O61bekTbl Kubernetes
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Pods

[pynna KOHTENHEepPOB (0ANH NN HECKObKO)

MuHMManbHaa CyLLHOCTb, ynpasigemaa Kubernetes

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

s N e N
Container Container 1 N 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
\_ VAN / \_ VAR /
Node 1 Node 2
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Pods

KoHTenHepbl BHyTpU ogHoro Pod unu pasHbie Pod?

CepBWCbl JO/MKHbI MacLUTabupoBaTbCA COBMECTHO MM MO OTAETbHOCTU?

LOmKHbI n cepBNCHI OblTb 3altyweHbl BMeCcTe Ui MOTI'yT OblTb Pa3HEeCeHbl HA

pPa3Hble XOCTbI?

ITO CBA3a@HHbIE cepBunCbl Wi HeE3aBNCNMbIE KOMMOHEHTbI?
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>,



Pods

Sidecar Adapter Ambassador
( Pod x ( r Pod w
Pod has shared filesystem

/ W

App container Adapter App container Ambassador
Writes complex “| simplifies monitoring Needs a database Proxies database
App container Sidecar monitoring output output for service connection connections

wsme | | st \ - \
+J Z 1 X)
\= ~/ | <

. ~nea

OnncaHne nNaTtrepHoB

N36aBnaem 6nsHec ot MT-3aBMCUMOCTH a 4/80


https://vitalflux.com/container-design-patterns-kubernetes-pods-design/

Namespaces

e MOXHO CO30aTb HECKO/IbKO BMPTYaslbHbIX K1AaCTEPOB B paMkax O4HOrro
dmnanyeckoro knacrepa

e Namespace - oaunH BUPTYyasbHbIN KNacTep (0OHO OKPYXeHKe)

_________________________________________________________________________________________________________

Namespace1

N36aBnaem 6usHec ot VT-3aBUCUMOCTU .E 5/80



Namespaces

Y Kaxgon KoMaHObl €CTb BOSMOXHOCTb HE3AaBUCUMO OT APYrMX MCMO/Mb30BaTh
kKnacrep. I'lpy 3ToOM y KOMaHAbl €CTb CBOMU:

e Pecypchl (pod, service n 1.4.)
e []ONUTUKM (KOMY N KaKne OEeNCTBUA MOXHO COBEPLLATb B KacTepe)

e OrpaHuUYeHUa 1 KBOTblI HA PECYPCHI
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Namespaces

[10 yMO4YaHWIO B KNacTepe co3naeTcsd Tpy namespace:
default - 019 0ObEKTOB Y KOTOPbIX ABHO HE onpefeneHa npuHaaIexXHoCTb K
OpYyromMy namespace
kube-system - 0nd cncreMHbix 0O0bekToB Kubernetes

kube-public - 419 00BLEKTOB K KOTOPbLIM HY>XXEeH AOCTYN 13 1t000N TOUKN
Knacrepa
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OnucaHmne o6beKToB

YAML

e 1 arin MmoxXeTt onncbIBaTb MHOIO CYLLIHOCTEN
e (O0O¢3aTe/IbHble NOoM:

o apiVersion

o kind

o metadata

e Cneunukauna oObekTa

E 8/80
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OnucaHmne o6beKToB

prometheus-pod.yaml

0 I O O & W N =

apiVersion: vi
kind: Pod
metadata:
name: prometheus
spec:
containers:
— name: prometheus

image: prom/prometheus:v2.10.0

E 9/80
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OnucaHmne o6beKToB

kind

Tnn 0ObeKTa, KOTOPbLIN XOTUM CO34aTb

0 I O O & W N =

W N -

apiVersion: vi
kind: Pod
metadata:
name: prometheus
spec:
containers:
— name: prometheus

image: prom/prometheus:v2.10.0

apiVersion: vi
kind: Namespace
metadata:

name: monitoring

E 10/80
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OnucaHmne o6beKToB

apiVersion
[1lyTb Ha ncnonblyemyto rpynny APl ona cosgaHna o0bekTa
1 apiVersion: $GROUP_NAME/$VERSION
3 CTagum pasBUTUA:

alpha - ctagmna TectMpoBaHus, PyHKLMOHAN MOXET OblTb yaaneH 13
nocnenywwmnx sepcuii (vVlalphal)

beta - 6e30macHO 419 NCNOMB30BAHUSA, HO PYHKLMOHA MOXET MEHATHCH
(Vibetal)

stable - ctabunbHoO (V1)

