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WHY USE GPULAB?
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Access to a lot of GPU's:
44x GTX 1080 Ti

32x Tesla V100 (DGX-2, HGX-2)

…

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

Choose any Docker image with your packages pre-installed

Isolated Storage Separated storage per project

Automatic Job Scheduling Jobs are started in FIFO order
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WHAT IS GPULAB?
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Job Scheduler:

- Over multiple machines

- With 1 or more GPU’s
Thin wrapper around 

GPU-enabled Docker containers:

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

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

Authentication:

- Via IDLab iLab.t or Fed4FIRE 
accounts

- Concept of ‘projects’ for 
sharing of resources
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JUPYTERHUB
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ON GPULAB

Available on 
https://jupyterhub.ilabt.imec.be

https://jupyterhub.ilabt.imec.be/
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JUPYTERHUB

§ Generates and starts a GPULab job for you
§ Redirects you to your Jupyter notebook server once started

§ Gotchas: 
§ Server start will timeout after 5 minutes (ex. No GPU’s 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
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ON GPULAB
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USING GPULAB

§ Website https://gpulab.ilabt.imec.be for 
monitoring/submitting simple jobs
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§ gpulab-cli for submitting jobs from 
the command line

https://gpulab.ilabt.imec.be/
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USING GPULAB
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SUBMITTING A JOB VIA THE CLI
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DEFINING A GPULAB JOB
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{
"jobDefinition": {

"name": "helloworld",
"description": "Hello world!",

"clusterId": 1,
"resources": { "gpus": 1, "systemMemory": 2000, "cpuCores": 2 },

"dockerImage": "nvidia/cuda:10.2-cudnn7-devel",
"command": "",

"jobDataLocations": [ ],
"portMappings": [ ],

"environment": { },
}

}

GPULab-specific 
bookkeeping

Passed to Docker for 
starting the container
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DEFINING A GPULAB JOB

§ Modify an example
§ Consult documentation on https://doc.ilabt.imec.be/ilabt/gpulab/jobdefinition.html

§ Use the ‘Create job’ function on the website
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https://doc.ilabt.imec.be/ilabt/gpulab/jobdefinition.html
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DEFINING A GPULAB JOB
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DETERMINING THE CLUSTER AND RESOURCES TO REQUEST: VIA THE WEBSITE
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DEFINING A GPULAB JOB

~$ gpulab-cli clusters
----------+----------------------+--------------------------------------+--------+-------+------
ID | GPU Model | Comment | Slaves | GPUs | CPUs
----------+----------------------+--------------------------------------+--------+-------+------
1 stable | | 1x 2x GF GTX 1080 Ti | 0 | 0/0 | 0/0
----------+----------------------+--------------------------------------+--------+-------+------
2 stable | | 1x Tesla V100 | 0 | 0/0 | 0/0
----------+----------------------+--------------------------------------+--------+-------+------
3 stable | GeForce RTX 2080 Ti | 1x RTX2080 | 1 | 1/1 | 12/12
----------+----------------------+--------------------------------------+--------+-------+------
4 stable | GeForce GTX 1080 Ti | 4x 11x GF GTX 1080 Ti | 7 | 19/30 | 61/93
----------+----------------------+--------------------------------------+--------+-------+------
5 stable | | No GPU, shared CPUs | 0 | 0/0 | 0/0
----------+----------------------+--------------------------------------+--------+-------+------
6 stable | Tesla V100-SXM3-32GB | 1x HGX-2 - 16xTesla V100 | 2 | 3/16 | 38/96
----------+----------------------+--------------------------------------+--------+-------+------
7 stable | Tesla V100-SXM3-32GB | UAntwerp: 1x DGX-2 - 16xTesla V100 | 1 | 5/16 | 39/96
----------+----------------------+--------------------------------------+--------+-------+------
10 stable | | Development only - do not use | 0 | 0/0 | 0/0
----------+----------------------+--------------------------------------+--------+-------+------
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DETERMINING THE CLUSTER AND RESOURCES TO REQUEST: VIA THE CLI
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STORAGE ON GPULAB

§ Use jobDataLocations to set storage mount points

§ /project is shared NFS storage per project 
between imecVirtual Wall 2 and Ghent-based 
GPULab-slaves

§ Gotcha: this storage is not available in Antwerp, 
separate storage on UAntwerp DGX machine!
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"jobDataLocations": [
{

"mountPoint": "/project"
},
{

"mountPoint": "/work",
"sharePath": "/project/work"

}
]

IDLab DC @ iGent UA

Not enough bandwidth + 
increased latency due to 

separate location
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STORAGE ON GPULAB

§ /project_scratch
§ Project storage on a specific slave
§ Permanent, fast SSD (and large), but not accessible from 

any other slave
§ Only available on specific slaves!

