Istituto Nazionale di Fisica Nucleare

Organizing software and
actions: Argo Workflow

Alessandro Costantini

alessandro.costantini@cnaf.infn.it

This work is licensed under a Creative Commons Attribution- @ ® @ @
NonCommerc ial-ShareAlike 4.0 Internat ional license




summary

e Software&Actions: VCS
 Workflows
e CI/CD

* Working with VCS: Git
* Basic concepts

e CI/CD in GitLab
* GitHub Actions
* Argo

<R

Istituto Nazionale di Fisica Nucleare



INFN

Istituto Nazionale di Fisica Nucleare

Organizing SW and Actions

* Version control — also known as source control or revision control —
is an important software development practice for tracking and
managing changes made to code and other files. It is closely related
to source code management.

* With version control, every change made to the code is tracked. This
allows developers to see the entire history of who changed what at
any given time — and roll back to an earlier version if they need to.

* |f developers code concurrently and create incompatible changes, version
control identifies the problem areas so that team members can quickly revert
changes to a previous version, compare changes, or identify who committed
the problem code through the revision history
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Benefits of version control

* Quality

Teams can review, comment, and improve each other’s code and assets.

« Acceleration
Branch code, make changes, and merge commits faster.

* Visibility
Understand and improve team collaboration to foster greater release build
and release patterns.

» A version control system (VCS) tracks changes to a file or set of files over time.
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Version Control Systems

Git
open source distributed system that is used for software projects of any size, making it a
popular option for startups, enterprise, and everything in between.

Subversion
This system keeps all of a project's files on a single codeline making it impossible to branch,

so it's easy to scale for large projects. It's simple to learn and features folder security
measures, so access to subfolders can be restricted.

Mercurial

The system enables rapid scaling and collaborative development, with an intuitive
interface. The flexible command line interface enables users to begin using the system
immediately.
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Git workflows
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Workflows

* A Workflow is defined as a sequence of tasks that processes a set of
data through a specific path from initiation to completion
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Workflow management

e Software that helps us to manage the documents and processes

* It helps us to...
e Automate the process
* Follow up on pending tasks
* Get the picture and the state of the workflow
* Manage the action
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A bit about DAG Pi peI Ines

* A directed acyclic graph (DAG) is a conceptual representation
of a series of activities.

* The order of the activities is depicted by a graph, which is
visually presented as a set of circles, each one representing
an activity, some of which are connected by lines, which
represent the flow from one activity to another.

 Each circle is known as a “vertex” and each line is known as
an “edge.”

* “Directed” means that each edge has a defined direction
* “Acyclic” means that there are no loops
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Why Are DAG Useful?

* DAGs are useful for representing many different types of flows
* Including data processing flows

Analyze
Summarize Data summarized Data Alert upon
per Second from Sensor X Critical Status

./‘Stm! Data

Summarize Data
per Minute

Read Data Separate
from Sensors Data by
Sensor Type
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Why Are DAG Useful?

e Can be used in the context of a software organization pipeline
(CI/CD) to build relationships between jobs such that execution is
performed in the quickest possible manner, regardless how stages
may be set up.

test_a post_test_a staging_a

build_a
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CI/CD
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* CI/CD (continuous integration/continuous delivery) are the steps to be
executed to provide a new version of the software.

* A pipeline of CI/CD are procedure used to optimize software
provisioning through a DevOps o Site Reliability Engineering (SRE)
approach.

* The CI/CD flux introduce both monitoring and automation aimed to
optimize the process bringing to the development of the applications
* Integration phase
* testing
* distribution
* deployment

* The main advantage of the CI/CD is on the procedure automation
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DevOps

* DevOps is a set of practices, tools, and a cultural philosophy that
automate and integrate the processes between software development
and IT teams.

* The DevOps movement began around 2007
* Traditional software development model

* Developers who wrote code worked apart from operations who deployed and
supported the code

* The term DevOps, a combination of the words development and
operations, reflects the process of integrating these disciplines into
one, continuous process.

A. Costantini, SOSC - 2022 =


https://www.atlassian.com/devops/what-is-devops/devops-best-practices
https://www.atlassian.com/devops/devops-tools/choose-devops-tools
https://www.atlassian.com/devops/what-is-devops/devops-culture
https://www.atlassian.com/devops/what-is-devops/history-of-devops
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CI/CD Pipeline

* A CI/CD pipeline breaks down into distinct subsets of activities.
Typical pipeline stages include:
« Build: The build phase of the application.

* Test: The stage where the code is tested. Here automation can save
time and effort.

* Release: The stage where the application is pushed to the repository.
* Deployment: in this phase the software is deployed in production.

« Validation and compliance: the steps to validate a build required by
the needs of the organization.

« Software security scanning tools comparing it with known vulnerabilities (CVE).
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CI/CD Pipeline

18

A. Costantini, SOSC - 2022



INFN

CI/CD Pipeline

« A CI/CD pipeline breaks down into distinct subsets of activities. Typical
pipeline stages include:
« Build: The build phase of the application.

« Test: The stage where the code Is tested.
* Unit tests: elementary unit tests of the software
 Integration Testing: Testing the interaction between the most basic software
* Functional Test: test that given an input the Software (Backbox) provides the expected
output

Release: The stage where the application is pushed to the repository.

Deployment: in this phase the software is distributed in staging.
« Test: the phase in which the software is tested in execution.
« Deployment Testing: Software installation testing, for example on different platforms
« Load/Stress Test: Software load test

Validation and Compliance:
« Acceptance test: validation of requirements
* Security test: comparison with known vulnerabilities (CVE).
Deployment: the software is distributed in production
* Pre-production installation
« Smoke test
* Production installation
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CI/CD Pipeline

« A CI/CD pipeline breaks down into distinct subsets of activities. Typical
pipeline stages include:
« Build: The build phase of the application.

« Test: The stage where the code Is tested.
* Unit tests: elementary unit tests of the software
 Integration Testing: Testing the interaction between the most basic software
« Functional Test: test that given an input the Software (Backbox) provides the expected
output

ST SR HOCAT BRieyen e emtieated

- Test: the phase m_whlch the software is tested in execution. _
« Deployment Testing: Software installation testing, for example on different platforms
« Load/Stress Test: Software load test

Validation and Compliance:
- Acceptance test: validation of requirements
« Security test: comparison with known vulnerabilities (CVE).

Deployment: the software is distributed in production
* Pre-production installation
« Smoke test

 Production installation N 20
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Tools

e GitLab CI

e GitHub Actions |
e Jenkins Travis Cl Qa9

* Travis ClI @ o @
Jenkins

* Bamboo/Bitbucket Pipelines (Atlassian)

¢, Bamboo

u Bitbucket Pipelines

A. Costantini, SOSC - 2022 21
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GitLab.com

Username or email

|

Password

|

(_) Remember me Forgot your password?

