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SIE /N,
18] 71
KubernetesFFiEH. AIBIET, JUST READ IT.

e GitHubithilt: https://github.com/itmuch/docker-book
e Giteelttlt: https://gitee.com/itmuch/docker-book

Willstar, fork, —#2iTig!
QQE%: 731548893
HISB%: hhjumping_me, SEARANEY,


https://github.com/itmuch/docker-book
https://gitee.com/itmuch/docker-book

124 Ekubernetes

KubernetesE— 1M EEEMTE. ¥ EBIGTHNASRNRES .
{EFKubernetes, ERIARIRBRRMIEINEFFHK:

o TRIE. AIFUMHERE N,

o MNSHERIEHINA .

o JUUEMMEHIFRINAE.

o (NMNBENFIRRHEHAER

BMNHBEMEME—TESRR, REAHNIANEBREARKNMWE ZFIZITNAEFNRIE,

Kubernetes &

o TIRBHE: B, B, BE. 2T
o AR RIRML. FIEIR. R{fHook, AJAS
o BHE: BINE. BHER. BEH. BiIBEK

Google F20145 55 7 KubernetesIH . KubernetesEIITEGoogleE AMEIZITA TEMEH A E T/LENERZ
E, HEETHRPRENRIEFIEE.

At L (ERERR

SHIRAEEERET NRE?


http://www.slideshare.net/BrianGrant11/wso2con-us-2015-kubernetes-a-platform-for-automating-deployment-scaling-and-operations
https://research.google.com/pubs/pub43438.html
https://aucouranton.com/2014/06/13/linux-containers-parallels-lxc-openvz-docker-and-more/

01-f+4 EKubernetes

The old way: Applications on host The new way: Deploy containers

App App

Libraries Libraries

App App
Libraries
Libraries Libraries
Kernel
Heavyweight, non-portable Small and fast, portable
Relies on 05 package manager Uses QS-level virtualization

MENARFNIEGERERREAZNRE EEEREEIN LRERNAER., BMAR, FETRNTXG. BE. &
MAEREARSRERFBEUENRR, AMTTWRNTZNEMIRG, MmSSIMAIFNAFRMELNR, BVMEE
B, TABEN.

WMAEREERS, BRETREARIINELMAZEHEML., XEFHZMUBEHESEENRE: €118
HEMXMHARE, EFFNANEHE, ARENNTERRERTUKAE. ELVMERSHME, FEBTENS
EEEMEMNBENXURAMERT, IXMELR. BREAZNBIAE.

HAT&ENMR, BAESTERREFTEE—TNARRF. XMP—X—HNNARIREX AR T BRNEHMES.
ERELE, JUEME/&MHE (MIEEERE) SIZTARNERERSR, BABTNRREFATSERNNARER

KAS, BAFSETEMENMREES . EMER/RAHHELERERREESMTREEBREBRIT—BEIFE,

B, FREEMNENER. ETHENEE— R ISR AN E AR EMIN EIRMIFT R AR
FREREFEEN, &EF, BIESTERVERRETVAEFNSR, EEERTRTEENAREFNHE.

BARIFAMRE:

o RIBHIRIFAGIEFIERE : SVMBURIELL, BRBBRVBIEENES. BRE,

o HHEFER, KEHAZHE  BIREFRMNER (HTFHEENATEY) RETTEEMBNSRREHENNE.

e DevillOps7 B : 7EM92/ L mEREMIAFERE A EICIRESR, MNMENAREFSEMREEDE.

o FR. MAMEFHIE—N : EERRFBMEBITSZH—1E,

o LHHRERLAITZMEM : AiE1T7EUbuntu, RHEL. CoreOS. AWEBERE, Google Container Enginel) K {F{alEfth
.

o MMAHNFOMNER: MEEMES LTTRERZOMRES, RAMEMEERFERERALTITNARER
LA

o MR, DB, BY, BRORRKRS: NARFEIREN. BINEMY, ISHENEE—MmMAR—MET
E—PAREA EREBIE,



o HFRE: FITUNARNAERFEEE.
o FRFA: WEXs, BES.

R LEEEKubernetes, EHETFIR?

REARNINGE: KubernetesP] TEVMIENBELINER LIREMIZITN AR, AM, KubemetesiEFFFRARIGHE
HUAR AL “ MEN R RO EM RIS SR A POEMIRNE, MTRHESRERNEHME.
Kubernetesz it 7122 AR 23 0 HRILBIFF R IR AV B 244

Kubernetesi# & 7 A I THINARFHN—LELFR, Fa:

e Co-locating helper processes , {EHAENAREFIRE — T NEAEFNE TSR REE
e Mounting storage systems

e Distributing secrets

e Checking application health

e Replicating application instances

e Using Horizontal Pod Autoscaling

e Naming and discovering

e Balancing loads

e Rolling updates

e Monitoring resources

e Accessing and ingesting logs

e Debugging applications

e Providing authentication and authorization

XM T PaaSHE £, HERFlaaSHRIEM, HEwt 7 EEMAMRERNAIBEN.

KubernetesE— 1N EHFNTEE?

REKubernetesfZft T AEINRE, BELBEMNGSMNAINETRE. NARFHENTEREDHELY, MTINRFLR
AGRGEE. JEZNGIRHRNEERFEAMBRNENMN . ZXME N 2Kubernetesth IR TTHIREMERAMHT
BNESRE, EEHERZHE, T RUEENARER.

Label 1A BEOAARBALRMAIRZR, Annotation AVFRF{ER BE X(E B RKIHZ RS @AM ITIERE,
HANEETARMOERIRSHRES A,

Ltb4h,  Kubernetes control plane FRFBRIAPI S EAGBFIEFTANAPIFER, BFRIMAMER their own APl REEHC
BOIREIER, BIU0 scheduler , XLEAPIEEIEBA command-line tool B,

X design {F51F 2 Hith RA R LAY EKubernetes £,

Kubernetes T~ 2{t47?

KubernetesRE—MESR), £EMPaaSE %L, ERETHFHNEEIRRE,

Kubernetes:

o NIRFISIFHIN KR, AHENFAES (BIg0 Wildfly ) , REREISZIFHIESIETHS (flilJava, Python,
Ruby) , FREBRF 12-factor applications , SRR MAFEFMARS . Kubernetes § EXIFEMEHFNIIER
, BRELTRES. BRSURBELEI RS, WRNAREFUESRTIET, PBATEMNIZEEBRIFIE

Kubernetes 3517,

o MiBfchjalt (FIAEERL) . FUBLIEIEZE (flSpark) . #UEE (FlaIMySQL) , W REHAHRFMHR
27 (f5la0Ceph) EAANERS . XLEMN A rEKubernetes £iE1T,

o RAERLEIENRSTIZ.


https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://kubernetes.io/docs/concepts/storage/volumes/
https://kubernetes.io/docs/concepts/configuration/secret/
https://kubernetes.io/docs/tasks/configure-pod-container/configure-liveness-readiness-probes/
https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/
https://kubernetes.io/docs/tasks/run-application/horizontal-pod-autoscale/
https://kubernetes.io/docs/concepts/services-networking/connect-applications-service/
https://kubernetes.io/docs/concepts/services-networking/service/
https://kubernetes.io/docs/tasks/run-application/rolling-update-replication-controller/
https://kubernetes.io/docs/tasks/debug-application-cluster/resource-usage-monitoring/
https://kubernetes.io/docs/concepts/cluster-administration/logging/
https://kubernetes.io/docs/tasks/debug-application-cluster/debug-application-introspection/
https://kubernetes.io/docs/admin/authorization/
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/
https://kubernetes.io/docs/concepts/overview/working-with-objects/annotations/
https://kubernetes.io/docs/concepts/overview/components/
https://kubernetes.io/docs/reference/api-overview/
https://github.com/kubernetes/community/blob/master/contributors/design-proposals/api-machinery/extending-api.md
https://github.com/kubernetes/community/blob/master/contributors/devel/scheduler.md
https://kubernetes.io/docs/user-guide/kubectl-overview/
https://git.k8s.io/community/contributors/design-proposals/architecture/principles.md
http://wildfly.org/
https://12factor.net/

o TEEBREMIE, HEAWMENE., HEEM (C) TERZ—TTAEBEF/MEBE RS RMRFNTE, ALtEX
r1EKubernetes EIETCITER, MAsaH TIEMRl TIE,

o AVAPEEFHEATIER. BMMNERAS., (BRET LEM. )
o TMRYPBRN—EENNAREIES/RLS (B0 jsonnet) .
o TNRY/ARBEASZENNBFEE. %P, BEENBTRE.

B—AmE, —PaaSRELAIE{TE Kubernetes £, 53 Openshift . Deis . Eldarion &, &t e[SLINE SHEH
PaaS, SAIENCIRSIERK, HEXEMAKubernetesTiERER.

M TKubernetesE N AR EMAFEHEE LIE1T, FILERM TPaaSHmERNINEE, FINERE, ¥R, Ay,
G, A, KubemnetesH AR —TEK, REFIMBRGRZAE. AR,

FHYMKubernetes MXXB—TRHEIRS . SLFr L, EHEFTHRINTE. FHORAREN, MERTEXNIER:
BERHITA, REB, REHMITC. #HR, KubernetesA—HMII. FIASHUEHIMTRARN, XLIZHIHERELANK
SHEEHRARIRES. NAMAZICREER, SPEHBATFE, IMEEERUTRE . XERAREZH. B
sEA, BERBMMAYT RIS,

FER: HAFISE: https://wenku.baidu.com/view/ad063ef2f61fb7360b4c65¢d.html
Kubernetesti & X Zt+4? K8SIE?

KubernetesiR B ZREIE, BEEREMFHKITH , Egovernor (EAEA) FMoybernetic (32#i8) AIRIR., K8sEi58
NE&“ubernete” BN HAES.

FER: ERReET (HR T2
governor&cybernetic) : https://wenku.baidu.com/view/1d97762c0066f5335a812157.html

R

https://kubernetes.io/docs/concepts/overview/what-is-kubernetes/


https://github.com/google/jsonnet
https://www.openshift.org/
http://deis.io/
http://eldarion.cloud/
https://wenku.baidu.com/view/ad063ef2f61fb7360b4c65cd.html
http://www.etymonline.com/index.php?term=cybernetics
https://wenku.baidu.com/view/1d97762c0066f5335a812157.html
https://kubernetes.io/docs/concepts/overview/what-is-kubernetes/

& Kubernetes (E1]l)

33FMac/Windows 10

o BIiR: RITWLEHTIRE
o RFRAHBEK

33 FmacOSE & Windows 10, DockerB4& R4 5T Kubernetes, {RETEMAIR 2 EHAKubernetesBIA], WTFE:

Kubernetes
D E S @
& &% J
General File Sharing Disk Advanced Proxies Daemon Kubernetes Reset

Enable Kubernetes

Docker is running

Minikube

—LE15S T, LERMinikube M AHERIERE. ZARXERFWindows 10, Linux, macOS

o EALEIHIASHY: hitps://github.com/kubernetes/minikube
o HN{a7EWindows 10_Ei@{TDockerflKubernetes? : hitp:/dockone.io/article/8136

BB Kubernetes Dashboard

kubectl proxy


https://github.com/kubernetes/minikube
http://dockone.io/article/8136

02-ZZ B hkKubernetes

hl8):

http://localhost:8001/api/v1/namespaces/kube-system/services/https:kubernetes-dashboard:/proxy/#!/overview?
namespace=default

=

https://kubernetes.io/docs/tasks/access-application-cluster/web-ui-dashboard/


http://localhost:8001/api/v1/namespaces/kube-system/services/https:kubernetes-dashboard:/proxy/#!/overview?namespace=default
https://kubernetes.io/docs/tasks/access-application-cluster/web-ui-dashboard/

{EAKubesprayZf&4 I FfYKubernetes £ &%
(1.11.2)

BiRR: B LW, BITEgoriofIREHRMEMBEEENER,

Kubernetes I 2R B EHR 2, B MRAZEHFNHTBEXS, EE—EBHN— xszTa . AxEe . 2ATF
£rmg NEBAR., 2T BRINENER, BUT/IMERARENESINE:

BEAE = R
Kubeadm B EBEBRMM. T53E0H
Kubespray BN A, SEREE. [EAnsiblefifE LF T 95IZERA

RKE %ﬁi&ﬁ%x ﬁﬁégﬁ—’t:bﬂifl\ﬂj Tﬁs’:’:RKEE’JCIusterymlﬁﬂﬁ Z:ﬁ]gEEH

SHREESSRED newm wRE. ETERKeSEAMEZINRR gl

Hithi#EWKops 2 KA R, BTALEBETA, REHMREZR, HHKpassT.
R, EHREEMKubesprayifiEKubemetes&Eat, thHEEARMEB—EITIE, BLEHEMIFNRNESLR.
RIER SN, UTRRESE.

E BEEAXE, EERNARTIISBINTIESNEE, SMTRIZERN, RENIGEEER, 5:

o EERZ LK
o T {EIAKubesprayffigerithit, BONEMEE L, HIaNFE = &bt

EHNAL

P 3|
172.20.0.87 ansible-client
172.20.0.88 master,node
172.20.0.89 master,node
172.20.0.90 node
172.20.0.91 node
172.20.0.92 node

HEETE

X Hselinux
Rt B8z Hselinux, BT TaH<ENR,

~]# setenforce 0
~]# sed -i --follow-symlinks 's/SELINUX=enforcing/SELINUX=disabled/g' /etc/sysconfig/selinux


https://github.com/kubernetes/kubeadm
https://github.com/kubernetes-incubator/kubespray
https://github.com/rancher/rke
https://github.com/opsnull/follow-me-install-kubernetes-cluster

WEECE
fEmasterilg3 L

~]# firewall-cmd --permanent --add-port=6443/tcp

~]# firewall-cmd --permanent --add-port=2379-2380/tcp

~]# firewall-cmd --permanent --add-port=10250/tcp

~]# firewall-cmd --permanent --add-port=10251/tcp

~]# firewall-cmd --permanent --add-port=10252/tcp

~]# firewall-cmd --permanent --add-port=10255/tcp

~]# firewall-cmd --reload

~]# modprobe br_netfilter

~]# echo '1' > /proc/sys/net/bridge/bridge-nf-call-iptables
~]# sysctl -w net.ipv4.ip_forward=1

RKHATBAAKE, WRABHRITR TE=1T.

fEnode#l 28 L

~]# firewall-cmd --permanent --add-port=10250/tcp

~]# firewall-cmd --permanent --add-port=10255/tcp

~]# firewall-cmd --permanent --add-port=30000-32767/tcp
~]# firewall-cmd --permanent --add-port=6783/tcp

~]# firewall-cmd --reload

~]# echo '1' > /proc/sys/net/bridge/bridge-nf-call-iptables
~]# sysctl -w net.ipv4.ip_forward=1

RXA T RHAKLE, MRAFRITR TEMT.

[FI3E] XHRGXIE

systemctl stop firewalld

f£ansible-clientf/l23_ Z3tansible
Zdansible

~]# sudo yum install epel-release
~]# sudo yum install ansible

Z&jinja2

~]# easy_install pip
~]# pip2 install jinja2 --upgrade

WRIMAT pip2 install jinja2 --upgrade HEIEMUAITHIRT:

You are using pip version 9.0.1, however version 18.0 is available.
You should consider upgrading via the 'pip install --upgrade pip' command.

meﬂ?f pip install --upgrade pip 3+Z&pip, Fﬁ?ﬂ?f pip2 install jinja2 --upgrade



L3EPython 3.6

~]# sudo yum install python36 -y

f£ansible-clientil2 it BERZEF

4 R ssh/2$AF1FAEH
fansible-cilenti 28 FH47:

~]# ssh-keygen
REZREE, Essh AT,

#BisshE[@EE

fansible-cilenti 28 FH47:

~]# ssh-copy-id root@172.20.0.88 #E NP KRR8I
~]# ssh-copy-id root@172.20.0.89
~]# ssh-copy-id root@172.20.0.90
~]# ssh-copy-id root@172.20.0.91
~]# ssh-copy-id root@172.20.0.92

fEansible-clientt/l2§ L &3 kubespray

e T&kubespray

TIPS: AN THHIEmasterpX, MRARETERNL LR, BRI THRELEASED X, EEEEARX
BY, SRITAIRELEASER2.6.0, RELEASERRAS &Ll : https://github.com/kubernetes-
incubator/kubespray/releases)

~]# git clone https://github.com/kubernetes-incubator/kubespray.git

o ZL¥kubesprayEEmIA:

~]# cd kubespray
~]# sudo pip install -r requirements.txt

o £l inventory/sample , #&NA inventory/mycluster , myclusterf] ABCHEMRERNZF

cp -r inventory/sample inventory/mycluster

o {FHinventory_builder, #JiaftinventoryX {4

~]# declare -a IPS=(172.20.0.88 172.20.0.89 172.20.0.90 172.20.0.91 172.20.0.92)
~]# CONFIG_FILE=inventory/mycluster/hosts.ini python36 contrib/inventory_builder/inventory.py ${IPS[@]}

ItbRY, 2&ZF inventory/mycluster/host.ini XAERBEMIUT:

[k8s-cluster:children]


https://github.com/kubernetes-incubator/kubespray/releases

kube-master
kube-node

[all]

nodel ansible_host=172.20.0.88 ip=172.20.0.88
node2 ansible_host=172.20.0.89 ip=172.20.0.89
node3 ansible_host=172.20.0.90 ip=172.20.0.90
node4 ansible_host=172.20.0.91 ip=172.20.0.91
node5 ansible_host=172.20.0.92 ip=172.20.0.92

[kube-master]
nodel
node2

[kube-node]
nodel
node2
node3
node4
node5

[etcd]
nodel
node2
node3
[calico-rr]
[vault]
nodel

node2
node3

o {FMansible playbook&FEkubespray

~]# ansible-playbook -i inventory/mycluster/hosts.ini cluster.yml

o K204 A, KubernetesBlaJREE5TEE,

A ~
EL\LIIE
B EENodeR7S

]# kubectl get nodes

NAME STATUS ROLES AGE VERSION
nodel Ready master, node 2m vi.11.2
node2 Ready master, node 2m vi.11.2
node3 Ready node 2m vi.11.2
node4 Ready node 2m vi.11.2
node5 Ready node 2m vi.11.2

B node#BEreadyhl, 17EEOK,

IHIE2: EBE—TNGINX

# BE)— T8 Rnginx
]# kubectl run nginx --image=nginx:1.7.9 --port=80

# Rnginx” RSFREIRD
]# kubectl expose deployment nginx --type=NodePort

# BEnginxBRBI¥E



]# kubectl get svc nginx
NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
nginx NodePort 10.233.29.96 <none> 80:32345/TCP 14s

# THIGIIE, WIREEGSIEFIREINGINXET, RAALER
]# curl localhost:32345

ENEL

]# ansible-playbook -i inventory/mycluster/hosts.ini reset.yml

-~ A Y E
1B (o) 3
Calicof & IHRHERE L3N, X2 Calico 3.2FrH MBI, FEEFN: https:/github.com/kubernetes-

incubator/kubespray/issues/3223

fBRFE: https://github.com/wilmardo/kubespray/commit/1c87a49d1443bcdd237500a714f1a60d680c1ad8, Bl: ¥§
Calicof#Z;F3.1.3,

SENHE:
e Kubespray — 10 Simple Steps for Installing a Production-Ready, Multi-Master HA Kubernetes
Cluster: https://dzone.com/articles/kubespray-10-simple-steps-for-installing-a-product
TIPS: FEMNSEXHY, EEEWHAE T Kubesprayf—LE R E, SrIseaBEINERRBRS R,
o {FFKubespray Z8&kubernetes S RIFEERE: https://yg.aliyun.com/articles/505382
o kubespray(ansible) BNt Z25k8sE&EE%: https://www.cnblogs.com/iiiher/p/8128184.htm
TIPS: EEAKFUMNEIERgcrREAERRE

e |Installing Kubernetes On-premises/Cloud Providers with Kubespray:https://kubernetes.io/docs/setup/custom-
cloud/kubespray/


https://github.com/kubernetes-incubator/kubespray/issues/3223
https://github.com/wilmardo/kubespray/commit/1c87a49d1443bcdd237500a714f1a60d680c1ad8
https://dzone.com/articles/kubespray-10-simple-steps-for-installing-a-product
https://yq.aliyun.com/articles/505382
https://www.cnblogs.com/iiiiher/p/8128184.html
https://kubernetes.io/docs/setup/custom-cloud/kubespray/

K8s#B 14t

AR T KubernetesSE B R FTEEAY & TP 44,

MasterZB{4

MastertA {412 EK8sE R MIZHIEIR . MasterlIERBHAITERRARE (FIUIAE) , MURMNFmNEREHS (Fla: =
replication controllerFTi% &R replicas ST, BEi— T ETHIPod) .

Mastera] EEBPHERT R BT, Am, BRER, REMABEER—TVM LB BEMasterdBF, HFETRS
EIZVM EETAFPIIA R, 5% Building High-Availability Clusters IASEIZ EHIVMEZE.

kube-apiserver

kube-apiserver Z&g&KubernetesfiJAPI, EEKubernetestZHllsENMIRIK. EWIRITATKEY B—thmE RIS
BEZSLFIRTIMY S, ¥ Building High-Availability Clusters

etcd
etcd AAfEKubernetesf/SimTziE, SEAEAIFTESUREEMETELL, BN IRKubernetes&E 2 fetcd BUIRIR & D1,

kube-controller-manager

kube-controller-manager i&fTController, EfIREEBPENISHNEELRE. BE LRI, ST ControllerfliE—
TEMAETRR, BN TRESRY, ENHEEERMIZNTHIIXGHEBTE—TEREDR.

X R EEE:

o Node Controller: ¥ stEiafd, ARMA,

e Replication Controller: fAZR4EIF ARG E Preplication controllerxy R A B IEHHEEAIPod.

e Endpoints Controller: E7Endpoint3d5 (B1: &E#EZService & Pod) ,

e Service Account & Token Controllers: Ju¥fifinamespacefliZEXIAMKF FIAPI access tokens,

cloud-controller-manager

cloud-controller-manageriziTE& S KB SRR ERIController, cloud-controller-manager2 fEKubernetes 1.6hRH
SIAK, &TFAphaffiER.

cloud-controller-manager{iz{T =12 R4 E B ControllerfBIF, R FifEkube-controller-manager®122 X Lt
Controllerf&f, BJ7E/EEhkube-controller-managerfi§ --cloud-provider FRniZA external 3EZEFRIZHIZSMEIR,

cloud-controller-manager 3 F &N E B IKubernetesAZIHIL &K B . FEMBIRIRRAS, ZBIKubernetesf{ABHk
BT ESREENINEENS, ERRMRAF, HNENSERBRATHNEESHR, HEE{TKubernetesht
5cloud-controller-managerfg %< B%,

M TEH SR AT RE R

e Node Controller: FFHBELIRME, MMHENode?EE IEMR G M IR

e Route Controller: AFHEKEBE=EMIZEFTIZRERH

e Service Controller: T8I, EfHMURMIFTIRHE REIER

e Volume Controller: B8l FEMEH Volume, FE5EREEHTRE, MMHEVolume


https://kubernetes.io/docs/admin/high-availability/
https://kubernetes.io/docs/admin/kube-apiserver/
https://kubernetes.io/docs/admin/high-availability/
https://kubernetes.io/docs/tasks/administer-cluster/configure-upgrade-etcd/
https://kubernetes.io/docs/admin/kube-controller-manager/

kube-scheduler

kube-scheduler W fIFRBIEM. %D ENodefIPod, FHi%EE—NodefiiXLEPodiET,

addons (&%)

Addon 2 SEIEE ¥ INAERIPodf1Service, PodAHDeployment, ReplicationControllersi# 17832, Namespacefifift
SFTRMZTE kube-system X namespace P EIFEAT,

Addon managerfliZFH #iFaddonfIER, FERXE: here,

DNS
SAREMAddon T E B ERE, BB KubernetesEEB#E81%E cluster DNS , FZAAIEKETE.

Cluster DNSE—1"DNSHR%28, ENKubernetesfRSSIR{EDNSIE R,

Kubernetes BB 25 BEIEZDNSARSE 23 B S EDNSIEZE A,

Web Ul (Dashboard)
Dashboard —Kubernetes&e 3B, EFWebfJUl, ERTRAFEIR/HIEEMPNRAEFUREHAE,

Container Resource Monitoring (F & FkiE)

Container Resource Monitoring 1§ & 83 BRANFIEFCRE— TR OCIEIEES, FHRMHE—TUIMET R ZE
iE.

Cluster-level Logging (SEERBIMAS
Cluster-level logging Hl#l ARG BN B EEMI EF RN TR ENPRBEFZHEPE.

Node#R {4

NodefAH7EE"Node LiE1T, #IFiEfTHIPodH 12 {EKubernetesia TRIIFIE

kubelet

kubelet EEERINodefIE, ERMEDEZIENode FAIPod ((@idapiserversi At & 4) #0:

o KHPodFTEHIVolume,

e T #HPodiisecret,

o J@idDocker (FLINAT{FERrkt) E1TPodIB SR,

o TEHIHITEMRIE KRB 2ZAESNIRE (liveness probes) .

o EMERBIEmIrror pod , MM pod i PIRAEIRERRGHEREED
o BNRiPRSIRERRGHNERTED

kube-proxy

kube-proxy FEEMN _EHIFMERMNFNITIEIRE R, MMREIMKubernetesRZMR.

docker


https://kubernetes.io/docs/admin/kube-scheduler/
http://releases.k8s.io/HEAD/cluster/addons
https://kubernetes.io/docs/concepts/services-networking/dns-pod-service/
https://kubernetes.io/docs/tasks/access-application-cluster/web-ui-dashboard/
https://kubernetes.io/docs/tasks/debug-application-cluster/resource-usage-monitoring/
https://kubernetes.io/docs/concepts/cluster-administration/logging/
https://kubernetes.io/docs/admin/kubelet/
https://kubernetes.io/docs/admin/kube-proxy/

docker Fﬁ:_':ié?i'?é%go

rkt

rkt E—TDockerfyEf{m, XIFEZNFETITES
supervisord

supervisord B TRERIGATREIZATHIRSE, FTATRiTkubeletflldockerizfT.

fluentd

fluentd =—TFIF#HE, FIBEER XM cluster-level logging ,


https://kubernetes.io/docs/concepts/overview/components/#cluster-level-logging

Kubernetes API

API conventions doc ¥R T APIFEAFIE,

API Reference Hiid T APIIG &, BIRERIFIEA,

access doc 1318 T APIRYIZFZ1)5(8),

Kubernetes APIth 2 RAEIRRNEEBEAREM ., Kubectl ST TETATOE. B3, MIRIURIEIRAPINR,
Kubernetesth 2 TFEHAPIT RS EF RS (BRIFFE etcd )

Kubernetes SR DR T 2 1AM, BEHEAPI#ITRE,

APIEEH

RIBHRAINZR, FARDNARETERENAONLIMSMENZAMARMZML. Eit, FFitKubernetes
APIBZTHIBHMNER, B2, ERK—ERNEBAATZEASHMEEFHHOREE. —ARKR, FEOAPIZIRFE
RRFERBEAIRINERNN, HRFEFRFEGFTENE AP| deprecation policy .

API| change document ¥R T B B AR MNEIERAPINAE

OpenAPl5 SwaggeriE X

SEEERYAPIEIE(ER Swagger v1.2 #] OpenAPl iE%, Kubernetes apiserver (X & “‘master’) AFF 7 —1EERR
= /swaggerapi AP, 1ZAPHEFISwagger v1.2 Kubernetes APIXISE, B AILAEIT IS --enable-swagger-ui=true ¥R
fE#LRapiserver, MMM /swagger-ui AYFFAUIRIAPISAY,

MKubernetes 1.4FF44, OpenAPIHEBHEITE /swagger.ison o ZHFEAIMSwagger v1.28:#2|0penAPl (X &Swagger
v2.0) B, —LTH (fla: kubectiFlswagger-ui) BEE(ERAVI.2HI5E., OpenAPIFLSEEKubernetes 1.5/, # A\Beta
MEZ,

Kubernetes i F B T £ NBE(SHIAPIEZI 7 B —MEFProtobuflF5IA& K, 7E design proposal Bicx, 81
schemafIDLIX A EBFRTERE XiZAPIN RGBS B,

APIkRZS

AT ERBMERFERABATIRRT, Kubemetessz i ZMAPIRA, SMAPIKRAIETEMAPIEZ, F

;Zl] /api/v1i Ef, /apis/extensions/vibetal o

BADEZREAPIZRR), MIFFRERA FERRANEMBIRAIZSH, MTHERAPHREEM . —RNRAZRNTAHMNE, X
Bzl L ARAPISEIRAPIRYTAIE] . JSONFIProtobuffF5lftschemai@{EEE#IschematE U N—UA T B A #BR
=T RME,

AR, APRRARIZEHIFRERAIZHRZ BIEEXIIXFR, APl and release versioning proposa  (APIFIRRZA & 1
E3E) | IR T APIRRAAZHIFNER AR AR HI Z BRI K R

TENAPRRAEGE R EIFEENTEE MM IS, APl Changes documentation {#£4RHHR T SN RFIIATE, BEIEL
T:

o AlphaZ5l:
o WRABIREE alpha (FIUN vialpha1 )


https://git.k8s.io/community/contributors/devel/api-conventions.md
https://kubernetes.io/docs/reference
https://kubernetes.io/docs/admin/accessing-the-api
https://kubernetes.io/docs/user-guide/kubectl
https://coreos.com/docs/distributed-configuration/getting-started-with-etcd/
https://kubernetes.io/docs/reference/deprecation-policy/
https://git.k8s.io/community/contributors/devel/api_changes.md
http://swagger.io/
https://www.openapis.org/
https://git.k8s.io/kubernetes/api/openapi-spec/swagger.json
https://github.com/kubernetes/community/blob/master/contributors/design-proposals/api-machinery/protobuf.md
https://git.k8s.io/community/contributors/design-proposals/release/versioning.md
https://git.k8s.io/community/contributors/devel/api_changes.md#alpha-beta-and-stable-versions

o AIEEE—Lbug, BRIZINEERIEESRETREIR. BIAZHA

o —EINEETIREMNSWER, BASBTEAM

o APIFTRESMUARRBNARER, BASBITBA

o BIWXTEARAMNNEREPER, FNIEHTbug®m RN, MERZKIZEF

o BetaZlipl:

o MRABMEE veta (HIGN vavetas )

o RIBETTRIFMVNIK., BRAZMEKIANRZEN. KIASH

o EMAINEERASEMIER, REATIESKRE

o M HZMIschemaliE X AIRERTEELEMbetahR/ AR EMARURREN AN RETH . RERXMIBERN, BITER
HITFRRET—RARIREE., XOsEREMR. FENEMLIEAPINR, REHREETE—LBE, K
ZINBERIN R Rl BE R E =,

o WEMNXATIEXBWSHR, ANGERAFIESLEFNRESNEL., MRTCEZPAIMIARNERE, N
AR EELL BRI

o BEMENINbetalfEHLEMAIRE! —BEf(1EHbetalks, HIMMASHEZHINE.

o StableZ4K:
o HRAEBIRA vx , HA x HEH,
o REMANINEERSHMETFZELEERAT,

APIZH

N T {FKubernetes API RER S, HAITMT APl groups , APIERIERFIMMITERE apiversion FERFER—
RESTHRIE8%E.

BRIA{ERNLTAPIA:

1. “core” (HTZBERMNARTR, BEMNlegacy’) H, EWRESTEIRRE /api/vi . U apiversion: vi ,
2. i RHERESTIIZ /apis/$GROUP_NAME/SVERSION , FH{#FH apiversion: $GRoUP_NAME/SVERSION (5N apiversion:
batch/vi ) ., XIFHIAPILERISEEESIRBIIEN : Kubernetes API reference ,

{$F custom resources ¥ BAPIEM N IFH KR!

1. CustomResourceDefinition EATIEEEARNCRUDEKRNEF,
2. EMB#E: AR EERENKubernetes APHEE, XLIEER LI B 2Mapiserver, FH{ER aggregator FToi&E%
B i,

BEFAPIA

Ejﬁ)\"‘ﬁ)ﬂ—ﬁ %‘Eﬁ;ﬁ*DAPﬁEE%&EﬁHO Efﬁﬂﬁaplserverj:lﬁﬁ --runtime-config EEE%EIZ%%E{IL
runtime-config ?%%E%ﬁﬂ%ﬁ’{”ﬁo 15“;1[] %i—%"—f% batch / v1 , 'I%'Lﬁﬁ --runtime-config=batch/vi=false ; FE\E

=z | batch/v2alphal , gE --runtime-config=batch/v2alphal , 12$ﬁ$?§§E%ﬁBEEG_éH$@1EXj, %@153??@5&?
apiserverfyiETHIYECE

EEEFER: EHANZAANSER, FEESapiserverfllcontroller-managersE3XEY --runtime-config AIE X,

~x\
BEREPRIER
ZHANER T, DaemonSets, Deployments. HorizontalPodAutoscalers. Ingress. Jobs#ReplicaSets##&EH. &
dfEapiserver Li¥E --runtime-config RBAHEMI BEIR. --runtime-config EFIESHRE. FHU: BEFEA

Deploymentsfingress, A&

--runtime-config=extensions/vilbetal/deployments=false, extensions/vibetal/ingress=false


https://git.k8s.io/community/contributors/design-proposals/api-machinery/api-group.md
https://kubernetes.io/docs/reference/
https://kubernetes.io/docs/concepts/api-extension/custom-resources/
https://kubernetes.io/docs/tasks/access-kubernetes-api/extend-api-custom-resource-definitions/
https://git.k8s.io/community/contributors/design-proposals/api-machinery/aggregated-api-servers.md

05-Kubernetes API

R
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https://kubernetes.io/docs/concepts/overview/kubernetes-api/

IRfZK8s I &

XN TTEEIR T Kubernetes3 R 7EKubernetes APIFFEYREL, ARG .yam BXRIXEL].

IBfZKubernetes3i &2

KubernetesIi & 2Kubernetes R HRYIF X SLIK, Kubernetes{FFXLESLIRSERREHRRS ., BIRSER, ©119H
W

o ABUMNARFIEESITHA (MREMLENode Li5iT)
o XENATANER
o XLENFARVERER, FIMERRE, FRNEHE

Kubernetesii 22— BEIDR ——BEOIEN R, Kubernetes RFEISETIELARMRN REFE, BEIE— X
R, BAIMBERMEIFKubenetes AR A EERN TERBREHN? XZBEHNPERE .

E{FFKubernetesiIH——TILE LR, EHARHIREAN], BEMFEEM Kubernetes AP, g1, HE(E
F kubectl #RRTHY, CLISAEIRENERNKubernetes APIEAA; EthaIBiREE CHfEFP{ERKubernetes API,
Kubernetes B aIIRE T —" golang client library , FEEEFAEMIESHNEFIHE (40 Python)

Y5 SpecHIStatus (FEFIRS

B KubernetesIIRELE S M HRENTRFE, EIHZHIENRNEE: WHRspectliiRKstatus ., EinTiiR{tspec
, EERTNRAPEMNRS—EHFENRMERNFE., statusiRITRIIFRIAS, HKubernetes RAIRIEFIE
#T. FEEET(R, Kubernetes Control Plane#i = EmE RN RIVIRIRS, MMILETERRETEAEPIRES.

5140, Kubernetes Deployment@— " RREEE LT THNBRREFNN R, ELIEDeploymentfy, AiRE
Deployment spec, fFlUI¥gER ="M AEFMreplicas (BIA) IEEEBIT, X##, KubernetesRATMSIE
Deployment spec, HBEEEEEN. NARFHN=PIF—REERNspecE fistatus, WREA—PEZHFIKW
(status REILZE) , KubernetesRGA TSN specHlstatusZ [BES, HHTEIE—EXEHIF, SBEI—1E
AT,

BRI HKspec, statusFmetadatafIEZ(FE, 1EM: Kubernetes API Conventions ,

}iiAKubernetes 345

7EKubernetes RIS REY, MIIRMHEIIRAIspec, specliR N RATHAEAPAS, MR—EXTFHRNEARER (W
BR) . HEEMAKubernetes APIBIEXN SR (BB kuvectl ) BY, ZAPHERDAEBEREREZZER (X
JSON#ER) . BRERM, AIE—.yamiX{FFEkubectiZ}EE ., EHITAPHERES, kubectl RIFEEFEMRN
JSON,

MTRB—DmB .yanl X, ERKubernetes DeploymentFiFEhFER T3S Hspec:

apiVersion: apps/vilbetal
kind: Deployment
metadata:
name: nginx-deployment
spec:
replicas:
template:
metadata:
labels:
app: nginx
spec:


https://git.k8s.io/community/contributors/devel/api-conventions.md
https://github.com/kubernetes/client-go
https://github.com/kubernetes-incubator/client-python
https://git.k8s.io/community/contributors/devel/api-conventions.md

containers:

- name: nginx
image: nginx:
ports:

- containerPort:

EZ .yan1 X{&EBIEEDeploymentf)—F 75 ERTE kubectl WRITHREHF(ER kubectl create R, I§ .vaml X
ERSEUEE, FHl:

$ kubectl create -f docs/user-guide/nginx-deployment.yaml --record

BB RO THAR:

deployment "nginx-deployment" created

WMRFER
FEKubernetesXIREY yaml X, BRENNFPRIGEE:

}8E Kubernetes APIBJRRS
{RIBBIER ALBRIT R
BT HE—FRRARIOEIE, S1F nane FHRFEH, UIDFIEIERY namespace

® apiVersion

® kind

® metadata

BREERM spec FER, WTAERIKubernetesX R, spec FIENAEAREAI, Kubernetes API reference AJ

R

https://kubernetes.io/docs/concepts/overview/working-with-objects/kubernetes-objects/


https://kubernetes.io/docs/user-guide/kubectl/v1.8/#create
https://kubernetes.io/docs/concepts/overview/kubernetes-api/
https://kubernetes.io/docs/concepts/overview/working-with-objects/kubernetes-objects/

B

Kubernetes REST APIFFHIFRE X HEF = NameFIUIDBRFHFRIR.