Currently available on:
§ HGX-2 at UGent:

§ 100 TB NVMe storage (/project_scratch)

§ DGX-2 at UAntwerp:
§ 28 TB NVMe storage (/project_scratch)
§ Gotcha: /project is an alias for /project_scratch
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"jobDataLocations": [
{

"mountPoint": 
"/project_scratch"

},
]
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STORAGE ON GPULAB

§ Use Jupyter notebooks or SSH-access to your jobs to explore your storage
§ Gotcha: No SCP available

§ Start job with SFTP-server 

§ /project: Swap in a Virtual Wall 2 machine to prepare your data in 
/groups/ilabt-imec-be/<projectname>

§ /project_scratch: Copy from /project to /project_scratch for fast storage 
on HGX-2 machine
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IMPORTING YOUR DATA INTO GPULAB

Only applicable for 
UGent NFS storage

Documentation:
https://doc.ilabt.imec.be/ilabt/gpulab/storage.html

https://doc.ilabt.imec.be/ilabt/gpulab/storage.html
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EXPOSING PORTS OF YOUR CONTAINER 

§ You can define ports to be exposed in portMappings

§ Use containerPort to specify which port of you 
container you want to access

§ Host address/port is determined during job scheduling

§ Hosts have no public IPv4 address!
§ Only public IPv6
§ Or private IPv4 (via UGent idlab-vpn)

§ Gotcha: exposed ports on UAntwerp DGX are only 
available within UAntwerp IDLab VPN
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"portMappings": [
{

"containerPort": 5000
},
{

"containerPort": 5001,
"hostPort": 5001

}
]

WARNING: Job will fail if another 
container is already mapped to that port!
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EXPOSING PORTS OF YOUR CONTAINER
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FINDING THE HOST/PORT VIA THE WEBSITE OR CLI
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CHECKING THE LOGS OF YOUR CONTAINER
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ON  THE CLI
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CHECKING THE LOGS OF YOUR CONTAINER
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ON  THE WEBSITE
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GETTING SSH-ACCESS TO YOUR CONTAINER
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Use gpulab-cli ssh <job-id>
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BEST PRACTICES

1. Develop and test your code locally or in a Jupyter notebook

§ Create your own Docker image with custom software if necessary

2. Scale up to the full dataset once your code is ready

3. Add error-catching and retry mechanisms to your I/O operations

4. Add checkpointing for your intermediate results
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GET STARTED!

§ Documentation: http://doc.ilabt.imec.be

§ GPULab: https://gpulab.ilabt.imec.be
§ JupyterHub: https://jupyterhub.ilabt.imec.be

SUPPORT helpdesk@ilabt.imec.be
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Channels:
- GPULab Support 
- JupyterHub support

https://mattermost.ilabt.imec.be

http://doc.ilabt.imec.be/
https://gpulab.ilabt.imec.be/
https://jupyterhub.ilabt.imec.be/
https://jupyterhub.ilabt.imec.be/
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GET STARTED!

§ GPULab uses accounts/projects from 
the IDLab Testbeds Portal:

https://account.ilabt.imec.be

§ Signup using your University Login

§ Request a new project to isolate your file storage
- or -

§ Join the ‘GPULab UA Tutorial’ project for testing:
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GET AN ACCOUNT

https://account.ilabt.imec.be/invite/gpulab_ua_tut?key=V6CjOYsbnozUIEhc

https://account.ilabt.imec.be/
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GET STARTED!

§ Download gpulab-client-2.0.tar.gz from https://doc.ilabt.imec.be/ilabt/gpulab/

§ Install using sudo pip3 install gpulab-client-2.0.tar.gz

§ Get your Login Certificate (PEM) from https://account.ilabt.imec.be/
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SETTING UP THE CLI

https://doc.ilabt.imec.be/ilabt/gpulab/
https://account.ilabt.imec.be/
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