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Automation & Configuration
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Config + Schema + Rule + Lambda

Definition
Describe
Schema

Combinate

Organize

Validate

Zvo kcl

Pattern: k= (T)v

import k8s.core.vl
# Create a Kubernetes Deployment resource.
v1l.Deployement {

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”
ports = [{ containerPort = 80 }]

H
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pydantic or Pandera Schema KCL Schema

from pyuuntic import BaseModel, validator

class MyModel(Basc'adel) :
name: str

schema MyModel:
name: str
age: int

e should be betweeina and 120"

\ 4

from pandera.typing import Cerie:
Config:
arbitrary_typ class Schema(pa.Da*aFrameModel) :
columnl: i .Field(le=10)
columrZ: pa.Field(1lt=-1.2)
co'lumn3: str = p'a'.'Fle'Ld(str;startswlthf”value_")

check:
0 <= age <= 120, "Age should be between @ and 120"

"column3")
3_check(cls, series: Series[str]) -> Series[booll:

k that values have two elements after being split with "=
return series.str.split("_", expand=True).shapell] == 2

DataFrame

import pandas as pd

25,
30,
150

Data data = {

"name": ["Alice", "Bob", "Charlie"],

"name" :
"Alice",
“Bob",
"Charlie"

Yageti 25,230, 1501

}
df = pd.DataFrame(data)

FERERM Schema EXHEI, £ Python iE%, EEHE, SMEREILXH, FIES SDK XHF
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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: >-

¢ 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

L N kcl

input KRM tems 'Punc‘t‘-onCowPig

KCL Function

output KRM tems results

BIESE—RY KRM Function #5E
ZFAREDIE X OCI, Git, Https, Filesystem:--
4R R EH KCLiIBS A RESRE



B S TRIF3AT

% v Shift left security CU v Delivery
v Change preview | v Risk analysis
|

I
modify |

a
coﬁﬁ nd A Cl
g Web Ul renaer

|

|

|

|

- > = |
Pﬂq (Deploy g App Config | — |

System) Kk |
Dev : I

|

[

|

|

[

I

merge

[
modify l l

platform

PH | & Horifig g Impact == %

Platform I ' i
I | |
| | |

® Single source of truth : : :
I | |
l | |

ZHZfT5|8X I KusionStack, Kubevelg, ...




In= \
laC & GitOps

Commit
Docker Imouje_ Commit
< -— kel code set image to kcllang/flask_demo:6428cff4309afc8c1c40ad180bb9...
d k .cfd82546be3e
Dock H L ¥ main
ocker Hu R
?gf;thep;> github-actions[bot] committed 3 minutes ago
on

Auto Commit

Showing 1 changed file with 1 addition and 1 deletion.

v 32 mm main.k (5
s @@ -3,7 +3,7 @ config = app.App {
3 name = "flask_demo"
ﬁ 4 4 containers: {
5 5 flask_demo = {
- 6 - image = "kcllang/flask_demo: f1f2cbc0c4555d141e9f642fbd12edaf34dob723"
6 + image = "kcllang/flask_demo:6428cff4309afc8clc40ad180bb9cfd82546be3e"
Pu“ Chaﬂ$e$ Orgo St/'\c Stotus ; ; , ports = [{containerPort = 5000}]
9 9 3
Monifest Repo ArgoCD Kubernetes Cluster

ked)

BB TIER: S5 CI/CD 1 GitOps TAE S #F e.q., GitHub Action, ArgoCD

https://kcl-lang.io/docs/user docs/quides/qgitops/gitops-quick-start
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Language + Tools + IDEs + SDKs + Plugins

