Améliorer les performances et réduire la consommation de la CI/CD
— Pour France DevOps
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Historique Rapide

Créé en laboratoire pour :
N -  Analyse audio
3&\ ->  Runagnostique
N =  Gestion de données massives
1\ ~ by e
iy S =  Entrainement de modéles de réseaux de neurones
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Langage

Spécification textuelle et
syntaxe définie.

Gestion de flux

Transmet et répartit des flux
de données et signaux.

ks

Graphes

Définition de programmes
sous forme de graphes
orientés.

2

Formalisme

Structure le développement,

vérifie la validité des actions.

Moteur d’orchestration

Gestion de taches, threads,
processus, et machines.

&

Libre

Logiciel libre sous EUPL
European Union Public
Licence
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Un traitement

- Parametres
- Entrées/ Inputs
- Sorties/ Outputs

Eninterne:
- Traitements enfants
- Connexions

Paramétres
Entrées Sorties
_— Traitement
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.--- data amolunt A - outputs
Gl | SR "T=---  written_bytes - -

use fs/local::writeLocal
use std/text/convert/string::toUtf8

treatment writeText(
var filename: string
)
input text: Stream<string>
output written bytes: Stream<ul2s>

{
toutfs()
writeLocal(
path = filename
)]
Self.text -> toUtf8.text,encoded -> writelLocal.data,amount -> Self.written bytes
}

Y



Unsigned Si Floati oint
lntegners iming::s nu:lgb-:rs fext Loglc
us i8 32 char byte
ulé il6 fe4 string bool
u32 i32 void
u64 i64
ul2sg i128

Types de conteneurs Vec, Option, Map, etc.

Types de données construits Json, Command, etc.
Support de génériques

Support de traits

\ )

Fonc""‘ibns,Modéles, Contextes...

\ /

+ + o+ 4+

Livre : https://doc.melodium.tech/book/en/

Connexions
Stream Block
=>  Fluxcontinude =>  Unique élément
données transmis
Parameétres
\'£:14 Const
=>  Valeur possiblement ->  Valeur constante pour

différente pour
chaque piste -

Iinstanciation donnée

%
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treatment test[cicd: CicdDispatchEngine, logger: Logger](
var arch: Arch,
var pipeline: string,
var pre_commands: Vec<Command> = [],
var project: string,
var ref: string,
var sha: string,
var target: string,
var test: bool,
var test image: string

input binary: Stream<byte>

input testers: Stream<byte>

input trigger: Block<void>

output finished: Block<void>

model failureConcentrator: Concentrator()
model runner: CicdRunnerEngine()

/¥ oo ¥
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trigger

data

failed
finished




Ufi moteur
asynchrone
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Ecrit en Rust

Usage de futures asynchrones
Faible empreinte mémoire
Réactivité au systeme
Concurrence collaborative

er-1

rker-2

00007

Tosk stealing

-worker-3

. tasks.
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10-bound

New connection:

Registers listener’

and waker

/. \

Polling OS

Kernel

i Userspace

/ \

E:ask::spawn(async S }ﬂ [ async £ main() ]

I10-dependent futures
Ex. Teplistenericonnect
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Un programme sur
plusieurs moteurs

Répartition des traitements et flux au
travers de plusieurs moteurs situés
sur diverses machines.

->  0OSdifférents
=>  Architectures différentes
=>  Unseul programme

Programme

Machine 4

Machine B

(S P
Moteur |_ Moteur

2

Os X
arch Y

_ e Y,

Machine ¢

-------- SN

Moteur )
4 :

]
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1
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OS R
arch S
env T
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Délinéariser la CI/CD
Organiser un pipeline en graphe D
plutdt quen liste. > / k
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Etapes préparatoires

apt-get install

git pull
cache pull
npm install
build

HeH)

Cache

NPM

Build




Eviter un ordre imposé

LStart

»Pre Actions
,Business Actions
>Post Actions
>End

LResults

~_ Requiert la finalisation d'un
e S : pipeline pour obtenir des résultats.

