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BbI30BYT COOM CUCTEMbI, ECITN YTO-TO MONAET HE
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MoTtuBauus

Kubernetes (K8s) - 370 OTKpbITOE NporpamMmMHoOe obecrneyeHne angd
aBTOMaTu3aummn pasBepPTbIBAHUA, MacLLTabpoBaHNA u
yrnpaBneHna KOHTEMHEPU3NPOBAHHLIMU NPUNOXEHNAMM.

Kubernetes nogaepxuBaeT MoaybHYIO CTPYKTYPY, obnagaet
MHCTPYMEHTaMM AN HE3aBUCUMOIO Pa3BepPThIBaAHUS U NOOAEPXKKM
MUKPOCEpPBUCOB, paboTaeT C KOHTENHEPU3UPOBAHHbIMY
NPUNOKEHUSMMU.




Lenb

iccnenoBaTh apxXUTEKTYPY OpKecTpaTopa KOHTEUHEPOB
Kubernetes 1 akcnepmmeHTanbHO pacCMOTPETL NpoLecChl
pa3BepTbiBaHNSA, FOPU3OHTANIbHOIoO U BEPTUKANbHOIO
MacLUTabupoBaHNA MUKPOCEPBUCOB.
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* ccnenoBaTb abcTpakymm Kubernetes Co CTOPOHbI pa3paboTymnka

* 3KCNEPUMEHTASNIbHO UCCrieaoBaTh NPOLECC Pa3BEPTLIBAHUSA
NPUNOXEHUSA, TOPN3OHTASIbHOIO N BEPTUKAIIbHOIO
MacLuTabupoBaHus B Kubernetes

* MPOBECTM CBSA3b MEXAY apPXUTEKTYPON N UCTOSTb3YEMbIMU
abcTpakumsimn B Kubernetes
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abcTpakuusamm B Kubernetes



Apxutektypa Kubernetes

DE

=2



Apxutektypa Kubernetes b

a kubernetes )




Apxutektypa Kubernetes b

4 kubernetes )

o T e o e e e e e e e e e e e e e e e e




Apxutektypa Kubernetes b

4 £ kubernetes\

o T e o e e e e e e e e e e e e e e e e o T e e e e e e e e e e e e e e e e e e M e e e e e e e e e e R e e e e e e e e e e e e e e




Apxutektypa Kubernetes b

4 £ kubernetes\

o T e o e e e e e e e e e e e e e e e e o T e e e e e e e e e e e e e e e e e e M e e e e e e e e e e R e e e e e e e e e e e e e e




Apxutektypa Kubernetes b

4 £ kubernetes\

o T e o e e e e e e e e e e e e e e e e o T e e e e e e e e e e e e e e e e e e M e e e e e e e e e e R e e e e e e e e e e e e e e




Apxutektypa Kubernetes

4 £ kubernetes\

o T e o e e e e e e e e e e e e e e e e o T e e e e e e e e e e e e e e e e e e M e e e e e e e e e e R e e e e e e e e e e e e e e

Control plane Worker nodes

docker

kubelet
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Control plane

API
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docker
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£ kubernetes\

o T e e e e e e e e e e e e e e e e e e M e e e e e e e e e e R e e e e e e e e e e e e e e

Worker nodes

docker docker docker

Controller P API
manager Server
Scheduler

kubelet kubelet kubelet

___________________________________
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Namespace / Deployment \
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TectnpoBaHue Kubernetes

B pamkax TectupoBaHus bbina pa3BepHyTa cregyroLlas
MHpacTpyKTypa:
* Knactep Kubernetes

» cepBuc anga cbopa MeETPUK Prometheus
* CEPBUC 119 OTOOpakeHnss MeTpuk Grafana
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Pa3BepTbiBaHue

Habop gencTBunin, KOTOPbIE BbIMOSTHAET OPKECTPATOp C LENbIO
caenaTtb HOBYIO BEPCUIO NPUSTOXKEHUA rOTOBOU K UCNOSNb30BAHUIO.
OT MeTOo40B pa3BepTbiBaHNA OyOET 3aBUCETL BPEMS MPOCTOSA
NPUNOXeHUS.



