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Renku enables “sustainable” data science

1. Done today with tomorrow in mind
2. Individual work benefits institution and community

3. All components form a functioning ecosystem

@ SDSC renku@



a story...

Set up the project environment... Remembering how to re-run
more than once code to update a figure...
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Development Publication
815 \
9. I ~) Lo
ar
Inefficient sharing of 1vyear later, trying to share
computational resources... project materials...
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What is Renku?

SEL U

() ()
ol U n

o

Versioned Code

The foundation of
collaborative machine

learning and data science.

()

Reusable Data

Configurable
data packages
with rich
metadata.

Comprehensible
Workflows

Encode relationships

between code and data.

()

Containerized
Environments

Easy access to
consistent cloud or
local execution
environments.

W @

Knowledge Graph
Connecting Code, Datasets, Workflows, and Computational environments.
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Code

@ spsc renku

Search GitLab

Rok Roskar
@rok.roskar - Member since June 18, 2018
& 0 followers - O following
Overview Activity Groups Contributed projects Personal projects Starred projects Snippets Followers Following
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
M
||
w
F | | |
rEm Issues, merge requests, pushes, and comments.
Activity viewall  Personal projects View all
g Rok Roskar @rok.roskar 4 minutes ago @ %0 Yo
T test-sessions @ Maintainer
-~ Pushed new branch Updated 1 week ago
renku/autosave/rok.roskar@sdsc.ethz.ch/master/7a7c6d3/7a7c6d3
at Rok Ro3kar / MutantSets © %0 Y0
M  MutantSets @ Maintainer
Updated 4 minutes ago
23 Rok Rokar @rok.roskar 14 minutes ago
) Deleted branch © %0 YO0
renku/autosave/rok.roskar@sdsc.ethz.ch/master/7a7c6d3/7a7c6d3 T testtbsetup @ Maintainer
Updated 4 weeks ago
at Rok Ro3kar [ MutantSets
© %0 ¥2
. Rok Ro3k k.roski 1h F  fso_worksho Maintainer
g ok Rodkar @rok.roskar our ago p & Updated 1 month ago
- Pushed new branch
renku/autosave/rok.roskar@sdsc.ethz.ch/master/a83feeb/a83feeb
at Best Practices / jupytext T  tensorboard-demo @ Maintainer © %0 Y0
Updated 2 months ago
2 Rok Rodkar @rok.roskar 5 days ago
*0 YO0
-~ Pushed new branch T testnew templatesr @ Maintainer ©

renku/autosave/rok.roskar@sdsc.ethz.ch/master/f390306/f390306
at Gavin Lee / User Metrics

Updated 2 months ago




Datasets
Create (choose storage), assemble, annotate, publish

«t Back to rokroskar/sklearn-demo

e Createdatasets to easily reuse and share
data across projects

e Usevarious backends: git-LFS, S3, Azure
blob, local or network storage sources

e Combine with compute environments and o
analysis examples to ensure data can easily
be used and reused

e Record pipelines that yield or consume e
datasets for full traceability

Spaceflight data S Dataset

& Rok Rokar

-
N

Linked projects
Projects that use this dataset

& sklearn-demo

The spaceflights tutorial makes use of three fictional datasets of companies shuttling customers to the Moon and back. The data comes in two different

formats: .csv and .xlsx:
conpanies.csv contains data about space travel companies, such as their location, fleet count and rating.
eviews.csv is a set of reviews from customers for categories, such as comfort and price.

shuttles.xlsx is a set of attributes for spacecraft across the fleet, such as their engine type and passenger capacity.

Dataset files (3)

5 data
& spaceflight-data
[ reviews.csv
B shuttles.xisx

[ companies.csv
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Workflows

Reuse on
various
backends
toil on
Capture Record as HPC
workflow KG
renku run my-analysis.sh | —» e o
©° RN
) .
5 . ﬁ Qrgo
O \
» 4
° Additional via
= plug-ins
£
C).
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Automatically
record pipelines

@ sDsC renkuﬁ

Legend

Code files
code_file.py

Code in a programming
language like python or R

Script execution

python filename.py

The command which is run,
typically taking input
arguments and producing
output results.

