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Document what you use

» |nstallation instructions enable reproducible science
» Not necessary as detailed as a blog-post

&Y Getting started with Mambaforg: X

« - - & biapol.github.io/blog/mara_lampert/getting_started_with_mambaforge_and_python/readme.html = v N 0O e :

&Y Getting started with Mambaforg: X

Getting StartEd With Mamba « - - B biapolgithub.io/blog/mara_lampert/getting_started_with_mambaforge_and_python/readme.html &
and Python = | 0%

Mara Lampert, January 26th, 2023

r

A
HR

Fa

You should at any
Creating a new environment t|me be able {0
You can create a new environment typing the following command into the Comman| re b u | I d th e

environment you're

Introduction to Python and Mamba

Welcomel

This blog post explains what Python and Mamba/ Mambaforge, and how

Blog Posts and setup it on your computer. We will also go through some steps how t mamba create -n my_first_env devbio-napari python=3.9 -c conda-forge

Bio-image Analysis.

Getting started with
Welcome!

Mambaforge and Python This will create a new environment with the name my first env and with Pytho
Using GPU-accelerated image Note: This is an update of a previous Blogpost written by Johannes. Blog Posts installed. Furthermore, the latest version of devbio-napari will be installed in this e WO rkl n g Wlth
too. Devbio-napari is a collection of Python libraries and Napari plugins maintained :

processing on the TUD HPC

cluster Getting started with BiAPolL team, that are useful for processing fluorescent microscopy image data. Con
Why do we need Mamba to use Python? Mambaf d Pvth . .
ambatorge and Fython you about your permission to download the needed packages with Procesd [y]/n.

Setting up GPU-accelerated

Using GPU-accelerated image Enter you confirm this and mamba will download and install the necessary packages.
processing on the TUD HPC

cluster . . , ,
Recommendation: Create one conda environment for every project you are working on.

Setting up GPU-accelerated This allows you to keep an overview on the needed packages for the project, maintaining

https://biapol.github.io/blog/mara_lampert/getting_started with _ma TECHNISCHE (’"“
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Document what you use

Maintain a document with the dependencies (and versions) you need in your project!

Hj environment.yml - Motepad — >

File Edit Format WView Help
name: my ftirst env

channels:

- cnnda:FnrgE In case your
dependencies: _ _

- python=3.9 environment Is screwed

- devblo-napari=0.&.d

up, you can rebuild it
any time.

Ln 7, Cc 100%  Windows (CELF) UTF-8

conda env create —-f environment.yml

https://conda.io/projects/conda/en/latest/user-quide/tasks/manage- TECHNISCHE e
, @haesleinhuepf environments.htmi#creating-an-environment-from-an-environment-yml-file © UNIVERSITAT DHESDEP: 3‘
https://pip.pypa.io/en/stable/cli/pip _install/#examples DRESDEN concert
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Document what you use

... the complete way.

conda env export > environment.yml

M_?l environment.yml - Motepad

File Edit Format View Help
name: bio 39
channels:

- conda-forge

— O X

- defaults

dependencies:
- alabaster=0.7.12=py 8
- anylio=3.6.1=pyhd8edlab 1
- aom=3.5.8=hb3175ca @
- apoc-backend=8.18.8=pyhd8edla
- appdirs=1.4.4=pyh9fBadld @
- argonZ-cffi=21.3.8=pyhd8edlab
- argon2-cffi-bindings=21.2.8=p
- asciitree=08.3.3=py 2
- asttokens=2.8.8=pyhdBedlab @
- attrs=22.1.8=pyh71513ae 1
- autopeps8=1.7.8=pyhd8edlab @&
- babel=2.18.3=pyhd8edlab @
- backcall=8.2.8=pyh9fBadld @

IS | [P S S | - [——— |

100%  Wind

Ln 391, Col 46

Mjl environment.yml - Notepad —

File Edit Format WView Help

- win_inet pton=1.1.8=py39hcbf5389 4
- winpty=08.4.3=4

- wrapt=1.14.1=py39hb&2dbee @

- x264=11164,3895=h8ffe/10 2

- ¥X265=3.5=h2d74725 3

- xorg-libxau=1.8.9=hcds74cb @

- xorg-libxdmcp=1.1.3=hcd&74cb @
- ¥z=5.2.6=h&d14728 8

- yaml=8.2.5=h&ffe/7le 2

- zarr=2.13.3=pyhd8edlab @

- zeromg=4.3.4d=hBebB522 1

- ztp=1.8.8=hBeb@522 1

- zict=2.2.8=pyhdéedlab 8

- Zipp=3.9.8=pyhd8edlab @

- z1lib-ng=2.8.6=hd8ffe/10 @

- zstd=1.5.2=h7755175 4

prefix: C:\Users\rober\mambaforgelenvsibio 39

Ln 391, Col 46 100%  Windows (CRLF) LITF-3

W @haesleinhuepf

Excellent way to
document all
dependencies were
actually used...

It IS questionable If re-
creating an
environment from this
yml file works.
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Software quality indicators
... to differentiate the good stuff from the bad.
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Target audience

« Documentation should tell who is the target audience and Communication
how far it is developed IS key!

= v - 0 X
@ https://clij.github.io X 4+ - ) ciEsperanto/pyclesperanto_protc X | 4= b - ) haesleinhuepf/napari-mahotas-i X +
&« - C @ clij.github.io =2 s % 0O e : &« - C @ github.com/clEsperanto/pyclesperanto_prototype £ v % 0O 0 : « - C @ github.com/haesleinhuepf/napari-mahoj@g-image-proces... = 3w 3 O o
‘= README.md 7 ‘= README.md 4
CLIJ2: GPU-accelerated image py-clesperanto Note: This is a decommissioned napari
P 9 y ¢ donrioads Z3skdmonts JOTE plugin
Introduction 3.713.8 135 |PGlM  codecov 93%
This project is discontinued. You can still install and use it (version 0.1.2 was last
1117 i< 2 g elerated imacde NCessine yrarv fe Tmadael /Fiii Tev - - . . . - .
CLYZ is a GPU-accelerated image processing library for Image)/Fiji, Icy, tested with napari 0.4.12) but this project is no longer maintained and supported.
Matlab 2 ava. It comes wit eds o ations fo eri . : .
; : : ]2 _I e b hindredsofoperdtans for fHitaing, py-clesperanto is a prototype tor clesperanto - a multi-platform multi-language
binarizing, labeling, measuring in images, projections, transformations and : k for GPU lsisted s ) W f i in the [if . ¢
: . : ramework for -accelerated image processing. We mostly use it in the life sciences for .
mathematical operations for images. While most of these are classical gep 9 y conda install pyopencl
. o) - : H i i i i i- -1 = i ==

image processing operations, CLIJ2 also allows performing operations on analysing 3/4-dimensional microsopy data, e.g. as we face it developmental biology when pip install napari-mahotas-image-processing==8.1.2
matrices potentially representing neighborhood relationships between cells segmenting cells and studying their individual properties as well as properties of

GPU accelerated image processing for ARd plels. compounds of cells forming tissues. Check out these napari plugins which have similar functionality:

everyone

* napari-zelda
S ome e napari-allencell-segmenter
et e T : e napari-simpleitk-image-processing
Fiji Ic Matlab f ! : : .
) y ‘ e napari-segment-blobs-and-things-with-membranes
4 e napari_pyclesperanto_assistant
Reference Cheat  Source code
sheets

Il Ii Image data source: Daniela Vorkel, Myers lab, MPI-CBG, rendered using napari h t )

e e clesperanto uses OpenCL kernels from CLIJ. Since version 0.11.1 py-clesperanto comes

with a yet experimental cupy-based CUDA backend. -~ ———
Under the hood it uses OpenCL but users don’t have to learn a new Y P Py
programming lat guagesHenas Opentt ey cab SEUSC ransparently. For users convenience, there are code generators available for napari and Fiji. Also check B e o e
Entry-evel coding skills are sufficient! Increased efforts were put on y i . . .
i 3 out the napari workflow optimizer for semi-automatic parameter tuning of clesperanto-

dOCLHY\ien:athn, code exaf\']p{eg, user-convenience, ]ﬂteropérablllf}/, and f ] |mage pr@cessing based using the P‘J']ahﬂtas ||'|:||'ar'_.:llr in r"lapari
extensibility. CLIJ is based on ClearCL, JOCL, Imglib2, Image) and Scijava. ¥ UnREUDDS, ¥ ~

https://clij.github.io/ TECHNISCHE "L
, @haesleinhuepf https://github.com/clEsperanto/pyclesperanto _prototype UNIVERSITAT DRESDEN 6‘
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Software quality indicators

Visit the project’s github or gitlab page and review indicators.

