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Lecture 8. [lennon Be6-npunoxeHnn B
Kubernetes Ha npumepe WordPress




e Llenb 3aHaTUSA:

s OO6beauHNTb BCE 3HAHUS A9 AeNTONMEHTa NMPUIOXKEHUS.

= [TocMOTpeTh, Kak BbIrMaauT npouecc kybepHetTnsaumm
NPUNOXEHNA.

= CNnoXxunTb 06LLYK KAapTUHKY B FO/IOBE O TOM, 3a4€M BCE 3TO
HeoOXxoanMo.

e [locne 3aHATUA Mbl, HAAEKOCb, CMOXEM:

= 3agennontb kog WordPress
= PasBepHyTb 6a3y gaHHbIX B kubernetes anga 6nora
= Ony6nnkoBaTb CEPBUC B CETU

[MTonomaTb minikube

CHecTun BCE K YépToBOU BabyLuke
3agennoutb 6nor B kKybepHeTuce anisa nobmumon 6adyLLKu %



Deploy WordPress into Kubernetes
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3anyckaeM Wordpress B minikube.

WordPress + MySQL

-+ X

HTML
CONTENT




Stateless u Statefull npunoxeHuns

v
cmpui = *

Stateless

Ccbl/iKa Ha CTaTbio Ha MeuyMe



https://medium.com/@ermakovichdmitriy/%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BF%D0%BE%D0%BD%D1%8F%D1%82%D0%B8%D0%B9-stateful-%D0%B8-stateless-%D0%B2-%D0%BA%D0%BE%D0%BD%D1%82%D0%B5%D0%BA%D1%81%D1%82%D0%B5-%D0%B2%D0%B5%D0%B1-%D1%81%D0%B5%D1%80%D0%B2%D0%B8%D1%81%D0%BE%D0%B2-%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4-18a910a226a1

Kakne abcTtpakumm Ham CMOryT MOMOYb

Pecypcbl Bbicokoro yposHa Kubernetes

e PersistentVolumeClaim

e Secret

e MySQL Deployment

e Deployment ana WordPress
e Service




Deployment | Persistent d
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StatefulSet vs Deployment
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Demo. lNpeagnarato Bam 3anyctutb minikube




3anyckaem WordPress

CkonnpymnTte atn CTPOYKM N3 YaTa 1 3anyctute B cBoEM Minikube

kubectl run wordpress —-image=wordpress:5.2.2-php7.1-apache —--port=8080 —-—
generator=run/v1

kubectl get po

kubectl describe pod

Korga WordPress 3anycTuTca, NoCTaBbTe B YaT eANHUYKY

Ecnn 4to-TO NOMAET He Tak, NoCTaBbTE MUHYC, OyaeM pa3dumnpaTbCs




[Nepeagpecaunsa noptoB Ha pod

kubectl port-forward wordpress-v5z4m 8888:80




3anyckaem MySQL

kubectl run mysql —--image=mysql:5.6 --port=3306 --generator=run/v1 —-
env=MYSQL _ROOT_PASSWORD=root

kubectl get po

kubectl describe pod




Resource

kubectl command

Pod

Replication controller (deprecated)
Deployment (deprecated)
Deployment (deprecated)

Job (deprecated)

CronJob (deprecated)

CronJob (deprecated)

api group

vl

vl
extensions/vibetal
apps/vibetal
batch/v1
batch/vibetal

batch/v2alphal

kubectl

kubectl

kubectl

kubectl

kubectl

kubectl

kubectl

run --generator=run-pod/v1

run --generator=run/v1

run --generator=deployment/vibetal

run --generator=deployment/apps.vibetal
run --generator=job/v1

run --generator=cronjob/vibeta1l

run --generator=cronjob/v2alphal




Kak Mbl npeacraBnem cebe paboty C
MUKpocepBucammu




Kak OHM BbIFNAAaAT, Korga MoAay/ivM HUKaK He
TernpoBaHbl




3HAKOMCTBO C MeTKaMm

Kubernetes Uses Labels

« Can query based on these labels




OpraHunsaunsa Mmoaynen ¢ NOMOLbIO METOK.

