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MeHAa xopoLluo
CJ/1IbILLHO && BUAHO?
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HanuwwuTe B yaT, ecnm ecTb Npobnembi!
CtaBbTe = ecnu BCce XopoLlo



1. OpkecTpauus
2. Buabl opkecTpaTopoB
3. Kubernetes
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YCTpOUCTBO NpoeKTa:

Heckonbko cepBUCOB/NMPUNOXEHNI
[1pOCTO AEN/IOUTb U YNPaB/IATb
KOHurypauven

NHXXeHepbl NPUHMMAIOT pelleHne Kyaa
AENIONTb

NHXXeHepbl XPaHAT 3HaHUS O TOM,
CKO/IbKO pecypCcoB HY>XHO
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Noaoepxka

e Paccuyutatb NoTpebneHmne pecypcos
CNOXHO

e Py4yHaa annokauusa npuioxXeHui
cTaHOBUTCA NpobemMon

e [lennion CTaHOBUTCS PYTUHOM




Kubernetes OTUS

e YnpaB/ieHne KnacTepoM XOCTOB
e [1naHnpoBaHue n pacnpegeneHue 3agavd
e ABTOMaTM3auusd

Orchestration
Framework

3apauu Pecypcbl
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Korpa?

e ECcTb 60nbLue 1-ro NpUIoXeHUA
e [MOKOe ynpasneHune 60/bLUMM KONTMHECTBOM PECYPCOB
e Hy>XeH KOHTPO/b Ha4 COCTOAHUEM

Yem 3aHuUMaeTcH nl'IaHMpOBLLIMK?

e BbigeneHune (Annokauunsa) pecypcoB As1s 3anycka 3agayu

[aTtb BCe Heobxogmnmoe ang 3anyCkKa 3aa4yu

KOHTpONb pecypcos

KOHTpO/b COCTOSAHUSA 3a4au

Peakummn Ha N3MeHeHna COCTOAHMA 3aaau



Kubernetes

OTUS

MoHonutHoe nnaHupoBaHue (kube-scheduler, Borg)

e [1NaHUPOBLUMK CaM BbINOSTHAET
OLEHKY OOCTYMHbIX PECYPCOB

e TexHUYeCKn NPoCToe peLleHmne

e Moryt BO3HUMKaTb 3a4E€PXKMU
nnaHnpoBaHus (head-of-line
blocking), oco6eHHO ans batch-
3aaHunn

?T??T
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Schedule
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IByxypoBHeBOe nnaHupoBaHue (Mesos + Marathon)

e CyLLecTBYIOT OTAE bHbIE
CYLLLHOCTM: NNaHUPOBLLNK

PEeCypCcoB U MIaHUPOBLLKWK 3a4au4 QP {’ . ’

e Jlerko 106aBNATL HOBbIE TUMbI So 1. _l .......
NNaHUPOBLLMKOB | A v
(Resource manager)
e Pecypcbl knactepa MoryT ObiTb
HeoMCNONb30BaHb! 1 .6.“ [ e}
ORERED
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Shared-state apxutekrypa (Nomad, Google Omega)

e Kaxkgbl N1aHNPOBLUMK
HE3aBUCUMO BbINOSTHAET
BblAe/1eHMNE pecypcoB, NCMNOMNb3Y4A
obuee xpaHunumuLe CoOCTOAHUS
Knacrepa

e [locne BbigeneHnsa pecypcoB OH
KOMMUTUT TpaH3akKumMio 3aga4vy B
oOWNIn CTENT

e EcTb WaHc MHOXecTBeHHOro Split
Brain 1 3aTtpaTbl Ha paspelleHue
KOH(IMKTOB
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YnpaBneHne Knactepom