W — O >

S 0 e « Stars: People like software, similarly to tweets on Twitter

« - C @ github.com/napari/napari = v % 0O G :

« Watching: People receive updates for new releases

* Forks: People made a copy of the code, e.g. to contribute
$ main ~ Gotofile = Add file ~ ﬂ ,&bouil:- | | | to the prOJeCt

@ s« x e 920 | Arersn e vt « Contributors: People who contributed to the code

H napari/ napari <2 Edit Pins =
Public

(> Code (%) Issues 818 Il Pull requests &1 Q) Discussions () Actions [ Projects 1

python
BB devcontainer feat add codespace (#4599) 20 days ago
& napari.org o o
B .Jgithub Update translation documen ta. 8 days ago ® O m m I ts a l l e S to t e C O e
visualization python numpy ®
i ) " 37 (& )
B binder Drop python 3.7 (#4063) 5 months ago napari
B docs Add NAP-3: Spaces (#46384) 8 days ago
0 Readme
B examples Multi-color text with color enc... 19 days ago &5 BSD-3-Clause license

B napan Allow pandas.5eries as propert... 16 hours ago [2 Cite this repository =
15 1.4k stars
& 45 watching

B resources Run PNG crush on all Pngs. (#... 4 months ago

% 290 forks
[ Makefile Added sphinx-gallery (#4288) 3 manths ago
[ READMEmd  Add CZl as an Institutional and... 2 months ago
[} Singularity singularity and docker contain... 2 months ago
[ asv.confjson add ci for asv benchmark suite... 23 days ago

- . . _ TECHNISCHE r"-‘
YW @haesleinhuepf https://github.com/napari/napatri UNIVERSITAT DRESDEN { 7
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® N O rea d m e / d O C u m e ntati O n () haesleinhuepf/napari_playgroun: X | 4 v — [] W
& - C & github.com/haesleinhuepf/napari_playground 2 v 8 0O o :

¢ N O | i Ce n S e / CO pyr i g ht O Search or jump to... Pull requests Issues Codespaces Marketplace Explore
Statement H haesleinhuepf / napari_playground ' Public & Pin | ®Unwatch 2 ~ ¥ Fork 0 =~ T Star 0~

o N O Sta rS / u Se rS (7) (> Code (%) Issues I Pullrequests () Actions [ Projects [0 Wiki () Security |~ Insights 83 Settings
o N Ot m a i nta i n e d ¥ master ~ F 1branch (3 0tags Go to file Add file = About fo3

No description, website, or topics provided.

( | a St u p d ate 4 ye a rS a gO) haesleinhuepf added log from shannon dc7¥945 on Oct 2, 2019 @E commits % 0 stars

B logs added log from shannon 4 years ago & 2 watching
* bus factor =1

. . . Y 0 forks
[ .gitignore initial version 4 years ago
[ execbat initial version 4 years ago

: o o Releases
[N nap.py bugfie create QT Application before viewing 4 years ago
] o _ Mo releases published

D test_wvispy.py initial version 4 years ago Craate a new release
Help people interested in this repository understand your project by adding a Add a README Packages
README.

Mo packages published
Publish your first package

| . . | TECHNISCHE r"-i
YW @haesleinhuepf https://github.com/haesleinhuepf/napari_playground UNIVERSITAT DRESDEN {{ §
' ' ' ' DRESDEN concept Sl
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Software quality indicators

Visit the project’s github or gitlab page and review indicators.

) tets |passig
downloads/month 11k § python 3 3SD-3- & 1 contnbutors 25
@& forum 131 topics | repo size 95.2 MB e ECREGESRRE ¥ 13 SRR TS

Note, github badges

cannot be deserved. §

Developers put them (
there

Image source: Adapted from https://www.pexels.com/photo/shallow-focus-photo-of-two- TECHNISCHE y
, @haesleinhuepf persons-wearing-military-uniform-2859046/ © UNIVERSITAT DRESDEN 9‘
DRESDEN concept Sl
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o o . F . . . . .
Visit the project’s github or gitlab page and review indicators.
O Contnbutors to napan/napar X + - - = 2
&« - C B github.com/napari/napari/graphs/contributors = 1w % 0O o :
o Search or jump to... Pull requests Issues Codespaces Marketplace Explore
[;] ﬁaparifnapari Public ':::;' Sponsor ‘;'{ Edit Pins « &) Watch 49 « qf Fork 357 o 17 Star 1.7k -
{» Code (&) lssues 896 il Pull requests 84 £ Discussions (2) Actions [ Projects 1 @ SEcurit;-.r
Pulse Aug 12r 2018 — Apr 1Or 2023 Contributions: Commits «
Contributions to main, excluding merge commits and bot accounts
Community Standards
Commits 20
40
Code frequency
30 | b
Dependency graph 50 I TEN Y I 'IRI'PN ™
Metwork 10 & ™ Ll L N qF
0
Frrks A i , . A \ [ AT Vo 022 Apr yoch Apni
https://github.com/napari/napari/pulse CctobeP019 April JulyOctobeR020 April JulyOctobeB021 April JulyOctobeP022 Aprl JulyDctobeP023 April .
| o . . . TECHNISCHE 7N
W @haesleinhuepf https://github.com/napari/napari/graphs/contributors UNIVERSITAT DRESDEN 19‘
B B DRESDEN coneert
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Software quality indicators

*

« Community actively ® mgescron

« - C B forum.image.sc @ = & % 0O o :

involved . :
@ II'I‘lElgE.SC f:'higlt:' Fﬂzlit;: 0

¥ Community + A @Cnmmuniw Partners
= Everything »
4 ~
2 My Posts » . ‘0
@ Al Topics @ AGAVE @ AICSImagelO ﬁy Aydin .ﬂ BIAFLOWS :Rg- BIlI
& Admin i T
Q Biofilm(l $ Bio-Formats * Boned ({ BrainGlobe * Cellpose m CellProfiler
More - '
*C., o @> cvowwe o Cytomine . o . Deepl abCut i)i Fii
v Categories 4 ..'_" = -
FLIMLib & GerB ® - == DR ! ilastik é ImageJ
B Announcements # a4 —_
[ | \ -e u .
B Dovolopment e ) Imagel2 " ImaLib2 8] ImJoy JiP Jeipe 0 Mars @® wcmicro
B Image Analysis » MIA ’ MIB . uManager w MoEIE ::'.% MorphoGraphX . MorphoNet
W Job Opportunities NEUBIAS o ‘e OME +'® ¢ OMERO S Omesiice @ OpenlRIS
[ X ".- =] D) Op
B Usage & |ssues » i . i : o
“ Orbit E PYME H.py Python-Microscope @ QUAREP-LiMi
= All categories - -
— SCIFIO ,ﬂ sciview J SR-Tesseler “ w0 StarDist
e\ L)
v Messages + * starfish n TissUUmaps % webKnossos IHI ZeroCostDL4Mic «++ Yourlcon Here
& Inbox B
Z, Dormant Partners
& moderators <
& NEUBIAS Steering
PAN Opan far erstins SPONSORED BY
ReLatep CoMMUNITIES Gs ufc}rur‘n 1“ KNIME g COBA
] = . Y,
. TECHNISCHE ‘r"'—‘
[ ] -
Y @haesleinhuepf httQS [/ mage_sc/ UNIVERSITAT DRESDEN {1]]
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Openness of software / projects
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Choose your project’s level wisely, and communicate it clearly

On

S
 Open to collaborations -
« "Black box” .
 Compiled code (e.q.
C/C++) .

