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Realizing transfer ready software development as a team

Team organization:
1 lead coordinator per project (+1 optinal backup)

Challenges:
* break down main goal into single tasks .
(what needs to be done) * min. 1 person method development (for projects with
» coordinate people (who does what) scientific background)
« time management (when are due dates) « 1-3 software developers (depending on project size)
» do not break existing code
Time and project organization:

lead needs to know the aim of the project very well

lead responsibility: aligning people, tasks, time
» weekly jour fixes and short notice stand-up meetings

« working remotely easily integrateable
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Sprint sessions to get stuff done:
meet for software development sprints (2 days - 1

week)
optional: include/invite project partners to your sprint

session

sprint session at
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The basis of software organization: GFZ GitLab

"% FernLab % Fernlab

D Issues 260 FE FernLab &

ge C Cloud Platforms &
» %« H HelpDesk &

8 | internal &

g« P products &
% C CropClass @
3¢ D Data Portal &

> 3¢ F FindR &
8 F furuno & ' Owner
3¢ G General &
¢ M MIPSTR &

% mn MisaC

Group ID: 710 [ Leave group
¢ a/co Remote Sensing for a Sustainable Use of Resources - FERN.Lab.
A Packages & Regist
Subgroups and projects Shared projects Archived projects
@ Settings

Qv

New subgroup New project

z
@
=

=)

[

2 2 2 2 & & 2 2 2 ® |

&

one subgroup per
project

AT e

larger projects may consits of
multiple repositories

All software development is organized
at:

https://qit.gfz-potsdam.de
. powerfUI'BWgﬁsgﬁlé%fW
« team organization
» version-controlled code development
« CI/CD integration for automatic testing
« granular access control
« and much more...

M MisaC 2.0 9 Fernlab > | > MiSaC2.0

8* Subgroup infarmation
[ 1ssues 53 M MiSaC 2.0 &
Group ID: 1326 (&
1% Merge requests 1
@ cico : }
Subgroups and projects Shared projects Archived projects
2 Packages & Reaqistries

B Settings a {:‘3 Data Seru.|ce &
#8& [sia provider service

0 G General I &

w MisaC Backend API @
o &3

A FastaPl web application for 4Pls,

Q g Tile Map Service (&

. [T User Interface &
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https://git.gfz-potsdam.de/

8 Cookiecutter

Features
Available Cookiecutters
Community
Support This Project
Code of Conduct
Creator / Leader
Overview
Installation
Usage
Command Line Options
Tutorials
Advanced Usage
Troubleshooting
API
Contributing
Credits
Histary
Case Studies

Code of Conduct

Read the Docs for Business: Automated
docs deployment of private & public
repos. Get started today.

Docs » Cookiecutter ©) Edit on GitHub

Cookiecutter

pypi v2.1.1 | python 5.713.813.9 | 3.10 [ENINESEIY  codecov | 100% [ @ biscord cookiecutter

g | code quality 9.21

A command-line utility that creates projects from cookiecutters (project templates), e.g. creating a
Python package project from a Python package project template.

Documentation: https:/cookiecutter.readthedocs.io
GitHub: https:/#/github.com/cookiecutter/cookiecutter
PyPI: https://pypi.org/project/cookiecutter/

Free and open source software: BSD license

** COOKIECUTTER

Features

Cross-platform: Windows, Mac, and Linux are officially supported.

You don't have to know/write Python code to use Cookiecutter.

Works with Python 3.7, 3.8, 3.9, 3.10|

Project templates can be in any programming language or markup format: Python, JavaScript, Ruby,

CoffeeScript, RST, Markdown, CSS, HTML, you name it. You can use multiple languages in the same
project template.

Use extensive template for repository organization:

https://github.com/cookiecutter/cookiecutter

« programming-language independent

» cross-platform support

* included features:
* Dbasic repository structure
« automatic documentation (using SPHINX)
» CI/CD support

cookiecutter comes
with a rich
documentation

Helmholtz-Zentrum
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https://github.com/cookiecutter/cookiecutter

Same repository

structure for all projects

» follow standardized project
setup

 all required files are available
from the beginning

 allows all contributors to
quickly navigate through the
projects

HELMHOLTZ

& Data Service

Data Service &
Project ID: 2155 [8

< 64 Commits ¥ 2 Branches <7 1Tag [ 24.1 MB Project Storage

Data provider service

¥r Star

0| ¥ Fork| 0

main data_service +

Regular expression was added.
Arash Madadi authored 2 month

[ README | | ¢ Other | | [ CHANGELOG

@ configure Integrations i

Name

B3 bin

main code
qutomatic documentation
automatic testing

B2 data_service
B3 docs

B tests

.COVeragerc

.editorconfig

4 .gitignore

CI/CD configuration

& gitlab-ciyml

AUTHORS.rst

CONTRIBUTING.rst

& Dockerfile

history
license

HISTORY.rst

B3 LICENSE

MAMIFEST.in

Makefile

documentation entry point: readme

README.rst

docker-compose yaml

{.} environment_data_service.ym|

& run.py

setup.cfg

& setup.py

4 tox.ini

[ CONTRIBUTING

Last commit

Template was updated based on cookie-cu...

will be

Template was updated based on cooki

Mew package opandas’ added.