By signing in you accept the Terms of Use and acknowledge the Privacy

* https://gitlab.com/users/sign_in

Policy and Cookie Policy.

Don't have an account yet? Register now

Sign in with

G Google ©) GitHub W Twitter

= | Q Search Gitlab hlesforce
ne
Projects New project
Your projects 25 Starred projects 0 Explore projects  Explore topics ~ Pending deletion Filter by name ‘ Name
All Personal
Alessandro Costantini / sosc-2022-demo & Owmer ® %0 ¥0 10 DO Updated 16 hours ago

demo 4 sosc 2022 23



Create blank project

Create a blank project to store your
files, plan your work, and collaborate
on code, among other things.

Import project

Migrate your data from an external
source like GitHub, Bitbucket, or
another instance of GitLab.

®O==,"
»

A. Costantini, SOSC - 2022
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Create from template

Create a project pre-populated with
the necessary files to get you started
quickly.

Run CI/CD for external
repository

Connect your external repository to
GitLab CI/CD.

24
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New project > Import project

Import project from History

&) Gitlab export | €) GitHub W Bitbucket Cloud © Bitbucket Server | ¥ FogBugz = " Gitea &’ Repository by URL

[5] Manifest file

A. Costantini, SOSC - 2022 23
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* https://gitlab.com/alexcos78/sosc-2022-demo.git

Git repository URL

[ https://qgitlab.com/alexcos78/sosc-2022-demo.git

Project URL Project slug

‘ https://gitlab.com/ = alexcos78 ¥/ | sosc-2022-demo-2

Pick a group or namespace where you want to create this project.

Want to organize several dependent projects under the same namespace? Create a group.

Project description (optional)

Description format

Visibility Level (?)
() & Private
Project access must be granted explicitly to each user. If this project is part of a group, access is granted to members of the group.

O @ Public

The project can be accessed without any authentication.

A. Costantini, SOSC - 2022 26
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sosc-2022-demo-2 ® Av!| tstar 0 ¥rok 0
Project ID: 41411060 [

0- 43 Commits ¥ 2 Branches < 0Tags (5 133 KB Project Storage

Lﬁﬁa‘ Update gitlab-ci.yml adsaz63e (B
€2 Alessandro Costantini authored 16 hours ago

main sosc-2022-demo-2 / + v Find file WebIDE ~ &y v

Name Last commit Last update
& gitlab-ci.yml Update gitlab-ci.yml 16 hours ago
m+ README.md Create README.md 1 day ago

27
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/ + R L] 1 v v

S sosc-2022-demo & av Yr Star 0 % Fork 0
Project ID: 41397276 [3

-39 Commits ¥ 2Branches <7 0Tags [ 348 KB Project Storage

demo 4 sosc 2022 & _gitlab-ci.yml [ 215 bytes
# .gitlab-ci.yml
45> Update .gitlab-ciyml G :
b :
<€2¥ Alessandro Costantini authored 16 hours ago £ The names and order of the pipeline stages
stages:
- build
main sosc-2022-demo /  + v Find file Web IDE  ~ & v - test
- deploy

[©) README [ cyco configuration Add LICENSE Add CHANGELOG Add CONTRIBUTING Add Ki
! ! ! build-job-example:

__________ T stage: build
{6} Configure Integrations | E
! script:
- echo "Building the 'Hello World' app for ™ $GITLAB_USER_LOGIN

Name Last commit
test-job-example:
& gitlab-ciyml Update .gitlab-ci.yml s-tase: test
script:
README.md Create README.md - echo "Testing the 'Hello World' app"
e -m reate .m

deploy-job-example:
stage: deploy
script:
- echo "Deploying the 'Hello World' app in"™ $CI_COMMIT BRANCH

A. Costantini, SOSC - zuzz
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Git has to be intalled in your platform

https://git-scm.com/book/en/v2/Getting-Started-Installing-Git

alexc@LAPTOP-590KG1CS MINGW64
$ git --version
git version 2.38.0.windows.1

https://www.atlassian.com/git/glossary

A. Costantini, SOSC - 2022 23
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alexc@LAPTOP-590KG1CS MINGW64 (main)

$ git clone https://gitlab.com/alexcos78/sosc-2022-demo-2.g1it
Cloning into 'sosc-2022-demo-2'...

remote: Enumerating objects: 168, done.

remote: Counting objects: 100% (168/168), done.

remote: Compressing objects: 100% (93/93), done.

remote: Total 168 (delta 37), reused 168 (delta 37), pack-reused O
Receiving objects: 100% (168/168), 81.47 KiB | 6.27 MiB/s, done.
Resolving deltas: 100% (37/37), done.

https://www.atlassian.com/git/glossary

A. Costantini, SOSC - 2022 30



alexc@LAPTOP-590KG1CS MINGwW64
$ cd sosc-2022-demo-2/

alexc@LAPTOP-590KG1CS MINGWwW64

$ 1s -la

total 18

drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
-rw-r--r--
-rw-r--r--

RRRRR

alexc
alexc
alexc
alexc
alexc

197609 O
197609 O
197609 O
197609 437
197609 36

Nov
Nov
Nov
Nov
Nov

(main)

28 10:38 ./

28 10:38 ../

28 10:38 /

28 10:38 .gitlab-ci.yml

28 10:38 README.md

A. Costantini, SOSC - 2022
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alexc@LAPTOP-590KG1CS MINGW64 ~/sosc-2022-demo-2 (main)
$ git config --global user.email "alessandro.costantini@cnaf.infn.it"

alexc@LAPTOP-590KG1CS MINGW64 ~/sosc-2022-demo-2 (main)
$ git config --global user.name "Alessandro Costantini"

A. Costantini, SOSC - 2022 32
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alexc@LAPTOP-590KG1CS MINGW64 ~/sosc-2022-demo-2 (main)
$ cat .git/config

[remote "origin']

url = https://gitlab.com/alexcos78/sosc-2022-demo-2.git

fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]

remote = origin
merge = refs/heads/main

alexc@LAPTOP-590KG1CS MINGW64 ~/sosc-2022-demo-2 (main)
$ git branch

* main

A. Costantini, SOSC - 2022 33



alexc@QLAPTOP-590KG1CS MINGW64 (main)
$ vim README .md

alexc@LAPTOP-590KG1CS MINGWwW64 (main)
$ git status

On branch main

Your branch is up to date with 'origin/main'.

Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git restore <file>..." to discard changes in working
directory)
modified: README .md

no changes added to commit (use "git add" and/or "git commit -a")

A. Costantini, SOSC - 2022
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alexc@LAPTOP-590KG1CS MINGw64 (main)
$ git commit -a -m "Update readme"

[main ee48787] Update readme

1 file changed, 1 insertion(+)

alexc@LAPTOP-590KG1CS MINGW64 (main)

$ git status

Oon branch main
Your branch is ahead of 'origin/main' by 1 commit.
(use "git push"” to publish your local commits)

nothing to commit, working tree clean

A. Costantini, SOSC - 2022
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alexc@LAPTOP-590KG1CS MINGW64 (main)

$ git push

Enumerating objects: 5, done.

