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-y —}
=1

L
</>

Developers

L
</>

Application
Operators

0

P

Cluster
Operators

. Application CPU / Memory
. Container Image
. Application configuration

. Application Security
. Application Traffic

. Pod Scaling Setup

. Observability Setup
. Application Secrets

. Cluster Security

. Upgrades

. RBAC

. Node Operations

. Cross Cutting Concerns

Kubernetes g9

Wkcl

NMAFAEZAREEBXNE ZRNEMZENEESEHS
o RBEMIEHEESR Terraform £ [aC TH, Kubernetes EF&8H

Fa, FREEFRRiRZEENEEHENIRETA

* YAML BZBK, #EEIRIF
- BEHNEEMERENERZER

o REARERRIDIEFR, AZ2BRKNBEREMANHE
- REZESVEENEBNIER, XSBEZARAERR

HEEMRENARARE , REEESE

= ETE.
CNCFFETEARED: .

Google SRE T1EFH: y
AIGCH X THIES IE
2023 FAIRKRARS


https://docs.google.com/document/d/1cLPGweVEYrVqQvBLJg6sxV-TrE5Rm2MNOBA_cxZP2WU/edit
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C1-3=—1
=1

BENXMRER
7R YAML 3 & & b B & 4 2 &M o) &
o]RIEHr: BiE. BB K. BEHR, ..

CIE/N:=:
M
B
= ERE

BEETE

KCL o] A4t 4
Helm

Kustomize

kpt
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EEE Standalone KCL B

OCI Registry

e {FA KCLAEHMEK Se;;;?es:
image: ngnix
Docker Compose ports:

Transformer - published: 80
* target: 80
protocol: TCP

apiVersion: apps/vl
kind: Deployment

Kubernetes metadata:
containers.ngnix = { name: app

image = "ngnix" Transformer labels:

ports = [{containerPort = 80}] app: app
¥ spec:
X

import .app

app.App {
name = "app"

service.ports = [{ port = 80 }] replicas: 1
selector:
matchLabels:

ERE ——

Transformer

* Bh9-F & B B R
&DEV&SRE &DEV&SRE

L_________T—_________J L“““““r““““‘J
PLATFORM

EL

=
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[T B KRM KCL %t

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-1lang/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

Wkcl

input KRM items

functionC on‘Pif,

KCL Function

output KRM tems results

AIGCHET £ T RY iz
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=klid

Docker Image

-
docker
Docker Hub

Auto Commit

—————

Pull Changes

Manifest Re,po

Commit

-

{%;
argo

Arf,oCD

Sync Status

Kubermetes Cluster

Wkcl

Commit

kel code set image to kcllang/flask_demo:6428cff4309afc8c1c40ad180bb9...
.cfd82546be3e

¥ main

github-actions[bot] committed 3 minutes ago

Showing 1 changed file with 1 addition and 1 deletion.

main.k ﬂ;

@@ -3,7 +3,7 @@ config = app.App {
name = "flask_demo"
containers: {
flask_demo = {
image = "kcllang/flask_demo:f1f2cbc@c4555d141e9f642fbd12edaf34dob723"
image = "kcllang/flask_demo:6428cff4309afc8clc40ad180bb9cfd82546be3e"
ports = [{containerPort = 5000}]

EEWHI T ET:.: [FHT%7F Standalone KCL #] KRM KCL FZEET

ZF CI/CD #] GitOps TAZ#F

N

V N
AIGCHX THI IS T
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Helm/Kustomize/KPT/..
Ll —>

g F '] laC/TaD KCL Plugins
Platform

Q A O Engneering | | |

Tool Admission Request

[ )

0 [y — I

Model Sharing KUSION ]‘ 1 W . Mutating/Validating E
with KPM ] Webhook '

\

Declarative Conpiguro:tion and Policy as Code

A
@
o
o
=]
[¢]
=
=
]
=

____________________________________

/
/
/

Automation
Abstract SDKs
S‘to&il?ty

Scalabi h‘tl/

Ia])/"l'e,mplotte
Controller

wO O
iy

. Validate
( protobuf§ z‘éOPEN API Mutate

{Jx} JsonSchema .g' Terraform @ ustomize
Qubectl
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TE=E)

Language + Tools + IDEs + SDKs + Plugins

@J’M

v KONFIG
> Iy .github
>

lmport base. pkg kusion_models.kube. frontend KCL Package Manager
# The application configuration in stack will overwrite
# the configuration with the same attribute in base.
server: frontend.Server {
# spec.template.spec.containers[@], main container
image = "altinity/clickhouse-operator:0.19.2" Go To Def/Ref

appops KCL Coding Assistant
clickhouse-operator . . .
Highlight orma
base

crd Compile

O O NOOLEAE WNR

prod

OWNERS

project.yaml
mi README.md

guestbook

# spec.template.spec.containers[1:], sidecars Completion Debug
sidecarContainers = [
s.Sidecar {
name = "metrics—-exporter"
image = "altinity/metrics—exporter:0.19.2"

