OunHanbHbIXN paccKkas npo
onepaTopsbl
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Fedor.Chemashkin@Dell.com el L g _——
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O yem noroBopum

- Cucrtemax ynpasreHus
* Onepartopax
- Jkcnnyartauum B Cloud Native mupe
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Disclaimer — Not Rocket Science

A AVMARN, YTO NMCATS
ONEPATOPbI CNOHKHO

a ’.
Fi

A .o /
(ELLE HHROTAA TARHE
7+ OWMBANCA

D<A L Technologies



O00 MHe

- Senior Engineer

*Ho elle cTygeHT
*Dell EMC

» Elastic Cloud Storage
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Cucrtema ynpasneHus

onpp!

]

YT .
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Cucrtema ynpasneHus

Bo3mywenue

Curvan Ynpagnsemas
BENMYKHA

YerpoicTeo
ynpaBAeHKA

D<A L Technologies
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JKcnnyaraums MeHseTc

D<A L Technologies
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A kak ObITb ¢ Kubernetes?

* Kak HaMm ycTaHaBnuBaTb NPUoXeHue?
- Y10 genartb ¢ aKcnnyaTtaunen?
- CIl/ICD? '

* YnpaBneHne nHppacTpykTypoun?

D<A L Technologies



[TocTtaBnaTtb. 0.
B. Hyxowu.
Kubernetes.



NMocTaBnartb. MNO.
B. Hyxowu.
Kubernetes.




A Kak ObITb ¢ Yyyxum Kubernetes?

- Kak Ham yctaHaBnneaTb NpUNoXxeHue"?
- Y10 genartb ¢ 3KcnnyaTtaunen?
- CIl/CD?

* YnpaBneHne nHppacTpykTypoun?

D<A L Technologies



Helm

k8s beta =
client.ExtensionsVlbetalApi ()

apiVersion: apps/vl
kind: Deployment

resp =
k8s beta.create namespaced de
ployment (body=dep,
namespace="default")

metadata:
name: {{ template
"app.name" . }}-operator

Ansible Envbust

— name: Create namespace metadata:
kubernetes: name: app
api endpoint: .. namespace: S$S{NAMESPACE}

url username:
url password: .. spec:
file reference: .. replicas: S{REPLICAS}

D&A L Technologies
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Bce B koa!
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Bce B koa!

OPERATOR
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Onepartopbl. Ha4yano

* «Introducing Operators: Putting Operational
Knowledge into Software»

OPERATOR
FRAMEWORK
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Pravega P avega'é«

Reliable streaming storage

- «Storage Reimagined for a Streaming World»

*Open Source

* Stream — NPMMUTUB AN XpaHeHNs/0bcnyXMBaHUS
HenpepbIBHbIX AAHHbIX
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Pravega

Use cases
@ B 1 @
loT Messaging API Processing

D&A L Technologies
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Pravega B k8S — B YeM CIOXXHOCTb?

4 o’

e o

XpaHeHue CneuundunyHasn PacnpepeneHHasn
AaHHbIX akcnnyaTtauus cucrtema
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Pravega Operator

- KactomunsunpoBaHHasi pabota ¢ PV u PVC
* YcTaHoBKa U yoaneHue Pravega
* «[NpaBunbHbIMY Rolling upgrade

- [poBepka cocTosAHMA KnacTepa

D<A L Technologies



Kubernetes B Tpex KapTUHKaX

& & A%
N °.

Resources Event Stream

Controllers
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controller-manager

1

Deployment CronJob

ReplicaSet

DaemonSet StatefulSet

_— —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— —_—

D&A L Technologies
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Kubernetes B Tpex KapTUHKaX

& & A%
N °.

Resources Event Stream

Controllers
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Operator B Tpex KapTUHKaX

& & N
P c‘

Custom Event Stream Custom
Resource Controller
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Operator vs. Custom Controller

“We call this new class of software Operators. An Operator is
an application-specific controller that extends the
Kubernetes API to create, configure, and manage instances of
complex stateful applications on behalf of a Kubernetes user...”

