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yamI3X {4 = F=HEATVAPI

aplVersion: apps/vl
kind: Deployment
-t 4 2FBAZUAPI? e on: apps/vl
| | | | nginx-deployment ‘Ployment
- docker service create --name nginx --replicas 2 nginx -

. . . . nginx—deployment
- docker service update --image nginx:1.7.9 nginx
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- kubectl create -f nginx.yami

- kubectl replace -f nginx.yaml

- W RAEE X HRF

name: nginx
image: nginx:1.7.9"
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- kubectl apply -f nginx.yaml
- [/ JFimagerd fnginx:1.7.9
- kubectl apply -f nginx.yaml
- X51?

 kubectl replace = replace

- |.e. 1 writer

- kubectl apply = patch

- |.e. 1+ writers

= HHTVAPI
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Istio

Control Plane API

Control flow during
request processing Pilot Mixer Istio-Auth
res
Configdatato '
9 Envoys v TLS certs
to Envoy

Policy checks,

- telemetry
Pod /\
HTTPA1,HTTP/2, | o HTTP/1.1, HTTP/2,
gRPC, TCP with or y gRPC, TCP with or
without TLS l without TLS
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Initializer

aplVersion: vl
kind: ConfigMap
metadata:
name: envoy-initializer
gdata.
configs:..|
containers:

— name: envoy
image: lyft/envoy:845747db88f102cBfd262ab2

command: ["/usr/local/bin/envoy"] : newData.Containers = append(
args: : oldData.Containers,

— "__Concurrency 4" E Conflg.contalne =r
— "———config-path /etc/envay/envoy.json” : )

- "——mode serve" .
ports: om . patchBytes, err := strategicpatch.CreateTwoWayMergePatch(
resources: @m : oldData,
vo lumeMounts: : newData,
- name: envoy-conf vlbetal.Deploymentd{},
mountPath: /etc/envoy )

app: nginx
_, err = clientset.AppsVlibetal().Deployments(

: oldData.Namespace,
ainers: Bl ) .Patch(

e s : oldData.Name,
U“””“' l1gJJTx > : types.StrategicMergePatchType,
image: nginx:1.7.9 : patchBytes,
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Group Ver5|on Resource
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Kubernetes APl Workflow

POST /apis/batch/v2alphai/cronjobs

Create Resource:
endpoints/hanlders/rest.go
ReadAll
Decode
Convert
Admit

Filters: server/config.go

MaxInflightLimit
Timeout
Panic Recovery

Auth
Audit

Create Store:
registry/generic/reqgistry/*.go
Validate

MUX: server/mux/container.go
Routes: server/routes/*.go

Serialization/Encode:

storage/etcd3/store.go

Convert
Encode

API Groups: endpoints/*.go
API| GroupVersion Installer
APl Installer

g
T

Etcd
JSON/protpbuf
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Custom Resource Definition (CRD)

apiVersion: apiextensions.k8s.io/vlbetal
kind: CustomResourceDefinition

N E ES{API%;}?\d;Eﬂ (CRD) é{ﬁu : E ,EI_\EXNetWOrk m network.crd.archsummit.com

group: crd.archsummit.com

» kubectl apply -f network-crd.yaml

version: vl

SCOpe. Namespaced

» kubectl apply -f my-network.yaml

apiVersion: “crd.archsummit.com/v1" <s
kind: Network 1rk

name: my-new-network-object

NAME "192.168.0.0/16"

y: "192.168.1.1"

» kubectl get network

my—-new-network-object 6s
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Kubernetes Custom Controller User operation

Network

etcd — kube-apiserver Controller
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Controller Pattern

Bll: Reconcile Loop, KubernetesIin B sz & ZNpYiTHl = EY

P
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(desired, current)
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Metrics
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Controller Deep Dive

WorkQue
Informer ue Controller

Kubernetes

AP' Servel’ Client: LISt & Watch ReﬂeCtOr AddFunc

UpdateFunc
DeleteFunc

Delta FIFO Sync Loop
Queue

queue.Get

Indexer diff(object1,
actual)

