SoC Renku Tutorial for Researchers v5

The School of Computing Renku platform has been upgraded to Renku v2.0.

Renku is a scalable open-source framework that facilitates collaborative, reproducible, and
reusable data science - skills essential for success in today's professional environments. The
platform provides an easy to use interactive environment with integrated version control, and
storage capabilities. Renku fosters critical skills for researchers.

A complete Renku tutorial is available here:
https://renku.notion.site/Documentation-db396cfc9a664cd2b161e4c6068a5ec9

1. Login

Go to soc-gpu.computing.dcu.ie

€« C 23 soc-gpu.computing.dcu.ie * i} >» New Chrome available #

H M apps.dcu.ie a DCU-Docs DCU Sheets [3 DCU » 3 All Bookmarks

Ongoing incident

School of computing manual is located here:
https://docs.computing.dcu.ie/pdf/SoC_Renku_Tutorial_for_Researchers vi.pdf

Beginners, should follow this tutorial: https://renku.notion.site/Get-
help-1a2b4b7b0e474676%e246c¢0328d3d3ad

Using this site, you agree to DCU's Code of Conduct for the Use of
Computer Resources:
https://www.dcu.ie/sites/default/files/iss/pdfs/use_of_computer_resources_cod

Using this site, you agree to DCU's Privacy and Cookies Statement:
https://dcu.ie/dts/dcu-privacy-and-cookies-statement

DCU Privacy and Cookies Statement

DCU's Code of Conduct for the Use of Computer

Figure 1: soc-gpu.computing.dcu.ie website

Click the Login option and register.


https://renku.notion.site/Documentation-db396cfc9a664cd2b161e4c6068a5ec9

2. Create a project, Select a Template, and launch Jupyter
Labs Environment.

After successfully logging in and connecting to GitLab, you will see a screen similar to Figure
2. Click the “+” to create a new Project

Dashboard (¥

Ongoing incident
Beginners, follow this tutorial https://renku.notion.site/Get-help-1a2b4b7b0e4746769e246c0328d3d3ad

DCU's Code of Conduct for the Use of Computer Resources

https://www.dcu.ie/sites/default/files/iss/pdfs/use of computer resources code of conduct 1.pdf

DCU Privacy and Cookies Statement: href="https://dcu.ie/dts/dcu-privacy-and-cookies-statement
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Figure 2: Successfully logged in

Choose the project visibility as "Private".
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Figure 3: New Project Screen



3. How to connect your Renku account to your School of
Computing GitLab account

1. In the User menu in the top right corner, click on Integrations.

Q, Search Dashboard (

Account

User Secrets

Admin Panel

Integrations

Go to Renku Legacy

Logout

Figure 4: Integrations Menu Option

2. For the desired services, click on Connect.
a. Approve the steps. After that, the service status will turn into connected.

‘® Integrations

Integrations with external services allow you to connect your Renku projects with external private repositories and images.

DCU School of Computing GitLab Integration

URL: (1 https://gitlab.computing.dcu.ie

Status: [ @ Not connected |

Figure 5: Click “Connect” to connect to the DCU SoC GitLab instance

3. Follow the prompts to install the Renku app in the namespace(s) where you want to
use repositories in Renku.

Now you can [add code repositories to your projects] and read & write them in sessions!

For more information, follow these instructions:

https://renku.notion.site/Renku-How-To-Guides-900f417fc205439789a9fbdc5cadcec8?p=3d
394998d82b44b4a053e9461949119a&pm=s

Back on the soc-gpu.computing.dcu.ie site, select the project, and add the HTTPS code repo
created


https://renku.notion.site/Renku-How-To-Guides-900f417fc205439789a9fbdc5cadcec8?p=3d394998d82b44b4a053e9461949119a&pm=s
https://renku.notion.site/Renku-How-To-Guides-900f417fc205439789a9fbdc5cadcec8?p=3d394998d82b44b4a053e9461949119a&pm=s
https://soc-gpu.computing.dcu.ie

[©)Connect an existing code repository X

Specify a code repository by its URL.

Repository URL

https://github.com/my-org/my-repository.qgit

+ Add code repository

Figure 6: Code Repo HTTPS URL

It should connect easily, as shown in Figure 7

@ Overview == Settings

(® Sessions @ [+]

Session launchers are available to everyone who can see the project. Running sessions are only accessible to you.

Session Launcher Global environment

Python/Jupyter

Session @ Open ~
© My running session (¥ Launched 8 minutes ago

| ® Launch

EData D (+) Code Repositories @ (+)
Add published datasets from data repositories, and ) .
connect to cloud storage to read and write custom data. my-data-science-project (@ pusn & pul ) '

Figure 7: GitLab Code Repo Connected

4. Define and Launch a container session

Next we explain how to define a container session, and launch it.



(® Add session launcher X

Define an interactive environment in which to do your work and share it with others.

1of 2. Define environment

Global environment External environment

Get started quickly with a pre-built Run a session from a preexisting docker image.

environment.

Reuse an environment already defined on Renkulab to create an interactive session for your project

Python/Jupyter
[& Global environment
Standard python environment

Created 5 days ago

Rstudio
(& Global environment
Standard R environment

Created 5 days ago

Figure 8: Add a Session Launcher

Define the project information. Select Python/Jupyter or Rstudio. Then click Next.

(») Add session launcher X

2 of 2. Define launcher details

Session launcher name
Python,uugxted

Session launcher compute resources
@ default 0.5 CPUs 1GB RAM 2 GB Disk 0GPUs v

This session will automatically pause after 1 day of inactivity. If not resumed within 3 days, the session will be
deleted.

Disk Storage: 2 GB (default)
GB

Default: 2 GB, max: 10 GB

~ Add session launcher

Figure 9: “Add Session Launcher” allows researcher to select session flavors

Default settings look like Figure 9. These settings are configurable by the administrator.

Click “Add Session Launcher’



(») Add session launcher X
Session launcher compute resources -
@ default 0.5 CPUs 1GB RAM 2 GB Disk 0GPUs v
DEFAULT (paused after 1 day of inactivity) -~
@ default 0.5 CPUs 1GB RAM 2 GB Disk 0 GPUs

@ small 0.5 CPUs 2 GB RAM 2 GB Disk 0 GPUs

@ medium 1CPUs 2 GB RAM 2 GB Disk 0 GPUs

@ gpul.small.random.shared 2CPUs 15 GB RAM 10 GB Disk 1GPUs

@ gpu3.nvidia.geforce.gtx.titan.x 2CPUs 15 GB RAM 10 GB Disk 1GPUs

© gpud.nvidia.geforce.gtx-1080- 4CPUs 20GBRAM  10GBDisk  1GPUs
shared

[ > Cancel ][ < Back ] v Add session launcher

Figure 10: Default Session.

There are additional session (or flavor) options that can be assigned to projects, as shown in
Figure 10. Users may have access to different sessions based on the Groups they belong to.
Specific resources, such as a dedicated set of GPUs, can be allocated to different groups.

Demo-GPU-Project

Demo GPU Project for researchers

© Overview 35 Settings

() Sessions @ (+]

Session launchers are available to everyone who can see the project. Running sessions are only accessible tg

®launch ~

Session Launcher Global environment

Python/Jupyter

Figure 11: Next Select “Launch’

Assuming the docker image is available, click on Launch, see Figure 11. If the container is
not available, then you will see the following window in Figure 12, and it might take several
minutes for the container to compile.



“Back @ @ W & EENCRCIAIRZEETAGIANCS

Launching Session

Starting session services

Requesting session resources

Open Logs

Figure 12: If the container is not compiled, the researcher could be stuck on Initialization for several
minutes.

—

Note, if you have any issues starting the container, can you please send all of the logs in the
above screenshot to support@computing.dcu.ie. This includes the logs in Amalthea Session,
Oauth2 Proxy, Authproxy, and Init Certificates. This will help us debug the problem.

Logs

Session status: starting

Amalthea Session Qauth2 Proxy Authproxy Init Certificates

cat: ./.ssh/authorized_keys: input file is output file -
[C 2025-11-11 10:48:41.688 ServerApp] Bad config encountered during initialization: Error
loading argument ServerApp.port=['8888"', 'B888'], port only accepts one value, got 2:
['sss8', '8888']

[W 2025-11-11 10:48:42.401 ServerApp] ServerApp.token config is deprecated in 2.0. Use
TdentityProvider.token.

[I 2025-11-11 10:48:42.418 ServerApp] Package jupyter_lsp took 0.0880s to import

[W 2025-11-11 10:48:42.418 ServerApp] A ~ jupyter server extension points’ function was
not found in jupyter lsp. Instead, a ~ jupyter server extension paths™ function was found
and will be used for now. This function name will be deprecated in future releases of
Jupyter Server.

[I 2025-11-11 10:48:42.419 ServerApp] Package jupyter_server_mathjax took ©.0089s to
import

[I 2025-11-11 10:48:42.461 ServerApp] Package jupyter_server_proxy took 0.0415s to import
[I 2025-11-11 10:48:42.465 ServerApp] Package jupyter server terminals took ©.8036s to
import

[I 2025-11-11 10:48:42.523 ServerApp] Package jupyterlab took ©.8577s to import

[T 2025-11-11 10:48:43.116 ServerApp] Package jupyterlab_git took ©.0383s to import

[T 2025-11-11 10:48:43.118 ServerApp] Package nbclassic took ©.8088s to import

[W 2025-11-11 10:48:43.120 ServerApp] A ~_jupyter_server_extension_points ™ function was
not found in nbclassic. Instead, a _jupyter_server_extension_paths  function was found
and will be used for now. This function name will be deprecated in future releases of
Jupyter Server.