Control plane

Controller API
manager Server
etcd Scheduler

kubernetes

Worker nodes

e

[ N N N
docker docker docker
kubelet kubelet kubelet

kube-proxy kube-proxy kube-proxy :

kubernetes\

Service

>
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/ Deployment \
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-
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N3meHeHMe Bepcumn npunoxeHns B KOHurypaumm

[ yaml configuration ]

Kubectl

Control plane

Y
Controller API
manager Server
[
Y
eted Scheduler

kubernetes

Worker nodes

(r N7 NVZ )
docker docker docker
kubelet kubelet kubelet

kube-proxy kube-proxy kube-proxy

L% AN =\ ~/

Service

kubernetes\

/

>

N

>

N

Deployment \

Pod 1 (v1)

Pod 2 (v1)

-
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4 kubernetes

Control plane \ / Worker nodes
Controller API ; docker docker docker
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i Do kubelet kubelet kubelet
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/ Deployment \
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Service
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Scheduler npuHumMaeT peLieHMe o0 TOM, Ha KaKoM y3rie
AOJKHa ObITb 3anyLeHa HoBasi BepCUA NpPUIoXeHuUs

Control plane

kubernetes
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Controller API
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docker docker docker '
kubelet kubelet kubelet
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/ kubernetes

Control plane Worker nodes ‘.
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Co3paeTcs HOBbIU NOA C HOBOU Bepcuen npunoxXeHus

Control plane

Controller
manager
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kubernetes

Worker nodes

docker docker docker
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Service
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>

N

>

Deployment \

Pod 1 (v1)
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Pod 3 (v2)

—/
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Co3zpgaeTca HOBbIV NOA C HOBOWM Bepcueu NPpUNoXxeHus,
OAVH U3 NoAOoB C nNpeabiayuwen sepcuen yaansetTcs

/ kubernetes\
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/ kubernetes
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Controller manager coxpaHaeT TeKyLliee coCcTosiHMe B etcd

/ kubernetes

Control plane \ / Worker nodes
Controller API ; docker docker docker
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[opu3oHTanbLHoe macwtabupoBaHue

[opn3oHTanbLHOE MaclTabupoBaHMe — 3TO Crnocob macTabnpoBaHUs NPUITOXKEHUI 3a CHET
YBENUYEHUS KOM-Ba pennink npunoxeHmsa (nogos). B Kubernetes Takon noaxoa peanu3oBaH

Yyepes ABa MexaHu3ma:

» «ABTOMaTM4eCKOE ropn3oHTanbHOEe MaclTabnpoBaHue noaoB» (aHrn. Horizontal Pod
Autoscaler)

» «ABTOMacLuTabupoBaHue knactepa» (aHrn. Cluster autoscaling).
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CozpgaHune KoHduUrypauum ons ropusoHTaribHOro MmacitabmpoBaHus

[ yaml configuration ]

a capost kubernetes

Control plane ‘. :: Worker nodes .
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Controller API v docker docker docker !
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etcd Scheduler kube-proxy kube-proxy kube-proxy
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Service
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Controller manager 3anpawmnBaeT nHhopmauuio no
yTunusauumm pecypcoB B paMKax deployment-a

Control plane

Controller API docker docker docker
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kubernetes

Worker nodes

kubernetes
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Service
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KoHTponbHoe 3Ha4YeHue yTunusaumum pecypcoB npeBbiliaeT Noporosoe

kubernetes
; Control plane Worker nodes :
5 (r NYS :
: Controller API docker docker docker l
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: manager Server :
¢ kubelet kubelet kubelet
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Scheduler npyuHMMaeT pelueHne o TOM, Ha KaKkoMm y3ne
AOJKeH ObITb 3anyLllieH HOoBas noAa NPUIoXXeHus

kubernetes

Control plane Worker nodes

Controller API docker docker docker
manager Server x - g - g - g
£ o kubelet kubelet kubelet
etcd Scheduler kube-proxy kube-proxy kube-proxy

4 kubernetes )
/ Deployment \

»  Pod 3 (v2)

Service

>  Pod 4 (v2)