=
(S

Error/Warning
Checking

=
2

Test

L
w N

LSP

KCL Language Server

]
'S

resource =
http-echo

=
w

nginx-example

=
()}

KCL Compiler

=
~

base

=
(o]

clouds

Tools & CI/CD Engagement
kcl—formaa kcl-lint kcl-test

AIGCHI £ TV HY
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RG]

A W

KCL Modules & Packages

KCL Spec

Modeled

Resolver

Static Type Inference
and Checking
Pre-

process Config Graph

- Unification

Shema-Centric OOP

Semantic
Dependency Graph

KCL Multi-

Language Spec

Wkcl

Multi Targets
LLVM IR

KCL LLVM IR

KCL Runtime Assembler JSON/YAM
A & Linker L Output

N -
I’ i
v \
" N
N
.
’ N

Plugin

KCL Plugin Agent

KCL OpenAPI
Spec

AIGCH R T RS LiE
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=

=

App Team Space

Platform Team Space

schema App

@
x:¢xorl : schema Env

Unfold

Unfold

schema Container

KCL SETTA 2022 Paper . https://link.springer.com/chapter/10.1007/978-3-031-21213-0_6

Wkcl

v  B@EH
v EHEHREXE

v ##E/Schema R
v" CRUD API

v B
v HEA
v R
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Kusion 5|2

a

Developer

a

Platform

Project

Stack(prod)

AppConfig

Stack(dev)

AppConfig

Base Models

Policy
Resource

Baseline

Coding

Write Code

Code Review

Wkcl

Clouds

]

Kusion

Pipeline

Operations
(Apply/Preview/Destroy/...)
cLi Kubernetes

Terraform

Gul Runtimes

State
(Filesystem/DB/OSS...)

a

Preview Apply
Resource

Validation Live Diff

Pre-Apply Apply Post-Apply

AIGCH & TR EE i
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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. e GCL
*  YAML *  Velocity e HCL
Product *  Go Template »  Starlark
»  Kustomize Product e Jsonnet...
O * Helm Product
*  Helmfile » Terraform
0 oo * Tanka

* ytt

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

WYkl

m L

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

e KRM-KCL Tools and O

AIGCHI{£ T HY
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Loop and Function

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

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

Terraform HCL v1.3 (—
Jsonnet v0.18 —
CUEv0.4.3 S —
KCLv0.4.5 F
(0] 2000 4000 6000 8000

kel

Kubernetes Configuration

import kubernetes.api.apps.vl

deployment = v1.Deployment {}

CUEvO0.4.3

KCLv0.4.5

0 100 200 300 400

Test environment: single core macOS 10.15.7 CPU: i7-8850H 2.6GHz 32GB 2400Mhz DDR4 No NUMA, eZe run time (ms)
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SLH

v Shift left security j v Delivery
v Change preview v Risk analysis

modify

app
config Web Ul render

Pﬂq—’ (Deploy ~——  *
Dev

System)

|
I
modify |
platform \ \
config A Ci CR A
Pﬂq—> Konfig _—

(Git Repo) _J _J _J - | J ; |

I |
f |
| |
Single source of truth J :
I 1
l |

Platform

A|GCH=H’<"ITB"]§E
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import base.pkg.kusion_models.kube.frontend

appConfiguration: frontend.Server {
image = "howieyuen/gocity:latest"

Front-end model ( Developer

Back-end model ( Platform )

schema ServerBackend [inputConfig: server.Server]

erverBackend converts the user-written front-end model “Server’ into a
collection of kubernetes resources and places the resource collection into
e “kubernetes® attribute.

mixin [
# Resource builder mixin
mixins.NamespaceMixin,
mixins, Confighapixin,
mixins. SecretMixin,
mixins. ServiceMixin,
mixins. IngressMixin,

mixins. ServiceAccountMixin,

# Monitor mixin

pmixins.Manitortixin

# Store the input config parameter, ensure it can be seen in protocol and
config: server.Server = inputConfig

# Workload name.
workloadNane: str = “{H}". fornat(netadata. _META_APP_NAME, metadata. MET/
# App variable contains labels, selector and environments.

app: utils.ApplicationBuilder = utils.ApplicationBuilder {}

# Main containers and sidecar contrainers.

mainContainer: {str:}

sidecarContainers?: [{str:}]

initContainers?: [{str:}]

if config.mainContainer

assert config.image, "config.image must be specified and can't be empt
converter using the voluses.

