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App = Code + Config
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package main

1mport (
"'l.og"
"net/http”

func main() {
fs := http.FileServerChttp.Dir("static"))
http.Handle("/", fs)
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log.Println("Listening on ©.0.0.0:30080")
http.ListenAndServe("0.0.0.0:30080", ni1l)
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‘unc main() {

fs := hitp.FileServer(http.Dir("slalic™))
http.Handle("/", fs)

log.Println(“Listening on ©.0.0.0:32€30%)
http.ListenAndServe("0.9.0.0:30089", n.l)
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docker build

docker push

Deployment

LoadBalancer







ubuntu:tidb/ (masterx) $ || [23:03:29]

operator/tidb (zsh) #¥2



Deploy App Container
» Docker/OCI

» Standard app packaging format

» Kubernetes/Swarm
» Resource scheduling, cluster management



It Is easy to deploy stateless
apps. But how to deploy
stateful apps?




How to Deploy

 Database: PostgreSQL, MySQL, TiDB
» Coordination service: etcd, ZooKeeper
+ Streaming: Kafka, Heron

» Big data: Spark, Hadoop

» Storage: Ceph, GlusterFS

» Logging: ElasticSearch

» Monitoring: Prometheus



Deploying those are much
harder than stateless web apps




Prometheus



Complex dependencies

Alerting
Rule







Membership Configuration

etcd --name=example-etcd-cluster-0002 ...

--1nitial-cluster=
example-etcd-cluster-0001=http://example-etcd-cluster-0001.example-etcd-
cluster.default.svc.cluster.local: 2380,
example-etcd-cluster-0000=http://example-etcd-cluster-0000.example-etcd-
cluster.default.svc.cluster.local: 2380,
example-etcd-cluster-0002=http://example-etcd-cluster-0002.example-etcd-
cluster.default.svc.cluster.local: 2380



Self-updating Kubernetes



Update Strateqgy

Target Version

APIServer: v1.6.0
etcd: v3.1.4




Update Strateqgy

Target Version

APlServer: v1.6.0 -Backup before upgrade

_ - Rolling upgrade
etcd: v3.1.4 - Check upgrade path
- Rollback within a minor




What makes them difficult to
deploy and manage?



Complex operation logic
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Current state of a cluster

 cluster sizeis 3
 cluster versionis v1.2.3

Observe

Differences from desired config

« cluster size should be 5
e cluster version should be v1.3.0

How to get there

- configure and add members to 5
- upgrade member to v1.3.0 safely one-by-one




etcd Operator

Common Tasks Advanced

* Resize * Restore

» Upgrade « TLS

» Backup » Monitoring/Alerting

« Failover



type ClusterSpec struct {
// Size is the expected size of the etcd cluster.
// The etcd-operator will eventually make the size of the running
// cluster equal to the expected size.
// The vaild range of the size is from 1 to 7.
Size int " json:"size''

// Version is the expected version of the etcd cluster.

// The etcd-operator will eventually make the etcd cluster version

// equal to the expected version.

//

// The version must follow the [semver]( http://semver.org) format, for example "3.1.4".
// Only etcd released versions are supported: https://github.com/coreos/etcd/releases

//
// If version is not set, default is "3.1.4".

Declarative Kk

// Paused is to pause the control of the operator for the etcd cluster.
Paused bool "json:'"paused,omitempty"’

API // Pod defines the policy to create pod for the etcd container.

Pod *PodPolicy "json:"pod,omitempty"’

// Backup defines the policy to backup data of etcd cluster if not nil.

// If backup policy 1is set but restore policy not, and if a previous backup exists,
// this cluster would face conflict and fail to start.

Backup *BackupPolicy "json:'"backup,omitempty"’

// Restore defines the policy to restore cluster form existing backup if not nil.
// It's not allowed if restore policy is set and backup policy not.
Restore *RestorePolicy "json:'"restore,omitempty'’

// SelfHosted determines if the etcd cluster is used for a self-hosted
// Kubernetes cluster.
SelfHosted *SelfHostedPolicy "json:'"selfHosted,omitempty"’

// etcd cluster TLS configuration
TLS *TLSPolicy "json:"TLS,omitempty'’




&spec.(Cluster{
Metadata: v1.0bjectMeta{
Name: "demo"”,
},
Spec: spec.(ClusterSpecq{
Size: 3,
Version: "3.1.5",
Pod: &spec.PodPolicy{
NodeSelector: map[string]string{
"diskType": "ssd",
}’

C reate AntiAffinity: true,

b

Backup: & .BackupPolicy{
a CI USter a gzor032$;pe?c R "PersistentVolume”,

BackupIntervallnSecond: 300,
MaxBackups: S,
StorageSource: spec.StorageSourceq{
PV: &spec.PVSource{
VolumeSizeInMB: 512,

¥
}’
b
¥




apiVersion: "etcd.coreos.com/vlbetal”
kind: "Cluster”
metadata:
name: “"demo”
spec:
size: 3
version: "3.1.5"

kubect! create - &S

nodeSelector:
f diskType: ssd
ant1Affinity: true
backup:
storageType: "PersistentVolume"
backupIntervallInSecond: 500
maxBackups: 5
DV :
volumeSizeInMB: 512







@
ubuntu:etcd-operator/ (masterx) $ |} [20:16:10]

~etcd-operator (Py... ¥2




Deploy App Container
» Docker/OCI

» Standard app packaging format

» Kubernetes/Swarm
» Resource scheduling, cluster management



Deploy App Container
» Docker/OCI

» Standard app packaging format

» Kubernetes/Swarm
» Resource scheduling, cluster management

« Operator

» App specific operation automation



Declarative Cloud-native

Version-

Customizable
controled

Operator

Composable
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