KUB 16: 3anyck nogoB Ha
onpeaerieHHbIX y3nax

OnucaHue:

NodeSelector
CoBceM HegaBHO Mbl ¢ BaMu 0b6cyxxganu Temy Labels (MeTok) 1 HasbiBanu, YTo OHM €CTb Y BCEX
pecypcoB Kubernetes n ncnonb3aytotcst 4nst rpynnMpoBKM pecypcoB. OTa rpynnupoBka
NPUMEHSETCS, KaK NpaBusio, ApYrMMn CyLLHOCTAMWU — K MPUMEPY, METKM Y NOAOB MCMOSNb3YTCA
y Services onsa Toro, 4To6bl onpeaensTb, Ha Kakne nodbl MOXHO HanpaBnATb Harpy3sky. B aTom
3afaHun Mbl C BaMu pasbepem eLle ogmH cnocob ncnonb3oBaHusa MeTok, Ho aAnst Node —
NodeSelector.
nodeSelector paspellaet Ha3Ha4YMTb Ha nNog (MnNu Ha WwabnoH noga B pamkax Deployment)
yCnoBue, KOTOPOe ONpeaennT, Ha KakMx Hogax OH JOMMKeH 3anyckaTtbes. OnpegensieTca aToT
napamMmeTp Ha YpOBHe spec noga.
Pa3 y Mbl NOAHSANM BONPOC METOK Y HOA, CTOMT BCMNOMHUTb, YTO Yy BCEX HOA €CTb CBOW Habop
METOK, KOTOPbI abCONTHO Takke MOXHO McMonb3oBaTb B nodeSelector. Tak, kK npumepy,
cywiecTtByeT MeTka kubernetes.io/hostname, koTopasa cogepxuTt hostname n, COOTBETCTBEHHO,
eaQnHCTBeHa Ansa kaxaow Hogbl. OHa No3BONSET NpyY HEOOXOANMOCTU HAa3HAYUTb NPUINOXKEHNE
Ha KOHKPETHYIO HOAY.
Mpumep:
apiVersion: vl
kind: Pod
metadata:

name: nginx
spec:

containers:

- 1image: nginx

name: nginx
nodeSelector:
kubernetes.io/hostname: cllihia34v9pbjll4oic-yhes

NodeAffinity

nodeAffinity noxox Ha nodeSelector, HoO paboTaeT HeMHOro nHave. 3ToT anroput™m Bornee
rMBKnn n ncnonb3yeT MeTkM y3na ansa Bblibopa. Hanpumep, y Bac ecTb y3nbl C METKOW gpu=true,
a Takxke ¢ aBTomatndeckmummn metkamu failure-domain.beta.kubernetes.io/region,
failure-domain.beta.kubernetes.io/zone, kubernetes.io/hostname (B obnakax oHun gobaBnsoTcs
aBTomatumyeckm). MNMpocton nodeSelector: gpu=true Ha Affinity OyaeT BbIrmsaeTh Tak:
apiVersion: vl

kind: Pod



metadata:
name: kubia-gpu
spec:
affinity:
nodeAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: gpu
operator: In
values:
- "true"

MpuHUMnbl nocTpoeHus affinity:

1. Korpa 6ynet o6pabatbiBaTbes npasuno: DuringScheduling - oTpabatbiBaet B cryyae,
ecnu pod eLe He 3anylieH. Scheduler yunteiBaet ycnosusi 1 BbibupaeT Hogy 455
pasmeLleHns. DuringExecution - ecnu pod yxe 3anyLueH n y Hero nomeHanucs affinity,
scheduler nosTopHO npocunThiBaeT Bee affinity n ecnu Tekywasa Hoga He yooBNeTBOPSET
TpeboBaHUAM, OH OygeT nepesanyLueH Ha Apyromn

