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What's WG-Component-Standard?

Develop a standard foundation (philosophy and libraries) for core
Kubernetes components to build on top of.

Areas Include:
● Configuration (flags, ComponentConfig APIs, ...)
● Status Endpoints (healthz, configz, ...)
● Integration Points (delegated authn/z, ...)
● Logging / Metrics

Details in KEP 0032: 
kubernetes/enhancements/keps/sig-cluster-lifecycle/wgs/0032-create-a-k8s-io-component-repo.md 

https://github.com/kubernetes/enhancements/blob/master/keps/sig-cluster-lifecycle/wgs/0032-create-a-k8s-io-component-repo.md
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About me
- Alexander Knipping: Site Reliability Engineer @Exaring AG in Munich

- With wg-component-standard since Mid 2019

- Little prior open source experience



First Challenge
Problem: YAML files can have typos in field names, or duplicate fields. These 
errors may be silently ignored.



First Challenge
Problem: YAML files can have typos in field names, or duplicate fields. These 
errors may be silently ignored.

Solution: Throw an error for unrecognized field names.

No problem! 👨🏻💻



ComponentConfig?
What's a Codec(Factory)?

🧐

Let's start at the beginning ...

Loading YAML files



Loading YAML Files

kind: KubeletConfiguration

apiVersion: kubelet.config.k8s.io/v1beta1

authentication:

  anonymous:

    enabled: false

  webhook:

    enabled: true

  x509:

    clientCAFile: "/var/lib/kubernetes/ca.pem"

authorization:

  mode: Webhook

clusterDomain: "cluster.local"

clusterDNS:

  - "10.32.0.10"

Kubelet

Node

CLI Flags



Loading YAML Files

kind: KubeletConfiguration

apiVersion: kubelet.config.k8s.io/v1beta1

authentication:

  anonymous:

    enabled: false

  webhook:

    enabled: true

  x509:

    clientCAFile: "/var/lib/kubernetes/ca.pem"

authorization:

  mode: Webhook

clusterDomain: "cluster.local"

clusterDomain: "mycluster.local"

clusterDNS:

  - "10.32.0.10"

kind: KubeletConfiguration

apiVersion: kubelet.config.k8s.io/v1beta1

authentication:

  anonymous:

    enabled: false

  webhook:

    enabled: true

  x509:

    clientCAFile: "/var/lib/kubernetes/ca.pem"

authorization:

  mode: Webhook

clusterDomain: "cluster.local"

clusterDNS:

  - "10.32.0.10"

foo: "bar"



Loading YAML Files
configfiles.go

scheme.go

🤔

https://github.com/kubernetes/kubernetes/blob/v1.16.12/pkg/kubelet/kubeletconfig/configfiles/configfiles.go#L47
https://github.com/kubernetes/kubernetes/blob/v1.16.12/pkg/kubelet/apis/config/scheme/scheme.go#L30


Scheme & Versioning

- Mapping between Object (Golang struct of a Pod, for example) to a specific Go 
type (GVK - GroupVersionKind)

- "Foundation of a versioned API and configuration over time"

func (s *Scheme) ObjectKinds(obj Object) ([]schema.GroupVersionKind, bool, error)

scheme.AddKnownTypes(schema.GroupVersionKind{"", "v1", "Pod"}, &Pod{}) 

kubectl apiserver

get pods

here are some structs



Scheme & Versioning
configfiles.go

scheme.go

✅

https://github.com/kubernetes/kubernetes/blob/v1.16.12/pkg/kubelet/kubeletconfig/configfiles/configfiles.go#L47
https://github.com/kubernetes/kubernetes/blob/v1.16.12/pkg/kubelet/apis/config/scheme/scheme.go#L30


Scheme & Versioning

M Hausenblas, S Schimanski (2019): Programming Kubernetes



Scheme & Versioning
configfiles.go

scheme.go

✅
✅

✅

https://github.com/kubernetes/kubernetes/blob/v1.16.12/pkg/kubelet/kubeletconfig/configfiles/configfiles.go#L47
https://github.com/kubernetes/kubernetes/blob/v1.16.12/pkg/kubelet/apis/config/scheme/scheme.go#L30


Strict Decoding

codec_factory.go

➡

https://github.com/kubernetes/kubernetes/blob/v1.18.5/staging/src/k8s.io/apimachinery/pkg/runtime/serializer/codec_factory.go


Strict Decoding

✅
✅

✅

✅

So we just call NewCodecFactory with the Strict option enabled? 
Easy!

But wait...

⬆



Strict Decoding

kind: KubeletConfiguration

apiVersion: kubelet.config.k8s.io/v1beta1

authentication:

  anonymous:

    enabled: false

  webhook:

    enabled: true

  x509:

    clientCAFile: "/var/lib/kubernetes/ca.pem"

authorization:

  mode: Webhook

clusterDomain: "cluster.local"

clusterDomain: "foo"

clusterDNS:

  - "10.32.0.10"

kind: KubeletConfiguration

apiVersion: kubelet.config.k8s.io/v1beta1

authentication:

  anonymous:

    enabled: false

  webhook:

    enabled: true

  x509:

    clientCAFile: "/var/lib/kubernetes/ca.pem"

authorization:

  mode: Webhook

clusterDomain: "cluster.local"

clusterDNS:

  - "10.32.0.10"

foo: "bar"



Strict Decoding
- Only strengthen validation on version-boundary

→ have KubeletConfig/v1beta1 decode with warnings, show errors on v1beta2+



- Right now we introduced strict 
decoding to:
- kubelet
- kube-proxy
- kube-scheduler

Strict Decoding



Kube Controller Manager Config

What about a KubeControllerManager 
ComponentConfig?