« Good for protecting
Intellectual properties

($$9)

Hardware device
drivers

W @haesleinhuepf

Closed source Open source

TA7

x=1ly
z=y+1

®

Code avallable to read -

x=1/y
z=y+1

Open to contributions

2099

Open to contributions

2@

z=y+1

/]

* Openly extensible;

Not necessarily « Single maintainer, « Partially democratic without maintainers
executable code often overwhelmed « Board of maintainers Involved
No maintenance / « Efficient decision (core developers) « Partially community
support efforts making * Long-winded decision driven
* Bus factor =1 making
Custom image TrackMate, SNT, scikit-image, scipy, ImageJ,

analysis scripts MorpholibJd, CLIJ

Read more: https://coiled.io/blog/stages-of-openness/

OpenCL Python, numpy

&
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Take home message

When using [open-source] software, make sure
* |t's maintained

» used by others

e supported by an active community

» well-documentead

i ial is |i TECHNISCHE ~
3 @haesleinhuepf This material is licensed l:.)y Robert Haase, PoL Dresden under the © UNIVERSITAT oresoen 713\
CC-BY 4.0 license https://creativecommons.org/licenses/by/4.0/ DRESDEN = conce Pt N
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Sharing and licensing material S

Robert Haase

April 2023

This material is licensed by Robert Haase, PoL Dresden under the
CC-BY 4.0 license https://creativecommons.org/licenses/by/4.0/
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Use cases: Data

n Slice2Volume: Fusion of multimo X +

<« > (C @& rodare.hzdr.de/record/915

RO% DARE _ &L Upload 2% Communities

January 20, 2021

Slice2Volume: Fusion of multimodal medical
imaging and light microscopy data of
irradiation-injured brain tissue in 3D.

Muller, Johannes; () Suckert, Theresa; (&) Beyreuther, Elke; Schneider, Moritz; (&) Boucsein, Marc; (&) Bodenstein,
Elisabeth; Stolz-Kieslich, Liane; &) Krause, Mechthild; & von Neubeck, Clare; (5 Haase, Robert; (& Luhr, Armin; (& Dietrich,
Antje

The dataset contains comprehensive image data for a total of nine mice, which underwent normal tissue brain irradiation
with 80 MeV protons.

In particular, the image data comprise cone-bem computed tomographies (CBCT), Monte Carlo beam transport
simulations based on those CTs, regular magnetic resonance imaging (MRI) follow-up (= 26 weeks), a co-aligned DSURQE
mouse brain atlas and scanned whole-brain tissue sections with histochemical and immunofluorescent markers for
morphology (H&E), cell nuclei (DAPI), astrocytes (GFAP), microglia (Ibal), the intermediate filament protein Nestin,
proliferation (Ki67), neurons (NeuN) and oligodendrocytes (OSP).

The volumetric image data (i.e. CBCT, MRI and brain atlas) were co-aligned using the ImagedJ plugin Big Warp. The CBCT
data was used as spatial reference to allow for mask-based, slice-wise alignment of CBCT and light microscopy image data
in 3D with the scriptable registration tool Elastix.

We provide the data in raw format and as aligned data sets, as well as their spatial transformations.

Chunked zip: The histological data are stored as chunked .zip files (*.zip.001 - *.zip.0XX). In order to unpack the data,
download all chunks into the same directory, then unpack.

Preview v

m P 4 P Seite: 1 von53 — <4 Automatischer Zoom:

1,684 4,745

@ views & downloads

See more details...

Publication date:
January 20, 2021

DOI:
DOI 10.14278/rodare.915

Keyword(s):

Preclinical | Image fusion

Medical imaging | Histology

Grants:
European Commission:
e |INSPIRE - INfraStructure in Proton
International REsearch (730983)

Related identifiers:
|dentical to:
https://www.hzdr.de/publications/Publ-32124
Communities:
OpenAlRE
Research field: Health
RODARE

License (for files):
(2" Creative Commons Attribution 4.0 International

Unique datasets

Valuable for biologists

Valuable for software developers
nstitutional servers / services
nttps://idr.openmicroscopy.org/

nttps://zenodo.org
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@zeiss_micro multiresolution CZI (@bioformats readable
awesome open access dataset is from @SuckertTheresa and
@jm_mightypirate (rodare.hzdr.de/record/915)

— Q 2 0 14 @ o

https://rodare.hzdr.de/record/915

https://twitter.com/nKiaru/status/14091940042191421487s=20

W @haesleinhuepf

Nicolas Chiaruttini @nKiaru - Jun 27 soe
Effortless browsing of 280Gb of data thanks to @FijiSc 's BigDataViewer and

) format. This

DRESDEN
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Use cases: Manuscripts

bR Content-Aware Image Restoratic X

Preprints

& > C @& biorxiv.org/content/10.1101/236463v5 article-info

PolL
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w « @C)

—Accessible / reusable
—https://arxiv.org/
—https://biorxiv.org/
—https://medrxiv.org/

Cold
Spring
Harbor
Laboratory

bioRyiv

THE PREPRINT SERVER FOR BIOLOGY

bioRxiv posts many COVID | 9-related papers. A reminder: they have not been formally peer-
reviewed and should not guide health-related behavior or be reported in the press as

Journals

conclusive.

New Results

Content-Aware Image Restoration: Pushing the Limits of
Fluorescence Microscopy

Tobias Boothe, "' Andreas Muller,
Benjamin Wilhelm, ©2' Deborah Schmidet,
Mauricio Rocha-Martins,

Ricardo Henriques,

Loic Royer,

Uwe Schmidt,
Akanksha Jain,

Martin Weigert,
Alexandr Dibroy,
Coleman Broaddus, “=' Sian Culley,
Fabian Segovia-Miranda, =’ Caren Norden,
Michele Solimena, “=' Jochen Rink, ' Pavel Tomancak,
Eugene W. Myers

doi: https://doi.org/10.1101/236463
Now published in Nature Methods doi: 10.1038/s41592-018-0216-7

Marino Zerial,
Florian Jug,

https://www.biorxiv.org/content/10.1101/236463v5.article-info

W @haesleinhuepf

HOME | ABOUT | SUBMIT| NEWS & NOTES
| ALERTS / RSS | CHANNELS

‘ Search Q ‘

Advanced Search

{3 Previous

Next @

Posted July 03,2018.

g Email

P> Share

(? Citation Tools

Download PDF

I Supplementary

Material

XML

(3 oot Il e L0

COVID-19 SARS-CoV-2 preprints

from medRxiv and bioRxiv

Subject Area

F 9
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Use cases: Teaching material

Re-using, advertising your work.
https://t1000research.com/neubias

PolL

https://figshare.com
https://github.com

ﬂ Flexible and reproducible figures X +

<« > C @ f1000research.com/slides/10-278

FIOOOResearch

GATEWAYS & COLLECTIONS HOW TO PUBLI

BROWSE

Home » Browse » Flexible and reproducible figures using Inkscape, ImageJ [&

Flexible and Reproducible
using Inkscape & ImageJ [& R,

Physics of Life
TU Dresden
() dlegland/mathematical_morpho’ X + o - L X
€< —> C @& github.com/dlegland/mathematical_morphology with_MorpholLibJ G ¢ e :

O Search or jump to...

H dlegland / mathematical_morphology_with_MorpholLibJ

Pull requests Issues Marketplace Explore

(& Watch ~ 1

<> Code () Issues il Pull requests (*) Actions ("] Projects [T Wiki ) Security
AutoSave (_@)
File m Insert Draw Design Transitions Animations Slide Show Review View Help 1% Share 1 Comments
y = Bl Layout v = = === 0O & S2Find
p maSter v pﬁ::l [B uﬂ Ei—l;e)::ett . ARIA : 7: 77_ - [; s’;_é ALEI Q L (')bc Replace - Dttor)t Dﬁil
T Sl?‘de;"’v 5 Section ~ B I U S aAYv Aav | £+ A == == S opes franae (=) I» select v e ‘Zzag:
Clipboard [ Slides Font Paragraph Drawing Editing Voice Designer A
1 P - =
£ dlegland e AN
= NEUDIOS it cose
plugins | ? Bioltnage analuste o8 l 7, EUROPEAN COOPERATION
=7 IN SCIENCE & TECHNOLOGY
sampleln
3 L] L
slides Advanced image processing