Avoir I'ordre nécessaire

Faire les actions dans l'ordre
logique le plus pertinent pour
obtenir un résultat exploitable.

Faire au plus court, sans attendre
l'accessoire.

Le temps développeur vaut
davantage que le temps machine.




Etapes postérieures

Build

}
Test

l
Check

!

Store

!
Upload

!
Report

Attente dupipeline”™

‘complet pour avoig les

Arésultats

/

N
->

l:lll'-___——fabliiiil+_____a>.liiii'y\\\\\\S\

Make
cache
Liberté dordonnancement

Reésultats signifiants avant la fin du pipeline

Upload



Réduction du chemin critique de
pipeline au strict nécessaire.

Production Release

2
e
E / /
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0-’1%

Les Push/Store/Pull d'artéfacts
deviennent des connexions entre

pipelines

Autant de connexions que
nécessaire

Isolation fonctionnelle des
pipelines maintenues
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0-’1‘—}

Disruption de larelation 1:1entre
machines et pipelines

— Regroupement de pipelines sur
une méme machine

— Répartition d'un pipeline sur
diverses machines

Machine 4 Machine B

P I I P P e R R

.......
Casessssecscnnnsnemane e .. .ae e sssssasemssacane ...

P?pehne A P?peline B Pipeline @
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Oui / Sortie de données

Archive

valide ?

Machines et conteneurs instanciés
au besoin.

->  Pasde préconfiguration
nécessaire

=> Implémentation et

N execution souple

Recons-

truction

T~

Stop

runner

Start

runner
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Faire les choses a priori

— Réduction du temps front
— Annulation possible

Cancel

Build

Release
o0

Not passing

Cancel

.

Test
Build
‘ g ests '







$ melodium new --template cicd my cicd

?é? =

Création d'une e test e
Cl basique

dat: finished
ata nished M—w. .- O D

trigger
£ Compo.toml > ... 20 treatment main(
X name = "my cicd" 21 const api_token: string,
2 version = 30.1‘0.. 22 var output_directory: string,
3 23 var repository clone ref: string,
4 [dependencies] 24 var repository clone url: string,
2 P 5 25 const work location: string = "api®
5 cicd = "70.9.1" 2% ) =
6 distrib = ""0.9.1" 27 model cicd: CicdDispatchEngine(api_token = api_token, location = work location)
7 Is="79.9.1" 28 model logger: Logger()
* > 8 http = ""0.9.1" 29 {
9 log = ""0.9.1" 30 build[cicd = cicd, logger = logger](
o 10 net = "70.9.1" 31 repository clone ref = repository clone ref,
11 process = "9.9.1" 32 repository clone url = repository clone url
= ua " 33 )
E Stdk—_ "9'9'1 . 34 manageLogs [logger = logger] (
13 work = "70.9.1 35 output directory = output directory
b g 14 ) 36 )
¢ . 15 [entrypoints] 37 startup()
N 16 main = "my cicd::main" 38 lfest[cicd = cicd, logger = logger]() |
. ¥ b > - 39
3 40 startup.trigger --> rigger,data --> [test|.data
41 startup.trigger -----------c--cccecomnooo > |test| trigger,finished --> managelogs.stop

\\ ht‘tbs.://cadencé.ci/er;/dc')cs/frbrh—scratc'h/c'icd L
\’K\\f?’*“‘i LA -


https://cadence.ci/en/docs/from-scratch/cicd

treatment build[cicd: CicdDispatchEngine, logger: Logger](
var repository clone ref: string,
var repository clone url: string

input trigger: Block<void>
output data: Stream<byte>
model runner: CicdRunnerEngine()

inputs
trigger

SetupRunner[dispatcher = cicd, logger = logger, runner = runner]{
containers = [|container("ubuntu”, 1600, 10, 8000, |amd64(), [|mount("build-result", "/mounted/result” )], "ubuntu:noble", )]
cpu = 10,

storage = 1000,

volumes = [|volume("build-result”, 30)]
)