Data files
data_file.ext

A file or folder containing
data.

Datasets

A collection of files and/or
folders that contain data and
metadata describing
information like authorship,
licensing, etc.

Acquire raw data raw_data_downloader.py util_setup_params.py

python raw_data_downloader.py

C raw_data )

Preprocess data_preprocessing.py

python data_preprocessing.py

( preprocessed_data )

Train mi_train_autoencoder.py

python mi_train_autoencoder.py

logging/autoencoder

Extract Features ml_extract_features_autoencoder.py

python mi_extract_features_autoencoder.py

Cfeature_representation)




Environment

w0 o0 o [
e Easy access toshared computeand = RN

storage - o : ®
g Filter files by name Q B inport argparse
o - L - 2 import logging 5
M/ src / modeling / 3} import pickle )
4 from typing import Any, Dict, Tuple
. . ol e ® Name B Last Modified : import yaml
e Containers for reproducibility and & e omite s iors g 0
. @ tr 5 minutes ago 8 from sklearn.linear_model import LinearRegression, LogisticRegression
°l° E 9 from sklearn.metrics import r2_score
po rtabi |ty templates for 10 from sKlearn.RodeL. selection impart. Srain_test_split
’ 11
. » 12
CO n S I Ste nC 13 def split_data(data: pd.DataFrame, parameters: Dict) -> Tuple:
14 Splits data into features and targets training and test sets.
15
16 Args:
17 data: Data containing features and target.
18 parameters: Parameters defined in parameters/data_science.yml.

19 Returns:

e Maintained library of images to 5w

. . 22 X = datalparameters["features"]]
keep things up-to-date; install
9 24 X_train, X_test, y_train, y_test = train_test_split(
25 X, y, test_size=parameters["test_size"], random_state=parameters["random_state"]
26 )
apps, dashboards, desktops etc. B L i v, .5
28
29
30 def select_regressor_from_config(model_config: Dict) —> Any:
31 if model_config['regressor'] 'LinearRegression’:
32 return LinearRegression()
. O n u ra e a CCeSS to reSO u rCeS 23 elif model_config['regressor'] == 'LogisticRegression’:
34 return LogisticRegression()
35 else:
36 raise ValueError(f"Regressor type '{model_config['regressor'l}" not recognized.")
37

.
39 def train_model(regressor: Any, X_train: pd.DataFrame, y_train: pd.Series) -> LinearRegression:
[ ared projec ata sources 4 " "Trains the linear regressian nodel:

Simple O M 2 Python 4 Mem:217.40 MB Ln1,Col1 Spaces:4 train.py |




@ sbsc renxu

For the user, there is NO vendor or
technology lock-in
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@ python’

R MATLAB

julia

@

ren<u

kubernetes

The Renku Stack



Where is Renku used?

e Publicinstance at renkulab.io; several other smaller instances

e Primary use-cases:
o Teaching (courses, workshops)
o Small teams working on data analysis projects
o  Showecasing of derived datasets and results
o Improving reusability of data products

e Used as a“connecting” piece (e.g. enabling collaborative access to data products
from MMODA)

@ sDsC renkuﬁf
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What's ahead

Renku as the “middle layer”/connector of code, compute and data

More comprehensive overviews of where and how data is used

Better integration with data providers and institutional repositories

Our goal is to make data “alive” - how can we do better? What would you
imagine to be useful for your community?

e High-level organizational, group, and topical views based on the knowledge
graph

€ sDsc renkuﬁ "



We want to hear from
you'

osn's.c‘ reh".‘u ] :. .,:- , .“

Try out Renku
renkulab.io - Public

- Renku Docs

il

Run into a problem?
Post on Discourse (our forum)
Submit a bug report

o o °)

_ Feature Request?
e Discourse!
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https://renku.readthedocs.io/en/stable/index.html
https://renku.discourse.group/
https://renku.discourse.group/