(9 LICENSE |,

Jérome Mutterer, CNRS
Martin Owens, Inkscape Team

https:/gitlab.com/doctormo/inkscape-imagej-panel

'y README.
™ _configy* R
README.md ‘® o

- e G BIB S AYsroParisTech £
o Interactions A C C ;I J p b
Assemblages - o e 3 . — 5 UV (1
= 5 UNNEBIA Centre Angero-antes ¥ T o DG 8,000 0 EACNALA SIS
-
== Notes E g8 g - 1 + 101% £

with MorpholLibJ

David Legland, Ignacio Arganda-Carreras, Philippe Andrey
david.legland@inrae.fr

NEUBIAS Academy @Home
April 30t", 2020

W Unstar 9 % Fork 6

|~ Insights

About

A collection of demonstration
materials for MorpholLibJ.

slides
mathematical-morphology
morpholibj

demonstration-materials

00 Readme

53 CC-BY-4.0 License

Releases 2

s Mathematicral Mar I"'l LatEQ‘t‘w"l

-

https://f1000research.com/slides/10-278 https://github.com/dlegland/mathematical morphology with MorpholLibJ

W @haesleinhuepf
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https://github.com/
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Use cases: Figures

S h a re effo rtS ] W PET-schema - Positron em ission x + (] - - |
& > C @& enwikipedia.org/wiki/Positron_emission_tomography#/media/File:PET-sche... & ¢ Q :
—Talk about each others’ work B
Advertise your work g Dl Z
... because our work is often publicly funded
https://commons.wikimedia.org/wiki/Main_Page Eﬁ:ﬁ%ﬁﬁ:ﬂm\/
https://tfigshare.com
Annihilation Image Reconstruction .
Schema of a PET acquisition process
= Jens Maus (http://jens-maus.de/) - own work - part of master thesis @ Public Domain view «

https://en.wikipedia.org/wiki/Positron emission tomography#/media/File:PET-schema.pnqg TECHNISCHE /.
, @haesleinhuepf © UNIVERSITAT DRESDEN \18‘
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Use cases: Code
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Collaboration in open-source projects unthinkable

Marketplace Explore

without openly sharing and transparent licensing O oo

(N
) navr < I . Biolmage.lO
Biolmage.lO: building Al-powered bioimage analysis model zoo
¢ 2> C & github.com/napari 9 & htps://bioimage.io

O Search or jump to... Pull requests Issues Marketplace Explore

©) Fii X <+ . Q Find a repository... Type ~
napari

< - C & github.com/fiji

] Repositories 12 @ Packages A People 2  ['l] Projects 2

Language ~ Sort ~

1.

Top languages

@ Python @ HTML @ Java @ Vue

People

Report abuse

o Search or jump to... Pull requests Issues Marketplace Explore spec—b|0|mage—|o
B Repositories 22 & Packages 2 People 3 [M] Projects 1 Specification for the bioimage.io model description file.
@ Python K_tﬂ MIT %5 %3 @ 33§94 Updated 40 minutes ago
FIJI Pinned repositories
| | A "batteries included" distribution of Image)J for scientific image analysis
. - & hitpsi/ffijisc/ W @Fijisc  (Verified ) & napari B napari.github.io H magicgui bioimage-io-models
napari: a fast, interactive, multi-dimensional image website for the napari image viewer build GUIs from Model repository for bioimage.io
viewer for python @®Python HF 10 Yr12 @ 9 $11 Updated 1 hourago
] Repositories 156 @ Packages A People 50 Ay Teams 37 [1] Projects
[ ] Python 1:{ 987 ? 196 [ ] Python 1:? 37 ? 34 [ ] Python ﬁ
Pinned repositories bioimage.io
Website for the Biolmage Model zoo -- a model zoo for bioimage analysis.
= fiji = fiji.github.io E cookbook Q, Find a repository... Type ~ Language ~ Sort ~
A "batteries-included" distribution of Image) Fiji website Plugins collated
Shell 7452 % 210 @HTML Tr34 Y12 @®ava T 14
. Top languages
napari
. . . - . . . . A n A 2 " A
napari: a fast, interactive, multi-dimensional image viewer for python A @ Python @ HTML
Q Find a repository... Type ~ Language ~ Sort ~ ey G Gy O
. . Top languages
Trainable_Segmentation plangtiag
Fiji library to perform image segmentation based on the Weka learning schemes ®Java Shell @ HTML @ Python
@lava Yas Yre6 o 19  §91 Updated 20 hours ago .Jupyter Notebook

TECHNISCHE

. https://github.com/fiji htips://github.com/napari https://github.com/bioimage-io
YW @haesleinhuepf
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https://github.com/fiji
https://github.com/napari
https://github.com/bioimage-io
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Terminology

Do the
Work!

o o Data, code, o o
- document, ~
> product @
\/ >
Copyright holder Author Publisher Licensee
E.g. employer Creator of the work The person who made The person who uses
of the author the work available / reuses the material

Acknowledgement, attribution, fees, ...

TECHNISCHE _~
W @haesleinhuepf © UNIVERSITAT DRESDEN 20‘
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FAIR principles

 Findable

« Accessible

* Interoperable

e Reusable

=> State-of-the-art Research Data Management (RDM)

Physics of Life
TU Dresden

TECHNISCHE .
W @haesleinhuepf © UNIVERSITAT DRESDEN 21‘
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FAIR principles: Findable

- Research data / code / ... can be found if /2577
it's listed in repositories

» Preferably: global, public, field- Biii - —
SpECIfIC repository & Blolma e bio.tools

L L : orm o o
Alternative: institutional repository i e e

) FI i d - bl | Ity Can b € I M p roved th o Ug h C, N mgmm Search bl tools .
attachin g —
e meta data

* unique digital object

dentifiers (DO e
I en tlflers ( ) FeatUFEd communities Need help uploading? Contact us OpARA_ Open Access Repository and Archive DRESDEN
- iversiti Search
]

Chicago COVID-19 Respon HTW Dresden, TU Bergakademie Freiberg, TU Dresden and Universitat Leipzig
h utput: d nformation
|:I_| | he D—’IQ / SARS ff hicago. Users are
rage d p| oad h rch o bj n this || o facilitate Find data
h ing and discovery of i f ormat Ih gh pen sarticles and..

Curated by: saragcn

@haesleinhuepf ' ' ' : UNIVERSITAT DRESDEN
, dresden.de/xmlul/ DRESDEN cuncept

https://biil.eu https://bio.tools https://zenodo.org https://opara.zih.tu- © TECHNISCHE 22‘



https://biii.eu/
https://bio.tools/
https://zenodo.org/
https://opara.zih.tu-dresden.de/xmlui/
https://opara.zih.tu-dresden.de/xmlui/
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Quiz: Digital object identifiers

Which of these is a unique digital object identifier?

https://twitter.com/haesleinhuepf/status/8915966627/82779392
https://doi.org/10.5281/zenodo0.28325
https://github.com/haesleinhuepf/devbio-napari
https://napari.org/

TECHNISCHE -~
W @haesleinhuepf © UNIVERSITAT DRESDEN 23‘
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FAIR principles: Accessible
« Research data can be made _

" " B zenodo.org/search?page=18&size=208&qg=from:Biernacka, %20Katarzyna & & 1 :
accessible (after it was found by €2 c ofseerens q e 6 & % # 00
potential users)

o Two new species of quill mites of the family Syringophilidae (Acariformes:
o Open Access 1S JUSt one fOrm Of Cheyletoidea) associated with treronine doves (Columbiformes: Columbidae: Treroninae)
ol °|° Kaszewska, Katarzyna; Kavetska, Katarzyna; Skoracki, Maciej;
accessibility

Kaszewska, Katarzyna, Kavetska, Katarzyna, Skorackl, Macie) (2074): Two new species of quill mites of the family

: 5 Syringophilidae (Acarnformes: Cheyletoidea) associated with treronine doves (Columbiformes: Columbidae:
¢ AUth e nt| Catl O n e ﬂ a b I e S Ot h e r Treroninae). Zootaxa 3846 (2): 293-300, DOI: hitp://dx.dol.org/10.11646/Zootaxa. 384
fO rms Lploaded on January 5, 2017
Published in Zootaxa, vol. 3846, issue 2, pp. 203-300.
Aol 52018 (1)

Modeling potential tree belt functions in rural landscapes using a new GIS tool
MNowak, Macig] Marcin; Pedziwiatr, Katarzyna;

The increasing human pressure on the environment requires effective protection activities. One way to stop the
degradation of natural resources Is the presence of woody vegetation networks, mainly linear in character, called linear
woody features, greenways or tree belts. These objects, thanks to th

Liploaded on April 16, 2018

Published in Journal of Environmental Management, vol. 217, pp. 315-326. .
TECHNISCHE =
@haesleinhuepf UNIVERSITAT oresoen 24\
\
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00 (Fiji Is Just) Imagel — O ot

FAIR principles: Interoperable

Data can be Opened N mU|t|p|e 8 o/s|o| /||| N A 2] 4] /s ]un] 0] 4| ]'s] o] ] 5] »

Stacks Menu

software through open and =
documented... o

* file-formats
* protocols

hypertext transfer protocol (secure)

& Zenodo

¢ > C

-J......