2. Crtporoctb ycrnosusi: required (Tpebyembiin "must-have") preferred (>xenaembiii)
pesynetart. B cnyyae required, ecnun He 6yayT yooBNeTBOpPEHbl YCnoBus, To pod He
3anyctutcs. Preferred - ykasbiBaeT npegnoyvteHus, kotopele scheduler neitaetcs
YOOBNETBOPUTL, €Cn TpeboBaHWSA He BbINOMHUMbI, TO Mo 3anycTuTcs Ha niobon Hoae.
BTopon 4yacTbto BblipaXkeHus ABMSETCS YKa3aHWe TOro, B KAKOW MOMEHT Mbl AOMKHbI
NPUMEHUTL Npasuna

B HacTosawmin momeHT Hanbonee nonynspHele affinity:

e requiredDuringSchedulinglgnoredDuringExecution — TpeboBaTb kakme-To yCrioBusi npwu
3anycke v He 3anyckaTtb NoA, ecnv TpeboBaHusA He YOOBNETBOPEHbI. 3anyLleHHbIe noapl
ocTatoTcs 6e3 nsmeHeHun

e preferredDuringSchedulinglgnoredDuringExecution — >xenaemble ycnosus, 3anyctutb
rae yrogHo, ecnun He TpeboBaHUA He YOOBNETBOPEHLI. 3anyLLeHHbIe nogbl octatoTes 6e3
N3MeHeHUn

e requiredDuringSchedulingrequiredDuringExecution - Pod 3anyctutca npu cobniogeHnnm
BCEX YCIoBWi, 3anyLueHHble noabl 6yayT pectapToBaHbl.

e preferredDuringSchedulingpreferredDuringExecution - [NonbiTatbca HanTn ny4ywiee
pacnonoxeHue, Npu NeEpPBMYHOM pasMeLLeHUU 1, ecnv Ans 3anyLleHHbIX pods byaet
Gonee BbIrOAHbIE YCITOBUA, NEHECTN NX HA HOBbIE HOAbI

MpakTnyeckun Bcerga ncnonbsyetcs ...IlgnoredDuringExecution, 4tobbl B criyvae owmnbku He
CNpoBOLMPOBaTb MacCcoBY0 MUrpaumto pods unu xxe He 3agennous pod He Tyaa "youtb
production” ;)
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Mode affinity
Reguired label:
gpu=true
This pod may be scheduled only This pod may be
to nodes with gpu=true label scheduled to any node

N paxe bornee TOro, MOXHoO OONONMHUTENBbHO yNpaBidaTb «BECOM» y3a B ariroputme

banaHcnpoBkn. Hanpumep:
apiVersion: extensions/vlbetal

kind: Deployment
metadata:

name: pretf
spec:

template:

spec:
affinity:
nodeAffinity:
preferredDuringSchedulingIgnoredDuringExecution:
- weight:
preference:
matchExpressions:
- key: availability-zone
operator: In
values:
- zonel
- weilght:
preference:
matchExpressions:
- key: share-type
operator: In
values:
- dedicated



OT0 onncaHue o3Ha4aeT, YTO NPUOPUTET NOMNyYatoT yanbl ¢ MeTkon zone1 1 meTkon dedicated.

Axailability zone 1 Awailability zone 2

1l ~ 3l

<al.-a|l-:nnn: Tone2 | <DI.IBI|-I:DI'|E: Tone2 |
Node Node IL
[ Top priority Priority: 2 Priority: 3 Priority: 4
Pad

This pod may be scheduled to
any node, but certain nodes are
preferred based on their labels

Tak MOXHO BnMSITb He TOJbKO Ha onucaHne nodeSelector, HO 1 Ha pacnpegenexne Pod:
apiVersion: extensions/vlbetal

kind: Deployment
metadata:

name: frontend
spec:

replicas:

template:

spec:
affinity:
podAffinity:
requiredDuringSchedulingIgnoredDuringExecution:

- topologyKey: kubernetes.io/hostname
labelSelector:

matchLabels:
app: backend

Pa3bepemcs B topologyKey. Pod nonagaeTt Ha y3er, Ha KOTOPOM YXe eCTb pod C METKOW

app=backend. Scheduler cHa4yana BbIbupaeT Hoabl ¢ 3agaHHbIM topologyKey, 3aTtem dunstpyet
MX No npuaHaky Hanuuusa Pod ¢ app=backend.
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app: backend