[I 2025-11-11 10:48:43.122 ServerApp] Package nbdime took ©.0801s to import -

< Refresh logs ] { &) Download

Figure 13: Capture the Container Logs if there are any issues launching.

When the pod launches, you should see the GitLab code repository that you connected to in
Section 3.



Shell

cd /home/jovyan/work/my-data-science-project

File Edit WView Run Kernel Git Tabs Settings Help

+ e M Terminal 3 % |+

e cd work/
Y .git/

my-data-science-project/ .renku/

¢ O n

-/ cd work/my-data-science-project/
my-data-science- master

Name - Maodified

B my-data-science- . 18m ago

Figure 14: my-data-science-project Gitlab Repo

If you open a Terminal window, you will be able to see the GPU attached to the container.

e nvidia-smi: Included with the NVIDIA driver package.
e cuda and nvcc (if you're running CUDA workloads).

You can verify installation and GPU availability by running the following command in the
container:

Shell

nvidia-smi

<Back @ ® W ¢ [EEUECIIEICSPEIGRIAT Y &

File Edit View Run Kemel Git Tabs Settings Help

- Bt c ¢ | @rema x |+ 4
. vidia-sni 2
o Tue Nov 11 10:51:11 2025 5
-/ NVIDIA-SHI 550.127.65 Driver Version: 550.127.65  CUDA Version: 12.4 |
O Neme - Modified GPU Name Persistence-M | Bus-Td Disp.A | Volatile Uncorr. ECC
Fan Temp Perf Pur:Usage/Cap | Memory-Usage | GPU-UEIL Compute M.
| | MIG M.
= © NVIDIA RTX A666O On |  09BOOBEO:65:00.0 OFF | off
% 20 P8 260 7 300M | Mis'y 4ol4omiB | 0% Default
» | | N/A
Processes:
6U 6l T PID Type Process name GPU Menory
D D
No rumning processes found

Figure 15: nvidia-smi command to show the GPU in the container

For example, creating a python file.



“Back @ ® W ¢ Demo-GPU-Project / Python/Jupyter

Rename file

hello.py.

O Do not ask me again. JeEUEE

Figure 16: Creating a sample python file
To execute the script, open a terminal window in Renku, and run the following command

Shell
python3 hello.py

For Example,
|
: File Edit VWiew Run Kernel Git Tabs Settings Help

- _ Bt Cc ¢ = hello.py ¥ | M Terminal 1
] Y cd work/
o python3 hello.py
hello
-/ [base TENTTTEEY- 1
0 Name - Modified
& hello.py 35 ago

Figure 17: Executing the python file

5. JupyterLab Renku Template Environments

At this point, the JupyterLab environment should launch.



«~Back @ ® W & Demo-GPU-Project / Python/Jupyter

File Edit Code View Plots Session Build Debug Profile Tools Help

CRK T 3 on - Addins +
Console  Terminal -~ Backround Jobs a
R R450- -/
R Under development (unstable) (2024-84-24 r86483) -- "Unsuffered Consequence

s
Copyright (C) 2624 The R Foundation for Statistical Computing
platform: x86_64-pc-linux-gnu

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type ‘license()' or ‘licence()' for distribution details.

Natural language support but runming in an English locale
R is a collaborative project with many contributers.
Type 'contributors()’ for more information and
‘citation()' on how to cite R or R packages in publications.
Type 'deme()' for some demos, "help()' for on-line help, or
"help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

=

rstudio (% | @

] Project: (None) «

Environment  History ~ Connections  Tutorial =0
2 | | 77 Import Dataset « | ' 147MiB - | & List « o
R ~ | (il Global Environment -
Environment is empty
Files Plots Packages Help Viewer Presentation -0
@ Folder | @ BlankFile - | & | Upload | © Delete 4 Rename | {3 -
& Home
& Name size Modified
work

Figure 18: Example Console Renku Template

Figure 18 shows an example of the Console Renku Template displayed to the researcher.



6. Example: Create a Simple Deep Learning Workload

Follow these steps to create a sample GPU workload in Renku.

1. Create a new project.
a. Make Visibility “Private”.
b. Click Next

Deep-Learning-Workload-Example

Add description —

@ Overview =z Settings

52 General settings
Name

Deep—Learning—Worhoad—EIS(‘émpIe

Owner
SRR, (user)

Slug

https://renku.computing.dcu.ie/p/GHINNSSWNEY dccp-learning-workload-example

Visibility

@ Public NEREOEIC

Your project is visible for you and people you add to the project.

Description (Optional)

A brief (at most 500 character) description of the project-settings-form-project.

Figure 19: Create a Python (3.10.11) Project

2. Click “Add Session Launcher’, Select “Python/Jupyter” and click “Next’



(») Add session launcher X

Define an interactive environment in which to do your work and share it with others.

1of 2. Define environment

Global environment External environment

Get started quickly with a pre-built Run a session from a preexisting docker image.
environment.

Reuse an environment already defined on RenkuLab to create an interactive session for your project

Python/Jupyter
Global enviranment

Standard python environment L

@d 5 days ago

Rstudio

Global enviranment

Standard R environment

Created 5 days ago

Figure 20: Click “Next”

3. Select Session Class: gpu6.nvidia.rtx.a6000-shared. Increase the Storage to
100GB. Click Add Session Launcher

(» Add session launcher X

2 of 2. Define launcher details
Session launcher name

Python/Jupyter

Session launcher compute resources
@ gpub.nvidia.rtx.a6000-shared 4 CPUs 30 GB RAM 10 GB Disk 1GPUs

This session will automatically pause after 1 day of inactivity. If not resumed within 3 days, the session will be deleted.

Disk Storage: 100 GB

1oo

Default; 10 GB, max: 200 GB

1

GB

[ * Cancel ] [ « Back ] v Add session launcher

Figure 21: Define Session Launcher Details




Deep-Learning-Workload-Example
Add description =

@ QOverview == Settings

D}

(® Sessions © - (+]

Session launchers are available to everyone who can see the
project. Running sessions are only accessible to you.

Session Launcher
Global environment
Python/Jupyter

® Launch ~

Figure 22: Select Launch to start the container Session

4. When the Session is created, in the Python/JupyterLab environment, select Terminal.
See Figure 23

: File Edit View Run Kemel Git Tabs Settings Help

m B t+ C [ Launcher +
D h

./ E] Notebook
l> Name - Modified

B my-data-science-... 24m ago P

Python 3
Gipykernel)

Console

Python 3
(ipykernel)

E Other
— w
Terminal Text File Markdown File Pythen

Figure 23: JupyterLab environment environment for Template Python Project

In Renku, open a terminal window, and type renku -h to get a list of renku commands

Shell
renku -h



|
File Edit WView Run Kemel Git Tabs Settings Help

+ c M Terminal 5 X |+

cd work/my-data-science-project/

T

D A R R e e e e d master KR renku -h
-/ Usage: renku [OPTIONS] COMMAND [ARGS]...
- Check common Renku commands used in various situationms.
» Name - Modified
M my-data-science-... 24m ago Options:
--version Print version number.
= Args: ctx: Current click context.
param: Not used. value: Not used.
--global-config-path Print global application's config path.
.. --path <path= Location of a Renku repository. [default:
(dynamic)]

--external-storage / -5, --no-external-storage
Use an external file storage service.

-h, --help Show this message and exit.
Commands:

clone Clone a Renku repository.

config Interact with renku configuration.

dataset Dataset commands.

doctor Check your system and repository for potential problems.

env Renku environment commands.

gc Cache and temporary files cleanup.

githooks Manage Git hooks for Renku repository.

graph Graph commands.

help Show help message and exit.

init Initialize a project in PATH.

log Show a history of renku workflow and dataset commands.

login Log in to the platform.

logout Logout from the platform and delete credentials.

mergetool Mergetool commands.
migrate Check for migration and migrate to the latest Renku project...

mv Move files and check repository for potential problems.
project Project commands.
rerun Recreate files generated by a sequence of ““run’’ commands.

m Remove files and check repository for potential problems.
rollback Rollback project to a previous point in time.

run Tracking work on a specific problem.
save Save and push local changes.
service Manage service components.

session Session commands.

status Show a status of the repository.

storage Manage an external storage.
Figure 24: Renku workflow commands

cd into the cloned repo my-data-science-project

Shell

cd work/my-data-science-project/
# then run renku init command
renku init

# and select

1 python-minimal



LU Tiave LLuieu ail SigLy
master _ 7% » 1+

my-data-science-project
my-data-science-project

TEPU3ILLUL Y.
cd my-data-science-project/
master
master
master

renku init

my-data-science-project

NUMBER.

1D

python-minimal

R-minimal

bioc-minimal

julia-minimal

minimal

Please choose a template by typing its number: 1

Info: These parameters are not used by the template and were ignored:

LA fa L B =

name

Initializing
Initializing
Initializing
Initializing
Initializing
Initializing
Initializing
Initializing
Initializing
Initializing
Initializing
Initializing

new Renku repository...
.dockerignore ...
.gitignore ...
.gitlab-ci.yml ...
.renku/renku.ini ...
.renkulfsignore ...
Dockerfile ...
README.md ...
data/.gitkeep ...
environment.yml ...
notebooks/.gitkeep ...
requirements.txt ...

Initializing workflows/my-workflow.yaml ...
Project initialized.
Ok

my-data-science-

ject

z cfbeo3z 9 1

Figure 25: Initialise the renku project.