D<A L Technologies
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Operator vs. Custom Controller

Operator Custom Controller

» Controller Pattern » Controller Pattern

- CopepxaT crneundunyHble 3HaHUS - Co3spgaHne HOBOro «MPOCTOro»

pecypca

Kube Builder
C <)

D<A L Technologies

* Ynpaensatort lifecycle
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OnepaTop — cucTtema yrnpasneHus

Bo3mywenue
Curnan Ynpaenseman
ynpasaeHuA BENIMYMHA

Curuan rnzsHoi obparHO# ceA3M
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OnepaTop — cucTtema yrnpasneHus

\ Bo3mywenue
Curnan Ynpaenseman

ynpaBNeHHA I_I 0 BENIMYHUHA

Curuan rnzsHoi obparHO# ceA3M
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OnepaTop — cucTtema yrnpasneHus

Bo3mywenue
Curnan Ynpaenseman
ynpasaeHuA BENMYMHA

Curuan rnzsHoi obparHO# ceA3M
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OnepaTop — cucTtema yrnpasneHus

lBosmymenue /

Ynpasnseman
BENIMYMHA

Curvan
YNpas/eHuA

Curuan rnzsHoi obparHO# ceA3M
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OnepaTop — cucTtema yrnpasneHus

Bo3mywenue
Curnan Ynpaenseman
ynpasaeHuA BENMYMHA

Curuan rnzsHoi obparHO# ceA3M
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OnepaTop — cucTtema yrnpasneHus

Bo3mywenue
Curnan Ynpaenseman
ynpasaeHuA BENMYMHA

Curuan rnzsHoi obparHO# ceA3M
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Edge triggering vs. Level triggering

Trigger

Edge

triggering

Trigger
High

Level

triggering Lo

Low

UcemouHuk: Level Triggering and Reconciliation in Kubernetes

D&A L Technologies


https://hackernoon.com/level-triggering-and-reconciliation-in-kubernetes-1f17fe30333d

[Tpumep
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Peanunsauuga B Kubernetes

Edge 4
triggering . 3 5
1 1
+4 0
)
L

Level
triggering

UemoyHuk: Level Triggering and Reconciliation in Kubernetes

D&A L Technologies
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https://hackernoon.com/level-triggering-and-reconciliation-in-kubernetes-1f17fe30333d

Peanunsauuga B Kubernetes

-4
Edge
triggering 1 = 2
1 1
+4 -
)
Level 3
triggering 2 2 2
1
HemoyHuk: Level Triggering and Reconciliation in Kubernetes DAL Technologies
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https://hackernoon.com/level-triggering-and-reconciliation-in-kubernetes-1f17fe30333d

Reconciliation

* Kaxxgbln pecypc UMeeT:

— Xefaemoe COCTOsIHME
— (pakTnyeckoe coCcTosiHME

* Reconciliation Loop:

— OOHapyXmBaeT N3MEHEHNS1 PECYPCOB
— N3ameHseT pakTnyeckoe cocTosiHME
— [lonbITKa COOTBETCTBOBATbL XETaeMOMY COCTOAHUIO

* PaspaboTumk MOXET N QosmKeH ynpaBnsaTbh 3TUM
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OnepaTop — cucTtema yrnpasneHus

Bo3mywenue
Curnan Ynpaenseman
ynpasaeHuA BENMYMHA

Curuan rnzsHoi obparHO# ceA3M
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Primary n Secondary pecypchbl

Primary: Deployment DaemonSet
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Primary n Secondary pecypchbl

Primary: PravegaCluster

[ |
Secondary: SegmentStore Controller
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OnepaTop — cucTtema yrnpasneHus

Bo3mywenue
Curnan Ynpaenseman
ynpasaeHuA BENMYMHA

Curuan rnzsHoi obparHO# ceA3M
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Onepartop — npumep k8s-native 1O