>~DOeoos M
Lund_12 i i

htif  plugin: napari builtins [13 35 409 255]: 457

B https://zenodo.org/:

TECHNISCHE ....._‘
UNIVERSITAT DRESDEN { 25
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FAIR principles: Reusable

Data can be reused if

« Other FAIR principles are
fulfilled

Data is properly licensed
« Ccopyright statement is given

* No copyright statement
means: You do not have the
right to copy

IMAGINEG THE FUTURE.

TECHNISCHE -~
Y @haesleinhuepf Image source: Y @DrHenningFalk, licensed CC-BY 4.0 © UNIVERSITAT DRESDEN { 26 \
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Licensing: Creative Commons (CC)

Public domain (CCO) @ shoreyourworc- st Con' % |
Attribution International (CC-BY) R — .
Attribution ShareAlike Int. (CC-BY-SA)
Attribution Non-Commercial Int. (CC-BY-NC)
Attribution NoDerivatives Int. (CC-BY-ND)

+ Combinations, e.g. CC-BY-NC-ND @ ' . | .

Choose Optlonal Get
Features Info License

Get Started

Content on this site is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun Projec

https://creat_ivecommons.orq/share-vour-work/ TECHNISCHE
, @haesleinhuepf https://creativecommons.org/about/cclicenses/ UNIVERSITAT DRESDEN ’
DRESDEN c“"cel’“
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https://creativecommons.org/about/cclicenses/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/website-icons
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Licensing: Creative Commons (CC)

PUBLIC
DOMAIN

Public domain (CCO0)

Everyone can reuse without mentioning the source
or author of the shared resource. |
this one because you

Public domain licenses cannot be revoked. give away the rights to

The author must own the right to copy (copyright) exploit you work.
the resource.

—If you authored work as part of your job, you
may not be the copyright holder. (check your
employers' guidelines)

Employers don't like

https://creativecommons.org/about/cclicenses/ Creative Commons Attribution 4.0 International license. Icons

https://creativecommons.org/share-your-work/ TECHNISCHE .
, @haesleinhuepf https://creativecommons.org/about/cclicenses/ © UNIVERSITAT DRESDEN 28‘
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Licensing: Creative Commons (CC)

cMom

“By attribution”

W @haesleinhuepf

PolL
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CC BY: This license allows reusers to distribute, remix, adapt, and
build upon the material in any medium or format, so long as
attribution is given to the creator. The license allows for commercial
use.

CC BY includes the following elements:
BY @ - Credit must be given to the creator

Content on this slide was adated from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun
Project.

https://creativecommons.org/share-your-work/ TECHN|SCHE .
https://creativecommons.org/about/cclicenses/ © UN'VERS'TKT DRESDEN 29‘
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https://creativecommons.org/website-icons

Licensing: Creative Commons (CC)

You must put such a
sentence and keep

Example

/. . "
The Open Microscopy Environment

OME is a consortium of universities, research labs, industry and
developers producing open-source software and format standards for

\
microscopy data. < > @
@

Upcoming Workshops Latest Release \

= OME 2021 Community Meeting o

WU
e

PolL

Physics of Life
TU Dresden

igure adapted from https://www.openmicroscopy.org/ licensed by University of Dundee
& Open Microscopy Environment under Creative Commons Attribution 4.0 International

the link to CC-BY

W @haesleinhuepf

&

License
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https://www.openmicroscopy.org/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Licensing: Creative Commons (CC)

T —

l@_
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CC BY-SA: This license allows reusers to distribute, remix, adapt, and
build upon the material in any medium or format, so long as
attribution is given to the creator. The license allows for commercial

use. If you remix, adapt, or build upon the material, you must license the modified

material under identical terms.

CC BY-SA includes the following elements: Restrictive
- : licensin

BY - Credit must be given to the creator J

) . . — SA - Adaptations must be shared under the same terms
Share alike
Content on this slide was adapted from https://creativecommons.org/about/cclicenses/ wh;ch. is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun
https://creativecommons.org/share-your-work/ TECHNISCHE /N
, @haesleinhuepf https://creativecommons.org/about/cclicenses/ © UNIVERSIT‘KT DRESDEN 31‘
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Licensing: Creative Commons (CC)

CC BY-NC: This license allows reusers to distribute, remix, adapt, and

build upon the material in any medium or format for noncommercial
purposes only, and only so long as attribution is given to the creator.

't includes the following elements:
BY @ - Credit must be given to the creator

NC @ - Only noncommercial uses of the work are permitted

Content on this slide was adapted from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun
Project.

https://creativecommons.org/share-your-work/ TECHNISCHE .
, @haesleinhuepf https://creativecommons.org/about/cclicenses/ © UNIVERSITAT DRESDEN 32‘
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Licensing: Creative Commons (CC)

commercial use.

CC BY-ND: This license allows reusers to copy and distribute the

material in any medium or format in unadapted form only, and only so
long as attribution is given to the creator. The license allows for

"Restrictive’

CC BY-ND includes the following elements: . .
licensing

BY ® - Credit must be given to the creator
ND @ - No derivatives or adaptations of the work are permitted

Content on this slide was adapted from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun
Project.

https://creativecommons.org/share-your-work/ TECHNISCHE .
, @haesleinhuepf https://creativecommons.org/about/cclicenses/ © UNIVERSITAT DRESDEN 33‘
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Licensing: Creative Commons (CC)

SUES

to the creator.

W @haesleinhuepf
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CC BY-NC-ND: This license allows reusers to copy and distribute the
material in any medium or format in unadapted form only, for

noncommercial purposes only, and only so long as attribution is given

CC BY-NC-ND includes the following elements:
BY @ - Credit must be given to the creator

NC @ - Only noncommercial uses of the work are permitted
ND @ - No derivatives or adaptations of the work are permitted

Content on this slide was adapted from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun
Project.
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Licensing software

In the software world, other licenses are more o ormmnsmcees) e
popular, historically grown. ‘

Choose an open source license
An open source license protects contributors and users. Businesses and savvy developers won't touch a project without this protection.
Which of the following best describes your situation?

Ineed toworkina Iwant it simple and I care about sharing
S OftW are community. permissive. improvements.

Use the license preferred by the The MIT License is short and to the point. It The GNU GPLv3 also lets people do almost
community you're contributing to or lets people do almost anything they want with anything they want with your project, except

I S r I u I O n depending on. Your project will fit right in. your project, like making and distributing distributing closed source versions.

closed source versions.
If you have a dependency that doesn’t have a Ansible, Bash, and GIMP use the GNU
G N l | license, ask its maintainers to add a license. Babel, .NET Core, and Rails use the MIT GPLv3.
License.

General
Public

What if none of these work for me?

-
I | ( :e n S e My projectisn’t I want more choices. I don’t want to
software. choose a license.
More licenses are available.
There are licenses for that. Here’s what happens if you don’t.
The content of this site is licensed under the Creative Commons Attribution 3.0 Unported License. About Terms of Service Help improve this page

Curated with 9 by GitHub, Inc. and You!

| | TECHNISCHE ra,
, @haesleinhuepf https://choosealicense.com/ UN'VERS'TKT DRESDEN ‘\35‘
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Licensing Software: GPL

G P L Eff The GNU General Public License X + ° _ ] e
< 2 C & gnuorg/licenses/gpl-3.0.en.html & e

* Derlvatlves mUSt also be GPL- GNU GENERAL PUBLIC LICENSE A
licensed

Version 3. 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <https://fsf.org/>

"Restrictive”
e S rl C Ive Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

||CenS| ng Preamble

The GNU General Public License 1s a free, copyleft license for software and other kinds of works.