Type the following, replacing your name and email address:

Shell

base » ~ » master » 11+ » $§ »renku init
git config --global --add user.name "John Doe"
git config --global --add user.email "john.doe@example.com"

Run renku init command again, and select number 1 (python-minimal):

Shell
base » ~ » master » 11+ » $ » renku init
Initializing Git repository...

NUMBER ID

1 python-minimal
2 R-minimal
3 bioc-minimal



4  julia-minimal
5 minimal
Please choose a template by typing its number: 1
Info: These parameters are not used by the template and were ignored:
name

Initializing new Renku repository...
Initializing .dockerignore ...
Initializing .gitignore ...
Initializing .gitlab-ci.yml ...
Initializing .renku/renku.ini ...
Initializing .renkulfsignore ...
Initializing Dockerfile ...
Initializing README.md ...
Initializing data/.gitkeep ...
Initializing environment.yml ...
Initializing notebooks/.gitkeep ...
Initializing requirements.txt ...
Initializing workflows/my-workflow.yaml ...
Project initialized.
0K

base » ~ » master » 9+ » $ »

According to the renku workflow, if you type renku save, it should update the gitlab repo.

Shell

renku save

Note, SAVING your code is very important. The storage available on renku is
ephemeral and will be DELETED. Always save your work to a git repository.

For example:

1 r-data-science-project
Successfully saved to remote branch master:
Dockerfile

master E renku save

0K

Figure 26: Renku save command, data stored on GitLab.computing.dcu.ie

GPU Workloads

To test GPU usage, you need to run a workload that utilizes the GPU. For instance, Using
TensorFlow or PyTorch (Deep Learning Workload). To Install TensorFlow to support the
Nvidia A6000 GPU, install the tensorflow torch torchvision pip libraries using the following
command:



None

# This command will take some time to install:
pip install tensorflow torch torchvision

«—Back B ® W & Deep-Learning-Workload-Example / Python/Jupyter

¢ O

File Edit View Run Kernel Git

BN oc s

A
-/

Name

- Medified

Tabs Settings Help

Terminal 2 x |+

pip install tensorflow torch torchvision
Collecting tensorflow

Downloading tensorflow-2.20.0-cp310-cp318-manylinux 2 17 x86 64.manylinux2814 xB86 64.whl.metadata (4.5 kB)

Collecting torch

Downloading torch-2.9.8-cp310-cp31@-manylinux_2 28 x86_64.whl.metadata (3@ kB)
Collecting torchwision

Downleading torchvision-8.24.8-cp318-cp318-manylinux 2 28 x86 64.whl.metadata (5.9 kB)
Collecting absl-py==1.8.0 (from tensorflow)

Downloading absl py-2.3.1-py3-none-any.whl.metadata (3.3 kB)
Collecting astunparse==1.6.0 (frem tensorflow)

Downleading astunparse-1.6.3-py2.py3-none-any.whl.metadata (4.4 kB)
Collecting flatbuffers==24.3.25 (from tensorflow)

Downloading flatbuffers-25.9.23-py2.py3-none-any.whl.metadata (875 bytes)
Collecting gast!=9.5.0,!=0.5.1,1=0.5.2,>=0.2.1 (from tensorflow)

Downloading gast-8.6.8-py3-none-any.whl.metadata (1.3 kB)
Collecting google pasta>=0.1.1 (from tensorflow)

Downleading gooegle pasta-0.2.0-py3-none-any.whl.metadata (814 bytes)

Figure 27: tensorflow torch torchvision installation using pip

For example, Figure 27 shows tensorflow torch torchvision installation using pip.

Or add tensorflow torch torchvision to the requirements.txt file

¢ O =»

File

| / my-data-science-project [

Edit View Run

Mame -

Shell

pip install -r requirements.txt

daka

notebooks
workFlows
Dockerfile
environment.yml

README.md

requiremenkts.txt

Kernel Git Tabs Settings Help

C M Terminal 1 ¥ | = requirements.kxt
1 tensorflow
2 torch
3 torchvision
Modified

2m ago

Zmago

Zm ago

25 ago

Zm ago

Zm ago

Figure 28: Using the requirements.txt file stored on GitLab.

# Remember to run renku save on the command line to update the gitlab
# project

renku save



my-data-science- ject master : renku save
Successfully saved to remote branch master:
requirements.txt

0K

my-data-science-pro master 33
Figure 29: Remember to save all data to git instance

Create the following python file matrix_multiplication.py to
test the GPU

None

import torch
import time

# Allocate a tensor on the GPU
x = torch.rand((10000, 10000)).cuda()

# Record the start time
start_time = time.time()

# Initialize a counter
counter = 0

# Loop for 2 minutes

while time.time() - start_time < 120: # 120 seconds = 2 minutes
y = torch.matmul(x, x) # Perform a matrix multiplication
torch.cuda.synchronize() # Ensure all GPU computations finish
counter += 1 # Increment the counter
print(f"Iteration {counter}: Matrix multiplication completed")

print(f"Finished running for 2 minutes. Total iterations: {counter}.")



“Back @ W W & Deep-Learning-Workload-Example / Python/Jupyter
“ File Edit View Run Kernel Git Tabs Settings Help
3 + M Terminal 1 ¥ | E reguirements.txt X | = matrix_multiplication.py %
1 import torch
o A4 2 import time
B / my-data-science-project / 3
4 # Allocate a tensor on the GPU
0 Name - Modified 5 x = torch.rand((10000, 10000)).cuda()
I data 2m ago 6
= notebook 2 7 # Record the start time
— notebooks mago 8 start_time = time.time()
= | mm workflows 2m ago 9
™ Dockerfile 2s ago 18 # Initialize a counter
*_ . 11 counter = @
Y: environment.yml 2m ago 12
& matrix_multiplica... 2sago 13 # Loop for 2 minutes
M README.md 10m ago 14 while time.time() - start_time < 120: # 120 seconds = 2 minutes
) 15 y = torch.matmul(x, x) # Perform a matrix multiplication
[ requirements.txt 4m ago . . . L.
16 torch.cuda.synchronize() # Ensure all GPU computations finish
17 counter += 1 # Increment the counter
18 print(f"Iteration {counter}: Matrix multiplication completed")
19
20 print(f"Finished running for 2 minutes. Total iterations: {counter}.")
21 |

Figure 30: matrix_multiplication.py example python file

How2 Monitor GPU utilisation

To test and monitor the percentage of GPU utilization on an NVIDIA GPU, follow these
steps.

1. Open a new tab, and open a another terminal:

“Back @ W W & Deep-Learning-Workload-Example / Python/Jupyter

File Edit View Run Kernel Git Tabs Settings Help

3 + B Terminal 1 ¥ | E reguirements.txt X | = matrix_multiplication.py %
Y Every 1.8s: nvidia-smi
m / my-data-science-project / IuernBl?%zazs‘ __________________________________________________________________ 4
N . Modified | NVIDIA-SMI 550.127.85 Driver Version: 5508.127.85 CUDA Version: 12.4 |
0 ame odifie: [ =m o mm e LTI T .
| data 2m ago | GPU Name Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC |
tebook 2 | Fan Temp Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M. |
- I notebooks m ago | | | MIG M. |
= 1 1
m workflows 2m ago | |
3 | O NVIDIA RTX AGOOO on | 00000ARA:65:00.0 Off | off |
[ Dockerfile 2sago | 38% 30C P8 26W / 300W | 2MiB / 49146MiB | (23 Default |
. envi | | | N/A |
*’ Y: environment.yml 2m ago e e e 4
& matrix_multiplica... 2sago
M README.md 10m ago Processes:
™ requirements.txt 4m ago GPU GI (I PID Type Process name GPU Memory

| |
| |
| D 1ID Usage |
1 1
| |

No running processes found

Figure 31: Launch a second Terminal to monitor GPU utilization

In the new terminal, run the following command to monitor the GPU utilisation:



None

watch -n 1 nvidia-smi

Run the matrix_multiplication.py script in the first terminal, and simultaneously monitor
GPU usage with nvidia-smi command in the second terminal. Look at the % Util
column under the GPU section to see the percentage utilization.

Every 1.8s: nvidia-smi

Tue Nov 11 13:17:19 2825

e 4
| NVIDIA-SMI 558.127.85 Driver Version: 558.127.85 CUDA Version: 12.4 |
| == e e i Uy 4
| GPFU MName Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M. |
| | | MIG M. |

ABEeEEe0:65:00.0 Off |

| 8 NVIDIA RTX AcGoa on | off |
| 38% 38C Pa 26W / 300W | 2MiB / 49140MiB | Default |
| I | N/A |
B b T T T PP o e - R Rl 4
BT T e TP 4
| Processes:

| 6P GI (I PID Type Process name GPU Memory |
| ID ID Usage |
| |
| No running processes found |
i 4

Figure 32: No application running - 0% GPU Utilization
Run the Matrix Multiplication Script with the following command:
None
python3 matrix_multiplication.py

Output from the command is shown in Figure 33.