=stable

rel

rel=beta

canary

rel=

app=ui

app=0s

Moﬂw]b Ul rel: beta

rel: stable

app=pc app=sc
| | | |

Mopaynb
cny%u Moaynb Mogaynb Monynb
BeeHUs Katanora Marasun- el stable cnyx6bl
CYeToB [IPOBYKIHUM HOM KOP3WHbI 3aKa3oB
Moaynb _I Mopaynb
Katanora CNYXObI
NpOAYKLMM 3aKa3oB

Mogaynb
CnyxObl Moaynb Moaynb
BEﬁ:HHﬂ Katanora Cﬂ}')l(ﬁbl
NPoAYKL1K 3aKa30B

C4eToB

—

rel: canary




3anycTtum pod ¢ wordpress ¢ MOMOLLbIO

yamli

wordpress—-manual . yaml

apiVersion: vi
kind: Pod
metadata:

name: wordpress—-manual

spec:

containers:

— image: wordpress:4.8-apache
name: wordpress-frontend
ports:

— containerPort: 8080
protocol: TCP




YKasaHne MeToK nNpu cosgaHnm Mmoayns

wordpress—-manual-with-labels.yaml

apiVersion: vi
kind: Pod
metadata:

name: wordpress—-manual-v2

labels:
creation_method: manual # [PUKPErJISeM MEeTKU K Hawemy rogy
env: prod

spec:

containers:

— image: wordpress:4.8-apache
name: wordpress-frontend
ports:

— containerPort: 8080
protocol: TCP




3anyckaem nog ¢ WordPress

kubectl create —-f wordpress—-manual-with-labels.yaml

CmoTpum nabeneyku

kubectl get po
kubectl get po —-show-labels




CMOTpPUM TONTIbKO MHTEpPECYLWUNe HaC METKMU

kubectl get po -L creation_method,env




NaMeHeHne MmeTtok

kubectl label po wordpress—-manual creation_method=manual

[Mpn N3MEeHeHUn CyLeCcTBYIOLWUNX METOK HYXXHO
MCcnosnb30oBaTb NapameTp --overwrite.

kubectl label po wordpress-v2 env=debug —-overwrite

kubectl get po -L creation_method,env




[lepeuncneHmne nogMmHoxectB pod'oB

nocpeacrtBoM CeJieKTopoB MEeTOK

CenekTtop MeToK MOXeT Bbl6MpaTb pPecypchbl B 3aBUCUMOCTU OT TOrO:

® COAEPXMUT NN (MNIN HE COAEPXUT) PECYPC METKY C onpeaeneHHbIM

K/TKOYOM

kubectl get po -1 env

* COAEPXWUT NN Pecypc METKY C onpeaenieHHbIM KNHoYOM 1 3HaYeHneMm

kubectl get po -1 creation_method=manual

* COAEPXWUT NN Pecypc MeTKY C onpeaesieHHbIM K/K4YOoM, HO CO

3Ha4eHnem, He paBHbIM YKA3dHHOMY BaMU

kubectl get po -1 'lenv'




AHaNorm4yHbiM o6pasoM MOXHO TaKXe

conocTtaBuTb pod CO cneayroWnMMnM HUXe
cennekTopamMmm MeToK:

e creation_method!=manual, 4ToOGbI BbIOpaTb MOAY/IN C METKOMN
creation_method c nobbIiM 3Ha4veHneMm, Kpome manual

e env in (prod,devel), 4yToObl BbIOpaTbe MOAY/ N C METKOMENV,
yCcTaHoBNeH-HOM B prod nnn development

e env notin (prod,devel), 4yToObl BbIOpaTh MOAY/IN C METKOMENV, YCTAHOB-
NeHHou B Nntoboe 3HaueHune, kpome prod unu devel




Ncnonb3oBaHUe HECKO/TbKUX YC/TOBUMN B

cenleKTope MeToK

app=ui app=as app=pc app=0s

| | | |
Q —
o Mozynb :
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Ncnonb3oBaHUe NpOCTpaHCTB UMEH ONs
rpynnmMpoBaHNSA PeCcypCcoB

Labels

nspl

nsp2

nsp3

nsp4

nsp5

nsp6

Namespaces

{sub : tools} {department : IT} {beta}

{sub : tools} {department : mktg}

{sub : appliances}

{sub : consulting}

{sub : consulting}

{sub : consulting}

{department : IT}
{department : sales}
{department : IT}

{department : mktg}

-




HeobxoanMMoCTb NPOCTPAHCTB UMEH




Co3pgaHne namespaces

CospaHue namespace ns maHugecta YAML

dev-namespace.yaml

apiVersion: vi

kind: Namespace # CO3/4aéM rNpoCTPaHCTBO UMEH
metadata:
name: dev-namespace # 0b3biIBaeM namespace

kubectl create —-f dev-namespace.yaml

Co3aaHMe namespace N3 KOMMaHAHOW CTPOKU

kubectl create namespace stage—-namespace

-



3anyck pod'oB B NpocTpaHCcTBax UMEH

kubectl create —-f wordpress—-manual-with-labels.yaml —-n dev-namespace
kubectl create -f wordpress—-manual-with-labels.yaml -n stage—-namespace
kubectl get po —n dev-namespace —-show-labels

kubectl get po —n stage-namespace —-show-labels




YaoaneHne moayneun ¢ noMoLlbio

CeNeKTOpPOB METOK

kubectl delete po -1 creation_method=manual
kubectl delete po -1 rel=canary

app=0s

app=as app=pc app=sc

o | | | ]
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YaoaneHue moaynen nytem yganeHua Bcero

