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About Me

KCL

Give us a

KUSION
STACK

star .. - If you are using KCL or think it is an interesting project, we would love a star on Github X

Get Started Reference Tools Playground @ Examples Community Blog Events 0.45v X English » o -:{):- Q Search |[®] K

o RIEC (Peefy)
e KCL Maintainer

Abstract, Validation
Production-Ready

KCL is an open-source constraint-based record & functional language mainly
used in configuration and policy scenarios.

* https://github.com/Peefy
* Repo: https://github.com/KusionStack/ KCLVM
* Website: https://kcl-lang.i0/



Why KCL N eRek

e Hide infrastructure and platform details to reduce the burden of developers.
e Abstraction
* Solve issues on YAML/Template bloat

» Language enhancement: logic, type, function and package.

* Large-scale configuration management without side effects cross teams.
« Stability
e Scalability
* Automation
* High performance

* Package distribute and sharing

* Enhancement for configuration tools e.g., Helm, Kustomize.
e Validating
e Editing
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Overview

 KONFIG
> Iy .github
> Ml .kclvm
v @ appops
v @i clickhouse-operator
> M base
> M crd
> W prod
|| OWNERS
»+ project.yaml|
Mi README.md
> Wl guestbook
> M http-echo
> Ml nginx-example
> M base
> M clouds

Language + Tools + IDEs + SDKs + Plugins

L ———— ) 1

appops > clickhouse-operator > prod > K main.k
1 import base.pkg.kusion_models.kube.frontend

2
3 # The application configuration in stack will overwrite KCL Coding Assistant
4 # the configuration with the same attribute in base.
52 server: frontend.Server { T

g . . . Highlight
6 # spec.template.spec.containers[@], main container

. - n e . Y c n
7 image = "altinity/clickhouse-operator:0.19.2 Go To Def/Ref Compile
8
9 # spec.template.spec.containers[1:], sidecars Completion
10 sidecarContainers = [
11 s.Sidecar { Error/Warning
. Checking

12 name = "metrics—-exporter"
13 image = "altinity/metrics—-exporter:0.19.2" # Lsp
14 resource = ""
15 } KCL Language Server
16 1

(=Y
~
“

(=3
[e]

\4

kcl-format kcl-lint

https://github.com/KusionStack/KCLVM

KUSION
STACK



Features

<>

Well-Designed

Spec-driven
Config, Schema,
Lambda, Rule

J

Stability

Static Type System
Constraints
Rules

S

Easy-to-Use

Configuration
Policy

o

Scalability

Separated Config
Blocks with Rich Merge

& Override Strategies

(o}

Cross-Platform

High-perf Compiler
Multi-runtime

QO

Cloud-Native
Affinity
Open API
CRD Specs

3

Modeling

Schema-Centric
Abstraction

s

Automation
CRUD APIs

Multi-Lang SDKs
Plugin

X

Dev Friendly

Lint/Test/Vet/Doc Tools

VS Code/Intellij IDE
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Concepts

KUSION
STACK

KCL = Config + Schema + Rule + Lambda

Definition
Describe

Combinate

Organize

Validate

import kubernetes.core.v1
# Create a kubernetes deployment resource.
deployment = v1.Deployment {

metadata.name = "nginx”
metadata.labels.app = metadata.name
spec = {

replicas = 3
selector.matchLabels.app = metadata.name
template = {
metadata.labels.app = metadata.name
spec.containers = [{
name = metadata.name
image = "nginx:1.14.2”
ports = [{ containerPort = 80 }]

Lambda

H
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KCL = Config + Schema + Rule + Lambda

import units

type UnitType = units.NumberMultiplier
# Define a schema named Resource with
# three attributes and constraits.
schema Resource:

cpu: int | UnitType = 1

memory: UnitType = 1024Mi

disk: UnitType = 10Gi

Definition Organize
Describe

Validate Lambda

Combinate

check:
0 < cpu <= 64
0 < memory <= 64Gi
0 < disk <= 1Ti




Concepts KUSION

KCL = Config + Schema + Rule + Lambda

data: Data = option(”data”)
input: Input = option(”input”)
# Define a RBAC rule
rule Allow:
any grant in UserlsGranted() {
input.action == grant.action and input.type == grant.type