[MnaHupoBaHMe 1 pacnpeaeneHne 3anay

ABTOMaTM3auua

YnpaBneHue cepeucamu Ana KOHTEMHepoB

Service Discovery

Load balancing, networking

Storages
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e [lamMaTb

e CPU

e GPU

e XpaHeHue AaHHbIX

" /lIOKa/bHbIE XPaHUNULLA
" yaaNeHHble XpaHuunua

e CeTeBble pecypchbl

= [TopThl
» YnpaBneHue IP agpecamu
® YnpaBneHune TyHHeNaMu u overlay-cetamu
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e PacnonoxeHue (bin packing, affinity rules)
e PennuuupoBaHme/mMacwutabnpoBaHue

e [IpoBEPKU FOTOBHOCTU/XXN3HECNOCOOHOCTU
e BockpeweHune

e [lepennaHunpoBaHue (rescheduling)

e Cron/batch jobs

e 3anyck 4eMOHOB
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e MeTku

e [pynnbl

e 3aBUCUMOCTHU

e banaHcnpoBKa Harpysku

e Virtual IP

e DNS v perucrtpauusa B Service Discovery

e YnpaBneHune cekpetamu

e XpaHeHune n wabnoHnsaumsa KoHPUrypaumoHHbIX hannos
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Docker Kubernetes

& & 0O @
Qo
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Kontena Nomad Rancher Cattle OpenShift

Y 6onbwuHcTBa noa kKanotom - Kubernetes. U noytn Bce
KonupytoT apxutekTypy Google Borg/Omega.
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Kubernetes
Yto BMOUT YenoBek -
BrepBble? e |

| — — — Google Kubernetes
Architecture vi.x L

- —— _— by Yongbok Kim (ruo91) —_— -
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e icnonb3yoT obLlee pacnpegeneHHOe KOHCUCTEHTHOE XpaHunuule,
0ObI4YHO Ha ocHoBe anroputmoB Raft/Paxos

e Cneunchukaumna 3agaHns onucbIBaeT LeneBoe COCTOAHNE
(oeknapaTuBHA)

e OCHOBHOW Npouecc Knacrepa - reconciliation loop, umkn o6paboTKn
CcoObITUI B KnacTepe (CoCTosiHMe pabouunx HOAQ, UBMEHEHUE
cneymdpukaumm 3agaHuim) 1 3anycka naaHMpoBLMKA PECYPCOB

e [1NaHMPOBLLMK pecypCcoB ABAETCA OTAE/IbHOW CYLLHOCTbIO,
NCNONb3YETCH ANA reHepaunm niaHa USMeHeHUn
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e ANroput™M CXOAMMOCTU U
KOHCUCTEHTHOW pensinkaumu nora
N3MEHEeHUI

e MoxHO notepartb (N-1)/2
y4aCTHUKOB ("MEeHbLUYIO

NnonoBuHY") 53 )52
O O
e HeyeTHOE YNCO YHaCTHUKOB
nyywe
e JloKyMeHT 06 anroputme 2
050 040
corslacoBaHus AOCTyMNeH no 34. o o .Ss

CCbl/1IKe

https://raft.github.io/
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e k8s

e [lepeocmbicneHune npoekta Borg ot Google B KOHTEKCTE
KOHTENHEepPOoB

e Y57 000 3Be3a Ha GitHub

e “82 000 kOMMUTOB

e bonee 4 net B Open Source

e Bepcua 1.0 6biia BeinyweHa 21 nona 2015

e Torga xe Kubernetes npucoeaunHunca k CNCF n ctan nepsbiM

BblIMTYCKHUKOM
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kubectl

Master 1

kube-
scheduler

kube-
controller-
manager

kube-
apiserver

User
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Master_2
kube-
controller-
manager
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kubelet

container runtime

Node_1

OTUS
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kubelet

O6uwaetcs ¢ API-Server

PasBopaumBaeT Pods cornacHo PodSpec (onncanue Pod B dopmate YAML nnu JSON)
kube-proxy

Mpokcupyet TCP 1 UDP (He HTTP)

McnonbayeTtca ans paboTbl C cepBUCaMu

O6ecneynBaeT BHYTPEHHIOK H6alaHCUPOBKY
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kube-apiserver

API-luno3 - TouKa BXoAa A9 Bcex B3anmogencTtesum KomnoHeHT Kubernetes
MpepoctaBnset REST-cepeuc (paboTta Hag COCTOAHUAMU 06 bEKTOB)

MpoBepsieT u KoHpUrypupyet APl-o6bekThl (pods, services, ...)

