


Hands on!
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Start your first Jupyter session

• Go to https://jupyterhub.ai.slices-ri.eu 
• Choose a default Docker image of your liking
• Select the storage you want to use

• Note: illegal combinations are automatically prevented

• Define number of CPU’s/GPU’s memory
• Optional: define a cluster ID
• Click 

• Create or Upload a Python script / Jupyter notebook that you want to 
execute

https://jupyterhub.ai.slices-ri.eu/
https://jupyterhub.ai.slices-ri.eu/
https://jupyterhub.ai.slices-ri.eu/


Submit your first job via the website

• Go to https://ai.slices-ri.eu 
• Click on 
• Complete the form to execute the Python script / Jupyter notebook:

• Image: you can reuse the Jupyter ‘Docker stacks’ images
• Command:

• python /project_ghent/path/to/my/script.py
• bash –c '/project_ghent/my/script.py > /project_ghent/log.txt'
• jupyter nbconvert --to notebook --execute 
/project_ghent/example.ipynb

• Resources / input and output: complete as necessary
• Scheduling: leave ‘Interactive’ unchecked. 

• Click ‘Start’
Interactive jobs will never queue, but fail 

instead. Useful for when you need to interact 
with the job (via SSH/SFTP/Jupyter server/ …)

https://ai.slices-ri.eu/
https://ai.slices-ri.eu/
https://ai.slices-ri.eu/


Submit your first job via the CLI

• Install the CLI:
 $ pip install slices-cli-ai --extra-index-url=https://doc.slices-ri.eu/pypi/

39



Submit your first job via the CLI

• Check availability with `slices ai clusters`:
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Submit your first job via the CLI

• Submit via `slices ai submit`:
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Creating your first jobDefinition

• Fill in the ‘Create Job’ form on the website, and click ‘Download 
jobDefinition File’:

• Manually tweak your jobDefinition file if necessary
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Submit your first job via the CLI

• $ slices ai submit

• $ slices ai wait <job id>
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Check the output

$ slices ai output <job id>
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Advanced Topics: parameter sweeping

When possible,split your workload into multiple jobs

1. Generate the correct jobDefinition JSON file in the language of your 
choice

2. Pass it to the CLI via slices ai submit

45

#!/bin/bash

for param in {100..1000..50}; do
    echo "{
        \"jobDefinition\": {
            \"name\": \"Sweep $param\",
            \"command\": \"/project_ghent/my_script.sh $param\"
        }
    }" | slices ai submit /dev/stdin
done
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