K-Native
App

kubelet kubelet kubelet

.! Kubernetes API
| D&A L Technologies




Co3naem onepatop



Operator SDK

*CoreOS (Red Hat)

* O4yeHb ObICTPbLIV CTapT

- KogoreHepauuna «nofIoBUHLI» onepaTtopa
*YacTb Operator Framework

D<A L Technologies



MHuunanunsauusa npoekta

$ operator-sdk new pravega-operator

INFO
INFO
INFO
INFO
INFO

(0000
0000
0000
0000
(0000

Creating new Go operator 'pravega-operator'.

Created go.mod

Created tools.go

Created cmd/manager/main.go
Created build/Dockerfile

4 Y © Copyright 2019 Dell Inc.
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CreHepupoBaHHaa CTPYKTypa

-- build
-- cmd

" -- manager

" -- main.go

-- deploy

T == *_,yaml
-- pkg

|-- apis

" -- controller

D<A L Technologies
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Manager

pravega-operator/cmd/manager/main.go

* Toyka Bxopaa

* IHnymanusauna Manager

* ABTOMaTnyeckaqa peructpauma CR - pkg/apis/*

» 3anyck KoHTponnepos - pkg/controller/*

D&A L Technologies



cmd/manager/main.go

mgr, err := manager.New(cfg, manager.Options{...})

if err := apis.AddToScheme(mgr.GetScheme()); err != nil

if err := controller.AddToManager(mgr); err != nil

D&A L Technologies
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Kubernetes API| Server
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Kubernetes APl Server

* Kubernetes API Server — 310 Rest API Server
3




Kubernetes APl Server

* Kubernetes API Server — 310 Rest API Server

- CRUD onepauumn Hapg pecypcamu
* Custom Resource
* Custom Controller

D&A L Technologies



TepmuHonormna API

*Kind — T1n cywHocTH
* AP| Group — Konnekuun nornyeckun cesasaHHbix Kinds
*Version — sepcuun AP| Group (vlalphal, vlbetal)

D&A L Technologies



CosnaHune Custom Resource Definition

pravega-operator/pkg/apis/

$ operator-sdk add api --api-version=pravega/vlalphal \ -
-kind=Pravega

INFO[0000] Generating api version pravega/vlalphal for kind Pravega.
INFO[0000] Created pkg/apis/pravega/vlalphal/pravega_types.go
INFO[0000] Created pkg/apis/addtoscheme_pravega vlalphal.go
INFO[0000] Created pkg/apis/pravega/vlalphal/register.go

INFO[0000] Created pkg/apis/pravega/vlalphal/doc.go

D<A L Technologies
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CTpyKTypa

pravega-operator/pkg/apis/

| -- addtoscheme_pravega_ vilalphal.go
|-- apis.go
" -- pravega
" == vlalphal
| -- doc.go
| -- pravega_types.go
" -- register.go

D&A L Technologies



CTpyKTypa

pravega-operator/pkg/apis/

| -- addtoscheme_pravega_ vilalphal.go
|-- apis.go
" -- pravega
" == vlalphal
| -- doc.go
| -- pravega_types.go
" -- register.go

D&A L Technologies
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CTpyKTypa

pravega-operator/pkg/apis/

| -- addtoscheme_pravega_ vilalphal.go
|-- apis.go
" -- pravega
" == vlalphal
| -- doc.go
| -- pravega_types.go
" -- register.go

D&A L Technologies
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CTpyKTypa

pravega-operator/pkg/apis/

| -- addtoscheme_pravega_vlalphal.go
|-- apis.go
" -- pravega
" -- vlalphal
|-- doc.go
| -- pravega_types.go
" -- register.go

D&A L Technologies
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CTpyKTypa

pravega-operator/pkg/apis/

| -- addtoscheme_pravega_ vilalphal.go
|-- apis.go
" -- pravega
" == vlalphal
| -- doc.go
| -- pravega_types.go
" -- register.go