JFFAFIEHIEE—E M, KubernetesiZifit labels 1 annotations 4R,

#FfR (Name)

BMEBEHETFEMH. STAERENNER, —RARE—IWRAUE—TEENER B BEZE L2l —
#) . BR, UREMFE—INER, WeERERNZMAUIE— NS, BRATIHERURLPIIN SR,

W /api/vi/pods/some-name . FRERIRM, KubernetesZFIFMIBMRMRZAIA253MFR, H/INEFE, BHF. - 1. 4
B, BRELZREERANRT., BXBIRIOBMEENN, 1A identifiers design doc ,

UiD

UIDHKubernetes!£ . 7EKubernetesEEZEHIEE N4 ay AEAF RIS NN RIALEARRNUID (BN: ENEZTEFNATE
LERE—M) .


https://kubernetes.io/docs/user-guide/labels
https://kubernetes.io/docs/concepts/overview/working-with-objects/annotations/
https://git.k8s.io/community/contributors/design-proposals/architecture/identifiers.md

Namespace (#52Z=I8])

KubernetesX 1ER—¥)IRER P EIE S EINERE. XLEINERHIFFIRINamespace,

{EF Z "NamespacefJiz=

Namespace SR TEMHE: A ZHNAF, XEAFPOMESTENIES. M FRELTH/LHTRAFNE
B, WREATFEZQENEEEMANamespace, HEFE(EMANamespaceletIINEENS, BZB{EANamespace,
NamespaceIName (B#R) RETEE. ENamespaced, FRIIBFRNIME—, {BFREEENamespace,
Namespace 2 —TH7E MR Z B DK RIRMTE (BT resource quota)

TEARFHIKuberneteshR A, [El—NamespacetBIT SRERIAE 1BRIAIIE)EHI S

REVEERZ M"NamespaceXR 7 RHHMARNEIR, FIME—RENREMA, FJEMA labels KEXSE—

NamespaceFHI IR,

{EFANamespace

NamespacefI8IZEFMIFRZE Admin Guide documentation for namespaces A1k,

EZENamespace

B{ERWMN T < FI &R+ HBIAINamespace

$ kubectl get namespaces
NAME STATUS AGE
default Active 1d
kube-system  Active 1d

Kubernetes#J457% Fi“"Namespace:

o default @ XTIRHEANamespacefI I RAYERIANamespace
e kube-system : FHKubernetesZ&ZiFTEIZEAYIIT A INamespace
RigkKigENamespace

EnigE1EKAINamespace, FI{ER --namespace ATt

Blan:

$ kubectl --namespace=<insert-namespace-name-here> run nginx --image=nginx
$ kubectl --namespace=<insert-namespace-name-here> get pods

i ENamespace B iEIN
AITE L T XHKRIRIFFIBEEE kubectl #n<HINamespace,

$ kubectl config set-context $(kubectl config current-context) --namespace=<insert-namespace-name-here>
# Validate it
$ kubectl config view | grep namespace:


https://kubernetes.io/docs/concepts/policy/resource-quotas/
https://kubernetes.io/docs/user-guide/labels
https://kubernetes.io/docs/admin/namespaces

NamespacefIDNS

é’lﬁT\ﬁUE Service ETJ, %ﬁUE—AﬁF_\YE’\J DNS entry , ﬁt%aﬁ’ﬂﬁ;ﬁj‘\j <service-name>.<namespace-
name>.svc.cluster.local , L%ﬁﬂ*%&ﬂ%ﬁ%%ﬂﬁﬁﬁ <service-name> |, )"llJEﬂ?:%g*ﬁﬁNamespace$imﬂqﬂﬁ%c iZSQ‘Tj‘:
% Namespace (ffl@lDevelopment. Stagingl Production) F{ERERAMNEBNIZSIEEER. NREEH
Namespace, BERTEREES (FQDN) ,

F#EiR: FQDNZfully qualified domain namefI%EE, Bl: ZL2FREE S

HIEERB IS EENamespace

KRZEKubernetesHiR (HI40: Pod. Service. Replication Controllers%) #EFE ENamespace®, {ENamespacei®
BEARGHAENamespace ., EKEZFE (FI21: nodes FpersistentVolumes) HATEEfANamespace®, BHE—T
g BN eEB LA EEi& B Namespace, BEREUATFEHINR,


https://kubernetes.io/docs/user-guide/services
https://kubernetes.io/docs/admin/dns
https://kubernetes.io/docs/admin/node

LabelfSelector (Labelfli%{#s2)

LabelZMIMNEIXSER (40Pod) MIRIEXS. Label BIEATIRENAFEEXNNRIRGIEY, ERAEERRTIZORR
BENX , Label B TAHAMERN RN FE, LabelmJELIZERHHINZINS, thalELIZERITHRNAEH, 8MR
#AE X —2HLabel, IFLETEMITER, KeydhFit—,

"labels" : {
"key1" 8 "valuel" ,
"key2" 8 "value2"
}

HimEELabe#tTES I MIR@ZES|, UETERNEE. watch, HiF. DEEFIRE, F1EFERIEMRN. KB
LIRS RLabel, X TIRTIRAEERNFERIEINR, 1531 AB M/ S EIERS R Label, FFIRFEENIE
FB annotation 2%,

Labe{EAFREBUMMBEIAT, SEHCHEAREHMBARANRLE, EFIRLTTFMEXLIRE,

ARSSEREFALIETKLBE RS UM (flEl: STOXHEHE. STRHNE. ZTE. BEESTHRS) . B
EEEFREEAERT, RITRTEBEARIANGR, BHEHEMIREMIFAFPHENNILEREN,

mflLabel:

® 'release" : "stable" , "release" : "canary"

® ‘"environment" : "dev" , "environment" : "ga" , "environment" : "production"
e "tier" : "frontend" , "tier" : "backend" , "tier" : "cache"

® ‘"partition" : "customerA" , "partition" : "customerB"

® "track" : "daily" , "track" : "weekly"

M EREEHALabelixffl, BTERES . FICE, LENRMLabelfkeyhiitE—,

hE TR = febe
IBENMFERE
LabelZ2BEFTHIFE .

B LabelhkeyD HFER:

o BIMERFMAIRER, N / DR

o BMERBLFN, TBIEITFR, UFHHKRF ( [(a-z0-0a-z] ) FAMERE, FETEE - . _
FEFBFEFHN,

o BIZERETIAN, DIEDNSFI: —RIIH . HIEAIDNS Label, BHABII2531MFR, FIR /7

o WMBELHIE, NHRELabelfiIKey:IHF 2FAHR.

o NJEAFPXERRNIMLabellIB Y RZAEYE (5I40, kube-scheduler . kube-controller-manager . kube-
apiserver . kubectl EEET&%’EEEEMG?H#) L\Z\Eﬁ?gﬁiﬁﬂg@(o kubernetes.io/ ﬁﬁé?u?zﬁ%’éﬁ‘Kubernetes?f%B\éﬁ
.

BRI Label{EIn:

o REBIIL63NFRF
o RNZE, IE: UFBHHFE ( [a-zo-0a-z] ) FFAHNELERE, FEES - . _ . . . FEFHFESEFSE,


https://kubernetes.io/docs/concepts/overview/working-with-objects/annotations/

Labeli%}%23

ARETF names and UIDs , Label N 2EHE—1M, —ARKIR, Z PN REFTIERNLabel,
TLabeh%i%es , BFUH/AFPAHREI—HITHR, Labeli%iZREKubernetesHEIIZOD HAPI,

APIB B 15 MRANERIAYIRIRES . equality-based F set-based , Labeli%iZ2aIHES DRNZNEREAR., EZEE
KEIER T, DIUHEFAESER, EIESTENANDBIEBIZER,

—empty Labeli&iF2s (Bl—1TZFRMIEREDR) EREETHNETHR,
null Labeli®$#2: ((RATHIERNIERRZFR) FMEFEANR,
AR © M ControllerfjLabeliZFR A REABBZEARNER, SMWENEET=ERR

Equality-based requirement

Equality- or inequality-based requirementj‘L‘n‘ﬁLi‘_LabelKey%l]VaIuei&?‘?fﬂﬂf’é’\o ICE 3 S % R A MLabel 205K,
RENZROIEXRE HittLabel, ATERA=MEZER: = . = . 1= . HTHRMEIE (RREX) , mEEUE
TAEE . fln:

environment = production
tier != frontend

BIE IR A Skey = environment FfHvalue = production BIBIR, [5&E1%KFkey = tier FHvaluelE
F frontend , AKkeyPRETF tier HWFIERIR. F{ER , TEEEFTHER ( production ) JEFIIH ( frontend

) E‘{]ﬁlﬁ environment=production, tier!=frontend

Set-based requirement

Set-based label requirement A IFRIE—H ValueidiEKey, ZIF=ZFMGERF: in . notin Fl exists (RBKeyHriR
&) . fla:

environment in (production, qa)
tier notin (frontend, backend)
partition
Ipartition

F—PRBEEKeyE T environment , ValueZEF production 3 qa FIFAERIR,

EKeyB & partition FIEHIR; FAE&BEValueffE.

%
B NTAIEREKey=ETF tier , ValueT™ZETF frontend B backend , ARFTEKey R HET tier MFFEHRIR.
B=mlE

id

B NTREIIEEKey R B E partition HFTBENR, THOBEEAE.

KW, ESEHEANDIZER, REULRIA partition, environment notin (qa) J43E Key = partition (FiSfH) F
H environment != qa BIEEIR., ETHEEMLabelitiEsR, WAIRTRETEXMLabelitiE, I

;ZD, environment=production %@:_F environment in (production) ;ﬁfﬁ, 1= %EJ:_F notin

Set-based requirementr] LA 5 equality-based requirementtES{EH., 5I%0: partition in (customera,

customerB), environment!=ga ,

API

LISTSWATCHZE


https://kubernetes.io/docs/user-guide/identifiers

LISTAIWATCHIR{FRI{EELabeli% F23, XHMAIMERE DS IIIRREIAIXRE. Mitrequirement#BZ IR
(ERERT, ENBETREURLEBFRES) ¢

o equality—based requirement: 2labelSelector=environment%3Dproduction, tier%3Dfrontend

o sebbasecireqtﬂrernents: ?labelSelector=environment+in+%28production%2Cqa%29%2Ctier+in+%28frontend%29

FfhLabel 2340 ] F FAERESTE F ik cRLISTSWATCHZS R, 170, {EF kubectl TENI apiserver FH{EM
equality-based IR AI B R :

$ kubectl get pods -1 environment=production, tier=frontend

g {3 set-based requirements:

$ kubectl get pods -1 'environment in (production),tier in (frontend)'

W AR, set-based requirementRIXBENEIE, B, fhiTRIASIValueHITORGERT:

$ kubectl get pods -1 'environment in (production, qa)'

@i dexistsi®ETF, SLHrestricting negative matching:

$ kubectl get pods -1 'environment,environment notin (frontend)'

FEAPISPIRES| A

—LKubernetesITE&R (8 services F replicationcontrollers ) WA{EFLabelitiZe3RIsEEMEIR (5I40 pods
) .

Service #1 ReplicationController

{ELabeli%iZ23E X service IBMM—ZHPod, UM, replicationcontroller FREIEAIPodEEE A]FHLabeli%i®
B|EN,

I R A LabeliE R 23 #MERmMapTE json 3 yam1 XHHRENX, RFiFequality-based requirementitiZss

"selector": {
"component" : "redis",

g

selector:
component: redis

Jtt)iﬂﬁ%% (ﬁj\%UL\X json EZ yaml *ﬁit) %ﬁl\:_F component=redis EE component in (redis)

X ¥iset-based requirementfYEjE
WHRER (BI%0 job . Deployment . Replica set A Dpaemon set ) HIF set-based requirement,

selector:
matchLabels:
component: redis
matchExpressions:


https://kubernetes.io/docs/user-guide/services
https://kubernetes.io/docs/user-guide/replication-controller
https://kubernetes.io/docs/user-guide/pods
https://kubernetes.io/docs/concepts/jobs/run-to-completion-finite-workloads/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/
https://kubernetes.io/docs/concepts/workloads/controllers/replicaset/
https://kubernetes.io/docs/concepts/workloads/controllers/daemonset/

- {key: tier, operator: In, values: [cache]}
- {key: environment, operator: NotIn, values: [dev]}

matchLabels & { key,value } E{Jﬁgigqo matchLabels HRQ?'?E"]E/I\ { key,value } %ﬁl\:_l: matchExpressions —/|\7le
=, H key ﬁ\j“key”, operator FIn", values ENZH{XEIE“value’, matcheExpressions s=—"TPoditiEszHE k7
X, BYzETFEIEIN, Notin, ExistsbAK&DoesNotExist, ZH{ERInFINotinAY, ValuedhZIEE ., FRAER

E matchLabels ﬂ] matchExpressions E"J%*{EﬁﬁAND%H*, ﬁﬁﬁ%*%ﬂiﬁ;@ﬁ'ﬁ%@ﬁﬂo

i%1ENodedl &K

{#FLabeli£iZNodefi— M ABIZ AR — 1 PodBEMIEEZIMLENode £, BXRIFMEE, 1BES1HH X node selection B
X1,


https://kubernetes.io/docs/concepts/configuration/assign-pod-node/

Annotation (GEf#)

A]{EAKubernetes annotationd$EEHIIEIRFTTEEMIIBIN R, BEFPIHAESLL TR,

T EERMNEI 3T SR

& ] AERfREE S Annotation & T BTN EIKubernetes I & . #RE AT AT ERENRHEHRHERLERMNNRES.
1BEEZF, Annotation R FARIRFIEEX R, AnnotationdREITTEIERI AR/, MM EAEEML, H BRI EIERE
FRAR R VFRIFRT

AnnotationZ& I FHR%E, EREXIARET:

"annotations": {
"key1" : "valuel",
"key2" : "value2"

}

E LA TE R A ICFKEIAnnotationd :

e Mdeclarative configuration layerZIRHFER, FHXLEFERMIIN9ANnotation, FIIEENIS B IR RSEFIZENER
IME. B4 RAFEREL I Rauto-sizingBlauto-scalingl R A FTZ BN FEEX D FF.

o MEER. RMEEHEREE, WATEH. release ID, githX. PRES. HGBREMUREMRMLE,

o EMHEE. KiE. PHFHITEE.

o BT HNMNEFRERTRNES: FIAIBM. RANWERES.

o APFTR/RAGZHKRER, BIANREEMESRAAHIBRIRIIURL,
o BREFARTIANTHE: FINEENNER.

o MRARHEIERIWI S, SIEEEKENXEENFEE, BIIERANE,

MRANMERER, WADEXMLBNESFHREINBRIEENBRT, EXREETHEEFPRE TR (BTH
. B NE) EEEmME%.

R

https://kubernetes.io/docs/concepts/overview/working-with-objects/annotations/


https://kubernetes.io/docs/concepts/overview/working-with-objects/annotations/
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kubectl (user commands)
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A
/)| kubelet Pro;|

\ ‘ N\ Todter
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1

authentication

API authorization
= + cAdvisor container st container I
T 4

schedulini REST
9 —> (pods, services, I
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rep. controllers) I~
’ / A \
Scheduler controller manager
g I (replication controller etc.)
Master components Distributed Node
Colocated, or spread across machines, Watchable Rubdiet Proxy
as dictated by cluster size. Storage ubelet
(implemented via etcd)

\ A
Pod x Pod Pod
cAdvisor container I-| st I
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Master (1)

K8sEfIMasterfE BEFHZHI TR, — TKBsEHFRER —TMaster T R A RB N EBHNEENIZE, —RF%H,
K8sHIFTEIZHIer S &R RiXLEMaster, fATSHMasterR AT EMRIIHITIEZ,

MasteriBESEMEE—TMRIINRSHFNEMN L, ERBIEHNEN, WRMasterSHlEARATA, BAKNAEN

EHaLERERK.
Master s R LiZITE M TRIXRIHTZ:

e APl Server: K8sEFTERRIEMNEFIREMNIFIAND, tLEREREHZHIWADOHIE, ERMETHTTP RESTful API
BOSEFHAREAMAHRA,
e Controller Manager: Controller Manager@K8sEFiEXNRINBENIEFIFL., FREX, BEREE
IB“Controller’, TEH:
o endpoint-controller: TRk Fpod FIXKEXER
o replication-controller: #3FEA pod HIBIAECNESBERIEE
e Scheduler: AHREFEE (PodiEfE) , BPodPREENTAL,



o [FIBEAleted: FENREMDL, K8sRIFTE BB REUBEEMHEL.

Node (LfET =)

fEK8sERRFH, PRMasterIUIMIE 23K FRINode TR, SMaster—#¥, NodeTimthAIIME—EYIIEHBELIAN.

T Node™ R 7 BK8sERF FRILIF

o kubelet: fAZIPodFISINMBEMNEGEARERE, FINBRNLIE. BEE., RIEMetcdPIRENIEEREES
28, ERPodiZTIREE.

o kube-proxy: SLINK8s ServiceAUEBIES M EtIEMNH,

o docker: {RIEH

Pod (&z34)

PodZHETERAMNERE, B—TPodANMERRIZITER—EN L, XEFFEMERIMEHL=E. IP
#HtAIRO, AEZEEEE T localhost R ZILFES .

MREnE, E—"PodAMMERREHZZME, XTFMEEHBHIRIIPod Volume,

fek8sHglE, FEMERNR/NRUMEPod, MIFSEE, PodBIRMESERIHSR, RHTEMRENIENE
HERRX,

Replication Controller (RC)

RCERAREEPoINT R, S TRCH—THZTPodAm.,

o HRCHEIEZE, RABZRIFRCIPAARIPod TS EIERCHE X HIPod MA—E,
o MRPodPMEUNTEXKITE, RCEERIFTEIPod
o RZMERIEZRMPod,

BITESERAYAMLEX—TRC, #i40:

apiversion: vi
kind: ReplicationController
metadata:

name: mysql
spec:

replicas:

selector:

app: mysql

template:
metadata:

labels:
app: mysql

spec:

containers:

- name: mysql
image: mysql
ports:

- containerPort:

env:

- name: MYSQL_ROOT_PASSWORD
value: "123456"

N EFR, —TRCHUEX—MREE TN =827



11-K8sZRHa R B A &

o PodFEATFRIRIZARER
o TEEPOIIITE EIZSR: RCET LabelSkFEESI R f9Pod
o PodiEtR: HEEHTPodMEIAEE/NTF (KTF) HIEER, K8sFIREMZIERECIE (MFR) FHA9Pod.

Service

Serviced] LA fE] SR IR AR A — 4R IR BRI AR S HOPodfFI /MBI N O, Service'5Pod Z [Ei&id Selector>48E ., TEIE £
BE T Service5Pod 7 [a]1x %

ServiceA Kube-proxy

f2i8): RC. Pod. Service=%Z [EIfYXRZ EHFRY?

2 14
SEXH
Az3Docker5Skubernetes: http://www.cnblogs.com/stonehat/p/5148455.html

Kubernetes}d & : http://blog.csdn.net/frank_zhu_bj/article/details/51824697

KubernetesfHARSZZMIN FISERL: http://www.chinacloud.cn/show.aspx?id=24091&cid=12

33


http://www.cnblogs.com/stonehat/p/5148455.html
http://blog.csdn.net/frank_zhu_bj/article/details/51824697
http://www.chinacloud.cn/show.aspx?id=24091&cid=12

Master 5Nodef&E (S
T

A5 T Master (HSCRapiserver) FlKubernetes®2% 2 [BAVEBEIRZ. BNEARTFAFBENXHERLE, MmN
WEEE, WMEEHIEASEINNG (SiREFHLNARIP) EiETT,

Cluster -> Master

MEEEEEIMasterfIFi B BIS K242 Ik Fapiserver (EfthMasterfAHEARIRITREERERSBH) . EHRBEPNRES,
HA1&Rapiserveric B RITEA T —MEZMAZME ik authentication IREHTTPSIRO (443) . NER—M

Z# authorization F2z%, 45502 1F anonymous requests 8§ service account tokens BJIER T

RZFNodef BEMM /AR, MEZRSHEESlapiserver, i1, EERIARGCESRER, EHLAkubelethIEFim
FIIRAZFIHIIBOER. 155 EB T BoE. Ekubelet® FIFIEHAY kubelet TLS bootstrapping

# 2% £ |apiserverfPod A BT AREZ MK R 21T, X4, KubernetesitiSELHIMER, B ALBRIEBNAER
RUEE LR ENEZPodH,  kubernetes ARSS (#EFfBnamespaced) EEE T — 1 EINIPHL ((BTkube-proxy) &
EmElapiserver FAJHTTPSHfR &,

MasterdBHET AL S GRINBHINE) iwOS5 ERfapiserveri@is. 1% @ {XEMasterifl2s_EMlocalhostiE O £
T, LMERREBITER—&2s LA MasterB {4 0] 5 & fYapiserveri# T@(5, FEERTEAIHTRS, MasterdBHIE#IT
BUMERZ 2R OFTIAMEFEN (B #13598)

Eitt, BIABERT, RKEHER (Node, LAKNode LizfTHIPod) EMasterfEiZMBRINRIERIVGHRRYT, FETE
REMEMI AR LS EiBTT,

Master -> Cluster

MMaster (apiserver) ZIERHFTEEMMBERIR, —=MMapiserverFIE RIS MNode L in Thkubeleti#iz, — &2
@ JapiserverfproxyIfgE, MapiserverEl{EENode. Pod. ZfService,

apiserver - > kubelet
MapiserverZlkubelethd&EZ AT :

o FREYPodiIBE.
o BiTkubectiEiZFEIE1THIPOd,
o iRfftkubeletfism ¥ L THEE,

IXLEERLR IE FkubelettIHTTPSIR R, BRIANERT, apiserverRIiEkubelettiE, X{ESEZRESZEREARN
Wi, ARERAERHENE EETEAREN,

EIOTFILEE, 15{EMA --kubelet-certificate-authority Fni, Aapiserverigt—MBIEFHE, FFIilkubelethiE
HH,

IRTEEXIFY, MRFE, AftapiiserverfllkubeletZ [BfERM SSH tunneling , ABGEE ARG L HMEHITE

.

&/a, BB Kubelet authentication and/or authorization J{R#kubelet API,


https://kubernetes.io/docs/admin/authentication/
https://kubernetes.io/docs/admin/authorization/
https://kubernetes.io/docs/admin/authentication/#anonymous-requests
https://kubernetes.io/docs/admin/authentication/#service-account-tokens
https://kubernetes.io/docs/admin/kubelet-tls-bootstrapping/
https://github.com/kubernetes/kubernetes/issues/13598
https://kubernetes.io/docs/concepts/architecture/master-node-communication/#ssh-tunnels
https://kubernetes.io/docs/admin/kubelet-authentication-authorization/

apiserver -> nodes, pods, and services

MapiserverZINode. PodgServicelEIZZNANAHTTPIEE, FILASEINETINE, @IS https: BIZLRINE
ZIAPI URLHHINode, Pod. ServiceBR, MMEBITREMHTTPSIERE, EBARRWIEHTTPSIHSIREMIESE, hlhs
REZEFIHERE—RAL, REEEEFENER, EASREEMHERIE, XEEEEASET/AEME LETHA
72,

SSHf#E

Google Container Engine {FFISSHEZE R {RIFMaster -> E£E#HIBEKE. FELEER, apiserveraBE1—1"SSHREE
FIERPIE ™ Node (EREIEITIRO22MsshiRSER) , HBIREZEB T kubelet, Node, PodzfServicefJFfT
BRE. ZRERRRETSRBITABEGCEML U,

[RX

https://kubernetes.io/docs/concepts/architecture/master-node-communication/


https://cloud.google.com/container-engine/docs/
https://kubernetes.io/docs/concepts/architecture/master-node-communication/

Node (T7g2)

+42Node?

node EKubernetesf PRI TEH2: (worker) , LABI#EFRA minion , EEEFHAINodem IAZVMEYIIENL, S Node
L EEIETT pods FRIAERARS, HHEMasterAEEIE, Node FRIRRSS E3EDocker, kubeletflkube-proxy, HXxEZ
HFRER, BRI SAEHRY The Kubernetes Node B89

NodeJRS

NodelASBE SN TER:

e Addresses

e Phase [FH]
e Condition

e Capacity

e Info

THIEES D
Addresses (ihilt)
XEEF SR EBUR TR SIRERTENNEEE.

e HostName: Node#Zik&E#Ihostname, FI&idkubelethy --hostname-override SEECE.
e ExternallP: BEEF/MBEEHAINode IP (AT MEBEEEINERIRTE) .
o InternallP: JB% REEFEERAMITIEHEAINode IP,

Phase (BfrER)

2%H, Node phase~H{FH,

Condition (JA)5%2)
conditions FEXIEMNFTA Running NodeHPIAZS.

Node Condition Description
OutofDisk MR R2E BB P B ERAINFAIPod, WA True , BNA rFalse
MRT RRREHESFIESZPod, WA Tree ; MRTAREREETIESPod, N

s ) False , ¥ node controller5NodeskE£40FMA L, MIA“ unknown
MemoryPressure R nodeINEZFEFEES, WA True ElnodeAEREE; TN False
DiskPressure WMRMBEEES, WA True EMEEBREM: SR False

NetworkUnavailable SNRNodefIMEERIEFMECE, WA Trve , BMH False

node conditionfEFIJSONM ZRFERR. Fla0, UTHERT —MEREMNNode,

"conditions": [

{
"kind": "Ready",


https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://git.k8s.io/community/contributors/design-proposals/architecture/architecture.md#the-kubernetes-node

"status": "True"

}
]

UNR ready conditionf PR “Unknown’s“False” , FHEIFLEEFBIT pod-eviction-timeout , MEIE—PSEEBRLA
kube-controller-manager , #EBNode F#FiEPod#f&#Node ControlleriRiE, ERIAIRZRAVBRIATEIANRD S . X
IR, YNode R AIifalEt, apiserverdoifxS E _EATkubelet#{Ti®(E., fESapiserverlkE@5 281, MIFRPodigIE
LIEEIREkubelet, ERY, ITTRIRIBRAIPodEIBER 42 4E7E1ZNode LIB1T,

7EKubernetes 1.5 2Hi, Node Controlleri§i&si Mapiservert force delete iIXLERTAMpod, B1E1.5REShRAT,
Node Controller~&385IMIiRPod, HRIMIAEMIEELLIEIT,

LR IANode EIEfTHIPod& b F“Terminating” 3 “Unknown RS, SR KubernetesToiA MIE B E AL IR HE T H
NodeB XX BFFER, EMEZEEGTETEFHMIFNodeIIR, MKubernetesfiliiNodedd & SHUEITEE LAIFR
BPod3i % Mapiservertbfilfk, HBEHRERZR.

Kubernetes 1.85| X\ 7T — B s8I FKconditionfd taints ThaE (BRTLTFAIphalRzs) . EEAIISM, SMEAPI
server, controller managerfischedulerf&IB#n& --feature-gates=. .., TaintNodesByCondition=true , —B /5
TaintNodesByCondition , scheduleri§&ZR&i%ENodelTHIcondition; ME&Nodeftaint ((55) FIPodAy
toleration (BRBRE) .

FER:

1. “taints and tolerations” FIINEER A IFFRTE (taint) Node, AMHEPodFiA=IEAERXMNode L, FRIEPodBA
ffi"tolerates” XM taint”,
2. K8sERiAEISE: http://blog.csdn.net/jettery/article/details/69500150

MEAFAEIBAERRNFFNE R FNRERE ZE)%EZE, ZHtoleration (BRE) WPodiRIEIHIEEHATRAE.
{BE, X1E5ENodehEEBRI5S (tolerates the taints) AIPodAJ#iEE ZiZNode,

IR, BTERRE/N, BEOTF1R, ENERconditionflF=455 SAIRTEIERA, /EALtIhaE AT AES R AU NI
E{8#kubeletiB4EAIPodRIEIE .

Capacity (B=2)

#28Node L RTABRIEIR: CPU. W77, MKRAIEEZ]ZNode R APodEN,

Info ({§8)

X FNodetI—HR{E 2, FAZARA. Kuberneteshias (kubeletflkube-proxyhR7s) . DockerhigZx (ZN5{$£FE T Docker
BIiE) . OSEMR. {EEHKubeletANodelliEE,

Management (EIE)

5 pods . services [E], NodeA~ZHKubernetestlZE#: E2HGoogle Compute EngineZS iR ILEEIMREIE
B, HEETYENSEMVIE, XEKE HKubernetesBllZE—TNodeft, EREZEIE—1RTNodefI %R, BIE
&, Kubernetes}$t&ENode2EER. Hlal, MREBEZIHXMUTARSEIE—"Node:

{
"kind": "Node",
"apivVersion": "vi1",
"metadata": {
"name": "10.240.79.157",
"labels": {
"name": "my-first-k8s-node"

}


https://kubernetes.io/docs/admin/kube-controller-manager/
https://kubernetes.io/docs/concepts/workloads/pods/pod/#force-deletion-of-pods
https://kubernetes.io/docs/concepts/configuration/taint-and-toleration/
https://kubernetes.io/docs/user-guide/node-selection/#taints-and-toleations-beta-feature
http://blog.csdn.net/jettery/article/details/69500150
https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://kubernetes.io/docs/concepts/workloads/pods/pod/

KubernetesIG7ENERBIZZ—Node 3% (AKX RNode) , HBEIET metadata.name FERAVEEERIQE SRIIE
Node (FfMERIR metadata.name FJLAZRERHT) . SENodel®IIIE, BN: FAAMNEMNRESHPLTIETIRS, WEER
iE{TPod; BN, BIGHZR, HIEIWIE. 518, Kubernetesi$RETTMNodelIN S, HHENETCEEE
B, BRIFEEEFIHARMER.

Bal, B=1THE5Kubernetes Node#Z[13#1T72XE : node controller, kubeletflkubectl,

Node Controller
Node Controller—"Kubernetes MasterZ8#t, EIENodefI& NS H,

Node ControllerfENodefS G AT EEZ AR, B, REIMITIECIDRIRSE L Node (MNRCIDROEEFT
) .

¥E1E: CIDR (FTE5iEEEEH) © http://blog.csdn.net/xinianbuxiu/article/details/53560417

H)®, ZfFNode ControllerfIREFIRS IR UM TAIRNRNRRL . E=HIED, SXNode R EER, Node
Controllerfi 21K =121, ZilizNodefIVMESKATH., MRAFIA, Node Controllerffis MENode!| R
f%1ZNode,

£=, 2YMNodeIEZERINN, LNodeZSARAIAR, Node Controllerfa3i§NodeStatusfNodeReady conditionsa
#79ConditionUnknown (Bl: Node Controller TR LEREE EEKLORE, FIUNETFNodexH) . NRNodefkéATTiE
TAlEl, BAFMEMIZNode IR ERTBPod (ERMMXFINA) . (Node Controller5Node kX340, #MAIR
£ ConditionUnknown, 59 5h/EFFAIX:ZEPod) ., Node ControllerEF& --node-monitor-period 1&&E—XNodelR7S.

fEKubernetes 1.4, F&{1EH 7 Node Controllerf9iZ48, MMELFHAIEAENodeTt A EEMastertVIES (FI20, A
FMasterBWAKERRE) . M1.47F48, Node ControllerfEffik FPodBRZFANRER, SEHEEHPATENodefPRE,

EARZEIERT, Node ControlleriFIKZFRFEFREIN --node-eviction-rate (BAIANO0.1) BY, XEKREEAS1T
NodeIRiZEPod{t ZEIBY [E) A =BT 1050,

LLATER AKX (availability zone) HAINodeZSREER, NodelRZEMITAMERLEZ. Node ControllerERfthE
WEXEPEZ/ DA EAINode 2R EERN (NodeReady conditionZConditionUnknowngConditionFalse) , MR~
fBRNodehH{EIAR] --unhealthy-zone-threshold (BAIAJ0.55) , BRAIRERZIGHEEME: MREHE/) (BVNF
FHETF --large-cluster-size-threshold “™Node, ZKIA50) , FAWMBEMEELL; BNIKFRRZEEEEE --secondary-
node-eviction-rate (2A1A0.01) 8%, ST THXIMXLRIENERE, EEANENTHXEAIEES MMasterliiF,
MB — T HAXMAREEE., IREHNEHFISRBUZ N CREFNTAR, BAMRE—TITAR (B1MES) .

FE: FERXEM: AWSHARX: http://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-regions-
availability-zones.html

ETAX ZEEENodeI— MR BREFE R HBIXIFEIEN, TEMSTUERBIIRREXE, HLt, S3— 7 XigH
BIFTENode#l ~NMEER, B84 Node Controllerffi BAIEFE IR®E - -node-eviction-rate XK, ZHFTHEXEEBAERER (B
SERFRERENNode) , Node Controllerfi{REMasterftiEZ T A, HEILFFBIE, HEIEEZIRE,

MKubernetes 1.6FF14, NodeControlleri® fa ZIKIFRIE1TE“NoExecute taint’fiNode L H9Pod, PodREER =X Lhtaint
. 396, EREIAZRRYAIphalfgE, NodeControllerfiZRiZiitaint, XLetaint5 iEAINode R IA T AR & 4T & (0] FAE
X, BxNoExecute taintflAlphaIJEERSIEMEE, 1553 this documentation ,

M1.8hRFFIE, Node Controllera] 135 83 &R R mconditionfitaint, X21.8iRATAIphaIfAE,

Nodel] B ;¥

Lkubelethii& --register-node Mtrue (BKINME) BY, kubeletER=iXEAPI serveriTB S . X2 AZEARAET{ER
HEIEER.


http://blog.csdn.net/xinianbuxiu/article/details/53560417
http://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-regions-availability-zones.html
https://kubernetes.io/docs/concepts/configuration/taint-and-toleration/

ST EEM, kubeletx (AN FANALER):

e --kubeconfig : fEiF[@apiserveri# T SPIRIEAIERIZ .

e --cloud-provider : WAISZIREEHITRIE, MMRNEENTEHIE.

e --register-node : BHAMEIAPI serveriEift,

e --register-with-taints : JEMEBLLEE@INFIRIINode (ES DRI <key>=<value>:<effect> ) , Ul
R register-node Mfalse, MIKNo-op (FIME, IBEALT) .

e --node-ip : NodeHIP,

e --node-labels :@ [EEEHTMNodelRINAIIRE,

e --node-status-update-frequency : FEEKubeletiENodelR7S & i%EIMasterfIsiE,

B, Fakubeletfl#IZINAIRMEBIE[AINodeR R, BLfr L RABIEMESHNEBBNER. Bk, HINTHRAY
— M kubelet{&24 B 2 AINodeF R, )

FohETENode

SHEEATLENEMNode R,
MREERAFLEFNEIENodeN R, AlIREKubeletdii --register-node=false ,

BIEREMNodeER (ZHN --register-node HIIRE) ., BBUREEIE: ENode LIRERE, HRBEAFICAATRE
E.

Node_ERJLabelr] 5Pod L #INode selector (Nodeiti%ss) —#2(FR, MmiZHEAE—BI, BRHl—1PodREEETE
ENTRIIRLEIET,

¥ENodetmic H AN TAE, B IEFPod#iEERIZNode, BARSEIINode FHEIAMNPod, X FHNodeERFZ
BIRES TERER. F1, E¥nodetricHATRE, AERNTHS:

kubectl cordon $NODENAME

5=, BDaemonSet ControllerflZiIPod & 45T KubernetesiBEEF, H BT E/ET = _EAunschedulableE 1.
EA, FiNRiZdaemoni#ZE TR, BMFEARSERNEFER.

NodeEB =

NodefIBF =2 (CPUBZEFNEKXR/N) ENodeXIHRN—ED. BENRE, NodefEflENodeRIVEMBE, HIREH
B[E., MRBIEEHFT manual node administration , MEBELERIINodeliZENodeBE .

KubernetesiBE12 % Pl ififRNode LRI B pod i A BRBHEIR. ESHNET R ELBRNBFERSHNAATNodeFE, E
BfEHkubeletBHMNATER 2, ERSEHDockerEEBHNE R, WAERMLERNGITER SFHIHERE.

R ERFHREBIEPodHFENEIR, "Bl — M placeholder pod (5fiIPod) ”, {ERIT&ENR:

apiVersion: vi1
kind: Pod
metadata:

name: resource-reserver

spec:

containers:

- name: sleep-forever
image: gcr.io/google_containers/pause:
resources:

requests:
cpu: m
memory : Mi


https://kubernetes.io/docs/concepts/architecture/nodes/#manual-node-administration

¥ cpu # memory EIRENEERBNHFE. BZXHBREBRERTP (kubeleth] --config=br #5i5) . EHRE
PR SRAYE Tkubelet LT ILLIRIE,

APIXI 8

NodeZKubernetes REST APIFITRR SR, BXAPINRINEZIFMEE, A¥L: Node API object ,

[RX

https://kubernetes.io/docs/concepts/architecture/nodes/


https://kubernetes.io/docs/api-reference/v1.8/#node-v1-core
https://kubernetes.io/docs/concepts/architecture/nodes/

MPodiiize

o PodEKubernetesH A] B2 EIRMR/NEBERTT. EK8sSMER/NHIEE R
o AIBUARZE—TEMH
o B—TEEME

HR5RE: WRIREPod, MEFHRFNR/NERERN, HTERS RHEERER, FHIAER?

ZANMEF: rsyslogdBIE=TMER (#F2) © imklog. imuxsock. rsyslogd, = M#EANIUEITE—ANESL,
BMEFSockethBEMX GRS HEH, T2, BIME=ZTERDAFHER="TRENS2E, HR=175%
2RO E1GRINTE.

MEBEHEPod, AR TIL=NEBIEITHE—Anode t, HATARESXAM: EXBERimklog, ItERER—&
ARs528 (icANodel) L, #AEIEimuxsock. rsyslogdtiiAEZlimklogFR7ERIMNEE L (—RREITIRE EFMIE TS
) . BfEENode1 BHRB2GHNE, MAMBANAERY; EBEE, BFRETENY, XEFREX=1T2
SRWTIEEEINode1 £,

XE—TIFELHNERRE. FNENERRAHERRBAENGNEMRU LB, fI2: MesosRAHIRE
RGN BRZNEE (B): SRENESMAREFNMEARNESEHERZN, TR RE)

Kubernetes>k FBPodfy A=, thRIFHhARR T %6,

+42Pod

Pod (BER@BBEXE) A— 1S AE (flMDockerdz:) HMMNAERA, ANBREBHZEFM. ML, UKk
BAANZITHE. PodfABHBARHERIAE. PodrAIANREITHENBREFN EZEEN —CEBS— T3S
TMEN ERB NN AR —ETRENZH, NATREESMRAEREEENNode £,

REKubernetestbDockersz 35 F 2B 2RI51TH, {EDocker@&E WANSITH, X#8BhFEADockerRiEFIEIA
Pod,

PodfH = F FXE—ALinuxas B=(8). cgroupsHIETERIEM 75 ERIRBEHLH—X —R5Dockera 23t B ALH —
M, EPodETXH, ETNAEFAEZAENNFREIFE,

PodFHBERHZIPHILEMIHO, HEFNET 10calhost HEINH, ETEEMERENAIERERE (IPC) (N
SystemV{ESEH|POSIXEZATE) #HITRBIE. TEPodhHFRE RPN, TEEETIPCHITERS,

PodiIN AfEF R LAIS AR ZS, XESTE X HPodii—E 9 HIEHIB T NARFIXHERSEH,

tR#EDockerfV4E ), PodiREEN—HBFHEZnamespaceflHE =5 BDockerdzs, FHAZHFPID namespacefytt

o

MINAER—F, PodiANZENEEN (JFHFRA) TR, W7EPod L EH TS, EIEPodfs, SHEME—M
ID (UID) , FKHEESINode t, BFEIRIE (RIFESHKRER) MR, MR—TNodetiz, IBAELTBIIATE
&, BEENZT RAIPod G HMIER. —MATER (BIZIUIDE X)) Pod R EFAE EIFHINode t; mEtEERE
HIPodBXfX, WERE, BEERERERENSEMR, ESERMNUID (AXEZFMESR, ESIH replication controller
) o (Bk, SEESRANAPIEHFPodER, )

HELERAS —TPodivEmER (flalVolume) HER, XEREREZPod (RFIZUID) ZFHEMETE. MRET
HAREMRR T ZPod, B4, BMERIE THEERPod (MERZAETRPd) , HXAE (BlalVolume) thEMEEER
EelE,


https://kubernetes.io/docs/concepts/storage/volumes/
https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/
https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/

14-Pod

Content
Manager

Web
Server

PodBENH

f

Pod@—THRSHSZTHRENREG B, BIESHAMMSKECNAREFNBENEE. EK8sH, Pod2EE,
HEERMNERNBNL, Pod BRI BMIEEE (REDAE) . A=z (FINLLL) « MEEH, FRAZE
IR REE,

BRHAZEMNERE

PodsHRAIAL R 2 [B] Al AT EE H ZFE(E.