JokyMeHTauusa ona sepcum 118

E 11/80
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https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.18/

OnucaHmne o6beKToB

apiVersion

apiVersion: vi
kind: Pod
metadata:

name: prometheus
spec:

containers:

— name: prometheus

0 I O O & W N =

image: prom/prometheus:v2.10.0

apiVersion: batch/vibeta1l
kind: CronJob
metadata:

name: cronjob

spec:

o O B~ W N =

—— omitted ——
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OnucaHmne o6beKToB

metadata

lIMa co3pgaBaeMoro oobekTa
MeTku (labels)
Namespace

AHHOTaLMM

apiVersion: vi
kind: Pod
metadata:
name: prometheus
labels:
app: prometheus
namespace: monitoring

spec:

© 0O N O O P w N =

—— omitted —
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NMone3sHble KOMaHAbI

1 # Co3paTb OObLEKT M3 MaHupecTa
2 kubectl create -f manifest.yml
3 kubectl apply —-f manifest.yml
4 kubectl apply -f link
S kubectl apply —-f directory/
6
T # [lonyunTs CriMcok obbekTOoB
8 kubectl get pods
9
10 # [lonyunTb onvcaHne obbekTa
11 kubectl describe pod POD_NAME
12
13 # Co3paTb obbekT B ad—-hoc pexume
14 kubectl create namespace NS_NAME
15 kubectl create ns NS_NAME
16
17 # Co3paTb OBbLEKT B oOrpefesieHHOM namespace
18 kubectl create —-f manifest.yml —-n NS_NAME
19
20 # 3anTn BHyTpb KoOHTenHepa B pod (aHanor docker exec)
21 kubectl exec -ti <POD_NAME> <COMMAND>

E 14/80
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INpakTuka

Hannwmnte maHumecTt ang cosgaHna pod ui 3 paHee cobpaHHoro Docker
o0pa3a. Pod gomxkeH OblTb pa3BepHYT B namespace reddit-entry. MaHngecTsl
MOXeTe COXpaHUTb B AnpekTopun ~/project/k8s-ob jects

[Tocne npumMeHeHns MaHndecTa OMKEH NONYUUTLCA CAeAyoWMA BbIBOA!

1 kubectl get pods -n reddit-entry

2

3 NAME READY STATUS RESTARTS  AGE
4 ui 1/1 Running 4] 1s

Ina Ttoro, 4roObl CcO34aTb 4TO-MOO B namespace, Haao Cco34aTb cam
namespace.
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INpakTuka

Co3pgagmm namespace reddit-entry

1 apiVersion: vi # Ykaxem Bepcunw API
2 kind: Namespace # Twn kind

3 metadata:

4

name: reddit-entry # HassaHue namespace

CoxpaHmMm ero kak reddit-entryyml n npumenHum kubectl apply -f
reddit-entry.yml

E 16 /80
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INpakTuka

Ha3BaHWe KOHTENHEPa MOXHO NOCMOTpeTh B nore GitLab Cl

1 in 0.0005

test | Relry |
Duration: 42 seconds
Timeout: 1h (from project) 2]

Runner: Gitlab Runner (#2)

Commit 27e

ccb1 @
fix gitlab.ci

© Pipeline #2 for master

test

42
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INpakTuka

Tenepb co3pgagum pod, B kadectBe kind HeoOxoaMMO yCTaHOBUTL Pod u
yKa3aTb Ha3BaHME 0AaHHOrO MaHudecTa

1 apiVersion: vi
2 kind: Pod

3 metadata:
4
5

hame: ui

3aTeM  HeoOXoOMMO  yKa3aTb Ha3BaHme paHee co3paHHoro  docker
KOHTEeHepa 1 ero nMma B k8s.

spec:
containers:

— pname: ui

o B W N =

image: <container name>

E 18/80
>



INpakTuka

CoxpaHuMm hann kak ui-podyml n npumenum ero kubectl apply -f ui-

pod.yml —-n reddit-entry
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Resources | Requests

Pecypchl, HeoOxoamnmble anga padoTbl KOHTEVHEPA
CyMMapHOe 3HauyeHue requests Bcex pod Ha XOCTe He MOXET ObITb O0/bLUNM,
4eM KOIMYEeCTBO (PU3NYECKMX PECYPCOB XOCTA

[1py onpeneneHnn Ha Kakom XOCT MOMECTUTb TOT UK MHOW pod, kube-
scheduler Oygert yunTbiBaTbh 3Ha4YeHUd requests