D&A L Technologies
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pravega types.go

type PravegaCluster struct {

metavl.TypeMeta “json:",inline""
metavl.ObjectMeta “Jjson:"metadata,omitempty””
Spec ClusterSpec "~ json:"spec,omitempty"”

Status ClusterStatus " json:"status,omitempty™”

D&A L Technologies



pravega_types.go

type PravegaCluster struct {

metavl.TypeMeta “json:",inline""
metavl.ObjectMeta “Jjson:"metadata,omitempty””
Spec ClusterSpec "~ json:"spec,omitempty"”

Status ClusterStatus " json:

"status,omitempty"”
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$ operator-sdk generate k8s

X ‘\.-

D<A L Technologies
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UTto nonyynnmn?

& @ (-'x‘

V °
Custom Event Stream Custom
Resource Controller
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Co3naHue KoHTpornnepa

$ operator-sdk add controller --api-version=pravega/vlalphal \
--kind=Pravega

INFO[000O] Generating controller version pravega/vlalphal for kind
Pravega.

INFO[0000] Created pkg/controller/pravega/pravega_controller.go
INFO[0000] Created pkg/controller/add_pravega.go

D<A L Technologies
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CTpyKTypa

pravega-operator/pkg/controller/

| -- add_pravega.go
|-- controller.go
" -- pravega
" -- pravega_controller.go

68 of Y © Copyright 2019 Dell Inc.
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CTpyKTypa

pravega-operator/pkg/controller/

|-- add_pravega.go
|-- controller.go
" -- pravega

" -- pravega_controller.go

D<A L Technologies
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pravega/pravega_controller.go

func Add(mgr manager.Manager) error {
return add(mgr, newReconciler(mgr))

}

func newReconciler(mgr manager.Manager) reconcile.Reconciler {
return &ReconcilePravegaCluster{ client: mgr.GetClient(),
scheme: mgr.GetScheme()

}
}

D&A L Technologies
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pravega/pravega_controller.go

func Add(mgr manager.Manager) error {

return add(mgr, newReconciler(mgr))

}

func newReconciler(mgr manager.Manager) reconcile.Reconciler {
return &ReconcilePravegaCluster{ client: mgr.GetClient(),
scheme: mgr.GetScheme()

}
}

D<A L Technologies
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pravega/pravega_controller.go

func Add(mgr manager.Manager) error {
return add(mgr, newReconciler(mgr))

}

func newReconciler(mgr manager.Manager) reconcile.Reconciler {
return &ReconcilePravegaCluster{ client: mgr.GetClient(),
scheme: mgr.GetScheme()

}

}

D<A L Technologies
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pravega/pravega_controller.go

func add(mgr manager.Manager, r reconcile.Reconciler) error {
c, err := controller.New("pravegacluster-controller"”, mgr,
controller.Options{Reconciler: r})
if err != nil { return err }

err = c.Watch(&source.Kind{Type&pravegavlalphal.PravegaCluster{}},
&handler.EnqueueRequestForObject{})

if err != nil { return err }

return nil

}

D&A L Technologies
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UTto nonyynnmn?

& 9 Py .m
V ** V

Custom Event Stream Custom

Resource Controller
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pravega/pravega_controller.go

func add(mgr manager.Manager, r reconcile.Reconciler) error {
c, err := controller.New("pravegacluster-controller"”, mgr,
controller.Options{Reconciler: r})
if err != nil { return err }

err = c.Watch(&source.Kind{Type&pravegavlalphal.PravegaCluster{}},
&handler.EnqueueRequestForObject{})

if err != nil { return err }

return nil

}

D&A L Technologies
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UTto nonyynnmn?