# Construct input of

mainContainer = utils.VolunePatch(config.volumes, [utils.Containerfrong

*+config.mainContainer

if config.mainContainer.useBuiltInEnv:
env += app.envs

name = config.mainContainer.name or “main"

inage = config. inage

resource = config?.schedulingStrategy?. resource

Hhziel

if config.sidecarContainers:
sidecarContainers = utils.VolunePatch(config.volunes, [utils.Containerf
if config.initContainers:
initContainers = utils.VolunePatch(config.volumes, [utils.ContainerFror
# Construct workload attributes.
workloadAttributes: {str:} = {
metadata

= utils.MetadataBuilder(config) | {
name = workloadName
)
spec = {
replicas = config. replicas
1f config.useBuiltInselector:
selector.matchLabels

app.selector | config.selector
else:

K8s/clou

Spec

Deployment
Service
ConfigMap
Database

Monitor

AIGCHI £ TV HY
2023 F & I i

o
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<+ bin git:(watch-ui) ./kusion apply -w /Users/yuanhao/opensource/KusionStack/konfig/base/examples/server/app_service/prod --watch --yes
v Compiling in stack prod...
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Sk

e Code

apiversion: Krm.kKcl.dev/vlalphal

9 » db/ | 1 import os
10 v kube-manifests/ | 2 from os import listdir kind: KCLRun
lal k8s-cms-sidekiqg.yml i 3 spec:
12 k8s-cms-web.yml | 4 import ruamel.yaml e
13 test-k8s-cms-web.yml.bl 5 params:
14 » 1ib/ | 6 yaml = ruamel.yaml.YAML() env:
15 » log/ | 7 yaml.preserve_quotes = True )
16 » node_modules/ | 8 yaml.explicit_start = True - name: test_name
g : opS/isﬁzlptS;y : 13 def mainQ): value: test_value
19 a;_mig;te.sh* il 11 home_dir = os.path.joinCos.path.dirname(__file__), /kube-manifests") source: |
g? ge"-d“z"'Sh* : g ’;”"tchf”ze-glf) T [r | {if resource.kind == "Deployment": spec.template.spec.containers: [{
gen_pod_env.py or manifest in listdirChome_dir): X
22 gen_sed_cmd.py | 14 if not manifest.endswith("yml"): env += option("params").env
23 merge_key.py I'15 continue }1 % len(r.spec.template.spec.containers)} for r in option("items")]
24 secrets_manager_utils.! 16 p = os.path.joinChome_dir, manifest)
25 » public/ i 17 with open(p, "r") as f:
26 » script/ | 18 content = yaml.load_all(f)
27 » spec/ | 19 res = [] ® OCI
28 » storage/ | 20 for item in content:
29 » tmp/ | 21 if item["kind"].lower() == "dep
30  ALLOWED_PASSWORDS il 22 cs = item[ 2c"]["templat spec ontainers"] . "
g oo dson B 1230 101 8 apiVersion: krm.kcl.dev/vlalphal
32 aws_migration_notes.md | 24 c["env"].append({
33  babel.config.js | 25 : "test_nan .
34  bitbucket-pipelines.yml | 26 klnd : KC LRun
35  buildspec.yml | 27 i)
36  CHANGELOG.md | 28 res.append(item) S pe C .
37  cms-pre-production-23070| 29 print(res) .
38 cms-pre-production-23070! 30 with open(p, "w") as f:
39 cms-pre-production-23070/ 31 yaml.dump_all(res, f) pa rams :
40  cms-pre-production-23070| 32
41 cms-pre-production-23070| 33 if __name__ == main__": env:*
L]

42 cms-pre-production-23070! 34 mainQ)
43 cms-pre-production-23070!

44 cms-pre-production-23070| == n ame : test_name

45  cms-prod-230705-buildspe |
46  cms-prod-230705-buildspel

47  cms-prod-230705-dockerfi | va lue : teSt_va lue
ops/scripts/secrets_manager_utils.py . .
source: oci://ghcr.io/kcl-lang/append-env

AIGCHH{X TN A
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L

OpenAPI spec schemas in KCL -

S KCL Code

Bindings for OpenAPI 3.0.0 - https://swagger.io/specification/#schema-object
@ JSON Schema validation for OpenAPI 3.0.0 must conform to this version: Models
https://datatracker.ietf.org/doc/html/draft-wright-json-schema-validation-00

YAML/JISON Result

schema Ref:
$ref: str

I Rules

schema Contact:

https://swagger.io/specification/#contact-object

name?: str
url?: str
email?: str

schema Description:
description?: str

schema SchemaString(Description):

v JSON/YAML X% 5
s i v’ X [g Open API AT 35

format?: "byte" | "binary" | "date" | "date-time" | "password"

schema SchemaNumber(Description): / =2\ +H N3 [ é
type: "number" = "number" E Ex%a 1{15 1N
minimum?: float
maximum?: float

exclusiveMinimum?: bool
exclusiveMaximum?: bool

schema SchemaInteger(Description):

type: "integer" = "integer"
minimum?: int

https://gist.github.com/yawaramin/6f56f4b053d2b090353d7b7d40a722ce
AIGCHHX TV
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(‘é magick93
Prahalad Ramji 2 months ago

b e
! . Hello
‘.;ij amazing sounds good é

I'm currently relying heavily on CUE and Hof ( ) for generating source code.