S kcl

®Aaco amu

v KONFIG appops > clickhouse-operator > prod > K main.k
> Iy .github 1 import base.pkg.kusion_models.kube.frontend KCL Package Manager l
o 2 # Th licati fi ti i tack will it
v ol appops e app }ca 1or.\ con'1gura ion in s as wi : overwrite KCL Coding Assistant
4 # the configuration with the same attribute in base.
v @ clickhouse-operator ® Z : .
P 57 server: frontend.Server { ' . . Highlight Fond
> M base 6 # spec.template.spec.containers[@], main container
> o crd ; image = "altinity/clickhouse-operator:0.19.2" Go To Def/Ref Compile
> M d )
RIS 9 # spec.template.spec.containers[1:], sidecars Completion Debug
OWNERS 10 sidecarContainers = [
project.yaml 14 s.Sidecar { el gy Test
- - T Checking
™ README.md 12 name = "metrics—-exporter
> i guestbook ° 13 image = "altinity/metrics—exporter:0.19.2" LSP
14 resource = ""
> ®l http-echo ® 15 } KCL Language Server
> Ml nginx-example ® 16 1
> o base ® 17 KCL Compiler
> # clouds @ 18
Tools & CI/CD Engagement O U
kcl-formaﬁ kcl-lint kcl-test kcl-doc




IDE & T Hif

* VS Code * J|dea .

hello-kcl = hello.k
X AN | Ad

appops 2 clickhouse-operator » prod s 1.K

base.pkg.kusion_models.kube. frontend
baseJ

/2 examples

/2 pkg

import .templates.resources

schema Server:

appConfiguration: frontend.Server {

image = '
name: str

todo: image must be set dyna
sidecarContainers = | image: str

s.Sidecar replica: int = 1
ke SRa e

: resources: {str:str}
image =

resource =

myApp = Server{

name: "myApp",
image: "demo/myApp",

resources: resources.large

NeoVim

er:
int | str
location?: Location

schema Location:

x = Person
name:
age:
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KubeBluzks

<X kubeb

Bkel I

N
&

“kubeblocks® is the kubel

~
kubeblock: &7

S

Index

¢ vialphal
o Addon

kubeblocks

ORG: apecloud REPO: ki

kubeblocks

ORG: kcl REPO: kcl-mod

kubeblocks-cloud

ORG: apecloud REPO: ki

kubeblocks-csi-dri

ORG: apecloud REPO: ki

alertmanager-webl|

ORG: apecloud REPO: ki

See all res

o AppsKubeblocksloV1alphalBackupPolicyTemp

ClusterDefinition

ClusterDefinition is the Schema for the clusterdefinitions API

Attributes

name type

apiVersion

required "apps.kubeblocks.io/v1alphal"

readOnly

kind

required "ClusterDefinition"

readOnly

metadata ObjectMeta

spec AppsKubeblocksloV1alphalClusterDefinitionSpec

status AppsKubeblocksloV1alphalClusterDefinitionStatus
ClusterVersion

ClusterVersion is the Schema for the ClusterVersions API

description default value

APIVersion defines the versioned schema of this
representation of an object. Servers should convert
recognized schemas to the latest internal value, and .

X . X "apps.kubeblocks.io/vialphal"
may reject unrecognized values. More info:
https://git.k8s.io/community/contributors/devel/sig-

architecture/api-conventions.md#resources

Kind is a string value representing the REST resource
this object represents. Servers may infer this from the
endpoint the client submits requests to. Cannot be o

i "ClusterDefinition"
updated. In CamelCase. More info:
https://git.k8s.io/community/contributors/devel/sig-

architecture/api-conventions.md#types-kinds
metadata

spec

status



58 Registry

berU ilabl
numberUnavailable K8s

observedGeneration

updatedNumberSchedule

ORG: Stenic REP(
DaemonSetUpda
k8srad

DaemonSetUpdateStratet ORG: YOTRON R

Attributes Q’ﬂm Block Wildcal

ORG: Gatekeeper
name type
rollingUpdate RollingU

type str

Q’!ﬂ] Container epl

ORG: Gatekeeper

See
Deployment

Deployment enables declarative updates for Pods a

Attributes
name type description
apiVersion APIVersion defir
required "apps/v1" recognized sche
readOnly https://qgit.k8s.ic

Kind is a string\
from the endpoi
https://ait.k8s.ic

kind required
"Deployment”
readOnly

ORG: kel RePO: kel-module

&)
. k8status -

* 2 . KCLmodule {5 at Jeast spec.minReadySeconds)

g updated daemon pod

% 2 < Helm chart

oce0 &

l—_E’j 9 mainkk 6,M X

he daemon set controller.