Backend

pod

<
All frontend pods will / ] |’

be scheduled only to Frontend pods
the node the backend
pod was scheduled to. Pod affinity

Label selector: app=backend

Topology key: hostname

matchLabels MoXXHO 3ameHnTb Ha matchExpression n HanucaTtb 6onee MoLWHOe BbipaXkeHne
ans eblbopa yana. Hanpumep, no ctonkam B gata-LeHTpe.
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Wnn nponucatb npuopuTeT B Bbibope yana ¢ app=backend, Ho no3sonutb Scheduler 3anyckatb
Pod Ha gpyrom yane, npu HexBaTKke pecypCcoB:
apiVersion: extensions/vlbetal

kind: Deployment
metadata:

name: frontend
spec:



replicas:
template:

spec:
affinity:
podAffinity:
preferredDuringSchedulingIgnoredDuringExecution:
- weight:
podAffinityTerm:
topologyKey: kubernetes.io/hostname
labelSelector:
matchLabels:

app: backend
containers:

Node 1 Mode 2

< hostname: nodel < hostname: node2 |

Backend
pod
.

The Scheduler will prefer
Mode 2 for frontend pods,
but may schedule pods
to Node | as well.

Pod affinity(preferred)

Label selector: app=backend

Topology key: hostname

Node AntiAffinity

antiAffinity paboTtaeTt To4HO Hao6opOT:
apiVersion: extensions/vlbetal
kind: Deployment
metadata:

name: frontend
spec:

replicas:

template:

metadata:



labels:
app: frontend
spec:
affinity:
podAntiAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
- topologyKey: kubernetes.io/hostname
labelSelector:
matchLabels:
app: frontend
containers:

Some node Other nodes

Pod: foo

AN
AN

Frontend pods

These pods will NOT be scheduled - Pod anti-affinity (required)
tothe same node(s) where pods Label selector: ap
with app=foo label are running. Topology key: ho

[aHHbIN MexaHn3M NO3BONSET pacnpeaensaTb NoAbl Kak yrogHo, B TOM Yucre caenath 3anyck
NnodoB B €4MHMYHOM 3K3eMMNNApe Ha Kaaon Hoge (XoTa ANns 9Toro ecTb APYron BuA pecypcos,
C KOTOPbIM Mbl YK€ No3HakoMunucb - daemonset).

Taints

nodeAffinity no3BonsieT NoBbICUTbL BEPOATHOCTbL BbibOpa y3na anga 3anycka pod. taint pabotaet
HaobOoPOT — MO3BONSAET UCKIMIOYMTL Y3e U3 BO3MOXHbIX Ans 3anycka. taint u tolerations
paboTaloT COBMECTHO, obecneunBas UCKMoYeHUe onpeaeneHHbIX y3roB U3 CnMcka NoaxoasaLmx
ans 3anycka. OguH unu Heckornbko taints Bewatotca Ha y3en, 4tobbl yoeantbes, 4To pod,
KOTOPbIN He JonycKaeT 3TUX OrpaHNYeHui, HAKor4a He 3anyckarcs Ha 3Tom yane. tolerations
npumMmeHsoTca kK Pod n paspeluatoT (HO He TpebytoT) 3anyck Ha onpeaeneHHoOM yane ¢
onpegeneHHbIM taint. lNocmoTpute Ha taints mactepa kubectl describe node master.

taint popmupyetca no npasuny <key>=<value>:<effect>.

Mpumep HazHavyeHHOro Ha node taint:

node-role.kubernetes.io/master:NoSchedule

B atom npumepe value == null, effect == NoSchedule.



