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The conversational development paradigm

1. IDEA
2. ISSUE

3. PLANNING
4. CODING

5. COMMITTING

6. TESTING

7. REVIEWING
8. STAGING

9. PRODUCTION

10. FEEDBACK

Gitlab/github: meant to support this approach

Development model => content & conversations between developers
Fosters collaborations w/o centralized entities

In my experience: very scalable also in research (codes & execution)!



Continuous integration

• Each push: automated remote testing

• Every user fully aware of the code state

• If testing quick, dev cycle & master merge: very frequent
• Many github repos: hundreds merge per day after remote testing



Minmal python example: CI

image: python:latest

test-only:

script:

- pip install pytest

- pytest -vvv

.gitlab-ci.yml

Running in a linux sandbox with up-to-date python (Docker container)

Installing dependencies, here put numpy etc… 
(better with requirements.txt)

Testing
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Reproducibility

the extent to which consistent results are obtained when an 
experiment is repeated.

Psst..
it runs perfectly on my machine!

Yo, man..
Your code is broken

Yo…for real??
But which versions…



Aims

• Predictable code deployment

• Streamline execution in collaborative environment

• Reproducible science

• Byproducts:
• Sandboxed execution

• Preventing conflicts with system-wide dependencies



Reproducibility

• Sandboxing python
dipendencies

• Venv, virtualenv, conda env

• Light-weight sytem-level
sandboxing



Python virtual environments

Lib 1. v1
Lib 2. v1.2
Lib 3. v1.5

Project 1

pip install lib_2==1.2 

ISSUE 1: having control on the actual project dependencies
(and sub-dependencies)



Python virtual environments

Lib 2. v2
Lib 4. v1

Project 2

Lib 1. v1
Lib 2. v1.2
Lib 3. v1.5

Project 1

pip install lib_2==1.2 pip install lib_2==2.0

ISSUE 2: Allowing projects with conflicting dependencies



Python virtual environments

Lib 2. v2
Lib 4. v1

Project 2

Lib 1. v1
Lib 2. v1.2
Lib 3. v1.5

Project 1

pip install lib_2==1.2 pip install lib_2==2.0

Breaks!

ISSUE 2: Allowing projects with conflicting dependencies



Virtual environments pattern

System python
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Virtual environments pattern

System python

venv1 (fresh) venv1 (in use)

create activate

venv1 
(in use + packages)

pip install xxx

System python

deactivate

pip freeze

requirements.txt

ansible==6.6.0
ansible-core==2.13.6
appdirs==1.4.4
argh==0.26.2
….

pip install -r requirements.txt



Python virtual environments

Lib 2. v2
Lib 4. v1

Project 2

Lib 1. v1
Lib 2. v1.2
Lib 3. v1.5

Project 1

VENV1 VENV2



Basic implementation: venv

• python3 -m venv env1
• source env1/bin/activate

• pip installs in dedicated path

• Dump all the packages: 
• pip freeze > requirements.txt

• Major limitation: same python version of the system



Python-level reproducibility: 
powerful alternatives
• Virtualenv or conda environments



System-level reproducibility: containers

• Sandboxes
• Run code in an “independent system” (nested)
• Full config from “fresh” in one file (Dockerfile)
• No scope on filesytem, ports, resources, unless specified binding
• Full root rights

• Lighter than a VM
• No nested kernel
• Full definition in few bytes
• Runs also on Win



System-level reproducibility: containers

• Sandboxes
• Run code in an “independent system” (nested)
• Full config from “fresh” in one file (Dockerfile)
• No scope on filesytem, ports, resources, unless specified binding
• Full root rights

• Lighter than a VM
• No nested kernel
• Full definition in few bytes
• Runs also on Win



Docker container: “fresh” system images 

https://hub.docker.com

https://hub.docker.com/


Docker container: pull & run
Pulling official image for python 3.7

docker run -i --rm -t python:3.7 /bin/bash

Automated
download



Docker container: pull & run
Pulling official image for python 3.7

docker run -i -t python:3.7 /bin/bash

We have a fresh Debian to run on!



Containers: fully reproducible environments

Ideal for “3rd” parties testing

What about dependencies? Libraries, etc.?

Install dependences
before each 

test/utilization

Compile image
w/ all dependences

Best with
requirements.txt

In venv



Case 1

Reconfig at every usage w/ script

image: python:3.8

before_script:

- python -V               # Print out python version for debugging

- pip install virtualenv

- virtualenv venv

- source venv/bin/activate

- pip install numpy nose

- # OR

- pip install –r requirements.txt

test:

script:

- cd  binary_str_2_float

- nosetests -v



Case 2
Containers: fully reproducible environments

dependencies embedded (Dockerfile)

Similar to Makefile -> Dockerfile

docker build .

docker build –t tag:version .



Containers: fully reproducible environments

Where to start

What to add



Gitlab container registry

• Built images can be pushed/pulled from the gitlab container registry



Some CI examples



Usecase 1: CI for testing - nose

• At every push 
• Repo is cloned remotely

• Tests are run

• Should test fail one can receive emails

.gitlab-ci.yml

git push

https://gitlab.com/acorbe-ci-tests/SMR3199_FP_ex

https://gitlab.com/acorbe-ci-tests/SMR3199_FP_ex


CI for testing - pytest
image: python:3.6

variables:

PIP_CACHE_DIR: "$CI_PROJECT_DIR/.cache"

cache:

paths:

- .cache/pip

- venv/

before_script:

- python -V               # Print out python version for debugging

- pip install virtualenv

- virtualenv venv

- source venv/bin/activate

- pip install numpy pytest

test:

script:

- cd  binary_str_2_float

- pytest -v

.gitlab-ci.yml



CI for testing - nose



CI for testing – pytest (here nosetest)



Usecase 2: Building binaries  -- latex

• Version control on Latex:
• Stop with   paper_0.tex; paper_1; paper_2.tex; paper_final.tex; paper_edits.tex…

• Simple collaboration with co-authors

• Simply tracing source

• Issue: we want our paper to build
• now and in 10 years; regardless the env

• i.e. all dependencies are present

• Let’s make it a CI-job

https://gitlab.com/acorbe/ci-latex-example

https://gitlab.com/acorbe/ci-latex-example


Building binaries  -- latex

• https://gitlab.com/acorbe/ci-latex-example



Building binaries  -- latex

• At every push 
• Paper is built – code/dependency check

• Automating spell check would be possible

• Served as CI product + hash tracking



Usecase 3: CI static websites https://gitlab.com/acorbe/acorbe-pages

https://gitlab.com/acorbe/acorbe-pages


Usecase 4: CI for deploying content 
pages/documentation

• We can use gitlab-CI to build content:
• Documentation w/ sphinx

• Our personal webpage

• Etc

Content source

Content built

Content served
(static pages)

*.gitlab.io/page

Content served
My server



Assumption: sphynx config in /docs



Usecase 5: deployment on external server
stages: 

- generate_pdfs
- build_site

generate_my_resume: 
stage: generate_pdfs
script: 
- apt update 
- apt install -y python-pip - pip install jinja2 
- make my_resume
- cp resume/resume-corbetta.pdf content/publ

artifacts: 
paths: 
- content/publ/resume-corbetta.pdf

build-and-deploy: 
stage: build_site
environment: 

name: corbetta-website 
url: http://corbetta.phys.tue.nl

script: 
- source activate pelican 
- make ssh_upload