«—Back [f W W & Deep-Learning-Workload-Example [ Python/Jupyter

Tabs Settings Help

o

@ matrix_multiplica... 2s ago

File Edit View Run

Y
W / my-data-science-project /

Name - Modified
I data 2m ago
m notebooks 2m ago
m workflows 2m ago
[ Dockerfile 2sago
Y: environment.yml 2m ago

M README.md 10m ago

[ requirements.txt 4m ago

Kernel  Git

A Termina

Iteration
Iteration
Iteration
Iteration
Tteration
Tteration
Tteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Tteration

I 1

data Dockerfile e

1:

2:
3:
4:
5:
6:
7:
8:
9:

18:
11:
12:
13:
14:
15:

» | M Terminal 2

my-data-science-project

D my-data-science-project
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed
Matrix multiplication completed

PP PREFIU THFH JEDPRED . P

= requirements.txt x

nvironment.yml matrix multiplication.p

Figure 33: Output from python3 matrix_multiplication.py command

notebooks README.md requirements.txt workflows
python3 matrix multiplication.py

= matrix_multiplicatiol

Switch to the second Terminal, and you should see that the GPU is at 100% Ultilization while

the matrix calculations are running. Note it should be at 100%

Bl Terminal 1 * | B Terminal 2 = requirements.txt =
Every 1.8s: nvidia-smi

Tue Nov 11 13:19:09 2825

B T R et T +
| NVIDIA-SMI 558.127.85 Driver Version: 5508.127.85 CUDA Version: 12.4 |
| = oo e emmemme oo ey +
| GPU Name Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M. |
| | | MIG M. |
| t t

| 8 NVIDIA RTX AcEE8 on | geAeEERa:65:08.8 Off | off |
| 38% 6AC P2 208W / 308W | 1445MiB / 4914a8MiB | 106% [}Efaul‘l:_ |
| | | NSRS |
LR e Ao R T +
s +
| Processes: |
| GPU GI (I PID Type Process name GPU Memory |
| ID ID Usage |
| |
T S +

Figure 34: Shows GPU Utilization is at 100%



6. Using Renku to produce a reproducible workflow

Renku provides a comprehensive tutorial on the basics of using renku to create a
reproducible, reusable “workflow”.

Figure 35 shows the Renku Cheat Sheet.

Resources Logs Cheat Sheet Documentation X

Renku Cheat Sheet

Typical Workflow
$ git status i} $ renku save -m <msg> (] $ renku run .. i
Take a look at what you have done Save your latest work, providing a Run your code, capturing lineage of the
since the last save. message explaining what you have inputs and outputs using Renku.
done.
Working with Renku Datasets
$ renku dataset create <data.. [CJ $ renku dataset ls ] % renku dataset add <dataset.. [OJ
Create a new dataset called List all datasets in the project. Add data fram <url> to a dataset. <url>
<dataset>. can be a local file path, an http(s)
address or a Git git+http or git+ssh
repository.
Undo Renku Command
$ renku rollback (] $ renku workflow revert <act. [
Rollback project to a previous point in Undo a Renku workflow execution.
time.
Collaboration

Working with others requires coordination, and branching/merging is a common way to handle this.

Figure 35: Renku Cheat Sheet
Typing the following command in the terminal will show the renku commands available:

None

renku -h

The response is shown in Figure 36.



renku -h

Usage: renku [OPTIONS] COMMAMD [ARGS]...

Check common Renku commands used im warious situations.

Options:
--version Print version number.
Args: ctx: Current click context.
param: Not used. value: Not used.
--global-config-path Print global application's config path.
--path =path= Location of a Renku repository. [default:
(dynamic)]

--external-storage / -5, --no-external-storage
Use an external file storage service.

-h, --help Show this message and exit.
Commands:

clone Clone a Renku repository.

config Interact with renku configuration.

dataset Dataset commands.

doctor Check your system and repository for potential problems.

env Renku environment commands.

gc Cache and temporary files cleanup.

githooks Manage Git hooks for Renku repository.

graph Graph commands.

help Show help message and exit.

init Initialize a project in PATH.

log Show a history of renku workflow and dataset commands.

login Log in to the platform.

logout Logout from the platform and delete credentials.
mergetool Mergetool commands.
migrate Check for migration and migrate to the latest Renku project...

my Move files and check repository for potential problems.
project Project commands.

rerun Recreate files generated by a sequence of “"run”~ commands.
rm Remove files and check repository for potential problems.
rollback Rollback project to a previous point in time.

run Tracking work on a specific problem.

save Save and push local changes.

service Manage service components.
session Session commands.

status Show a status of the repository.
storage Manage an external storage.
template Template commands.

Figure 36: Output from Renku help command

Typing the following command in the terminal to save the changes using renku [see Figure
377

None

renku save -m "add matrix_multiplication.py file"



Error: Wo Such oprion:
deep-Llearning <load master E@- renku save -h

[PATHS] . ..

2 WO T = le-
Usage: renku save [OPTIONS]
Save and push local changes.

Options:
-m, --message TEXT The commit message to use
-d, --destination TEXT The git remote to push to. Defaults to the remote
set in git, automatically set in interactive
environments
Show this message and exit.

Successfully saved to remote branch maste
matrix_multiplication.py

renku save -m “"add matrix multiplication.py file"

0K

Simnle ? M0 & Mem 104 N3 MR

Figure 37: Shows renku save -m “a message” command

If you now check the project in Gitlab, it will show the file matrix_multiplication.py with
comment “add matrix_multiplication.py file” was submitted 10 minutes ago. See Figure 38.

- uw o wEEw
o n &
Q, Search or go to...

Project

E Example Deep Learning Work

load

5 Pinned v
Issues 0
Merge requests 0

[P R N U A

B environment.yml renku.computing.dcu.ie: init Example D... 2 hours ago
# matrix_multiplication.py add matrix_multiplication.py file 10 minutes ago
E requirements.txt renku.computing.dcu.ie: init Example D... 2 hours ago
@ README.md

Example Deep Learning Workload

Figure 38: Gitlab



7. A Data Science Example with Renku

In this section, we are roughly following the Renku First Steps tutorial. Create a project
called Flights-Tutorial. Start a terminal by clicking the Terminal icon (1) on the bottom right of
the Launcher page.

File Edit View Run Kernel Git Tabs Settings Help

+ * C 3
O ¢ I3 Launcher
1.3
. Name - Last Modified
Ly :
™ data 28 minutes ago IE Notebook
™ notebooks 28 minutes ago
0 ™ Dockerfile 28 minutes ago
Y: environment.yml 28 minutes ago ﬁ
® m README.md 28 minutes ago
[ requirements.txt 28 minutes ago Python 3
a

Python 3
Other
1
Terminal Text File

Figure 39: Start a terminal by clicking the Terminal icon (1)

Renku can create datasets containing data from a variety of sources. It supports adding data
from the local file system or a URL. Renku can also import data from a data repository like
the Dataverse or Zenodo.

Adding data from a remote repository

The advantage of importing data from a data repository is that it can contain metadata that
can be used to help interpret it. Another advantage is that data repositories assign DOls to
data which can be used to succinctly identify it and guarantee that the data will be findable
and accessible for a longer period of time (usually at least 20 years).

The DOI for the dataset we want to import is https://www.doi.org/10.7910/DVN/WTZS4K

Execute the following line and when prompted if you really want to download the data,
answer yes.

None
renku dataset import --name flight-data https://www.doi.org/10.7910/DVN/WTZS4K

Warning: The '--short-name/--name' flags are deprecated. Use '-s/--slug’

instead.


https://renku.notion.site/Renku-Tutorials-1460df2efafc80c2b27acd221aa34a24?p=1a50df2efafc800f8554e30fd7458fa6&pm=s
https://dataverse.harvard.edu/
https://zenodo.org/
https://www.doi.org/10.7910/DVN/WTZS4K
https://www.doi.org/10.7910/DVN/WTZS4K

CHECKSUM NAME SIZE TYPE

2019-01-flights.csv.zip 7.9 MB application/zip
Warning: Do you wish to download this version? [y/N]: y
Info: Adding these files to Git LFS:
data/flight-data/2019-01-flights.csv.zip
To disable this message in the future, run:

renku config set show_lfs_message false
0K

Here, we can see the method of referencing a dataset in a data repository by DOI. By doing
so, we capture a reference to the source of the data in the metadata of the project.

File Edit View Run Kernel Git Tabs Settings Help

[ +] i (s B Terminal 2 ® | = requirements.txt ® | B Terminal 1 X |+

‘ Q‘ PR A S U iRl v = N Sy - R R  Mcenku dataset import --name flight-data https://www.doi.org/18.7918/DVN/WTZS4K
The '--short-name/--name' flags are deprecated. Use '-s/--slug® instead.

./ CHECKSUM NAME SIZE TYPE

Name - Last Modified 2619-81-flights.csv.zip 7.9 MB application/zip
Do you wish to download this version? [y/N]: y

W oan secondsag0 8 y.co. Adding these files to Git LFS:

8 notebooks 27 minutes ago data/flight-data/2019-81-flights.csv.zip

= workfiows 27 minutes ago To disable this message in the future, run:

! . a renku cenfig set show Lfs_message false
[ Dockerfile 27 minutes ago 0K
. - flights-tutorial master 1r " I8 §

¥i environme... 27 minutes ago

M README 27 minutes ago

D requireme... & minutes ago

Figure 40: Importing a dataset into renku using a DOI
You can list the datasets in a project by running the following:

None

renku dataset 1s

For example:
flights-tutorial master L renku dataset 1s
VERSION DATADIR STORAGE
7233eald20654balbd3i%cablddivack? flight-data 2819-81 US Flights 1.8 data/flight-data
flights-tuterial master i

Figure 41: list renku data sets in the project

Installing and managing python packages

Defining your runtime environment is critical if you would like others to be able to reuse your
work. To achieve this, it is necessary to manage the software libraries that are needed for

your code to execute. In Renku, we rely on existing conventions for specifying the execution
environment.