Templat:

ipdated based on coo

Cookiecutter templater was added,

Files report.xml and report.html exelu

Regular expression was added.

Added name to the authors.

Template was updated based on cookie-c

Template was updated based on cool

Updated based on the last changes.

Template was updated based on coo

Cookiecutter templater was added,

Template w

s updated based on cookie-cu...

Broken links fixed,

Dockerfile and docker-compos

Mew package ‘geopandas’ added.

File mc

to the root of the project.

Template was updated based on cooki

Template was updated based on cookie-cu...

Template was updated based

Find file

Web IDE | | & v

(O]

7 CI/CD configuration | () Add Kubernetes cluster J

—-—
Clone v

93CeC934

Last update

4 months ago

2 months ago

4 months ago

2 months ago

4 months ago

8 months agoj

4months ago

2 months ago

2 months ago

4 months ago

4 months ago

2 months ago

4 months ago

8 months ago

4 months ago

2 months ago

4 months age

2 months ago

4 months ago

4 months ago

4 months ago

4 months ago

exemplary
content of a
project
respository

2

=

e ——
Helmholtz-Zentrum
Porsbpam

FERN

Wewwouz
a8



Organizing the ToDo's in Issues

« assign issues to specific persons to align
work

» task explanation and discussion

» use labels for sorting and rating
importance and order of issue handling

discussion and commenting of issues

=B Shiny App 9 Fernlab > (»»= > W) MiSaC > ) Shiny App > Issues
Project information
Q ‘ Open 57 Closed 126 All 253
[E Repository
O Issues 57 OB
List
Overview: server load with test users
Boards

0 #2229 - created 11 months ago by Julia Neelmeijer
Service Desk
[helpdesk]: Issue 4

Milestones :
O #2523 created 3 months ago by Romulo Pereira Goncalves (9 Product Beta version
11 Merge requests 2
interface changes to add to the documentation 23 of 28 checklist items completed
@ /o

O #204 - created 11 months ago by Daniela Rabe

D security & Compliance

B nenicimens Add class accuracy result . ) .
0 #247  created 8 months ago by Julia Neelmeijer (® Product Beta version

8 packages & Registries

visualization of uploded layer file

& 3 5
@ Infrastructure 0 #232 . created 10 months ago by Robert Behling (9 Product Beta version

all project-related code development
tasks are organized at one place

% Fernlab #) MisaC > #) Shiny App » lssues » #215
[ open @ Issue created 11 months ago by @Julia Neelmeijer Owner Close issue
Select which data to download (after results is generated) 7

The user should decide which data should be saved in the download and which is not necessary to download (e.g. sample ref points).

S RS —. |
Child items @ 0 Add atask | v
Linked items @ (7 0 Add
A0 go || ® Oldest first ¥ | | Show all activity ¥

©) Romulo Pereira Goncalves @romulo changed milestone to %Product Beta version 11 months ago
Robert Behling @behling - 11 months ago Maintainer ' & O £

for now, the R code either allows to save the complete object or nothing. But the complete objects can get pretty big. As Julia
mentioned, the selection would be nice and this would help the user to use the results in further contexts..

Write Preview B I § Iz « & = = =@ B € .

Helmholtz-Zentrum
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Keeping an eye on the time - working with milestones

««B Shiny App

a Project information
B Repository
@ Issues
List
Boards
Service Desk
Milestones
1% Merge requests
@ o
o Security & Compliance
@ Deployments
) packages & Registries

@ Infrastructure

% Fernlab #) Misac #) Shiny App Milestones

Milestone Jul 1, 2021-Mar 31, 2022

Product Beta version

Issues 60 Merge requests 3 Participants

Unstarted Issues (open and unassigned) [ 39

Add class accuracy result

Port MiSaC to the new user management
module.

EXESN Feature § High Friority

Add an option to GTS2 to make it SICOR

Product Beta version

Labels 7

COngoing Issues (open and assigned) oy 12
[helpdesk]: Issue 4

#253 &

allow user upload also on utils map

SN Festure X Hign Prioiity 1)

Create reference points based on "real data"

#169 RN ]

Edit Promote Close milestone

Completed Issues (closed) 0o

Mo data leads to distorted image

#252 CI) CITIEDD &

When loading reference data via table remove
reference points from LayerControl.