Local Store
{key: value}

a Custom Controller
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Kubernetes APl Programming

- X F LA ERIJAPI Object

- Kubernetes= W F B &R

- client, informer, lister type Network struct {

metavl.TypeMeta “json:",inline"’
metavl.ObjectMeta " json:"metadata,omitempty"’

l,

- Hi2H =P work queuel 3L

Spec NetworkSpec “json:"spec™’
Status NetworkStatus " json:"status"

- AR FE2Rm 5 RIS

- controller, LA KzcontrollerdAgsync()
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. B ZEprotobuf + APIZ#MERIAPI Objectty 75 = i1
. AP| Objecti{&>1K, HEBPIHE>1KB - EE LI STEAIKubernetes API
LhgE

. SSMER (e.g. > 10 req/s)

- APl Aggregation
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AP| Aggregation (AA)

http://<pod_ip>/metrics

API Aggregator
. , Core API Server
custom metrics api i

Custom Metrics API Server

Prometheus

HH 22— Adaptor
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KubernetesiJAPIE
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» e.g. Operator, CRD, Istio, Serverless, Rook.io, Vitness, Google Cloud
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Kube-scheduler

+ Cacheft

Scheduler Cache

jn]<;
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PETRFHIRT
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+ {ERInformert/LHl>K[E & 1F ;':FIFO/Priority Queue Node List

Y Update
- Jol
Pod
- Optimistic Bind
Predicates » Priorities

+ Http Extender
Optimistic Bind

« Framework1t,

- Status: Draft
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kube-schedulerfFramework1t,

Pod Scheduling Cycle
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Queue : from
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In process plugin:

register("pre—fiiter",
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DevicePlugin

» BAGPUZ 3579451

- <v1.9: HiziEDocker4{E

- kubeletEZhack dockershim, 7£/&#2Docker APIZ Bilinject;¥ ARIGPU deviceFImountH &

- v1.9+: {FFHCRIFMgrpciz

- Inject CRI spec
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DevicePluginBYi% 1t

Node 1

kubelet

Advertise
Node 1, GPU x 3

Scheduler Pod want GPU: 1

gRMm: BBiDevice Pluginty

1IK1T 28 (8] #RAY | - - -

Docker
/dev/gpu0
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http://nvidia.com/gpu

DevicePluginAy|o) &3 1 £ M52

struct ComputeResource {

° metavl.ObjectMeta // +nonNamespaced=true
Spec ComputeResourceSpec // +genclient=true
Status ComputeResourceStatus
} type ResourceClass struct {
struct ComputeResourceSpec { metavl.TypeMeta
// For node-level resource, this is the name of the Node that owns this ComputeResource. metavl.ObjectMeta
) // For cluster-level resource, this field is empty. Spec ResourceClassSpec
NodeName string

L // +optional
// Raw resource name. E.g.: nvidia.com/gpu }

ResourceName string

// uType: k80
gpulyp type ResourceClassSpec struct {

° // zone: us—-westl-b \h : , :

// Note Kubelet adds a special property corresponding to the above ResourceName field. / e // deTines general resource property matching constraints.

// This will allow a single ResourceClass (e.g., “gpu”) to match multiple types of // e.g.: zone in { us-westl-b, us-westl-c }; type: k8@

// resources (e.g., nvidia.com/gpu and amd.com/gpu) through general set selector. MetadataRequirements metavl.lLabelSelector

Properties map[stringlstring // used to compare preference of two matching ResourceClasses
¥ | // The purpose to introduce this field is explained more later

« struct ComputeResourceStatus { kind: ResourceClass Priority int

Capacity resource.Quantity metadata:

} name: nvidia.high.mem
Spec:
labelSelector:

© IEETIEHRIBER TR e o

operator: "In"
values:
- "nvidia-gpu"
- Resource AP] - key: "memory"
operator: "GtEq"
values:
- "30G6"
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