*
gitClone: stepOn[logger = logger, runner = runner](
commands = [
| command(“apt-get", ["update"]),
|command("apt-get", ["install", "-y", "git"]),
|command("git", ["config", "--global", "url.https://.insteadof"
|command("git*, [“clone", “--branch", repository clone ref,

1,

environment = |wrap<Environment>(
|environment(|map([]1), "/root", false, false)

).

executor_name = “ubuntu®,

name = "git"

-depth", "1", repository clone url, "project"])

)
[makeList: stepOn[logger - logger, runner = runner](
commands = |raw_commands ([
"sh -c \"ls -1 --almost-all | tee files-list.txt\"",
"mv files-list.txt /mounted/result/"
N,
environment = |wrap<Environment>(
|environment(|map([]), "/root/project”, false, false)
).
executor_name = "ubuntu",
name = "list",
out_file = "files-list.txt",
out_filesystem = "build-result"
)

stopRunner[runner = runner]()

self.trigger -> trigger,ready ->|gitClone.{rigger, completed -

trigger, finished -> i

ata -> Self.data

gitClone makelList stopRunner
setupRunner trigger compl... trigger compl... e
data data
error error
Hoos = failed failed
=S finished finished outputs
started started T~ @ datd

success success

[N

Equivalent d’un job

=>  Définition de traitements
-  Branchement de connexions
€ Connexions de déclencheurs
€ Connexions de données
=> Demarrage et arrét de runner ala volee
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treatment main(
const api token: string,
const work location: string = "api”

)

model cicd: CicdDispatchEngine(api token = api token, location = work location)

model logger: Logger()

->  “api” :Localisation du travail par APl distante
€  APIsurSaaS, Kubernetes, Cloud provider
&€ APlauto-hébergée
->  “compose” : Dispatch enlocal avec podman ou docker
compose
€ Testde Clsursapropre machine possible

)Ettps://doc.melodium.tech/latest/en/cicd/runners/CicdDisgatchEngine.htmI


https://doc.melodium.tech/latest/en/cicd/runners/CicdDispatchEngine.html

-

Configure des conteneurs
Configure des volumes

- Instancie un runner grace au | setupRunner | :
ﬁ CicdDispatchEngine j |
@ =>  Définit les caractéristiques pour le _maoe failed B~ i
setupRunner 1 moteur distant , ready .
=

treatment runnerBuild[cicd: CicdDispatchEngine, logger: Logger, runner: CicdRunnerEngine](

var name: string,

var on: Arch,

var rust_memory: u32 = 4000,
var rust_storage: u32 = 5000

input trigger: Block<void>
output failed: Block<void>
output ready: Block<void>

setupRunner[dispatcher = cicd, logger = logger, runner = runner](

containers = [|container("rust", rust _memory, 2000, rust storage, on, [|mount(“compilation-result”, "/mounted/result")], "rust:bullseye", )],
cpu = 1600,

memory = 500,

name = name,

stop_on_failure = false,

storage = 1300,

volumes = [|volume("compilation-result”, 1000)]

Self.trigger -> setupRunner.trigger
setupRunner.ready -> Self.ready

setupRunner.farted s=icel b falted https://doc.melodium.tech/latest/en/cicd/runners/setupRunner.html


https://doc.melodium.tech/latest/en/cicd/runners/setupRunner.html

@

setupRunner
-> Conteneurs
> VM
=>  Machine Physique
> JobK8S
= Compose

Other Mélodium
engine

e

-

Runner

Container 4
Image, CPU, Memory, Storage

élodium]