PodfR g FIF2 FERE BRI M Enamespace (HHEIIPHIIRO) , HULA{ER 1ocalnost HiE&AH. RAlt, Pod
RN R A TIMARIE OMER. 81 PodffSE— T RENRENET BRSO E— P, M5 EAibYET
A K PodiB(E .

I FPodiIEER, EHBARKIRAPoIRIR, BEZHEAMNEHASE ,

42


https://kubernetes.io/docs/concepts/cluster-administration/networking/

PREXNFAREFEREZI, PodBEE T —HHEZVolume, VolumeRIFHIEERRERZETER, FHEPodHIIN
BRFZEH=E,

PodiIfEF

PodsFIATHEEESEMMNAY (BIILAMP) , EBEFEMNEIFHEMNE. HEERNIFERER, Fla:

o RBEWEARS, XHMBIEMHZE, FHEFEES

o ABMMERER, £, k¥, REF

o HIRENURE, AEDES:, HTRICRMRIER:S, EHAMES
o U, WHRHBMNERS

o IZHIZE, EIERR, EERNMEMS

—RRiH, BTPodFRIETR—MANZS LA,

1¥1815& The Distributed System ToolKit: Patterns for Composite Containers

EREBENAR

RHALAREED (Docker) BRPBITZNMEFR?

1. 3B, (EPod BRI ERIREAI L, MUEEMIREAXETFRMHURSS, AINHAREENRRRE. XHA
PRET —LEE,

2. FERBREMHRHE., S TESYMIIHITRAER, EZMNERIPE., KHK, KubernetesBEERFAIBEXI TR T B
AR SERTEE 3,

3. AR, APALHETECHHEERES, BUOMESUREBEABEES.

4. YR, FABMRBREEESNIE, THREMRER.

A ARIFET FNMRZNE S EIRAE?

BMAEESREMREN, BLRARMPodNAR SN, FINFEFRE, IPC (HZEREE) , RIEWEHENE
HEHE,

Podi#F A1t (LERZFFA )

Pod REERIMNITRAER, ENAZRBEERWY, NREFELEMEDEMES, FINBATRZZEIR, NEET RYES
BB T,

—RRIE, AP XREELIEPod, th1/1FE=ZEA Controller (4l Deployment) , BMERBIZESPodit,
ControllerigftEL R EENBKMEE . ERFAREE,

SHRAPHENERQAFESNAN, EEEEHRAERRFENLERENL, 83 Borg . Marathon . Aurora BAK
Tupperware #EAXMER .

Pod#X RENRIBAPI, DAET:

o HEREFAMIEHIZR PR

o STHFPodRIRIE, MAHBIIZHIRAPIIE EA]

o §Pod it ap AR S 1R HIZR 4 an B HAARAE

o 1R ARSI —im Iz 23Tk F MEPod

o [EMItIEKubeletRAIINEE S SRBFRAIINAEE S —KubeletSLfR £ 2 “PodiZHlZs”

o SHAMNA, Podrl7EEA SN ZATHRER, FIAIEITHIIE, EIGFRENEIPodSERITSIERIIEIR T # 3949



http://blog.kubernetes.io/2015/06/the-distributed-system-toolkit-patterns.html
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/
https://research.google.com/pubs/pub43438.html
https://mesosphere.github.io/marathon/docs/rest-api.html
http://aurora.apache.org/documentation/latest/reference/configuration/#job-schema
http://www.slideshare.net/Docker/aravindnarayanan-facebook140613153626phpapp02-37588997
http://issue.k8s.io/3949

StatefulSet 1223 (BRI TFBetalliXMER) , ZIHFEKESPod, ZIHEEFET .4 RalphaillikbhE], #FR9PetSet, 3
FHeaihRASAIKubernetes, BIASPodlRIEMIEZ BIZE—Preplication controller, E replicas T 1 FIR{HAEMNA
BRZ%, 1EMthis MySQL deployment example,

Podfy4% 1

ERPodXRER T Node LIGTTHIHTE, FMNSFREREXLEHEZN, AIFRXEHBEREZL (LEFRKILLES XM
FHNAR) BIEFEEN. AFRNIZEEBIERBIIRH MEHIZEN L, BB RARRRATR. SHAFIEK

fIERPodEt, RASTEPOAKAEFIRIE 2 RIS RN XA E, FETERMESHLRZEISTERNEHRE, —

BB AEXANE, MemXEHEREKILLES, REMAPI ServerffilfifizPod, WMRESGHZERIEANIREF

Kubeletd,Container Manager&5 7, 4, HERENSERTEMEXA.

e

1. AP REMBPodIIHS, BIALHXEIN B230s

2. WEEREIRS, AP ServerrilIPodRASSIMER, PodRITEN dead’, FHFFAMN LRI

3. MEBPHH RPN, RS TN Terminating”

4 (53FEN) HKubeletBEEIPodEMITIE N Terminating, EH2RNEEEEEE, THFFAPodX M,

5. HRPodFESL T preStop hook , EISTEPodHHRIEMA. MR prestop HookIEMMXMIIEHMENESES, NE

L5 Z SR N2R I B AT 18]

6. Pod/iN#HTE LIXTERMIES .

7. (53EE) , PodBMiZIRS IR SFIRTMER, HERBHIAN Kreplication controllers IE7EE4T#IPodHI—EB
. EIEXAIPodAI LAY EEIZUT Mload balancerfs &I KATRE, EZlload balanceri§ EM AT AR,

8. YK AR EBILN, HIEPod RIT TR T IR R SIGKILLRTE.

9. BITIRBERIEXMATIEN0 (IEMIFR) , Kubeleti§7EAPI Server E5EBPodiIMIiE. PodMAPIES, HEERF
IRt RA .

EIANBR T, UIERIFRETEIR30F), kubectl delete AR ZIF --grace-period=<seconds> JEIN, AFAFBEIIAME
HIEEECHE., WRIZEN o, MFRR EFIMF Pod, ZHkubectl version >= 1.50, RNTARERERIRSE --force
5 __grace-period=0 E3&HIMIERPod,

sahIMIERPod

— T Pod AR HIM B E X 9 MBE SR IR S M etcd ILEMMIBE—TPod,  ZHHATIRHIMIBREY, API ServerZFfi3BKubelet
BUERIA, MRERAEHEEZITANode L& 1FZPod, EIENMERAPI ServerdifiPod, BAERIE—TH#iEIERPod. 7
Node L, #igJ93IBN4R IFBIPodERRFIRIE ZBINASE — T BRI X ARTE

SRFIMIFR IS F HELEPod R HER fERAAY, RIER., 7EStatefulSet PodfiiER T, 152 8ldeleting Pods from a StatefulSet

o

Pod phase

Podf status FEEE—PodStatus 3&, EH— phase FEX.

Podf#JphaseZPodfE HA M EIHAFRIE R, SRR, phase HREI B RHPodAEHNEREILE, WARIERTH
FPIREAHL

phaseBIIHEN S X =BERIP. BT XEBICRNAS, FMIZBE phase BHEAE,
AT 2 phase PIEERYEN{E:

e Pending: PodB#KubermnetesRAFi1&%, (E— NS PMBHUREERCIE, 1ZA78EEPodFfE BRI EI AR A
BB M TR G, XA gEEE—ERTE,


https://kubernetes.io/docs/concepts/workloads/controllers/statefulset.md
https://kubernetes.io/docs/tutorials/stateful-application/run-stateful-application/
https://kubernetes.io/docs/concepts/containers/container-lifecycle-hooks/#hook-details
https://kubernetes.io/docs/concepts/workloads/pods/pod/#force-deletion-of-pods
https://kubernetes.io/docs/tasks/run-application/force-delete-stateful-set-pod/
https://kubernetes.io/docs/resources-reference/v1.8/#podstatus-v1-core

e Running: PodBMEEI—1T R, HERENEHRMELIE, EVE—1BRMNEIET, JEEBHIERRS
IR

e Succeeded: PodIFIERREMINEL, FA2EHE.

e Failed: PodHMIFTEREMELIL, HEEVE—EFRELILEN., BRI, BRUEBRSELETERA
&1t

e Unknown: HTEMER, TEFEPodRE, BEEMTSPodiE EHEE HIMEEIR,

Pod Condition

Pod&E—"PodStatus, ©EH—""PodConditions {28, PodCondition#{ BB N TEHE— type FERF—
™ status FER. type =3l Q%—ﬁ\if{'r%, AIBERIIE N Podscheduled. Ready. InitializedlA& Unschedulable
status ? ﬁxE'E—/I\ifﬁ$, EJﬁEE’\]TEj\] True, FalseflUnknown

BasIRET

Probe 2Hkubelet WAL EEIRITAIIZH, EHITIZHT, Kubeletif FIH ContainersEIfgHandler , B =FhERIRY
handler:

e ExecAction: fEContainerFHifTIEEMNB L. WRABLBHAVIRTE N0, NIASIZEIARIN,

e TCPSocketAction : MHZRIPIEEIROHATTCPILE, MRIFOITH, NIAAIZHILIN.

o HTTPGetAction : SIBZRIPRIEEIHROFMBEEMITHTTP Getiz K, WRMMAPASIBATEF2008/1NF400, M
INRIZHRARIN.

BMREHE=TERZ—:

e Success: BEREETIZH,

e Failure: BEREBETIZH,
e Unknown: iZHF5k, BELA&REYEAITH.

kubeletP] AR IEZ1TE 25 L AR R AT R AL :

e livenessprobe (EBNRET) : HRBREELEEIET., WEMRNEKY, B2kubelettiRRIEEEE, HEBDRE
ZEHE SE5EK NP, MBRTREEDRE, WEARER success

e readinessProbe (REIRE) : ETBREBDESBIFRSIER. WHMERMENW, Endpoint Controller§2 M5
PodILECHIFT T Service i = R HIFRIZPodRYIPHELL . ¥IIGIER Z BIRIRAIRSERIAN Failure . WIRBHBAIRE
HERAEIRE, MEINKER success

1+ 4 RHR R (E A PR T B 4B R 2

MRBZHZFPRATREER B TFAMERENBER T EITER, WA—EFTEEHIRTT kubeleti§iRIEPod
B restartpolicy BIRIHITIEFRRVIRIE.

MREHREFB[ERNKVEERTEAEREH, PBABEE—TENRE, HIETE restartrolicy JIAlwayssg

OnFailure,

IRENERNVINEZ FHAEPod RIERE, HIEEMERT . AXMERT, MERHAIESEDRIER, ER
specHFEMA R, MBREPoIRERERBATAREBNEIR TER, HERERHRNVMINGZ FHaEBIR
£,

MREFLEF[EBACHEP, THEE—THERT, ZRTRENRERS EHRHTE.

EHER, MREREBEPodBMFRITHIRER, NWA—EREMERT MRS, PodZBESETRTANR
T, TIEMERHBEFE. AFFPodPNAEFELLATER, PodBATRFTMIRE.,


https://kubernetes.io/docs/resources-reference/v1.8/#podcondition-v1-core
https://kubernetes.io/docs/resources-reference/v1.8/#probe-v1-core
https://kubernetes.io/docs/admin/kubelet/
https://godoc.org/k8s.io/kubernetes/pkg/api/v1#Handler
https://kubernetes.io/docs/resources-reference/v1.8/#execaction-v1-core
https://kubernetes.io/docs/resources-reference/v1.8/#tcpsocketaction-v1-core
https://kubernetes.io/docs/resources-reference/v1.8/#httpgetaction-v1-core
https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/#restart-policy

Pod RBHRKS

B XPodBRRSHIEMER, 1ES 1 PodStatus #l ContainerStatus , i&EE, EAPodASIREMEBRBUAT LT
Y ContainerState ,

ERRER

PodSpecE—" restartpolicy FEX, PIEEANENAlways, OnFailurefINever, ERINMENAlways, restartpolicy i&E
BT PodhRIFTERES, restartpolicy {X$EE—Node bkubeletE BRI AMEMRMNSER. KMANSEMkubeletE
B, MADH ERIBEHUREHER (108, 2050, 40%)...) , HERIIHIITTOWEEE. W Pods document HER
w, —B4FEE—"TNode, Podi§KiZASEFHHMEERIS—T"Node,

Podi)E s

—RRKiE, PodAeiHK, HE e AlaER A LS Controller&$4%%Pod, XM HIMIAYE—FIZMEPod
fJ phase BRINELRINGER I —ERHT (8] (EEMasterﬁ%:E) AIPod ¥ T HAFH K B B HER.

B =FhZEEIpControllera] A :

e Job, PodfHASLRIE, FIENtEITE. Job{iERTF restartpolicy JOnFailuresiNeverfyPod,

e ReplicationController . ReplicaSet A% Deployment , PodfiHARE& 1L, HlANWebiRE2S,
ReplicationController{fl{J & F restartpolicy JAlwayshiPod,

e DaemonSet, SANBZEEEIZT—1Pod, AANEIHRHISFETFINRNERRS.

U E=FERIAController#i 81 & —"PodTemplate, (EiXBIEEZfIController, itControllertlEPod, TMIEEEEIE
Pod, X2REABEMAIIPodTENEHIELRENTEEHKIIEE, MControllera] A,

WENodetFigd 5 E LM, BBAKubernetesiz FI—FhREE, JEEFENode LEIFTEPOdAY phase 1% A Failed,

5l

= RETN IR G
SEENERIEAkKubeletit 1T, BELFTEEKREBSTEKUbeletN 4L ds & =8 R#1T .,

apiVersion: vi
kind: Pod
metadata:
labels:
test: liveness
name: liveness-http
spec:
containers:
- args:
- /server
image: gcr.io/google_containers/liveness
livenessProbe:
httpGet:

path: /healthz
port:
httpHeaders:
- name: X-Custom-Header


https://kubernetes.io/docs/resources-reference/v1.8/#podstatus-v1-core
https://kubernetes.io/docs/resources-reference/v1.8/#containerstatus-v1-core
https://kubernetes.io/docs/resources-reference/v1.8/#containerstatus-v1-core
https://kubernetes.io/docs/user-guide/pods/#durability-of-pods-or-lack-thereof
https://kubernetes.io/docs/concepts/jobs/run-to-completion-finite-workloads/
https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/
https://kubernetes.io/docs/concepts/workloads/controllers/replicaset/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/
https://kubernetes.io/docs/concepts/workloads/controllers/daemonset/

value: Awesome
initialDelaySeconds:
timeoutSeconds:
name: liveness

BERIRRS:
http.HandleFunc("/healthz", func(w http.ResponseWriter, r *http.Request) {
duration := time.Now().Sub(started)
if duration.Seconds() > {

w.WriteHeader ( )

w.Write([]byte(fmt.Sprintf("error: %v", duration.Seconds())))
} else {

w.WriteHeader ( )

w.Write([]byte("ok"))
1)

£2E hitp://blog.51cto.com/kusorz/2069412

RSB

e PodIEEIE T, HRE—TB%H. FRBEHMIN.
o ILRFTHBM
o UNBE restartPolicy r&:
m Always: EFA23, Podfy phase fR#FRunning
m OnFailure: Podfy phase M Succeeded.
m Never: Podf phase ZTR{Succeeded.
e PodIETEIE T, HRE—TB%H. TRBHEM,
o IERKMEMH
o WR restartPolicy =
= Always: E/5 523, PodY phase fRIFRunning.
m OnFailure: E5 A2, Podi phase 1R FRunning.
m Never: Podf{ phase ZR§Failed.
e PodIEEiETT, BB TEE, Container 1IRHKM,
o IEREMEMH
o WR restartPolicy =
m Always: BESE 2, Podi phase 1R FRunning.
m OnFailure: EEE2S; PodhY phase {RIFRunning.
m Never: R"EEER2R, Podhy phase fRIFRunning.
o fN&RContainer 13517, ContaineriBH
n IEREMEH
s IR restartPolicy =
m Always: BESE 2, Podi phase {RFFRunning.
m OnFailure: EEA2%, PodH phase {RIFRunning.
m Never: PodH phase ZRFailed.
e PodIETEIETT, HFEARE—1T 52, TRAFEL:
o BEMRMHKIE
o iEROOMEH
o MR restartPolicy =
m Always: EFE25, PodHy phase fR#FRunning.
m OnFailure: EIEA 28, Pod phase {R#FRunning.
m Never: iILRKMEH, Pod phase THEFailed.
o PodiETEIETT, WEIRIF:
o RILFTEDH


http://blog.51cto.com/kusorz/2069412

o IEFEHEMH

o PodH phase ZLFailed

o HNRPodZFControllerBlli##Y, Podi§7ERI4tEE
e PodiE7Ei5{T, Node#is)E

o Node ControllerZ1%, EZIEAT

o Node Controller}§Podf phase i&JyFailed

o HRPodZFControllerflli#h), PodiG7ERINERE



Replica Set

ReplicaSet2 T—{{Replication Controller, *ReplicaSet#[ [Replication Controller*]
(https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/) 2 [E]HIlE— X B 2 i%iF 28715,
ReplicaSetXz#¥ labels user guide ##RAYFTAIset-based selector requirement, TReplication Controller{ 3z #Fequality-
based selector requirement,

%FLabel Selector: https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/ , 73T {EIFH
A A fselector,

#N{a{EFAReplicaSet

F#FReplication Controllerfd K ZEL kuvect1 A& tziFReplicaSets, rolling-update B R—MEIS. MREEE
RENEFINEE, BEE(EMDeployment, LESM,  rolling-update AR BRI, TDeployment2ERAZNAY,
EATERINEBE rollout #L{EFDeployment,

E=fAReplicaSete] Mir{FH, BEEBRITEEM Deployment fENRHIPodBIE. MIPRFEFAONGI ., HEFER
Deploymentfd, &R miB LA EEDeploymenttliZfIReplicaSet, Deploymentifia H &2 EReplicaSet,

{afd{EFAReplicaSet

ReplicaSetfREE AT B EITIREHNERNPodEIZA, R, Deployment2—1TESBERNHE—EEE
ReplicaSet, FR{EXIPodiIFERMEFARITZSEMBEBIIEE, Fit, IV INEERDeploymentf A EIZ(ER
ReplicaSet, [RIFEHEEEEXEMRARETEEZEH.

XSEFR_EBIRE BT REKIE AN EE R FReplicaSetXy % : {#ADeploymentE, HiEspecEoHEXNARER.

5l

apivVersion: apps/vibeta2 # for versions before 1.6.0 use extensions/vilbetal
kind: ReplicaSet
metadata:
name: frontend
labels:
app: guestbook
tier: frontend
spec:
# this replicas value is default
# modify it according to your case
replicas:
selector:
# THEAKIRequality-based selector requirement
matchLabels:
tier: frontend
# THEHAZEset-based selector requirement
matchExpressions:
- {key: tier, operator: In, values: [frontend]}
template:
metadata:
labels:
app: guestbook
tier: frontend
spec:
containers:


https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/#label-selectors
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/
https://kubernetes.io/docs/user-guide/kubectl/
https://kubernetes.io/docs/user-guide/kubectl/v1.8/#rolling-update
https://kubernetes.io/docs/user-guide/kubectl/v1.8/#rolling-update
https://kubernetes.io/docs/user-guide/kubectl/v1.8/#rollout
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/

- name: php-redis
image: gcr.io/google_samples/gb-frontend:v3
resources:
requests:
cpu: m
memory: Mi
env:
- name: GET_HOSTS_FROM
value: dns

ports:
- containerPort:

JBIEEBIRIZN frontend.yaml , FIGEIERLEKubernetestE2¥, BNRI B {RATE X AReplicaSetA & ReplicaSetE IR
#Pod,

$ kubectl create -f frontend.yaml
replicaset "frontend" created
$ kubectl describe rs/frontend

Name: frontend
Namespace: default
Selector: tier=frontend, tier in (frontend)
Labels: app=guestbook
tier=frontend
Annotations: <none>
Replicas: 3 current / 3 desired
Pods Status: 3 Running / © Waiting / O Succeeded / 0 Failed
Pod Template:
Labels: app=guestbook
tier=frontend
Containers:
php-redis:
Image: gcr.io/google_samples/gb-frontend:v3
Port: 80/TCP
Requests:
cpu: 1060m
memory: 100Mi
Environment:
GET_HOSTS_FROM: dns
Mounts: <none>
Volumes: <none>
Events:
FirstSeen LastSeen Count From SubobjectPath Type Reason Message
im im 1 {replicaset-controller } Normal SuccessfulCreate Created
pod: frontend-ghloh
im im 1 {replicaset-controller } Normal SuccessfulCreate Created
pod: frontend-dnjpy
im im 1 {replicaset-controller } Normal SuccessfulCreate Created

pod: frontend-9si51
$ kubectl get pods

NAME READY STATUS RESTARTS AGE
frontend-9si51 1/1 Running 0 im
frontend-dnjpy 1/1 Running 0 im
frontend-ghloh 1/1 Running 0 im

"5 ReplicaSetiYspec

5B HEAthKubernetes APIXI 5 —#%, ReplicaSetZEE apiversion . kind fl metadata HFER, X F{FAEHMN—MR
&2, 182 here . here ] here


https://kubernetes.io/docs/user-guide/simple-yaml/
https://kubernetes.io/docs/tasks/
https://kubernetes.io/docs/concepts/tools/kubectl/object-management-overview/

ReplicaSetidEE— .spec section ,

Podi&iR

.spec.template = .spec ME—INERIFER, .spec.template m=—> pod template , BS pod BEEEAIED
b7 =HRERM, &8 apiversion LA kind UFh.

FRPodIATRHIFERSP, ReplicaSetHIPodiRARATHE E 1& HAREENIE SV E RS T ERER .

JFFRE, BRERAsSEftiControllerE&, BXEZER, 1551 pod selector ,

3FF restart policy ,  .spec.template.spec.restartPolicy FIME—RIFIIER Always , XZEIME.

SFFARMBEZEFEEN, ReplicaSeti§&EiT4aNode FRIEER, HI70 Kubelet Docker,

Podi%%23

.spec.selector FERRZ— label selector , —"ReplicaSetBHIRFH Sinz it E2BILEIPod, EARAX D EHAIFES
MikREIPod, B ARK D B—ASHIZ IS MFRAIPod, X AFENERSTINEESITHPodRIBIE TR
ReplicaSet,

.spec.template.metadata.labels WIS .spec.selector FLEC, FHNIGHKAPIFEL,

EKubernetes 1.8%1, ReplicaSetzE8! F HETAJAPIIRAZ apps/vibetaz , BAINEA, APIERZA extensions/vibetal E
BHEA, TEAPIRRZA apps/vibetaz B, MIRIZHIRE, M .spec.selector F] .metadata.labels FRIATEH

5 .spec.template.metadata.labels —ZEX, AL, UWIBAIREXLFER., B, EAPIRRZ apps/vibetaz 1, —B
ReplicaSetfll##, .spec.selector BAAIEH],

LA, BBERN AR ARSS IEIFRILAENPod, NEZ2EHIENE. {FAReplicaSetTE fiController (540
Deployment) , WRiX##M, ReplicaSet2IAAELIET HMtPod, KubernetesHASFA LI RIXAFERI,

MR EBRZEAERESRIFLEINZ M Controller, NMANRBITEIEMIER,

ReplicaSet EAYIREE

ReplicaSetZA&A S AT U BEHR%E ( .metadata.labels ) , JBE, BMIZGXLIZFERIZEN

5 .spec.template.metadata.labels 1HE], 1B2, HBAIFARE, .metadata.labels A= MIReplicaSetl1TH,
Replicas (gI7)

fERI DU IRE . spec.replicas RIEEBITIZTZ M Pod, (AR EIEITHIPod MIET FIRESE S EE, i,
RreplicaNIMIIEMNEMLD ; HEUMRPodi XA, MERIRRIEE.

WMRAIETE .spec.replicas , MEIAS1,

{EFReplicaSet

& ReplicaSetf1EPod

BIMER kubectl delete MIFRReplicaSetREFFApod, Kubectli$ReplicaSetBINE, HESEMIRENPod, AREE
fliifReplicaSetA 5, #NHRXTkubectif L HET, AIAERS.

Z{EFAREST APIFGoIE S EFPinER, FTERHIITXESE (BRIREHRN0, FS5Podfilfs, AEHRER
ReplicaSet) .


https://git.k8s.io/community/contributors/devel/api-conventions.md#spec-and-status
https://kubernetes.io/docs/concepts/workloads/pods/pod-overview/#pod-templates
https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://kubernetes.io/docs/concepts/workloads/controllers/replicaset/#pod-selector
https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/
https://kubernetes.io/docs/admin/kubelet/
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/
https://kubernetes.io/docs/user-guide/kubectl/v1.8/#delete

AMiFfReplicaSet

AL R BEReplicaSet, MA R MuReplicaSetf9{E{Pod, {#EF kubectl delete F --cascade=false IEIRENA],
fEFREST APIZGOIES B IR ER, REMIFRReplicaSetxd RANA],

Eﬁﬁ‘ﬁ‘\]ReplicaSet%)s‘iﬂﬂUB%)E, 1@\3]UQUE—A%EE’\JRepIicaSetEEE*?ﬁEo RE%EIEIRepIicaSetE’\] .spec.selector *EEJ,
B4 FReplicaSetHi 2{FE M IHReplicaSetiiPod, A, EARLENEDFENPoIELRE — M. TEPoIER,
ERARZI A G Pod BET A ETHIspec, EEA rolling update

MReplicaSetfgEPod

BT ENERENA, MReplicaSetfflizPod., L ARTTAF MServicefiIFRPod, M Tdebug. FIEMR
8%, UMARXMIRNPodigEEmER (RZEIANBEHLIERET) .

ReplicaSet{§43

REFEH .spec.replicas FERENAIE A48 ReplicaSet, ReplicaSet controlleratfi{RERE T IS E HEHIPod A BFH
ATHRME,

ReplicaSet{EJgHorizontal Pod Autoscaler (HPA) B#x

ReplicaSetth /] LARZ Horizontal Pod Autoscalers (HPA) B #R. thil2i%, ReplicaSetr] MEAHPAE®N®4E., AT 2
— PMHPARBEEANE L — PRI EIERIReplicaSetiIR Bl

apivVersion: autoscaling/vi1l
kind: HorizontalPodAutoscaler
metadata:
name: frontend-scaler
spec:
scaleTargetRef:
kind: ReplicaSet
name: frontend
minReplicas:
maxReplicas:
targetCPUUtilizationPercentage:

WSULERIRTERN hpa-rs.yaml FHEHIRRZIKubernetested, XEMSBIZE—THPA, RIEPodEIAHICPUERRBLN
1A% B rReplicaSet,

kubectl create -f hpa-rs.yaml

FHE, WEIDAER kubectl autoscale FRKTHIBRMNIRIE (HEESS! )

kubectl autoscale rs frontend

ReplicaSetfI& X HE

Deployment (3#7)

peployment e—iNEERMIAPIITR, BUAS kubectl rolling-update AT, EFEIKEMReplicaSet EH
Pod, SIRGEERNEFAIINEE, MEIEADeployment, EJ5 kubectl rolling-update A[E, EfIEFEHAR. AR
£ZRmiy, FEEBRHEMFE, BX{EMADeploymentiZiTIIASNANESZEE, 1EIE3E Run a Stateless Application
Using a Deployment ,


https://kubernetes.io/docs/user-guide/kubectl/v1.8/#delete
https://kubernetes.io/docs/concepts/workloads/controllers/replicaset/#rolling-updates
https://kubernetes.io/docs/tasks/run-application/horizontal-pod-autoscale/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/
https://kubernetes.io/docs/tasks/run-application/run-stateless-application-deployment/

Bare Pod (#£Pod)

5BFEELIEPodIIERTE, ReplicaSetaEikH FEMIRE#MMIBRIL LEAIpod, FIMNITENode# fEaNode R4
P (BIIARAR) WERT. Bib, FRITBRIVEEBReplicaSet, BMERMINAERRBE—Pod, Sprocess
supervisor (HFEEIEZE) X, ReplicaSetREEEMZ MNode LHIZ"Pod, MAEENode LY HEE,
ReplicaSeti§ At A 23 E B ZHE44Node EHE MR (640, KubeletsfDocker) .

Job (fFul)

NFAFHAS AR IERIPod (BI#EAIRMRNY) , BIBAEA Job T3FReplicaSet,

DaemonSet

SHFIRANERRINGE (FIANA SRR H) MPod, 1EEM paemonset TMIEReplicaSet, XLEPodiI4E A ERAS 188
REmEREX: EEMPodEMZEI, XEPodFEANGZ LETT; SNFERER/XAN, AIRELIEREP,

[RX

https://kubernetes.io/docs/concepts/workloads/controllers/replicaset/


https://kubernetes.io/docs/concepts/jobs/run-to-completion-finite-workloads/
https://kubernetes.io/docs/concepts/workloads/controllers/daemonset/
https://kubernetes.io/docs/concepts/workloads/controllers/replicaset/

Deployment

e RCANIFETZER Mselector (env=devE{environment!=qa) , {BReplica Setifx 5y, ETESH
selector (version in (v1.0, v2.0)8env notin (dev, qa)) , XWEZMICHEIBRSGE,

o {EMADeploymentHZiPod, RAFETE X PodiIRLIAT, k8sRNIRMITIHNENIRIE, RIAEBRERABL #
kubectl rolling-update SERAF LR, BERAEZFIHSRSIHZ AR EEFIRCTHA, FIUREST APIRFH%
Brolling-updatefiZ 0, XNEH B SHEBRLTR T —LEM,

o DeploymentiiEEMNRIERBANF L. BIRINEE,

Deployment Controller’y Pod 1 ReplicaSet 12{EFEENEH.

R EfEDeploymentX R IHIRATHAEEAIAZ , Deployment Controllerffi & AR AR R IG LIRS B S L R EA
ERPIRES, 1BALAE X Deployment A Sl F #UReplicaSet, thaIMiIFRINA DeploymentiitFiidDeployment: R BEFRH

2R
Diino

FE: BANZEEDeploymentFiERIReplicaSet, MM i%R{EDeploymentXd R MEEReplicaSet, WR{R
INRE LT EEEEDeploymentFiifi A HIReplicaSethViz s, iEZEEKubernetes repofikIssue,

Rl

AT ZDeploymenti S EY FA {5 :

e Create a Deployment to rollout a ReplicaSet (8l Deployment\F+#kReplicaSet) . ReplicaSetfE[Z&a el
Pod, MEHRIRE, BEE2EKI.

o BT EFDeploymentfPodTemplateSpec3k Declare the new state of the Pods (FEEBPodBUFTIRE) . X, &
BIE— P HThYReplicaSet, # HDeploymentaIAZIRHNERE, HEPod M IHReplicaSetfsZIFTHIReplicaSet, B
BIReplicaSet# = E#FDeploymenthIIEIThR S ,

o IR AIDeploymentHEIASAIEE, M Rollback to an earlier Deployment revision  ([E;&%I Z Bij#YDeploymentf&
IThRAS) . BRENREBREFHDeploymentfIEIThRAS .

e Scale up the Deployment to facilitate more load (¥ EBDeployment, LAEE ZAIEL)

e Pause the Deployment (E{EDeployment) , MEZ 40T A FHPodTemplateSpec, ABMRETE, FFIAH
BIFER.

e Use the status of the Deployment ({EFDeploymentfIRZS) fEAFRFENIBTREE.

o BB ABEEERM Clean up older ReplicaSets (752 |HAIReplicaSet)

tll#ZDeployment
AT 2Deploymentfyinfl, ECIE—TEE=" nginx PodiIReplicaSet:

apiversion: apps/vl
kind: Deployment
metadata:
name: nginx-deployment
labels:
app: nginx
spec:
replicas: 3
selector:
matchLabels:
app: nginx
template:
metadata:


https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://kubernetes.io/docs/concepts/workloads/controllers/replicaset/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#creating-a-deployment
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#updating-a-deployment
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#rolling-back-a-deployment
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#scaling-a-deployment
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#pausing-and-resuming-a-deployment
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#deployment-status
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#clean-up-policy

labels:
app: nginx

spec:

containers:

- name: nginx
image: nginx:
ports:

- containerPort:

FEABIF:

o JEBIERN nginx-deployment BJDeployment, FH metadata: name FERTEN,

o DeploymentBlZ="PodgIZA, H replicas FERENX.,

o PodiZERAIFLSE, BN: template: spec FEXENXPOdIBEIT— nginx B2, BIB1T1.7.9ARHY nginx Docker Hub
Big.

o Deployment{T FF80is [ {itPod{E .

template FERBELATIHAE:

Pod#3¥T LT app: nginx BIFRES

o BIE—TRA nginx HIBER.

° ié?i’ nginx 1.7.9 %ﬁ,{%o
FTHIRO so , MEBFSATMURETIRWRE .,

Rl tDeployment, FIZITUTa<:

kubectl create -f https://raw.githubusercontent.com/kubernetes/kubernetes.github.io/master/docs/concepts/worklo
ads/controllers/nginx-deployment.yaml

R BEIYE --record HIANZILL AL IATEE R annotationIE R HHIH S, X IERHEE (review) REAA,
FlENAEES T DeploymentfEiThRHIT T IPLE RS,

TR, 1BIT kubectl get deployments , JFEHMBEMNMTAS:

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
nginx-deployment 3 c] 0 o] 1s

LiRinspectE B P Deployment’id, EEETRIUTFER:
o nave I T &R Deploymenth&FR,
o oesreD RREBIEDeploymentff i E XHVERLERIALT, XEFIBHVRES .
o currReNT RRHBIEFEIEITAIRIAEL,
o up-To-0ATE RREEFHT, MMSEIMAARASHIEIAREL
° EER: ZFBRERTERSARN, EREZDTPodBIAREMINEMEIZIARA .
o avarasle RNHAEIE R AHEIFRHME,
o nck BTRNARFERIGITT EX.
ERB N FERPHELNEX R FDeploymentilE HEIE

TRYE spec: replicas FER, HAEEMVEIAEE RS,

HRYE .status.replicas FEX, HATRIAHEENO,

HRYE .status.updatedreplicas FEX, ExaTEIZANHIEREZE N0,
*E}E .status.availableReplicas ?Eﬁ, EJFHEUZ]:E%&%#QOO


https://hub.docker.com/

E’“EDeploymentﬂ'ﬂE’Hku, 1ﬁ '_I' kubectl rollout status deployment/nginx-deployment Jltﬁ%ﬂ%@i&lil%ﬂ){&l]

TR

wWaiting for rollout to finish: 2 out of 3 new replicas have been updated...
deployment "nginx-deployment" successfully rolled out

n*’l\quFﬁ} @ kubectl get deployments -

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
nginx-deployment 3 3 3 3 18s

H45RA 4%, DeploymentERIE=1TPodg&, HEMBRIAMERNN (EMESRMNPodER) FHEAAE (Pod
SRS HReadyhIFFLERT [B] Z /VMFIAE . spec.minreadyseconds FERTEXHIE) .

mEYR: JRRERE: http://blog.csdn.net/WaltonWang/article/details/77461697

EEZEDeploymentfll##iReplicaSet ( rs ) , FJiGIT kubectl get rs :

NAME DESIRED CURRENT READY AGE
nginx-deployment-2035384211 3 3 3 18s

157FE, ReplicaSethBTRAIE NIRRT [DEPLOYMENT-NAME] - [POD-TEMPLATE-HASH-VALUE] , BlI#ZDeploymentif & Brh4E
BiZhash,

EEENT T PodBoIERMIabel, 1EIG1T kubectl get pods --show-labels , PLREIZEMA T :

NAME READY STATUS RESTARTS AGE LABELS
nginx-deployment-2035384211-7ci7o 1/1 Running 0 18s app=nginx, pod-template-hash=203538
4211

nginx-deployment-2035384211-kzszj 1/1 Running 0 18s app=nginx, pod-template-hash=203538
4211

nginx-deployment-2035384211-qqcnn 1/1 Running 0 18s app=nginx, pod-template-hash=203538
4211

ReplicaSetSFF{RETEAAIREEE =1 nginx Podiz?T,

EE: B TifEDeploymenthiE EIE HAVIEIESZIMPoIERITE (FEABIPA app: nginx ) . Zig'ﬁﬂfm
Controller (B1EFEMDeploymentfiStatefulSet) FT{EMRRIMTEEEIFRER. KubemetesFRAILBES, MRS
Controllerii#23 kA EE 3§I3/AiZ‘EController_J‘ﬁ‘E%ijmlqls'é#ﬂn':|:|'f)u,%'\’il‘o

Pod-template-hashii&
AR B2EBURE .,

pod-template-hash label FADeployment Controller;/ianZIE EIE s K ArE " ReplicaSet L,

AR E AT HafRDeploymentfyFReplicaSet~fE&, E@iTIEReplicaSetty rodtemplate #HiThash, FHIE4 R AIhashiE
ERRE, AINEIReplicaSetiEiE2s . Pod*i*&’fmﬁ\ ReplicaSetFrifE A EPodH,

HRkDeployment

FE: HHE{NZDeploymentfyPodtER (Bl .spec.template ) KETLHS, DeploymentF &4EFH LR, FHla0, WRIE
RIS B BB EH, NSkt &DeploymenttdEH, EMMEF, Hlal3iDeploymentf4E, ASktLEH,

RIZBNIMEREHKnginx Pod, TEEAFER nginx:1.9.1 R, MIE nginx:1.7.9 HE,


http://blog.csdn.net/WaltonWang/article/details/77461697

$ kubectl set image deployment/nginx-deployment nginx=nginx:1.9.1
deployment '"nginx-deployment" image updated

‘mﬂ edit Deployment, #il%" .spec.template.spec.containers[0].image M nginx:1.7.9 Eﬁj‘j nginx:1.9.1

$ kubectl edit deployment/nginx-deployment
deployment "nginx-deployment" edited

EREFFRORE, ANETT:

$ kubectl rollout status deployment/nginx-deployment
wWaiting for rollout to finish: 2 out of 3 new replicas have been updated...
deployment "nginx-deployment" successfully rolled out

FRAING, GPIREREE get Deployment:

$ kubectl get deployments
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
nginx-deployment 3 3 3 3 36s

o up-to-date: FnDeploymentEA RN ENEIAEE
e current: FRlttDeploymentZBIBHEIZA %
e available: FRTZHRIFIARIANEE.