& 8 Py .m
V ® ‘V V

Custom Event Stream Custom

Resource Controller

D&A L Technologies
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Reconcile()

func (..) Reconcile(request reconcile.Request) (..) {
pravegaCluster := &pravegavlalphal.PravegaCluster{}

err := r.client.Get(context.TODO(), request.NamespacedName,
pravegaCluster)
if err != nil {}

changed := pravegaCluster.WithDefaults()

if changed { }

return reconcile.Result{RequeueAfter: ReconcileTime}, nil

} D&A L Technologies
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Reconcile()

func (..) Reconcile(request reconcile.Request) (..) {
pravegaCluster := &pravegavlalphal.PravegaCluster{}

err := r.client.Get(context.TODO(), request.NamespacedName,
pravegaCluster)
if err != nil {}

changed := pravegaCluster.WithDefaults()

if changed { }

return reconcile.Result{RequeueAfter: ReconcileTime}, nil

} D&A L Technologies
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Reconcile()

func (..) Reconcile(request reconcile.Request) (..) {
pravegaCluster := &pravegavlalphal.PravegaCluster{}

err := r.client.Get(context.TODO(), request.NamespacedName,
pravegaCluster)
if err '= nil {}

changed := pravegaCluster.WithDefaults()

if changed { }

return reconcile.Result{RequeueAfter: ReconcileTime}, nil

} D&A L Technologies
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Reconcile()

func (..) Reconcile(request reconcile.Request) (..) {
pravegaCluster := &pravegavlalphal.PravegaCluster{}

err := r.client.Get(context.TODO(), request.NamespacedName,
pravegaCluster)
if err != nil {}

changed := pravegaCluster.WithDefaults()

if changed { }

return reconcile.Result{RequeueAfter: ReconcileTime}, nil

1 D&A L Technologies
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WithDefaults()

func (s *ClusterSpec) withDefaults() (changed bool) {

if s.ZookeeperUri == "" {
changed = true
s.ZookeeperUri = DefaultZookeeperuri

}
if s.Bookkeeper == nil {... }

return changed

D&A L Technologies
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TecTnpoBaHue onepaTopos

Y Bcex Y Hac
- Fake go-client * Robot Framework
* Operator SDK * Longevity

-e2e — Go + Ginkgo
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Oe akcnnyaTtauua?






B kone!

* PeannsoBaHbl B Pravega Operator:
— YcTtaHoBKa Pravega
— Rolling Upgrade
— [1poBepka KOMMOHEHT KrnacTepa

* Peanu3oBaHbl «rae-HMbyab» elle:
— MacwTabupoBaHue
— Mcnonb3oBaHune gpyrux onepaTtopos
— Multitenancy
— CepBucHbIe nNpoueaypbl

D&A L Technologies



YctaHoBKa Pravega

1. YcTaHOBKa BHELWHUX KOMMOHEHT

2. YcTaHOBKa BHYTPEHHUX:
1. BookKeeper
2. Pravega Controller
3. Pravega Segment Storage

D&A L Technologies



YctaHoBKa Pravega

func deployCluster (p *pravegavlalphal.PravegaCluster) () {
err = r.deployBookie (p)
err = r.deployController (p)

err = r.deploySegmentStore (p)

D&A L Technologies
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HenpocTtoun Rolling Upgrade
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Henp

octou Rolling Upgrade

Al

Current version: v0.4

Maodify wversion in CR spec
kubectl patch/edit/apply

-

Desired version: v0.5

s the upgrade
allowed?

Reject upgrade
request

Apply rolling upgrade

Has the upgrade
succeeded?

Rollback

Current version: v0.5

End

91 of Y © Copyright 2019 Dell Inc.
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HenpocTtoun Rolling Upgrade

Pick the next component

Start

Set UPGRADING
condition

Pick the first component to upgrade

the component upgr es

in progress?

Is the component
already upgraded?

Roll out the
component upgrade i‘)

Clear UPGRADING
condition

Are there more
components to upgrade?