Counting objects: 100% (5/5), done.

Delta compression using up to 8 threads

Compressing objects: 100% (2/2), done.

wWriting objects: 100% (3/3), 329 bytes | 329.00 KiB/s, done.

Total 3 (delta 0), reused 0 (delta 0), pack-reused O

To https://gitlab.com/alexcos78/sosc-2022-demo-2.g1t
4d8a263..ee48787 main -> main

A. Costantini, SOSC - 2022 36
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g $50sc-2022-demo-2& Al %star | 0| % Fork | 0
Project ID: 41411060 [&

-O- 44 Commits ¥ 2 Branches <7 0Tags [ 215 KB Project Storage

&% Update readme @ eea8787b | [
4¥  Alessandro Costantini authored 3 minutes ago

A. Costantini, SOSC - 2022 37
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Commit ee48787b [?, authored 3 minutes ago by Lfg% Alessandro Costantini Browse files Options v
Y

Update readme
- parent 4d8a263e & main

$1 No related merge requests found

(%) Pipeline #706726474 failed

Changes 1 Pipelines 1

Showing 1 changed file ~ with 1 addition and 0 deletions Hide whitespace changes | Inline | Side-by-side
v [F) README.md [ +1 -0 @ View file @ee48787b

# sosc-2022-demo
demo 4 sosc 2822

%+ again a demo

38
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Lﬁ&;‘ Update readme ®
XY Alessandro Costantini authored 49 minutes ago

main sosc-2022-demo-2 /  + v History Find file Web IDE oy v

eea8787b | [

Name This directory Last update
New file
¥ qitlab-ciyml 17 hours ago
? y Upload file ?
m+ README.md New directory 49 minutes ago
This repository
A README.md
New branch
New tag

sosc-2022-demo

demo 4 sosc 2022 again a demo

A. Costantini, SOSC - 2022 39
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New Branch

New Tag

Branch name ‘ developer
Do you want to create a release with the new tag? You can do that in the New release page.
Create from main Tag name
Existing branch name, tag, or commit SHA v1.0.0
Create from

Create branch Cancel main

Existing branch name, tag, or commit SHA

Message

Fisrt release

Optionally, add a message to the tag. Leaving this blank creates a lightweight tag.

Create tag Cancel

A. Costantini, SOSC - 2022 40



alexc@LAPTOP-590KG1CS MINGW64 ~/sosc-2022-demo-2
(main)

$ git fetch
From https://gitlab.com/alexcos78/sosc-2022-demo-2
* [new branch] developer -> origin/developer

alexc@LAPTOP-590KG1CS MINGW64 ~/sosc-2022-demo-2
(main)
$ git branch -r
origin/HEAD -> origin/main
origin/alexcos78-main-patch-00052
origin/developer
origin/main

A. Costantini, SOSC - 2022
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alexc@LAPTOP-590KG1CS MINGW64 ~/sosc-2022-demo-2
(main)

$ git checkout developer

Switched to a new branch 'developer'

branch 'developer' set up to track 'origin/developer'.

alexc@LAPTOP-590KG1CS MINGW64 ~/sosc-2022-demo-2
(developer)
$ git branch
* developer
main

A. Costantini, SOSC - 2022 42
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CI/CD in GitLab

The CI/CD is integrated in GitLab and allows
software development according to the
methodologies

Continuous Integration
* Adeveloper has his repository in GitLab and
with each "push” on the repository, possibly also
for development branches, a series of scripts
starts that compile and test the application

Continuous Delivery
« Astep further than CI; the application is
released for the repository

Continuous Deployment
 The application released is put into production
automatically without manual intervention

s ©

Package

Container Registry

, NPM Registry
/o=
/& / Maven repository
* Y
Verify
ogo—— @) —o00—Q— @
® & @ 5 &
OO ©
Q. @,
I Continuous Integration ¥
Automatically build and test T

i= ' Code Quality Deploy Review App

= Performance testing = .-~
B ||«
&= JUnit Tests

’» i= ' Container Scanning
= Dependency Scanning

https://docs.gitlab.com/ee/ci/quick start/index.html

A. Costantini, SOSC - 2022
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ey
Release

GitLab Pages
Canary

Feature Flags

Continuous Delivery
Click to deploy to production

»@=| @ ||

¢/ Continuous Deployment

Automatically deploy to production

GitLab Releases
Deploy Boards

Auto Deploy

44


https://docs.gitlab.com/ee/ci/quick_start/index.html

CI/CD in GitLab

What is needed? A repository and a file.

The CI/CD is configured through a .gitlab-ci.yml file present in the root of the repository.

When pushed to the repository, the file executes a pipeline: a set of instructions that execute
jobs on a runner

The file .gitlab-ci.yml is a YAML file
* https://en.wikipedia.org/wiki/YAML cimple:

e https://yaml.org/ script:
- echo "bellashell"

In this file, you define:
* The structure and order of jobs that the runner should execute.
» The decisions the runner should make when specific conditions are encountered.

<R

Istituto Nazionale di Fisica Nucleare


https://en.wikipedia.org/wiki/YAML
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CI/CD in GitLab

### Test simple pipeline

Pipeline: is the highest level component of the CI/CD cinple:
script:

- echo "bellashell"

e Simple pipeline

e Complex pipeline
* https://gitlab.com/gitlab-org/gitlab/blob/master/.gitlab-ci.yml