" H I've recently discovered kcl-lang, and am very impressed by the project for many reasons.
®™8 Prahalad Ramji 2 months ago 5 ‘! Y imp Y the proj y

: " o) . o I'd like to suggest that, while there is obvious value in applying kcl to configuration, it can also be used to generate source code. Consider
. ,‘ 10) yea ) I'min the p rocess Of d Ol ng a on e20 ne it like uml - it can describe ever aspect of source code - and then, when combined with a text generator, be used to generate source code

and artifacts.

migration of what i have in cue and seeing

For example, generating:

where i hit blocks. - aEeencd

¢ svelte [ react [ vue web components

Support KCL as a language runtime? #137/22 » finite state machines

. ) o * etcetc
yawaramin started this conversation in Ideas

To achieve this it would be good if there was ability to generate kcl models from existing models, for example, import json, jsonschema,

yaml, and ideally cue.
Similarly, export structs in Rust, Go, Java etc, for use in existing templating.

@ yawaramin last week

Hi, currently Pulumi supports several languages for writing configuration. Would it be possible to add KCL?

KCL is a statically typed language (implemented in Go) that allows defining configuration that follows schemas (typ{ ‘t vﬁ! nkabir =) Chs Author

age > 10 ), and rules/policies. It currently compiles directly to YAML, so it is possible to use it indirectly with Pulum

KCL is a full-fledged language which specifically targets configuration. It has a typechecker, linter, formatter, packa That will work. Thank you. KCL is fantastic. C

complete toolchain. KCL packages can be uploaded to an OCI registry and common configuration (types) can be ex subbed_ +1 - 1 hr. ago

maintained in a central location. Typechecking is near-instant and the feedback loop is very tight. But by not being { \ pos

language, KCL avoids many pitfalls especially in security. I'm getting some HCL and Jsonnet vibes, I like it.

My question is just if there would be interest from the Pulumi project to support it directly as a language runtime an{ f 2 t‘_‘ /—W Reply Share

look like. (We know that it would work, because KCL can express anything YAML can.) I

BEZInL, BN KCL £t X AIGCHT X TR
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COUNTRY ID

United States

China

Germany

United Kingdom

Canada
France
India
~30 Releases 8 Maintainers Biweekly Community Meeting and Blog
20+ Presentation & Blo oS ~20 Contributors https.//github.com/kcl-lang/community
2022 £E 5 BFFE AIGCHTH'E'FEI"]FFE‘IE
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R

v0.4.6 Release v0.5.0 Release v0.6.0 Release v0.7.0 Release

Ease of Use and Error Improvement Improvement of Grammar and Standard KCL New UI Design KCL New UI Release
Libraries

Helm KCL Schema Plugin Design Helmfile KCL Plugin KCL UI and Backstage Plugin
KCL Abstract/Constraint Specification Release

KPT KCL SDK Deign Standards and Best Practices Manual KCL Operator

KCL Import Tool
KCL KPM Pre-release (Git Repo, Lock, Helm KCL Plugin KCL UI and Backstage Plugin
Dependency management) Design KPM Registry Release
KPT KCL Plugin
KCL New Doc Tool Release
Kustomize KCL Plugin
KPM Registry Design
KCL New IDE Plugin Pre-release KPM
More KCL IDE Extension
KCL Playground Code Share KCL New Test Tool Design Support e.g., Vim

Language
Tool

KCL New IDE Extension

More KCL Playground Code Samples
Scene & Integration

IDE Extension

® ®
2023.7 2023.12
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Al Based Programming Language for the Cloud?

AIGC = Al + DSL + Engine + CoT

Y &/=BENMSE %R DSL 45— App 1 Infra
5188528 DSL HiA
15 DSL UBES A (HENBELENATL, CoT) IRIEAL Prompt 1B45 Al {EBIFIREIZEER

AIGCHI £ TV HY 3
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Hib &R IR
- EHML

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

£T£T(DingTalk ID 42753001)

e GitHub

* hitps.//github.com/kcl-lang
 https://github.com/KusionStack

* Twitter
* (@kcl language
* (Wkusionstack

. Slack S B O s s EsEs

* hitps.//kcl-lang.slack.com
e hittps.://kusionstack.slack.com AIGCHIHT Fﬁgﬁ
2023 F AT ERAES
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https://kcl-lang.io/
https://github.com/kcl-lang
https://github.com/KusionStack/kcl
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

NS

Thank You!
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