Ecnn Ha XoCcTe HeoCTaTOuHO (PU3MNYECKMX PeCcypCcoB a4 3anycka pod, To
kube-scheduler rapaHTMpoBaHHO He BbiOepeT AaHHbIN XOCT
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Resources | Limits

[ToporoBbie 3HaYEHUS PECYPCOB, KOTOPbIE MOXET NOTPEONATL KOHTENHEP

e [Ipn NpeBbIWEHNN AaHHbIX 3HAYEHW KOHTEeNHep OyaeT:
o [lepesanyuleH B ciiydae npesbileHnd no RAM

o OrpaHunyeH B NnoTpebieHnn B criyyae npeBblleHna no CPU

e CyMMapHoOe 3Ha4eHue limits Bcex pod Ha xocTe MOXeT OblTb OO/bLLUNM, YEM
KOMMYECTBO (PU3NUYECKMX PECYPCOB XOCTa (Overcommit)

YKazaHue requests mn limits ona KOHTEMHEpPOB - pekoMeHayemasd MNpakTvka
padboThl ¢ Kubernetes

E 21/80
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https://cloud.google.com/blog/products/gcp/kubernetes-best-practices-resource-requests-and-limits

Resources | Npumep

© 00 N O O & W N =
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apiVersion: vi
kind: Pod
metadata:
name: nginx
spec:
containers:
— name: nginx
image: nginx:1.17
resources:
requests:
memory: "64Mi"
cpu: "100m"
limits:
memory: "128Mi"
cpu: "200m"

E 22/80
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Environment variables

YKasaHue environment nepeMeHHbIX BHYTPU KOHTENHEPa

1 apiVersion: vi

2 kind: Pod

3 metadata:

4 nhame: nginx

5 spec:

6 containers:

T — name: nginx

8 image: nginx:1.15.8

9 env:
10 - name: ENV_NAME
11 value: ENV_VALUE

E 23/80
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ReplicaSets

e KOHTPO/Nb 334aHHOIr0 KOMM4YecTBa pod

e Pod, koTtopble OyayT HAaXOAUTLCH MO yrpaB/eHNEM IS, BbIOMPATCA Ha

OCHOBAHNM METOK

KUBERNETES MANAGE REPLICAS

ReplicaSet

'
4

\4

"---' Iﬁ---

\4

Replica

Replica

@Draveness
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ReplicaSets

© 00 N O O & W N =

==Y
o I O O b~ W N =~ O

apiVersion: apps/vil
kind: ReplicaSet
metadata:
name: nginx
spec:
replicas: 2
selector:
matchlLabels:
app: nginx
template:
metadata:
name: nginx
labels:
app: nginx
spec:
containers:
— name: nginx

image: nginx:1.15.8

E 25/80
>



INpakTuka

1. Ypnanute paHee co3gaHHbi pod ui. Coenatb 3T0 MOXHO KOMaHOHOM kubectl
delete pod ui —-n reddit-entry

2. Hanunwwute maHndect gna cosganud replicaSet ui 3 paHee coOpaHHOro
Docker o6pasza. l'ocne npumeHeHuns maHndecta B namespace reddit-entry
OO/KHbI OblTb Pa3BEepPHYThI ABe pennkn pod ui

3. Ypanute oamH 13 pod'oB, KOTOPbIV Obl/1 Pa3BEPHYT C UCMO/Mb30BaHMEM
MaHudecTa ( kubectl delete pod ui—-x —-n reddit-entry ). Yto
NPOU30LLMIO nocne yaaneHna pod?

E 26/80
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INpakTuka

4. OtMmacwTabunpyimite KOIMYeCcTBO PEN/IMK Ui 4O TPeX C UCMo/b30BaHneM ad-hoc
KOMaHabl ( kubectl scale replicaset ui —-replicas=3 -n reddit-

entry ), NpoBepbTE, YTO KOIMYECTBO PENINK YBENMUUMIOCH

5. [NlpUMeHnTe HanMCcaHHbIV paHee MaHnecT 3aHOBO. [Tovemy noaxon ¢ ad-hoc
MacCLUTabnpoBaHEM He BCeraga onpaBaaH?
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INpakTuka

Ina HanucaHua MaHugecTa HeoOXOoaMMO ykKa3aTb BEPCUIO api, B KayecTtBe
kind yctaHOBWTL ReplicaSet 1 yka3aTb Ha3BaHWe