S e e a | S O ° The licenses for most software and other practical works are designed to take away your freedom to share and change the works. By contrast, the
* GNU General Public License 1s intended to guarantee your freedom to share and change all versions of a program--to make sure it remains free

software for all its users. We, the Free Software Foundation, use the GNU General Public License for most of our software; it applies also to any

¢ I_e S S e r G e n e ra | P u b I I C I_I C e n S e other work released this way by its authors. You can apply it to your programs, too.

( L G P L) When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you have the
freedom to distribute copies of free software (and charge for them if you wish), that you receive source code or can get it if you want it, that you

can change the software or use pieces of it in new free programs, and that you know you can do these things.

—Integrate LGPL-licensed code
. . To protect your rights, we need to prevent others from denying you these rights or asking you to surrender the rights. Therefore, you have certain
I n to n Ot' I_ G P L' | I C e n S e d C O d e responsibilities if you distribute copies of the software, or if you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must pass on to the recipients the same freedoms that you

received. You must make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.

https://www.gnu.org/licenses/qgpl-3.0.en.html TECHNISCHE '(L

, @haesleinhuepf https://en.wikipedia.org/wiki/GNU General Public License#Copyleft UNlVERSlTﬁT DRESDEN 36‘
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Licensing Software: BSDO

Copyright (C) [year] by [copyright holder] <[emalil]>

Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee is hereby granted. [

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO
EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL
DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE

PolL

Physics of Life
TU Dresden

Similar to CCO
(public domain)

.
, @haesleinhuepf https://en.wikipedia.org/wiki/BSD licenses © aﬁcl:yENngﬁlz-% DRESDEN '3(7‘
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Licensing Software: BSDO

Copyright (C) [year] by [copyright holder] <[emalil]>
Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee Is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO
EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL L
DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, — Disclaimer
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE

Whatever you do with It,

we [the authors] are not

liable Relevant for [Image}
data analysis script-
authors!

.
, @haesleinhuepf https://en.wikipedia.org/wiki/BSD licenses © aﬁcl:vl-lENngﬁi-E DRESDEN '3(8‘
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Licensing Software: BSD2

Copyright (c) <year>, <copyright holder>

Redistribution and use In source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following

disclaimer.

o | | . » | — Similar to CC-BY
2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following

disclaimer in the documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE

.
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Licensing Software: BSD3

Copyright <year> <copyright holder>

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the

following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of cond
disclaimer.

itions and the following

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following

disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or promote

products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL

THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, IND
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT L

RECT, INCIDENTAL,
MITED TO,

PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, O

R PROFITS; OR BUSINESS

INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,

STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE

, @ haesleinhuepf https://en.wikipedia.org/wiki/BSD licenses
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— Similar to CC-BY

You must not use the
copyright holder’s

name to endorse your
derivative of the work.

T

That's also part of all
CC-BY licenses
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How/when to decide for a license

H OW? Licensing X  + o 0 X

< - C (i imagej.net/licensing/ o & & }i‘() o .
* Choose a license compatible with " imageibos  Projectsummary " rgntens
Download The following table summarizes the dominant license of each project’s components. Project summary
you r ecosyStem ::er:d Basics Required* Permitted* Ex:zit:;:uﬂmag@
Contribute % Developers: How to use this
Citing s

Contributors

When?

Contributing to Fiji

Commercial use

Logo Project License Type

ImageJ
Licensing

¢ W h e n th e p rOj e Ct Sta rtS Sf:rise::e é ImageJ Disclaimer PUb“c_ x 4 b4 - X

Editing the Wiki

« As early as possible i

« Changing the license later may be O - e
hard. | I e

BSD-2 X H X H BH H - H X
- Beware: Your employer might be the e
copyright holder. They have the final -
word on how to license, publish and o

make accessible your work! T x X

TrakEM2 Readme

s
. https://imagej.net/licensing/ TECHNISCI-I-E '( ‘
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Permissive versus restrictive

Use a license which
IS compatible to other projects you're collaborating with and
fits to your needs / role.

If you want to make use of
many other things, use
GPL / CC-BY-SA

If you want your stuff to be
used, use BSD / CC-BY

\/
BSD3/ CC-BY GPL / CC-BY-SA
licensed project licensed project

TECHNISCHE —~
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Quiz

May | use one of the
Figures from this
preprint?

May | download and
redistribute this

preprint to students
of a course for free?

W @haesleinhuepf

Cold 5] @

= bioRYIV
Harbsar

Laboratory x

THE PREPRINT SERVER FOR BIOLOGY

bioRxiv posts many COVID |9-related papers. A reminder: they have not been formally peer-reviewed and should not
guide health-related behavior or be reported in the press as conclusive.

Content-Aware Image Restoration: Pushing the Limits of Fluorescence
Microscopy

Benjamin Wilhelm, = Deborah Schmidt, "5 Coleman Broaddus, 5 Sidn Culley, 5 Mauricio Rocha-Martins,
Fabian Segowvia-Miranda, *=° Caren Norden, "2 Ricardo Henrigues, ©2 Marino Zerial, ©2' Michele Solimena,
Jochen Rink, "2 Pavel Tomancak, "= Loic Royer, "2 Florian Jug, "= Eugene W. Myers

doi: https://dotorg/ 0.1 101/236463
Mow published in Nature Methods doi: 10.1038/541592-018-0216-7

Cll=ol| 2|0l 2]|EHO|| eIz

Abstract Full Text Info/History Metrics [3 Preview PDF

ARTICLE INFORMATION

doi https://doi.org/10.1101/236463
History |uly 3,2018.

ARTICLE VERSIONS

Mew Results A Follow this preprint

Martin Weigert, =) Uwe Schmidt, 2 Tobias Boothe, ©20 Andreas Muller, ©2 Alexandr Dibrov, 2 Akanksha Jain,

Copyright The copyright holder for this preprint is the author/funder, who has granted
bioRxiv a license to display the preprint in perpetuity. It is made available

under a CC-BY-NC-MND 4.0 International license.

o

ou are viewing Version 5, the most recent version of this article.

Copyright The copyright holder for this preprint is the author/funder, who has granted
bioRxiv a license to display the preprint in perpetuity. It is made available
under a CC-BY-NC-ND 4.0 International license.
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Quiz

May I reuse COde frOm th iS €) cnristi-vclab/meshlab: The oper X

.t . B S D « - B github.com/cnr-isti-vclab/meshlab = v %= O o :
. ? ( ’ Search or jump to... Pull requests Issues Marketplace Explore Ly +~
licensed work:
H cnr-isti-vclab / meshlab ' Public ®Watch 150 ~ % Fork 686 ~ Y7 Star 33k -~
<> Code (%) lssues 124 {1 Pull requests 2 L) Discussions () Actions [ Projects [0 Wiki @ Security |* Insights
F main -~ P 3 branches (O 40 tags Go to file Add file m About
Yes The open source mesh processing system

& alemuntoni bugfix while loading exif info « 2672c14 22 daysago yb) 10,254 commits

& www.meshlab.net
BB .github fix missing windeploygt in windows workflows 5 months ago S mesh I e
B docs Fix various typos & months ago 3d-printing 3d-scanning 3d

_ _ 3d-reconstruction 3d-models
BB resources icon on windows folder 5 months ago
mesh-processing mesh-editing

W sample add gltf samples 16 months ago mesh-simplification triangle-mesh
BB scripts deploy all plugins in macos script 4 months ago

[l Readme
BB sc bugfix while loading exif info 22 days ago &8 GPL-3.0 license
B textures moved textures folder outside distrib 3 years ago W 3.3k stars

150 watchi

BB unsupported remove “vertex color noise” filter 12 months ago © watching

%Y 686 forks
M nitionore move builld and install dirs on macos outside sric L months aon -