Definition Organize )
Describe any user in data.user_roles[input.user| { user == "admin” }

Schema Validate Lambda

rule UserlsGranted:

[

grant
for role in data.user_roles[input.user]
for grant in data.role_grants[role]

Combinate

]

allow = Allow() or False



Concepts

KCL = Config + Schema + Rule + Lambda

Definition
Describe
Schema

Combinate

Organize

Validate

Lambda

KUSION
STACK

# Transform input resrource and change annotations.
transformer = lambda res {
res | {
metadata.annotations: {
"managed—by” = "kcl”
}

} if res.kind == ”Deployment” else res

}

output = [transformer(res) for res in option(”input”)]



Configuration Merge

 base.k

# Application Configuration
appConfiguration: frontend.Server {
# Main Container Configuration
mainContainer.ports = [
{containerPort = 80}
]

image = "nginx:1.7.8"

* prod.k

appConfigurétion: frontend.Server {

base  prod

/

" \ N
\ \

’ A / 3
' \ ' '
| H | ’
\ ' ' '
\ F; \

\ ’ \

j g
' '
\ '
\ '

Idempotent

schedulingStrategy.resource = res.Resource {

cpu = 100m
memory = 100Mi
disk = 1Gi

base  prod

‘Do) (me:

Patch

Equivalent code

#

KUSION
SIAC K
base  prod
Fa ii‘\\ Fd *\\
0A; me |
Error
Unique

# Application Configuration
appConfiguration: frontend.Server {
# Main Container Configuration
mainContainer.ports = [
{containerPort = 80}
]
image = "nginx:1.7.8"
schedulingStrategy.resource = res.Resource {

Cpu = 100m
memory = 100Mi
disk = 1Gi



. . KUSION
Validation 2SI

(v) MEEARIETHIR ©) 115 schema miIAN (55
RRt @
@® KCL &«
BEEMO
@2 B

SchemasiRBMNABEHS O

1 schema Product:

2 productCode: str # &b

3 productType: str # SR

4 description: str # &Sk

5 providers: [Provider] # | &

6 check:

7 len(productCode) <= 50

8 productType == "TYPE1" or productType == "TYPE2"
9

10 schema Provider:

11 providerCode: str # H7ERIZES
12 address: str # {HizaEtiil

13 legalPerson: str

14 description: str

15 check:

16 len(legalPerson)<=50




Automation

g

cl

Code
Scanning

Building

Registr
Yy

ey
Pﬂq App Repo
Dev

- ome

Pﬂq K Auto Image Update

Konfig Repo

SRE K

KUSION
STACK

Runtimes

pre, sim, gray, prod

g SOFASTACK

1ac Live-diff Risk
compilation & dry-run Control

X Apply
Visuali - %

zation

1 import base.pkg.kusion_models.kube.frontend

2 import base.pkg.kusion_models.kube.frontend.service

3 import base.pkg.kusion_models.kube.frontend.container
4 import base.pkg.kusion_models.kube.templates.resource as res_tpl
5

6 # Application Configuration

7 appConfiguration: frontend.Server {

8 # Main Container Configuration

9 mainContainer = container.Main {

10 ports = [

ala {containerPort = 80}

12 ]

13 }

14— image = "nginx:1.7.8"

15 }

16 |

O 00 NO ULl B WN =

P o
w N R

14+
15
16

import base.pkg.kusion_models
import base.pkg.kusion_models
import base.pkg.kusion_models
import base.pkg.kusion_models