NPOCTPaHCTBA UMEH

kubectl delete ns stage-namespace




YaoaneHue pod'oB n o6bEKTOB BHYTPU

NPOCTPaHCTBa UMEH

kubectl delete po —-n dev-namespace —-all
kubectl get po —-n dev-namespace

YaaneHue (NMo4Tn) BCEX PECYPCOB B

NPOCTPaAHCTBE UMEH

kubectl delete all --all

[MIPUMEUAHNE . Komanpa kubectl delete all -—--all mTakxe
yaansder Ccrnyxoy kubernetes, HO OHa aBTOMATNUECKMU
Nepeco3facTCyd uvepe3 HEKOTOPpOoEe BpeMA

-



DaemonSet

Y3en 1 Y3en 2 Y3en 3 Y3en 4
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Ncnonb3oBaHune DaemonSet TonbKo Ha

onpeaeneHHbIX y3nax

Y3en 1 Y3en 2 Y3en 3 Y3en 4
{ disk: ssd { disk: ssd { disk: ssd
( HeHa3HauyaeMbli )

Momynb 1_ .| Moaynb | .| Moy
ssd-monitor J" Y | ssd-monitor // ssd-monitor

DaemonSet:
sssd-monitor

CenekTop y3n0B:
disk=ssd




DaemonSet YAML

ssd-monitor—-daemonset.yaml

apiVersion: apps/vibeta?2
kind: DaemonSet
metadata:
name: ssd-monitor
spec:
selector:
matchlLabels:
app: ssd-monitor
template:
metadata:
labels:
app: ssd-monitor
spec:
nodeSelector: # OTbupaem Hoabl ¢ MeTkow disk=ssd
disk: ssd
containers:
— name: main
image: luksa/ssd-monitor




2. 3anyckaem 3To npunoxeHune B minikube
N3 MaHndecToB

PersistentVolumeClaim

mysql-volume.yaml

apiVersion: vi
kind: PersistentVolumeClaim # Beibupaem Tun 3anpawvBaemMoro AUCKa
metadata:
name: mysql-pv-claim # o63biBaemM Tak, UTObbl ObIFIO MOHATHO, AJISI KOO OH
labels:
app: wordpress # gobasrnisem nabernibkKy, K KakoMy [PUIOXEHNH OHO MNPUHAAIEXNT
spec:
accessModes:
— ReadWriteOnce # TOM MOXeT MOHTUPOBATLCH Ha UTEHWE—-3arnCb OAHUM Y3JIOM
resources:
requests:

storage: 250Mi




Secret password

mysqgl-password.yaml

apiVersion: vi
kind: Secret
metadata:
name: mysql-pass
type: Opaque
stringData:
password: root # TyT Mbl fObaBigeM xenaembi rnaposs K basyne




Deployment

mysql-deployment.yaml

apiVersion: apps/vil
kind: Deployment
metadata:
name: wordpress-mysql
labels:
app: wordpress # Ta xe nabenbka, yro u B PVC
spec:
selector:
matchLabels:
app: wordpress
tier: mysql # ara, TyT mMbl gobasrnsiem nabenbkKy Ansi 6a3ybKu
strategy:
type: Recreate # Bce cyuwecTBywume CTPYyUKU YHUUTOXAWTCS AO TOro, Kak OyayT CO34aHbI
HoBble (nepesBeseHo ryriom)

template:
metadata:
labels:
app: wordpress
tier: mysql

-



Deployment 2

mysql-deployment.yaml

spec:
containers:
— image: mysql:5.6 # TOT KOHTEWHEp, KOTOPLIM Mbl CObBUPaeMCsi 3aAErnyioONTb
imagePullPolicy: Always # BbiTsruBaem obpa3 Bcerjga, MUMO Kela
name: mysql
env:
— name: MYSQL_ROOT_PASSWORD # romHuTe, Mbl fO6GaBASAN 3Ty MNEPEMEHHYH BPYUHYH ?
valueFrom:
secretKeyRef:
# Import our mysql-pass.password
# as MYSQL_ROOT_PASSWORD
name: mysql-pass
key: password