TECHNISCHE r"-‘
5
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Quiz

May I regyse COde frOm th|S () napari/napari: napari: a fast, inte. X | 4 v - O X
repository in my own GPL- — =

| o d k—? t ’ Search or jump to... Pull requests Issues Marketplace Explore
Icensed WOrK:
= napari / napari  Public D Sponsor <2 Edit Pins ~ & Watch 45 ~ % Fork 328 - Starred 15k  ~
{» Code (*) Issues 879 {1 Pull requests 81 L) Discussions (¥) Actions [ Projects 1 ) Security |* Insights
¥ main ~ P 6 branches 172 tags Go to file Add file ~ ﬂ About
NoO Yes napari: a fast, interactive, multi-
*9 Czaki set selection color for QListView item. (#5202) « 8196189 15 hours ago %) 2,552 commits dimensional image viewer for python
BB .devcontainer feat: add codespace (#4599) 4 months ago ¢? napari.org
BB .github Move docs to separate repo (#5216) 5 days ago ey ey Ty
BB binder Drop python 3.7 (#4063) 8 months ago [0 Readme
S0-3- Cenoe
B  examples Mowve docs to separate repo (#3216) 5 days ago & BSD-3-Clause license
(2 Cite this repository =
" napari set selection color for QListView item. (#5202) 15 hours ago
v 1.5k stars
BB napari_builtins Split out builtins into another top-level module (#4708) 3 months ago & 45 watching
" resources Re-add README screenshot (#5220) 4 days ago ¥ 328 forks
BB tools Update some strings to be translated, some to be igno... last month
™ env samnle Add event debuooing tool (#3802 10 months aon Releases 114 T
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Take home message

If you share material

license it
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and it'll be harder to steal it

This material is licensed by Robert Haase, PoL Dresden under the

W @haesleinhuepf CC-BY 4.0 license https://creativecommons.org/licenses/by/4.0/

&
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Conditions

Data science workflows rarely look like this

NoNaN-
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Conditions

Data science workflows rather look like this

Conditional statement

e}

Yes

NO :
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Conditions

Conditional statements can be used to
— Check if pre-requisites are met
— Check if data has the right format

— Check if processing results are within an expected range

— Check for errors I Analyse
Image

TECHNISCHE £
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If-statement

Depending on a condition, some lines of code are executed or not.

1'do something

1 f do something if

# condition is true

J/ do a final thing

TECHNISCHE o
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If-statement

Depending on a condition, some lines of code are executed or not.

1'do something

if CConditioD:
# do something if
# condition is true

J/ do a final thing

TECHNISCHE o
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If-statement

The if / elif / else statement allows to program alternatives.
Depending on conditions, only one block is computed
Indentation is used to mark where a block starts and ends.
Indentation helps reading blocks,

l l

if condition : if a == 0 : | |
l # do something if # do something if a

Il
o

# condition is true
elif a ==1 :

else : l # do something if a

Il
=

l # do something else if

# condition is false else :
¥ do if a neither 0 nor 1
# do in any case 1

1 do in any case

TECHNISCHE o
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If-statement

Comparison operators always have True (1) or False (0) as results.

# initialise program
quality = 99.5

In [1]: |la = 4

¥ evaluate result
if a = G:

if quallty > 99.9 : print(“Hello world™)
print ("Everything is fine.") _ _ . _
File "<ipython-input-1-13+tb587c9332>", line 3

else : if a = 5:

print ("We need to improve!") , _
SyntaxError: invalid syntax

<, <= smaller than, smaller orequalto a<Db

Note: These are

two equal signs! & >, >= greater than, greaterorequalto a>Db
== equal to a ==
1= not equal to al=1

. TECHNISCHE r"-i
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Combined conditions

Logic operators always take conditions as operands and result in a condition.
— and

— OX

— not

Also combined conditions can be either True (1) or False (0).

# initialise program # initialise program

quality = 99.9 quality = 99.9

age = 3

if quality >= 99.9 and age > 5 : if not quality < 99.9 :
print ("The item is ok.") print ("The item is ok.")

TECHNISCHE o
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Conditions with arrays
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Checking contents of lists can be done intuitively using the in statement
# initialise program
my list = [1, 5, 7, 8]
item = 3
if item in my list :
print ("The item is in the list.")
else :
print ("There is no", item, "in", my list )
# initialise program
my list = [1, 5, 7, 8]
item = 3
if item not in my list :
print ("There is no", item, "in", my list )
else :
print ("The item is in the 1list.")
| TECHNISCHE 4
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Readable code PolL
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« Every command belongs on its own line
. . . # initialise program
* |Insert empty lines to separate important processing a =5
b =3
steps . &
# execute algorithm
 Put spaces between operators and operands, d=(@+h /e
) # evaluate result
because:
i1f a == 5 :
print("Yin")
: : : . ,e 1 :
This is easier to read thanthat,orisnt'it? T rint ("Yang")
 Indent every conditional block (if/else) using the TAB
key
TECHNISCHE o
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Loops

To repeat actions, you run code in loops

Loop
statement
. TECHNISCHE "
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Loops

The for statement allows us to execute some lines of code for several times,
typically for all items in an array-like thing (lists, tuples, images)

\# do something
for <variable> in <array> :
<:\-_# do something repeatedly

\# do something
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For-loops

Example list : range (start, stop, step)

H animal_get - [Ir1:'a_tll-ll I-D{jg"j HMDUEEII]
for 1 in range(®, 5):

print(i) for animal in animal set:
L print({animal)

&

1 Cat

2 Dog

- Mouse

Fill
TECHNISCHE S
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For-loops

*Indentation means combining *Colon necessary
operations to a block Don’t forget
the colon!
for 1 in range(®, 5): for 1 in range(@, 5)
print(1) print(1)

File "<ipython-input-15-59c457ae@ac9>"”, line 3 File "<ipython-input-13-23157c@edl137>", line 2
print(i) for i in range(@, 5)
M M
IndentationError: expected an 1ndented block syntaxError: 1nvalid syntax

Don't forget
to indent!
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Generating arrays within for-loops

There is a long and a short way for creating arrays with numbers.

# we start with an empty Llist numbers = [i * 2 [for 1 in range(8, 5)]
numbers = []

print (numbers)
# and add elements

for i in range(@, 5): (8, 2, 4, 6, 3]
numbers.append(l * 2)

print (numbers)

TECHNISCHE o
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Also a combination with the if-statement is possible
# we start with an empty List numbers = [i * 2| for i in range(@, 5)| if i % 2]

numbers = []

print(numbers)
# and add elements

for 1 1n range(8, 5): [2, 6]
# check if the number 15 odd
if 1 & 2:

numbers.append(1 * 2)

print (numbers)

[2, 6]
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Listing files in a folder
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Common use-case: do something with all image files in a folder

for tile in file list:
if file.endswith(".tif"):
print(file)

banana®@@2.taif
bananad@@@3.tif
bananad@ed . tif

banana@@@s.tif
banana@@ésc.tif

W @haesleinhuepf

image file list = [file for file in file list if file.endswith(".tif")]
image file laist

[ "banana@@g2.tift’,
'banana@@a3 . tift’,
'banana@@gd . tift’,
"banana@@as.tift’,

'banana@@és.tif’,

TECHNISCHE "“
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While-loops

While loops keep executing indented code as long as a condition is met:

number = 1824 Works the same as
with the if

while (number > 1):
number = numheru\‘ statement

print(number)

512.0
256.0
125.8
4.8
32.08
16.8

= k2 s QO
& & &
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Executing loops

Using the break statement, you can leave a loop

number = 1824

while (True):
number = number [/ 2
print(number)

if number < 1:
break

512.8
256.8
128.8
64.08
32.08
16.8

M = R s G0
i & & & &
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SKipping iterations

The continue statement allows to skip iterations

for 1 1n range(@, 18):
if 1 »= 3 and 1 <= 6:

continue
print(i)

W 0O =] M = G
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Functions

* |n case repetitive tasks appear that cannot be handled in a loop, custom functions are the way to

go.
 Functions allow to re-use code in different contexts.

 |Indentation is crucial.

» Functions must be defined before called Call:
Definition:
C = sum numbers(4, 5)
print(c)
deft sum numbers(a, b):
5
result = a + b body sum numbers(5, &)
raturn recsult return statement 11

(optional)
sum numbers(3, 4)

I —————————— oy
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Functions

In case repetitive tasks appear that cannot be handled in a loop, custom functions are the
way to go.

Functions allow to re-use code in different contexts.
Indentation is crucial.
Functions must be defined before called

Definition ‘ Call
def sum numbers{a, b): C = sum_numbers(4, 5)
print{c)
result = a + b
G
return result
TECHNISCHE -
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Functions

Document your functions to keep track of what they do.
Describe what the functions does and what the parameters are meant to be

def sguare(number):

Sguares a number by multiplying it with itself and returns its result.

return number * number
*You can then later print the documentation if you can’t recall how a function works.

square?

Signature: sqguare(number)
Docstring: Squares a number by multiplying 1t with i1tself and returns 1ts

result.