COXpaHﬂeT COCTOsIHMe B etcd
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kube-controller-manager

OTcnexuBaeT yepe3 APl naMeHeHue CoCTosIHUIN 06 bEKTOB
Habop pasinyHbIX KOHTPOJIEPOB:

ReplicaSet controller

Endpoints controller

Namespace controller
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kube-scheduler

YyeT nmeromxca pecypcon

YyeT TpeboBaHU K pecypcam

YyeT orpaHuyeHnin no pecypcam (affinity, anti-affinity)

PelleHne rae 3anyCTUTb KOHTEWHEPDbI (Ha OCHOBE OrpaHNYeHunii U TpeboBaHNN)
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e CLI ytnurta, pacnpocrtpaHaemMas B Buage OMHapHoro ganna
e KOHUrypauusa ans nogknoyeHus K Knactepy

O61beKTbl B K/1aCcTepe MOXHO:

Co3partb (kubectl create)

O6HoBUTL (kubectl apply)

[Monyuntb (kubectl get)

[TocmoTpeTh (kubectl describe)

Yoanutb (kubectl delete)
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KoHdurypauusa kubectl - 310 KOHTEKCT (context)

KOHTEKCT - KOMOUMHauua:

e cluster - API cepBepa
e user - Nosb3oBartesib 415 NOAKNIYEHUS K KrlacTepy

e namespace - 0651acTb BUAUMOCTU (He 06a3aTe/IbHO, N0 YMOTYaHUIO
default)

NHdopmaumio o0 KoHTekcTax kubectl coxpaHsetr B hanne
“/ . kube/config
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Knactep (cluster) - aTo:

e server - agpec kubernetes API-cepBepa
o certificate-authority - kopHeBoOn cepTucumkar (KoTopbIM NOANMUCAH
SSL-ceptudmukart APIl-cepBepa)
e name - uMs ansa ngeHtTndunkKaumm
clusters: # & Crmcok xknacrepos
- cluster:
certificate-authority: ca.crt

server: https://35.198.140.134
name: kube-cluster



Kubernetes

[Nonb30oBaTenb (user) - 3T0:
e [laHHble ONg ayTeHTUprkKaumm:

= username + password (Basic Auth)
m client key + client certificate

= token
» auth-provider config (Hanpumep GCP)

e name (MMA) oANa nageHTnukKaumm B KOHpure

users: # a Cnmcok nonb3oBarTenen n crnocobos nx asTopu3aunmn

- name: kube-user
user:
client-certificate: kube-user.crt
client-key: kube-user.key

OTUS
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KoHTekcT (context) - 3T10:

cluster - ma kKnacTepa 13 cnucka clusters

user - M4 nosib3oBartes1d U3 Crimcka users

namespace - 06/1aCTb BUAUNMOCTN NO-yMONYaHUIO (HE 06A3aTe/IbHO)
e name - UMA KOHTEKCTa An1a ngeHTnukaumm

contexts: # £ Crmcok koHTekcToE
- context:
cluster: kube-cluster
user: kube-user
name: kube-context
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apiVersion: vi
clusters: + & Crucok knacrepos
- cluster:
certificate-authority: ca.crt
server: https://35.198.140.134
name: kube-cluster
contexts: # & Cnvcok koHrexkcTos
- context:
cluster: kube-cluster
user: kube-user
name: kube-context
current-context: kube-context # &F Texyuuii konrexcr
kind: Config
preferences: {}
users: # ‘3 Cnncok nonb3oBaTenen n cnocobos ux asTopulaummn
- name: kube-user
user:
client-certificate: user.crt
client-key: user.key
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e [pynna KOHTEMHEepPOB (OAUH U HECKOJIbKO)
e MuHumanbHaga CyWwHOCTb, yrnipasnsaemas Kubernetes