Using docker image sha256:380e315adb2f96afe5T@b2

b8c@defcl ...
include: bellashell
stages: variables: - local: .gitlab/ci/build-images.gitlab-ci.yml
g b RAILS EﬁV' - - local: .gitlab/ci/cache-repo.gitlab-ci.yml
= 5ync NODE ENV'."test" - local: .gitlab/ci/cng.gitlab-ci.yml
- - - local: .gitlab/ci/docs.gitlab-ci.yml
prepare # we override the max_old_space_size to prevent O00M errors _ LEE:l' g;tl:bii;jf?i:tzid aiti;bYZi ml
- build-images NODE_OPTIONS: —-max_old_space_size=3584 P : oAy
i SIMPLECOV: "true" - local: .gitlab/ci/global.gitlab-ci.yml
— fixtures o DEPTH: “2;:‘:8 - local: .gitlab/ci/memory.gitlab-ci.yml
— test - i - local: .gitlab/ci/pages.gitlab-ci.yml
GIT_SUBMODULE_STRATEGY: "none" - local: .gitlab/ci/ga.gitlab-ci.yml
- pos’F—test GET_SOURCES_ATTEMPTS: “3 . - local: .gitlab/ci/reports.gitlab-ci.yml
- review-prepare KNAPSACK_RSPEC_SUITE_REPORT_PATH: knapsack/report—mas-terj]son - local: .gitlab/ci/rails.gitlab-ci.yml
- review FLAKY_RSPEC_SUITE_REPORTTPATH. rspec_flaky(repqrt—su1te.]son - local: .gitlab/ci/vendored—-gems.gitlab—ci.yml
RSPEC_TESTS_MAPPING_PATH: crystalball/mapping.json - local: .gitlab/ci/review.gitlab-ci.yml
- dast RSPEC_PACKED_TESTS_M?PPING:PATH: crystalball/packed-mapping.json - local: .gitlab/ci/rules.gitlab—ci.yml
= qa BUILD—ASSETS—ITAGE: false . - local: .gitlab/ci/setup.gitlab-ci.yml
- post-ga ES—JAVA—OPT?:" —Xm?256m —me?sﬁm ] ) . - local: .gitlab/ci/dev-fixtures.gitlab-ci.yml
_ pages ELASTIC_URL: "http://elastic:changeme@elasticsearch:9200 - local: .gitlab/ci/test-metadata.gitlab-ci.yml
pag ) DOCKER_VERSION: "20.10.1 - local: .gitlab/ci/yaml.gitlab-ci.yml
- notify CACHE_CLASSES: “true" - local: .gitlab/ci/releases.gitlab-ci.yml

- local: .gitlab/ci/notify.gitlab-ci.yml

- local: .gitlab/ci/dast.gitlab-ci.yml

- local: .gitlab/ci/workhorse.gitlab-ci.yml
- local: .gitlab/ci/graphgl.gitlab-ci.yml

A. Costantini, SOSC - 2022 46



CI/CD in GitLab

This example shows three jobs:
* Dbuild-job-example, test-job-example, t

deploy-job-example.

The comments listed in the echo
commands are displayed in the Ul when

you view the jobs.

The values for the predefined variables

$GITLAB_USER_LOGIN and

$CI_COMMIT_BRANCH are populated

when the jobs run.

<R
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gitlab-ci.yml [y 415 bytes

stages:
- build
- test
- deploy

build-job-example:
stage: build
script:
- echo "Building the 'Hello World' app for ™ $GITLAE_USER_LOGIN

test-job-example:
stage: test
script:
- echo "Testing the 'Hello World' app”

deploy-job-example:
stage: deploy
script:
- echo "Deploying the "Hello World' app in™ $CI_COMMIT_BRANCH

A. Costantini, SOSC - 2022 47


https://docs.gitlab.com/ee/ci/variables/predefined_variables.html

<R
CI/CD in GitLab

Keywords stages & stage

Stages
 Define the stage containig groups of job

 The order of the arguments defines the execution order
of the job

 Is globally defined
* |If not defined, the default stage are build, test, deploy

Stage

* Defines the job executed in the stage —

 If stages is not defined, there are 5 default stage (executed in
the order) .pre, build, test, deploy, .post

 To ajob without stage is assingned the stage test

A. Costantini, SOSC - 2022 48
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CI/CD in GitLab

Pipeline

Besides the keywords to be used to "build" the pipeline, there are environmental
variables that are defined in the execution of the jobs and are useful for

. control the behavior of jobs and pipeline —

e  Assume a value to be used in the job
. avoid hard-coded values in the file .gitlab-ci.yml

. https://docs.gitlab.com/ee/ci/varia efined variables.html

- echo $TEST_VAR and $TEST_VAR_JOB

. define custom variables

e pipeline generating an
artifact (a product of the job)

pdf:
The artifact is a pdf that will be script: xelatex mycv. tex
removed after a week artifacts:
expire_in and it is in the folder paths:
paths related to the repository - mycv. pdf

where the job is executed expire_in: 1 week

49
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https://docs.gitlab.com/ee/ci/variables/predefined_variables.html

CI/CD in GitLab

There are many temlates available in the GUI for .gitlab-ci.yml

https://gitlab.com/gitlab-org/gitlab-foss/tree/master/lib/gitlab/ci/templates

From the GitLab editor, file can be modified

https://docs.gitlab.com/ee/ci/yam|/README.html#variables

11 Bash.gitlab-ciyml

11 C++.gitlab-ciyml

11 Chef.gitlab-ciyml

{1 Clojure.gitlab-ciym|

¢+ Code-Quality.gitlab-ci....

¢ Composergitiab-ciyml

£} Crystal.gitlab-ciymi
11 Dart.gitlab-ciyml

11 Deploy-ECS.gitlab-ciy.

{1 Django.gitlab-ciym|

£} Dockergitlab-ciyml

1 Elixir.gitlab-ciyml

1+ Flutter.gitlab-ciyml|

11 Go.gitlab-ciyml

11 Gradle.gitlab-ciyml

11 Grails.gitlab-ciyml

41 Hallo-World aitlab-civml

mut_config fies | gitiab-clymi Findfile | Bame  History | Permalink

&  41836ca7 §

« This GitLab C1 configuration s valid, Leam more

B gitlab-ciyml & 51 byies

Write pipeline configuration ~ Visualize Lint  View merged YAML

# This file is a template, and need editing before it works on your project.
# see https://docs.gitlab. /¢i/yanl/README htnl for all available options

# you can delete
# tnage: bus

Here you can:

- echo "For example you might run an update here or install a build dependency"
- echo "Or perhaps you might print out some debugging details”

ine if you're not using Docker

. . .
after_script:
= echo "After script section"
- echo "For example you might do some cleanup here"

buildl:

Visualize the pipeline

- echo “Do your build here"

testl:
stage: test

Verify the sintax N

- echo “For example run a test suite®

test2:
stage: test

[car | oo e |y

- echo “Far exangle you might run an update here ar install & build dependency”
- echa O perhaps you might print cut some debugging details”

after_script:
= fter script section”
- echo "Far example you might do some ¢lesnup here”

buildl:
stage: build
seript:
- echo “Do your build here"

testl:
stage: test
seripts
- eche “Da a test here"
- echo “for exanple run a test suite”

test2:
stage: test
seript:
- echo “Da another parallel test here”
- eche “Far example run a lint test”

deployl:
stage: deploy
seript:
~ echo “Da yaur depley here”

A. Costantini, SOSC - 2022

Add latest changes from gitlab...

Add yaml lint

Add latest changes from gitlab...
Add latest changes from gitlab...
Refactor Code Quality templat...
Add latest changes from gitlab...
Add latest changes from gitlab...
Add latest changes from gitlab...
Add latest changes from gitlab...
Add latest changes from gitlab...
Add latest changes from gitlab...
Add latest changes from gitlab...

Add latest changes from gitlab...