Y pod_spec.k

DOCS STATS SIGN UP

- §o) kcl-lang.io

(3 container.k

examples > kubernetes > generate-manifests > my-module > [§ main.k

E_& 1; import k8s.api.
2 fhport k8s.api. W admissionregistration
3 M apiserverinternal
ﬁ'> 4 apps.Deployment @ apps
5 metadata.na (" authentication
O 6 metadata.la @ authorization
Bj 7 spec: { » autoscaling
8 replica @@ batch
A 9 selecto I certificates
10 templat B coordination
11 : met core
G 127 SPEC-CON  ¢ontainerPort: int
13 name
14 imag Number of port to expose on the pod's IP address. This must be a valid port number, 0
QC] 15 ; port <X< 65536.
16 containerPort = 80
17 1
18 H
19 }
20 }
21 }
22 |

¥° main* < 0L 11 Go 1.20.6 £

®oA0 @Wo

Spaces: 4 UTF-8 LF KCL A\ Go Update Available

.
Do
%O -

&S spell Q)

S kel
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Integrate with Your Favorite Projects

iy
HELM

~A
K 2 :

« KRM X#: —BISBFIGEMHS# e.g., kubectl-kcl plugin, helm-kcl plugin, helmfile-
kcl plugin, kustomize-kcl plugin, kpt-kcl-plugin, crossplane kcl function, ...
« BITHEER: £/ KCL Operator MAREE F A& Kubernetes Admission Webhook




Schema &4

\
Schema ® _Tw import

a,
proobu Y $%oPENAPI

v

ool Bufleis

a

JsonSchema " Terraform export

\ s

Python App (= KELh)

O FastAP] A\Pydantic  panpera¥




ab
Be

Loop and Function Kubernetes Configuration

a = lambda x: int, y: int —> int {
max([x, yl)

import kubernetes.api.apps.vl

I

temp = {"a${i}": a(1, 2) for i in range(10000)} deployment = vl.Deployment {}

Terraform HCL v1.3
I Note: Jsonnet and HCL do not have any schema related
concepts and are excluded from €omparison
Jsonnetv0.18
]
]
4. B
0 2000 4000 6000 8000 0 100 200 300 400

Test environment: single core macOS 710.15.7 CPU: i7-8850H 2.6GHz 32GB 2400Mhz DDR4 No NUMA, eZe run time (ms)

Zvo kcl
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CIk

Mutation, Validation, Abstraction
Production-Ready

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

- BETERAARNRESEEE/HERE. REFE
TEXBENMEBEEMEBTITEAMY, BETAARNRIE,
« BIETBIENARNEFPRREZSEKIESFTE, KRM KCL #5E, OCI Registry #1 Artifact Hub %,
HARFAN BB BERNhRT | EENAMAER, (TlitEEs )



HSRIR Zvo kcl

B 7 Mg
 https://kcl-lang.io/

$T$I(DingTalk ID 42753001)

GitHub
« https://qgithub.com/kcl-lang

T IS —12

« @kcl language Q MENTRETH

Twitter

Slack
* CNCF KCL Slack Channel: https://cloud-native.slack.com/archives/CO5TC96NWN8



https://kcl-lang.io/
https://github.com/kcl-lang
https://@KusionStack
https://github.com/KusionStack/konfig
https://kcl-lang.slack.com/
https://h5.dingtalk.com/circle/healthCheckin.html?cbdbhh=qwertyuiop&dtaction=os&4ebe6=d3d59&corpId=ding707e3346ab188ded2040d0a6270bd858
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-