1 apiVersion: apps/vil
2 kind: ReplicaSet

3 metadata:

4 nhame: ui

5

6

YKa3atb KO/IMYEeCTBO Pen/iMK 1 noabl

spec:
replicas: 2
selector:

matchlLabels:

N O O B~ W0 N =

app: ui

E 28/80
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INpakTuka

1 onncaTtb 3707 No4

template:
metadata:
name: ui
labels:
app: ui
spec:

containers:

© 00 NI O O » wWw N =

— name: ui

Y
()

image: <container name>
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3agaHue

IlobGaBbTe requests v limits ona KoHTeHepa B MaHUMeCT

IlobGaBbTe 3agaHne npon3BoibHbIX ENV nepemMeHHbIX B KOHTEHEepPe B
MaHugecr

Yoegutecb 4to ENV nepemMeHHble BHYTPpW KOHTENHepa BbICTaB/1EeHbI B
COOTBETCTBMW C ONMcaHneM B MaHuecTe (Npeanoxmre, Kak 370 MOXHO
coenatb)
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NpakTuka

YcTaHOBWTL requests B 3HaueHMe memory: "206Mi" wn cpu: "100m"
Inga atoro, B MaHUgecT gpaiin moa image nO00aBUM:

resources:
requests:

memory: "256Mi"

o B W N =

cpu: "100m"

M npobasum limits B memory: "512Mi" w cpu: "200" . [1na 370ro nopg
requests foOaByM:

limits:
memory: "512Mi"

cpu: "200m"

B W N -
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INpakTuka

B utore nony4ymm:.

O© 00 I O U b W N =

image: <container name>

resources:
requests:
memory: "256Mi"
cpu: "100m"
limits:
memory: "512Mi"
cpu: "200m"

E 32/80
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INpakTuka

[loGaBum ycTaHOBKY nepemMeHHor VERSION B MaHudecT dann. [ngd atoro
NnofJ resources nuilem:

env:
— name: VERSION
value: 1.0.0

o B W N =
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Deployments

BepcunoHnpoBaHue replicaSets

DEPLOYMENT

REPLICA SET

V1

@@@@@@

REPLICA SET

V2 |

REPLICA SET

V3 Z
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Deployments

SN
o s

Rolling updates

4
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Deployments
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apiVersion: apps/vil
kind: Deployment
metadata:
name: nginx
spec:
replicas: 2
selector:
matchlLabels:
app: nginx
template:
metadata:
name: nginx
labels:
app: nginx
spec:
containers:
— name: nginx

image: nginx:1.15.8
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INpakTuka

Ypanute co3aaHHbii paHee replicaSet

Hannwwnte maHndect ana cosgaHnsa deployment ui 13 paHee coOpaHHOro
Docker o6pas3a. 'Nocne npumeHeHns maHndecta B namespace reddit-entry
OO/KHbI OblTb Pa3BEPHYThLI ABe pennkn pod ui

MaHunmect deployment noutn He oTin4aeTca OT maHudecrTa replicaSet

E 37/80
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INpakTuka

3. [obGaBbTe HOBYIO environment nepeMeHHyto B crneumdpmnkaumno KoHTenHepa B
MaHdecTe deployment

4. TlpUMEeHUTE HOBYIO BEPCUIO MAaHMUGeCTa, oTCieamTe nocnegoBaTelbHOCTb
nepecosnaHunsd pod

5. TlpoBepbTre KoNMmnyectBo replicaSet B namespace reddit-entry. [ louemy
nosaBuioch 2 replicaSet? NpoBepbTe, UTO BHYTPU CO34aHHOIO KOHTENHEPa
OEVICTBUTENBHO NOABW/1ACh YKa3aHHada B MaHuecTe environment nepemeHHas

Ina HabmoneHna B live pexnme 3a o0bekTamm Kactepa uenecoodbpasHo
MCMNOMb30BaTh K/tOY -w. B JaHHOM NpakTyKe npeanosiaraetca MCnosib3oBaHne

KoMaHabl Bnaa kubectl apply -f deployment.yml && kubectl get
pods —-w
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INpakTuka

Ina HanncaHna deployment maHngecta HeoOXxoaAnMo NnLlb N3MeHUTb Kind B
MaHudecTe replicaSet

bbino:

1 apiVersion: apps/vil
2 kind: ReplicaSet

3 metadata:
4
5

hame: ui

1 apiVersion: apps/vil
2 kind: Deployment

3 metadata:
4
5

hame: ui
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INpakTuka

Y100bI fOOABUTL environment, ,OoOaBbTE env B ONMcaHne KOHTeHepa

spec:
containers:
— name: ui
image: <container name>»
env:

— name: uiVersion

© 0O N O O P w N =

value: "1.0"
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INpakTuka

Rollback

[lpencraBbTe, UTO MO KAKUM-TO MNPUUYMHAM MOHAOA0OMUMIOCH BEPHYTbCA HAa
CTapyto BEPCUto MaHndecTa
YBennybte BepCcuto 40 2 U MPUMEHNUTE USMEHEHUSA

Beeante komaHagy kubectl rollout undo deployment ui —-n reddit-

entry (oTkart Ha npeablayLlyto Bepcunio deployment)
[lpoBepbTE HaMMumMe environment NepeMeHHOV BHYTPW KOHTENHepPa

[loueMy npumMeHeHne gaHHoro cnocoba oTkarta He Bcerga LenecoobpasHo?
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Horizontal Pod Autoscalers (HPA)

e ABTOMacLITabMpoBaHue Konmyectsa pod B deployment/replicaSet B

3aBUCVMOCTU OT HAl'PY3KU

Pod 1 Pod 2 Fod i
RC / Deployment
I
| BEE |
! i
j_Sae
[ Metrics Server AP ]4—& { Horizontal Pod ]
Autoscaler
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INpakTuka

Co3paiite maHudecT co cneayowwmm COAePXUMBIM U MPUMEHUTE ero:

1 apiVersion: autoscaling/v2betal
2 kind: HorizontalPodAutoscaler
3 metadata:
4 hame: ui
S namespace: reddit-entry
6 spec:
T scaleTargetRef:
8 apiVersion: apps/vi
9 kind: Deployment
10 name: ui
11 minReplicas: 2
12 maxReplicas: 5
13 metrics:
14 — type: Resource
15 resource:
16 name: memory
17 targetAverageUtilization: 1
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INpakTuka

e Otcnegute, kakon npoueHT RAM ot requests B AeCTBUTENBHOCTU NOTPEONAIOT
pennnkn ui ( kubectl get hpa -n reddit-entry/kubectl describe hpa
ui —-n reddit-entry )

e [I3MeHuUTe MaHnMeCcT TakMmMm 00pPa3oM, YTOObI KOTMYECTBO PETINK
YMEHbLLUMMIOCH 40 OAHOW, N MPUMEHUTE ero (MpuaeTcd noagoxaatb A4
npouenypbl scale-down)

E 4480
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Service

[Toabl:

CMepTHb
HnHamMmnyeckn co34atoTCa 1 yOansaTcs
IP-agpeca noaBnatTca n ncyesatot BMecte ¢ Pod’amu

Heckonbko Pod’oB MOTYT BbINOMHATE OAHY U TY Xe PYHKLNIO

E 45/380
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Service

AOcCTpakumd, onncbiBatolaa Habop Pod’ oB 1

KOHMUIypaLmno 4OoCTyna K HUM Pod 1

[1lo3BOMAET OTBA3ATHCA OT UCMO/1b30BaHNS Contaner 1

KOHKpeTHbIX Pod’oB 10.1.1.1:9376

Pod 2

Container 2

B B2 19976

Pod 3

Contaner 3

10.1.1.2:9376
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Service | ClusterlP
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kind: Service
apiVersion: v1
metadata:
nhame: nginx
spec:
type: ClusterlIP
selector:
app: nginx
ports:
— protocol: TCP
port: 80
targetPort: 80

Pl Pod 2
' Contaner 1 Container 2

OO0 10.1.2.1:90

: 10.211:80
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Service | NodePort

kind: Service
apiVersion: v1
metadata:

name: nginx-node ; Pod 1 Pod 2

. svc ‘
spec: ' Contaner 1 Container 2

type: NodePort ' 10.1.1.1:90 10.1.2.1:90

selector:

10.2.1.1:80

app: nginx :
ports: B 10.0.0.1:32133 10.0.0.2:32133

© 00 J O O B» W N =
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— protocol: TCP
port: 80
targetPort: 80

o
N -
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DNS

OO6palleHre K CepBuCy BHYTPM namespace:

{service_name>

O6palleHne K CepBUCYy BHYTPW Knactepa:

<service_name> .<namespace>

FQDN cepBuca:

<service_name>.<namespace>.svc.cluster.local

FQDN noga:

<pod_ip»>.<namespace>.pod.cluster.local
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INpakTuka

Hannwmnte maHundgect ana cosgaHuna service ui Tna NodePort. [locrne
npuMeHeHnda MaHndgecrta B namespace reddit-entry Tpadomnk npur obpaLleHnmn kK
CEPBUCY MO UMEHN N3HYTPU KNacTepa O0/HKeH 0anaHCMPOBATLCA MeXOY

nogamm ui. KomnoHeHT ui cnywaet TCP/9292

Y3HawTe agpec 04HOro U3 xOoCToB Ballero knacrepa ( kubectl get nodes -

o wide )

Y3HawTe NnopT XOCTa, Ha KOTOPbIV MPOOPOCUICA MOPT KOHTenHepa ( kubectl

get svc -n reddit-entry )

[lonpolywTe Nony4YnTb AOCTYN Yepes web K nHTepdgency Ui

E 50/80
>



INpakTuka

[0 aHanormm c Apyrumm MaHuectamm HeoOXOAMMO YyKa3aTb BepCUio api,
Kind n Ha3BaHMe

1 apiVersion: vi
e kind: Service
3 metadata:
4
5

hame: ui

3ateM HeoOXxoOAMMO YykKa3aTb B KadecTtBe tuna Service NodePort, 1 To 4T0O
OAHHbIA CEPBUC MPUMEHAETCH K Ui

spec:
type: NodePort

selector:

app: ui

O O B~ W N =
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INpakTuka

I octaHeTCcd Wb yka3aTb MOPT BHYTpM docker KoHTerHepa u nopt angd
B3aVMOAENCTBUSA BHYTPW Kactepa k8s

ports:
— protocol: TCP
port: 9292

o B W N =

targetPort: 9292
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Ingress

OObEeEKT ynpaBAALWMY BHELIHM OOCTYNOM K CepBMCaM BHYTPU KacTepa.
ObecneymBaer:

OpraHusaumno eanHon TOUYKM BXO4a B NPUIOXKEHNSA CHAPYXU
banaHcnpoBky Tpadumka
TepmuHaumo SSL

BupTyanbHbIA XOCTUHI HA OCHOBE MMEH U T.4.

PaboTtaet Ha L/ ypoBHe.
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Ingress

Ingress - Habop NpaBua BHYTPK Kiactepa Kubernetes.

Ina npumeHeHna paHHblX npaswa HyxXeH Ingress Controller - nnarvH
KOTOPbIV COCTOUT N3 2-X PYHKLMOHATbHbBIX YacTewn:

[MpunoxeHne, KoTopoe otcriexmnsaeTt yepes Kubernetes APl HoOBble 0ObeKThI
Ingress n oOHOBNAET KOHPUIypaLunto 0anaHCUPOBLLMKA

banaHcnpoBLmvK (nginx, HAProxy, traefik,...), KOTopbIi OTBeYaeT 3a yrnpaB/ieHne
ceTeBbIM TPAPPUKOM
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Ingress

Cloud environment

l l

[l
é
|
é

master node node node
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Ingress

© 00 J O O B» W N =
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11
12
13
14

apiVersion: extensions/vibetal

kind: Ingress
metadata:
name: test
labels:
app: test
spec:
rules:
- http:
paths:
- path: /x

backend:

serviceName:

servicePort:

test
80

ingress-controller

ingress

Pl il Pod 2

Contaner 1 Container 2

104111 10.214:80 10.1.21

10.0.0.1 10.0.0.2
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INpakTuka

Hanuwmnte maHngecT ona co3gaHna ingress ui. ['locne npuMmeHeHns
MaHMMeCcTa B hamespace reddit-entry BbiBO4 kKOMaHabl kubectl get
ingress —n reddit-entry [Oo/XeH BbIrgaeTb cnegyrouimMm o0pasom:

1 NAME HOSTS ADDRESS PORTS AGE
2 ui * <IP_ADDRESS> 80 20m

3angnte Ha NpuUcBOeHHbIN IP-agpec 1 ydeontech, UTo web nHrepdeiic Ui

0OCTyNneH

LB B GCP paboTaet ¢ HEKOTOPOW 3a4eP>XXKOMN
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INpakTuka

[0 aHanormm c Apyrumm MaHuectamm HeoOXOAMMO YyKa3aTb BepCUio api,
Kind n Ha3BaHMe

apiVersion: extensions/vibetal
kind: Ingress
metadata:

nhame: ui

labels:

O O B~ W N =

app: ui
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INpakTuka

Tenepb HEOOXOOMMO OMMCaTb MPAaBWIO ON4A iINgress. YKaxem, 4To y HaC eCTb
npaBuno gna http tpadguka. OHO mognagaeTt noa BCe MapLIpyThl, padoTaeTt angd
CepBKca C MMEeHeM Ui 1 oTKkpbiBaeT 80 NopT.