Add yaml lint
Tidy up Cl templates

Add yam lint

Add latest changes from gitlab...
dd latest changes from gitlab...
dd latest changes from gitlab...

dd latest changes from gitlab...

INF
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6 months ago
1 year ago

1 month ago
& months ago
1year ago

9 months ago
6 months ago
9 months ago
9 months ago
6 months ago
4 weeks ago
6 months ago
4 months ago
1 year ago

2 years ago

1 year ago
1week ago
1week ago

1 month ago

1 month ago
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CI/CD in GitLab

Who is executing the conde in .gitlab-ci.ym/?
 therunner

 In GitLab runners can be used by presenting the
credit card

* |n GitLab INFN there are shared runners, 16 runner
available for the users

https://docs.gitlab.com/ee/ci/quick start/index.html#e

nsure-you-have-runners-available

The job is executed by one runner

In the dashboard can be seen the
execution time of each job

& #164 (abc4f63a)
BALTIG-RUNNER-WIN-1

L visual studio L windows J

@ #147 (a4b08b59)

baltig-runner-10.cnaf.infn.it

L docker Y runner-10 Y shared
A #262 (IGBpFA2h)

baltig-runner-macos-02.cnaf.infn.it

CED D € €D

@ #263 (3j¥TVdNV)

baltig-runner-windows-02.cnaf.infn.it

| shared L visual studio L windows J

Running with gitlab—runner 13.11.8 (7f7a4bb@)

on baltig-runner-8 3242bd47

Using Docker executor with image centos:latest ...

Pulling docker image centos:latest ...

INFN
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@ #146 (1e8a9978)
batilg-runner-9.cnaf.infn.it

@ #2617 (KopTsMzi)

baltig-runner-macos-01.cnaf.infn.it

L macos Y mojave J osi ] shared

@ #149 (72dcb49d)
baltig-runner-12.cnaf.infn.it

@ #153 (eab6c56d)

baltig-runner-16.cnaf.infn.it

Using docker image sha256:380e315adb2f96afe5T@b27808b87728ae95231fe3bddlel6b9babB63@7728155 for centos:latest
b8c@defcl ...

Running on runner-3242bd47-project-3564-concurrent-@ via baltig-runner-8.cnaf.infn.it...

A. Costantini, SOSC - 2022
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CI/CD in GitLab

Dashboard enable the control of Cl (pipeline, job...)

3 Repository
¥ Issues 28
1 Merge requests 22
7 CI/CD

Pipelines

Editor

Jobs

#45938

#45931
yaml invalid

error

Status

¥ master < a274d%eb
Update .gitlab-ci.y...

(3 ){»

¥ master - ec871f1d
Update .gitlab-ci.y...

Job

#165441 v master - 67942661
#165440 v master < 61942661
#165438 v master < ab032976
#166437 v master < ab032976

#165435 v master - T42480a3

Pipeline

#45968 by

#45968 by

#45967 by

#45967 by

#45966 by

build

pages

build

pages

1Y Merge requests 20

¢ Cl/CD

Pipelines

Editor
Jobs

Schedules

pages

build

pages

build

pages

Duration

5 00:00:36
& 4 days ago

5 00:00:31
& 4 days ago

© 00:00:30
& 4 days ago

5 00:06:30
& 4 days ago

 00:00:37
& 4 days ago

s 00:07:47

Coverage

Status

Pipeline Inggerer

#45968

#as067
#45966
c Jobs
obs
il Schedules
& C
o Security & Compliani
L C Operations

Packages & Registrie
Analytics

Wiki

Snippets

Members

A. Costantini, SOSC - 2022

Commit

VP master - 67943661
Update index.html

¥ master <« ab@32976
Update .gitlab-ci.y...

P master - f42480a3
Update .gitlab-ci.y...

public/:
total 4

=W=TW=rW=

pdf/:
total 240
=PW=r——r—
public:
total 244
=MW=rwW-rw—

=rW=r=——r—
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Stages Durauon
(OISIO)] @ 00:01:08
- & 4 days ago

Download pages:archive

o e

00:0"  artifact
4 dat

Download build:archive artifact

@ 00:08:25
& 4 days agoe

root 184 Apr 23 21:42 index.himl

root 242382 Apr 23 21:41 slide_ci_artifact.pdf

root 184 Apr 23 21:42 index.html

root 242382 Apr 23 21:42 slide_ci_artifact.pdf

& v
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GitHub Actions



GitHub Actions

* https://docs.qgithub.com/en/actions
 Available since Nov. 13, 2019

* Implemented on Microsoft Azure Pipelines

* Tightly integrated with the GitHub API

* YAML-based configuration

* Modular architecture, community-driven

* Windows, Linux, MacOS, self hosted runners
 Free for public repositories

A. Costantini, SOSC - 2022
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https://docs.github.com/en/actions

More than CI/CD?

INFN
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* GH Actions provides tools to automate any task on your Github-

hosted repository

GitHub Events

1: pull_request_comment on: delete on: release on: deployment on: pr
on: check_suite on: pull_request on: pull_request_review on: schedulec
on: issue_comment on: push on: page_build on: check_run on: mil

Trigger Cl build

Add positional arguments (fixes #26) - I

Use ValueTask in ICommand

Include shared props file Label issue
. @ Add support for autocompletion —mmm——— '""J
H @ -
How can I implement a custom converter? T .
p— ag reviewers
g .
n Add required options to help text
© Released v1.7.2 Post a message in Slack
Speaker: Alexey Golub 018 @Tyrrrz

A. Costantini, SOSC - 2022
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An example

¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml

bo|name: Simple workdiow Name of the workflow
3 on: [push]

Ll

5 jobs:

B build:

7 runs-on: ubuntu-latest

8

9 steps:
la - uszesz: actions/checkout@v?
11 - name: Write @ multi-line message
12 run: |
13 echo This demo file shows a
14 echo wvery basic and easy-to-understand workflow.

https://github.com/aIexcos78/sosc-2022-demo/b|ob/main/.g!tzfgzuzb/workﬂows/simpIe_buiId.ymI

A. Costantini, SOS
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¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml

1 name: Simple workflow

2

5 |on: [push] Events that trigger the workflow
4

5 jobs:

B build:

7 runs-on: ubuntu-latest

8

9 steps:

18 - uses: actions/checkout@vl

11 - name: Write a multi-line message

12 run: |

13 echo This demo file shows a

14 echo very basic and easy-to-understand workflow.

https://github.com/aIexcos78/sosc-2022-demo/b|ob/main/.g!tzfgzuzb/workflows/simpIe_buiId.ymI

A. Costantini, SOS
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Workflow jobs

We have only one job in this workflow, the build job

Jobs

A job is a set of steps that execute in the same runner. By default, a
workflow with multiple jobs will run those jobs in parallel. You can

¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml
1 name: Simple workflow
3 an: [push]
4
5 | jobs:
B build:
7 runs-on: ubuntu-latest
8
g steps:
1a - uses: actions/checkout@v?
11 - name: Write a multi-line message
12 run: |
13 echo This demo file shows a
14 echo very basic and easy-to-understand workflow.

also configure a workflow to run job sequentially. For example, a
workflow can have two sequential jobs that buold and test code,

where the test job is dependent on the status of the buold job. If
the build job fails, the test job will not run.

https://github.com/aIexcos78/sosc-2022-demo/b|ob/main/.g!tzfgzuzb/workﬂows/simpIe_buiId.ymI

A. Costantini, SOS
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¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml
Supported runners and hardware resources

Hardware specification for Windows and Linux virtual machines:

1 name: Simple workflow
2 = ZF-core CPU
3 on: [push] » 7 GB of RAM memory
4 = 14 GB of S50 disk space
5 jobs: Hardware specification for macOS virtual machines:
5 | build: The job runs on an * 3-core CPU
7 runs-on: ubuntu-latest * 14 GB of RAM memory
3 Ubuntu runner = 14 GB of 55D disk space
g steps: Virtual environment ML weorief lowy lakzed
18 - uses: actions/checkout@vl
. , , Windows Sarvar 2019 windows-latest oFf windows-2019
11 - name: Write a multi-line message
12 run: | Windows Server 2018 windows-2016
13 echo This demo file shows a Lisuniu 20,04 phuntu=latest OF uvbumtw=20.04
14 echo very basic and easy-to-understand workflow.
Ubuniu 18.04 uhuntu-18. 04
Ubuntu 16.04 ubiantu=16. 84

https://docs.github.com/en/actions/using-github-hosted-
runners/about-github-hosted-runners

https://github.com/aIexcos78/sosc-2022-demo/b|ob/main/.g!tzgéjzb/workﬂows/simpIe_buiId.ymI

A. Costantini, SOS



¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml
1  name: Simple workflow

3 on: [push]

4

5 Jjobs:

= build:

7 runs-on: ubuntu-latest

8

9 zteps:
1@ - uses: actions/checkout@v2
11 - name: Write a multi-line message
12 run: |
13 echo This demo file shows a
14 echo very basic and easy-to-understand workflow.

INFN

Istituto Nazionale di Fisica Nucleare

The steps that make up this build job

Steps

A step is an individual task that can run commands in a job.
A step can be either an action or a shell command.

Each step in a job executes on the same runner, allowing
actions in that job to share data with each other.

https://github.com/aIexcos78/sosc-2022-demo/b|ob/main/.g!tzfgzuzb/workﬂows/simpIe_buiId.ymI

A. Costantini, SOS



INFN

Istituto Nazionale di Fisica Nucleare

¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml

1  name: Simple workflow

3 on: [push]

4

5 jobs:

6 build: The first step is the execution of the checkout action
7 runs-on: ubuntu-latest

9 steps: .
la - uses: actions/checkout@vl Actlons
11 - name: Write a multi-line message
= run: | Actions are standalone commands that are combined into
13 echo This demo file shows a .

| ) steps to crate a job.

14 echo wvery basic and easy-to-understand workflow.

Actions are the smallest portable building block of a
workflow.

You can create your own actions, or use actions created by
the CitHub community.

To use an action in a workflow, you must include it as a step

https://github.com/aIexcos78/sosc-2022-demo/b|ob/main/.g!tzfgzuzb/workﬂows/simpIe_buiId.ymI

A. Costantini, SOS
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¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml

1 name: Simple workflow

2

3 on: [push]

4

5 jobs:

B build:

7 runs-on: ubuntu-latest

8

9 steps:

18 - uses: actions/checkout@vl

11 - name: Write a multi-line message

12 Fun: | The run keyword tells the job to execute a
13 echo This demo file shows a Command on the runner.
14 echo very basic and easy-to-understand workflow.

https://github.com/aIexcos78/sosc-2022-demo/b|ob/main/.g!tzfgzuzb/workﬂows/simpIe_buiId.ymI

A. Costantini, SOS



¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml

Il [ =]

(T T

ey ]

(]

name: Simple workflow

on: [push]

jobs:
build:

runs-ons ubuntu-latest

- uses: actions/checkout@vl

- name: Write a multi-line message
run: |
echo This demo file shows a

echo very basic and easy-to-understand workflow.

A. Costantini, SOSC - 2022

Set up job

Run actions/checkouti@v?

Write 2 multi-line message

Post Run actions/checkout(

Complete job

INFN
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sosc-2022-demo / .github / workflows / simple_build.yml

name: Simple workflow
on: [push]
jobs:
build:
runs-on: ubuntu-latest
steps

uses: actions/checkout@v?

name: Write a multi-line message
run: |

echo This demo file shows a

echo very basic and easy-to-understand workflow.

A. Costantini, SOSC - 2022

Set up job

Current runner version:
rating tem

Runner Image

Runner Image Provisioner

GITHUE_TOKEN Permissions
Secret source: Actions
Prepare workflow directory
Prepare all required actions

Getting action download info

Download action repository 'actions

INFN
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Jcheckoutgv?'
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¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml

1  name: Simple workflow

“
3 on: [push] Run actions/checkout@wv
4
5 jobs:
B build: , , , .
tting Git version 1nfo
7 - ' - 5
J runs-on: ubuntu-latest Temporarily overriding HOME='/home/
8 Adding repository directory to the
9 steps: ‘usr/bin/git config --global --add safe.directory /home/runner/work/
a - uses: actions/checkout@v2 Deleting the contents of ' /home/runner/work,/sosc-: dema/sosc-2
11 - name: Write a multi-line message > Initializing the repository
17 FUR | » Disabling automatic garbage collection
- . s = Setting up auth
13 echo This demo file shows a = b
. _ etching the repository
14 echo wvery basic and easy-to-understand workflow.

k= F
» Determining the checkout info
e C

hecking out the ref

https://github.com/actions
https://github.com/marketplace?type=actions

A. Costantini, SOSC - 2022


https://github.com/actions
https://github.com/marketplace?type=actions

¥ main ~  sosc-2022-demo / .github / workflows / simple_build.yml

o R

==

(]

name: Simple workflow
on: [push]
jobs:

build:

runs-ons ubuntu-latest

- uses: actions/checkout@vl

- name: Write a multi-line message
run: |
echo This demo file shows a

echo very basic and easy-to-understand workflow.

A. Costantini, SOSC - 2022
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jobs:

sosc-2022-demo / .github / workflows / simple_build.yml

name: Simple workflow

[push]

build:

runs-ons ubuntu-latest

- uses: actions/checkout@vl

- name: Write a multi-line message
run: |
echo This demo file shows a

echo very basic and easy-to-understand workflow.