1517 kubectl get rs BIR]EZI, Deploymenti®id fliZE— M Hi#IReplicaSetHFEYT REI3TEIA, HIF|HReplicaSetif

/1

ey
DR EIANH N EHPod,

$ kubectl get rs

NAME DESIRED CURRENT READY AGE
nginx-deployment-1564180365 3 3 3 6s
nginx-deployment-2035384211 0 o] 0 36s

IB1T get pods , MR EERFTHIPod:

$ kubectl get pods

NAME READY STATUS RESTARTS AGE
nginx-deployment-1564180365-khku8  1/1 Running 0 14s
nginx-deployment-1564180365-nacti  1/1 Running 0 14s
nginx-deployment-1564180365-z9gth 1/1 Running 0 14s

HTRRENEFHMXLEPodR, REHREHDeploymentiIPodiEiR .

DeploymentAI BfRTEF RIS, RE—TEHEMPodEXA. BINBRT, ERFEEVDEF 1T HERENPOJIETT
(R21DAATH)
Deploymenti® ol F{REHAEEENEMIPod £, REECIE—EEHEMPod., RINMERAT, EMREZEZT1THEREN
PodizfT (RZ11ED) .
FEE: MERBRRT: NRAENPoIHE RS, BMAEARNIRED, FRIFETRSHPoIRINE2, BAR
4,
KK, BRIMEIEM1-1ZEH25%-25%,

Blan, WMREFHIEE LiRDeployment, FRFEFIEEFEIRT — 1 #Pod, AEMFE—LIHPodH & Pod, EE
FETPodMEIBE R R, EXSRIEIAPod; HEIEBHRENEPoIWARIEZ EIRFPod, EHMRAAPoINEED
72, HBEPodBHEEZ N4,



$ kubectl describe deployments

Name: nginx-deployment
Namespace: default
CreationTimestamp: Tue, Mar 101: -0700
Labels: app=nginx
Annotations: deployment.kubernetes.io/revision=
Selector: app=nginx
Replicas: desired | updated | total | available | unavailable
StrategyType: RollingUpdate
MinReadySeconds:
RollingUpdateStrategy: max unavailable, max surge
Pod Template:
Labels: app=nginx
Containers:
nginx:
Image: nginx:
Port: /TCP
Environment: <none>
Mounts: <none>
Volumes: <none>
Conditions:
Type Status Reason
Available MinimumReplicasAvailable
Progressing NewReplicaSetAvailable
OldReplicaSets: <none>
NewReplicaSet: nginx-deployment-1564180365 (3/3 replicas created)
Events:
FirstSeen LastSeen Count From SubobjectPath  Type Reason Messag
e
s s {deployment-controller } Normal ScalingReplicaSet Scaled
up replica set nginx-deployment-2035384211 to
s s {deployment-controller } Normal ScalingReplicaSet Scaled
up replica set nginx-deployment-1564180365 to
s s {deployment-controller } Normal ScalingReplicaSet Scaled
down replica set nginx-deployment-2035384211 to
s s {deployment-controller } Normal ScalingReplicaSet Scaled
up replica set nginx-deployment-1564180365 to
s s {deployment-controller } Normal ScalingReplicaSet Scaled
down replica set nginx-deployment-2035384211 to
s s {deployment-controller } Normal ScalingReplicaSet Scaled

up replica set nginx-deployment-1564180365 to

HERH, HE®E—REIEDeploymentit, BEIE T —ReplicaSet (nginx-deployment-2035384211) , HEZE
By BREI3PEIR, HHEAIFARKDeploymentdd, ERIET —HiReplicaSet (nginx-deployment-1564180365) , #Hi¥§
Y551, AE¥6|HReplicaSetBETI2, XH, MR, EOE2TPodaA, HEZESMEIMPod, AF, %
SRR IE RN AR E A RIS H|BReplicaSetii{TH B/HS . B/F, HReplicaSethiFRE3INMAMEIF, 1A
ReplicaSet&l| A48/)\Z10,

Rollover (Ei#) (E#RJ9multiple updates in-flight{~MEHZEH. SPMARH
171)
)X Deployment Controller¥l RZ#HIDeployment3d 5T, NMI&EIE—"ReplicaSet3k/ZsIFTEAEMPod (AIRZEU

BReplicaSet{TILERIE) . MBReplicaSetiZHIABLEIRZES . spec.selector PLED, {EEMEIRATS .spec.template
CENNRBES . &, #ReplicaSeti§4EIKE! .spec.replicas , A |HReplicaSetsiG#AEI A0,

AIRAEEHDeploymentty, S— N EFELLH{TH, FB4Deploymentif2hE P EHCIR— M FifiReplicaSet, H7F
W3, HSREINFTY BHReplicaSet— B RIS EINEIAReplicaSetfIEF, HIHAREE.



a0, ERIgfEEIE— 1 Deployment, ILEBIESD nginx:1.7.0 BIA, H{X3 nginx:1.7.9 BIARSEHBIER, {RFFIA
E#iDeployment, ILELIFES nginx:1.9.1 BIA, fFEXFMIERT, Deploymenti§=iZBIFIARIEE RIS

D nginx:1.7.9 Pod, FIGFHAGIEE nginx:1.9.1 Pod, EARSHFRFSTEIARMN nginx:1.7.0 FHRIBRZREEHIBAIE
1.9.189Pod.,

PR IR AR

BEANSRHEMNEIERSS, BINETSHNFEERS. TeW[, NREFEEMAERES, BSWEE, H
RREEZZETENS X,

S TEAPIRRZ apps/vibetaz A1, DeploymentfIFnEikiZ 2Rt 2GR IE,

o RINIEIZEEZRE KDeploymentilie FHIPodiERAT B W EFT AT, SNBRERIEEIR, WENETRESMN,
XEREMARRASIEIRE A BIERSRAAIEReplicaSetilPod, thit2i%, FTA|HARAAIReplicaSetEfi&H
EEH, HBliEFReplicaSet,

o FEIiKIFR—AN, FUEFEBRTkeyR W Bvalue, 2EMSHRINERNITH.

o fIpRIEIZEE—EBNMDeploymentiF 23 F PRI A key— A T BN Pod BT FHITIERIEN ., WA
ReplicaSet R &L, thARBIEFMIReplicaSet, BIETE, MIRMRSNAEETEAMBEPIH
ReplicaSetd,

[B;&Deployment
BT REE E R RDeployment; 40, ZHDeploymentAF2ERS, FIAITEHEER. BAIABERT, FiEDeploymenthy
FRAHFIERIRBERSSD, MFEEHEREIR (FLES BN RADLIERBHEITER) .

FE: HDeploymentfFH R AL &R, SEIEDeploymenttIfEIThRAS, XEIKE X BIX HE 4 DeploymentiIPodi&Ex
( .spec.template ) BY, A REIEFIRA, HIAN, BRMITEFDRBEGRENT., HibEH (Flunhgs
Deployment) A&8l#EDeploymentf&iThRAs, MEHMNATUNAERR#HITFEIHERENR. XEKE, SELRIE
BHIRRASEY, 3¥F—Deployment, REPodiEiREEHEWER.

RIgHAEEHDeploymentid 5 7F, HREBIREMT nginx:1.91 MMIF nginx:1.9.1 :

$ kubectl set image deployment/nginx-deployment nginx=nginx:1.91
deployment "nginx-deployment" image updated

FHRAEWFIE.

$ kubectl rollout status deployments nginx-deployment
wWaiting for rollout to finish: 2 out of 3 new replicas have been updated...

BTCtrl-C, BIFIELEER LRSS, BXFARFENEZESR, 15 read more here

1BEERIIBEIA (nginx-deployment-1564180365FInginx-deployment-2035384211) #3f&l4s (nginx-deployment-
3066724191) HIENEHZ2,

$ kubectl get rs

NAME DESIRED  CURRENT  READY  AGE
nginx-deployment-1564180365 2 2 0 25s
nginx-deployment-2035384211 0 [¢] 0 36s
nginx-deployment-3066724191 2 2 2 6s

BEEBIEMPod, EIEEZIBEHReplicaSetBIEZAI2Pod-RENIENHRIGAITTZF,

$ kubectl get pods


https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#deployment-status

NAME READY STATUS RESTARTS AGE

nginx-deployment-1564180365-70iae  1/1 Running ¢] 25s
nginx-deployment-1564180365-jbgqo  1/1 Running ¢] 25s
nginx-deployment-3066724191-608mng 0/1 ImagePullBackoff 0 6s
nginx-deployment-3066724191-eocby  0/1 ImagePullBackoff 0@ 6s

7EE: Deployment Controlleri$ BEhfE LA RIIFA R, FHIFE LY BHEfIReplicaSet, XBUATEIEEIrollingUpdate
S8 (B maxunavailable ) , BRIATER T, Kubernetesi§maxUnavailablei 1, Tspec.replicastin1, FHlt,
MRAEEXFLXESERE, WEIABRT, BHDeploymentr]8E100% AR ! XIBEARFRAINIKubernetesH
BE.

$ kubectl describe deployment

Name: nginx-deployment
Namespace: default
CreationTimestamp: Tue, 15 Mar 2016 14:48:04 -0700
Labels: app=nginx
Selector: app=nginx
Replicas: 2 updated | 3 total | 2 available | 2 unavailable
StrategyType: RollingUpdate
MinReadySeconds: 0
RollingUpdateStrategy: 1 max unavailable, 1 max surge
OldReplicaSets: nginx-deployment-1564180365 (2/2 replicas created)
NewReplicaSet: nginx-deployment-3066724191 (2/2 replicas created)
Events:
FirstSeen LastSeen Count From SubobjectPath  Type Reason Message
im im 1 {deployment-controller } Normal ScalingReplicaSet Scaled
up replica set nginx-deployment-2035384211 to 3
22s 22s 1 {deployment-controller } Normal ScalingReplicaSet Scaled
up replica set nginx-deployment-1564180365 to 1
22s 22s 1 {deployment-controller } Normal ScalingReplicaSet Scaled
down replica set nginx-deployment-2035384211 to 2
22s 22s 1 {deployment-controller } Normal ScalingReplicaSet Scaled
up replica set nginx-deployment-1564180365 to 2
21s 21s 1 {deployment-controller } Normal ScalingReplicaSet Scaled
down replica set nginx-deployment-2035384211 to 0
21s 21s 1 {deployment-controller } Normal ScalingReplicaSet  Scaled
up replica set nginx-deployment-1564180365 to 3
13s 13s 1 {deployment-controller } Normal ScalingReplicaSet  Scaled
up replica set nginx-deployment-3066724191 to 1
13s 13s 1 {deployment-controller } Normal ScalingReplicaSet  Scaled
down replica set nginx-deployment-1564180365 to 2
13s 13s 1 {deployment-controller } Normal ScalingReplicaSet  Scaled

up replica set nginx-deployment-3066724191 to 2
FRRRUA LR, Bl IFBEEREIMAITEE A #IDeployment,
K EDeploymentfIF R FHHiCHE

B, KB tDeploymentAIEiThR A :

$ kubectl rollout history deployment/nginx-deployment
deployments "nginx-deployment"
REVISION CHANGE - CAUSE

1 kubectl create -f docs/user-guide/nginx-deployment.yaml --record
2 kubectl set image deployment/nginx-deployment nginx=nginx:1.9.1
3 kubectl set image deployment/nginx-deployment nginx=nginx:1.91

EAFAIELIZ tEDeploymentdd, {£M --record IR T &<, AIMINREBRIMBEIBNEES TRARFRAIEN.

ER—SEESTRAFMESR, BIET:



$ kubectl rollout history deployment/nginx-deployment --revision=2

deployments "nginx-deployment" revision 2
Labels: app=nginx
pod-template-hash=1159050644

Annotations: kubernetes.io/change-cause=kubectl set image deployment/nginx-deployment nginx=nginx:1.9.1

Containers:
nginx:
Image: nginx:1.9.1
Port: 80/TCP
QoS Tier:
cpu: BestEffort
memory : BestEffort
Environment Variables: <none>
No volumes.

[EREILARTBYhRZS
MAERATRIE: O HRTBTH B BRI ARTROHRA

$ kubectl rollout undo deployment/nginx-deployment
deployment "nginx-deployment" rolled back

HE, B --to-revision SEIEELIREISEMBITIRA:

$ kubectl rollout undo deployment/nginx-deployment --to-revision=2

deployment "nginx-deployment" rolled back

BRERBLSHEXIER, #ER kubectl rollout ,

I7E, DeploymentFi=ElREIARIMIFATERRAS, 0T~ A%0, Deployment Controllerss*EAY peploymentRollback {4,

$ kubectl get deployment

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE

nginx-deployment 3 3 3 3

$ kubectl describe deployment

Name: nginx-deployment

Namespace: default

CreationTimestamp: Tue, 15 Mar 2016 14:48:04 -0700
Labels: app=nginx

Selector: app=nginx
Replicas: 3 updated | 3 total | 3 available | @ unavailable
StrategyType: RollingUpdate
MinReadySeconds: 0
RollingUpdateStrategy: 1 max unavailable, 1 max surge
OldReplicaSets: <none>
NewReplicaSet: nginx-deployment-1564180365 (3/3 replicas created)
Events:
FirstSeen LastSeen Count From SubobjectPath
30m 30m 1 {deployment-controller

up replica set nginx-deployment-2035384211 to 3

29m 29m 1 {deployment-controller

up replica set nginx-deployment-1564180365 to 1

29m 29m 1 {deployment-controller

down replica set nginx-deployment-2035384211 to 2

29m 29m 1 {deployment-controller

up replica set nginx-deployment-1564180365 to 2

29m 29m 1 {deployment-controller

down replica set nginx-deployment-2035384211 to ©

29m 29m 1 {deployment-controller

up replica set nginx-deployment-3066724191 to 2

29m 29m 1 {deployment-controller

30m

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Reason

;;;i;;gReplicaSet
ScalingReplicaSet
ScalingReplicaSet
ScalingReplicaSet
ScalingReplicaSet

ScalingReplicaSet

ScalingReplicaSet

Message
Scaled
Scaled
Scaled
Scaled
Scaled

Scaled

Scaled
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up replica set nginx-deployment-3066724191 to 1

29m 29m 1 {deployment-controller } Normal ScalingReplicaSet  Scaled
down replica set nginx-deployment-1564180365 to 2

2m 2m 1 {deployment-controller } Normal ScalingReplicaSet  Scaled
down replica set nginx-deployment-3066724191 to 0O

2m 2m 1 {deployment-controller } Normal DeploymentRollback Rolled
back deployment "nginx-deployment" to revision 2

29m 2m 2 {deployment-controller } Normal ScalingReplicaSet  Scaled

up replica set nginx-deployment-1564180365 to 3

{f4EDeployment
BI{ERUN T A< {f4EDeployment:

$ kubectl scale deployment nginx-deployment --replicas=10
deployment "nginx-deployment" scaled

BRiZErIBEE/Z A T horizontal pod autoscaling ThgE, &R IADeploymenti& E—~autoscaler, HiRIEIIHBPodHY
CPURIRZE, EEIITHPodHR/IIRATE.

$ kubectl autoscale deployment nginx-deployment --min=10 --max=15 --cpu-percent=80
deployment "nginx-deployment" autoscaled

Proportional scaling (EbI4EH)

RollingUpdate Deploymentsz ##ERNEIT— "N ARRFNZ TRAS., HiEslautoscalerfffi— D IELTFHEF (IEFERH
179 E{Z) RIRollingUpdate Deploymenthd, Deployment ControllerfisF#IMER. EEERIN
ReplicaSet (ReplicaSet with Pod) A#iZpIEIZAs, BUBENEE., XFRECEIFE .

g0, BEEEIT—TEBE 107 EIAMDeployment, maxSurge=3, maxUnavailable=2,

$ kubectl get deploy
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
nginx-deployment 10 10 10 10 50s

REFE—THERE, ZREESEHRAIBIELE,

$ kubectl set image deploy/nginx-deployment nginx=nginx:sometag
deployment "nginx-deployment" image updated

B8 {F B ReplicaSet nginx-deployment-1989198191F 142k, {ERMH T LMEIXE 7 maxUnavailable=2, FZIG#E
go

$ kubectl get rs

NAME DESIRED  CURRENT  READY AGE
nginx-deployment-1989198191 5 5 0 9s
nginx-deployment-618515232 8 8 8 im

Rfa, KiE—"TH#IDeploymently FiEK, autoscaleri§Deployment&l|Z1E1Z] 157, Deployment ControllerFFER
EAMERINZTNHER, WRHENMEBLEAIGER, BASTRIAEGSBAINZIFAIReplicaSetdh, {EMLEHILR
1, MFRMBBIA R EIERIFTEReplicaSetd . BALLAIRWIMAZIEEZMEIAMIReplicaSet, BIELLHISHIN
FBR DB A EIReplicaSet, FIRE D HARMEIEA HZZEIAHReplicaSetd, ABF B4 HIReplicaSet FRKY
=.


https://kubernetes.io/docs/tasks/run-application/horizontal-pod-autoscale-walkthrough/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#max-surge
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#max-unavailable

ELENRGIG, 3PEIAEEIRINEIIHReplicaSetd, 2 BIAERINEIFiReplicaSett, ARHAERESBAERIE
B EhEFTiReplicaSetd, RIZHBIATARERIRZ.

$ kubectl get deploy

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
nginx-deployment 15 18 7 8 m
$ kubectl get rs

NAME DESIRED CURRENT READY AGE
nginx-deployment-1989198191 7 7 [c] 7m
nginx-deployment-618515232 11 11 11 7m

H{E5 1% E Deployment

AR — N2 BB, BRI EEDeployment, AEIRE ., XGATEESEENMEZBNBZMHT, A
SRR RDENFHR.

flgn, {ERNIAIEIZAIDeployment:

$ kubectl get deploy

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
nginx 3 3 3 3 im
$ kubectl get rs

NAME DESIRED CURRENT READY AGE
nginx-2142116321 3 3 3 im

$ kubectl rollout pause deployment/nginx-deployment
deployment "nginx-deployment" paused

RIEFHRKDeploymenthyEE1%:

$ kubectl set image deploy/nginx-deployment nginx=nginx:1.9.1
deployment "nginx-deployment" image updated

HEE, HASF4AFiReplicaSet:

$ kubectl rollout history deploy/nginx-deployment
deployments "nginx"
REVISION CHANGE-CAUSE

1 <none>

$ kubectl get rs

NAME DESIRED  CURRENT  READY AGE
nginx-2142116321 3 3 3 2m
R AMRIER BT ZIRE R, fld, EFSEERNER:

$ kubectl set resources deployment nginx-deployment -c=nginx --limits=cpu=200m,memory=512Mi
deployment "nginx-deployment" resource requirements updated

EE{E 281, DeploymenttI#IIRIRSIE A EHITHINEE; R EDeploymentE (S, DeploymenttE A 2E IR
M,

B4, PREDeploymentHME— M HikIReplicaSeti2 (£ T FiE FEIEFi:



$ kubectl rollout resume deploy/nginx-deployment
deployment "nginx" resumed

$ kubectl get rs -w

NAME DESIRED CURRENT READY AGE

nginx-2142116321 2 2 2 2m

nginx-3926361531 2 2 (¢} 6s

nginx-3926361531 2 2 1 18s
nginx-2142116321 1 2 2 2m

nginx-2142116321 1 2 2 2m

nginx-3926361531 3 2 1 18s
nginx-3926361531 3 2 1 18s
nginx-2142116321 1 1 1 2m

nginx-3926361531 3 3 1 18s
nginx-3926361531 3 3 2 19s
nginx-2142116321 0 1 1 2m

nginx-2142116321 0 1 1 2m

nginx-2142116321 0 (¢} 0 2m

nginx-3926361531 3 3 8 20s
AC

$ kubectl get rs

NAME DESIRED CURRENT READY AGE
nginx-2142116321 0 0 [0} 2m

nginx-3926361531 3 3 8 28s

EE: REEERDeploymentZ g, BIEEIR,

Deploymentik7Z

DeploymentfE EA ap BIHA A EMIRE., EFHFReplicaSethdZ progressing , AIARE complete  fail to
progress JAS

Progressing Deployment (i#{THAIDeployment)

LT TES 22—, Kubernetesi§Deployment#rit Jprogressing :

o DeploymentBli&—fReplicaSet.

o 1ZDeploymentiE EH B H & FReplicaSet,

e DeploymentIEZE4E B E|HhRReplicaSet,

o FTPodEHEEMAET IR (ReadyRSE/MFEET MinReadySeconds BY[E])

@ BI{E kubectl rollout status MSIEREBRIHE,

Complete Deployment (5EHifIDeployment)

Deployment2 B LA T4F R EHR, Kubernetesi§Deploymentiit}ycomplete :

o 5DeploymenttB X EXHIFT BRI A ER BN EAIEENRIARA, B REFMERNTAEFRIETHA.
e 5DeploymenttBXEXEIFRBRIAE A,
o DeploymentfJ|HREIAEFIET.

AJ{EA kubectl rollout status RIGEDeployment@ B ELR5TH ., WMERAKAEIN, M kubectl rollout status JFRIR

El—MAZREAE,

$ kubectl rollout status deploy/nginx-deployment

Waiting for rollout to finish: 2 of 3 updated replicas are available...
deployment "nginx" successfully rolled out

$ echo $?

0]


https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#progressing-deployment
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#complete-deployment
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#failed-deployment
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#min-ready-seconds

Failed Deployment (5kfIDeployment)

& E9DeploymentfE &1 31 & 2 FiReplicaSethyiI 2 AT gERFEE, KiZth iz, XeTgERHTIU T —LRRIER
By:

o ELEIAE

o FRARFERMRIM

o HRGHIENERIR

o MRAE

o SCHEPRE

o NAREFZITHEERER

,L‘,‘\E_]-L,H_L,JHUEU yﬂll‘;/ﬂ,ﬂ‘j 5FEF7‘3‘,£ ,—ET_Deponment specl:Fl?a AH\EBE/;& ( spec.progressDeadlineSeconds
) - spec.progressbeadlineseconds Zk;nDeployment Controller&{F %/ M) iEilaDeploymenti#iZE=LE,

AT kubectl #3<{EFH progressbeadlineseconds iZ&Espec, {FControllerfE107 5/ Deploymenti#fE :

$ kubectl patch deployment/nginx-deployment -p '{"spec":{"progressDeadlineSeconds":600}}"'
"nginx-deployment" patched

—B #8533 # 1LrE), Deployment Controllerffi 24§ —1DeploymentConditioniix N ZIDeploymentfy status.conditions
, DeploymentConditionB & T E:

e Type=Progressing
e Status=False
e Reason=ProgressDeadlineExceeded

BRIRSEHNEZER, 15218 Kubernetes API conventions ,

FE: BRIRE reason=progressbeadlineexceeded LAZF, Kubernetes A& ¥J{&Ei#AIDeployment REVERI{TEI, EokH!
MEE, FIAMAEHREBUENATTR, B9, EDeploymenttiE | Z BIAYARZA.

R WREE Deployment Kubernetes T SIRIEGIEENE LN BREHRE, EAMEARIEFLESHER
Deployment, AEBIRE, XEFEASHABITE LR ERIZEME.

1&RDeployments AT RESBRIEE SR, XATRERH TRIRENBI I ERIE, ETEEHT UM EE WE
EBIREEIR, BIE0, BEEHAE. WEREdescribe Deployment, SR BRI TEOHAR:

$ kubectl describe deployment nginx-deployment

<...>

Conditions:
Type Status Reason
Available True MinimumReplicasAvailable
Progressing True ReplicaSetUpdated
ReplicaFailure True FailedCreate

<.,..>

ﬁﬂ% 1B1T kubectl get deployment nginx-deployment -o yaml , WUDeponment»{kU gﬂ—Fﬁﬁ'ﬂ_'\

status:

availableReplicas: 2

conditions:

- lastTransitionTime: 2016-10-04T12:25:39Z
lastUpdateTime: 2016-10-04T12:25:39Z
message: Replica set '"nginx-deployment-4262182780" is progressing.
reason: ReplicaSetUpdated
status: "True"
type: Progressing

- lastTransitionTime: 2016-10-04T12:25:427


https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#progress-deadline-seconds
https://git.k8s.io/community/contributors/devel/api-conventions.md#typical-status-properties

lastUpdateTime: 2016-10-04T12:25:42Z
message: Deployment has minimum availability.
reason: MinimumReplicasAvailable
status: "True"
type: Available
- lastTransitionTime: 2016-10-04T12:25:39Z
lastUpdateTime: 2016-10-04T12:25:397
message: 'Error creating: pods '"nginx-deployment-4262182780-" is forbidden: exceeded quota:
object-counts, requested: pods=1, used: pods=3, limited: pods=2'
reason: FailedCreate
status: "True"
type: ReplicaFailure
observedGeneration: 3
replicas: 2
unavailableReplicas: 2

=%, —BDeploymenti#EBIE 7 & IEAT(E, Kubernetesi§&EFTREU KRS Progressingt/REH

Conditions:
Type Status Reason
Available True MinimumReplicasAvailable
Progressing False ProgressDeadlineExceeded
ReplicaFailure True FailedCreate

AJgEB Deployment, F8H [EFEIE1TRIEthControllersl @it inamespace FRIELER, MMARREENA AL, HE
HEBCRISME, Deployment ControllerfieTmlH R, EFEZIDeploymenttPIRASEFTAMIN (

Status=True *ﬂ Reason=NewReplicaSetAvailable ) °

Conditions:
Type Status Reason
Available True MinimumReplicasAvailable
Progressing True NewReplicaSetAvailable

Type=Available , FH status=True FLNEAIDeploymentEERMEAIAMY. HIETHMEHBERBHPIEENSER
E. Type=Progressing , 7 H status=True FIEHIDeploymentlIE{EFHKS; ELbTFprogressingIRzS; MEEMIN
SRERE, FRRFFAENSNITRMEIEATE (BEEFERSHNER—IABG

A, Reason=NewReplicaSetAvailable EMxZ&EDeployment5er) .

BI{$F kubectl rollout status 3EIEDeploymentiH#FiIZE B LM, WRDeployment2#BiT &L 28, M kubectl
rollout status JFRIREIEFHRER,

$ kubectl rollout status deploy/nginx-deployment

wWaiting for rollout to finish: 2 out of 3 new replicas have been updated...
error: deployment "nginx" exceeded its progress deadline

$ echo $?

1

1R ERMAIDeployment

[\ FBF 52 i ADeploymentfF A R E 1 3&E B Tk M AIDeployment, R EEEDeploymentfiPodiEiR N ZMAE
B, MBI B/IES. CRZIGEINRE, EEEERE.

IR TRER



A EDeploymentti®E .spec.revisionHistoryLimit FE&, MMIBEIZDeploymentE{REE Z /D HRZASReplicaSet,
HRWBEESUIRKE, BINERT, FIEEIIHEREEHERE, EERNMRAS, KIAR2,

AR PRI FRIRE NG SEEMDeploymenttIFIBHLIER, X2 S DeploymentItiEEIR,

A%l

Canary Deployment (&4 &E)

WRE(FRADeploymentfa—E0 AP S ARSZ 2] A FhRAS, MR BAIRER managing resources #iRIE 28BN, BlIiEZ
1 Deployment, & 1"DeploymentXt i/ & B AIHRAS.

‘w5 Deployment Spec
S5 HEthKubernetesit & —#%, Deployment®EZ apiversion . kind ] metadata HFER, HAERAEEXHN
—RRIER, BB ¥ deploying applications , EEEZR#FMAM using kubectl to manage resources X434,

Deploymenti®FEZE— .spec section ,

Pod Template

.spec.template %‘E .spec H‘E—LZ\%E"]$EQQ

.spec. template =—"1 pod template , B5 Pod B EtBEMschema, FTERREMN, HHBIKE apiversion
¥ kind ,

IR T PodhEBERIFEL 2 5b, DeploymentfIPodiEMR M FIEEE SRR EF RS, NTFin%, BRENSHEHM
Controller&%&, %M selector)

.spec.template.spec.restartPolicy Rﬁi"l—%ﬂ: Always , tﬂ%iﬁ?'a‘?i?, U'\Uﬁ‘gflﬂjii}\ﬁo

Ll

.spec.replicas =—TAIIEFER, FATIEEHAELM spec.replicas HIENE, EIAW1.

Vi £
.spec.selector =—PEIEFER, 18T ItDeploymentffixBXiIPodRY label selector ,
.spec.selector WAZMS .spec.template.metadata.labels FEUCEZ, FTNLSGHEAPIIELE .,

TEAPIRRZR apps/vibetaz B, QNRAKRLZFIEE, M .spec.selector [ .metadata.labels ANEBERIA
'—ﬁ .spec.template.metadata.labels *EE]Q ﬁﬁ'L‘,{, M\;ﬁﬁﬂﬁﬁlﬁigg$gﬁo %'1%;}%: E apps/vilbeta2
AR, .spec.selector fEDeploymentBliEfZ AT,

SFFIEIRS . spec.template ANE), HNTEIARZDEGFET .spec.replicas EXAIPod, DeploymentR]BESR IFIXLEEPod,
WMRPodBIE/NTFFIFHNE, BIESER spec.template HIEXBEIFIPod,

FEER: BIRS .spec.template A[E"HIIHE: DeploymentfctlZE, ABEIYAMLEX XM, ARBEEHAIMR
K, LR, |HPodiYRIEFERS .spec.template A[ET

IR RARRZEULEM S ZIEF2BENPod, TiICEEELIE, TEEiTS—DeploymentBliE, HIFEIS—
N ControllerflliZ ({flReplicaSetsiReplicationController) , NRXEEM, FE—DeploymentiEFEiAAEERIE TiX
pPod, KubernetesHARABEIERIXAM,


https://kubernetes.io/docs/concepts/cluster-administration/manage-deployment/#canary-deployments
https://kubernetes.io/docs/tutorials/stateless-application/run-stateless-application-deployment/
https://kubernetes.io/docs/tutorials/object-management-kubectl/object-management/
https://git.k8s.io/community/contributors/devel/api-conventions.md#spec-and-status
https://kubernetes.io/docs/concepts/workloads/pods/pod-overview/#pod-templates
https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#selector
https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/

MR ZMControllerfiZiFez K E£ES, Controllera RE MR, HESHAEEMNTN,

SRE&

.spec.strategy TEE(FFAFTIPod{EE|IHPOdRIZERE, .spec.strategy.type BJH“Recreate”s“RollingUpdate” FFHEX
&, ERIAN“RollingUpdate”,

Recreate Deployment

X .spec.strategy.type==Recreate HY, BIiEFTPodEl, SERFEFABEIMARIPo,

Rolling Update Deployment (GRziEFiDeployment)

X .spec.strategy.type==Rollingupdate HY, Deploymentl} rolling update BN EFPod, FI3EE maxUnavailable
N maxsurge IZEFRHMEFAITIE,

Max Unavailable

.spec.strategy.rollingUpdate.maxUnavailable &— T AIEFER, FATIEEEEMEREH, ATAPodMRAME.
ZEME—TEIE (Fa05) , MR EPodHEN T (flIl10%) . BEBSEITE L RNETERE
TEXZEE, G2 .spec.strategy.rollingUpdate.maxsurge 20, ABAIZIEABENO, ERINMER25%.,

g0, HEBIREN30%, WREFFIAR, |HReplicaSeta M BB ZIHIEPodEERI70%, —BFTHIPod#H N
ReadyiR7S, EReplicaSeta]#t—H MBS, AT BHiReplicaSet, MWREEFIIER, FRIMEHSEED70%H9T]
FAPod,

Max Surge

.spec.strategy.rollingUpdate.maxsurge —"TAAFE:, BTFIEEEEMTRED, BIPodfiBHENRANE.
ZEAUE—TEXNE (FIa5) , A EHEPodREN B DL (HIE110%) . R maxunavailable F0, Z{EAEE
70, BEEDLEITEERNESEREIISE ERE, BIAMER25%.,

BN, LEHIRERN30%, HRNEHFER, FReplicaSet&IENT S, HlHPodiyREEANEIT BiEEPodEM
130%, —EZPodBE#MRIE, HReplicaSetA] H—FH &, WREEMIREF, HARMRESITHIPodSHABIHIE
Pod#(E#9130%,

Progress Deadline Seconds

.spec.progressDeadlineseconds &—TAIEFER, ﬁi%F?EEi%n_'\Deployment Controller%?%é’v’/'\ﬂ‘lﬁiﬁgDeployment
HFEE failed progressing —RIMNEZFIRSHHE:  Type=progressing . Status=False , A

K Reason=progressbeadlineExceeded , Deployment Controlleri§4+4E5E 11 iZDeployment, ER¥E, —BEXHEEE
&, Deployment Controllerfl £ E5XFiR 7Y, MERRER Deployment,

WMHBIREARFER, EDHTKT . spec.minreadyseconds .
Min Ready Seconds
.spec.minReadySeconds j=— T RIIAFER, FATIEEHEIENPod# N\ReadylX® (PodIB 2RI Z MO R LR,

MAIANTR) BNz E, EHAN0 ( PodEReadyEMASHIAN R AIRS) . BT BRI ARRPodSHIANE
Ready, %M Container Probes ,

Rollback To

TEAPIRRZS extensions/vibetal #] apps/vibetal B9, .spec.rollbackTo CH#FEFA, FHHTEAPIMRZA apps/vibetaz HA
BXIFZFER, M ZHE, ZIEA kubectl rollout undo , i¥JL Rolling Back to a Previous Revision ,


https://kubernetes.io/docs/tasks/run-application/rolling-update-replication-controller/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#failed-deployment
https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/#container-probes
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/#rolling-back-to-a-previous-revision

Revision History Limit ({&iT[7 52 FRHl)

Deploymentf{E1T A SEIC R FEE T AT HIfIReplicaSetA

.spec.revisionHistoryLimit 2—""AIEFE, FATIEEERBReplicaSetiiE, MERIR, EHEEREBUVATH
Deploymentf9SRERFFAEM . BIANBERT, FiEEReplicaSet#fiiR1E, JFERIFIFMETE etcd B, {FMA kubectl get
rs BifReplicaSet5 8. E 1 DeploymentfE1THIEC B EF K 1ZHE7EEReplicaSet; ELt, —E|HReplicaSet#lFR,
Deploymenti& JoiEBIREIAB METT AR AR o

BRI, BIZFERIENTE, BEREFIA0EIAAIIHReplicaSetiG#IEIE, EXMIER T, — EfIDeploymentTti%
BR, RRNEBITHEHEERT .

Paused

.spec.paused e—TANEMN/RERMNFE, BTEEMIREDeployment, DeploymentE{EFIARE(E Z [EIH—HIX 5
2 XEEDeploymentiiPodTemplateSpechiHIEAEN, AREAFNFR, HDeploymentBliEfE, BRIAEGRT

rLEE,

Deploymentfd& A=

kubectRTHEH

Kubectl rolling update LAZEAY A T EFiPodFIReplicationControllers, 1B 221X {EADeployment, FXZFAR. R
SERImAY, FEEIMOINGEE, BIURMERTEMGE R EIREI EARAR .

R

https://kubernetes.io/docs/concepts/workloads/controllers/deployment/


https://kubernetes.io/docs/user-guide/kubectl/v1.8/#rolling-update
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/

StatefulSet

StatefulSetB M T4 E IR :

o HINIATS: ARMRZNLFIZEHIENEXR, AJEFERINFGEE), XEE, E1PodiEiafs, HEIEMN
Pod A AR FTPodiIMEIRR—4E, X, [RIThIiEE 7 rIgEEA AR SPodi A%, ThIaEIFPod,

o TFHBIATS: BMEPodiFiatiER, ThHRMNTFMENZER—17.

o ZR[A: StatefulSet@—F457kAIDeployment, RAITLIXDeploymentfPod BFf+RESEE, HmSHINFE
E TPodZ [BIMIRINE R ; RS IR AIPersist Volume, #E T Pod 513X (W1zhE 2 BIHIX %A, HEltt, Pod
BERERE, KSBIAaRE, -

StatefulSetZ A FEBRHIRNSHRANITIERTHAPIIISR, StatefulSet?E1.8FEbetahi 4,
EEDeploymentA K& —40 Pods BI8RZE, HXLEPodhIHEF M —HIRERIE.

% Deployment —#%, StatefulSetEIEE T HHREISZ3spechIPod, S5Deploymentf[E, StatefulSetsAE1NPodfREE G
"5, XLPodEMIBEIIspectBlZEH), EARTTEIR: BT Pod#iE —MIRXMRIINRAR, EMEEFNEAEHRNARE
FRZARIRTF

StatefulSet5 {E{alE . ControllerfIiE A8 E] . AR {EStatefulSetS T RHE XHAEIA, StatefulSet Controllers Ml
WSHITVENER, MMAREERE,

Using StatefulSets ({ffFfStatefulSet)

StatefulSetEHFIATIZR:

o WRE. E—HIRMEIRIR,

o RE. FANKNTEFE,

o BARF. MHENEENSENR (B): MERINF. ¥ ROBINF) .
o BRF. MHERMBRMLL.

o BF. BoIREIER.