1 spec:

2 rules:

3 - http:

4 paths:

S — path: /x

6] backend:

7 serviceName: ui
8

servicePort: 80

E 59/80
>



Yucrka 3a cooon

Tekywne ob6bekTbl Kubernetes Ham ganblue He noHagooarca. MaHugecTol
coxpaHuTe.

Ecnun y Bac nony4ymnnocs 3aiT B Ball Reddit cepBuc, 10 yoannte co3gaHHble
BamMu cylHoCcTn B Kubernetes

Ecnu Bbl Benn paboTy B Namespace reddit-entry , TO camblii MpOCTOMN
Crnoco0b O4YnCTKK - yaannte Namespace

1 kubectl delete ns reddit-entry
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Volumes

e MeHblle orpaHnyeHnin No cpaBHeHWO ¢ Docker'om

e Pod MOXeT NCMoMb30BaTh HECKO/IbKO TMMOB Volume’'oB O4HOBPEMEHHO
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Local Volumes

e emptyDir - nyctraa gupekrtopud, cozgaetcd Ha Node n yganaercd BMecTte C
yoaneHnem Pod. MicnonbayeTtcsd ana oOMeHa AaHHbIMKU MeXay KOHTelHepamm
BHYTpn Pod

e hostPath - gupekTtopuna Ha Node, He yoangeTtcs npu yaaneHnmn Pod.
lcnonb3yeTcd anga goctyna K nHpopmMaumm Ha Node, Hanpumep K
/var/lib/docker/

e local - opnpektopuna Ha Node, HO eCcTb OT/IuKs OT hostPath
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https://kubernetes.io/blog/2019/04/04/kubernetes-1.14-local-persistent-volumes-ga/

emptyDir

1 apiVersion: vi

2 kind: Pod

3 metadata:

4 name: test-pd

o spec:

6 containers:

7 - image: gcr.io/google_containers/test-webserver
8 name: test-container
9 volumeMounts:
10 — mountPath: /cache
11 name: cache-volume
12 volumes:
13 — name: cache-volume
14 emptyDir: {}
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ConfigMap

icnonb3yeTtca a9 MOHTUPOBAaHUS KOHMUIypaLuy BHYTPb KOHTEMHEPA

apiVersion: vi
kind: ConfigMap
metadata:

name: nginx-config
data:

custom.conf: |

N O O s~ WO N =

<place you config here>
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ConfigMap Mount

1 apiVersion: vi
2 kind: Pod
3 metadata:
4 name: nginx
9) spec:
6 containers:
I — name: nginx
8 image: nginx:1.15.8
9 volumeMounts:
10 — name: config
11 mountPath: /etc/nginx/conf.d/custom.conf
12 volumes:
13 — name: config
14 configMap:
15 hame: nginx-config
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Volume Types

Cloud Custom

AWS EBS NFS

AzureDisk n AzureFile  CephFS v GlusterFS

gcePersistentDisk FC niSCSI
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gcePersistentDisk

Hapo npeaBaputenbHO co34ath Anck B GCP*

[Mocne yganenusa pod gaHHble Ha AUCKE OCTaHyTCH

© 0O N O O P wWw N =
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apiVersion: vi
kind: Pod
metadata:
name: test-—pd
spec:
containers:
— image: nginx
name: test-container
volumeMounts:
— mountPath: /test-pd
name: test-volume
volumes:
— name: test-volume
gcePersistentDisk:
pdName: my-data-disk
fsType: ext4
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Persistent Volumes

e PersistentVolume
e PersistentVolumeClaim

e StorageClass
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Persistent Volumes

1 apiVersion: vi

2 kind: PersistentVolume
3 metadata:

4 name: mongodb-pv

9) spec:

6 capacity:

T storage: 1Gi

8 accessModes:

9 — ReadWriteOnce
10 persistentVolumeReclaimPolicy: Retain
11 gcePersistentDisk:
12 pdName: mongodb
13 fsType: ext4
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PersistentVolumeClaim

e 3anpoc Ha xpaHunuLLe OT NOMb30BaTe 4
e PVC moryt tpeboBaTtb onpeneneHHbli O0beM XpaHuuLa 1 npaB 4oCTyna

e Co3patoTca Ha ypOBHE namespace
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PersistentVolumeClaim

Access Modes
Resources
Selector

Class
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PersistentVolumeClaim

1 apiVersion: vi

% kind: PersistentVolumeClaim
3 metadata:

4 name: mongodb-pvc

S spec:

6 resources:

T requests:

8 storage: 1Gi

9 accessModes:
10 — ReadWriteOnce
11 selector:
12 matchLabels:
13 release: "stable"
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PVC as Volume
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apiVersion: vi
kind: Pod
metadata:
name: mongodb
spec:
containers:
— image: mongo
name: mongodb
volumeMounts:
— name: mongodb-data
mountPath: /data/db
ports:
— containerPort: 27017
protocol: TCP
volumes:
— name: mongodb-data
persistentVolumeClaim:

claimName: mongodb-pvc
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Static Workflow

Admin

User

1. Cluster admin sets up some type of
network storage (NFS export or similar)

2. Admin then creates a PersistentVolume (PV)
by posting a PV descriptor to the Kubernetes API

3. User creates a

PersistentVolumeClaim (PVC) S
VolumeClaim
R —— 4

H
[
Volume e -
5. User creates a

pod with a volume
referencing the PVC Pod

Persistent
Volume

4. Kubernetes finds a PV of
adequate size and access
mode and binds the PVC
to the PV
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Storage Classes

e OnuncaHme “KaccoB” Pas/IMYHbIX CUCTEM XPaHEHNSA
e Pa3Hble KMacCbl MOMYT UCMOMb30BATLCA A/14:
o [1pON3BOMbHbLIX MOMUTNK

o JIMHaMmmyeckoro provisioning
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Storage Classes

1 apiVersion: storage.k8s.io/v1

2 kind: StorageClass

3 metadata:

4 name: fast

S provisioner: kubernetes.io/gce-pd
6 parameters:

T type: pd-ssd

8

zone: europe-westl-c
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PersistentVolumeClaim c StorageClass

1 apiVersion: vi
% kind: PersistentVolumeClaim
3 metadata:
4 name: mongodb-pvc
S spec:
6 storageClassName: fast
I resources:
8 requests:
9 storage: 100Mi
10 accessModes:
11 — ReadWriteOnce
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Dynamic Workflow

Admin

User

1. Cluster admin sets up a PersistentVolume =
isi i J Persistent
provisioner (if one’s not already deployed) Vi Persistent Actual
provisioner Volume storage
Storage )

2. Admin creates one or Class 4. Kubernetes looks up the 5. Provisioner provisions the
more StorageClasses i StorageClass and the provisioner actual storage, creates
and marks one as the ! referenced in it and asks the provisioner a PersistentVolume, and
default (it may already i to provision a new PV based on the binds it to the PVC
exist) i PVC'’s requested access mode and

i storage size and the parameters
i in the StorageClass

3. User creates a PVC referencing one of the
StorageClasses (or none to use the default)

Persistent

VolumeClaim

— 4

Volume [T~ 7777 g
6. User creates a pod with -

a volume referencing the

PVC by name ik
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Dynamic Volume Provisioning

e |lcnonb3yet StorageClass onga provisioning’a

e PersistentVolumeClaim cooepXunt nHdpopmaumio o Hy>XHom StorageClass
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HekoTopble NpaKTUKu paspadboTKn NpuUIoXXeHnu

CepBuCbl He O0/MKHbI 3anyckatbCa OT USER=root . YuuTbiBavTe AaHHbIN PaKT

NPW HaNMCaHWK MPUAIOXKEHN

Kaxkablih KOMMNOHEHT MPOAYKTa AO/HKEH KOPPEKTHO 0OpabdaThiBaTbh CUTHASbI
onepaunoHHon cnctemol (SIGTERM)

Kaxkabli npoLecc NpuioXeHus 0o/KeH OblTh 3anyLleH B OTAe/IbHOM
KOHTENHEPE, CBA3aHHbIE KOHTENHEDBI O0/MKHbI OblTb 0ObeanHeHbl B ognH POD

[MprnoXxeHnsa Oo/MKHbI NUcaTb 10K B stdout/stderr (noapobHee - B cekumy npo

MOHUTOPWHT)
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