For example:



~ File Edit View Run Kemel Git Tabs Seftings Help
- B t O = requirements.txt ®
Q pandas
tJ N
_ MName - Last Modified
- I data 3 minutes ago
* B notebooks 31 minutes ago
m workflows 31 minutes ago
™ Dockerfile 31 minutes ago
¥ environme... 31 minutes ago
M README.... 31 minutes ago
O requireme... seconds ago

Figure 42: Import Python libraries to support reproducibility

Going back to the same terminal session as before, we can now install these packages
using the following pip command:

None

pip install -r requirements.txt

For example:

= requirements.txt x

BN Terminal 2 » | B Terminal 1 x |+

~ work 3 flights-tutorial master —d& . §
Collecting pandas (from -r requirements.txt (line 1))

Downloading pandas-2.2.3-cp318-cp3l@-manylinux_2 17 xB6_64.manylinux20814 x86_64.whl.metadata (B9 kB)
89.9/89.9 kB 7.9 MB/s eta 0:00:00
Collecting numpy==1.22.4 (from pandas-=-r requirements.txt (line 1))

Downloading numpy-2.2.2-cp318-cp3l8-manylinux 2 17 x86 &4.manylinux2814 xB6 64.whl.metadata (62 kB)
62.8/62.8 kB 7.3 MB/s eta 0:0i
Requirement already satisfied: python-dateutil==2.8.2 in fopt/conda/lib/python3.18/site-packages (from pandas-»-r reguirements.txt (line 1)) (2.8.2)
Reguirement already satisfied: pytz==2828.1 in /opt/conda/lib/pythen3.18/site-packages (from pandas-=-r requirements.txt (line 1)) (2823.3)

Collecting tzdata==20822.7 (from pandas-=-r reguirements.txt {line 1))

Downloading tzdata-2825.1-py2.py3-none-any.whl.metadata (1.4 kB)

Requirement already satisfied: six==1.5 in fopt/conda/lib/python3.18/site-packages (from python-dateutil>=2.8.2-=pandas-=>-r requirements.txt (line 1)) (1.16.8)
Downloading pandas-2.2.3-cp318-cp3l@-manylinux_2_17_xB6_64.manylinux2814_xB6_64.whl (13.1 MB)

13.1/13.1 MB 85.8 MB/s eta 0:00:80

Downloading numpy-2.2.2-cp318-cp318-manylinux 2 17 x86 64.manylinux2814 x86 64.whl {16.4 MB)

16.4/16.4 MB 86.86 MB/s eta ©:80:80

Downloading tzdata-2825.1-py2.py3-nene-any.whl (346 kB)

346.8/346.8 kB 45.6 MB/s eta 0:00:00

Installing collected packages: tzdata, numpy, pandas

2 pandas-2.2.3 tzdata-20825.1

1t Is - %

pip install -r reguirements.txt

08

master

Figure 43: Installation of Python libraries

Saving package additions

Make sure to save these additions to the repository. Its important to regularly save data. This

can be done with the renku save command from the Terminal:
SUCCESSTULLY 1NSTalled numpy-£.4.48 pandas-£. 2.3 TZ0ata-2045. 1
master 1t

flights-tutorial
Successfully saved to remote branch master:
requirements.txt

renku save -m 'updated packages’'

(K




Figure 44: Push data to Gitlab using renku command line framework

Or using git:

flights-tutorial

git add data/flight-data/2819-81-flights.csv.zip
flights-tutorial

git commit -m "flight data"
On branch master

Your branch is up to date with 'origin/master’.

nothing to commit, working tree clean
Tk ) Flights-tutorial WEINRONE . W
Everything up-to-date
B~ work ) flights-tutorial IS @

Figure 45: Push data to Gitlab using git

How to do data science

In the JupyterLab interface, use the file navigator in the left sidebar to go to the Files tab.
Here, you see a listing of files and folders from your project. To create a new notebook, first
double-click on the notebooks folder, then on the_‘+’ button. Select Python 3 (ipykernel) to
create a new notebook.

[ ] * ] £ requirements. xt * | M Terminal 2 * | [ Untitled.ipynb
| 2]
I notebooks
I / notebooks [
Name = Last Modified [EI Notebaok

- [W] Untitled.ip...

A

(mj Python 3 (ipykernel) |

Figure 46: Create a new notebook using JupyterLab interface

To rename the notebook, right-click on its name (Untitled.ipynb) and select rename to
new-notebook.ipynb. To quickly save your work, the easiest is to use the renku save
command from the terminal - this will commit any uncommitted files and sync the changes
with the git server. You can specify a custom commit message with -m.

O3 1'THIR . CUNIENGI N L wuairng

flights-tutorial master - renku save -m "new notebook™

Successfully saved to remocte branch master:
notebooks,/ new-notebook . ipynb
0K

flights-tutorial AL M & W |

Figure 47: Push data to Gitlab using “renku save” command

Interactively explore the flights data

At this point in a data-science project, you would normally start by looking at the data, trying
to understand its structure, and see how to go about answering our question: how many



flights had Austin, TX as their destination. Copy and paste the following code into the
new-nodebook.ipynb file and press play.

None

import pandas as pd

input_path = "../data/flight-data/2019-01-flights.csv.zip"
output_path = "../data/output/2019-01-flights-filtered.csv"
df = pd.read_csv(input_path)

df.head()

df = df[df['DEST'] == 'DFW']

df.head()

B Terminal2 % | % new-notebookipynh ® | @ Launcher % | B Teminal1 x |+
c ow» Code v ©  Python 3 (ipykemel)

pa

data/flight-data/2019-61-flights . csv. 21p"
2/ output /201961 Flights-fil tered. csu®
t path)

df.head() -
df = df[df['DEST'] == 'DFil']
. head()

FL DATE OP CARRIER ORIGIN DEST CRS DEP TIME DEP TIME CRS ARR TIME ARR TIME CANGELLED GANGELLATION CODE DIVERTED CARRIER DELAY WEATHER DELAY NAS DELAY SECURITY DELAY LATE AIRGRAFT DELAY Unnamed: 16

s 20100 M x oAr w0 1310 s o010 w0 Nan 00 NN NN Nan Nan NN ™
s 20s0100 M e oRN ms a0 w1 130 oo N 00 N N N Nan Nt Nt
106 20180100 M owe oAr o 160 s 10 o0 NN 00 ™ ™ Nan Nan NN NN
107 200100 Mo oRr m mso w0 w0 o0 N 00 N N Nan Nan NaN ™
s 20190101 Mmoo ooAw s o Bu w30 o0 Nan 00 NN NN Nan Nan Nan Nan
I ool B4V a7

Figure 48: Result from new-nodebook.ipynb file to determine how many flights had Austin, TX as their
destination

Update the code to count how many flights into Austin, Texas

None

import pandas as pd

input_path = "../data/flight-data/2019-01-flights.csv.zip"
output_path = "../data/output/2019-01-flights-count.txt"
#Count flights

df = pd.read_csv(input_path)

df.head()
flights_count = len(df)
result = "There were {} flights to Austin, TX in Jan

2019.\n" .format(flights_count)
print(result)



[7]: import pandas as pd
input_path = "../data/flight-data/2819-81-flights.csv.zip"
cutput_path = "../datafoutput/2819-81-flights-count.txt"”
#lount flights
df = pd.read_csv(input_path)
df.head()
flights count = len(df)
result = "There were {} flights to Austin, TX in Jan 2819.\n".format{flights_count)
print{result)

There were 583985 flights to Awstim, TX in Jan 2819.

Figure 49: Update the code to count how many flights into Austin, Texas

Renku Workflows

A renku workflow consists of a series of steps, each of which may consume some input files,
execute code, and produce output files. The outputs of one step are frequently the inputs of
another — this creates a connection between the code execution and results. When
workflows become more complex, the bookkeeping can be tedious. That is where Renku
comes in — it is designed to keep track of these dependencies for you.

More information on renku workflows can be found here:
https://renku.notion.site/Renku-Community-Portal-2a154d7d30b24ab8a5968c60c2592d87

Collaborate on RenkuLab

Beyond building and maintaining your own data science workflows, there are many ways to
use Renku to share your project with collaborators.

Find & access public projects

Fork a project and take it in your own direction

Add collaborators to the conversation through Issues

In Gitlab, add or be added as a developer on a project

More information here about collaboration in renku can be found here:
https://renku.notion.site/Renku-Tutorials-1460df2efafc80c2b27acd221aa34a24?p=1460df2ef

afc806faffee5d715e625f4&pm=s



https://renku.notion.site/Renku-Community-Portal-2a154d7d30b24ab8a5968c60c2592d87
https://renku.notion.site/Renku-Tutorials-1460df2efafc80c2b27acd221aa34a24?p=1460df2efafc806faffee5d715e625f4&pm=s
https://renku.notion.site/Renku-Tutorials-1460df2efafc80c2b27acd221aa34a24?p=1460df2efafc806faffee5d715e625f4&pm=s

8. Installing Packages in docker container

We might install additional Linux (Ubuntu) software packages, such as apt-utils and vim, by
uncommenting and adapting the Dockerfile's RUN command (with each package on its own
line and using \ to continue the command across lines), to ensure that our environment has
all necessary tools and dependencies required for our R or Python packages to function

properly.

Overview Files Datasets Workflows Sessions Settings
[ Contents Lineage Dockerfile 2.08 ks [ & L9

W renku

W data

@ notebooks
& workflows

B .dockerignore

Commit: 3314719 added dos utils

# Renku install section - do not edit #

B gitignore FROM renku/renkulab-py:3.108-0.22.0 as buillder

& P EEIT # RENKU_VERSION determines the version of the renku CLI

W -renkuifsignore # that will be used in this image. To find the latest version,
B Dockerfile # wisit https://pypi.org/project/renku/#histaory.