# Application Configuration
appConfiguration: frontend.Se

OCEANBASE

.kube. frontend
.kube.frontend.service

.kube. frontend.container
.kube.templates.resource as res_tpl

rver {

# Main Container Configuration
mainContainer = container.Main {

ports = [

{containerPort = 80}

]
¥

image = "nginx:1.7.9"



Modules

main.k

builtin

lenftypeof

x.method

stdlib

math

regex

KCL package

kusion_modules.base

some/module/x.k

Plugin

GPLs

meta

KUSION
STACK

app_context

100+ built-in functions, modules with additional KPM package manager tools and plugins
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Integrations

e A A . N
Declarative Conpisura‘tuon and Pohcy as Code Plotform
HuB/Re_gi?‘tﬁ/ 9 ‘k S 2 Engineeﬁng
ke “ S sl Tool
Medel Sharing IKUSION
: ith KP STAC! 4 h
\V\L\M h CI/CD with KCL and Kusion Tools
\\ Merge Lint Doc
fKC/L ) . 00 Control Plane
Automation
Abstract L‘
Lamguage, Tools S'toJ:?h‘t Pull ——
Miccodt Scalal:ilrzt/ SER Eibevea
wgfa'Le
9" - Crossplane
IDEs ( )
Fofx and 7727/ 377 M), %
. J IaD/ Te_mp'o:te_ - Modify — Test
YA O
Schema ‘r Generate ML ¥ )
grrotobuy &BoPENAPI valdnte | 358 1
‘/} ..’ &itOps Syme
Sch
{ ({->onstvema g Terraform Bust —— {t
" J s
\_ ) argo  flux

* Enhancement for configuration tools: Abstract, Generate, Validate, Edit

» Easy schema migration, integration, distribution and usage

* Glue of IaC/IaD through declarative configuration and policy language

* Automation and GitOps Friendly

KUSION
STACK

Cloud-native APP Runtime

g SOFASTACK OCEANBASZE

g Prometheus
. O ..
Av\ Istio 383 cilium

kubernetes




Working with KusionStack I

Self-service application deployment tools and workflow for Kubernetes and Clouds

Manage App from the first code to production-ready with KCL, Kusion and Konfig
Orchestrate hybrid runtime resources such as Kubernetes, clouds and customized infrastructures in a unified way
Write once, render dynamically, deliver to any cloud

Kusion : Clouds
2 o B Runtimes
: Operations c—J
APP D Project
ev > e CLI (Apply/Preview/Destroy/...) Kubernetes
‘ Stack(prod) aws
- ~—"
SRE AppConfig Render > | GUI Terraform
APl 7] A
PLAT
—>» B  Stackdevy ™ | | || (Filesystem/DB/OSS...)
SRE
DEV | cl | cD

https://github.com/KusionStack/kusion


https://github.com/KusionStack/kusion
https://github.com/KusionStack/konfig

Workflow

ki il -
| V 11
RO RIS § |
' Project | i KCL k8s
i Base i i ° Client
[} 11
i Dev i ; i v e
I 1
1 ! : D
i | Prod Lo
| L
: Resource =
] P
i | [ Role&RBAC o Platform models
| N . < . v v v
5 11
i , _ Locality | | i i AppConfig.k JobConfig.k xxxConfig.k
TR i i 7/ 7/ 7/
111+ Tolology ! L ! . :
| [EESSEREGRRERES 1 AppConfig JobConfig xxxConfig
b ] " Backend.k Backend.k Backend k
R T R BT e 1 : z
' Dev tools i m OverQuota NodeTolerate xoxxConfig
i ) ! Mixin.k Mixin.k Backend.k
el 1 I Yo .
Action/Ops Lofaliys Templates RBAC
Topology

OpenAPI
Spe

Tools-OpenAPI

Atomic capabillities

V1.14
V1.16
V1.18
= [ Core ][ Apps J
I RBAC \ Net L]
CRs [ Actions
Model
Back-end
KCL Code Model