N ™ 7/




B pamMkax pa3BepTbiBaHUA co3[aeTcst HOBbIN Nog,
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HoBbI nop nobaBnsieTca B 6anaHCUMPOBKY Ha YPOBHe cepBuUca

4 kubernetes

. Control plane L Worker nodes .
: Controller API docker docker docker
; manager Server o )
: 11 Ll kubelet kubelet kubelet :
5 R |
etcd Scheduler ' kube-proxy kube-proxy kube-proxy !
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Controller manager coxpaHaeT TeKyLliee coCcTosiHMe B etcd

/ kubernetes

Control plane \ / Worker nodes
Controller API ; docker docker docker
> o \ ) L
manager Server
- ] Do kubelet kubelet kubelet
eted Scheduler | ' kube-proxy kube-proxy kube-proxy

4 kubernetes.\
/ Deployment \

»  Pod 3 (v2)

Service »  Pod 4 (v2)

>  Pod5 (v2)
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BepTnkanbHoe macLutadbunposaHue

BepTtukanbHoe maclutabupoBaHmne — 3Tto cnocob macwtabmupoBaHus NPUNOXEHUN 3a CHET
yBENMMYEeHUs Kom-Ba PECYpPCoOB B CYLLECTBYOLWMX nogax cepsuca. B Kubernetes Takon nogxoa
Ha3blBaeTcHa «ABToOMaTM4ecKkoe BepTukanbHoe MmaclutabupoBaHme» (aHrn. Vertical Pod

autoscaling).
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CozpgaHune KoHdUrypauum ans BepTUKaribHOro macwutabmpoBaHus

[ yaml configuration ]

a capost kubernetes

Control plane ‘. :: Worker nodes .

- e N N 77 N

Controller API v docker docker docker !
manager Server . - g - g -
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Service

>  Pod 4 (v2)

N - ~/




Controller manager 3anpawmnBaeT nHhopmauuio no
yTunusauumm pecypcoB B paMKax deployment-a
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Controller manager oobaBnsieT Xxenaemble
3Ha4YeHus pecypcoB Ans pa3BepTbiBaHUA
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Controller manager nuameHsieT
KOn-BO pecypcoB AN AaHHbIX NOAO0B

Control plane

Controller API docker docker docker :
_) - J . J - J :
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[anbHeMnwwmne nccnenoBaHus b

1. WccnepoBatb cobpaHHbIE METPUKKU YyTUIU3ALMN PECYPCOB
Kubernetes npu BbINOSTHEHNX Of1b30BAHNM NPOLIECCOB
pa3BepPTLIBAHUA, FOPU3OHTANIbHOIO N BEPTUKANbHOIO
MacLTabnpoBaHus.

2. CoctaButb beHUYMapKK Ons aHanusa yTmnusaumm pecypcoB B
Knacrtepe Kubernetes 1 cpaBHUTbL C APYrMMN cUCTEMaMU
opKecTpauun npunoxeHun (Nomad, Rancher).



3aKnr4yeHume

Ha cerogHaLHUI OeHb Kubernetes aBNSieTCA caMbiM MOMYSPHbIM
MHCTPYMEHTOM A1 OPKeCTpaLnm KOHTENHEPU3UPOBAHHbBIX MPUITOXKEHNNA.
Bnarogaps cBoen apxutekType n ygoobHomMmy API, OH NO3BOSSIET OYEHb TMOKO
paboTaTb C CYyLWHOCTAMM ANS onpenerieHns COCTOAAHUA KracTepa.

Kubernetes Nno3BonseT pazpadboTynkam ynpaBnsaTb CBOUMU
NPUNoOXeHUAMN B obnake 6e3 rnydboKkoro noHMMaH1sA NPUHLUMUNOB
pa3BepPTbIBAHMS U crieymarnbHbIX 3HaHU B 006NacTn CUCTEMHOTIO
agMWUHUCTPUPOBAHMUS.

B pamkax gaHHom paboTbl Obina npoBeAeHa CBA3b MeXAy KOMNOHEHTaMM
N abCcTpakUMsMKM KnacTepa, 4YTo A0SKHO YnyYllnTb NOHMMaHWE YCTPOMCTBA
Knactepa B LIENOM.
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