FELEXH, REZPIBAE (EFMFE) HAANKRIE, URNARFAFEEAREMTRATREFBE. MR
M, MINZ(ERRMITIREEI4rIController&BE RN A, 140 Deployment 81# ReplicaSet AIREEE G IEMITIATE

Limitations (PE3l)

o StatefulSetE—betafiiR (T BetafTERHVERIR) , 1.5 FTHIKuberneteshR AN ANEI A,

o S5FiEEthalpha/betafiiFE—E, AJ{E4Rapiserver— --runtime-config JEINRKZEF StatefulSet,

o (ATEPodIITEEMAIE PersistentVolume Provisioner iRIBIEKAY storage class 12ff, HEEBATNTTIRE.

o fHiR/ZEES StatefulSetiE R MIfR 5 StatefulSetk BXfIVolume,, X MERN THREIER SN, XEELBBER
StatefulSetFf BBX R REEEMNE.

o StatefulSetERIEE— Headless Service fARPodINK S, BB =TAIZ L Service,

Components (ZB14%)

THEAYREIET T StatefulSethg B,

e ZJunginxfiHeadless Service, FTIEHIMAIHZ
o FZHwebhyStatefulSet, ©H—1"Spec, RnA3 T nginxdl7s,


https://kubernetes.io/docs/concepts/workloads/controllers/statefulset/#term-pod
https://kubernetes.io/docs/concepts/workloads/controllers/statefulset/#term-deployment
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/
https://kubernetes.io/docs/concepts/workloads/controllers/replicaset/
https://github.com/kubernetes/examples/tree/master/staging/persistent-volume-provisioning/README.md
https://kubernetes.io/docs/concepts/services-networking/service/#headless-services

o volumeClaimTemplates}§{& A PersistentVolume Provisionerig {4 PersistentVolumes , MTIRETEE RIS,

kind: PersistentVolume
apiVersion: vi
metadata:
name: pv-volume
labels:
type: local
spec:
storageClassName: manual
capacity:
storage: Gi
accessModes:
- ReadwriteOnce
hostPath:
path: "/mnt/data"
kind: PersistentVolumeClaim
apiversion: vi
metadata:
name: pv-claim
spec:
storageClassName: manual
accessModes:
- ReadwWriteOnce
resources:
requests:
storage: 3Gi
apiversion: vi
kind: Service
metadata:
name: nginx
labels:
app: nginx
spec:
ports:
- port:
name: web
clusterIP: None
selector:
app: nginx
apiversion: apps/vl
kind: StatefulSet
metadata:
name: web
spec:
selector:
matchLabels:
app: nginx # has to match .spec.template.metadata.labels
serviceName: "nginx"
replicas: # by default is 1
template:
metadata:
labels:
app: nginx # has to match .spec.selector.matchLabels
spec:
terminationGracePeriodSeconds:
containers:
- name: nginx
image: nginx
ports:
- containerPort:
name: web
volumeMounts:
- name: task-pv-storage
mountPath: /usr/share/nginx/html


https://kubernetes.io/docs/concepts/storage/volumes/

volumes:
- name: task-pv-storage
persistentVolumeClaim:
claimName: task-pv-claim

Pod Selector (Podi%}¥z%)

1@%\2ﬁi§§8taterISetE§ spec.selector ?Eﬁu@@aﬁ .spec.template.metadata.labels E‘\]LabeI° T:T:Kubernetes 1.82
B, spec.selector FERFEENIANBIE. E1.8RESHRAF, WKRIEELEIPod Selectori§ s 57t StatefulSettl
ESFEPIIEEIR,

Pod Identity (Pod&1%)

StatefulSet Pod Bl —HI5 4, BIERFH (ordinal) . FEMMEITIRAIENTZME. SHOMESPod (BB
%) , FNEPod#AEZIM ™Node L,
Ordinal Index (EFMIZES])

JFF—PENDEIARStatefulSet, StatefulSetREIEMNPodiS B — N EEFS, SEE[0, N) , FHMEE—,

Stable Network ID (F&EHIMLRID)

StatefulSetP#JET™Pod, MStatefulSettIZFRFMPodiIFEURERENZ, MWIENENBAIERNE s(statefulset
name)-$(ordinal) , _EEIBIFIFH, KESBIEEZH web-0,web-1,web-2 HJPod, StatefulSetr]LA{FERA Headless Service
SinH EPodiVig & . ttService BRI RSN Y. $(service name).$(namespace).svc.cluster.local , EH
HRcluster.local’@ & #HH T . ERIEREMPodlt, BXNSRE— T LEEMDNSFEH, KANUTER:

$(podname) .$(governing service domain) , ELAPgoverning servicefStatefulSet =AY servicename FERTE X ,

AT ZCluster Domain, Service B, StatefulSetZ R K a1alF i StatefulSethIPodAIDNS BZ FRA—LER A,

Cluster Service StatefulSet

- StatefulSet Domain Pod DNS
Domain (ns/name) (ns/name)
cluster.local default/nginx default/web nginx.default.svc.cluster.local web-{_O..N-
1}.nginx.default.svc.cluster.lo
cluster.local foo/nginx foo/web nginx.foo.svc.cluster.local web-{O..N-
1}.nginx.foo.svc.cluster.local
kube.local foo/nginx foolweb nginx.foo.svc.kube.local web-{0..N-

1}.nginx.foo.svc.kube.local

HEE, BRIE otherwise configured , Cluster Domainig#1&59 cluster.local ,

Stable Storage (I2EHITZHE)

Kubernetes & "VolumeClaimTemplatefllE— PersistentVolume , fE_LEMInginxRBlF, T PPodEWEI—1
PersistentVolume, EHEIERA ny-storage-class BIStorageClass¥11 GibAITFfE., MR KIEEStorageClass, N5
{ERERiAStorageClass, H—"Pod#EEFEEZ—"Node LA, TR volumemounts N§IEZ 5 HPersistentVolume
Claimst8xEx#IPersistentVolume, i&EEE, ZPoddjStatefulSetiMIFRAT, 5Pod#IPersistentVolume ClaimstE<Ex
KiPersistentVolumes MR, XANFFEITEHK .

Deployment and Scaling Guarantees (ZBEFM4ERRIE)


https://kubernetes.io/docs/concepts/services-networking/service/#headless-services
https://kubernetes.io/docs/concepts/services-networking/dns-pod-service/#how-it-works
https://kubernetes.io/docs/concepts/storage/volumes/

MFEENN B A StatefulSet, HIBEPodrY, EATIFEM{0..N-1}MIRFCIZE,
LPod#EMIRRET, EATIRMIN-1..0IRFLLE,

BT SRENATPodZHI, EMFTE“BIZE W JRunning and Ready,
fEPodéR 1L Z Hl, FREN EE WA XHF.,

StatefuISetT\F_\'ZiZﬂ% pod.Spec.TerminationGracePeriodSeconds iﬁ?\joo 5X$¢1ﬁi5£%7ﬁf’£\, EEQJJXED‘U@E/A{E&O ﬁ;&
#H—iRBE, 1555 force deleting StatefulSet Pods ,

eI EdRiIngink R~ BlIBT, 3EMweb-0, web-1. web-2f9IFEE=TPod, fEweb-0IE#E Running and Ready ,
web-118 T EERE, M7Eweb-1 Running and Ready 2 Riweb-2i8 R #EE ., R web-05kK, #Eweb-1 Running and
Readyz /5, 1B7EiEniweb-227l, web-2§A~=E5), EZXIweb-06%INE /FFHRunning and Ready.

MR @dpatch StatefulSet>kscaleEBERIRAE, FIUIRE replicas=1 , Mweb-2ERWE L, FEweb-2TEXH]
MRz EI, web-1RSHERIE, WRweb-0kMAEEWeb-2R IEHTERFAZE. web-12£1EZHI, web-TERSE
1E, FRIEweb-0E%Running and Ready,

Pod Management Policies (Pod&IE&ES)

fEKubernetes 1.7 R EShRAH, StatefulSet R IFEHHMARHERRIE, BATIEIT . spec.podManagementPolicy FEXIREZE
E—MR S RIE.

OrderedReady Pod Management (OrderedReadyf\IPod&EIE)

orderedready PodEIEZStatefulSetlEIAE., BT LA TR,

Parallel Pod Management (1T Pod&EIE)

parallel PodEIEZE1fStatefulSet Controller H1TRENE & IEFiBPod, HEBAEEFPodERMIHE LS —TPodz
BT “Running”#1“Ready"s 5224 Ik,

Update Strategies (EFRER)

TEKubernetes 1.7 ESARAF, StatefulSethd .spec.updatestrategy FERIFIRED B FZE A StatefulSetFPodiIE
282 BE. BERNER/EARF. AnnotationfiRENEH .

On Delete

onpelete EEFTSREESCENTIEEE (1.6F0LART) HY4TH. = spec.updatestrategy JRIEERT, XEEIAKEE. Z
StatefulSeth .spec.updatestrategy.type IREN onbelete , StatefulSet Controlleri§ A< B &hE HiStatefulSetHY
Pod, FAF FEIMIERPodA{EControllerBlliZFTA0Pod, M RBRXTStatefulSethy .spec.template HITHIIEIN,

Rolling Updates

RollingUpdate BBHTEREE A TEStatefulSetAIPodSEI BRI E#T, ZiStatefulSethd . spec.updatestrategy.type 1%
&7 Rollingupdate B, StatefulSet Controlleri§#EStatefulSetIfaHEFAIEE MPod, BISIREBPod&RIE (MEX
FSR&)) HNIRE#TT, 8XEH—TPod, EEMHFIZE" ZHI, BHFFEEEFHIPodi#E ARunning and
Readyik3s.

Partitions (9 X)


https://kubernetes.io/docs/tasks/run-application/force-delete-stateful-set-pod/
https://kubernetes.io/docs/user-guide/pod-states/
https://kubernetes.io/docs/concepts/workloads/controllers/statefulset/#deployment-and-scaling-guarantees

A LABITIEE . spec.updateStrategy.rollingUpdate.partition XY RollingUpdate BFTRISHITOX, WRIEET D
X, M=iStatefulSetfd .spec.template EHHS, BBEARTHFTHXNFEIIFAE spec.template #XEH, BH/N
THOXNFHFEPodsE A 2EH, BMEMREN, LR ERMURBIMRAEREIZE. WRStatefulSethy
.spec.updateStrategy.rollingUpdate.partition j(:_FE .spec.replicas , IJ-l\U .spec.replicas E%ﬂ%x%{%}%ﬁﬂﬁ
Pod, AAZHIERT, BAFEEAIX, BURCVEHITNERER. SLEDSIITOMERLT, DEEEE
BH.

What’s next (T—3%)

e Follow an example of deploying a stateful application.
e Follow an example of deploying Cassandra with Stateful Sets.

[RX

https://kubernetes.io/docs/concepts/workloads/controllers/statefulset/

RENES

TEK8sHIBlIEE StatefulSet: hitp://www.cnblogs.com/puyangsky/p/6677308.html


https://kubernetes.io/docs/tutorials/stateful-application/basic-stateful-set/
https://kubernetes.io/docs/tutorials/stateful-application/cassandra/
https://kubernetes.io/docs/concepts/workloads/controllers/statefulset/
http://www.cnblogs.com/puyangsky/p/6677308.html

Daemon Set

What is a DaemonSet? ({+4&ZDaemonSet? )

DaemonSetffi{RFiE (F—Lt) Nodelz{TPodBIEIAR, BEENode#iRINEIERE, Pod#iRINZEINode L, BEEMEREH
MERNode, XLEPods#kiuikE|U, MIFfDaemonSeti§BEERIZEAIPod,

DaemonSetfJEEI IR Z :

o EETNode bz TRt ZfEdaemon, HIAIES T™Node LiE1T glusterd . ceph o

o ST Node bizfTHE W Edaemon, HIUN fluentd BY logstash ,

o 7EB T Node izfTNodelsimdaemon, % Prometheus Node Exporter . collectd . Datadog Agent , New
Relic Agent@Ganglia gmond

EEENERT, —TDaemonSet, BEMABNode, ERATEMEEdaemon, EERMIRE A REXE—KEIR
daemon{#f Z"DaemonSet, B3R EREHEEFRARIRGH/EARAFENcpusr/NEK,

Writing a DaemonSet Spec (4sE5DaemonSet Spec)

Create a DaemonSet (gli#DaemonSet)

SR AFEYAMLY {4 i iADaemonSet, 540, TEHAY daemonset.yaml N{FHEIATIGIT fluentd-elasticsearch
Dockeriz{%&fIDaemonSet:

apivVersion: apps/vilbeta2
kind: DaemonSet
metadata:
name: fluentd-elasticsearch
namespace: kube-system
labels:
k8s-app: fluentd-logging
spec:
selector:
matchLabels:
name: fluentd-elasticsearch
template:
metadata:

labels:
name: fluentd-elasticsearch

spec:

containers:

- name: fluentd-elasticsearch
image: gcr.io/google-containers/fluentd-elasticsearch:
resources:

limits:
memory: Mi
requests:
cpu: m
memory: Mi
volumeMounts:
- name: varlog
mountPath: /var/log
- name: varlibdockercontainers
mountPath: /var/lib/docker/containers
readonly:
terminationGracePeriodSeconds:
volumes:
- name: varlog


https://github.com/prometheus/node_exporter

hostPath:
path: /var/log
- name: varlibdockercontainers
hostPath:
path: /var/lib/docker/containers

° E?YAMLS‘U&F@UEDaemonSet: kubectl create -f daemonset.yaml

Required Fields (WESFER)

5B EfKubernetesE B—4¢, DaemonSetEZE apiversion , kind A metadata FEX, BR{FEAREXHNE

B, 1554 deploying applications . configuring containers I} working with resources ,

DaemonSet®FHEE— .spec F7,

Pod Template (Podi&tR)
.spec.template % .spec EFL%%%E“]?EQZ_Q

.spec.template =—" pod template , B5 Pod BEAREHENER, RATERHREMN, &F apiversion
g kind o

FRPodfIMTFFERSP, DaemonSetFHIPodRIRNFHEEEHRIIRZEE (1S pod selector)

DaemonSetEF'E‘\]Podﬁfﬂilz\iﬁﬁﬁ%?: Always E’\] RestartPolicy , ‘mﬂ%ﬁ?, jﬁ.}\ﬁ\j Always o

Pod Selector (Podi%i%z2)

.spec.selector FERE—TpoditiEss., THIEAS Job B .spec.selector 1HIE,

MKubernetes 1.8#2, BIATIEES .spec.template AYLabelfHILEZHIPOdIEIRES, WMERIXFEREBZE, Pod Selectorld
ABEBIME, SelectorBAIAS kubectl apply AAFEA. BI, —EDaemonSet#itlE, EHY spec.selector FAAH
5, MMZEPod SelectoralREA S PodiITIIL, MBS IREAFHER,

spec.selector eHMMNFERAMIIIR:

e matchLabels -5 ReplicationController B9 .spec.selector 18[E],

e matchExpressions - AV IEEkeyFlIZR. valueFllRk, ARk SkeyivaluelBXEBAGERNAR, RMEESRMN
prit e

HEMEEMU LM PNFERE, WM& ZBANDXZR,

WRIEET .spec.selector , BUWIS .spec.template.metadata.labels PLEC, SNRAKIEE, MEIANEE. L
B BB WAPIELE,

Lo, EBE AN EEMRES IEFEIELENEIPod, FERBITS—1"DaemonSetif 2@ T H
Controller (#ReplicaSet) #{TICE, ZMI, DaemonSet Controller&iANAFiPodEHELIZER ., Kubernetes e
FRLEFRIZ M, EATRERRER TR —FIER, RFHNE—"TNode LRIZEEARRENPod#TMIK,

MR EIZE—DaemonSet, 4

// TODO

Running Pods on Only Some Nodes (R7#E—%Node iZ1TPod)

WNERIEET .spec.template.spec.nodeselector , MlDaemonSet Controlleri$7E51% node selector ILHEZHINode L Bl 7
Pod, [E#, WREIBET .spec.template.spec.affinity , NIDaemonSetiZHlEFIFTES % node affinity FLEZAINode
L BliEPod, WRAIEE, NMIDaemonSet Controlleri§&ERTENode_EAlIZEPod,


https://kubernetes.io/docs/user-guide/deploying-applications/
https://kubernetes.io/docs/tasks/
https://kubernetes.io/docs/concepts/tools/kubectl/object-management-overview/
https://git.k8s.io/community/contributors/devel/api-conventions.md#spec-and-status
https://kubernetes.io/docs/concepts/workloads/pods/pod-overview/#pod-templates
https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://kubernetes.io/docs/concepts/workloads/controllers/daemonset/#pod-selector
https://kubernetes.io/docs/user-guide/pod-states
https://kubernetes.io/docs/concepts/jobs/run-to-completion-finite-workloads/
https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/
https://kubernetes.io/docs/concepts/configuration/assign-pod-node/
https://kubernetes.io/docs/concepts/configuration/assign-pod-node/

BER: JBRIENE:  ( k8s nodeSelector&affinity) : http:/blog.csdn.net/yevvzi/article/details/54585686

How Daemon Pods are Scheduled (#{aifEDaemon
Pods)

BE, Pod7zEli&Ml2R Hiz1T2HKubernetes Schedulerii%hd, {B2, EDaemonSet ControllerflliZiPodE R E 5%
WEEMENE LB1T (FECIEPodIIEZET .spec.nodeName , EthSchedulerid ZB&IEE X LEPod) , FELk:

e Nodely unschedulable FE§AZDaemonSet ControllerfdZJ5R .,
e El{#Scheduleri&RE5, DaemonSet Controllerth A A BIZEPod, XAFiRiT N ER SIS B M.

Daemon Pod X3FFTIRERY taints and tolerations M, (BEfIENIU TRIEE tolerationseconds HJtaintfl
%2 NoExecute toleration,

® node.kubernetes.io/not-ready

® node.alpha.kubernetes.io/unreachable

XHER LAFREB A TaintBasedevictions alphaIfBERT, ZiNodedIME)ER (MWK LX) B, BATEAMRINE, (X
TaintBasedevictions INBERBAN, EfIEXLER FTHASKIKZE, {E=NodeControlleriIiE4RAZ1T A MHINE,
e R NtolerationFIKE) .

Efilthtolerate LATHY Noschedule taints:

® node.kubernetes.io/memory-pressure

® node.kubernetes.io/disk-pressure

B BXcritical Podfy3z358Y, H HDaemonSetthfPod#inic Ncriticalld, = eliZDaemon pod, Daemon Pod%
79 node.kubernetes.io/out-of-disk HJtaintBIZEERIM Noschedule Hitoleration,

BEE, WMREA7TAphalJgE TaintNodesByCondition , IR Noschedule Taints{X7E1.88FE ShRAHEIE,

Communicating with Daemon Pods (5Daemon Podi&(g)

5DaemonSethrIPodBERN AR E:

e Push : fgE&DaemonSetd#IPod, BEMAEEIH thServicefRsS, FIMNLITEIEE. EITSEE in.

e NodelP and Known Port : DaemonSeth#IPodA] IA{ER hostrort , DAfEEIINodefIPI5alPod, EFEEEIT
EMARXAENode IPHFIR, HEERO.

e DNS : {FRHEREAIPodiEFE3 0 headless service , fATGEMA endpoints FIREIMDNSEEZ TAILRRIN
DaemonSet,

e Service : {FAERIIPodiEEeEtIEService, F{EMZService>kihalfEHINode EiIdaemon, (FTERIAYF
Node)

a3

Updating a DaemonSet (E#iDaemonSet)

R NodefLabel#E R, DaemonSet=ILENIEPodsRINZIFILECAINode, HMAITE NodeffiifiPod,

1RE] A &2 DaemonSetBlIEfIPod, B2, Pod AR FEHMMEFTER. i, ETXREIE—"Node (EMEERERIZ
#R) B, DaemonSet Controller{iksRE&{E B EIA1ER

BE] A MIFRDaemonSet, WNR{EF kubectl IETE --cascade=false , FRAPodIZREENode t, RS, EaILMERATR
EIRIIERBIE— " FifIDaemonSet, HiDaemonSeti&iRFIFE BA LEMINEN. EFENPod, REPodIEIRH AT
fic, (EEASEREMIFIXLPod, FFEZEBIIMEFPodIMBRNodefI A, RHIBIZEMAIPOd,


http://blog.csdn.net/yevvzi/article/details/54585686
https://kubernetes.io/docs/admin/node/#manual-node-administration
https://kubernetes.io/docs/concepts/configuration/taint-and-toleration
https://kubernetes.io/docs/concepts/services-networking/service/#headless-services

7EKubernetes 1.6 R EghrAsH, EAIAEDaemonSet - perform a rolling update ,

KFAIKuberneteshR 4545352 35 Node S IR E #,

Alternatives to DaemonSet (DaemonSetfIEX A xE)
Init Scripts (¥ HIZ)

BEI7ENode FEIZR/EENES] (FIGN(ER init . upstartd B systemd ) , AJLAB{Tdaemonitiz, XEIFFEFH. B
=, BidDaemonSetiz{TIXLEHRER L MLA:

o HEBMIENIEEdaemon#EMN A, MGNARER—H.

o HEMNEEESN TR (WPodfEtR, kubectl ) FAFdaemonFINFHIER.

o KRFHRAHIKubernetes A S35 DaemonSetflEAIPod 5 NodeF+Rk T1Eif Z BRI,

o EEBERRHINAZETIEITdaemon=iLi&N A2 MdaemonfEE M, HR, LABIESRPETMAE
PodfiEfTdaemonfI 5=, TEiZBMR (a1, HiZ@idDocker/35))

Bare Pods (f§Pod)

A AE%BI#EPods, 3EEPOdIZITESFERINode L, B2, DaemonSetaE i TEIEREMmEMIEREL IEAIPod,
a0 7ENode I FES Node i RIT 4R (FIRIMZFAR) BIERT. BEiLt, ENiZ{EFDaemonSetmiEEMBIEPod,

Static Pods (5#35Pod)

LB XS AN HKubelet 3 MR N B RFENAAREIEPods, XL static pods , S DaemonSetR &, ##
SPodFiA{EAkubectisi EfttKubernetes APIE i T EIE, F#SPodMK#iTapiserver, XEHALRHEMIERL
TREM. 5, ESPodRIBEEERESWER .

Deployments

DaemonSetsZ{lF Deployments , EAENIEEIE T Pods, #HHiXLEPod#iE FHILELR IFRIHFZE (FlilwebARSS 2,
FhiERS) .

RATIREARSS (£ Deployment, BIANRIR, FEMEIAMETNRNARLEIZFHPoIGITEM TN ENLEEERSS, H—
PPodBI IR AEMBRELEN LIEIT, AFESRTHMPodEREY, FIfERADaemonSet,

R

https://kubernetes.io/docs/concepts/workloads/controllers/daemonset/


https://kubernetes.io/docs/tasks/manage-daemon/update-daemon-set/
https://kubernetes.io/docs/concepts/cluster-administration/static-pod/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment.md
https://kubernetes.io/docs/concepts/workloads/controllers/daemonset/

Configuration Best Practices

AXERFHES TETAPER. N TXHENRGIRSINNEERETLE.
RE—MENIXMYE., MRMFEINAAFEXTRZEL, EBRENMAER, BAEIMK, RBXRissuediZZPR (pull

request) .

General Config Tips (EMECETips)

o EXEERN, EESMVREAPIRAE (Hr1Av1) .

o REXMRMZBEXTERZH, NEFEMERSEHRGT. X, URFE, JUREDREE. NRFE, &
A A BN SRR E RO E .

o {EAYAMLMIFJSONREREN . REXERNE/LFABERL T MERER, BYAMUEENAFENR
%,

o REARN, BHEXNRAGHEITXMG., —ITXHBELESTIXUHESTHEE, ES guestbook-all-in-
one.yaml| XAER IEERITA .

EE;I%:, EIL‘MEE%J:WJ%FWF% kubectl ﬁ/ﬁ\, Jtl:fL’"\EEJL\/{EEEESUfFﬁﬁEEiEFﬁ}% kubectl create o 'I%
ZRATHEHNEZAET,

o TERETVEMRIME - BENS/NNEERHDHEIR.

o X RIMAIIFEANNOtation

“Naked” Pods vs Replication Controllers and

Jobs (“#£”Pod vs Replication Controllers/Job)

o MRE—TTNHEERIEPod (REIESR: PodiREHER replication controller) , AERBRAR. &
NodeX& 4 HIEHIER T, MPodlEFRMEFNE.

PR T FLEPATEAY restartpolicy: Never FZEESM, Replication Controllers 2 tEEIEGIZEPodE ATEY, —1 Job 3
% (BribTBetalkiS) tHAJREEETR.

Services

o BESRIFEMRM replication controllers ZBIBIEE—1 service , X{EBschedulergEi% o 849k ServicefPod,
RAR ] MER LT R BARZE D — T BIAERIEF SRIA Z I ER:

1. Bl##Replication ControllerTi N EERIAE (XIESi&Breplicas = 1) ;
2. Bl#EService
3. #AG¥ BReplication Controller,

o [RIEEIINE, FNAEER hostrort  (FIU0: FFnode daemon) , EIEEEENode LREMNIHOS, HiE
FEPodHBEER] nhostrort , HTFIRIME, TAEPodHEERR - B REEAE SKubernetesSE 21 INode— 1 Z 1Y
Pod,

MR AIAFHEFOFTIAIR, FIAER kubectl proxy and apiserver proxy 3§ kubectl port-forward , &R A{EH
Service MRFITIMNBIRS A,


https://github.com/kubernetes/examples/tree/master/guestbook/all-in-one/guestbook-all-in-one.yaml
https://kubernetes.io/docs/user-guide/replication-controller
https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/#restart-policy
https://kubernetes.io/docs/concepts/jobs/run-to-completion-finite-workloads/
https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/
https://kubernetes.io/docs/concepts/services-networking/service/
https://kubernetes.io/docs/tasks/access-kubernetes-api/http-proxy-access-api/
https://kubernetes.io/docs/tasks/access-application-cluster/port-forward-access-application-cluster/
https://kubernetes.io/docs/concepts/services-networking/service/

MREEEESEEN L REPodIRO, BMSER NodePort Service, BEE{ER hostport ,

° EE:_F'—ﬁ hostPort *EEEQJE, ﬁi%{iﬁﬁ hostNetwork o
o YRR EEkube-proxy i EktaEiit, {FMBheadless services B kMRS, Mheadless services ,

Using Labels (#RZA9{EFR)

o ENX. [ERREBINRAN BEFIIBENNEN B labels , A0, AEIELabelfiNZEI—HPodk E X R FE L
Service (I8 service: myservice ) , EZBRMRTEIEPodAreplication controller (54 controller:
mycontroller ) , {REIZMIAIARIRIENX BLabel/B1E, G140 { app: myapp, tier: frontend, phase: test,
deployment: v3 } , XIFARAVFRIFER T L TN REA—AFIUN, FIBIRICT tier: frontend AIPodHY
Service; Zi‘myapp”N FRIFATE test’ MERAVAM, BRI ENRBGI, FS guestbook AR,

ETEAN. MNEEESRPEBISTE T RTIREIIRE, MIFEFTServicehVitiZ=3U5c £ Replication Controllerf]
EEFRENAN, REMBESZ M EERIService, 510 rolling updates

o NAERENEH, E7EReplication ControllerZRHBBEERAEE, FIMIENBIMIEE. ’E version IEHR
EH. RohEFHLIE—FHAController, TIAZISHINEIController, Fith, kAT FAIControllerZFRAIGES
B, BXEZIFMES, EZHrolling-updatedn L HHY documentation ,

158, Deployment 3355 % T &EIEReplication Controller version names FIZEE, XNRAVEALEIRES
DeploymentiiR, NRE AN 1ZspectIELN, MDeployment Controller(§ARTIRANERER, FIGEFRIRSE R
EIRS.,  (DeploymentfI &R HEBIE extensions APl Group B9—38% . )

o IRETLAIRIELabeli# T, HTFKubernetes Replication ControllerflService{f$fiLabel3RILEZPod, B 1t AT Ml
P18 X% LabelEMIBRControllersg ServicefIPod, R EMIFRINEPodfILabel, EControlleri$&8IE—"HTAIPod3
BRE. X2—1MERANAE, ARAXREHMERZEIEE"HIPod, BZH kubectl label TR,

Container Images (B EE(%)

e default container image pull policy & IfNotpresent , MIRBHZREZEFE, NS Kubelet FAEHEUREAVIGE)
B, WMREBIRZSHIERS, NATE. yamISXXERIEE Always BIRIENEREE ( imagePullpolicy: Always )
FERGLEIBTE 1atest HR%,

RN, UREBIBTENRGARE latest %, BN myimage:vi , FHFEEFTHHEBMZNEZ, NKubelet
BASHRFNEG, UBIEMREGNENENEMRGIGE (FINKMN nyinage:v2 ) , HREEBHEEE
EIEMAIRRAS, MImAERLLEIRE,

AR BEFDIEBRRN, NBRER latest HF, RARBRHRIREASTHMNRANEGH BRHER
R

o E(FATERANERS, TEAEME (SHA256) RIETHRG., XMAERERGKITSEN. BXEREG
WENIFMES, B2 the Docker documentation ,

Using kubectl (kubectlfJ{EF)

° EEJ@EE@%}R"FTEH@ kubectl create -f <directory> ﬁﬂ%’% <directory> ':F'Eﬁ?,ﬁﬁﬁ .yaml ,
yml F .json XEAEHKILEN SR, FHIGEELE create @<,

[ fﬁﬁﬁ kubectl delete ﬁ'ﬁ7f<% stop , delete ﬁﬁ stop Iﬂﬁgﬂ@ﬁﬁ%, stop E%&-ﬁ-ﬁﬁo

o {FMAkubectittBiR/E (BIEXMEM/SLabel) FHiTgetfldeletei®fE, &2 label selectorsand using labels
effectively ,

o {FF kubectl run F expose RRBIBFMBERNAZRIBE. BXRM, 1ESHquick start guide


https://kubernetes.io/docs/concepts/services-networking/service/#type-nodeport
https://kubernetes.io/docs/concepts/services-networking/service/#headless-services
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/
https://github.com/kubernetes/examples/tree/master/guestbook/
https://kubernetes.io/docs/tasks/run-application/rolling-update-replication-controller/
https://kubernetes.io/docs/tasks/run-application/rolling-update-replication-controller/
https://kubernetes.io/docs/concepts/workloads/controllers/deployment/
https://kubernetes.io/docs/concepts/overview/kubernetes-api/#api-groups
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/
https://kubernetes.io/docs/concepts/containers/images/
https://kubernetes.io/docs/admin/kubelet/
https://docs.docker.com/engine/reference/commandline/pull/#pull-an-image-by-digest-immutable-identifier
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/#label-selectors
https://kubernetes.io/docs/concepts/cluster-administration/manage-deployment/#using-labels-effectively
https://kubernetes.io/docs/user-guide/quick-start/

19-Fe B R 1ELH

R

https://kubernetes.io/docs/concepts/configuration/overview/
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Managing Compute Resources for Containers (EI2H

2RENITHEEIR)

FER: ATH, EFBrequestBliFME/ &K, ImitEEHEARE. AFTHMAVRBKZ, BMmLAZE
HEENENET, RRAUSMAERENE.

F8TE Pod B, AIRIEEENEREEZ/PCPUNINTE (RAM) , HBRIEE T H/NFIREKRE, Schedulera]XfPod
TAEZIM-MNode M ITEIFHIRR., HERETIEENZFERHN, TTUEENAR, 4ENode FEFNEIE, BX
BRNRNERNZART ZENERNEZER, BZH Resource QoS ,

Resource types (iFiR3EHY)

CPUNMINTFHZRIREE . BRKEBEAR T, CPUMRIDNERMIEE, RAENFIHRMUIEE

CPUNMIAESIMNITERR , LAMARE . TERFEERIIEKR. 2RFEZEN, sIENHRE. Ef1S AP
resources , APIEJE (#PodsHl Services A @iZKubernetes API ServeriZEXF{S AT &,

Resource requests and limits of Pod and Container (Pod#l]

Har o RNR/DEKRS RABRE)

Podf BN AR AIIEEU T—1EHZ D

® spec.containers[].resources.limits.cpu

® spec.containers[].resources.limits.memory

® spec.containers[].resources.requests.cpu

® spec.containers[].resources.requests.memory

RERBEAES B8 LigErequestilllimit, BX#FELRIH{EE HPodZREIrequestflllimit, 45 E ZIFZEEAIPod

VLT

resource request/limit;iZPod P E B 81 LB BRI Irequest/limithy 2 F

Meaning of CPU (CPURIE X)

CPUZIRHIrequestllimitbAcoun B84iL, #EKubernetes®, — P cputfZF:

e 1 AWS vCPU

e 1 GCP Core

e 1 Azure vCore

e 1 Hyperthread on a bare-metal Intel processor with Hyperthreading

JL,.LtF/J\ 5{ ﬁﬁ spec.containers[].resources.requests.cpu=0.5 E’Jp‘eq-%%, 1%1IEEﬁﬁﬁ'EE,JCPUJ\/ﬁ E icpu e-%%yz!q
B—F, KA 0.1 FMTHRIERX 100m , FIFEME100millicpu”, HLEAE100 millicore”, FKAWLE—TER.
BHE/NMISIIER (W 0.1 , SHAPIEERS 10en , HBEERET 1 ,

CPUIRZRRERIENEIIINE, MTERBTIE; 017ERZ. x4z, KRR EEHNEMCPU,

Meaning of memory (RTZEHIENX)


https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://git.k8s.io/community/contributors/design-proposals/node/resource-qos.md
https://kubernetes.io/docs/concepts/overview/kubernetes-api/
https://kubernetes.io/docs/concepts/services-networking/service/

memory FrequestFlimitbAZETI AL, CI{EREENEERBEHRKR NG, HERUTERZ—: E. P. T. G,
M. K; thel{Ef: Ei, Pi, Ti, Gi, Mi, Ki, fflal, U TRFXAFERNE:

128974848, 129e6, 129M, 123Mi

MTE—THF. WTFPodEFRT B2, BT B834E8EF0.25 cpuFl64MiB (226FTi) WiFMIrequest, BT B2MNAE
FR&I390.5 cpufl1128MiB, #RATIAHPodE0.5 cpuFl128 MiBAITEMIrequest, &1 cpuf1256MiBRAITZHIlimit,

apivVersion: vi
kind: Pod
metadata:

name: frontend

spec:
containers:
- name: db
image: mysqgl
resources:
requests:
memory: "64Mi"
cpu: "250m"
limits:
memory: "128Mi"
cpu: "500m"
- name: wp
image: wordpress
resources:
requests:
memory: "64Mi"
cpu: "250m"
limits:
memory: "128Mi"
cpu: "500m"

How Pods with resource requests are scheduled (%{a]ifE

W AarequestfiiPods)

HIZEIE—"PodiJ, Kubernetes Schedulerf§APodiiF—"1"Node, I FEFMEIFLE, S Node#lEHZRABTE: 1
JPodIZAHICPUTIATEE. SchedulerfifRX FEMARLL, THREEIZNodelIF AR BitrequestZ A1/ FZNode

MNBEE, FEE, RENode LIITFrAFHCPURIREAEIFRR, BUNRBTENEKRW, HB4SchedulerhRIELE
ZNode LI HE—TPod, AR IRERHGSEIMET, FINEBEROSIER, BilENode LRIZIREER,

How Pods with resource limits are run (8 & jElimitiPod

= AfElETTRY)

Lkubelet25PodiI B N, EISCPUNANTZIRHIE BB RETH,

{§FDockerfy :

® spec.containers[].resources.requests.cpu FEIRANERZIME, ZERIRER/NEL, Fell1024, ZENF PR AED2
ﬁﬁﬂf docker run ’.:%‘%EP --cpu-shares E'\J1E°

® spec.containers[].resources.limits.cpu &3 EmillicorefEFH3ELA100, EREE B 23T 100msa] LAERAICPU
FESE., TELEREAE, BR84S HABIECPURIERIAEL,

R - BUAECEREARR79100ms, CPUERCEIHIES/\DHIE A 1ms,

® spec.containers[].resources.limits.memory SHEEEHRI—NEEEN, FHFVE docker run AFLH - -memory FRmAY


https://docs.docker.com/engine/reference/run/#/cpu-share-constraint
https://docs.docker.com/engine/reference/run/#/user-memory-constraints

fE,

MRBFBLHEAFImt, WAIRRRHAL. IRBR[REBENE, WSAEEMEEMNIZITREE—F, kubeletid
EWEME.

MR —NEERBEEAFrequest, B4 %NodeRAERHEERE, PodrlgESiRH .
B[RO A TR AN ERBITEHCPU limit, AT, EMECPUEREITA, SRITAEWRIE.
ERESRETHTRRIMtMITEAETMERIE, ESH Troubleshooting E84.

i

BIRTERIBEFERER (Monitoring compute resource
usage)

PodERIERE R #E IR S APod statusid—EB 5
WRNEREE T optional monitoring , BBABIATMEIZRRE BPod S IRIVERE)

Troubleshooting (#FEHZE)

My Pods are pending with event message failedScheduling

R Schedulertk A E{E{a]PodgEIS ILECAINode, NIPodi§{RFunschedulediXS., BHAERF XA S IEEPod
B, aF%—1"BM4, OTAR:

$ kubectl describe pod frontend | grep -A 3 Events

Events:

FirstSeen LastSeen Count From Subobject PathReason Message

36s 5s 6 {scheduler } FailedScheduling Failed for reason PodExceedsFreeCPU and possi
bly others

E LR RES, AFNode LHICPUREARR, BN “frontend’BIPodTLERE. MBENEARE, AJESSMEN, H#
RREMNEIREE (PodExceedsFreeMemory) . —R%KiR, MR —1PodfbFpendingRiS, HHEEXFERIHE
B, 5ILEBESR:

o [EEEHRIMEZNode,

o ZRIFAFEMPod, 4T pendinghIPodiE == (8],

o MBPodEEFATFFIENode, U, WRFFENodefIBEN cpu: 1 , FBArequest= cpu: 1.1 HIPodIGsKIE
TEWRE,

AJ{EMA kubectl describe nodes AR ENodelIB=ME=E, Hlu:

$ kubectl describe nodes e2e-test-minion-group-41lw4

Name: e2e-test-minion-group-41lw4
[ ... lines removed for clarity ...]
Capacity:
alpha.kubernetes.io/nvidia-gpu: 0
cpu: 2
memory: 7679792K1i
pods: 110
Allocatable:
alpha.kubernetes.io/nvidia-gpu: 0
cpu: 1800m
memory: 7474992K1
pods: 110
[ ... lines removed for clarity ...]
Non-terminated Pods: (5 in total)

Namespace Name CPU Requests CPU Limits Memory Requests Memory Limits


https://kubernetes.io/docs/concepts/configuration/manage-compute-resources-container/#troubleshooting
http://releases.k8s.io/master/cluster/addons/cluster-monitoring/README.md

kube-system fluentd-gcp-v1.38-28bvl 100m (5%) 0 (0%) 200Mi (2%) 200Mi (2%)

kube-system kube-dns-3297075139-611j3 260m (13%) 0 (0%) 100Mi (1%) 170Mi (2%)
kube-system kube-proxy-e2e-test-... 100m (5%) 0 (0%) 0 (0%) 0 (0%)

kube-system monitoring-influxdb-grafana-v4-zim12 200m (10%) 200m (10%) 6060Mi (8%) 600Mi (8%)
kube-system node-problem-detector-v@.1-fj7m3 20m (1%) 200m (10%) 260Mi (0%) 100Mi (1%)

Allocated resources:
(Total limits may be over 100 percent, i.e., overcommitted.)
CPU Requests CPU Limits Memory Requests Memory Limits

680m (34%) 400m (20%) 920Mi (12%) 1070Mi (14%)

B SR, WR—PPodirequestiZid1120mCPUEL6.23GiIRTZE, Bl iESZNode,
BEEZE rods 2By, AIEEMWLEPod5HENode M ],

FE: CPU 1120mEBIX4E/): 1800m (Allocatable) -680m (Allocated) . IR, HTFRE7474992Ki -
1070Mi

PodsFTAMZREMN TN FNodeBE, RANRATIFEFTEMFHA—FOHIR. allocatable FEE NodeStatus £5H
TPodAFNHRFEE, BXESEE, 1558 Node Allocatable Resources ,

A B & resource quota IHEE, MMFRHIBEBERNEREE, WRSNamespace—iEER, NIAIRLLE—HBA S FER

BHER,
My Container is terminated

HTHRERETE, FRARSREL. EEERRECRNERRGIMERIE, BEREPod LiHA kubectl

describe pod

[12:54:41] $ kubectl describe pod simmemleak-hra99

Name: simmemleak-hra99
Namespace: default
Image(s): saadali/simmemleak
Node: kubernetes-node-tf0f/10.240.216.66
Labels: name=simmemleak
Status: Running
Reason:
Message:
IP: 10.244.2.75
Replication Controllers: simmemleak (1/1 replicas created)
Containers:
simmemleak:

Image: saadali/simmemleak

Limits:
cpu: 100m
memory: 50M1
State: Running
Started: Tue, 07 Jul 2015 12:54:41 -0700
Last Termination State: Terminated
Exit Code: 1
Started: Fri, 07 Jul 2015 12:54:30 -0700
Finished: Fri, 07 Jul 2015 12:54:33 -0700
Ready: False
Restart Count: B
Conditions:
Type Status
Ready False
Events:
FirstSeen LastSeen Count From S
ubobjectPath Reason Message
Tue, 07 Jul 2015 12:53:51 -0700 Tue, 07 Jul 2015 12:53:51 -0700 1 {scheduler }
scheduled Successfully assigned simmemleak-hra99 to kubernetes-node-tfof
Tue, 07 Jul 2015 12:53:51 -0700 Tue, 07 Jul 2015 12:53:51 -0700 1 {kubelet kubernetes-node-tfof} i

mplicitly required container POD pulled Pod container image "gcr.io/google_containers/pause:0.8.0" alrea


https://kubernetes.io/docs/resources-reference/v1.8/#nodestatus-v1-core
https://git.k8s.io/community/contributors/design-proposals/node/node-allocatable.md
https://kubernetes.io/docs/concepts/policy/resource-quotas/

dy present on machine

Tue, 07 Jul 2015 12:53:51 -0700 Tue, 07 Jul 2015 12:53:51 -0700 1 {kubelet kubernetes-node-tfof} i
mplicitly required container POD created Created with docker id 6a41280f516d

Tue, 07 Jul 2015 12:53:51 -0700 Tue, 07 Jul 2015 12:53:51 -0700 1 {kubelet kubernetes-node-tfof} i
mplicitly required container POD started Started with docker id 6a41280f516d

Tue, 07 Jul 2015 12:53:51 -0700 Tue, 07 Jul 2015 12:53:51 -0700 1 {kubelet kubernetes-node-tfof} s
pec.containers{simmemleak} created Created with docker id 87348f12526a

T:T:J:ﬁ/j_'\ﬁuq:', Restart Count: 5 %H_TPOdEF'E‘{] simmemleak E%&EZ@JJ:#E%TS)’]{O

AI{EF kubectl get pod BY -o go-template=... IEIRIRENSTHILR IEAIContainersfIRES

[13:59:01] $ kubectl get pod -o go-template='{{range.status.containerStatuses}}{{"Container Name: "}}{{.name}}{
{"\r\nLastState: "}}{{.lastState}}{{end}}' simmemleak-hra99

Container Name: simmemleak

LastState: map[terminated:map[exitCode:137 reason:00M Killed startedAt:2015-07-07T20:58:43Z finishedAt:2015-07-
07T20:58:43Z containerID:docker://0e4095bbalfeccdfe7ef9fb6ebffed72b4b14285d5acdec6f0d3ae8a22fad8b2]]

1A AEZISEEH T reason:oom killed ML, EA oom ZROuUt Of Memory,

Local ephemeral storage (alpha feature) (ephemeral-
storage, AHulGEI{=fE (AlphaIfgg) )

Kubernetes 1.8iRAS I\ T —HM#r0EIR, AT EEBAMIGR7E6Eephemeral-storage, 7E&Kubernetes Node
kubelethIiRE & (BRI /var/lib/kubelet ) FIHEEZF ( /var/log ) TFfETENodefIRD X L, b Xt ATHPod
I EmptyDir Volume, B&EHE. REEUREHRISERFHITHENER.