Lo\nguo«"’e

Tools

[ eldang/kel j

[ kcl-lang/toolij

Documents

kel- lomg/kcl
lomg (=]

P Lugins

e

[kcl-lomg/ Pluginsj

SDKs

I nte_groctions

IDE Extensions

LY
E(Cl lomg/vscoo!e_

kel -J
[ kcl-lomg/kcl-go ]

Comw\un"ty ondl Ecolo?y

Eccl-lomg/ io(eo\-kcg [kcl-lomg/‘ccl V\V\M]

[kcl-lang/km-kclj

Module,s

kel-
Ng/Lacks’tox

Etcl-lang/moo(ules ]

Fcl |M3/s<cl-wj Eccl-lmg/kcl-woj (kcl |M5,/k¢|-JsJ

kel- kel-lan /'tre,e_
lo.ng/rule_s_.kcl
e-
kel [

stter»kcl

kel- lomg/kcl' j [kcl-lo\ng/ asp({l_kcg
. HeLl : ; a
o
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Use cases Product

Integrations Automation

Workflow

Interface

Capability

S kel

laC & PaC Based KCL
GitOps & GitClickOps Based KCL
Dynamic Configuration & Package Management for Clouds and Kubernetes

Workflow Integrations (Cl & CD Tools & DevOps Tools): KusionStack,
APl Composition Tool Integrations: Crossplane, Kustomize, Helm, -
Hub & Registry Integration: Artifact Hub, Docker Hub, Harbor

Data & Schema Integration: Open API, Terraform, Kubernetes
Config Ul: Backstage Plugin, Form Component Integrations

Tooling: run, mod, registry, vet, plugin, deps, doc, fmt, import, export, test,
debug, fix, lint

IDEs: Ul Extension & Client, Language Server: Definition, Reference,
Diagnostic, Completion, -

SDKs: Rust, Go, Python, Java, ‘-

API: API Server, Lang APIs, Plugin APIs, Tooling APIs, LSP APIs

Lang Ul: Syntax, AST, Data Types.

Features: query, override, entry, top level arguments, error handling, -
Plugin: Multilingual or WASM function plugins

Sematic: Type system, sematic rules.

Performance: Parse, Resolve, Compile, Evaluation

Cross-platform: macOS, Linux, Windows, WASM

Runtime Capabilities: IR, Profiling, Debuging, System Modules, Memory
management, Exception handling

Compiler Data Structure and Algorithms
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Structured KV

Pros.

. Easy to write and read

. Rich multi-language API
. Various Path Tools
Cons.

. Redundant information

. Insufficient functionality e.g.

abstraction, constraint, -
Tech.

* JSON

*  YAML

Product

. Kustomize

Templated KV

Pros.
. Simple config logic support

. Dynamic argument input

Cons.

. Increase of argument makes
it difficult to maintain

. Insufficient functionality e.g.
abstraction, constraint, -

Tech.

. Velocity

. Go Template

Product

. Helm

. Helmfile

Programmabl
e KV

Pros.
. Required programming features
. Code modularity

. Templates & Data abstraction

Cons.

. Insufficient type constraints
. Insufficient restraint ability
. Runtime error

Tech.

. GCL

. HCL

. Bicep

. Starlark

. Jsonnet

. CEL
. OPA/Rego
Product

e Terraform
e Tanka

* Radius

e ytt

*  kpt

Typed 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

. Nickel

Product

. KubeVela

Zvo kcl

Pros.

. Model-centric & constraint-centric
. Scalability on separated block
writing with rich merge strategies

. Static type system & analysis
. High Performance

Cons.

. Expansion of different models
requires investment in R&D

Tech.

. KCL

Product

¢ KusionStack

* KRM-KCL Tools and Operators