OT10 03Havaer, 4to pod 6e3 onucaHus tolerations anga aaHHoro taint HMKorga He GyaeT 3anyLleH
Ha macTtepe. A 310 nouTn Nnobon pod. [laHHOe orpaHMyYeHne MOXHO ODOWTU:
apiVersion: extensions/vlbetal

kind: Deployment
metadata:
name: prod
spec:
replicas:
template:
spec:

tolerations:

- key: node-role.kubernetes.io/master
operator: Exists
effect: NoSchedule

B aTom cnyyae pod MOXeT nonacTb Ha y3en macrepa.
HasHauyeHune taint Bo3amoxxHO kak Yyepes kubectl edit, Tak 1 yepes kubectl taint. MNpumep:
kubectl taint node node1.k8s node-type=production:NoSchedule
A 3aTem 06X0aMTb 3TU OrpaHNYeHnsa anga onpegeneHHbIx pod:
apiVersion: extensions/vlbetal
kind: Deployment
metadata:

name: prod
spec:

replicas:

template:

spec:

tolerations:

- key: node-role.kubernetes.io/master
operator: Exists
effect: NoSchedule



Master node Regular node

Taint: Ho taints

node-rele kubsrnetes io
fmaster :HoSchedule

System pod may be

scheduled to master { R

node because its

toleration matches - ~ o

the node’s taint System pod Regular pod
Toleraticn: Ho toleration

node-rele kubsrnetes io
fmaster :HoSchedule

Pods with no tolerations
may only be scheduled
to nodes without taints

EcTb Tpu 3HaveHusa gna effect:

e NoSchedule — noabl HUkorga He ByaAyT Ha3HaYeHbl HA AAHHBIN y3er.

e PreferNoSchedule — scheduler nonbiTaetca nsbexarb 3TOro yana, Ho, ecnv Apyrnx
OOCTYMHbIX 4119 3anycka y3noB He ocTaHeTcs, OyaeT BblibpaH JaHHbIN.

o NoExecute — He NoxoX Ha ABa npeablayLWmxX orpaHUYeHns, BIIMAIOLWKNX TOSbKO Ha
nnaHMpoBLUMK. Ecnn noBecnTb 3TO orpaHnyeHne Ha y3en, To Bce pod, He obxoasLume
AaHHOe orpaHuyeHue, ByayT nepemMeLLeHbl C y3na.

JononHuteneHbIn napameTp tolerationSeconds nossonsier JobGaBuTb BpeMsi, B TEHEHUe
KoToporo pod MOXeT 06X0ANTb 3TO OrpaHNYeHue.

tolerations:

- effect: NoExecute

key: node.alpha.kubernetes.io/notReady

operator: Exists
tolerationSeconds:
- effect: NoExecute

key: node.alpha.kubernetes.io/unreachable

operator: Exists
tolerationSeconds:

B nepsom npumepe pod moxeT 300 cekyH HaxoouTbes Ha yane c¢ taint notReady, npexae yem
OyoeT nepemelleH Ha apyron ysen. Bo BTOpom npumepe 37O Xe NpaBuiio NpMMeHseTcs ang
y3na c taint Unreachable.



[Tone3Hble CCbINKU:

e Taints and Tolerations (official

e Herding pods: taints, tolerations and affinity in kubernetes

e Assigning Pods to Nodes (official docs)

e CKA Labs (14): Kubernetes Affinity and Anti-Affinity

e Assigning Pods to Nodes (official docs)

3agaHve:

1. Jo6GaBbTe BceMm HoAam B knacTtepe label usercase=workload.

2. [obaBbTe Ha ogHy Hoay taint dedicated=true noSchedule.

3. Cospaiite deployment dp-label, koTopblin GyaeT 3anyckaTtb nogsl Ha Hoaax c label
usercase=workload, 1 ykaxxuTe KONM4eCTBO pensink — 5 LWTYK.

4. CospgauTe deployment dp-taint, koTopblin 6yaeT 3anyckaTb NoAbl Ha Hodax ¢ label
usercase=workload, u toleration, koTopbI ygosneTsopseT ycnosuto dedicated=true.

5. OTnpaBbTe 3agaHve Ha NPOBEPKY.


https://kubernetes.io/docs/concepts/configuration/taint-and-toleration/
https://medium.com/@betz.mark/herding-pods-taints-tolerations-and-affinity-in-kubernetes-2279cef1f982
https://kubernetes.io/docs/concepts/configuration/assign-pod-node/
https://vocon-it.com/2019/09/20/cka-14-kubernetes-affinity-and-anti-affinity/
https://kubernetes.io/docs/concepts/configuration/assign-pod-node/