INFN
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w o Post Run actions/checkout@v?

ob cleanup.

git version 2

Temporarily overriding H

="' fhome/runner/worky_temp,/ddd52a

Adding repository directory to the temporary git global config as a safe direc

fusr/bin/git
fusr/bin/git
fusr/bin/git
Susr/bin/git
http.http

fusribin/git
fusr/bin/git

Complete job

config --global --add safe.directory
config --local --name-only % . sshCommand
submodule foreac recursive git config ocal --na only --ge
config --local --name-only --get-regexp httph.https\:\/\/github.
github. com/ aheader

config --local --unset-all http.http github.com/ raheader

submodule Foreac recursive git config --local --nam

only --ge

Cleaning up orphan proces

A. Costantini, SOSC - 2022
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An (bit more complex) example

name: Python package
on: [push]

Jjohs:
build:

This workflow will install Python dependencies, run lint
with a variety of Python versions

runs-cn: ubuntu-latest

strategy:

matrix:
#python-version: ["3.8"]
python-version: ["3.8", "3.9", "3.18"]
steps

- uses: actions/checkout@v3
- name: Set up Python ${{ matrix.python-version }}
uses: actions/setup-python@vi
with:
python-version: %{{ matrix.python-version }}
- name: Install dependencies
run: |

python -m pip install --upgrade pip

Python -m pip install flakes pytest https://github.com/alexcos78/sosc-2022-

if [ -f requirements.txt 1; then pip install -r requirements.txt; fi . .
- name: Lint with Flaked demo/blob/main/.github/workflows/python-workflow.yml
run: |

# stop the build if there are Python syntax errors or undefined names
flaked . --count --select=E9,F63,F7,F82 --show-source --statistics
# exit-zero treats all errors as warnings. The GitHub editor is 127 chars wide

flaked . --count --exit-zero --max-complexity=18 --max-line-length=127 --statistics

ni, SOSC - 2022
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An (bit more complex) example -

name: Python package

on: [push]

Jjohs:
build:

runs-cn: ubuntu-latest

strategy:

matrix:
#python-version: ["3.8"]
python-version: ["3.8", "3.9", "3.18"]
steps

- uses: actions/checkout@v3

- name: Set up Python ${{ matrix.python-version }}
uses: actions/setup-python@vi
with:

python-version: %{{ matrix.python-version }}

- name: Install dependencies
run: |
python -m pip install --upgrade pip
python -m pip install flake8 pytest

This workflow will install Python dependencies, run lint
with a variety of Python versions

We provide input parameters to
the action using the with keyword

if [ -f requirements.txt 1; then pip install -r requirements.txt; fi

- name:; Lint with flakes

run: |

https://github.com/alexcos78/sosc-2022-

# stop the build if there are Python syntax errors or undefined names

flaked . --count --select=E9,F63,F7,FB82 --show-socurce --statistics demO/b|Ob/maIn/.glthub/WOrkﬂOWS/pythOI’]-WOI"kﬂOW.ym|

# exit-zero treats all errors as warnings. The GitHub editor is 127 chars wide

flaked . --count --exit-zero --max-complexity=18 --max-line-length=127 --statistics

ni, SOSC - 2022
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O Search or jump to... Pull requests Issues Codespaces Marketplace Explore

H alexcos78 / sosc-2022-demo  Public 42 Pin & Unwatch 1 = % |

{> Code Q Issues I Pun requests @ Actions ﬂa Projects M wiki m Security I~ Insights @ Settings

Actions New workflow All workflows Q. Filter workflow runs

Showing runs from all workflows

I All workflows

® X
Python package Tell us how to make GitHub Actions work better for you with three quick questions. Give feedback
@
Simple workflow
Management
45 workflow runs Event ~ Status « Branch ~ Actor -
E; Caches
@ Rename python-test.yml to python-workflow.yml e B 7 minutes ago
WO r-kfl OW hame Simple workflow #15: Commit b4afe73 pushed by alexcos78 6 Os
@ Rename python-test.yml to python-workflow.yml e B 7 minutes ago
Python package #1: Commit b4afe?3 pushed by alexcos73 ('f} 18s
@ Update python-test.yml ain B 7 minutes ago .
Simple workflow #14: Commit 4b3192c pushed by alexcos78 ('f} 125

A. Costantini, SOSC - 2022
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O Search or jump to... Pull requests Issues Codespaces Marketplace Explore

H alexcos78 / sosc-2022-demo  Public 42 Pin & Unwatch 1 = % |

{> Code Q Issues I Pun requests @ Actions ﬂa Projects M wiki m Security I~ Insights @ Settings

Actions New workflow All workflows Q. Filter workflow runs
Showing runs from all workflows
I All workflows

©), X
Python package Tell us how to make GitHub Actions work better for you with three quick questions. Give feedback
@
Simple workflow
Management
e Event ~ Status « Branch ~ Actor -
E; Caches
@ Rename python-test.yml to python-workflow.yml e B 7 minutes ago
Su Ccessfu I b u i I d Simple workflow #15: Commit bdafe73 pushed by alexcos78 6 s
@ Rename python-test.yml to python-workflow.yml e B 7 minutes ago
Python package #1: Commit b4afe?3 pushed by alexcos73 ('f} 18s
@ Update python-test.yml ain B 7 minutes ago .
Simple workflow #14: Commit 4b3192c pushed by alexcos78 ('f} 125
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O Search or jump to... Pull requests Issues Codespaces Marketplace Explore

H alexcos78 / sosc-2022-demo  Public 42 Pin & Unwatch 1 = % |

{> Code Q Issues I Pun requests @ Actions ﬂa Projects M wiki m Security I~ Insights @ Settings

Actions New workflow All workflows Q. Filter workflow runs
Showing runs from all workflows
I All workflows

® . X
Python package Tell us how to make GitHub Actions work better for you with three quick questions. Eve nt f| Ite r Give feedback
@
Simple workflow
Management
45 workflow runs Event ~ Status « Branch ~ Actor -
E; Caches
@ Rename python-test.yml to python-workflow.yml e B 7 minutes ago
Simple workflow #15: Commit bdafe73 pushed by alexcos78 6 s
@ Rename python-test.yml to python-workflow.yml e B 7 minutes ago
Python package #1: Commit b4afe?3 pushed by alexcos73 ('f} 18s
@ Update python-test.yml ain B 7 minutes ago .
Simple workflow #14: Commit 4b3192c pushed by alexcos78 ('f} 125

A. Costantini, SOSC - 2022



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

M alexcos78 / sosc-2022-demo  Public :

(> Code () Issues I Pull requests ® Actions B Projects [0 Wik © Security [~ Insights £83 Settings