B README.md ARG RENKU_VERSION=2.9.2

B environment.yml

# Install renku from pypi or from github if a dev version

W requirements.txt RUN if [ -n "SRENKU_VERSION" ] ; then \

- source .renku/venv/binfactivate ; \

currentversion=s(renku --version}) ; %

if [ "$RENKU_VERSION" != "Scurrentversion™ ] ;
pip uninstall renku -y ;
gitversion=%$(echo "$RENKU_VERSION" | sed -n "s/a[[:digit:]]NeM. [[:digic: ]I\ [[:digic: ]I\ (re[[:digil
if [ -n "$gitversion" ] ; then \

pip install --no-cache-dir --force "git+https://github.com/SwissDataScienceCenter/renku-python.giti

else

then

pip install --no-cache-dir --force renku=—${RENKU_VERSION} ;\

# End Renku install section #

FROM renku/renkulab-py:3.18-8.22.8

# Uncomment and adapt if code 1s to be included in the image
# COPY src /code/src

# Uncomment and adapt if your R or python packages require extra linux (ubuntu) software
# e.g. the following installs apt-utils and vim; each pkg on its own line, all lines
# except for the last end with backslash '\' to continue the RUN line
#
USER root
RUN apt-get update && “
apt-get install -y --no-install-recommends
apt-utils traceroute dnsutils %
vim
USER ${NB_USER}

Figure 50: Update the Dockerfile to install packages in docker container

This step ensures the base operating system has all required utilities and libraries installed
to support the software and packages used in data analysis or development tasks.

None

USER root

RUN apt-get update && \
apt-get install -y --no-install-recommends \
apt-utils traceroute dnsutils \
vim

USER S${NB_USER}



9. Integrating Ubuntu with AWS S3 buckets

To handle large datasets efficiently, it may be necessary to integrate Renku sessions with
external storage solutions like AWS S3 buckets or similar platforms. For instance, integrating
a Renku session with AWS S3 requires a few key steps, such as installing the AWS CLI
within the Docker container, setting up AWS credentials in the renku sessions, and utilizing
the CLI to manage data transfers and interactions with the S3 buckets.

1. Install AWS CLI on Ubuntu

e Open the Dockerfile
e Uncomment the following command, and add in the awscli.

None

# Uncomment and adapt if your R or python packages require extra linux

# (ubuntu) software e.g. the following installs apt-utils and vim; each pkg #
on its own line, all lines except for the last end with backslash '\' to

# continue the RUN line

USER root
RUN apt-get update && \
apt-get install -y --no-install-recommends \
apt-utils \
awscli \
vim
USER S${NB_USER}

For example:

USER root
RUN apt-get update && %
apt-get install -y --no-install-recommends b
apt-utils %
awscli
vim
USER S{NB USER}

Figure 51: Installing awscli package in a docker container

e Save the configuration using the renku command

None

renku save -m "added awscli to docker file"

e Then recompile the container by deleting the current session, and restarting it. This
will force the container to be recompiled and the awscli will be installed.

2. Configure AWS Credentials

Once the new container has been compiled and the JupyterLab interface has been
restarted, run the following command to configure your AWS credentials:



None

aws configure

You will be prompted to enter:

AWS Access Key ID: Your AWS access key.

AWS Secret Access Key: Your AWS secret key.
Default region name: The AWS region (e.g., us-east-1).
Default output format: Optional (e.g., json).

These credentials are stored in ~/.aws/credentials and ~/.aws/config.

— File Edit View Runm Kernel Git Tabs Settings Help

[ ] [ +] x c M Terminal 1 x |+

| Q | work 3 aws-s53-buckets SIEiad-ld n amws

o aws completer
./ work » aws-s3-buckets ZEIEERJy B aws configure
AWS Access Key ID [None]: 1213232323
. Name - Last Modified AWS Secret Access Key [None]l: 12123123123
— _ _ Default region name [None]: us-east-1
® data 2 minutes ago Default output format [Mone]:
* I notebooks 2 minutes ago ~ » wWork » aws-s53-buckets ZEELAL-Io n
B workflows 2 minutes ago
™ Dockerfile Z minutes ago
¥: Environme... 2 minutes ago
M README.... 2 minutes ago
4 requireme... 2 minutes ago

Figure 52: Configuring AWS credentials on renku container

3. List S3 Buckets
To list all S3 buckets in your account:

None

aws s3 1s

4. Create an S3 Bucket
To create a new S3 bucket:

None

aws s3 mb s3://your-bucket-name

Replace your-bucket-name with a unique name.

5. Upload Files to S3 Bucket
To upload a file to your S3 bucket:

None

aws s3 cp /path/to/your/file s3://your-bucket-name/



6. Download Files from S3 Bucket
To download a file from your S3 bucket:

None

aws s3 cp s3://your-bucket-name/your-file /path/to/destination/

By following these steps, you can effectively integrate Ubuntu with AWS S3 buckets and
manage your cloud storage efficiently.



10. Pause / Save renku session

In this version of Renku, its possible to pause a session and come back to it later.
Essentially, if a session remains inactive for a few days, it will be automatically deleted. If
you attempt to pause a session, the operation will not succeed. You should always back up

your code to a git repository (Gitlab.computing.dcu.ie or other).

@ Qverview == Settings

(®Sessions @ [+]

Session launchers are available to everyone who can see the project. Running sessions are only accessible to you.

Session Launcher Global environment | ® Launch

Python/Jupyter

Session [O:EVEES &) Open ~

© My running session (D Launched 1day ago

Figure 58: Pausing a Session in Renku.


http://gitlab.computing.dcu.ie

11. Use a custom docker container in Renku
This information is adapted for DCU from this URL:

Shell

Documentation: How to use your own docker image for a Renku session
https://renku.notion.site/How-to-use-your-own-docker-image-for-a-session-launch

er-11fedf2efafc8afaasffeafoccffaic

For more advanced setups, please refer to this URL.

Below we are only focusing on Jupyter notebooks.
Note, the image must meet all of the conditions below in order to work on DCU RenkuLab:

1. The image needs a front end
The image you use needs a user interface web frontend to run so that you can
access the session via the browser. Examples of these include JupyterLab, VSCode
or RStudio.

2. The image will be run as non-root
For security reasons, sessions are started with a non-root user.

A. Clone Repo: renku-example-deep-learning-workload

The simplest approach to get going on DCU renku is to clone or fork this repo:

This repo is already configured to work with DCU renku.

At this point, if you require specific libraries or packages to be in the docker container, you
can add them to the Dockerfile.

For example:

[% Dockerfile 162 KiB 5] &
FROM python:3.10-s1im

ENV DEBIAN_FRONTEND=noninteractive
ENV HOME=/home/jovyan

# Install required system packages including tmux
RUN apt-get update &% apt-get install -y \

bash-completion %

git \

build-essential \

wget \

gee |\

make \

perl \

libssl-dev \

00 =1 O~ e B ol R
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https://renku.notion.site/How-to-use-your-own-docker-image-for-a-session-launcher-11f0df2efafc80af848ffcaf9ccff31c
https://renku.notion.site/How-to-use-your-own-docker-image-for-a-session-launcher-11f0df2efafc80af848ffcaf9ccff31c
https://gitlab.computing.dcu.ie/dcollins/renku-example-deep-learning-workload

B. Trigger the Build

In GitLab, creating a Git Tag does not automatically trigger a Docker Build unless you have
a CI/CD pipeline configured to do so.

Create a new tag (e.g., v1.0. 1) under the code menu option, and then select “Create
Release”. GitLab will see the new tag and release, and will run the pipeline. You'll see the
image appear in Deploy > Container Registry after a few minutes.

Project

I2IWUT I
Merge requests

Feature flags

B8 Manage

& Plan

<> Code

Merge requests
Repository
Branches
Commits

Tags

Diarmuid Collins / Example Deep Learning Workload / Tags / deep-learning-workload-v1

1]
@® Createrelease B3 DO 0O
3 = deep-learning-workload-vl
9aa4b2ba - only: - 55 seconds ago
»
0

Once the container has been compiled, go to Deploy > Container Registry and copy the

container image path.

Project

R

®

® & 5

renku-example-deep-
learning-workload-dc

Pinned
Issues
Merge requests

Feature flags

Manage

Plan

Code

Build

Secure

Deploy

Releases
Feature flags
Package registry

Container registry

Diarmuid Collins / renku-example-deep-learning-workload-dc / Container registry / M3

renku-example-deep-learning-workload-dc o

= 1tag @ Cleanup disabled % Created Mar 24, 2026 15:03

| Filter results

) select all

[} fESO‘IS: v
384.85 MiB

The container image path should resemble this:



Shell

registry.computing.dcu.ie/username/renku-example-deep-learning-workload-dc:f686
15¢



C. In Renku

Login into renku. Click create project. Then Add a Session. You will see the following screen.
Configure Renku Launcher.

() Add session launcher X

Define an interactive environment in which to do your work and share it with others.

1 of 2. Define environment

Global environment External environment

Get started quickly with a pre-built Run a session from a preexisting docker image.
environment.

Use a custom container image to create a session launcher. Provide the image name or reference,
such as one from Docker Hub (e.qg., repository/image:tag).

Container Image

‘ registry.computing.dcu.ie/diarmuidflannancollins/example-deep-learning-workload:255447¢c

Advanced settings

Please see the documentation [ for how to complete this form to make your image run
on Renkulab.