Y Bcex koHTenHepoB obwme Network, IPC, UTS, PID* namespaces

(- B A& ;. 3 B & )
Container Container 1 \\ / Container 1 Container 1
Container 1 Container 2

Container 2 Pod 3 Container 2
Pod 1 Pod 2 / \ Pod 4 Pod 5
IP: 10.1.0.1 IP: 10.1.0.2 IP: 10.1.1.2 IP: 10.1.1.3
\_ y & v \_ y & Y,

Node 1 Node 2
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KoHTenHepbl BHYTpUu oagHoro Pod wnu pasHbie Pod?

e CepBUCHhI AO/TXHbI MacwTabmnpoBaTbCs COBMECTHO WX NO
OTAENbHOCTU?

e [10/1KHbI 11 CEPBUCHI ObITb 3anyLeHbl BMeCTe uin MoryT ObiTb
pPa3HEeCEeHbl Ha Pa3Hble XOCTbI?

e DTO CBSI3aHHbIE CEPBUCHI N HE3ABUCUMbIE KOMMOHEHTbI?
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Sidecar Adapter Ambassador
i Pod i T ol Pod Y & Pod )
Pod has shared filesystem
£ b App container Adapter App container Ambassador
App container Sidecar S, | | ——n i oot
Web server writes Sends log files
10 l0g files 1o bucket k 3 J \ l/ \‘)
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YAML

e 1 hann MOXeT onucbiBaTb MHOIMO CYLLLHOCTEN
e Ob6s3aTefnibHble NONS:

= gpiVersion
s kind
® metadata

¢ Cneundukayma obbekrta
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prometheus-pod.yaml

apiVersion: vi
kind: Pod
metadata:

name: prometheus
spec:

containers:

- name: prometheus

image: prom/prometheus:v2.10.0
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apiVersion

[NyTb Ha ucnonbayemyto rpynny APl gna cospgaHna oObekTa

apiVersion: $GROUP_NAME/$VERSION

3 cTaguu pasBuUTUS:

e alpha - ctagusa TectMpoBaHus, PyHKUMOHAN MOXET ObITb y4aneH us3
nocnegytowmnx sepcun (vlalphal)

e beta - 6e30MacHO 419 UCNONb30BaHUSA, HO (PYHKLIMOHAN MOXET
MeHATbCS (Vibetal)

e stable - ctabunbHo (V1)
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kind

Tun o6bekTa, KOTOPbIN XOTUM CO34aTb

apiVersion: vi
kind: Pod
metadata:

name: prometheus
spec:

containers:

- name: prometheus

image: prom/prometheus:v2.10.0

apiVersion: vi
kind: Namespace
metadata:

name: monitoring
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apiVersion

apiVersion: vi
kind: Pod
metadata:

name: prometheus
spec:

containers:

- name: prometheus

image: prom/prometheus:v2.10.0

apiVersion: batch/vibetail
kind: CronJob
metadata:
name: cronjob
spec:
-—- omitted --
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metadata
e /IMa co3naBaeMoro oobekTa
e MeTku (labels)
e Namespace
e AHHOTAUUU

apiVersion: vi
kind: Pod
metadata:
name: prometheus
labels:
app: prometheus
namespace: monitoring
spec:
—— omitted --
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Orpanunyenuns no pecypcam (CPU/Memory) onst KOHTENHEPOB

e Requests - CKO/IbKO PeCypCcoOB HY>XHO KOHTENHepY Ana paboTbl
e Limits - noporoBbie 3Ha4YeHUNA PECypPCcoB, NPU NMPEBbILLEHUN KOTOPbIX
KOHTEeWHep Oyaet nepesanyueH”

YkazaHue requests u limits ona KOHTENHEPOB - PEKOMEeHayeMas
npakrtuka pabdotbl ¢ Kubernetes
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1 apiVersion: vi

2 kind: Pod

3 metadata:

s name: nginx

5 spec:

6 containers:

i - name: nginx

8 image: nginx:1.15.8
9 resources:

10 requests:

11 memory: "64Mi"
12 cpu: "100m"

13 limits:

14 memory: "128Mi"
15 cpu: "200m"
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