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KusionStack——Module & Workspace

Kusion Module

App dev-oriented schema

Generator

Platform fit&
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modules:

» Module Z#5

mysql:
default:
provider: aws
size: 20
instanceClass: db.t3.micro
securityIPs:
- 10.0.0.0/18

| HARE
HEREBKIARY Module B2

smallClass:
size: 50
instanceClass: db.t3.small
projectSelector:
- foo
- bar
largeClass:
instanceClass: db.t3.large
projectSelector:
- baz

Override ft&
—
}EEIERRY Project

workspace.yaml
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helloworld: ac.AppConfiguration {

workload: wl.Service {
replicas: 2
containers: {
"nginx": c.Container {
image: 'nginx:v1"

command: ["/bin/sh", "-c", "echo hi"]
env: {

"key": "value"
}

workingDir: "/tmp"
resources: {
llcpull: II2II
"memory": "4Gi"
}
readinessProbe: p.Probe {
probeHandler: p.Http {
url: "http://localhost:80"

}
}
}

}

ports: [
n.Port {

port: 80
targetPort: 8080
exposelnternet: True
}
1
}
pipeline: {

"deploy": Deploy {
manualApprove: true
rollbackIfFailed: true

}

}
dependency: {

* dependedApps: ["api-server"]
}
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KusionStack——Workflow

‘ 3. Write config
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Project

Stack(dev)

AppConfig

Import

‘1. Build modules
—_>

Platform

Kusion Modules

Observability

Resource

2. Init Workspace

Y

Pipeline

CLI

Write (Zm%2)

FERS &R AE

Module & Workspace

Config

Module

Workspace Config

dev

Preview (Fi's

Ly

GUI

API

Sy
paN
iR

Live Diff

Operations
(Apply/Preview/Destroyl/...)

Kubernetes

Terraform

On-Premises

State
(Filesystem/DB/OSS...)

Deploy (4£34)

Pre-Apply Apply Post-Apply




(I3 H fth 2 R RYSCES

O szxn

AR R
FF% e »(cf)

Dev
EREE
w5
e '
2
PHQ' Konfig
(EECE)

Platform

£F

INAEEERRSS J

I

XUSION
STAC!K—

|

Provider
Registry

)

£E

M~ - - 7= |

KusionStack Operating

|
|
|
CollaSet J Rollout J:
|
|
|
|

PodTransistion
Rule

—— —— —— — — — — — — — — — — — —— — o]




{ELSEFIEL 2 B AYSER: h
|

|
v XEER sch‘EDJJ’E

EE% mEER A CIHE
Pﬂ‘% g, i =i J
mEA — (@)
il l 98% +

l ! _’ED Container

Ehtighe S\ n
\
v X CMB | X COMR &
| " g =1 s =
EECE) TRE | g | zERs mEs | e | mEsn

Platform : | :
: I I

I I

0 Single source of truth : : :

I | |

| | |

i 138

. ﬁ Clusters




aREF RIS EHE

Y NN RN NN NN AN NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEsEEEEseesssEnns®

. 1 1 1 1 helloworld: ac.AppConfiguration {
https://github.com/KusionStack/operating B L
Jo3 replicas: 2 :
E 4 containers: {
H 5 "nginx": c.Container {
E 6 image: '"nginx:v1" {
] . 7 command: ["/bin/sh", "-c", "echo hi"]
=9 "key": "value"
i 10 }
R i | workingDir: "/tmp"
P12 resources: {
13 "cpu': "2"
T 14 "memory": "4Gi"
15 }
Operating E 16 readinessProbe: p.Probe {
7 probeHandler: p.Http {
Pod é 18 url: "http://localhost:80"
Collaset TransitionRule : 19 ¥
. 20 }
ro2 }
P22 }
PodOpsLifecycle P23 ports: [
P24 n.Port {
E 25 port: 80
: 26 targetPort: 8080
P29 ]
“., 30 } o
| Gl pipeline: { :
32 "deploy": Deploy {
33 manualApprove: true
34 rollbackIfFailed: true
35 }
.36 }
37., dependency: {
38 dependedApps: ["api-server"]
39 }

40 }
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https://qithub.com/KusionStack/controller-mesh
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i : : 5 £3EEH Sandbox IH
Mutation, Validation, Abstraction Elin. SEmeloen 2