Stack
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Workspace

Konfig

App Ops

App Deliver

DB Ops Site Ops

Sec Ops Base Model

() Openin GitHub Codespaces

English | Chinese

> .github
> .kclvm

\ appops

> clickhouse-operator

Vv guestbook
> base

Vv dev

v

ci-test

kelyaml

kusion_state.json

main.k

stack.yaml|
> prod
> test

OWNERS

! project.yaml
® README.md
> http-echo

> nginx-example

> base

> clouds

> hack

> hooks
.devcontainer.json

@ .gitignore

5

inf

©WENO U S WN R

(0] .

image

import base.pkg.kusion_models.kube.frontend

# /2 import as
# the configuration with the same attribute in base.
guestbookFrontend: frontend.Server {

= "gcr.io/google-samples/gb-frontend:v5"

wtEsle  RiE w0

® @Peefy -» /workspaces/konfig (main) $

v Compiling in

Stack: dev ID

stack dev...

* v1:Namespace:guestbook

* KK KX XX

? Do you want to

v1:Service:guestbook: red
vl:Service:guestbook: red
v1:Service:guestbook: frol
apps/v1:Deployment:guestl
apps/v1:Deployment:guestl
apps/v1:Deployment:guestl

apply these diffs? |

Start applying diffs ...

Create
Create
Create
Create
Create
Create
Create

v1:Namespace:guesth(
vl:Service:guestbool
vl:Service:guestbool
vl:Service:guestbool
apps/v1:Deployment:(
apps/vl:Deployment:(
apps/v1:Deployment :(

Create apps/v1:Deployment:guestbook:

Annlu ramnlatal Dacanrracs 7 ~rastad

https://github.com/KusionStack/konfig

KUSION
STACK

L

' Which diff detail do you want to see? vl:Service:guestbo
[D: vl1:Service:qguestbook: redis-leader
lan: Creating
1iff:
root level)
type change from <nil> to map

uestbook: redis-leader
type:
attributes:
apiVersion: vl I
kind: Service
metadata:
name: redis-leader
namespace: guestbook
spec:
ports:
port: 6379
selector:
app.kubernetes.io/component:
app.kubernetes.io/env: dev
app.kubernetes.io/instance: guestbook-dev
app.kubernetes.io/name: guestbook
cluster.x-k8s.io/cluster-name: demo-cluster-name
dependsOn:
vl:Namespace:guestbook

s-leader

' Do you want to apply these diffs? [Use arrows to move,
> yes
details

ok:r

type




Examples VA

FREERE 090 main.k X 1]
v KONFIG [CODESPACES] appops > clickhouse-operator > prod > main.k
> .github i1 import base.pkg.kusion_models.kube. frontend =
> .keclvm a
3 # The applicati HRENX 8F12 lte
N 4 # the configure 5
v clickhouse-operator 5 appConfiguratic 25| oF12
> base 6 # spec.temp REEE >
> erd 7 image = "al
© brod 8 Find All References 4XF12
P . 9 # spec.temg
> ci-test 10 sidecarConl  EXEFAG LA $8F2
I' kelyaml 11 s.Sidec
. ) R OXF
kusion_state.json 12 nan
maink 13 ime B AOR B
14 res
I stack.yaml 15 } . N
=
OWNERS 16 1
!I' project.yaml| 17 } Bt
® README.md 18 g
> guestbook s% N
> http-echo
. G
> nginx-example
QterEeess RN
; blased ME W EEEHE  smsmieiRa ++ Blbash M @ - ~ X
clouds
/ Welcome to Codespac ined by the prebuild configuration for your repository. Learn more: https://aka.ms/ghcs—prebuild.
> hack Kusion: Compile
& To explore VS Code d Palette (Cmd/Ctrl + Shift + P)
> hooks P Kusion: Preview Live Diff and Apply
.devcontainer.json ~ Edit away, then rur nning in the browser.
& _gitignore @Peefy - /workspaces/k HOER... 5P
N kcl.mod 1\
LICENSE
M Makefile
¥ README-zh.md
® README.md
> KH