Container B
Image, CPU, Memory, Storage

T

CcPU
Memory Container C
Storage Image, CPU, Memory, Storage
Volume D Volume E i
Storage Storage

e e e e - e e e - — - - ——

"Executors” °



=>  Execute les commandes
2@: =>  Sorsladonnée de l'emplacement
indiqué out_*

stepOn

compilation: stepOn[logger = logger, runner = runner](

commands = [
| command(" rustc", ["--version"]),
|command("cargo”, ["--version"]),

|command("cargo”, ["build", "--package", "melodium", "--target", target),
|command("mv", [|format("target/{target}/{kind}/melodium{ext}",
|map ([

|entry(“target”, target),
|entry(“kind", |condition<string>(release, "release", "debug")),
|entry(“ext", |condition<string>(|contains(target, "windows"), ".exe", ""))
1)
), “/mounted/result/melodium”]
)
1,
environment = |wrap<Environment>(
|environment(environment variables, "/work/melodium”, true, false)
),
executor_name = "rust",
name = |format("{target} compilation”, |entry("target", target)),
out_file = "melodium",
out_filesystem = "compilation-result",
stop on failure = true

compilation

trigger compl...
data
error
failed <
finished —
started
success

https://doc.melodium.tech/latest/en/cicd/steps/stepOn.html


https://doc.melodium.tech/latest/en/cicd/steps/stepOn.html

stepOn
->  Exécute lescommandes

=> Sorsladonnée de lemplacement
indiqué out_*

Executor

StepOn
e .
e i
I - emd C 1
= cmd . /l

- — — ——— — — —— — — — — — — — — —

—————————— — —— — — — — — ——— ——

—~— o ——

—> data
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@
stepOnWithinput

ldentique a stepOn, mais :

=> Inscrit de ladonnée allemplacement

indiqué par in_*

----- installMelodi... |

data compl...
e trigger data
""" error
P failed
R finished =
L started

..... success T

installMelodium: stepOnWithInput[logger = logger, runner = runner](

commands = [

| command(“mv", ["/mounted/binaries/melodium", "/usr/local/bin/melodium"]),
| command( “chmod”, ["+x", "/usr/local/bin/melodium"])

1,

executor_name = "testers”,
in _file = "melodium",

in filesystem = "binaries",

name = |format("test:{target}", |entry("target", target))

X

P

https://doc.melodium.tech/latest/en/cicd/steps/stepOnWithInput.html



https://doc.melodium.tech/latest/en/cicd/steps/stepOnWithInput.html

@
stepOnWithinput

ldentique a stepOn, mais :
=> Inscrit de ladonnée allemplacement
indiqué par in_*

data ~

4 stepOnWithInput N
T T Tt T T TT \
: /File/From/in I
\ I
GTmEpET e :
| o )
I - ecmd C I
{ - cmd . /l
T T Tttt T }
l\ /F‘le/tO/out —1——% Jata
]
i



Runner / Executor 4

5

Exécution

|
|
: - Container/Executor B
: - Container/Executor C
I

Runner / Executor E

- Container/Executor F

e % ‘\\\\\_//1
-  Plusieurs steps peuvent avoir lieu : A e
simultanément ; I //'
€ Surdesrunners différents [ StepOn ] : /
€  Surunméme runner . :
€ Surunméme executor ; St
[ stepOn ]/
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Librairie Standard

std/flow

Gestion et manipulation
des flux.

std

std/ops

Opération sur les données.

std/*

conv/
data/
text/
types/

Autres librairies et modules :
fs, http, json, process, net, regex,
sql...

https://doc.melodium.tech/latest/en
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36
37
38
35
40
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43
44

46

@

JavaScriptEngine

treatment jsTreatment()
input data: Stream<Json>
output data: Stream<Json>
model js_engine: JavaScriptEngine(code="function greet(someone) {
return {
response: 'Hello ${someone}!",
ps: \"Thanks for contacting us\"}

)
{
process[engine = js_engine](code = "greet(value)")
unwrapOr<Json>(default = |null())
Self.data -> process.value
process.result -> unwrapOr.option,value -> Self.data
}

process

Permet I'usage de Javascript.
=>  Code JS exécuté pour chaque valeur en transit
=>  Entrée et sortie sous format JSON

Implémentation de procédures et fonctions utilitaires, a toutes fins
utiles.