.
Production-Ready

| | _ L SR 0
KCL is an open-source constraint-based record & functional language mainly used in configuration @ \

: . airship ANSIBLE
and policy scenarios.
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KCL iEEHSit
Mutation Validation Abstraction
interEdl/lambda FiXzl KBIZEFR/UREN/RBRS Schema S EN/=HESA

schema Sample:
foo: str

dataLoop7 = [i for i, _ in data] x = "length" bar: int  variable is defined here,
assert len(x) == 6 # True fooList: [str]

X = lambda {

sample_inst = Sample{

e =1 schema Sample: foo: "foo",
- bar: "1", expected int, got str(1)
lf True: foo: str fooList: ["foo", "bar"]
_ bar: int % |
__€3 - :2 _ import k8s.api.core.vl as k8core
fooList: [str]
'{ k8core.Pod {
e e metadata.name = "web-app"
. _ . spec.containers = [{
check: name = "main-container"
} bar > 0 # image = "nginx"
ports = [{containerPort = 80}]
} bar < 100 }
}



KCL & KRM & #I&

e Mutation

apiVersion: krm.kcl.dev/vlalphal
kind: KCLRun
metadata:
name: set-annotations
metadata:
annotations:
krm.kcl.dev/version: 0.0.1
krm.kcl.dev/type: mutation
documentation: >-
Add or change annotations
spec:
params:
toAdd: addValue
source: oci://ghcr.io/kcl-lang/set-annotation

« Validation

apiVersion: krm.kcl.dev/vlalphal
kind: KCLRun
metadata:
name: https-only
metadata:
annotations:
krm.kcl.dev/version: 0.0.1
krm.kcl.dev/type: validation
documentation: >-

SHcEEE

¢ Abstraction

apiVersion: krm.kcl.dev/vlalphal
kind: KCLRun
metadata:
name: web-service
metadata:
annotations:
krm.kcl.dev/version: 0.0.1
krm.kcl.dev/type: abstraction
documentation: >-
Web service application abstraction
spec:
params:
name: app
containers:
ngnix:
image: ngnix
ports:
containerPort: 80
labels:
name: app
source: oci://ghcr.io/kcl-lang/web-service

Requires Ingress resources to be HTTPS only. Ingress resources must

include the “kubernetes.io/ingress.allow-http® annotation, set to "“false'.

By default a valid TLS {} configuration is required, this can be made

optional by setting the “tlsOptional’ parameter to “true’.

More info: https://kubernetes.io/docs/concepts/services—networking/ingress/#tls

spec:

source: oci://ghcr.io/kcl-lang/https—-only

input KRM items

functionC owPig

KCL Function

output KRM tems results

EESR—A9 KRM Function #i1i8
ZMLIEIEIIF: OCI, Git, Https, Filesystem...
ARIETI R: (€M KCL {ES R mREIEE
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Tool
Model Sharmg KUSION . Admi§sion Request
with KPM ST CK Ru ntlme Mutating/Validating KCL Operator
\\ 9 s Webhook
_ ;’ 7, Automation (Q
Abstract SDKs —TGO = P
Stability Java
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«  ZBiBE SDK: Rust, Go, Python, Java SDK
- @EEZE: KPM TEMZH Registry /Hub>z#F
IO\D/TQM la‘te_ . €&*=
y —— \ contm“er £iEFN Schema £ER%;: KCL Import/Export T
Schema @——(kr“ ) Gyevl\erate YA o @ - IB{THYEERE: (58 KCL Operator MIAAREEFFA Kubernetes
i Validat o
protobul’y ggOPENAPI Aru‘t:'t: b3 i( Admission Webhook
MNAE = .
{ }Jsons:hm NN Torraform e oiiize «  KRM 3% #—HIHLEANHEASF e.g., kubectl-kcl plugin, helm-kcl
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- EEIRIRGS: (5 DCM ESEAAES |2 /fmiArRsit TR A3 T