ZHXEEEN", NEARERARERILEy XAVHEEESLA (FIiNfZEZI0PS) BHIE, Local ephemeral storageEB{XiE B
FiRPX; HBHBENTERINALESD X E T Local ephemeral storagefd5EE ,

EE MREATENGITNSX, RORBIAEFFHIRGEIAAISE.
FER:
SLA: https://baike.baidu.com/item/SLA/2957862
IOPS: https://baike.baidu.com/item/IOPS/3105194

RESLATNMAIRTRTZ : http://www.doc88.com/p-9082091179407.html

Requests and limits setting for local ephemeral storage (local ephemeral
storagefrequestillimitiz &)
PodiI BT BLEFHEEA T —TEHZ1:

® spec.containers[].resources.limits.ephemeral-storage

® spec.containers[].resources.requests.ephemeral-storage

ephemeral-storage HJrequestflllimitbAZF TN E(I, FIERBHENTE RBEKRTAE, HERUTERZ—: E.
P. T. G. M, K, thel{§R: Ei, Pi, Ti, Gi, Mi, Ki, #la, M TFRERABERNE:

128974848, 129e6, 129M, 123Mi

FE, U TFPodEFRm NS, B 1SR E—12GiBMlocal ephemeral storagefirequest, F & 25Mlocal ephemeral
storagefdlimit;24GiB, ALk, PodH4GiB#local ephemeral storagefirequest, limit38GiB,

apiVersion: vi


https://baike.baidu.com/item/SLA/2957862
https://baike.baidu.com/item/IOPS/3105194
http://www.doc88.com/p-9082091179407.html

kind: Pod
metadata:
name: frontend
spec:
containers:
- name: db
image: mysqgl
resources:
requests:
ephemeral-storage: "2Gi"
limits:
ephemeral-storage: "4Gi"
- name: wp
image: wordpress
resources:
requests:
ephemeral-storage: "2Gi"
limits:
ephemeral-storage: "4Gi"

How Pods with ephemeral-storage requests are scheduled (Y AEIRET
ephemeral-storage requestfiJPod)

LIRAIE—Podit, Kubernetes Scheduleri§iPodi%#E—Node., & 1"Node EH#ENS Podig{filocal ephemeral
storage AE2EH. (BXIEMER, 153N “Node Allocatable” , SchedulerffifRiEEN T2 ZFET R E2F/ )\ FNode
NBE.

How Pods with ephemeral-storage limits run (U{E[iZ1Ti& & T ephemeral-
storage limitfPod)

HFEREFINIRE, NMRBFRASENHENERBEEEMERS], MiZPodiE#HIKE, XN FPodRAINEE, MR
5 &2380local ephemeral storagefEFFI SR ETETRE], MPodiE#KINZE, EIE, PodfJEmptyDirtl240it,

Opaque integer resources (alpha feature) (A EIRRIERENE
;B (alphai¥1E) )

EFEBEHM: M kubernetes vi.s FFI8, Z4FMHEEM deprecated ,

BEEF, MRBEMRNLET . SRF/NZEE, ZINENEMREExtended Resources,

~,

Extended Resources (¥'REBHEIE)

Kubernetes 1.8h%5| \ 7 Extended Resources, Extended Resourcesig kubernetes.io 138 ZIIMITZEHRIENRIRR
R, Extended Resources RiFEEHZE R R MITHINodeRFINEIR, SMNRAIETIEIRFIXLELR, Extended
ResourcesE 2N TEEE, THET K.

FFR{&CPUMMKNE—1{ERPod specHfJExtended Resources, SchedulerfaZBmZRITE, MUMEDECLEPodHIZIRESR
B ANERE,
API Serveri§Extended ResourcesfIENEfRFINEEEL, B0 ski F ki 2BEEY, o.5 F 1500m 2T,

EE: TRHAREN Opaque Integer Resources , FIFRI{EMA kubernetes.io/ EHZSMIYEMIHZBIE, TAEUA]

E@ pod.alpha.kubernetes.io/opaque-int-resource- ﬁﬁ%ﬁo

{EFExtended ResourcesTBEM ST, B, EMIRERVITE—TH Z T Node L& fper-node Extended Resource,
$£_, BFPIWATEPodHiEKExtended Resource,


https://kubernetes.io/docs/tasks/administer-cluster/reserve-compute-resources/#node-allocatable
https://kubernetes.io/docs/concepts/configuration/manage-compute-resources-container/
https://kubernetes.io/docs/concepts/configuration/manage-compute-resources-container/#opaque-integer-resources-alpha-feature

ERFYExtended Resource, SREHRERRIIIAPI Serverig3X patch HTTPIER, MifitEESKEE+F Nodet
status.capacity o T:I_:JJ:H;EVEZE, NodeH status.capacity BEE— 1 HNER, status.allocatable FEXH
kubeletF & ERFHZRENER, BT, BT SchedulerfEITfEPodERERS, &{EANode

E{] status.allocatable 1E, F‘ﬁL\/{E Eﬁﬁ?ﬁ’ﬁ?ﬁPATCH?UNOde%E ﬂ] %’—APodiﬁﬁ‘?iiNodeJ:ﬁﬁ Zl‘ﬂﬂﬁﬁ%ﬁﬁ%ﬁ
HIEEIR

il

ZZD_FZ?E_/I\U__\WU, Eﬁ'\ﬂl'ﬁ”%ﬁﬁ curl *@E—AHTTP'I%ZQ, iZi%;JQENOde k8s-node-1 (Masteer'E k8s-master ) J:
&7 T 5 example.com/foo” &R,

curl --header "Content-Type: application/json-patch+json" \

--request PATCH \

--data '[{"op": "add", "path": "/status/capacity/example.com~1foo", "value": "5"}]' \
http://k8s-master:8080/api/vl/nodes/k8s-node-1/status

AR ELERERSE, -1 BPATCHEEZFEHRZER / RIS, JSON-PatchAVIRIERRZERIZE NIJSONIEH. B
XBEZIFMEE, 152 IETF RFC 6901, section 3 ,

RfEPod (M Extended Resource, BIGEEIRBTRIEN spec.containers[].resources.requests mapeikey.
7B Extended resources NEEIRZII AHIME, HULaNRrequestFlimitdi7F7ETRadspecHh, MABELTIBE,
TODO: XEfTAEE?

RESHmMBESEFENrequestElimER (Bf&cpu. WTFEF{EExtended Resources) , PodZF2WiEE., REHREMN
requestTiEBIENodei# B, Podi§fRIF#E penoine RS,

il

THEAIPodE W Frequest: 2 cpusFl1“example.com/foo” (extended resource) ,

apiversion: vi
kind: Pod
metadata:

name: my-pod
spec:

containers:

- name: my-container
image: myimage
resources:

requests:
cpu:
example.com/foo:

Planned Improvements (itXl25#)

Kubernetes 1.5(X A FER 2 LIEERIBE, ITHIXPodF A RIHELRRERITEHITHOHE, 40 emptyDir volumes

o

Kubernetes 1.5{XZ 5B 88 R BIRICPU/AMTERIrequest/limit, TTXRIFINFTEEIRZEE!, E¥Enode disk space resource#(]
FBFRIMBENX resource types HIHEZE,

Kubernetesi@id 5 Z E/Y Quality of Service X #overcommitment of resources,
overcommitment of resources: EEIBRMEFFBE,

Quality of Service &8 K8s X4 _Eth# & 5 B QoS.,


https://tools.ietf.org/html/rfc6901#section-3
https://kubernetes.io/docs/concepts/storage/volumes/#emptydir
https://github.com/kubernetes/community/blob/master/contributors/design-proposals/scheduling/resources.md
http://issue.k8s.io/168

fEKubernetes 1.51, SFARLRME, XN TE—TSRHEBPOTENRELE, —PCPUBRMIRENERRNE
B. BIan, FAWSL, NodeMYFETE ECUs HiRkeE, MAEGCERIRENZBERZ. FINTMERCpUBIRNEX, M
MERERMBNTEZEE—H.

What’s next

o E1E assigning Memory resources to containers and pods FJSLEEH,
e E4E assigning CPU resources to containers and pods BSZE2,

e Container

e ResourceRequirements

RX

https://kubernetes.io/docs/concepts/configuration/manage-compute-resources-container/


http://aws.amazon.com/ec2/faqs/
https://kubernetes.io/docs/tasks/configure-pod-container/assign-memory-resource/
https://kubernetes.io/docs/tasks/configure-pod-container/assign-cpu-resource/
https://kubernetes.io/docs/api-reference/v1.8/#container-v1-core
https://kubernetes.io/docs/resources-reference/v1.8/#resourcerequirements-v1-core
https://kubernetes.io/docs/concepts/configuration/manage-compute-resources-container/

K8s R IR 57 Bc
HEETE

AP RHIEELRHeapster, FLth, FTETLLRHeapster, ¥FMinikube, 1T TRIERNFA,

minikube addons enable heapster

ZZEHeapster Service 2L BEIETT:

kubectl get services --namespace=kube-system

TIPS

I8, XFMinikube, /5FHHeapster addonfg, BIRJ#EDashboard E&EZFI&MEFIRICPU SRS EIN., A, X
F nminikube 0.22.x , fEDashboard EFTEEE, FIMERN TS, HIEEWGrafanalziz R H:

minikube addons open heapster

tBXlIssue: https://github.com/kubernetes/minikube/issues/2013

FR&HICPUSEE

il
® cpu-request-limit.yaml -

apiversion: vi
kind: Pod
metadata:
name: cpu-demo
spec:
containers:
- name: cpu-demo-ctr
image: vish/stress
resources:

limits:
cpu: "1"

requests:
cpu: "0.5"

args:

- -cpus
_ ngn

o BI#Pod:

kubectl create -f cpu-request-limit.yaml


https://github.com/kubernetes/minikube/issues/2013

o BEPodIRE:

kubectl get pod cpu-demo -o yaml

o BE) proxy , AEWEIHESR:

kubectl proxy

# BEL— MRk, WA

curl http://localhost:8001/api/v1/proxy/namespaces/kube-system/services/heapster/api/vi/model/namespaces/de
fault/pods/cpu-demo/metrics/cpu/usage_rate

BRI EEISERER.

EARBIF, REFREHN, BER2TCPURN, ERTEE T RAMEMITCPURL, AL, RERSRBEE
FI1/NCPUEML,

CPUE{iL
CPUZERMcpu N BfiI, 7EKubernetes, —cputBZT:

e 1 AWS VCPU
o 1 1NGCPIZI)
e 1 Azure vCore

o 1N ERMLIntel MR ES | AUFBLAE

AVFNRE. (RETDMERMESSRETE". HI21100m cpu, 100millicpuff]0.1cpuFiARIE X HLZHRMN. BEAR
FET 1m,

BEAATFBTIMNERRE, RTEEEEHR500.88mNCPUES, BER/NEE, MEARTHR/INNEMLRES
—1%.

CPUECEIZ—MaXIE, MAEENE; “0.1 CPU'EEZ. WAZT 48zl SR VB S 2EEA.

Bo&iiB I E@INode B =

CPURIRERMHEABRGIS FEEKREK, E¥Podil N BEBCPUR/NEEMSRARGIZERN, PodiICPUR/NZFER
EPodFFIEBRICPUIERINEM ., EHE, PodiICPURAMREIZPodHAE B ERINCPURARBINSH,

PodiViERE T RIRER. RAZHNode RAEHFAIMMICPUZIRAY, PodZ &#ENode £iE1T,

FEAGIR, THEE-—TIFERNCPURMAER, UETERBH TERHTEANodeIBTE, UTEREE— 1 E=3M0
PodiECE X 4. B251EK100 cpu, XAJREET AP IERINode B E,

apiVersion: vi
kind: Pod
metadata:

name: cpu-demo-2

spec:

containers:

- name: cpu-demo-ctr-2
image: vish/stress
resources:

limits:
cpu: "100"
requests:
cpu: "100"
args:
- -cpus
- “2”



BIZ1%PodfS, {EF kubectl get pod cpu-demo-2 BEHPodAZ, BIFTERIXMAUTHER, mBHAI, PodiRER
Pending, WFi2i%, PodHi&BE#WIAEREfINode L1517, B FREAMIRIFEPendingiR7S,

kubectl get pod cpu-demo-2
NAME READY STATUS RESTARTS AGE
cpu-demo-2 0/1 Pending [c] m

fER kubectl describe pod cpu-demo-2 B EHPodi¥!E, BIFTEZIXMUMTHER., ARMLAIEITHRAENRFER
eS8

Events:
Reason Message
FailedScheduling No nodes are available that match all of the following predicates:: Insufficient cpu (3).

BR#IAF e

ant
® memory-request-limit.yaml

apiversion: vi
kind: Pod
metadata:
name: memory-demo
spec:
containers:
- name: memory-demo-ctr
image: vish/stress
resources:

limits:
memory: "200Mi"

requests:
memory: "100Mi"
args:

- -mem-total

- Mi

- -mem-alloc-size
- Mi

- -mem-alloc-sleep
- 1s

o BEPodIRE:

kubectl get pod memory-demo -o yaml

AIERIEMINTER:
resources:
limits:
memory: 200Mi
requests:

memory: 100Mi



o B proxy HEWEIEE:

kubectl proxy

curl http://localhost:8001/api/v1l/proxy/namespaces/kube-system/services/heapster/api/vi/model/namespaces/de
fault/pods/memory-demo/metrics/memory/usage

BRI TER:

{
"timestamp": "2017-06-20T18:54:00Z",
"value": 162856960

}

HZERAA, PodlEfERAAZ162,900,00009H7F, A£5150 MiB, iXtEPod#J100 MIBER K, 1B#EPodky
200MiBRRHIZ A,

B ERNAFRE
B

apiversion: vi
kind: Pod
metadata:

name: memory-demo-2

spec:

containers:

- name: memory-demo-2-ctr
image: vish/stress
resources:

requests:
memory : Mi
limits:
memory: "100Mi"
args:
- -mem-total
- Mi
- -mem-alloc-size
- 10Mi
- -mem-alloc-sleep
- 1s

LR, BE3IEAEEETT. ContainereARNAEARE (OOM) MHFRE.
EK, MRIBEPoINAFBITIKSsEEFT{ANodelIATE, PodthITiLIETT.
A{FEL

RFRBEAFTPREMA, ER—TBHEE—TERBRRENTRER, Ki#EdR%E: E, P, T, G, M, K, Ei, Pi,
Ti, Gi, Mi, Ki, a0, ATFRABAERE:

128974848, 129e6, 129M , 123Mi

ZEXH

e EANXH: {Assign CPU Resources to Containers and Pods) : https:/kubernetes.io/docs/tasks/configure-pod-
container/assign-cpu-resource/

e EAXH: (Assign Memory Resources to Containers and Pods) : https:/kubernetes.io/docs/tasks/configure-


https://kubernetes.io/docs/tasks/configure-pod-container/assign-cpu-resource/
https://kubernetes.io/docs/tasks/configure-pod-container/assign-memory-resource/#memory-units

21-Kubernetes& R0 i

pod-container/assign-memory-resource/#memory-units
o k8SHIZBEHE: https://segmentfault.com/a/1190000003506106
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Assigning Pods to Nodes (i§Pod%EcZINode)

ERIMAAR— pod , IEERBEFESFE nodes £ia1T, HEEMETERENode LiB1T. BILMAIEEMEIRR, fit
1ERMER label selectors BHTIERF ., BERXMPAORTELEN, EHSchedulers BRITRIENKE (BI0: 7ENode
ZEEHEERPod, MARBPodBME—TIRE B HIRIINode LF) , BERELERT, EAIEREEH—TPodE
EHSERINode £, B0 HR— T Pod7E—ESSDIIHZR LiB1T, HERBREFM T RERIARSAIPodREIERAIRT A
X1,

& ATE in our docs repo here 3 EIXLERBIRIFRB 4.

nodeSelector

nodeSelector EExiB) RHILIRAZIL. nodeselector EPodSpectI—1FEr, EIEERENHIMRET, H T {FPodgESTE
Node 51T, NodedhFUEEMEENBREXNEARE (LAEEMGFE) . RELNBERER—TR]EX.

TE, BARFEE—TUAER nodeselector .

Step Zero: Prerequisites (5t/R514)

XM FRIZIRITKubernetes PodBE— 1 E AN T2, HEL turned up a Kubernetes cluster

Step One: Attach label to the node (i%LabelffifinZlINode)

BT kubectl get nodes , JREXEER¥NodefRBFR. iEIBERDNLabel#lINode, FAfFIETT kubectl label nodes <node-
name> <label-key>=<label-value> , [EIfRFMIZAINodeiRMMNLabel, FIa0, MR FKAINodeBFRZ kubernetes-foo-node-
1.ca-robinson.internal , ﬁﬁ%ﬁﬁ§§§EQ$ﬁ§§f% disktype=ssd , ﬂBQ&EIﬁEﬁH kubectl label nodes kubernetes-foo-node-

1.c.a-robinson.internal disktype=ssd

MR H L E P invalid command’f955iR, FBAIRATREERZIBARAMNkubectl, BIRE label WML, EXMIER
T, BXU{AIENode EF R E LabeltiiiE, 52 E A8/ previous version ,

BIMEER, LabeltJkeyhFUR FADNSIRERIAER, (4l identifiers doc Fiik) , XEEEkeyRAWEEAEFH,

AT DUBT EFTIG1T kubectl get nodes --show-labels HIGENodeZ2HE BEAERFMIZAITEINE, RIGELabel2 T
IR0,

Step Two: Add a nodeSelector field to your pod configuration (%
nodeSelectorF R INEIRAIPodEL &)

EEE—NMRIETAIPodMIER & S i iinodeSelectorEf 7, TR, B, MREAPodEL BN T :

apiVersion: vi
kind: Pod
metadata:
name: nginx
labels:
env: test
spec:
containers:
- name: nginx
image: nginx

FERXERI—TnodeSelector:


https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://kubernetes.io/docs/concepts/architecture/nodes/
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/
https://github.com/kubernetes/kubernetes.github.io/tree/master/docs/user-guide/node-selection
https://github.com/kubernetes/kubernetes#documentation
https://github.com/kubernetes/kubernetes/blob/a053dbc313572ed60d89dae9821ecab8bfd676dc/examples/node-selection/README.md
https://git.k8s.io/community/contributors/design-proposals/architecture/identifiers.md

apiVversion: vi
kind: Pod
metadata:

name: nginx

labels:
env: test

spec:

containers:

- name: nginx
image: nginx
imagePullPolicy: IfNotPresent

nodeSelector:
disktype: ssd

YIBIBIT kubectl create -f pod.yaml AT, ZPodiEEZIAE U LixEEAINode HIAE! BRI LUEITIEIT kubectl get
pods -0 wide B&EIZPodFT7EAY“NODE", IR TIEE TIE.

Interlude: built-in node labels (Interlude: NodeBAE R
=)

FR{R attach BJLabellAFl, NodeirFiig T —Hin AR Label, MMKubernetes v1.4i2, XLELabelE:

® kubernetes.io/hostname

e failure-domain.beta.kubernetes.io/zone
e failure-domain.beta.kubernetes.io/region
® beta.kubernetes.io/instance-type

® beta.kubernetes.io/os

® Dbeta.kubernetes.io/arch

Affinity and anti-affinity (ZEH5 REM)

nodeselector IRMET —FIEEHRMNAN, MMIEPodNREIEBFFELabelfINode, BRI FbetaftERAY
Affinity/Anti-affinity 4 14 AR Kt R 7 IR AT INRIARVLAREEY, KBEIISGAR

1. BEERARMA (MUXNZERAND, TELE)

2. AI$BRE“soft’/“preference™ MM, MAEFMMER, HELLIIRSchedulerNEERHRBIRIIER, MIZPod{hEHE L HE

3. S ARREIENode (SEMIAIMG) EBTHEMPodiIFRE, MAEH X Noded & EAIHRES, XAFZENN,
IBEMILEPod B IAFH B R BEEI—42.

Affinity 4514 B faffinityZB . “node affinity”#1“inter-pod affinity/anti-affinity”, Node affinity28 )\ FI AT 52
nodeselector ({Eaﬁtﬁﬂﬂjﬁ’ﬁﬁﬁ/\ﬁtﬁ) ; Tminter-pod affinity/anti-affinity293R Podf{Label3ENodefLabel,
LEAF MR AR EESHMRIRIE R 2/, BB RS = TRe R,

nodeselector MEEMBITE—ETIE, ERZESWER, EFINode AffinityAJZR/T nodeselector FTEERIAMFIEA

N
o

Node affinity (beta feature) (NodeZE#it (betalFid) )

Node Affinity?EKubernetes 1.25{EAalphaIiEES| N, Node Affinity 71 £ 250 F nodeselector
Node_t fLabelsSRAFRERIPod BT 4 1E EE HFLENode

ERVFERIE

BEIE ™ML EINode Affinity, R requiredburingschedulingIgnoredburingExecution and
preferredburingSchedulingIgnoredburingExecution ., &A]IBUEENIDBPARZE ‘hard’F“soft”’, BIEME T EIEPodiF
EZINode ERY, AUHRRIFM (FUR nodeselector , {EFEMAERAKXRIAMNIES) , MESETAERFEEIHEH


https://kubernetes.io/docs/concepts/configuration/assign-pod-node/#step-one-attach-label-to-the-node

ABEREERIINE I, BIRPA“IgnoredDuringExecution’ 889 RR, 5 nodeselector LIEATVEM, NENode
FiLabelfEiZB TN EN, SHAEHEPod LAAffinity RN, MiZPod{ig4k4E7EZNode FiG1T, EREK, itk
H§ﬁ¢ requiredDuringSchedulingRequiredDuringExecution , ES*D requiredburingSchedulingIgnoredDuringExecution —

¥, REEEMAEHEPodiINode AffinityEZRKAINodeFIRZEPod,

JJ:l_’,, requiredbDuringSchedulingIgnoredDuringExecution E'\]—/l\/j_'\ﬁu,—\%“'fyﬁﬁlntd CPUE(]NOde_tié?TPOd", ;:FE_—
/l\ preferredbDuringSchedulingIgnoredDuringExecution E‘\]—/l\n_’\ﬁu%“%ﬁt?fﬂﬁﬁIXXYZEPi;EﬁJttZHPod, @ZZD%%%{H
3, MAWEEMMSEIET .

Node Affinity#387E nodeaffinity FEX, B Podspec H affinity FERINFFER,

IATF2— MEANode AffinitylIPodi 4 :

apiversion: vi
kind: Pod
metadata:
name: with-node-affinity
spec:
affinity:
nodeAffinity:
requiredburingSchedulingIgnoredDuringExecution:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/e2e-az-name
operator: In
values:
- e2e-azl
- e2e-az2
preferredburingSchedulingIgnoredDuringExecution:
- weight:
preference:
matchExpressions:
- key: another-node-label-key
operator: In
values:
- another-node-label-value
containers:
- name: with-node-affinity
image: gcr.io/google_containers/pause:

1ZNode Affinityf#lZR R, 1ZPod REEMFETHE kubernetes.io/e2e-az-name HLabelfINode £, EEN eze-az1 T
e2e-az2 . B, EFTFEZITERNINode?, HAERAETA another-node-label-key , {HJJ another-node-label-value
#INode,

EAFIRRAEER 0 BRIERT., FNode AffinityiBiESTIFIATIRIERF: 1n . NotIn . Exists . DoesNotExist .
6t . Lt , XBIPIEA node anti-affinity"#:2, 18 Notin F1 Dpoesnotexist IR T IXFITH,

WMREITIEE nodeselector ] nodeaffinity , NATERNHRE, 7 8EFPodiAERR1%ENode .

WRIEES nodeaffinity EFEUEXEXAIZ D nodeselectorTerms , BRAMIERIHE nodeselectorTerms Z— , ENR[IE
Podi@ERITTR L.

tﬂ%?ﬁi'—ﬁ matchExpressions *H;‘EH}%E’\]%/P matchExpressions |, )ﬂu;{ﬁ,ﬁ/@ﬁﬁﬁ matchExpressions ﬁﬁ%ﬂ%iﬁPodﬁ
FEZINode £,

R MIBRE E R T AEPodfNodefILabel, MiZPod S #MIBR. ta1iEN, Affinityi B {XIEREPodiSEI1ER .,
B xNode Affinityfl B Z{ER, BES I %1130 .

Inter-pod affinity and anti-affinity (beta feature) (PodRJEYFEMMS kRFEMYE
(Beta%FiE) )


https://git.k8s.io/community/contributors/design-proposals/scheduling/nodeaffinity.md

Kubernetes 1.45| \ T Inter-pod affinity 1 anti-affinity, Inter-pod affinityflanti-affinity 70 1 &R #E EENode_EIiZ1THY
Pod EfLabel, 3EETFNodefLabeXRAFREAIPodBEMH AERIMLLNode, MMHIFX B WRXELIBT T — 1T
ZNHEMNYRIPod, MiZPodiiiZ (3#&Eanti-affinityfI1E R FARIZ) BTEXF", YRTR—15NamespaceFl&
1BXEt (B PR 4 RZE(E) MLabelSelector; 5NodeR[E, EJyPodE7ENamespace® il (FLtPod FiLabelZf&
& Namespacef) , Pod Label F#JLabel Selectordh 8 EixIFZREN FRINamespace, &L, XE—1HFME,
%0Node. #1ZR. miRMHEZone. TiRHtERegion®, EAILAER topologykey RIRE, ixkeyBRIETARRTIAIMI
AINodetr2s, #Ia02 M L& Interlude: built-in node labels H%I A9,

5Node Affinity—#¥, BaIEMMZEEMpod affinityFlanti-affinity, R
requiredburingSchedulingIgnoredDuringExecution *ﬂ preferredburingSchedulingIgnoredDuringExecution , =

R hard"3f“soft"FTB K, 1BS 5 X Node AffinityZB 5 8917, —1 requiredburingSchedulingIgnoredburingExecution
R F B ER—Zones KIService AflIService BRIPodiZEI—#E, RATIHILEERS”, m
preferredburingSchedulingIgnoredburingExecution anti-affinityZRR“I§1%ServicefiPodEZone* (BMERIEEENX,
NIRAIEER LEZoneE ZHPod)

=1—] Ll =|

Inter-pod affinityl podaffinity FERIETE, ErmPodSpecH affinity FEREJFFER, inter-pod anti-affinityF
podAntiAffinity ¥8XE, Eie affinity FERMIFFER,

An example of a pod that uses pod affinity:

apiversion: vi
kind: Pod
metadata:
name: with-pod-affinity
spec:
affinity:
podAffinity:
requiredburingSchedulingIgnoredDuringExecution:
- labelselector:
matchExpressions:
- key: security
operator: In
values:
= Sl
topologyKey: failure-domain.beta.kubernetes.io/zone
podAntiAffinity:
preferredbDuringSchedulingIgnoredDuringExecution:
- weight:
podAffinityTerm:
labelSelector:
matchExpressions:
- key: security
operator: In
values:
- S2
topologyKey: kubernetes.io/hostname
containers:
- name: with-pod-affinity
image: gcr.io/google_containers/pause:

AR, PodiYAffinity E X T —""Pod Affinity#LUF1—1Pod anti-affinityfAN, FELERBFIFR, podaffinity TE

%E requiredDuringSchedulingIgnoredDuringExecution , m podAntiAffinity

#= preferredburingSchedulingIgnoredburingExecution , Pod AffinityflMI&R TR, RAEHBEZoneFHIE NodeE/DEF—
MELIEITH. BBkey=security. value=S1#JLabelfPodit, i%Pod# 8EiEEZINode b, (BEMIMIN, PodeiElT
EiX##HINode N : Node NEE T H failure-domain.beta.kubernetes.io/zone HJLabel keyFl& ttvalue vV, BI: £E&%
RZE/DE— 1 HHkey= failure-domain.beta.kubernetes.io/zone LAKvalue=VA#INode, H _FI51T7T key=security}tH
value=S1¥5&#IPod) . pod anti-affinity M2 R iZPod Efi[a F R BRLE B £ 151TE Label key=security Bvalue=S2£4


https://kubernetes.io/docs/concepts/configuration/assign-pod-node/#interlude-built-in-node-labels

PodiNode FiEE., (WSR topologykey =& failure-domain.beta.kubernetes.io/zone , BRAXEIFREWRIBREZone
FEINodeFPodikey=security}f Bvalue=S2, NMiZPod~EEIEEZRIiZNode L") . 33 Fpod affinity A K anti-affinity#y
EZF, %M design doc ,

pod affinity and anti-affinity & ERERFTE In . NotIn . Exists . DoesNotExist ,
JRME, topologykey BIAREAIEERITEkey, AT, HFHRENZEMRE, XtFtopologyKeyH—LEfRH:

1. S3FAffinitylARz Requiredburingscheduling pod anti-affinity,, RNIFEAZ (empty) B topologykey o

2. XF Requiredburingscheduling pod anti-affinity, 5|\ 7 admission controller LimitPodHardAntiAffinityTopology
, MTPBRHIZEI kubernetes.io/hostname HY topologykey , MNREFHEHTIEFBEEXIEIL, ErIBAfERadmission
controller, HEFRMERE.,

3. XJF Ppreferredouringscheduling pod anti-affinity, % (empty) topologykey kubernetes.io/hostname #%f2%F
FEREHRIN (‘BREIRINVEXE(XPET kubernetes.io/hostname F[ failure-domain.beta.kubernetes.io/region Hi
HE) .

4. BRERIERIS, topologykey BIMAZRIE{AIEERIITEKeY,

IZ,% labelSelector *D topologyKey 57|‘, ﬁﬂuﬁ?ﬁ}ﬁ’i labelSelector Miﬁ@@ﬂﬁ’ﬂNamespace?Ui% (52'—5
labelselector Fl topologykey PUENXHEME]) . WMREBHE, EIAN: FEXaffinity/anti-affinity T #JPod#INamespace.
MREXAZT (empty) , MFRR“FTENamespace”,

FIE S requiredburingSchedulingIgnoredburingexecution affinity A Kz anti-affinityf8XBXHY matcheExpressions WAZJUHAE,
7 =1PodiAEEINode £ .

More Practical Use-cases (EZSCFARIFAHI)

Interpod Affinityf]AnitAffinity7E 5 EaRBINES (FldlReplicaSets, Statefulsets, DeploymentsZ) —ie{EFRAIAIEE
BRER. IENEETEABNESSGRMUTE—T RN, fi, E—7TNode,

Always co-located in the same node (#842{iiFE—*"Node)

E—TE3ITNodeHIEEEH, web N AF EWredisiIER. HMHEBwebRSHBRAIGEMSEFHT. XE—EEN
redis Deploymentfilyaml 5 B2, E1&3 M EIAFIEIZESEITE app=store ,

apivVersion: apps/vilbetal
kind: Deployment
metadata:
name: redis-cache
spec:
replicas:
template:
metadata:
labels:
app: store
spec:
containers:
- name: redis-server
image: redis: -alpine

TEwebserver DeploymentfJyamI{CiB HER FEECE T podaffinity , EiB%lschedulerEFRAEIAES B IEZRI[/IIE
app=store HJPodH[EEL

apiVersion: apps/vilbetal
kind: Deployment
metadata:

name: web-server
spec:

replicas:

template:


https://git.k8s.io/community/contributors/design-proposals/scheduling/podaffinity.md

metadata:
labels:
app: web-store
spec:
affinity:
podAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: app
operator: In
values:
- store
topologyKey: "kubernetes.io/hostname"
containers:
- name: web-app

WMRFARIE LR TDeployment, FHAIHI="T1 LRI BEUN TR,

node-1 node-2 node-3
webserver-1 webserver-2 webserver-3

cache-1 cache-2 cache-3
WIRERIL,  web-server 3P EIABIRIAI B S BFHEEL,

$kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IP NODE

redis-cache-1450370735-6dz1j 1/1 Running 0 8m 10.192.4.2 kube-node-3
redis-cache-1450370735-j2j96 1/1 Running 0 8m 10.192.2.2 kube-node-1
redis-cache-1450370735-z73mh 1/1 Running 0 8m 10.192.3.1 kube-node-2
web-server-1287567482-5d4dz 1/1 Running 0 7m 10.192.2.3 kube-node-1
web-server-1287567482-6f7v5 1/1 Running 0 7m 10.192.4.3 kube-node-3
web-server-1287567482-s330j 1/1 Running 0 7m 10.192.3.2 kube-node-2

REIHRRREEXLETTANERSIERS, fIANBEAntAfinity K redis, MRIEEFHT B, RITEET—TH

=EB

=

Never co-located in the same node (KiEA{iIF[E—"Node)

= A AR EStatefulSetE —E =M, FIBERHEEHIEEFELGIHAITFE—Noded,

node-1 node-2 node-3 node-4

DB-MASTER DB-REPLICA-1 DB-REPLICA-2 DB-REPLICA-3

Here 2—""Zookeper StatefulSetfdffl ¥, A=A BEE T anti-affinityfd,
B kinter-pod affinity/anti-affinity B 2158, 1558 here FIIRITXHY,

BRI BMEE Taints , X#FP]1ENodeHF/FR—4HPod,

R

https://kubernetes.io/docs/concepts/configuration/assign-pod-node/

SEXH


https://kubernetes.io/docs/tutorials/stateful-application/zookeeper/#tolerating-node-failure
https://git.k8s.io/community/contributors/design-proposals/scheduling/podaffinity.md
https://kubernetes.io/docs/concepts/configuration/taint-and-toleration/
https://kubernetes.io/docs/concepts/configuration/assign-pod-node/

22-3%Pod 3 EcEINode

http://www.php230.com/1491134522.html
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Taints and Tolerations

FER:

e Taints: FEAXHIRIELTX, ARG EEWTaints, BRUMGENZA 5RHE TR,
e Tolerations: EAXHRIELTX, BRIt EIZNTolerations, BRI AEIEN ER N ELE".

here IR RETUR—TPodE Y, FEHERIEPodRS|E|—%Node (fEAMAHFMER) . TaintthieER,
EAFNodeHEF—4HPod,

TaintsfITolerations—i#2 TE, MUIB{RPod R LHIERIZE HMNode ., — 8 Z 1 Taintsi I FNode; XifEE
Node NP iZIEZ(E A T EER BiXETaintsiIPod, TolerationsfFiFPod, H A (BARER) PodA UiAEZIEET
E2Taints#iNode I .,

Concepts (#iZ

BRI AfER kubect! taint [T RN Taint, F40,

kubectl taint nodes nodel key=value:NoSchedule

£ noder EIRET—Taint, TaintEBkay. valuelAK ;5 R3XR noschedule , XBIRERBPodEEISEAEE! node1
, BRAEEBBITEL A Toleration, AJFEPodSpecHiPodig E Toleration, LA T ®FhToleration&l5 A kubectl taint Fff
ER A Taint ILEE”, FEIIXEPodIGEEISTEREE node1 L

tolerations:

- key: "key"
operator: "Equal"
value: "value"
effect: "NoSchedule"

tolerations:

- key: "key"
operator: "Exists"
effect: "NoSchedule"

WRkeytBE, HEMRIERE, F4TolerationlLicTaint, HH:

e operator A Exists (TEXMIERTAMIEE value ) , |
® operator 7‘\] Equal #ﬂ value *E%

;ZDZ:}EE, JHJJ Operator gj{l}\j\] Equal o
AR ARMYEERIER:
o key BTEBRER exists OJLEFiBkey. valueHIR, XBEFRERE—1.

tolerations:
- operator: "Exists"

o effect BTILEFAEFTHIZ key MR,

tolerations:
- key: "key"


https://kubernetes.io/docs/concepts/configuration/assign-pod-node/#node-affinity-beta-feature
https://kubernetes.io/docs/user-guide/kubectl/v1.8/#taint

operator: "Exists"

J:i?BH_T{ﬁUfEFH NoSchedule iz/l\ effect EE%, E”EFH PreferNoSchedule iz/l\ effect 'E'% NoSchedule E’\]“ﬁ
W IR A—R A REBBRNE T EZR ENode_ L TaintlPod, [BERZNER, FE=F effect =/ NoExecute ,
TR,

BRI IAER—"Node Li& B Z 1 Taint, HER—TPod Li%E&EZ M Toleration, Kubernetes{h 8 Z P TaintflToleration
A NRGIEIREE: MNodefIFT B TaintFa, AERIEEBILE TolerationfVARLPod; F TR Z A TaintsSY
PodBERER I, LHR,

o MREDE—NELERIMMTaint, HEH Noschedule , FBAKubernetesAaigPodiEEZEIZNode L ;

o UBESHAZZAMINTaint, RN Noschedule ; BEDMF—NTIEZMNTaint, X8R pPrefernoschedule , B
AKubernetes =X A IEPod A E EliZNode

o MREBVDE—NAZRUMITE, BEN noexecute , MiZPodiEMNodeFIKIE (MMRELENode FiafT) , #
BARSHAEERIZNode £ (MR BEARIEBITEZNode £)

Blan, RIRIREHT XHF—"Node:

kubectl taint nodes nodel keyl=valuel:NoSchedule
kubectl taint nodes nodel keyl=valuel:NoExecute
kubectl taint nodes nodel key2=value2:NoSchedule

— 1 "PodE®Tolerations:

tolerations:

- key: "key1"
operator: "Equal"
value: "valuel"
effect: "NoSchedule"

- key: "key1"
operator: "Equal"
value: "valuel"
effect: "NoExecute"

EARGFR, BFEENFEE=TaintlToleration, ZPodiEI;EAEER noder L., BURERIMTaintlBREZ
Node Eiz1T, MIBELR4EETT.