Mo

92 of Y © Copyright 2019 Dell Inc.
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Henpocton Rolling Upgrade 14

S

* OBHOBNSIEM MOJILKO BHYTPEHHNE KOMMOHEHTHI

* OBHOBMEHNE MOJILKO MO 3Tanam:
1. BookKeeper
2. Pravega Controller
3. Pravega Segment Store

D&A L Technologies
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[lpoBepka KOMMOHEHT KnacTepa oS

err = r.syncBookieSize(p)
err = r.syncSegmentStoreSize(p)

err = r.syncControllerSize(p)

D<A L Technologies
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MacLwtabupoBaHue

Replica 1l

Replica 2

&
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MacLwtabupoBaHue

Replica 1

Replica 2

&

D&A L Technologies



MacLwtabupoBaHue

Replica 1l

|

|

|

|

|

|

|

Replica 2 :
|

|

|

Replica 3 :
|

|

|

D&A L Technologies



MacLwtabupoBaHue

Replica 1l

Replica 2

&
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Vicnonb3oBaHMe gpyrux onepartopos

- GoLang magic:
import "../zookeeper-operator/pkg/apis/zookeeper/vibetal”

*Helm:

dependencies:
- name: zookeeper-operator

* kubectl:
$ kubectl apply -f zk-operator.yaml

D<A L Technologies
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Multitenancy

* Heckonbko ak3emMnnapoB paboTatoT B OAHONM cpeae

 Jlornyeckas nsonauns

D&A L Technologies
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Multitenancy

I -
| :
: |
: Instance 1 :
| :
: |
: |
: , Instance 2 |
| :
: |
|
: Instance 3 :
I |
|
|

D&A L Technologies
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Multitenancy

type InstanceContext struct {
mu sync.Mutex parent
context.Context list
map[string]ctxiWithCancel

D&A L Technologies
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CepBucHble npoueaypbl Hag Mo

* Murpauuu:
— CepBMuCOB
— HoAbI
- PV

* Maintenance mode
* Health Checks

D<A L Technologies



R

D&A L Technologies
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«MbIWK nnakanu, Kornosincb, HO...

*He k8s-way ans passepTbiBaHuUS
*HO «ynobeH» ana KoHurypupoBaHus
* «MakcumanbHO MUHUMarbHYHO» KOHMUrypauuio

D<A L Technologies



Mukancynaumna cosgaHna CRD, RBAC,...

charts/

-- pravega

-- Chart.yaml
-- templates
-- clusterrolebinding.yaml
-- clusterrole.yaml

-- crd.yaml

-- rolebinding.yaml

-- role.yaml

-- ...yaml

" -- values.yaml

D<A L Technologies
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[TOoHATHaa KOHUrypaLus

pravega:
image:
repository: pravega/pravega
controllerReplicas: 1
segmentStoreReplicas: 1
debugLogging: false
cacheVolumeRequest: 20Gi

D&A L Technologies
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[TOoHATHaa KOHUrypaLus

pravega:
image:
repository: pravega/pravega
controllerReplicas: 1
segmentStoreReplicas: 1
debugLogging: false
cacheVolumeRequest: 20Gi
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MHOyCcTpua nget atum nyTem

q :
% elastic

Elastic Cloud on Kubernetes

O

Prometheus Operator

ClickHouse Operator
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#WinningTogether, pacwnpsaa k8s

= -
-;:,‘-'-.
Muxaun PycnaH AnekcaHpp
BopucosB LLimeneB PaccaHoB
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#WinningTogether

Anekceun Muxavn AHacTacus
AKonsiH CanamaTtoB ConoBbeBa

D<A L Technologies
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BbiBOAObI

*Bce B koa!
* Kubernetes — 310 openMBOpPK
*Onepartopbl — 3TO CUCTEMA yrpaBIiEHUSA

* HM3knn nopor Bxoga — MHOroe AgenaeTcsd 3a Hac

D&A L Technologies
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#askmeplease

Fedor.Chemashkin@dell.com
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