KCL FidTH

®Aaco @y

v KONFIG appops > clickhouse-operator > prod > K main.k
> Iy .github 1 import base.pkg.kusion_models.kube. frontend KCL Package Manager
> M .kclvm ; . o } - ; ) N .
o SAPODS # The app }catlorf con'1gurat10n in sta(.: wi : overwrite KCL Coding Assistant
4 # the configuration with the same attribute in base.
v @il clickhouse-operator 57 server: frontend.Server { =y
Z . . . Highlight Format
> Ml base 6 # spec.template.spec.containers[@], main container
> i crd ; image = "altinity/clickhouse-operator:0.19.2" Go To Def/Ref Compile
> H prod ®
B 9 # spec.template.spec.containers[1:], sidecars Completion Debu
OWNERS . ! P g
10 sidecarContainers = [
project.yaml 11 s.Sidecar { Pl R Test
-+ : T Checking
™3 README.md 12 name = "metrics—exporter
> il guestbook 13 image = "altinity/metrics—-exporter:0.19.2 LSp
14 resource = ""
> Ml http-echo 15 } KCL Language Server
> M nginx-example 16 1
> il base 17} KCL Compiler
> M clouds 18
Tools & CI/CD Engagement c J “
kcl-formaﬁ kcl-lint kcl-test kcl-doc




Artifacthub & KCL

Q ArtifactHUB DOCS STATS ey .

& o 4= AT X ﬁ
[
ﬂ*ﬁﬂﬂfﬁ- {T AP~ "J“Z”:Hazﬁj\ Artifact Hub is a web-based application that enables finding, installing, and publishing packages and configurations for CNCF
A projects. For example, this could include Helm charts and plugins, Falco configurations, Open Policy Agent (OPA) and
e.g., kcl mod add k8s, HifI e .. . . . -
atekeeper policies, OLM operators, Tinkerbell actions, kubectl plugins, Tekton tasks and pipelines, KEDA scalers, CoreDNS

S — =3l ;_,\[ +H plugins, Keptn integrations, container images, Kubewarden policies, Kyverno policies, Knative client, Backstage plugins, Argo
Ex = IX—)SM:EI 200 T (5( AJ_D/ \@) templates, KubeArmor policies and KCL packages.

A4

Zigaxis: BBRE. K ) :i 0 §/
<

g, =84, Kubernet
=) \_‘L ~ EI 1 u e r n e e S Argo templates Backstage plugins Container images CoreDNS plugins Falco rules

4B Terraform 4548 " ‘7/// w

U =
\Y 1=l
= oo Helm charts and plugins KCL packages KEDA scalers Keptn integrations Knative client plugins

Zh Registry /Hub3z}F: @ ‘

Kubectl plugins KubeArmor policies Kubewarden policies Kyverno policies OLM operators

Docker Hub, ghcr.io, ... — !

OPA and Gatekeeper policies Tekton tasks and pipelines Tinkerbell actions
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i =R
Step 1. FEERBF %% KCL Operator - TEFFEEMI Kubernetes Webhook SRiEFILSIFACE

« Step 2. Apply KCL and K8s manifests

apiVersion: krm.kcl.dev/vlalphal apiVersion: vi
kind: KCLRun kind: Pod
metadata: metadata:
name: set-annotation name: nginx
spec: annotations:
params: app: nginx
annotations: Spec:

containers:
— name: nginx
image: nginx:1.14.2

managed-by: kcl-operator
# Resource modification can be achieved with just one line of KCL code

source: | ts:
items = [item | {metadata.annotations: option("params").annotations} for item in option(“items")]‘ ﬁogoztainerPort: 30
—
- Step 3. IK1BFIR Mutation 25 {%ﬁﬁ OC| Registry EF'ﬁ?—i;E%

kubectl get po nginx -o yaml | grep kcl-operator

# Reference the annotation"modification model on OCI
source: oci://ghcr.io/kcl-lang/set-annotation

managed-by: kcl-operator
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US| tiplanjson Validation Process