BEERLT, MR—NodeiiINT —1%HE Noexecute REMTaint, IBALEIFREETolerationiZTaintfIPodN§ 3z BN#H
IXZE, {EfaTolerationiZTaintlIPodEBASHIKIR, B2, A Noexecute XWRAIToleration I IEE—THIIEMY
tolerationseconds FEX, ZFERRNEnMTaint/s, PodE3fEiZNodef9RdE], 4N,

tolerations:

- key: "key1"
operator: "Equal"
value: "valuel"
effect: "NoExecute"
tolerationSeconds:

BRENRIZPodE1EIETT, HATaintsiRNZINode, MIPodi§#E1%Node H{E5+3600%), ZAGHIKE, WRIEiZATE
ARIER T Taint, NPod RS#HIKZ,

FE: tolerationseconds BJIAIBfRRY: BRZMH, T TXAZWE, MABSRET, AEMSEINZ,

Example Use Cases ({EFZRHIRH)

TaintsH] Tolerations @ —FEEILIEPod T E “Node T IKIR R ZIZTTHIPodi A=, ZARIEERIE. —LAGIZ



o Dedicated Nodes (ZFINode) : MIRZEIE—HNodeTRF—HFEMNAF, BAIMUELIXLNodeRIM—MNTR
(5120, kubectl taint nodes nodename dedicated=groupName:NoSchedule ) , $AIFIGHERIAITolerationRANEITEA]
f9Pod (GXRTLAEIYRE BE X admission controller SREMA5ERL) . fA/EE B TolerationsfIPodiG# A IF(ERITH
(£H) NodeARERHPHERIEMNode, MREENodeTHTEN], HMRENREREANode, BBAEN
i%ﬁ%;?fﬁ?]ﬂﬁE, iZ‘EﬁE;’éﬂ)H:ﬁ—éﬂNode (WJQD dedicated=groupName ) J:E‘\]Taint, #EAdmission
ControlleriiZ B MR IN—TNodefIFEFEER, Pod REEEERIFFE dedicated=groupname HINode L,

e Nodes with Special Hardware (BE15%E#HINode) : fTT—/\THNode EBEEREY (FIAIGPU) HIsE:
H, FEBAFTETREHNPodRIEXENode, MMMANFTEFEREREMHNPodE LT E., XAIBESRER
EJHEFRINode (580, kubectl taint nodes nodename special=true:NoSchedule BX kubectl taint nodes
nodename special=true:PreferNoSchedule ) 3E5EAk, FHIGIBRIAYTolerationi{ilEIE(FERISHREMHRIPod, T ER
NodefJAFIF, FABENX admission controller BB TolerationsAI8EE BRI 2H) . 5Ia, Admission Controller
A{EFAPodAy— L4 M SR B E 1% A 1 ZPod{E 45 %Node, AR EE4FIHRIEHHIPod RIEE ZI BB 45K IEM
HINode b, fRIGEE—LEIMINEI, BINEAILAMER opaque integer resources RRTHIARIR, FISEEN
PodSpecHIERER/NEXK, HEAIMIRCEBHRELAINode, HEFEEHAIPod E{ERMNode Affinity,

e Taint based Evictions (alpha feature) (EFTaintf93KiZ (alphaIhgE) ) : ZNoded IL[E)RAT, per-pod-
configurablefVIKR TS, XIGE F—TI R,

Taint based Evictions (EFTaintf93FiXx)

ZRIHAHRE]T noexecute taintfIZR, ESFIMELENode LIZ1THIPod, WTFATR

o REEBRRIS AfYPod# I ENIRIZE
o BAISAMIPod, MAIEE tolerationseconds JGKITIEGBTE
o BIFSRMIPod, }BXE tolerationseconds , TEFEERIMTEIARIFHIE

LRITRE—"TbetalfBE, LM, Kubernetes 1.6 2B &K mNodeal@fJalphaz s, a)iETR, HELZEHNERN,
Node Controller B5i45NodeiiiNTaint, BRIAEMNTaint&E1E:

e node.kubernetes.io/not-ready : NodeBAREZIME, XIINFNodeCondition Rready FEXN rFalse o

e node.alpha.kubernetes.io/unreachable : NodeZtiZMMNode Controllerifia), X4 FNodeCondition ready FEX
H unknown

e node.kubernetes.io/out-of-disk : NodelEARIF,

® node.kubernetes.io/memory-pressure - NOdeWﬁﬁEﬂo

® node.kubernetes.io/disk-pressure - Nodeﬁ%ﬁﬁiﬁ&ﬂo

e node.kubernetes.io/network-unavailable : NodefIWZEARTIH,

e node.cloudprovider.kubernetes.io/uninitialized : ZkubeletiAFMEBcloud providerFBnifY, E&MNodeigE—1
Taint, JGEARCHKRER. L3EBcloud-controller-managerfiyControllerlliAfttENodelt, kubeletiG iRkt
Taint,

L/E A TaintBasedevictions alphaliBERTt (f&R]L@EIS7EKubernetes controller managert --feature-gates B8
TaintBasedEvictions=true %?&Imltblbﬁg, f’juuﬂ --feature-gates=FooBar=true, TaintBasedEvictions=true ) s \5‘(7&,
NodeController (Zfkubelet) & BEhRINTaint, HHBEFReady NodeConditionMNodedX i PodiiBiEIE S 2,
(ER: RFRIFHATNode[B) T SEAIIA rate limiting 1779, RZSEFR L DArate-limitedd975 2R Taints, MifBALE
EMasterT RTEREME D XM ENIHRPERAEMNPodHIKZE, 1ZalphafFfES tolerationseconds HHEEE, MMAIF
Pod$&E NIZARFF S0 E B B A X LE[a) B R HINode Y IT <,

BN, BARZAMINSHN AR EREERNE D KRR ENER TRISEREHERINode, FEDXIRERER
ZIE, EXMIERT, PodiEMEToleration!ERE#EHK:E:

tolerations:

- key: "node.alpha.kubernetes.io/unreachable"
operator: "Exists"
effect: "NoExecute"


https://kubernetes.io/docs/admin/admission-controllers/
https://kubernetes.io/docs/admin/admission-controllers/
https://kubernetes.io/docs/concepts/configuration/manage-compute-resources-container/#opaque-integer-resources-alpha-feature
https://kubernetes.io/docs/concepts/architecture/nodes/

tolerationSeconds:

i%;; =, B?EHEmF’TE'f E’]POdEEEE zﬁﬁ node.kubernetes.io/not-ready E‘\]Toleration, EﬂﬂKubernetes%EE}]?\j
node.kubernetes.io/not-ready ,,JJJI] tolerationSeconds=300 E‘]Toleratlon E$¥iﬂ",, i{r
:_F node.alpha.kubernetes.io/unreachable |, ‘mﬁﬁ tolerationSeconds=300 ﬁﬁFE?i’iﬁﬁo

XL B EhR DAY TolerationFRREAM RN L a7 —FERIAMRIFHIES D P, & DefaultTolerationSeconds admission
controller 710 7 X T EX1AToleration,

SHFUATIRBARIZE tolerationseconds HTaint, DaemonSet PodZi@id Noexecute Toleration3EBIZERY:

® node.alpha.kubernetes.io/unreachable

® node.kubernetes.io/not-ready

XHffR T DaemonSet PodX XL BB RMAKZASHIRZR, X5 FALLINEERTBITHELE.

Taint Nodes by Condition ({EFConditionJgNodej7sN
Taint)

1.8iR3IN T —"Alphalfs, SFNode ControllerfllZ5NodelRSHEXS M A Taint, EAELLINAER (ATA@IE7E
Schedulerfly --feature-gates AR AN TaintNodesByCondition=true /g3 FIZINBE, BIAN --feature-
gates=FooBar=true, TaintNodesByCondition=true ) , Schedulerf"&ENodefICondition, MEIETaint, XEA R
Node Condition =& TiAE ZliZNode EMINE . FF AR INE ZHAIPod Toleration>RiE 12 2R Nodeh—LE[a] R
(fENode Conditiond &7R) .

R T BIRFT AL INRER S iADaemonSetfy4F1E, M1.8iRAFF 18, DaemonSet Controllera BENIEIAT Noschedule
HToleration iNZlFi & daemonH :

® node.kubernetes.io/memory-pressure
® node.kubernetes.io/disk-pressure

e node.kubernetes.io/out-of-disk (only for critical pods)

EPREERFEQERD Y, ERRINTHE, BINURLTEENFAEAFNER, BMEATASHEEATREZED
DaemonSetiilArbitrary Tolerationf9/R &,

R

https://kubernetes.io/docs/concepts/configuration/taint-and-toleration/


https://git.k8s.io/kubernetes/plugin/pkg/admission/defaulttolerationseconds
https://kubernetes.io/docs/concepts/workloads/controllers/daemonset/
https://kubernetes.io/docs/concepts/configuration/taint-and-toleration/

Secrets

secret EFMN R EEREHRZE, BHIMNZEFE. OAuth tokenfllssh key, FHXLE(EEIMIE secret FEEMAE pod
EXFDockeriZGHEMELE. RiF. BXEZER, 155 Secrets design document

Overview of Secrets (Secretiiin)

Secret2BA D BSURMIE (WM. tokendikey) INE, XIEHIE BT AR WINIEPod specal & ; W ERIE—
INSecreti S A B EFHSHINTEAT, HEEBIRENRR.

AP e ABlESecret, RZTHEBIE—LESecret,

E({FFSecret, PodFEE5|FHSecret, Secret5Pod—iEERAEMMMAI: EAmountB— P2 1ME23 LR volume B9
X, FAENPodhIEVER %Y Hkubelet{E .

Built-in Secrets (A EHSecret)

Service Accounts Automatically Create and Attach Secrets with API
Credentials (BRS3MkF Bah{ERAPI CredentiallZF1HiNSecret)

Kubernetes B 5182 B & 1HI0APIREiEMISecret, HBEIMERENIPod, 1LE(FER LRI Secret,

WRFE, BoItIEFAPI CredentialfER I EAHEE. B2, NRMFRRAZBEEISDapiserver, RIAAXZH=E
M IERTE.

25 Service Account X IHEFHMAI TFNEZEE.
Creating your own Secrets (8IZZHCSecret)

Creating a Secret Using kubectl create secret ({Fkubectl create secretip<
tliESecret)

RIZPodFEZEILAEWERE . PodFiEMAVAF R BIBTEARMANEZ LAY /username.txt F ./password.txt XA,

# Create files needed for rest of example.
$ echo -n "admin" > ./username.txt
$ echo -n "1f2dle2e67df" > ./password.txt

kubectl create secret Ap< PIIFIXLENHFTEIA— 1 Secret, F1EApiserver FEIEITHR,

$ kubectl create secret generic db-user-pass --from-file=./username.txt --from-file=./password.txt
secret "db-user-pass" created

{RAT AR EIX ™ Secret 2 M BIERAY -

$ kubectl get secrets
NAME TYPE DATA AGE
db-user-pass Opaque 2 51s

$ kubectl describe secrets/db-user-pass
Name: db-user-pass
Namespace: default

Labels: <none>


https://git.k8s.io/community/contributors/design-proposals/auth/secrets.md
https://kubernetes.io/docs/concepts/storage/volumes/
https://kubernetes.io/docs/tasks/configure-pod-container/configure-service-account/

Annotations: <none>

Type: Opaque
Data

password. txt: 12 bytes
username. txt: 5 bytes

EER, BOAMEBERT, et 1 describe HARBRXHHNIAR., XEN T RIPSecret MERIMBREE.

1528 decoding a secret , THEAMATEEANS.

Creating a Secret Manually (Fzhelli#Secret)
Rt T BASE M jsonglyamitg RAE XX 4R ElE— 1 Secreti R, ARBEIEIZN R,

B—INEU T Abase64 1T 4D :

$ echo -n "admin" | base64
YWRtaw4=

$ echo -n "1f2dle2e67df" | base64
MWYyZDF1MmU2N2Rm

MAES—M N TFEARASecretld & :

apiversion: vi

kind: Secret

metadata:
name: mysecret

type: Opaque

data:
username: YWRtaw4=
password: MwYyZDF1MmU2N2Rm

dataFEEE—Tmap, ElkeyhTHEE

1T4mI5,
{EF kubectl create Bl#ESecret:

$ kubectl create -f ./secret.yaml
secret "mysecret" created

DNS_SUBDOMAIN

, A2t AiFleading dots, valueZ{EEEMIE, {FAbase64 i

Encoding Note: Secret¥{EfEEFFILEISONSEYAMLS, #H4RiEHbasebdFiFE, MITHEXEFFEHRT
¥, DB, H7EDarwin/OS X LR basess utilityS, AP RBERMER -b HIERIFLIEE KT, &K, Linux
BFRIZRINEI -w 0 3l basess @R EEIE basess | tr -d '\n' , WR -w RETAAH,

Decoding a Secret (f#f3Secret)

SecretA]BIT kubectl get secret MR EEF, FlEl, BEEEE L —THEIEMSecret:

$ kubectl get secret mysecret -o yaml

apivVersion: vi
data:
username: YWRtaW4=
password: MWYyZDFIMmU2N2Rm
kind: Secret
metadata:
creationTimestamp: -01-22T18:

z


https://kubernetes.io/docs/concepts/configuration/secret/#decoding-a-secret
https://git.k8s.io/community/contributors/design-proposals/architecture/identifiers.md
https://kubernetes.io/docs/user-guide/kubectl/v1.8/#create

name: mysecret
namespace: default
resourceVersion: "164619"
selfLink: /api/vl/namespaces/default/secrets/mysecret
uid: cfee02d6-c137-11e5-8d73-42010af00002
type: Opaque

fi#h3passwordFER:

$ echo "MWYyZDF1MmU2N2Rm" | base64 --decode
1f2die2e67df

Using Secrets ({EFSecret)

SecretB] fE R ##Evolumetfimount, SERIMEZERE, UMHPodhMBRER., ENRIRASNEMESER,
MARERREEPoIA. FlE, ENFREFREEMED MIZERNERE, MMARFIMBREHATRE,

Using Secrets as Files from a Pod ({FSecret{EJa3k BPodiI3{¥)

FEPodAHJvolumeFR{E i Secret:

1. Bl —"Tsecretsl{ER M A Msecret, ZTPodrl 5| ABEMIsecret,

2. (ERIBHIPOdEX, TE spec.volumes[] FiAnAl—TVolume, AVolumeFEENTRF, HiIZE—T
spec.volumes[].secret.secretName FEXZET SecretiIRIIRZFR,

3. 48 spec.containers[].volumeMounts[] RIIZEIEEEHSecretlIBTEE. 18
=5 spec.containers[].volumeMounts[].readOnly = true , lﬁﬁ spec.containers[].volumeMounts[].mountPath j\j,’f’,\?ﬁ
L B SecretfIR(ERANERBR,

4. BUENRGHIEGL1T, MERREHIZE R, Secret data mapHEIE TkeyEIEKA mountpath
THXHE,

M TE—1EVolumetfE;SecretfPod:

apiversion: vi
kind: Pod
metadata:
name: mypod
spec:
containers:
- name: mypod
image: redis
volumeMounts:
- name: foo
mountPath: "/etc/foo"
readOnly:
volumes:
- name: foo
secret:
secretName: mysecret

{RIE(ERRIE 1 SecretEBEETE spec.volunes HI5|F,

MRPodHBEZITER, WENESRLEEBSH volumeMounts , {EEPSecret AEE— spec.volumes ,
BAE S NI T EM—Secret, fERAZMSecret, EAHEEALT.

1§Secret keyiRR B EIRE

AR ETIEHI35 85 Secret keyAVolume, BI{EFS spec.volumes[].secret.items FEXREE TkeylIBIFIE?R:



apiversion: vi
kind: Pod
metadata:

name: mypod

spec:

containers:

- name: mypod
image: redis
volumeMounts:
- name: foo

mountPath: "/etc/foo"

readOnly:
volumes:
- name: foo
secret:
secretName: mysecret
items:
- key: username

path: my-group/my-username

XA

® username izﬁ\Secreti%r%?’?ﬁ%?’f /etc/foo/my-group/my-username Yﬁ:qﬂ, ﬁ'ﬁfnf /etc/foo/username ,

® password Nt

&Dfﬁﬁﬁ spec.volumes[].secret.items |, Jﬂu;{%?ﬁ%ﬁ i

keyEBMNIUE items FERH. FABZIHAGkeyhIFETIERAISecretd, &N, Volume R BIE,

Secret files permissions (Secret3X{44XfR)

tens FRIEERIKey., MREIZF/SecretFRITBkey, IBAFE

{RBATBAFEE — 1 SecrettI I PRIENAL, WAIEE, FIAER osaa . AIIEERED

FEEEE Tkey,

B0, (RAAEE — MBS AFRIRIAMRR :

apiversion: vi
kind: Pod
metadata:

name: mypod

spec:

containers:

- name: mypod
image: redis
volumeMounts:
- name: foo

mountPath: "/etc/foo"

volumes:
- name: foo
secret:
secretName: mysecret
defaultMode:

// TODO

Secret VolumefJERIAES, FHIRIE

Then, the secret will be mounted on /etc/foo and all the files created by the secret volume mount will have

permission 0460 .

Note that the JSON spec doesn’t support octal notation, so use the value 256 for 0400 permissions. If you use yaml

instead of json for the pod, you can use octal notation to specify permissions in a more natural way.

You can also use mapping, as in the previous example, and specify different permission for different files like this:



24-Secret

R

https://kubernetes.io/docs/concepts/configuration/secret/
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Pod Priority and Preemption (Podffi#céRF1it )

AT Bpriority AL STR, PreemptionBiERIG S,
TR Kubernetes vi.s alpha

#Kubernetes 1.8 EShRAH, Pods Hpriorityl#:E, priority RmE N PodBX FEPodEEM ., H—PodA
BEMGIAERY, SchedulerndE#tS (BRZR) {KpriorityfiPod, MTEIEELLFpendingRASHIPodR N ATEE, FEARSEAY
KuberneteshrZ~/, priorityifI§8s0iNode & RAVIRIZRHEF

EE: 5T BSFPodDisruptionBudget; HXIFMESR, &S5 the limitations section

How to use priority and preemption (4{al{& B R FIE
5)

EEKubernetes 1.8%{FMpriorityfpreemption, EIRIBINTHIER/E:

1. BRIZIhEE,

2. WII—1 8 S PriorityClasses,

3. Bli#Pod, H4§ priorityclassname IRARELRINAIPriorityClassesz—, %, MLEHIECIEPd; BEEE
PriorityclassName InINZIESITRMPodiEIR (MNDeployment) .

Mo RHEBERZESBENESES.

Enabling priority and preemption (/3R FIESH)

ZIAER T, Kubernetes 1.8FAfJPod priorityfllpreemptionIHEER 2., BB RIZINEE, ENAPI ServerflScheduler
BB HLITIRG:

--feature-gates=PodPriority=true

HFAPI Serverig BT :

--runtime-config=scheduling.k8s.io/vlalphal=true

EBRiZIhEeE, EelABIEE PriorityClasses FHBIEEA priorityclassnane & EHRIPods,

WMBRMERIIIZINEES, REZAE, BABULTMERPodPriorityfh SITIFEEISHIZE Ffalse, AEEHBAPI
ServerflIScheduler, ZRIZINEERE, IBHIPodE{REE HpriorityFEL, {EZEMHpreemption, priority=FEBCIG# 288 H
B, 18 BEEFPod$i& &PriorityClassName,

PriorityClass

PriorityClass @ —""non-namespaced3 &, TEX T Mpriority classZlpriorityZ2 X {ERIBRET, 1ZRFRTEPriorityClassXt
RITEIRI name FERPIETE., ZEENLEN value FERPIEE. valuelEii K, MRS,

PriorityClassX R F] IAB/NFHFT 101289, EE2UBEE, RANMFRELXEALIPod, XLEPodBE TR IZ
IO HMWINZE, SHEERN NS IREIEIE— 7 PriorityClass3 &


https://kubernetes.io/docs/user-guide/pods
https://kubernetes.io/docs/concepts/configuration/pod-priority-preemption/#poddisruptionbudget-is-not-supported
https://kubernetes.io/docs/concepts/configuration/pod-priority-preemption/#priorityclass
https://kubernetes.io/docs/concepts/configuration/pod-priority-preemption/#pod-priority

PriorityCIassiﬁﬁﬁﬁ\EjiﬁiiEﬁt globalDefault *ﬂ description ij?ﬂiiﬁ% PriorityClassName E(]POd,
globalbefault FEZFRNiZPriorityClassfy{E, RE— globalpefault=true HJPriorityClassBEBSFETRAH., MR
5§ﬁi§§7 globalDefault E’\JPriorityCIass, ;jB/A, ﬂil&% PriorityClassName E’\JPOdE’\JTjﬁf‘E?&j\jgo

description FRE—MERFMH., XBNTHIFREHAF, MM+ ARMRZERX T PriorityClass,
E1 MRARNEEHHBRALTIEE, NWIMBPodMIRTRNE,

3¥2 : FPodTNESHRAN globalpefault=true HJPriorityClass, AaBEINEPodMIfH R, WEPriorityClasshUEIXAT
#RfnPriorityClass/g Rl Z#Pod,

TODO 2 XA RN, FMik. s,

3E3 0 AREMIBR T PriorityClass, MI5|FiZPriorityClassZFRAIINAPodGRITAE, (BIRTEMERIES|AHiZ
PriorityClass & #RfPod

Example PriorityClass

apivVersion: scheduling.k8s.io/vilalphal
kind: PriorityClass
metadata:
name: high-priority
value:
globalDefault:
description: "This priority class should be used for XYZ service pods only."

Pod priority

BIB—P S MPriorityClass 2 f&, FIBIEPod, FHEHspecHigEEH—MPriorityClass&¥5, priority admission
controllerfEF priorityclassname FEXFIEFIZFERMEEIE., MRAKIKEpriority class, MIPod#i1EL,

WM TFYAMLE2—PodfIE X, 1ZPod{ER LiRREIFFrElIZE#IPriorityClass, priority admission controlleri@&spec, F
$§Podipriorityi%3 1000000,

apiversion: vi
kind: Pod
metadata:
name: nginx
labels:
env: test
spec:
containers:
- name: nginx
image: nginx
imagePullPolicy: IfNotPresent
priorityClassName: high-priority

Preemption (3f5)

YPodsHEAIEEN, ENISHNAIIHZERIEE, Scheduler MIAFIFIER— 1T Pod, HEHXIGHIEESTINode E, MF
REEHEH EPodFREERMINode, NIALFpendingIRSHIPodfit & preemptioniBig, TEHAIFRIX 4T pendingik
SHIPodRP, 5 BEEIRIKEI—TNode, ERER— IS MUGERMETPHIPod/E, FeE7EiZNode LIAEP, MR
BEFREIIX¥MINode, S MNodeliff—N o 2 MASTREEAIPod, TEEMIRG, PHAEEENode LA,

Limitations of preemption (alpha version)



Starvation of preempting Pod

LPod#it G, SEEIKIE T graceful termination period , i1 graceful termination periodiE X FIRT K T2 R TIE
HFRE ., MRFTIEMMERXRE, MASEARIE. X graceful termination period27E schedulerif ;S PodiIET B = 5 BETE
Node (N) _EV@Epending Pod (P) BYRTEI Z BIBIEZERTEIEFE, FELLERE], SchedulersifEEthpending#IPod,
HEEHFBREWEILN, ScheduleraZidBEERFLIEATIRHIPod, HBEScheduler§PIRERINZ BT, FIEESIGH
PN—PHZNEEHFEEIN, EXMIERT, MENZEERL, Pod PABIERTNode N, FItt, Schedulerf
I HNode Na E fiNode E B9 ELfthPod, IEREISIAEP, XNTE RMEENESH, XMERATRESBEREE, P
AIRERE—ENBEALESIAE. ZMERTESSHEMEEHTNEM, EPodRIBERRSNEEFPAEM

A,

A IS TEPod preemptionfyBetahR A ERRIXMEIRR, provided here (TEXERMT) FHATTHRISSHEAMBRA R,

PodDisruptionBudget is not supported (A 3Z#5PodDisruptionBudget)

Pod Disruption Budget (PDB) s ¥ FIf2 % FiE E BRI Mvoluntary disruptions 1 Z35R T [£HIPod I E .

SR, TEiEEpreemptionfIZEEAT, alphakikZAsipreemptionHFESFPDBHINI, Ffi1itXI7EbetalR AR INPDBY
1%, {BENE7EbetabR, th R 2RFTEEHIESFPDB, Scheduler§sid 338 PDBARAtpreemptioniE R SEE,
BNRAREKIZXHENZTEE, preemptionIARKRE, MALREIPodEHMEE, REXRERPDB,

ZEIR: PDBEITT: http://blog.csdn.net/horsefoot/article/details/76496496

Inter-Pod affinity on lower-priority Pods ({f{L5cZkPodilInter-Pod FE#11%)

EHRAR1.85, REHIZEENE R yesht, 7 ¥ENodetl M A : “UNEMNodedFlIERFrE 755 R 1% Fpending Pod
#Pod, FiAEfEiZNode L iEEpending Podl5?

AR BAHT—ERBRABMAREIRAIPd, WRMEFERD K ITRRIEIPodRAEIEE pending Pod, HBARE—
A MARBARNIPod MR, BMEMLL, EREBNERBLTARyes, BN, MNode AR FIIEH,

&R pending PodEH 5 Node F— N 2 MNRIFE S5k Pod Alinter-pod affinity, MIFEBRLEBMRAL SeRPod iR K ATIE T
T, EE#E inter-Pod affinity®/illl, 7EiXF0E)R T, Scheduler"eifNode FAYEEIPod, R, BEFHB—1
Node, SchedulerrlgEREI—TEEMNode, XFEEKAEIEENNode, T EEfRIEpending PodgEtS#IRE

BTSRRI RAMARBERXNMEE, EXREE—TERNITH . EMNARIANEEBetasiGARNFALLE ., HHE
E 2 2% EFrEinter-Pod affinity INIAIERMEL R BMPodE S, ITERNMEES, AN IEHIBHEENTHESANE
ZME, LESh, BNfEpreemptionfREEB L SeRERRAIPodSRH Binter-Pod affinity, RSt AIPodth o] BEHE E fthPod 5
£d, XHR T E<Finter-Pod affinity i 8 2% 1BAVIFAL .

BAVE XS LLERRAY R INERIR T R R (NEBERENES MR EIPod LBl #inter-Pod affinity,

Cross node preemption (#£Nodeifi )

fRi&Node NIEfEZEA TS, DMERENEEEpending Pod P, RE X5 —"Node EIPod##it ST, PZRIEETEN
L£rAI17. REBE-HIF:

e Node NIEFEZ[EPod P,

e Pod Q7E5Node NtB[Ezone#5—"Node L3517,

e Pod P5Pod QR Eanit-affinity,

e Pod PRIEPod 2 (&% anti-affinity A1E5 .

e #7ENode NEZHPod P, Pod QRiZ#iEE, {B2SchedulerMHITETABh., FFLA, Pod P7ENode N_E#E{R1
JFunschedulableft,

WMNEPod QM ELNode flifE, FBARAiERanti-affinity T, 3 HPod PAIBES7ENode N E#1TIRE,


https://kubernetes.io/docs/concepts/workloads/pods/pod/#termination-of-pods
https://github.com/kubernetes/community/blob/master/contributors/design-proposals/pod-preemption.md#preemption-mechanics
https://kubernetes.io/docs/concepts/workloads/pods/disruptions/
http://blog.csdn.net/horsefoot/article/details/76496496

MRBAVLBIEMMRESENE L, AIRERZEAIERIMRAFRIMENodeiE 5., EX—R EBMNTBEFEAE,
HEENodeit SRS #HKINF EBetadiGARIFELEE

[RX

https://kubernetes.io/docs/concepts/configuration/pod-priority-preemption/
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Service

Kubernetes rods =B4MAERN, BIIFTAERMET, —BRTMASEIE. replicationcontrollers BERIZSEIEE
THER pod (BTN, HYB. 8B rolling updates i) . REED rod EECHIP, EXEIPHERSTMNMN, X
SH—TER: MR—L pod  (FRJAIbackend) JKubernetesBEEEHEIEAM Pod  (FR9frontend) 1RtTHEE, B4
frontend2{al#% 2, H—EBEHK EIbackendlE?

FEE: THEIEbackendiF NG, frontendiFNETIR,
A A services FZRIZGRA,

Kubernetes service B— TR, BEEXT—HiZIE rod M—NARENMERE—ABNTRAMARS, service AT
KEKE—2H pod () H Lavel selector RTE (FRTX, AHAGAIRERERBEFERN service ) o

fan, Rig—rTEARLENERE =T IEEEITHEE, JERIAZAERN—Alm A X OMIERM N EiREE.
SRMREIHAISERR Pod FIREERE, (ERIGEF RN ZTIRNERIRIRE CHEIRTIR (H1W: MERIREARTIR
AOMBIEERS) o service MERAISLILXTHAZSS.

3 FKubernetes-native i A%, KubernetesiZ T — 1 EIEH Endpoint API, HZE service HHY rod KEZTY,
EEHERH. XFnon-nativefIBTER, Kubernetes#yServiceigt 7 —MEFREMNIPHIRGE, ZMEr EE @R Sin

Pod o

E M Service

KubernetesH ] service — 1" RESTHR, EMTF rod . BAABHRESTHNER—1¥, service TENXHBJ#EPOSTE
apiserver, MMBIE—DEHISEA, B9, BRIREE—H rod , B rod HREEIRI376, FHIEHHIR

2 "app=MyApp" .

kind: Service
apiversion: vi
metadata:
name: my-service
spec:
selector:
app: MyApp
ports:
- protocol: TCP
port:
targetPort:

{EARLL Y, BIEBlE— PR A “my-service’BIF service WE, ZNRERIBIFLFEHTCPIKO376, FH
B "app=Myapp" ITEHIPod, iZ service BREWHE—NIPHLE (BRIFRA“Cluster IP”) , ESWIRSHRIEER (I
TX) . service MIERIBIBSWIFEIT(E, LENERSBEPOSTEI— BN ‘my-service’t endpoint I,

BHEE, service ENENIRO port BSIEHEE targetport 0., BRIAMERT, targetrort IGHIRE NG port

FERAERNE. hFEEBIHR, targetrort AUEFHNE, BRAZREN rod IHOMNETR, HEIZSHROHON
SFRIF OESNEIR pod BETEEFH TR, XA services RMMTRANREM, HIEl, EAHUERFIHFHRENT—
HRAFERIZPodFIRENIRD, MASEMEFHER.,

Kubernetes service ¥ tcp # uor ¥, ERIAER TP

Services without selectors (A FixF23A0Service)

ServicelBEMRT rod KITAHE, BthAlMSREAMKENGER. 40


https://kubernetes.io/docs/concepts/workloads/pods/pod/
https://kubernetes.io/docs/concepts/workloads/controllers/replicationcontroller/
https://kubernetes.io/docs/user-guide/kubectl/v1.8/#rolling-update
https://kubernetes.io/docs/concepts/overview/working-with-objects/labels/#label-selectors

o BHEBELAFERERIINPEIBESRE, BENLP, EHERBSEIBE.
o MELEIEServicelEMAB—" namespace EIServiceD &= Bt Service,
o MIEEBIERNHTEEIKubernetes, 9 EiHiE{TrEKuUbernetesZ4b,

A EXEFRT, HAIUE XA HiEFa309Service:

kind: Service
apiversion: vi
metadata:
name: my-service
spec:
ports:
- protocol: TCP
port:
targetPort:

ERiZServicelBEIFER, FIATSBIRMENE endpoint MR, AIFENIEServiceBRETZIFEER] Endpoint

kind: Endpoints
apiversion: vi
metadata:
name: my-service
subsets:
- addresses:
- ip:
ports:
- port:

¥E: Endpoint IPAEEZloopback (127.0.0.0/8) , link-local (169.254.0.0/16) Zlink-local
multicast (224.0.0.0/24) .

1EFE R loopback. link-local. link-local multicast}RFR[#]1E: https://4sysops.com/archives/ipv6-tutorial-part-6-
site-local-addresses-and-link-local-addresses/

BRI HIESRERM service SThEAIEIFEEServicetBE, REFKWBAIBFPEXNITHR (ERBGIPH 1.2.3.4:9376
) .

ExternalName Service—f435kr0Service: EARAFEES, UAEXE@TROHIHmR. HR, ERUERERRIRE
F9MERServicetI—F AR

kind: Service
apiVersion: vi
metadata:
name: my-service
namespace: prod
spec:
type: ExternalName
externalName: my.database.example.com

éﬁ?ﬁi*ﬂ, my-service.prod.svc.CLUSTER ETL $E¥DNSHE 4—_ruL ,—J<1E7‘j my .database.example.com E"] CNAME 'LE
. X Service5ihEEtService I TIEAHER, B—XAIREE@MAEEDNSER, HEFAERERE
FER ., WREUERESIEESDRNERF, FISEINMAIPd, 7RINE HAYiEESESEndpointH B iRS

B type o

Virtual IPs and service proxies (FEHIIP5S ServiceftIE)


https://kubernetes.io/docs/concepts/overview/working-with-objects/namespaces/
https://4sysops.com/archives/ipv6-tutorial-part-6-site-local-addresses-and-link-local-addresses/

Kubernetes;'%ﬁqﬂE@ﬁﬁ\Node%Biﬁ_ﬁE—/P kube-proxy , kube-proxy ﬁ%jﬂ Service ;Im—AE}u|PH2
X, Externalname FEIRServiceffsh, 7EKubernetes v1.0ep, {EFuserspacetE#{TAIE, 7EKubernetes v1.1H0,
A0 TiptablesfUEE, BAZEIARRIERE. MKubernetes v1.2H8, BAIAMERiptablesUIE,

MKubernetes v1.0#2, services =“4E” (TCP/UDP over IP) %#), #E£Kubernetes v1.18, J{ANT Ingress
AP| (beta) RRRTE" (HTTP) MR,

Proxy-mode: userspace (f{IE#&E1\: userspace)

EXFMERT, kube-proxy=iEiKubernetes MasterSy service H endpoints XIREGHIFMER. XWFE service

, EREAMNode EITH—NRO (BEHIERE) , iEXREBKO". 5% CBEOMEEERGRAIEER service B
Hrh—Fif pod (EE Endpoint ?&%) . {EREN IR Pod EiRIEServicety SessionAffinity REM, EEli}l—:l;, =

;?%%iptablesiﬂﬂ'], Tﬁ%ﬁﬂ Service E’\] clusterIP:Port E"]/ﬁ%, #HIREEEWEUWEE%D, 1’6@&%[@&@%

i Pod o

XA, EAHE service k0 BIREMBKNIERSENGR, MEF HAFEAIBEE XKubernetessy service
5 pod AUEHARZR.

KINBR T, BiREREERIEEFEPod, BERATNETEFIHIPHASIEEIM (Client-IP based session affinity) ,
E_I'll?_r service.spec.sessionAffinity 1§k§j9 "ClientIP" (Ekl}\jg "None" ) 5 JHSHTL G5
1T service.spec.sessionAffinityConfig.clientIP.timeoutSeconds FERIRERASIEMMEASE (BRIANE“108007)

Node

Client apiserver

v

ServicelP
(iptables)

kube-proxy

v\

Backend Pod 1 | {Backend Pod 2 | |Backend Pod 3

labels: app=MyApp | |labels: app=MyApp | |labels: app=MyApp
port: 9376 port: 9376 port: 9376

Proxy-mode: iptables ({{I2{&3: iptables)

EXMENXT, kube-proxy= i flKubernetes Masterst service 1 endpoints XTREGFINFIMER, EEXNTE
D service ZiEiptablesiiN, MTIIEIRE service B clustertp:port FIRE, HBEREEEMZ service HEAFP—
PEIHPod, SFED Endpoint MR, ERLRIEREFIH rod HiptablesFN,

FINERT, BiRERMEINEENILEPod, ZERINETEFIRIPHSIEENY (Client-IP based session
affinity) , FI4§ service.spec.sessionaffinity & "clientzpr" (ERIAN "wone ) ; LEES, B@
J¥ service.spec.sessionAffinityConfig.clientIP.timeoutSeconds FERIZBERASIEFLENTE (BRINMEF“108007) .



5P userspace proxyl&EH—#E, B, FHAHE service p:0 AIREHRAIEISENGE, MEFHBLEEX
Kubernetesz services B pods BUEAIAR., XFEILRiZtbuserspace proxyl ENEIRE 0§, B2, Suserspace
proxylBEXN G, MRFVIEFENPodARIER, iptablesfSEAREEEMEIRIERS—Pod, ELLEMKH readiness

probes ,

apiserver

v
kube-proxy

Client

ServicelP
(iptables)

Ve

Node

Backend Pod 3

Backend Pod 1

labels: app=MyApp
port: 9376

Backend Pod 2

labels: app=MyApp
port: 9376

labels: app=MyApp
port: 9376

FER:

1. BIMS2Z, #Ruserspace5T(, {FMkubeproxyX itk ; MiptablestEIH, kube-proxy R4 BHENAY
iptables#iNl, %% HiptablesSC],

2. ¥REE[AENE: hitp://blog.csdn.net/liyingke112/article/details/76022267

Multi-Port Services (Zim[]Service)

HLEE service AJREEEREZNMEO., W XFIER, KubernetestiF service WREEXZNHO., HEAZNF

R, BATURMAAAIRORBM, BhlEEndpointf=4LRX, FI7:

kind: Service
apiVersion: vi
metadata:

name: my-service

spec:

selector:
app: MyApp

ports:

- name: http
protocol: TCP
port:
targetPort:

- name: https
protocol: TCP



https://kubernetes.io/docs/tasks/configure-pod-container/configure-liveness-readiness-probes/#defining-readiness-probes
http://blog.csdn.net/liyingke112/article/details/76022267

port:
targetPort:

Choosing your own IP address (i%i%HCAYIPHiL)

service BIERS, AIEEBSMICluster IP, FI@IT spec.clustertp FEXIRECluster IP, #l8, MREEEIR—FKI
BDNS%E, SEF—TRETEEIP. REEMEENEBRS, AP EEFNPHIILNFREENIPHLL, HEIZIP
T£ service-cluster-ip-range CIDRSEEIA, 1ZCEHAPI ServerfIFRiRIEE ., WRIPAEIE, apiserverﬂ?:ﬁ@—/\422
HTTPIRESHS, RRENEE.