Default URL (D Port (Optional) @&

/ 8888

In Advanced Settings:

Container Image
In the container image field, copy in the container image path from above:

Shell
registry.computing.dcu.ie/username/renku-example-deep-learning-workload-dc:f680
15¢




Port

8888

Default URL

/lab

Command ENTRYPOINT

['sh", "-c"]

Command Arguments

["jupyter lab --ip=0.0.0.0 --port=8888 --no-browser
--ServerApp.base_url=$RENKU_BASE_URL_PATH --ServerApp.token="
--ServerApp.password=" --ServerApp.allow_origin=""]

For example:

Mount Directory (Optional) @

Docker settings

Working Directory (Optional) (O

UID (optional) @ GID (Opticnal) @

1000 1000

Command ENTRYPOINT (Optional) (&
Please enter a valid JSON array format e.g. ["python3","main.py"]

['sh")'-c']

Command Arguments CMD (Optional) (@)
Please enter a valid JSON array format e.g. ["--arg1", "--arg2", "--pwd=/home/user"]

["jupyter lab --ip=0.0.0.0 --port=8888 --no-browser --
ServerApp.base_url=3RENKU_BASE_URL_PATH --ServerApp.token=" --

Strip session URL path prefix (Optional) (@



D. Troubleshooting Checklist

If the image still isn't showing up, check these three things:

1. Is the Registry Enabled? Go to Settings > General > Visibility, project features
and permissions and make sure "Container Registry" is toggled ON.

2. Runner Availability: Ensure your project has a Runner available (check Settings >
CIl/CD > Runners). If you are using GitLab.com, this is usually handled for you.

3. The "Deploy” Menu: Remember that the registry isn't on the main project page. You
have to click Deploy on the left sidebar, then Container Registry.

E. Working Dockerfile for Renku (Jupyter)

Shell
FROM python:3.10-slim

ENV DEBIAN_FRONTEND=noninteractive
ENV HOME=/home/jovyan

# Install required system packages including tmux
RUN apt-get update && apt-get install -y \
bash-completion \
git \
build-essential \
wget \
gcec \
make \
perl \
libssl-dev \
z1lib1g-dev \
libbz2-dev \
libgmp-dev \
pkg-config \
python3-dev \
vim \
nano \
tmux \
rclone \
fuse3d \
ocl-icd-libopencll \
ocl-icd-opencl-dev \
opencl-headers \
clinfo \
&& rm -rf /var/lib/apt/lists/*

# Add NVIDIA OpenCL ICD



RUN mkdir -p /etc/OpenCL/vendors && \
echo "/usr/lib/x86_64-1inux-gnu/libnvidia-opencl.so.1" >
/etc/OpenCL/vendors/nvidia.icd

# Create Renku-compatible user
RUN useradd -ms /bin/bash -u 1000 jovyan

# Create Renku working directory
RUN mkdir -p /home/jovyan/work

# Install Jupyter

RUN pip install --no-cache-dir \
jupyterlab \
notebook

# Clone a repo
#WORKDIR /home/jovyan
#RUN git clone https://github.com/<repo>

# Compile repo

#WORKDIR /home/jovyan/repo/src

#RUN ./configure && make -s clean && make -sj$(nproc)

#RUN ./configure --enable-opencl && make -s clean && make -sj$(nproc)

#To support Mounting Google drive
#RUN sed -i 's/“user_allow_other/user_allow_other/"' /etc/fuse.conf

# Needed for FUSE inside container
#RUN mkdir -p /mnt/gdrive

# Enable bash completion for jovyan
RUN echo 'if [ -f /etc/bash_completion ]; then . /etc/bash_completion; fi' >>
/home/jovyan/.bashrc && \

echo "export PS1="\\u@\\h:\\w$ '" >> /home/jovyan/.bashrc

# Fix permissions
RUN chown -R jovyan:jovyan /home/jovyan

USER jovyan
WORKDIR /home/jovyan/work

EXPOSE 8888



12. How2 Access Google Drive data Using Rclone on
Renku

Before completing this section, you will need a custom container configuration. Please
complete Section 11. Use a custom docker container in Renku

To Get the OAuth token JSON, you can:
1. Do a one-time manual auth on one machine with rclone config, and copy the
resulting ~/.config/rclone/rclone.conf file to Renku.
2. Or use rclone authorize on one machine and capture the token.

Note, this step cannot be completed on the Renku platform. You will need to install rclone
locally on your machine/laptop

Example:

Shell

rclone authorize "drive"

This will open a browser, authenticate with Google, and return a token like:

Shell
{

"access_token": "...",
"token_type": "Bearer",
"refresh_token": " '
“expiry": "

Once sign in is complete, you will see the following message in your browser.

L C @ 127.0.0.1:53682/?state=18k

1] M apps.dcuie [§) DCU-Docs DCU Shee

Success!

ALl done. Please go back to rclone.

Copy token information to Renku



Once a token is generated, place this in the following folder on Renku:

Shell

~/.config/rclone/rclone.conf

For example:

JOVYAIRoU Ld FNULO=C0 L=05301 2 7 LE4DIO=0i~/WOI'K» "L
jovyangdiarmuid-col-d9df571e4b38-0:~/works 1s =la ~/.config/rclone/rclone.conf
=rw=r=-r== 1 jovyan jovyan 584 Mar 24 11:38 /home/jovyan/.config/rclone/rclone.conf
jovyan@diarmuid-col-d9df571e4b30-0:~/works ||

Structure for ~/.config/rclone/rclone.conf:

Shell

[gdrive]

type = drive

scope = drive

token = {"access_token":"...", "refresh_token":"...", "expiry":"..."}

Check Configuration from CLI

After setup, test it on renku command line with the following command:

Shell

rclone 1lsd gdrive:

For example, you should see something like this:

jovyan@diarmuid-col-d9df571ed4b30-8:~/works vi /home/jovyan/.config/rclone/rclone. conf
jovyangdiarmuid-col-d9df571ed4b30-8:~/works rclone lsd gdrive:
-1 2824-03-81 89:16:23 -1 1. DCU MNotes

4 FURTLA S A A . AT . ST a am [

Best Approach — Sync Only a Specific Folder with Research Data

Instead of syncing the entire Google drive, just sync the folder with the required dataset:

Shell
rclone sync gdrive:RenkuDataset ~/RenkuDataset

This copies Google Drive — to renku local and makes the local folder a mirror.

Now, Sync Local Changes Back to Google Drive



Now you edited / added files locally and want to push them back.

You just run the sync in the opposite direction:

Shell
rclone sync ~/RenkuDataset gdrive:RenkuDataset

The following screenshot shows all the steps outlined above on Renku.

JUVYAIREGU LA TIULUTUI LTUIU N O LEHUIOT0a ™ WUI R w

jovyangdiarmuid-col-d9df571ed4b3@-0:~/work$s rclone ls gdrive:diversite-wr-backup/

208429742 data-backupll-@6-2025.tar.gz

jovyangdiarmuid-col-d9df571e4b30-0:~/works rclone sync gdrive:diversite-vr-backup ~/diversite-vr-backup

jovyangdiarmuid-col=-d9df571edb3@-0:~/works cd ~/diversite-vr-backup

jowvyangdiarmuid-col-d9df571e4b3@-0:~/diversite=vr-backups 1s

data-backupll-86-2025. tar.gz

jovyan@diarmuid-col-d9df571edb3@-8:~/diversite-vr-backup$ touch file.out

jovyan@diarmuid-col-d9df571e4b30-0:~/diversite-vr-backup$ rclone sync ~/diversite-vr-backup gdrive:diversite-vr-backup

jovyangdiarmuid-col-d9df571ed4b3@-0:~/diversite-vr-backup$ rclone 1s gdrive:diversite-vr-backup/
file.out

206429742 data-backupll-@6-2025.tar.gz

jovyan@diarmuid-col-d9df571e4b3@-0:~/diversite-vr-backup$ I



13. Steam data into a Kubernetes Docker Container

To stream data into a Kubernetes Docker container on a particular port, you need to set up a
Kubernetes service and deployment that exposes the container's port. Here's a step-by-step
guide:

1. Ensure your Docker container is running an application that listens on a specific port.
For example, if your application listens on port 5000, your Dockerfile might look like
Figure 54 below. Add the following to the Dockerfile:

None
EXPOSE 5000

B Dockerfile gitversion=%{echo "$RENKU_VERSION" | sed -n "s/na[[:digit:]]
& README.md if [ -n "$gitwversion” ] ; then
: pip install --no-cache-dir --force "git+https://github.
B environment.yml
else
B matrix-multiplication.py pip install --no-cache-dir --force renku==S{RENKU_VERSI
B matrix_multiplication.py fin
fi s
B req.py _
B requirements.txt =
q ) # End Renku install section #
- R B R e B R P B R B B B S R S

FROM renkusrenkulab-py:3.10-0.22.8

# Uncomment and adapt if code is to be included in the image
COPY src fcodessrc

ki

# Uncomment and adapt if your R or python packages reguire extra linux
# e.0. the following installs apt-utils and wvim; each pkg on its own 1i
# except for the last end with backslash '\' to continue the RUN line

&

# USER root

# RUN apt-get update &&

# apt-get install -y --no-install-recommends

# apt-utils

# vim

&

USER ${NB_USER}

# install the python dependencies

COPY requirements.txt environment.yml /tmp/

RUN mamba env update -g -f stmp/environment.yml && ™
fopt/condasbindpip install -r Jtmpsrequirements.txt --no-cache-dir
mamba clean -y --all &&
mamba env export -n "root" && \
rm -rf ${HOME}/.renku/venv

COPY --from=builder ${HOME}/.renku/venv S{HOME}/.renku/wenwv

EXPOSE 5880

Figure 54: Note the EXPOSE 5000 in the Dockerfile

Expose the Deployment via a service. This needs to be emailed to
support@computing.dcu.ie



None
apiVersion: v
kind: Service
metadata:

name: renku-service
spec:

selector:

app: renku

ports:

- protocol: TCP
port: 5000
targetPort: 5000

type: ClusterIP

To be run on the kubernetes cluster:

None

kubectl apply -f service.yaml

Your container should be accessible within the Kubernetes cluster at port 5000.
Expose the Service via an Ingress (Optional)

If an ingress via a domain name to the cluster is required from external sources, the
following needs to be configured.