🤔



Kube Controller Manager Config

- Controller Manager is a "binary host" → starts other controllers

- Individual controllers are interchangable



controllermanager.go

https://github.com/kubernetes/kubernetes/blob/v1.18.5/cmd/kube-controller-manager/app/controllermanager.go#L372


Kube Controller Manager Config

controller/apis/config/types.go

➡

➡

https://github.com/kubernetes/kubernetes/blob/v1.18.5/pkg/controller/apis/config/types.go#L48


Kube Controller Manager Config

controller/apis/config/types.go

KubeControllerManagerConfiguration (v1alpha1)

EndpointController (internal)

DeploymentController (internal)

PodController (internal)

... (internal)

https://github.com/kubernetes/kubernetes/blob/v1.18.5/pkg/controller/apis/config/types.go#L48


Kube Controller Manager Config

kube-controller-manager/config/v1alpha1/types.go

https://github.com/kubernetes/kubernetes/blob/v1.18.5/staging/src/k8s.io/kube-controller-manager/config/v1alpha1/types.go#L159


Kube Controller Manager Config

kind: KubeControllerManagerConfiguration

apiVersion: kubecontrollermanager.config.k8s.io/v1alpha1

Generic: 

  Port: 1234

  Address: 0.0.0.0

  ClientConnection:

    burst: 10

ResourceQuotaController:

  ConcurrentResourceQuotaSyncs: 15

# … 



Kube Controller Manager Config

Why is it so difficult to implement a 
ComponentConfig for 

KubeControllerManager?
😞



Kube Controller Manager Config
kind: KubeControllerManagerConfiguration

apiVersion: kubecontrollermanager.config.k8s.io/v1alpha1

Generic: 

  Port: 1234

  Address: 0.0.0.0

  ClientConnection:

    burst: 10

ResourceQuotaController:

  ConcurrentResourceQuotaSyncs: 15

# … 

What happens if...

… a controller moves out-of-tree (like cloud-controller)?

… individual controllers share config fields ?

… the owner of a controller doesn't want (or can't) follow the container versioning?

… users implement their own controller manager?



Kube Controller Manager Config

kind: KubeControllerManagerConfiguration

apiVersion: kubecontrollermanager.config.k8s.io/v1alpha1

controllers:

  resourceQuota:

    kind: ResourceQuotaControllerConfiguration

    apiVersion: kubecontrollermanager.config.k8s.io/v1alpha2

    ConcurrentResourceQuotaSyncs: 15

# … 



controllermanager.go

🤯

https://github.com/kubernetes/kubernetes/blob/v1.18.5/cmd/kube-controller-manager/app/controllermanager.go#L372


Kube Controller Manager Config
kubernetes/pull/70359

https://github.com/kubernetes/kubernetes/issues/70359


Kube Controller Manager Config
design doc by @luxasenhancements/issues/786

https://docs.google.com/document/d/1tNnsH_uQU7uB3oUul0aX8R8SXUlKjGHVxJc_wHA9BMM/edit#heading=h.gb7lws4ts2j9
https://github.com/kubernetes/enhancements/issues/786


Kube Controller Manager Config
enhancements/pull/1052

https://github.com/kubernetes/enhancements/pull/1052


Kube Controller Manager Config

Current plan: 

write a KEP to restart the discussion ✍



Other Projects
● ComponentConfig

○ Flags to Config Migrations
○ Instance Specific Config
○ API Documentation
○ Testing Config APIs

● Command building
○ Standard way to deal with flags that works well for migration to config
○ Standardized logging

● Component servers
○ Standardized endpoints
○ Standardized authn/z implementations



@SataQiu
@apelisse
@danielqsj
@zhouya0
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@tapih
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@saad-ali
@roycaihw
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@wenjiaswe
@tanjunchen
@sambdavidson
@ricky1993
@pjbgf
@odinuge
@ingvagabund
@deads2k
@conwaychriscosmo
@codenrhoden
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@yastij
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Contributor shout outs

Individuals who have merged code related to WG projects, including contributions to 
various parts of k/k and k/component-base, in the past year.

@iobuf
@gongguan
@gnufied
@giuseppe
@farah
@enj
@dprotaso
@dashpole
@borgerli
@aojea
@andyzhangx
@ahg-g
@Zhuzhenghao
@NicolasT

@andrewsykim
@savitharaghunathan
@liggitt
@phenixblue
@knabben
@vincent178
@irbull
@wojtek-t
@marosset
@BenTheElder
@afrouzMashaykhi
@stealthybox
@mtaufen
@sttts



How you can get involved

Slack:
Chairs: @mtaufen, @stealthybox, @sttts
#wg-component-standard #wg-component-standard-mentorship

GitHub: 
kubernetes/community/tree/master/wg-component-standard

Mailing list:
kubernetes-wg-component-standard@googlegroups.com
Join for meeting invites!

Weekly meeting: Tuesdays 8:30am-9:00am PT
Weekly office hours: Tuesdays 10:00am-11:00am PT