Why not use round-robin DNS? (A{tAA{ERIEDNS? )
AL ZERARIIP, TIEAR/ERround-robin DNSIE? B/ TRE:

o KALANK, DNSE#BREESEIIDNS TTLHEFERZREWLR.
o FEZMNARMITIRDNSEIE, HEFER.
o BMEN FATEFFIDNSEHRHIT 7 EHMEMBEN, EFinEMETONSEMR RHBENEE,

BANKEFELEAPIZARNSIFNER. IR, MREEBHAZRIZINE, HIMDAISZIIZALRENBEALTE.

Discovering services (BRZ&KIM)

Kubernetes EF EXZ1HMFH A ILILE service @ HEZZFIDNS,

Environment variables (15T =)

Y Pod TE Node LIB{THT, kubelet&2ABNERIN service FRII—AHMIELTE, BX1F Docker links compatible ZT&
(15218 makelinkVariables ) FIEESjE2HY {svcnaME} _SERVICE_HosT AR {SvcnaME}_SERVICE_porT T2, HAREH

MEABHN, FULERERN T,

Blan, BETCPI%O6379, HEHD Cluster IPHEE 10.0.0.11 HIARSS redis-master , FRFEUTHIETS:

REDIS_MASTER_SERVICE_HOST=10.0.0.11
REDIS_MASTER_SERVICE_PORT=6379
REDIS_MASTER_PORT=tcp://10.0.0.11:6379
REDIS_MASTER_PORT_6379_TCP=tcp://10.0.0.11:6379
REDIS_MASTER_PORT_6379_TCP_PROTO=tcp
REDIS_MASTER_PORT_6379_TCP_PORT=6379
REDIS_MASTER_PORT_6379_TCP_ADDR=10.0.0.11

XEFEBINFHTR — pod BEIFEIMMER service MHTTEIZ pod ZRIBIE, BTNHFETSEASHRE.
DNS&H X PR,

DNS

DNS server2—Na[iER) (RIRIRZUMETE) cluster add-on , DNS serverl&#N IS services B9Kubernetes API,
FE 1 Service}E—ADNSIERE ., MRAEENEETDSHTDNS, BAFAER rod EBRIIZEETE BENHIT service &
FRERMT .

B0, WER7EKubernetes my-ns XD Namespace B, B—TRN my-service HIService, FREBIEE my-service.my-
ns BIDNSIEE., ZET "my-ns" X Namespace HHY Pod PIIEIT my-service X RAFREILFILEX{Service, Z
ETHEAM namespaces BY pod JFWTEF my-service.my-ns ., {FFARZSBMEIRILRZECluster IP,


https://docs.docker.com/userguide/dockerlinks/
http://releases.k8s.io/master/pkg/kubelet/envvars/envvars.go#L49
http://releases.k8s.io/master/cluster/addons/README.md

KuberneteSiT_\S'Zﬁﬁ:‘%ﬁ#JﬁDE‘\]DNS SRV (Service) iﬂio QD% my-service.my-ns iz/l\ Service ﬁ—/\%jg http <
T’j}iyﬁ\j TCP E@lﬁ#ﬁl:l, Jl'!IJﬂL‘,HEFH _http._tcp.my-service.my-ns RIDNS SRVE'EE*EIWJ http iZ’l\ﬁﬁElE’\JﬁﬁD%o

Kubernetes DNS ServerZifia) externalname EHIServicelIME—75%, DNS Pods and Services 1Rt TEZER.,

Headless Service
AR REEG AEER A HNE, UER—2M4MService IP, EXFMIERT, ERILGEDTIECluster IP (
spec.clusteriP ) FEE none KBIZEHeadless Service,

ORI R A R BE A FEMISEIE SRS RIMA N, MMEDSKubemnetes RARIBE . NAREFLAIER
BEMNRRN, FEURMIIGIERRZATEMARS KIMAL.

I FIXE services , NERDECluster IP, kube-proxyth AE4MEE(], HAFEABASWENAITREIIEHLIE.
WA B SHECEDNS, BEURT ServiceRETENX T ikiR2S,

With selectors (Hi%#Es2)

T E X T %83 IHeadless Services, Endpoint Controller&7EAPIF B3 endpoint 2%, FSIIDNSEE AR
@ rods AIEHE (HBllE) , AICREIEIE@EService[FifkAIPod,

Without selectors (Fci%}%s%)

T8 B 1EFE2ZMHeadless Service, Endpoint Controller & 8I3# endpoint i0FE. B2, DNSRASIHHEE:

® ExternalName %ﬂSeNiCGE’QCNAME'\LBkaO
o FRE5SServiceXZ=RZFMI Endpoints HYIEE, UAKREMZER,

Publishing services - service types (F&EEService—pRSE
')

WFMARFORLSS (PR  CTEEZERSRES— D (ERAD) P,

Kubernetes servicetypes SUIFIRIEEFNTEAIServicezf R, EAIAZE clusterip

Type EREATHAT:

e clusterrr : JBIEEBAEIMIPEEService, Service REEMEERINERTAE] . XZBAIARY serviceType o

e Nodeport : 7EETNodeflIPHYEESIR O LR E1%Service, NodePort Services &%l ClusterlP Service,
NodePortZERIHE B IMIE R PIIBIS  <NodeIP>:<NodePort> S5IH[a]— Nodeport ZEEUAYService,

e LoadBalancer '@ {FARRRMEIRMNARIIERIMIRERS ., NHIVESIERIEE Noderort T clusterrp 2
BIfService,

® ExternalName ﬁﬁﬁ@%ﬁﬁfﬁﬁ'{l CNAME 'LE%, 4?;8erviceﬂ9&§9‘§lj externalName $E§E§W§ (TZ]-U
U foo.bar.example.com ) , REFEAMREEIRE., XTEE kube-dns 1.7 ESHRA,

Type NodePort (NodePort3£#!)

MRS type FEXIZA Nodeport , MIKubernetes Masterf§ s MAEREEEE (2X1A30000-32767) HE—ikO,
FHHB Node#f2H1Zim0 (B TNode LHIE—imO) AIEE service , ZIHNFTE service
E’\] spec.ports[*].nodePort ?E’)}\EPTE%O

MREBE—TMFENIKROS, FITE nodeport FERIVE, RASHEHEZIFO, BNAPIESKEIKN (B): BF
ZHOXOATRENIRPR) . BIEENELAENdeln NMECEEEA (¥A1A30000-32767)


https://kubernetes.io/docs/concepts/services-networking/dns-pod-service/

XEFEARTERIEERCHATEINERSE, BEEKubernetesTREXIFNIE, EEEEZERE— 1 Z™Nodety
P,

i%;i%‘c\, JttServiceil%Tf <NodeIP>:spec.ports[*].nodePort ﬂ] spec.clusterIp:spec.ports[*].port E_U'_lbo

Type LoadBalancer (LoadBalancerZH!)

i

External IPs (9MBIP)

WRIMNBIPERHB R — P S N ERNode £, NIFJEIXLE externalips _EHREEKubernetes Service, {EASMEIP: KO
(TERBMIP) MNEHIRE, BHRKEHAEIEFP—DService Endpoint, externalips FHKubernetesEH, XET

SHEERNERR,

1EServiceSpecH!, serviceTypes BIService#FRJIETE externalips , W FRGIF, my-service AJIEIF80.11.12.10:80
58] (externallP:port)

kind: Service
apiversion: vi
metadata:

name: my-service

spec:

selector:
app: MyApp

ports:

- name: http
protocol: TCP
port:
targetPort:

externalIPs:

Shortcomings (HR=)
{EAVIPJuserspace proxy A TEFF/NFUERIIER T IIE, BIET BRIBHT T Service I ER RIERE, BXRIFHE
B, &2 5 the original design proposal for portals ([ TP MIGAIRIZIZEITHE) .

{#Auserspace proxy&FaiEihla) service FIEUEEADRIP, X{FHFELEFHAIETIESLIN, iptables proxier N &R 2E
EWREIP, (EEMNSEMANER A HIYE2Esnode-portl % Fif.,

FER: BENIRMEERRHIYEREnode-porttIE P iR+ AT E?

Type FERZIFHRE—BMNRIRINZAIRININE, FRMBRERMECRERX AT (flaGoogle Compute
Engine NEE S D nodeport EAF LoadBalancer L{E, {BAWS) , {EHBIAPIEEHIERA,

Future work (389 T{E)

Bk, RIERIEAIRES LR B M round-robint) ErsRER EMNAVARER, BlaIMasteriBHH D, services WFRMER
ERAHIYERS, EXMERT, VIPRSEHESEREIATEYESRL.

BAWTERGHIIL? (HTTP)  service BOX#F,
BAFTER service REERFIANOER, SIEHAEIM clustertp . Nodeport F LoadBalancer EZNE,


http://issue.k8s.io/1107

The gory details of virtual IPs (FE#{IPINRZAYZHTS)
SFALERIER service WATKH, ZAMEBMLXEARS, T, BECERSESRIERNTR,
Avoiding collisions (&% /#15%)

KubernetestIEEH 27—, AP TNUKREAINL RS SEMIRERK, EXAZMINIE NHR. £
MIFRT, BIPROERZIRO—BFPARIZDIIEFRO, MRIZEFAESEMBPRERR., BHERER
W,

FER ERERNRERN, BENEREMTAFZEZREN, ENERERK,

RNTRTFRAFPRE service EFEIHO, HATDTARMAD service FARIBAR, HATELTABD service DEEBSH
IPHEE A5 TR SEHL,

AT RS ServiceZIREIK—HIP, WM ERIIBERIES M ServiceZFl, MNRFAHREHetcd TR EobRET
R, MBPRNBOTEFETRSEMRRAB, MMREUP, TUEIERIEEK, HERTEDEIPKIES. FAController
ARCIBZMHBR (BRAEANZAEFH) , FEEHTEEATIMERNTR S, HEEILEEEDEERT
ServicefEREMIP,

IPs and VIPs

5 ZERER HEIEE BRIMIA pod IPHBIER[E], service IPEFREARHBENTENRNE, HBR, FHAUER iptables
(LinuxsR R B A IEZEE) EXEMIP, MMRIEREEMMHITEER ., SEFHERIIVIPE, HREKEME

HWEEHMES . ServicefIHFETEFDNSLERR L 21RHE service MIVIPFIIHOIESH,
BT IEE R ——userspacefliptables, BITHNBERE.

Userspace

ERRA, ZEREERINEGGIENFE, SI#EIH service , Kubernetes Masterp ECREIPHELE, 540 10.0.0.1
o fRI% service UH[191234, service HAEEEEHIAIFAA kube-proxy SLHIMMER, ZHkube-proxy&E—1#1
B service , ESBEHITA—TENERO, ZILMVIPEIX N FEOMNiptablesEE R, AGEFIAESEE,

HEFIHEZEZRIVIPE, iptablesflNFFGHEIER, HIGHIBEEFEME service proxy BJIH, service proxy EIFE—
TMERTR, HABRKEMNEFIGEEIRIRE.

XBIKE service FTAEEMEEFMINTEBENTEM@IRO, RAEPRNONIL., FFiHAIEEMERIPHKED, MIHAN
BENEEREMT Pod

Iptables

BREZRLLARGOIENE, Si25iH service , Kubernetes Master) ECEINIPHENE, 40 10.0.0.1 , 1R

1% service Um[191234, service EAERB¥HIFTAE kube-proxy EHIMEE, HAEBBR—TIHH service B, ERR
L—RIMVIPEEE@Rper- service Miptablesfilll, per- service AIHNIEEIZZEIper- endpoint FLN,

per- Endpoint HIMKEEME (BEHNAT) EIETHH.

HEFIMERZIVIPE, iptablesFINFASEER. EEFE—1THFiR (BETXEENMIEN) , HEEEEERZIE
i, Suserspace proxyR~El, #IEEIFREEFIZluserspace, EITLEIEITkube-proxyZ BEEVIPIIE, EFIHIPtHA
L ETS

LR E@EInode-portal A FIFE AN, EHFNERREMIIT, REAZXMBERT, EFIHPEMNE.

API Object



ServiceZKubernetes REST APIFITRARE R, BXAPINSNEZIFMES, iFikME: Service APl object ,

For More Information

[EiE Connecting a Front End to a Back End Using a Service ,

[RX

https://kubernetes.io/docs/concepts/services-networking/service/


https://kubernetes.io/docs/api-reference/v1.8/#service-v1-core
https://kubernetes.io/docs/tasks/access-application-cluster/connecting-frontend-backend/
https://kubernetes.io/docs/concepts/services-networking/service/

Ingress Resources

RiE
EAXH, EREIBEANE, XEREEEMBAEERRIRER. XTEZSEREE. ATIEEFEN.

o Node: Kubernetes&&# A9 RIS IR .

Cluster: —(A{IFEEAMPHAIEZ/EHINode, XZKubernetesEEBHNEEITERIR.

Edge router: JEERIRHIMITEL XIEERARAERHES . IXAIEER Hcloud providersi IR IE A EIRAIM X,

Cluster network: —/HiZiEaPIREHE, FIHRIE Kubernetes networking model SEIRERB¥NANEIE . SERENEAIR
5 BFEEYD flannel BOverlay &S EAN OVS FISDNMILE,

Service: Kubernetes Service {#fLabel SelectoriRfl—%4HPod, FFIEZHIRA, FNServicelREEEEFM LAY
L@ EBUIPHITIRE.

What is Ingress?

BE, ServiceflPodiIPREEFESRENBAERIAIE., FiAZliXedge routerfIFTERESHEFRLRFIEHMIMT . Ml
2L, XABEEEREG:

internet

[ Services ]

IngressE SUIF AU EZRAEREService IFNIEYES

internet

[ Ingress ]

[ Services ]

AIEcEIngress, MMMIRHEIMEBEIIFQAIURL, AFIIENRE. SSL. REETZMOEMNENE., AP BEEIPOST
Ingress X IREIAPI Serverf A R KiEKIngress, Ingress controller T3 LIMIngress, WEERNEIES, thaliE
edge routergy it Bil%, XBEITFMHATRGIERE.

Prerequisites (5t R&EH)

EFFRERIngress R 2RI, BRIZTHR—LEE. Ingress@— T BetaitiR, 7E£1.1ZHIHERIKuberneteshRZs &R
e A, BEE—"Ingress Controller7 8Ei#% EIngress, B4l IngressAEEM.

GCE/GKE& #EMaster E#8Z&—Mngress Controller, &R ATEPod P EREFEEE M B E XIngress Controller, f&ATR
{FAEHEE AT MIngressiilAnnotation, ItE here F here FiR.

HRIRIRE T It Controllerfd beta limitations , FEGCE/GKEAIMIIAE S, REZE deploy a controller Jpod,

The Ingress Resource

BB AIngressAI BEUI N AT :


https://kubernetes.io/docs/concepts/cluster-administration/networking/
https://github.com/coreos/flannel#flannel
https://kubernetes.io/docs/admin/ovs-networking/
https://kubernetes.io/docs/concepts/services-networking/service/
https://kubernetes.io/docs/concepts/services-networking/ingress/#ingress-controllers
https://git.k8s.io/ingress#running-multiple-ingress-controllers
https://git.k8s.io/ingress-gce/BETA_LIMITATIONS.md#disabling-glbc
https://github.com/kubernetes/ingress-gce/blob/master/BETA_LIMITATIONS.md#glbc-beta-limitations
https://git.k8s.io/ingress-nginx/README.md

apiVersion: extensions/vilbetal
kind: Ingress
metadata:
name: test-ingress
annotations:
ingress.kubernetes.io/rewrite-target: /
spec:
rules:
- http:
paths:
- path: /testpath
backend:
serviceName: test
servicePort:

MR HRECE Ingress Controller, BRANEE K IZZIAPI ServeriEAN21ER.

1-617 : SREEMKubernetesBL E—#¥, IngressFEE apiversion . kind F metadata FE&, BX{ERIEEXH
BIER, 1528 deploying applications . configuring containers . managing resources A ingress configuration

rewrite ,

7-91T : Ingress spec BEENHIERNANIERSZSFBAFTHNMEEE. REENE, EEE T —TREMBAIGIEK
Bruled)®R., BHI, Ingress&iRRSZi%http rule,

10-1147 : & http ruleBEATIEE: host (I80: foo.bar.com, AFIFEIAN*) ; pathFlR (FIEN: /testpath) ,
B path#HF xBkfIbackend (tbiltest:80) ., EHEFIIEIERES N\ Elbackend Z B, hostflpathZBHNZRERS ik
EREAE T,

1712-14 : backend:2 services doc A service:port L85 . IngressiiEIBE Hi% & 1%E5backend LELAIIH =

2ESE - FBEN, IngressTFREE/EH, ETERFNTEEN, BENE API reference , FAIIEERBIHRE
backend, TEFREIEREPIIES specHpathCERHIER T, SK%ELATREbackend,

Ingress controllers

RNEIngressFEIRIE S TIE, EEMNINETTIngress Controller, X5 HfEE K ControllerR @, EfTEEIERN kube-
controller-manager _HAHINXHHN—EDIETT, BEFAEHCEN—LOBEEN. CHEERBRZESHERN
Ingress ControllerstHll, {8 2TM—1 . HAERISIFMLT GCE H nginx Controller,

Before you begin

AT iR 7@ Ingress R R EN—HEB T RINEE., EEBIERT, FiFIngress ControllerfRFSLEHIE, 1BIF
SRBSLH., GCEFInginx ControllerfX #4435l here 1 here , HRRIZEF Controllerf3#, AR T RSN
AEEm .

Types of Ingress

Single Service Ingress

B rKubernetestlt SR IFBEEL M Service (IS alternatives ) , {BEEBNAIEIL Ingress RRE, BEIEER
HrulelERIAbackendESEI ,

apiVersion: extensions/vilbetal
kind: Ingress
metadata:


https://kubernetes.io/docs/tasks/run-application/run-stateless-application-deployment/
https://kubernetes.io/docs/tasks/configure-pod-container/configmap/
https://kubernetes.io/docs/concepts/cluster-administration/manage-deployment/
https://github.com/kubernetes/ingress-nginx/blob/master/examples/rewrite/README.md#rewrite
https://git.k8s.io/community/contributors/devel/api-conventions.md#spec-and-status
https://kubernetes.io/docs/concepts/services-networking/service/
https://releases.k8s.io/master/staging/src/k8s.io/api/extensions/v1beta1/types.go
https://git.k8s.io/ingress-gce/README.md
https://git.k8s.io/ingress-nginx/README.md
https://git.k8s.io/ingress-gce/README.md
https://git.k8s.io/ingress-nginx/README.md
https://kubernetes.io/docs/concepts/services-networking/ingress/#alternatives

name: test-ingress
spec:
backend:
serviceName: testsvc
servicePort:

fﬁfﬁ kubectl create -f ﬁ”E’E’, EIJEJE@J

$ kubectl get ing
NAME RULE BACKEND ADDRESS
test-ingress - testsvc:80 107.178.254.228

Hr, 107.178.254.228 2HIngress Controlleryittingress D BCiIIP,  rute FIRRAERRNIPHFIAE REARE LG
BACKENDZUERF i Kubernetes AR S5,

Simple fanout

N EXEMR, kubernetes PodfYIPREEFEERFMER I, FIMENIRE-LASAY, B5EZIngressREHIGHAE
FEMRNIRS., ZAHRERSTANASINER. IngressRITFANSABIIERNNERERE, HIa1: WRIFEL
2R THECE

foo.bar.com -> 178.91.123.132 -> / foo s1:80
/ bar s$2:80

BANEFEE—"Ingress, FIa0:

apiVersion: extensions/vibetal
kind: Ingress
metadata:
name: test
annotations:
ingress.kubernetes.io/rewrite-target: /
spec:
rules:
- host: foo.bar.com
http:
paths:
- path: /foo
backend:
serviceName: si
servicePort:
- path: /bar
backend:
serviceName: s2
servicePort:

LIR(EA kubectl create -f BliEIngresshy:

$ kubectl get ing

NAME RULE BACKEND ADDRESS
test ®

foo.bar.com

/foo 51:80

/bar 52:80

REZFEService (s1, s2) , Ingress Controllerfi & 125 B IngresshU4SE T EitDE I, TR M HBE, &
FE1EIngressBI R[5 —5IB R A 21082309t



Name based virtual hosting (EFRFRE9EIEMN)

Name-based virtual hosts ITEEIP{ER Z 1 EH2.

foo.bar.com --| | -> foo.bar.com s1:80
| 178.91.123.132 |
bar.foo.com --| | -> bar.foo.com s2:80

A FIngress&iRk/Ein 11 2192881 Host header 1TERHIEK,

apiVersion: extensions/vilbetal
kind: Ingress
metadata:

name: test
spec:

rules:

- host: foo.bar.com

http:

paths:

- backend:
serviceName: si
servicePort:

- host: bar.foo.com
http:

paths:

- backend:
serviceName: s2
servicePort:

AR © —i%BruleBlIngress, W E—TiFR, FiEMEHSLER—TEKIANbackend, &R CAMERERAIR
A, BIIEE—AruleFIBkiAbackend, REFAFIEFIHRBNEMNILAI404TIH. WREMIngressFEIFTEHostE T
SESIERE PRI HostILEL, &, &Bpath5iERMNURLILE, NIREIEEMAZIZAENIAbackend,

TLS

IRAIAE IS E B S TLSTASAFIER A secret EANZRIngress, BRI, Ingress{XXiFENTLSIRM443, HEBRETLS
termination (TLS£21E) ., @0RIngressHHITLSECEEI D IEE T AERIhost, IAENTISRIEEIISNI TLSY BIEEMN
FNRBERB—IKO (MRIRIRHAIngress Controllersz3FSNI) , TLS secret?hZNEE RN tis.crt Fl tis.key B
2450, HhESATFTLSHIERMFAGE, Flan:

apiVersion: vi
data:
tls.crt: base64 encoded cert
tls.key: base64 encoded key
kind: Secret
metadata:
name: testsecret
namespace: default
type: Opaque

fEIngressH5 | X Msecreta5iKIngress Controller, {ERTLSINZE MR i#Zlthdkia%sesefchannel:

apiVersion: extensions/vilbetal
kind: Ingress
metadata:
name : -rules-map
spec:
tls:
- secretName: testsecret
backend:


https://tools.ietf.org/html/rfc7230#section-5.4
https://kubernetes.io/docs/user-guide/secrets

serviceName: si
servicePort:

BER, AEIngress Controllersz IFMITLSINBEFEEE ., ESHAB X nginx . GCE H{HAEMTFA4FEMIngress
Controllerf3X 4%, AT BBTLSTERMIMERNTIERE,

Loadbalancing

Ingress Controller/ S &, %‘*ﬁﬁbﬁﬁﬁﬂ:ﬁﬁﬁlngressﬁﬁﬁﬁiﬁ?ﬁiﬁﬁﬁﬁiﬁﬁ FlanRAHNEEL. BRNELARE., &
BRNAEERS (HIW: FEE. ISNE) BRET IngressAFF . EDATTLLUET service loadbalancer 3X13
XLETHEE, MEERTEIRETR, BANTINEBFEEERNASIYEEREIREIngressTHREH

B, REBEREREIEE T IngressRE, {BE7tKubernetesf{Z7Eparallel (F1T) AR, 180 readiness
probes , FIHEASEIMERIMNRARLER, EEEISTEControllerfI374y, A TRERMAIMNEIMEMRERE (nginx . GCE
) .

Updating an Ingress

W RIRARIG A Host R NI B Ingress, BT HIES RHITE:

$ kubectl get ing

NAME RULE BACKEND ADDRESS

test - 178.91.123.132
foo.bar.com
/foo s1:80

$ kubectl edit ing test

BaBE—TRiESS, ILREXELAyaml, EE, HMFTHIHost:

spec:
rules:
- host: foo.bar.com
http:

paths:

- backend:
serviceName: si
servicePort:

path: /foo
- host: bar.baz.com
http:

paths:

- backend:
serviceName: s2
servicePort:

path: /foo

fRfFyaml, FISEFAPI ServerdfFRRE, XESE1FIngress ControllerE Filic & 1 81023

$ kubectl get ing

NAME RULE BACKEND ADDRESS
test = 178.91.123.132
foo.bar.com
/foo 51:80
bar.baz.com
/foo 52:80

E— BT MIngress yamIXXfE L, B kubectl replace -f tHEISLINMERIAIAER .


https://git.k8s.io/ingress-nginx/README.md#https
https://git.k8s.io/ingress-gce/README.md#frontend-https
https://git.k8s.io/contrib/service-loadbalancer
https://kubernetes.io/docs/tasks/configure-pod-container/configure-liveness-readiness-probes/
https://git.k8s.io/ingress-nginx/README.md
https://git.k8s.io/ingress-gce/README.md#health-checks

Failing across availability zones (F57] X AIEFE)

T [Ecloud providerz 8], BHIEEREEZIBIABHRAE. BXFMER, 1B5EAIngress ControllerfB XA,
B X ftfederated clusterdEf EIngressfIi¥HE 8, 1525 Hfederation doc ,

Future Work

o EMEXAIHTTPS/TLSF (f5lEN: SNI. re-encryption)
o BEFEIRIFEKRIPEENZ

o ZEBLAFILT Ingress

e FE ZlIngress Controllers

15IBER L7 and Ingress proposal  (L7#Ingressiz®) , THREXBREHMNEZMT, MUK Ingress repository , T2
X &Fhingress ControllersEHAVE 2415,

Alternatives (FiZHXR)

B2 AREEService, MAEEIES RingressEiR:

e {# Service.Type=LoadBalancer

e {$ Service. Type=NodePort

o {#F Port Proxy

e EBZ Service loadbalancer , XAFREZ N ServiceZ [B]lHEZ—PIP, #Hi&id Service Annotation=LINE 5 KA
Y,

R

https://kubernetes.io/docs/concepts/services-networking/ingress/


https://kubernetes.io/docs/concepts/cluster-administration/federation/
https://github.com/kubernetes/kubernetes/pull/12827
https://github.com/kubernetes/ingress/tree/master
https://kubernetes.io/docs/concepts/services-networking/service/#type-loadbalancer
https://kubernetes.io/docs/concepts/services-networking/service/#type-nodeport
https://git.k8s.io/contrib/for-demos/proxy-to-service
https://git.k8s.io/contrib/service-loadbalancer
https://kubernetes.io/docs/concepts/services-networking/ingress/

Horizontal Pod Autoscaling (HPA)

AR T KubernetesdiHorizontal Pod Autoscalingf9 2 BiliR S,

What is Horizontal Pod Autoscaling? ({+4=&HPA)

fEFHPA, Kubernetes=iRIEMETEIMNICPURIAR (SRBEEMNBRHNESEILE, BetalhS) Bh4Em
Replication Controller, Deploymentg{ReplicaSettffgPod M1, 1EEE, HPARERTFILIERBMAIN SR, Fla
DaemonSet,

Horizontal Pod AutoscalerSLE fgKubernetes AP EFIController, EERE T Controllerfd474, Controller E B AEE
Replication Controllers{DeploymentHIEIZAEN, MMISMERIMTFIICPURIARS BFEEN B REITE.

How does the Horizontal Pod Autoscaler work? (Horizontal
Pod Autoscaler?ll{a] T{E)

Pod 1 Pod 2 " = ow Pod N
RC / Deployment
Scale
7y
Horizontal
Pod

Autoscaler




Horizontal Pod Autoscalert LI —ME#I[EE, EHController ManagerE‘\] --horizontal-pod-autoscaler-sync-period

s (BRIMEZD30%)) 1EHITEIREEA.

ES 1 EER, Controller ManageriBiEE THorizontalPodAutoscalerfE X g E B EE B R EF A, Controller
Manager \EIRIEATAPI (£33 per-podfIE3IRIENT) BB E XIBHRAPI (FRBEMLIENR) HIREUET.

o YT per-podfIBEFEIEST (ICPU) , Controller A& podfd B2 IRIEARAPIFRIRERIEST, XLEPodEH
HorizontalPodAutoscaler i, AfE, MRiIRE T ERFIAEME, NControlleritEFIFAZEME, RS MpodH]
BRLNFRBERNEDLEER. RSB T BrERE, WERERRIGENME. S, ControllerfEfTE BHR
podd, FRENFIAERFFEAE (BURTEENERER) WFESE, HERTREREENEIAHRENIEE,

EHER, NMRELpodIBRRKERNZFIRIER, WAREXpodtICPUMAR, HHautoscaler RIS IXIEHR
REEEIRIE. BXENRBEE AN TIFNESER, i autoscaling algorithm design document

o YFper-podfIEEXIENR, ControllerfINEER U TFper-podt B RIE R, BRT EEMATHEIGEMIERMAEE,
o XNTFXHRAIENR, FRENENMEIN (EARFTIIHEHNR) , HS5 BMEFTIEE, MmAmEl EmRaItEER,
HorizontalPodAutoscaler Controllera] AT AR EH S XIREIE R : EiR{FERHeapsterifa) 5 {ERRESTEFiniAE],

Y EiZ{FHHeapsterif iy, HorizontalPodAutoscalerE1%@iTAPI Serverfiservice proxy subresource&=if]
Heapster, FB7E5%EE FEiEHeapsterHEkube-systemiX " namespace HiE1T.

BXFHARESTEFIHIAEIIFMIER, 15218 Support for custom metrics ,

autoscaleri@id scale sub-resourceij|a)tBRAYReplication Controller, DeploymentdfReplicaSet, ScaleE—1 21 &
SIREREIAL, FREBHYRASHIEO, BXscale sub-resourceflIE ZH T AL here $El,

FE: Heapster2—m B ssERE MM IR, RN
JE: https://segmentfault.com/a/1190000007708162

API Object

Horizontal Pod Autoscaler2Kubernetes autoscaling APIEFIRIAPIEIR, HRIfaEMRAT, REFERNCPUBRIZE
B #F, TI7E autoscaling/vi APIKRZARHRE],

BetahR AN EIHEX NF UK BE XIEHRRIZ 1S, AIDATE autoscaling/vebetal #%E|, 7E autoscaling/vabetai HR5| NRUHT
FER, 7EfFF autoscaling/vi FIHERERANERE.,

AFXAPIXNZINEZFMER, F2 M HorizontalPodAutoscaler Object

Support for Horizontal Pod Autoscaler in kubectl (kubectl
¥Horizontal Pod Autoscalerfi]3z$3)

FIFFEAPIZIRE—4¥, Horizontal Pod AutoscalerlA kubectl BIVMESTNZIF, FI{ER kubectl create M BIE—DET
BYautoscaler; @Y kubectl get hpa FlHautoscaler; @i kubectl describe hpa JRIFIEMMAYIEAR; BT kubectl
delete hpa MifRautoscaler,

LtEh, FBE— SRR kubectl autoscale 79, {EFAERRIARIZE—Horizontal Pod Autoscaler, 5, 4T
kubectl autoscale rc foo --min=2 --max=5 --cpu-percent=80 I§Afo0iXReplication Controllerfli#—autoscaler,

BfrCPURIBAFRIEEN so% , BIANEEN T2F05218], BJ7E here 33l kubectl autoscale HITFLHSAY,

Autoscaling during rolling update (GZzhEFrERE)AY B Eh4E
)


https://git.k8s.io/community/contributors/design-proposals/autoscaling/horizontal-pod-autoscaler.md#autoscaling-algorithm
https://kubernetes.io/docs/tasks/run-application/horizontal-pod-autoscale/#support-for-custom-metrics
https://git.k8s.io/community/contributors/design-proposals/autoscaling/horizontal-pod-autoscaler.md#scale-subresource
https://segmentfault.com/a/1190000007708162
https://git.k8s.io/community/contributors/design-proposals/autoscaling/horizontal-pod-autoscaler.md#horizontalpodautoscaler-object
https://kubernetes.io/docs/user-guide/kubectl/v1.8/#autoscale

H#ifEKubernetes®, ALY HiEEEReplication Controllerdf{§FADeploymentXd & 3&#4T rolling update , {FF
Deploymenti, DeploymentXd & AIGEIREEReplication Controller, Horizontal Pod Autoscaler{X 35 /5—M7534:
Horizontal Pod Autoscalerff 48 E ZllDeploymentid %R, EiX&DeploymentXI&RiIK/\, DeploymentfiRiRERKE
Replication ControllerfgA)\,

L E1Z{FHReplication Controllerftt, Horizontal Pod AutoscalerRgES AN EFH—iE T1E, BIRAEIGHorizontal Pod
AutoscalergBEEZlReplication ControllerH 1 TRAMEFT (FIAN{EMA kubectl rolling-update ) . ATHEERZR: HAR
ENEFEIZE— 1 FAYReplication Controllerfif, Horizontal Pod Autoscaleri§ A~ 48 ZlFTHIReplication Controller,

Support for multiple metrics (3 Z BRI HF)

Kubernetes 1.653 017 X “BF Z MUY 15, PI{EMA autoscaling/v2betar APIRRZ, $§XEHorizontal Pod
Autoscalery FRIIZMERR. A, Horizontal Pod Autoscaler Controlleri§ B MEMREITIT G, FHiRB LSRR L
AR, SABRINAHEEEBERIOIE,

3B E X IR RRI S5

3EE © Kubernetes 1.2tR1E{F 455k Annotationfapplication-specific metrics (45 E TR ATZFEAIEIR) |, 18N T N4
FE9AIphasz ¥, #EKubernetes 1.650MIIfR T XX Annotationf Sz 35, MEEMFMNBEMANAPI, 2R, BTKRES
ENIEWTINIEAE AR A, (BRXLIERIE A #Horizontal Pod Autoscaler{®f, # B, BFETERMNEENX
$EFRAYANNotation, 4B HHorizontal Pod Autoscaler Controller#fl 1T,

Kubernetes 1.61&10 T fEHorizontal Pod Autoscaler® & B E XIBArIS2 15, BAIFE autoscaling/vebetar APIFE, iR
BlHorizontal Pod AutoscalerB{FFRRI B E X8R, X#¥, KubernetesfiSZEiAFTHIE E XIEIFAPIIREUEHMNBEE
NXI5FrHO1E.

Requirements (BEMNRMY)
Z{EMHorizontal Pod Autoscalerfd B E X181%, MMLFERBRHITIREVENKE:
e Enable the APl aggregation layer (EFEAPIRSRE)
o {ERAPI aggregation layer; X L1 IRIEHRAPIFI B E XIEHTAPI, XM TAPI serverh TTE BRYSERE £iB1T,

o HIRIBIRAPI @ TI{EMAHeapsterfEIRIBARAPIEHL, 75iARiE1THeapsterfDiEHE --api-server FR&GIRA
true,
o BEXIEITAPI : XA SEMNAHRM. HIREE, 1§23 kubernetes-incubator/custom-metrics-
apiserver AR k8s.io/metrics ,
o Jgkube-controller-manageri% & 8N HIAT 5 :

O --horizontal-pod-autoscaler-use-rest-clients F_‘Ziﬁﬂqtrueo
O --kubeconfig <path-to-kubeconfig> E‘Z --master <ip-address-of-apiserver>
EEE, PIfEA --master T --kubeconfig FRitn; --master JFREBE --kubeconfig , UIRMEFHMIEE.

XLEATEIEEAP] aggregation layerfIfiIE, siFController Managers API serveri@(g.

EKubernetes 1.741, Kubernetesi2{HEHIIRERSESkube-apiserver—itcintT, EULAI{EA kubectl get
pods --selector k8s-app=kube-apiserver --namespace kube-system -o jsonpath='{.items[0].status.podIP}' T*Z,@

B#rIP,

Further reading (i#—%3)i%)


https://kubernetes.io/docs/tasks/run-application/rolling-update-replication-controller/
https://kubernetes.io/docs/tasks/access-kubernetes-api/configure-aggregation-layer/
https://github.com/kubernetes-incubator/custom-metrics-apiserver
https://github.com/kubernetes/metrics

28-BhSKET B

e i%itX#4: Horizontal Pod Autoscaling.
o kubectl autoscale 5% : kubectl autoscale.
o {FMASMI: Horizontal Pod Autoscaler.

RX

https://kubernetes.io/docs/tasks/run-application/horizontal-pod-autoscale/
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https://git.k8s.io/community/contributors/design-proposals/autoscaling/horizontal-pod-autoscaler.md
https://kubernetes.io/docs/user-guide/kubectl/v1.8/#autoscale
https://kubernetes.io/docs/tasks/run-application/horizontal-pod-autoscale-walkthrough/
https://kubernetes.io/docs/tasks/run-application/horizontal-pod-autoscale/

v

MySQL

tli#deployment

apiVersion: extensions/vibetal
kind: Deployment
metadata:
name: mysql
labels:
app: mysqli23
release: stable
spec:
replicas:
selector:
matchLabels:
app: mysqli23

template:
metadata:

labels:
app: mysqli23

spec:

containers:

- name: mysql
image: mysql
ports:

- containerPort:

env:

- name: MYSQL_ROOT_PASSWORD
value: "123456"

glzEsvc

apiversion: vi
kind: Service
metadata:
name: mysql
labels:
app: mysqli23
spec:
ports:
- port:
selector:
app: mysqli123

Wordpress

Bl deployment

apiVersion: extensions/vilbetal
kind: Deployment
metadata:

name: wordpress

labels:



app: wordpress
spec:
replicas: 1
selector:
matchLabels:
app: wordpress
template:
metadata:
labels:
app: wordpress
spec:
containers:
- name: wordpress
image: wordpress:4.38-apache
ports:
- containerPort: 80
env:
- name: WORDPRESS_DB_HOST
value: "mysqgl"
- name: WORDPRESS_DB_PASSWORD
value: "123456"

glZZsvc

apiversion: vi
kind: Service

metadata:
name: wordpress
labels:
app: wordpress
spec:
type: NodePort # RizServiceFfENodePort RIS A ERT
ports:
- port: 80 # ServicefRHRSHNIROS

targetPort: 80 # Y§Servicef80imA%5&EIPod A EHI80NH O L
nodePort: 32001 # fEk8sEEEFIMAEAIIRLO, FNRIRE TNodePort£R, {Bi%i&EnodePort, FabEMEI—NFO, Al{EMkubectl g
et svc wordpress&Z
selector:
app: wordpress

iUl i3

kubectl delete deployment,svc -1 app=mysqli123
kubectl delete deployment,svc -1 app=wordpress
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