$ melodium run .melodium-ci/Compo.toml myEntrypoint --output directory='"logs/""

B

Run Check
=>  Runparpoint dentrée, les -> Check possible, sans run
, parametres du traitement $ melodium check .melodium-ci/Compo.toml
\ dentrée sont des arguments =>  Principe fail-fast :
; CLI lintégralité du programme
t\\ est vérifié avant toute
exécution effective. Pas d’

™ [entrypoints]
main = "ci cd::main"
regenerate image = "ci cd/images::generate"

échec apres le lancement
« aladécouverte de la

daily = "ci cd::dailyTests" ligne ».
5 N i
/@ ‘

) e | \



Runners

@® CicdRunnerEngine
= setupRunner
= stopRunner

A

Dispatch

@® CicdDispatchEngine
- AP
- Compose(local)

o/

Exécution

= stepOn

» stepOnWithinput
= localStep

s simpleStep

$

JS

@ JavaScriptEngine
b process

Gestion de logs

@ Logger
= ManagelLogs

@

Référence

- doc.melodium.tech/latest/en
- doc.melodium.tech/book/en



https://melodium.tech/fr/docs/usage/documentation
https://doc.melodium.tech/book/en/introduction.html




e Github - Github Action fournie

° jobs:
Plateformes Glt melodium:
. . . . . uses: melodium-tech/github-actions/.github/workflows/melodium.yml@ve.9
Run et intégration au sein de Github & GitLab with:
command: run .melodium-ci/Compo.toml --api_token "\"<YOUR_JOB_API_TOKEN>"\" --output_dire
. artifact-path: 'logs/'
€ Endirectsurlerunner secrets:
- ‘ Dispatch distant token: ${{ secrets.token }}
€ Dispatch local
2 €  Support desvariantes de GitLab -  GitLab Template Workflow
5 runner :
e Linux/ Ubuntu include:
- component: gitlab.com/melodium/gitlab-ci/melodium@ve.9
s MacOS inputs:
[ J Windows job_name: melodium-ci

command: run .melodium-ci/Compo.toml --api_token "\"<YOUR_JOB_API_TOKEN>"\" --output_direct|

=
| melodium-ci:
f’ artifacts:
\ o~ paths:
7o\ i : - logs
e / \
Ajfj
/

\ /

\ f B
\ ¥y " x
?‘;-..:,., —f | -
/ \ . .

i :



y, S—

EO setServiceSt...
. . ~— failed
Traitements de reporting - mlending
setServiceState —— running
-> Remontée des status et vl success

checks auprées des API
Github & GitLab

All checks have passed X

3 successful checks
+ ()| aarch64 - Build and Test Aya on arch Details

v Q aya-ci / buildTestAya / melodium (push) Successful in 4m Details

%

.https://doc.melodium.tech/Iatest/en/ci'cd/services/set%ate.html



https://doc.melodium.tech/latest/en/cicd/services/setServiceState.html

Github

Outil de migration disponible :
=>  Transcrit la Cl GHA d'un projet en Mélodium

=  Permet de convertir des Github Actions tierces en
traitements Mélodium

L ) — ——  trigger compl...
............ continue
L failed . .
inpots »°> uf§‘
posttrigger ll—————== =autue il (o I O N O N I P : o
- trigger e completed
. s ainAction continue
. replicateCon... SR fé'md. s D
. post_completed
/ trigger compl...
trigger ready continue
. failed

.YAML — .MEL
https://cadence.ci

Github Checkout action :

#[github_action(actions/checkout@vs)]
#[generated(true)]
treatment checkout[contexts: JavaScriptEngine, logger: Logger](

var

clean: string = "true",

fetch depth: string = "1",

fetch tags: string = "false",

filter: string = "",

github_server url: string = ",

1fs: string = "false”,

path: string = "*,

persist credentials: string = "true",

ref: string = "",

repository: string = "${{ github.repository }}",
set safe directory: string = "true",

show progress: string = “true",
sparse_checkout: string = "",
sparse_checkout cone mode: string = "true",
ssh_key: string = "*,

ssh_known_hosts: string = "",

ssh_strict: string = "true",

ssh_user: string = "git",

submodules: string = "false",

token: string = "${{ github.token }}"