Improvements to handle HaSa 2.0

@ Monitor independent, #250
el #2358 (D color scale revision .
#137 @ Mask out NaM accross all the layers in the stack
2 wiki Allow masking of data / support mask creating at the loading time
X Shippets (utils) ! Improve layer sorting - distinction raster/vector #240 (EIFD &
=~ #2360 QEEOND data

view on issues assigned to specific milestone

assign time period to specific
milestone
add issues to milestones to
align work to expected time
frame
quickly observe what:

* has been completed

* is ongoing

* has not been started
within the milestone

Helmholtz-Zentrum
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Organization of code contributions

« extensive use of branching with internal
rules:
no direct code changes in the main

branch

always push latest main into
development branch before meraing

work with merge requests:

+ test and review code following defined criteria

merge template
« pipeline passing check (all tests succesful)

« approve merge by at least one other person

@ Project information
E Repository
Files
Commits
Branches
Tags
Contributors
Graph
Compare
O 1ssues
3% Merae requests
& ciyco
@ security & Compliance
@ Deployments
£ Packaqes & Reaistries
@ Infrastructure
& Monitor
I Analytics
& wiki
X Snippets

@ Settings

main

¥ou can move around the graph by using the arrow keys

‘a Begin with the selected commit

o4 [@rerge branch ‘sentinel portal 0.5.1" into ‘main’
¢ | [Mrerge branch ‘main' into sentinel_portal 6.5.1

=8 B verge branch ‘issue#s3’ into ‘main’

B ake 1int

[ eree with nain and solve conflicts

Bl support "avg' in RunInterpolation(). evaluate and save prediction map for 'avg’

[ verge branch 'main' into sentinel _portal @.5.1

[ vedate version and HISTORY.

B urpinn geopandas.

[ rerge branch “issue#ss' into ‘main'

B rix plot

B8 corrected error message

When the base_model is not selected, do render tables and plots for it

[l velete it where it is used.

“—=t [l verge branch 'issuess’ into *main’

Bl celete nisleading comment

BBl updated doc string. Mo I0Error raised anymore in cropRaster2A01()

[ terge main and solve conflicts.

5t Blverge branch config schema' into 'main’

ﬂ] Project information
Repository

D issues

1% Merae reauests

@ c/cD

@ Ssecurity & Compliance
@ Deployments

) Packages & Registries
@ Infrastructure

EZ Monitor

L Analvtics

B wiki

X Snippets

@ settings

Issue#86#96

§o Merged  Romulo Pereira Goncalves requested to merge issue#3é [y into main 5 days ago

Overview 2 Commits 5 Pipelines 5 Changes

Test new functionality

Check if the documentation is complete for all functions and follows the example shown in Issue #37 (closed)

Remove unnecessary print commands
Remove unnecessary comment blocks
ClassNames in UpperCamelCase, functionNames in lowerCamelCase, var_names with under_score

Add new dependencies to Issue #3 , setup.py and tests/Cl_docker/context/environment_soc_mapper.yml

Make sure all the issues listed below are covered.

Closes issues #86 sed) and #96 (closed)
Edited 5 days ago by Daniela Rabe
@ Pipeline #49326 passed for 8ab@b92e on issue#96 5 days ago
Test coverage 89.00% (0.00%) from 1 job @
> View exposed artifact

8~ Approved by @

different code commits were added to different branchesensure code quality: code is reviewed before a merge

HELMHOLT?Z
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CI/CD to suppo
testing

« continuous integration and continuous delivery of software development
« extensive use of automatic tests to quickly identify problematic parts of code

developing process - integrate automatic

@ project information @ Project information

Al 331 Finished  Branches  Tags ‘ () failed ‘ Pipeline #49461 triggered 1 week ago by 0 Julia Neelmeijer
A Repository Repository A
¥ Issues 26 o .
ssues 26 . .
T added try except blocks to all functions, update docstrings
erge requests 1
@ ayco Status Pipeline Triggerer Stages m’ Merqe requests 1
it & Cl/co @ 3 jobs for code_cosmetics in 6 minutes and 34 seconds (queued for 1 second)
b5l (=) failed | added try except blocks to all functions, update docst... (=)
Editor & 00:06:34 #49461 }° code_cosmetics o 742aazea P o Pipelines
& 4 days ago latest R atest
Jobs Editor
Schedules (%) failed spaced added o) Jobs 0 742aa3ea [A
@ security & Compliance & #49457 §® code_cosmetics 0 20233ces = _ R =
P Schedules
@ Deployments - . .
@ Security & Compliance 3% 1 related merge request: !31 Draft: Code cosmetics
B Packages & Reqistries Merge branch ‘change_STAC' into 'main’ %)
B 00:06:40 #49456 > v.8.5.1 -O- 4B2aBaaa P A @ Deployments
@ Infrastructure & 3 s .s E—mo T
o B Packages & Registries Pipeline MNeeds Jobs 3 FalledJobs 1 Tests g

& Monitor
Lt Analytics () passed Merge branch 'change_STAC' into 'main’

#40414 §° main -0 402a3aaz @

@ Infrastructure

¢ @€ e e @ ¢

; @ 00:08:36 .