> WE% (DR
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Related Works

Pros. Pros. Pros.
*  Easy to write and read »  Simple config logic support *  Required programming features
*  Rich multi-language API *  Dynamic argument input ¢ Code modularity
*  Various Path Tools *  Templates & Data abstraction
Cons. Cons. Cons.
*  Redundant information * Increase of argument makes *  Insufficient type constraints
*  Insufficient functionality e.g. it difficult to maintain * Insufficient restraint ability
abstraction, constraint, ... » Insufficient functionality e.g. *  Runtime error
Tech. abstraction, constraint, ... Tech.
+ JSON Tech. + GCL
*  YAML e Velocity e HCL
Product *  Go Template  JSONNET
e Kustomize Product .
L * Helm Product
L * Terraform

KUSION
STACK

Modeled KV

Pros.

*  Rich config constraint syntax

*  Unified type & value constraint

*  Configuration conflict checking

Cons.

*  Difficult to configuration

override for multi-environment

scenarios

*  Runtime checks and limited
performance

Tech.

 CUE

Product

*  KubeVela

Pros.

e Model-centric & constraint-centric

e Scalability on separated block
writing with rich merge strategies
*  Static type system & analysis
e  High Performance

Cons.

e Expansion of different models
requires investment in R&D

Tech.

+ KCL

Product

¢ KusionStack



Adopters and Partners RESION,
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GROUP " Eok

¢

V2 HUAWEL



Key Results at Ant Group

15 32

BG BU

1K/day 30K+

Pipelines PRs

1500+

Projects

100+

Clusters

100K+ ~1IM

Commuits

KCL
Codes

KUSION
STACK

500+

Commuitters

10K+/day

KCL
Compilations



Roadmap

v0.4.6 Release

Ease of Use and Error Improvement
Helm KCL Schema Plugin Design
KPT KCL SDK Deign

KCL KPM Pre-release (Git Repo, Lock,
Dependency management)

ConfVet Design

KCL New IDE Plugin Pre-release

KCL Playground Code Share

®
2023 .4

v(0.5.0 Release

Improvement of Grammar and Standard
Libraries

KCL Abstract/Constraint Specification
Standards and Best Practices Manual

Helm KCL Schema Plugin Release
KPT KCL SDK Release

KCL KPM Release

KCL New Test Tool Design

ConfVet Release

KCL New IDE Plugin Stable-release (Syntax

error recovery, semantic highlighting,
semantic completion, etc.)

More KCL Playground Code Samples

®
2023.6

v0.6.0 Release

KCL New UI Design

Kustomize KRM KCL Plugin Design
KCL KPM OCI Registry

KCL New Test Tool Release
CompilerBase Core Components

More KCL IDE Support e.g., Vim

|
2023.9

https://github.com/KusionStack/KCLVM/issues/29

KUSION
STACK

v0.7.0 Release
KCL New UI Release

Kustomize KRM KCL Plugin
Release

KCL KPM S3/0SS

CompilerBase Grammar and
Sematic

Language
Tool

Scene & Integration

Technical Subproject
IDE Plugin

|
2023.12



Resources

Website
 https://kcl-lang.io/
* https://kusionstack.io/

Repo
* https://github.com/KusionStack/ KCL.VM
* https://github.com/KusionStack/kusion
* https://github.com/KusionStack/konfig

Community
e https://github.com/KusionStack/community#contact

* https://github.com/KusionStack/community

Twitter
e @KusionStack

KUSION
STACK
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YDA R AETE] 315
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https://kusionstack.io/
https://kusionstack.io/
https://github.com/KusionStack/KCLVM
https://github.com/KusionStack/kusion
https://github.com/KusionStack/konfig
https://github.com/KusionStack/community
https://github.com/KusionStack/community
https://@KusionStack
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