input post trigger: Block<void>

input trigger: Block<void>

output completed: Block<void>

output continue: Block<void>

output failed: Block<void>

output post completed: Block<void>
model node contexts: JavaScriptEngine()



https://cadence.ci

Github Actions Github de type :
. . avaScript/ No

Traitement runAction : L[J]ociir > de

=>  Reproduit le comportement d'une Github Action e  Composites

=>  Supporte la syntaxe Github P
Traitements githubStringEval, postGithubState...
https://cadence.ci/en/docs/from-github

postAction: runAction[contexts = node_ contexts, logger = logger](
commands = "node .melodium-ci/github/actions/third/swatinem/rust cache/ref v2/dist/save/index.js",

if = "success() || env.CACHE ON FAILURE == 'true'",
name = "post:rustCache"


https://cadence.ci/en/docs/from-github

A

Infrastructure

Intégration générique dans l'infrastructure, sur toute machine.
=>  Bareinstall
-> Conteneurs
=> Intégration Kubernetes

https://cadence.ci/en/docs/clusters/self-managed

X
Makes engine available for distribution
\

. Usage: melodium dist [OPTIONS] --port <PORT> --recv-key <RECV KEY> --send-key <SEND KEY>
Options:
-i, --ip <IP> IP to listen on

""\\ -p, =--port <PORT> Port to listen on
\ -c, --certificate <CERTIFICATE> Certificate chain to use for TLS encryption (PEM format)
" -k, --key <KEY> Key to use for TLS encryption (PKCS8 PEM format)
'~ -r, --recv-key <RECV_KEY> Key expected to authenticate remote engine
-s, --send-key <SEND KEY> Key to authenticate with remote engine

--localhost Listen localhost (if ip is not set), using embedded certificate
--disable-tls Disable TLS encryption
--wait <WAIT> Time (in seconds) to wait for a distant engine to connect

--duratic‘m <DURATIOI:> Maximal duration (i'n secondﬂ for work to be made

Platform
aarch64-apple-darwin
aarch64-pc-windows-msvc
aarch64-unknown-1inux-gnu
aarch64-unknown-linux-musl
1686-pc-windows-gnu
1686-pc-windows-msvc
i686-unknown-1inux-gnu
i686-unknown-linux-musl
x86_64-apple-darwin
x86_64-pc-windows-gnu
x86_64-pc-windows-msvc
x86_64-unknown-1linux-gnu

x86_64-unknown-Llinux-musl

Notes
ARM64 macOS (11.0+, Big Sur+)
ARM64 Windows MSVC
ARM®64 Linux (kernel 4.1, glibc 2.17+)
ARM64 Linux with MUSL
32-bit MinGW (Windows 7+)
32-bit MSVC (Windows 7+)
32-bit Linux (kernel 3.2+, glibc 2.17+)
32-bit Linux with MUSL
64-bit macOS (10.12+, Sierra+)
64-bit MinGW (Windows 7+)
64-bit MSVC (Windows 7+)
64-bit Linux (kernel 3.2+, glibc 2.17+)
64-bit Linux with MUSL

+ S390x, RISC-V, Wasm, etc.

\‘\


https://cadence.ci/en/docs/clusters/self-managed
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https://cadence.ci

. ) » .
. 7 . . .
. . . - .
. 2 .
. < - . .
d o "
X .
Cpatiaar i _o® .
=K =Y >~ |||8] O
Project
ci >
ehecout
tree pendingstate e
> on_image oty = et
i
4 buildTestaya . o
>4 buildTestAyaForArch : — . .
5 o B
\ proel prepare
\ ot y
g PR
fr—— [
v comp
=]
= oo- o+
| Versi Ipha bientot di ibl
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https://compositeur.studio

Plein dévolutions en cours et a faire, et de possibilités !

Ouvert & contributions et cas d'usages !
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Des questions ?

On est au Palace a Nantes, venez prendre un café &
Ou meet : https://cal.com/gvignaud

quentin.vignaud B melodium.tech
https://melodium.tech
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