O wiki S BT &=l Monitor Test
X snippets I Analytics 3
@ Settings removed superfluous prints and comments ) . @ test_sentinel2_portal ()

#49401 ¥ change_STAC -0 Bbbablfl 223 B wiki

X snippets @ test_styles &
(v) passed updated history and version to v.0.5.1 (3] @ Settings -
P #40387 ¥ change_STAC < d7as41ds S @ test_urls| [

& o 48
& 5 days ago

overview of all failed and passed pipeline runs - using different test stages
the pipeline is triggered after each push to the helps to pinpoint the
pository Ol

W ODIE!] =
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Documentation
content:

* purpose

* installation

e setup

e usage

« optional: demo
* license

Sentinel-2 Portal

Portal to access Sentinel-2 data.

For detailed information, refer to the documentation. See also the latest coverage report and the pytest HTML report.

Table of Contents

coverage

oot amemi

Feature Overview
Features
Open To Dos
Installation
Expected Input Configuration
Config File
Query Parameters
Usage
Expected Output
History

Changelog
License

Contribution

Credits

example: documentation in the readme.rst

Documentation

4 FERNLab
& 29March, 2022

Documentation

MISA

What is MiSa.C?

The Minimal Sampling Classifier - MiSa.C - is an innovative classification webservice for remote sensing image
raster data that allows a classification of complex surfaces over space and time by considering only a minimal
amount of training samples as reference input data. Based on only one reference sample per class, the tool
incorporates images statistics and machine learning to automatically create an enlarged set of unbiased and
comprehensive training data, which is used as foundation for the creation of a large number of models
representing the classification results. Users with expert knowledge for at least a small, representative region of
the entire classification area can then evaluate the model outputs in a step-wise approach, that provides the
flexibility to fine-tune each classification decision by thresholding the number of models used as basis for the
final classification. A big surplus of MiSa.C is the ability to process multiple source imagery together that are
provided in one 4D data-cube (areal, spectral, time domain), e.g. a combination of optical imagery, radar imagery
and a digital elevation model or else. MiSa.C is a fully transparent and not a Black Box solution.

Fact: MiSa.Cis a service that originates from Habitat Sampler (HaSa), a command-line based tool originally
developed by Carsten Neumann at the Helmholtz Centre Potsdam German Research Centre for Geosciences
GFZ in Germany.

MiSa.C’s key advantages are:

example: documentation within auto-
generated documentation with SPHINX

12 HewmHouTz
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Make your code usable for others - attach a license

» alicense is required no matter whether
code is released to the public (open
source project) or to a customer/project
partner

» for open source projects: choose a free
and open source software (FOSS)
license

» beware of permissive/copyleft
regulations

» help for licence choice:

« TT office
* legal department

HELMHOLTZ

@ Project information

B Repository

11 Merqge requests

7 cico

O security & Compliance
) Deployments

M Packages & Reqistries
@ Infrastructure

& Monitor

EUPL v1.2 attached to a project (strong copyleft FOSS

license)

sentinel2_portal / LICENSE

license changed to EUPL
Julia Neelmeijer authorec 1onths ag

%) LICENSE

[ 1357k




Final step: report to GFZ before any release!

ESSENTIAL REQUIREMENT: fill out the software distribution form and wait for approval before any
release:
https://forms.gfz-potsdam.de/en/other/software-distribution

IT-Services and Operation GFZ-Webprasenz Other IT-Services and Operation ~ GFZ-Webprasenz ~ Other

Forms portal / Other / Software distribution Forms portal / Other / Software distribution

About me About the Software

S s Name of the software *
Organisational unit

-- Organisational unit -

Version *
Name *
g.v1.0
Max Mustermann
Is it new or existing? * Is it simple or complex? * Can it be commercialised? Scope of usage *
Email *
- Select property -- = - Select property - s -- Select property - s - Select property - s
Case group
Telephone

ow]: hitp:/fintranet.gfz-potsdam.d

PoF classification * :::;:;se-:E_E373_Larm_zm:sﬁp“ pro Vide info about a Uthor and
o || E— content of the software in the
software distribution form

HELMHOLTZ
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