#* main - P 1branch 0 tags Go to file Add file = <> Code~ About

demo 4 sosc 2022

I alexcos78 Rename python-testyml to python-workflow.yml v bdafe73 11 minutes ago {4) 38 commits
[0 Readme
github/w All checks have passed T # 0 stars
4 successful checks & 1watchi
[ READMEr 8 hours ago watching
W Python package / build (3.8) (push) Successful in 10s Details . % 0 forks
Successful build
README.md vy 0 Simple workflow / build (push) Successful in 23 Details for. thlS Commit Vi
v Python package / build (3.9) (push) Successful in 105 Details Releases
SOSC'. i fe A : Mo releases published
v Python package / build (3.10) (push) Successful in 10s Details Create o meu relense

demo 4 sosc 2022

Packages

Mo packages published
Publish your first package

A. Costantini, SOSC - 2022
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Triggers

# Trigger on push events on s # Trigger every midnight UTC
peclific branches on:
on: schedule:
push: - cron: '0 0 * x %'
branches:
- 'master’ # Trigger when an 1ssue 1s opened o
- 'release/*' r labeled
on:

# Trigger on manual dispatch 1ssues:

on: repository dispatch types: [opened, labeled]

A. Costantini, SOSC - 2022
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What is Argo? @FN

Istituto Nazionale di Fisica Nucleare

* Argoproj (or more commonly Argo) is a collection of open source
tools for Kubernetes to run workflows, manage clusters, and do
GitOps in Kubernetes.

* This includes Argo Workflows, Argo CD, Argo Events, and Argo
Rollouts.

e https://argoproj.github.io/

* https://github.com/argoproj

A. Costantini, SOSC - 2022


https://argoproj.github.io/
https://github.com/argoproj

. INFN
What is Argo? C

* Argo Workflows

* Kubernetes-native workflow engine supporting DAG and step-based
workflows

* Argo CD
* Declarative continuous delivery with a fully-loaded Ul

* Argo Rollouts

* Advanced Kubernetes deployment strategies such as Canary and Blue-Green
made easy

* Argo Events
* Event based dependency management for Kubernetes.
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Argo Workflows

* Argo Workflows is an open source container-native workflow engine for
orchestrating jobs on Kubernetes.

* Argo Workflows is implemented as a Kubernetes CRD (Custom Resource
Definition).
* Aresource is an endpoint in the Kubernetes API that stores a collection of API
objects of a certain kind.

* Custom resources are extensions of the Kubernetes API. It represents a
customization of a particular Kubernetes installation.

* Create and run advanced workflows entirely on Kubernetes

 https://argoproj.github.io/argo-workflows/


https://kubernetes.io/docs/concepts/overview/kubernetes-api/
https://kubernetes.io/docs/concepts/overview/working-with-objects/kubernetes-objects/
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Argo Workflows

* Define workflows where each step in the workflow is a container.

* Model multi-step workflows as a sequence of tasks or capture the
dependencies between tasks using a directed acyclic graph (DAG).

 Easily run compute intensive jobs for machine learning or data
processing using Argo Workflows on Kubernetes.

* Run CI/CD pipelines natively on Kubernetes without configuring
complex software development products.
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Main Features

* Fully featured Ul

* Templating and composability
* Workflow archive

* Cron Workflows

* REST API
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Main concepts in Argo

* Workflow
* the sequence of processes through which a piece of work passes from
initiation to completion
* Workflow template

* A workflow that is persisted on the cluster

* Can be submitted as a whole or referenced in part by other workflows or
workflows template
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How Argo Works

* Argo adds a new object to Kubernetes called a o
Workflow, that we can create and modify as any
other Kubernetes object (like a Pod or

Deployment). A Workflow is, in fancy speak, a o .
directed acyclic graph of “steps”.
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How Argo Works

With Argo, each “step” executes in a pod and can run in parallel with,
or as a dependency of, any number of other steps.

* Some of Argo's features include:
* parametrization and conditional execution
* passing artifacts between steps
* timeouts and retry logic
* recursion and flow control
suspend, resume, and cancellation
memoized resubmission
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How Argo Works

* Why do we want to use Argo? Why not use another tool like Airflow,
or hack something up on our existing Jenkins cluster?

 Because Kubernetes!

* Argo doesn't reinvent what Kubernetes already provides. If we know
how to attach a volume to a pod, we know how to attach a volume to
a step in our workflow. The same applies to networking, environment
variables, resource requests/limits, service accounts, node/pod (anti-
)affinities, and everything else a pod can define.

* This is possible because Workflows use the same mechanism as
vanilla Kubernetes Deployments or DaemonSets. For example, they
use a pod template.



https://kubernetes.io/docs/concepts/workloads/pods/pod-overview/#pod-templates

A Simple Workflow

* That said, let's take a brief look at possibly the simplest workflow

object

apiVersion: argoproj.io/vlalphail

kind: Workflow # new type of k8s spec
metadata:

generateName: hello-world- # name of the workflow spec
spec:

entrypoint: whalesay # invoke the whalesay template

templates:

- name: whalesay # name of the template

container:

image: docker/whalesay
command: [cowsay]
args: ["hello world"]

A. Costantini, SOSC - 2022
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* This workflow is largely analogous to running the following command
locally:

$ docker container run docker/whalesay cowsay "hello world"

* While this example isn't very exciting — fear not! Workflows can
quickly get complicated to suit our needs. There are several examples
of the features listed above in the official docs.


https://argoproj.github.io/argo/examples/

INFN
What Is Argo CD?

* Argo CD is a declarative, GitOps continuous delivery tool for
Kubernetes.

ons | Q, argocd-dev APPLICATION DETAILS TREE

* Argo CD automates the

deployment of the desired

APP HEALTH CURRENT SYMNC STATUS LAST SYNC RESULT
Miesing | QOUtOfSync mmanzaza | @ Sme 0K o application states in the specified
Succeeded o minute ago (Thu Feb 03 2022 11:47:24 GMT
0s00)

target environments.
o * Application deployments can

secred
Eminudes B misusies

ook smertimetot track updates to branches, tags,

-4

J=)

fo]

g

&
@
a\ﬂ
-

argocd-server

S ] K-
\ - ———— — — or pinned to a specific version of
@ argocd-dev E . O gc_ghd-an-.'-aﬂuheal-m-:onl:c er E - -_-,l #:JCLL-UE-‘--!IH: ication-controll .. E i .' ﬁl;lu-.d'dc"\"JlJlJlles]'llun'CUI||'u|. . . .
mmmmm - — S manifests at a Git commit.
o 9 :njapstl devrepo-server __ i !;, ;:qcr.:i dev-reparserves ir:; ljl " ,' gr;:;-:;dm-\- fepo I::;m‘:rm ° Ar‘go C D fOI IOWS th e G ito ps

—y | B — as the source of truth for defining
the desired application state.

- O Fge Pl i guctderseainust g oy [ greidevener s pattern of using Git repositories
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