PolL

Physics of Life
TU Dresden
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Libraries

The import statement allows to use functions provided by others.

Commonly put at the beginning of a notebook or script to make sure everything is
installed.

from E'klmage'm_m“” 1mreac cle.imshow(input crop, plot=zaxs[1])
import matplotlib.pyplot as plt

import pyclesperanto prototype as cle / :

N
After c1e has |... It can be used
been imported...

0 100 200 300 400 500 600
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For re-using functions between notebooks / projects, use libraries. -> Sustainability

Simple python libraries are .py files containing multiple functions.
The import statement allows you to im

port pvthon files from the same folder.

tfrom my library import square

square(s)

25

— 10_custom_li... (6) - Jupyterlab X | &
€& = C @ localhost:8888/lab/tree/03_pytt

S

— File Edit View Run Kernel Tal

+ C E

def wuzzle(number):

The wuzzle function manipulates a number in a magic way and returns the result.

import math
return math.sgrt{number * 1.2)

def square(number):

Squares a number by multiplying it with itself and returns its result.

return number * number

m /03 python_algorithms /
= Name -

+ W] 07_Conditions.ipynb

08 _loops.ipynb

e
2 |3

» M 09_custom_functions.ipynb
« M 10_custom_libraries.ipynb
® my_library.py
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Outlook: The power of Python

With Python, you can automate many tedious tasks. Example: Downloading files from the
owncloud.

Build alogin form List all files in the owncloud Download a file
server_widget = widgets.Text(value="https://cloudstore.zih.tu-dresden. # enter ag folder on the owncloud drive that exists. # enter the source file here
username widget = widgets.Text(description="Username:") remote folder = "/" remote source file = "/Nextcloud Manual.pdf’
password widget = widgets.Password(description="Password’) # enter the destination
for ¥ in oc.list(remote folder): local file = "Nextcloud Manual.pdf’
widgets.VBox([server widget, username widget, password widget]) print (f.path)
_ oc.get file({remote path=remote source file,
Server | hitps://cloudstore.zin_tu-dresden.c /BiAPoL/ local file-local file)
/Documents/
Username: | roha0ddc fNextcloud Manual.pdf True
fNextcloud intro.mpd
/HNextcloud.pn : . :
Password one The PDF is now located in the same folder as this notebook.
/Photos/
{Projects/ —
Log in /Shared/
/Softuare/ Take care: You can also
oc = owncloud.Client(server widget.value) DELETE a” flleS |n an OW”CIOUd

oc.login{username widget.value, password widget.value)

folder using similar code

W @haesleinhuepf
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Outlook: The power of Al

Feel free to use artificial intelligence during the exercises. Play with it, learn how to exploit it best.
Consider: It /ies from time to time and during the exam it can't help you.

PolL

Physics of Life
TU Dresden

: W — L] et
08_loops.ipynb - JupyterLab X +

€ -2 C @ localhost:8889/lab/tree/Bio-image A.. @ 12 &+ 2N O e' :
Kernel Tabs

File Edit View  Run Settings  Help

o 08_loops.ipynb X | T uﬂ
B + X O » m ¢ » Code v 1§
(n) E::
Exercise 2

Assume you have a list of circle radii. Make a table

(dictionary) with two columns: radius and area.

radii = [3, 15, 67, 33, 12, 8, 12, 9, 22]
I 1 B ™4V & F N
simple a E 2 Python 3 (ipyk... Maode: C... @ Ln .. 08_loop... 1 J:

: . M — ] #
1 Circle Areas Table x -+

« = C (i chat.openai.com/chat 1= ‘E'E.') » O 'e' :

— Circle Areas Table +

n Assume you have a list of circle radii. Make a table (dictionary) with

two columns: radius and area.

radii = [3, 15, 67, 33, 12, 8, 12, 9, 22]

Sure, here's a Python dictionary that calculates the area of each circle

using the radii list and stores the values in a dictionary with two

columns, “radius” and "area™

[0 Copy code

math

radii = [,

circle areas = {}

radius radii:

: . M — ] #
1 Circle Areas Table x -+

« = C (i chat.openai.com/chat 1= ‘E'E.') » O 'e' :

Circle Areas Table

In the code above, we first import the math library which provides us
with the value of pi. We then create an empty dictionary

“circle areas’,

MNext, we loop through each radius in the *radii® list and calculate its
area using the formula *math.pi * radius ** 2°. We then store the
radius as the key and the area as the value in the *circle_areas’

dictionary.

Finally, we print out the contents of the *circle_areas™ dictionary in

a formatted table.

W @haesleinhuepf
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Software quality indicators

Interpretation of “High quality code” changes with experience

Jeey, | can write code like
>
'5 non square numbers = len (set (range(l, 1001))
'E. .difference (set (map(lambda x: x ** 2, range(l, 1001)))))
%
@
©
8 ------------------------------------------------------------------------------------------------ .
Good code lives
below this line
Experience
Jeey, | can write code like | prefer writing code like
large numbers = numbers|[numbers > 100] large numbers = numbers[numbers > 100]

https://towardsdatascience.com/how-to-write-high-guality-python-as-a-data-scientist- TECHNISCHE 7
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Summary

Today you learned:
« Document what dependencies you use!
« Sharing / licensing terminology
« Levels of openness
« Copyright holder / Author / Publisher / Licensee

« FAIR principles (findable, accessible,
interoperable, reusable)

» Python algorithms

* Loops

« Conditions
 Functions
 Libraries

W @haesleinhuepf

Coming up next:

* Image processing
« Image filtering

* Napari
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Exercises

 Check the 02 python algorithms folder online https:/github.com/BiAPol/Bio-image Analysis with Python

1. Start up a terminal |
4, Start up jupyter lab

e — O >

2. Activate the environment using
00_recap.ipynb - JupyterLab x 4
C O n da a_ C t l Va t e my_ f l r S t_e nv €& > C @ localhost:8889/lab/tree/Bio-image_Analysis_with_Python-main/02_python_algorithms/00_recap.ipynb @ = w %» O G :

File  Edit  View Run  Kernel Tabs 5Settings Help

A Command Prompt — H e
- P i 4 + c [4 Launcher X 00_recap.ipynb ® + s
B + X O 0 » = ¢ »w Markdown v %

C:%\Usersihaase>mamba activate my first _env Q

B / Eic-image_Analysis_with_Python-

(my first env) C:\Users\haase>» main / 02 ovih P : - -
Ll — 4 e . . . [/ 02_python_algorithms / -
C:\Users\haase>conda activate my_ first _env Recap readlng EXErcises

Name - Last Modified
wY C:ZUsers\haases W 00_recap.ipynb an hour ago Before executing the following Python code, try to
& F e m S - % |_|_;'||__.-- - | o 5
*. 07_Conditions.ipynb an hour ago predict its output. If your prediction is wrong, modify
DE_I S— I the code to better understand what the code is doing.
_loops.ipyn an hour ago
. - .
3. Use the cd command to navigate to :
b 10_Ilmport_packages.ipynb 38 minutes ago
° '1'_cugturn_“brarieslip}fﬂt A0 minutes ago alphahet = IIJ:'-.Ei':DE:EHI:lKL.l'llrx':'PQ%STLII'J-I.'-.I:’:I'T{E“
the exercise folder |

alphabet[8:3]
M loginpng 2 months ago

E® Command Prompt - conda deactivate - conda activate my_first_eny — [] bt my_library.py 5 months ago alphabet[-3:]
“0, Nextcloud Manual.pdf 30 minutes ago

. ~ . - . ) alphabet[::2
(my first env) C:\Users\haase>cd Downloads i :

g - ! - 1 1 1 L] L] - L] L L] IHESSEIgE = I:
(my_first_env) C:\Users\haase\Downloads>cd Bio-image_Analysis_with_Python-mai alphabet[7] +
alphabet[8] +

-
A

|'.. N C 2 ct anw "'l |:_ = =l al = iFEE= Y A | oA |_-"'lI |. —~_ 1 o i} na l vs g = g b Yl aTala -ma g ]
(my_first_env) C:\Users\haase\Downloads\Bio-image_Analysis with_Python-mai: simple 0 M 1 @ Python 3 (ipykernel) | Idle Mode: Command @ Ln1,Col1 00_recapipynb 1 [)
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