region = "us-west-1" "format_version": "0.1",
"terraform_ve
rce "aws_instance" "web" { "planned_valu PRE_B_E_B_E B 8 o )
instance_type = "t2.micro" "root_module": ’ S
ami = "ami-09b4b74c" “resources": [ / p
\
A o T : l KCL Code
resource "aws_autoscaling_group" "my_asg" { address": "aws_autoscaling_group.my_asg", 1 ]
availability_zones = ["us-west-1a"] “mode": “managed", 1
name 4 " “type": s_autoscaling_group", | "
max_size "name": "my_asg", 1
min_size "provider_name": "aws", | Models 1
"schema_version": 0, |
health_check_type "ELB" "values": | .
desired_capacity “availability_zones": [ R | N
force_delete = true "us-west-1a" YAM UJSON | | RGSUII
launch_configuration = "my_web_config" 1, i 1
"desired_capacity": 4, 1
"aws_launch_configuration" “"my_web_config" { “enabled_metric null, | Rules .
y_web_config" "force_delete": I
image_id = "ami-09b4b74c" "health_check_grace_period": 300, 1 |
instance_type = "t2.micro" “health_check_type": “ELB", J
"initial_lifecycle_hook": [I, \ /7
. . N
- ’

schema TFPlan:

v SHEIRZR: JSON/YAML SHRSF

resource_changes?: [AcceptableChange]

schema AcceptableChange: ‘/ FMEX : SChema é%:*@{%xﬁﬁyﬁgf‘éy -'Iéti%ﬁj:%_:

Loserdiany v &SR OpenAPl/Terraform Provider Schema #&# KCL
S I U AL e Schema 3745

all action in change.actions {
action not in ["delete"]

} if type == "aws_autoscaling_group", "Disable AWS autoscaling group resourc \/ ﬁ‘fﬁﬁpm: $§E{JEE§%H§*§@}E*D{‘%EQ%{§U (XK\ELIJ:/H\:@)

kcl-vet tfplan.json main.k

check:




SCH: Kubernetes Ges&4ERk

Standalone KCL Form

import .app

app-.App {
name = "app"
containers.ngnix = {
image = '"ngnix"
ports = [{containerPort = 80}]
}

service.ports = [{ port = 80 }]

KRM KCL Form

apiVersion: krm.kcl.dev/vlalphal
kind: KCLRun
metadata:
name: web-service
metadata:
annotations:
krm.kcl.dev/version: 0.0.1
krm.kcl.dev/type: abstraction
documentation: >-
Web service application abstraction

Ul/CLI/API

spec:
params:
name: app
containers:
ngnix:
image: ngnix
ports:
containerPort: 80
labels:
name: app
source: oci://ghcr.io/kcl-lang/web-service

Kubernetes Manifests

apiVersion: ¢ apiVersion: vl apiVersion: v1

kind: Deployn kind: Service

metadata: kind: Namespace

metadata:
name: ngin ) metadata:
. name: nginx-e ,
hamespace: name: nginx-—example
spec: namespace: ng
replicas: 1 Spec:
selector: ports:
matdﬂibi - nodePort: 30201
app.ku .
e port: 80
app. kut targetPort: 80
app.kut  selector:
template: app.kubernetes.io/name: nginx-example
”E;aga{a’ app.kubernetes.io/env: dev
abels: g . .
g app.kubernetes.io/instance: nginx-example-dev

app.t app.kubernetes.io/component: nginx-exampledev
app.t  type: NodePort

app. kuvernetes. Lo/ LumpunEnL: NYLnx—examp Lteuev
spec:
containers:
- image: nginx:latest
name: main
ports:
- containerPort: 80
protocol: TCP
resources:
limits:
cpu: 100m
memory: 100Mi
ephemeral-storage: 1Gi
requests:
cpu: 100m
memory: 100Mi
ephemeral-storage: 1Gi
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1K/day 10K+/day 1:9 100K+
Pipelines KCL Compilations Plat : Dev Commits
600+ 5.7/K+ 100K+ 10K+
Contributors Projects Pods Workloads
Adopted by

V4 HUAWEI 4 KYLIGENCE' %% SafetyCuiture




MABAIANFAT]
« Web Site

« https://kusionstack.io/ MUSE/NENF FTETE%
« https://kcl-lang.io/

KusionStack B/ A&
MA

« Github
« https://github.com/KusionStack/ E 5 e, E

« https://qgithub.com/kcl-lang p

« KusionStack cfriiing, Gt B
« CNCF KCL Slack Channel @ R i e

AT M, STZIMNIZE.

T MI51E—12

Q MRt CREGS



https://kusionstack.io/
https://kcl-lang.io/
https://github.com/KusionStack/
https://github.com/kcl-lang

[ N . — E%

IS NS AREEWE

AllINIE