If you have an Ingress controller, you can expose the service externally:

None

apiVersion: networking.k8s.io/v1
kind: Ingress
metadata:
name: renku-ingress
spec:
rules:
- host: soc-gpu.computing.dcu.ie
http:
paths:
- path: /
pathType: Prefix
backend:
service:
name: renku-service
port:
number: 5000

This needs to be emailed to support@computing.dcu.ie and they will set it up.


mailto:support@computing.dcu.ie

14. Support

If researchers experience issues, they should contact the IT Support Team on
support@computing.dcu.ie for further assistance. When submitting a support request, it is
important to provide as much detail as possible to help resolve the issue efficiently.
Researchers should include the following information:
- a clear description of the problem and any error messages they encounter (including
the exact text of the error),
- the name of the Renku / Gitlab project or application they are working on.
- providing screenshots of the issue can be incredibly helpful in diagnosing the
problem.
- If applicable, they should also note the time and date when the issue occurred, as
well as any recent changes they may have made to their account or system settings.

This information will enable the support team to assist them more effectively and ensure a
quicker resolution.



15. Troubleshooting Issues

Issues 1: Permission denied: '/home/jovyan/.cache/torch’
None

"PermissionError: [Errno 13] Permission denied: '/home/jovyan/.cache/torch'"
How to change .cache location in torch?

You can change the cache directory for PyTorch by setting the TORCH_HOME environment
variable to a different location. For example, if you want to set it to /tmp/torch_cache,
you can do this:

Temporary (for current session only)

None
export TORCH_HOME=/tmp/torch_cache

Permanent (for all sessions)

Add the following line to your shell configuration file (e.g., ~/.bashrc, ~/.zshrc, or
/etc/environment if system-wide):

None
export TORCH_HOME=/tmp/torch_cache

Then apply the changes:

None
source ~/.bashrc
Python-only (without changing environment variables)

You can set this directly in your Python script:

None

import os
os.environ[ 'TORCH_HOME'] = '/tmp/torch_cache'

import torch
print(torch.__version__) # Just to confirm PyTorch loads with the new cache



This should redirect the cache directory from /home/jovyan/.cache/torch to
/tmp/torch_cache.



Issues 2: The session could not start because no image is available

If you receive the below error message, just recompile the image. Due to the volume of
people using renku, we aggressively remove compiled images (after 7 days currently)

* Back to diarmuidflannancollins/renkudesktop

Start session

On the project
diarmuidflannancollins/renkudesktop

A session gives you an environment with resources
for doing work. The exact details of the available
tools depends on the project.

The resource settings have been set to the project
defaults, but you can alter them if you wish.

X

The session could not start because no image Is available. Please select a different commit
or start the session with the base image.

Docker image | building

£¥ The Docker image for the session is being built. Please wait a moment...
You can use the base image to start a session instead of waiting, but project-specific dependencies will not
be available

w pipeline in GitLab

Branches & &f

| master e |
Commits &
| 27a22f86 Diarmuid Collins authored 1 week ago browser AV |

Default Environment

Figure 55: Recompile the image



Issues 3: Getting “permission denied” when using /home/jovyan/.cache
directory

~ »work ) agents master 4+ S mkdir fhomefjbvyanfYcachefwandbf
mkdir: cannot create directory °/home/jovyan/.cache/wandb/’: Permission denied

~ » work ) agents master 4+ 5 - #

In the Dockerfile for the project, you need to uncomment the following line after the OS
installation packages has taken place:

None
USER S${NB_USER}

For example:

RUN apt-get update && apt-get install -y wget curl && \
curl -fsSL https://ollama.com/install.sh | sh && \
apt-get clean &% rm -rf fvar/lib/apt/lists/=*

USER ${NB_USER}



Issues 4: | need a browser in the Docker Container

When creating a project, select the Renku Desktop option
Renku Desktop

Then, in the Docker file, insert the following code:

None
# Install Google Chrome and Ollama

USER root
#RUN mkdir -p /home/jovyan/.cache && chown -R jovyan:users
/home/jovyan/.cache

# Install necessary dependencies

RUN apt-get update && apt-get install -y \
wget \
gnupg \
software-properties-common

# Add Microsoft Edge repository

RUN wget -q -0 =
https://packages.microsoft.com/keys/microsoft.asc | gpg --dearmor
-0 /usr/share/keyrings/microsoft-edge.gpg \

&& echo "deb
[signed-by=/usr/share/keyrings/microsoft-edge.gpg]
https://packages.microsoft.com/repos/edge stable main" >

/etc/apt/sources.list.d/microsoft-edge.list

# Install Microsoft Edge
RUN apt-get update && apt-get install -y microsoft-edge-stable

# Clean up



RUN apt-get clean & & rm -rf /var/lib/apt/lists/*

# Set Edge as the default browser (optional)
ENV BROWSER=/usr/bin/microsoft-edge

# Run Microsoft Edge
CMD ["microsoft-edge"]

RUN apt-get update && apt-get install -y wget curl && \
curl -fsSL https://ollama.com/install.sh | sh && \
apt-get clean && rm -rf /var/lib/apt/lists/*

USER ${NB_USER}

Note, the USER ${NB_USER} directive in a Dockerfile switches the user context to
${NB_USER} for subsequent commands. ${NB_USER} is typically an environment variable
that holds the username of the non-root user who will be using the container. This is a
common practice in Dockerfiles to avoid running as the root user for security reasons. This is
required to ensure you continue to have permissions to access files and folders in the home
directory ~/

Full example file here:

None

# For finding latest versions of the base image see

# https://github.com/SwissDataScienceCenter/renkulab-docker
FROM renku/renkulab-vnc:3.11-0.24.0

# Uncomment and adapt if code is to be included in the
image
# COPY src /code/src

# Uncomment and adapt if your R or python packages require
extra linux (ubuntu) software

# e.g. the following installs apt-utils and vim; each pkg
on its own line, all lines

# except for the last end with backslash '\' to continue
the RUN line



#

# USER root

# RUN apt-get update && \

# apt-get install -y --no-install-recommends \
# apt-utils \

# vim

#

# Install Edge Browser and Ollama

USER root

# Install necessary dependencies

RUN apt-get update && apt-get install -y \
wget \
gnupg \
software-properties-common

# Add Microsoft Edge repository

RUN wget -q =0
https://packages.microsoft.com/keys/microsoft.asc |
--dearmor -o /usr/share/keyrings/microsoft-edge.gpg \

gpg

&& echo "deb

[signed-by=/usr/share/keyrings/microsoft-edge.gpg]
https://packages.microsoft.com/repos/edge stable main"
/etc/apt/sources.list.d/microsoft-edge.list

# Install Microsoft Edge
RUN apt-get update && apt-get install
microsoft-edge-stable

# Clean up
RUN apt-get clean & & rm -rf /var/lib/apt/lists/*

# Set Edge as the default browser (optional)
ENV BROWSER=/usr/bin/microsoft-edge

>

-y



# Run Microsoft Edge
CMD ["microsoft-edge"]

RUN apt-get update && apt-get install -y wget curl && \
curl -fsSL https://ollama.com/install.sh | sh && \
apt-get clean & & rm -rf /var/lib/apt/lists/*

USER ${NB_USER}

# install the python dependencies

COPY requirements.txt environment.yml /tmp/

RUN mamba env update -q -f /tmp/environment.yml && \
/opt/conda/bin/pip install -r /tmp/requirements.txt &&

conda clean -y --all && \
conda env export -n "root"

# RENKU_VERSION determines the version of the renku CLI

# that will be used in this image. To find the 1latest
version,

# visit https://pypi.org/project/renku/#history.

ARG RENKU_VERSION=2.9.2

HRHAHBHUBBHABBHBBHABRABBHBBHBBABRABRABBAB B AP B HABRHABBHBBHBRHHRH
# Do not edit this section and do not add anything below

# Install renku from pypi or from github if it's a dev
version
RUN if [ -n "SRENKU_VERSION" ] ; then \
source .renku/venv/bin/activate ; \
currentversion=§(renku --version) ; \
if [ "SRENKU_VERSION" != "Scurrentversion" ] ; then

pip uninstall renku ; \



gitversion=§(echo "SRENKU_VERSION" | sed -n
"s/A[[ :digit:]]\+\.[[:digit:]]\+\.[[:digit:]]\+\(\.dev[][:di
git:]1I\+\)*\(+g\([a-fB-9]\+\)\)*\ (+dirty\)*$/\3/p") ; \
if [ -n "Sgitversion" ] ; then \
pip install --force
"git+https://github.com/SwissDataScienceCenter/renku-python
.git@Sgitversion"” ;\
else \
pip install --force renku==S{RENKU_VERSION}

fi\
fi\
fi
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