Deployment 3

mysql-deployment.yaml

ports:
— containerPort: 3306 # Ha KakoMm roptTy byaem 3arycKkaTbCs
name: mysql
volumeMounts:
# Mount our PersistentVolumeClaim
# to /var/lib/mysql
— name: mysql-persistent-storage

mountPath: /var/lib/mysql # rpnbnBaemM K BHYTPEHHEeW Mnarke BHEWHW
cTopax
resources:
requests: # HeobXoAMMO AN MJIaHWMPOBAaHWS TOrO, Ha KaKyw
HoAay 6yaeTr AernionTbCs MNpUIoXeHNE
cpu: 100m
memory: 64Mi
limits: # XECTKOE OrpaHnyeHuve Ha o
cpu: 500m
memory: 192Mi

volumes:
— name: mysqgl-persistent-storage
persistentVolumeClaim:
claimName: mysql-pv-claim # v roBopum emy, oOTKypa ero 6bpaTb

-



Deployment KOHTponupyert, Kak
NPUNOXEeHUA 3anyCcKalTcs,
OCTaHAB/IMBAKTCH U OOHOBNAIOTCH.

Service KOHTPONMNPYIOT, KaK K/TUEHTDI
nony4yaloT 4OCTYyN K MoAy/to.

B N

curl http://my-service:80 _)

\_"“port 30502 -> 443—>»

\ / Service Deployment

port 30501 -> 80—>




Service MySQL

mysql-svc.yaml

apiVersion: vi
kind: Service

metadata:
name: wordpress-mysql
labels:
app: wordpress
spec:
ports:
— port: 3306
selector: # obpaTunTe BHUMaHWE, UTO OHW cooTBeTCTBYyWT nabenbkam B MySQL

app: wordpress
tier: mysql




WordPress Deployment 1

wordpress—deployment.yaml

apiVersion: apps/vil
kind: Deployment
metadata:
name: wordpress
labels:
app: wordpress
spec:
selector:
matchlLabels:
app: wordpress
tier: frontend
strategy:
type: Recreate




WordPress Deployment 2

wordpress—deployment.yaml

template:
metadata:
labels:
app: wordpress
tier: frontend
spec:
containers:
— image: wordpress:4.8-apache
name: wordpress
env:
— name: WORDPRESS_DB_HOST
value: wordpress-mysql
— name: WORDPRESS_DB_PASSWORD
valueFrom:
secretKeyRef:
name: mysql-pass
key: password




WordPress Deployment 3

wordpress—deployment.yaml

ports:
— containerPort: 80
name: wordpress
resources:
requests:
cpu: 15m
memory: 64Mi
limits:
cpu: 500m
memory: 192Mi




Wordpress service

wordpress—svc.yaml

apiVersion: vi
kind: Service
metadata:
name: wordpress-http
spec:
ports:
- port: 80
selector:
app: wordpress
tier: frontend
type: ClusterIP




HJobaBneHne MeToK B MOAYy M,

ynpaBnsaemble deployment'om

spec:
replicas: 2

kubectl get pods —-show-labels

kubectl label pod wordpress type=specialpod

kubectl get pods —--show-labels

kubectl label pod wordpress-9b99476f-4gvmc app=wordpress-vZ —-overwrite
kubectl get po -L app,tier




MacwTtabunpoBaHue KOHTponnepa

pennkKaumm

kubectl scale deployment wordpress —-replicas=4




MacwTtabupyemcs B3ag-Hasaa

kubectl scale deployment wordpress —-replicas=2




YaoaneHue deployment 6e3 yganeHus

pod'oB

kubectl delete deployment wordpress —--cascade=false




Kak goTioHMBaTb NPUTOXEHUSA, YTOObI OHU

3anycKanucb B Kybepe

https://12factor.net/ru/



https://12factor.net/ru/

. EQnHaga kogoBasa 6a3a

Il. 3aBncumocTu
lll. KoHdpurypauus
IV. CtopoHHUue cnyX6bl (Backing Services)
V. C6opka, penus, BbiNMo/IHEHUe

VI. Npouecchl




VII. MNMpueaska noprtoB (Port binding)

VIIIl. NMapannennsm
IX. YTunusumupyemoctb (Disposability)
X. Maputet pazpadboTkn/padoTbl NPUMOXKEHUS
Xl. XKypHanupoBaHue (Logs)

Xll. 3apavun agMUHNCTPUPOBAHUSA




Ha 3TOM y Hac cerogHsa Bce




YTO Mbl cerogHa caenanu

e 3anyctunmn WordPress n MySQL B minikube ns komaHgHOM CTpoKuK

e J[loGaBunu Bpy4Hyto Terun Labels
e [lowynanu Replication Controller
e Hanncann YAML-manudbectol gng WP n MySQL

= Request and Limit

o Memory leak
o CPU usage




Cnacubo
3a BHUMaHue!




