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K 1-1
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eliZ Kubernetes £&Ef
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kubernetes

Tutorials

v Kubernetes Basics
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» 3. Explore Your App
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Terminal .
Module 1
Kubernetes Bootcamp Terminal

Step10of3 =
> 1
Cluster up and
running

We already installed minikube for
you. Check that it is properly
installed, by running the minikube
version command:

minikube version «

OK, we can see that minikube is in
place.

Start the cluster, by running the
minikube start command:

minikube start «

Great! You now have a running
Kubernetes cluster in your online
terminal. Minikube started a virtual
machine for you, and a Kubernetes - Kata<oda

& 1-3
Feilii i e AE U . it Terminal, Bay & 23 & Mo
R, AT Terminal 44T minikube start, #R5H4T kubectl get nodes, iX
FEELEIE L, T — T s kubernetes 568, WE 1-4 Pros.

Terminal +

Kubernetes Bootcamp Terminal
-

> minikube start
Starting local Kubernetes cluster...

> kubectl get nodes

NAME STATUS AGE
hostol Ready 7s

> hostname
e968725c1697

K14
SEFFIPIME 1T 508 hostO1, 75 22y B2 My $AT 2 1 7 35 A 2 host01.. A&
iI Kubernetes 1247 L H kubectl tfiE HERF.
AT kubectl cluster-info &FEHERGE, WHE 1-5 .



> kubectl cluster-info
Kubernetes master is running at http://host@l:8080
heapster is running at http://host@1:8080/api/v1/proxy/namespaces/kube-system/services/heapster
kubernetes-dashboard is running at http://host@1:8680/api/vl/proxy/namespaces/kube-system/services/kubernetes—dashboard
monitoring-grafana 1is running at http://host@1:8080/api/vl/proxy/namespaces/kube-system/services/monitoring-grafana
monitoring-influxdb is running at http://host@1:8688/api/v1/proxy/namespaces/kube-system/services/monitoring-influxdb

To further debug and diagnose cluster problems, use 'kubectl cluster-info dump’.

>

K 1-5
heapster. kubernetes-dashboard #/&&EHHIiz1T RS
HE: AWERE, EEErER, RO, PR U A S E 8P RiE 2
%5 AR R

Gk M

PAT R -

kubectl run kubernetes-bootcamp \
--image=docker.io/jocatalin/kubernetes-bootcamp:vl \
--port=8080

X B FAEIT kubectl run #0538 TN, #5444 kubernetes-bootcamp, 1&] 1-6 A7
Docker Eif%ifit --image R
—-port ¥ BN FH AT AR 55 11 1

Terminal o}

> kubectl run kubernetes-bootcamp \
> ——image=docker.10/jocatalin/kubernetes—-bootcamp:vl \

> ——port=8080
deployment "kubernetes-bootcamp" created

> 1

K 1-6

iX B Deployment #& Kubernetes [FJARE, n] LLHEf#E AN .

Kubernetes it HEEZ K15 Pod.

Pod ZEAMMES, HESKBEFEMHCH - HESSBE] 1 Pod H, [F-—4 Pod H ¥
A E w552 1P kA Port 2%[8), 5L W ENIE 1 network namespace H.

Pod /& Kubernetes ¢ f/NRAL, [F]— Pod HH K A 8% U 24— 1A 2 .

izfT kubectl get pods, &EFH AT Pod, WE 1-7 fizs.



> kubectl get pods
NAME READY STATUS RESTARTS  AGE

kubernetes-bootcamp-390788338-q9plt 1/1 Running @ 11lm

-

& 1-7
kubernetes-bootcamp-390780338-q9p1t &t &N H ¥ Pod.

vz

AN T, A Pod HAEFEEBENES VIR . X EaXAME) 1, EU5m N H R e
Py ) 28811 8080 i1, Ay 1 HeMe NN VT R N FH, FRAT] 75 B 4545 1) 8080 iay 1 HILER 211777
(1) 35 1

PATI R S, AR WE 1-8 .

kubectl expose deployment/kubernetes-bootcamp \
--type="NodePort" \
--port 8080

> kubectl expose deployment/kubernetes—-bootcamp \
> --type="NodePort" \
> —-port 8080

service "kubernetes-bootcamp" exposed

Kl 1-8
AT kubectl get services, W UAFRF N HH #7 BRI 215 22 (RS v 1, Qo0& 1-9 Fros.

> kubectl get services
NAME CLUSTER-IP  EXTERNAL-IP  PORT(S) AGE
kubernetes 10.0.0.1 <none> 443/TCP 2m

kubernetes-bootcamp 10.0.0.131 <nodes> 8080:32320/TCP 1m

>

& 1-9

X AP service, nJLIYG service BT IS ERAF A T BRE, 5 HIFRATT S TEA I8

Kubernetes f&ERIANIK service, B I A~ H % f& . kubernetes-bootcamp & FAT TN H 1) service,
8080 Fiij I LW F) hostO1 (1) 32320 ¥ I, 3 5 ZBENLEC G, nf LLPAT G R diy 4 1l
MH, gRuE 1-10 Prs.

curl host01:32320



> curl host®l:32320
Hello Kubernetes bootcamp! | Running on: kubernetes—bootcamp-390780338—q9plt | v=1

-

K 1-10

Scale [FH

BRI F N H R &S24 ANEIA, nfLLUEE kubectl get deployments &5 &IAZL, W1

1-11 Pz

> kubectl get deployments
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE

kubernetes-bootcamp 1 1 1 1 14m

-

& 1-11
AT W R EIAEIG R 3 A4, W 1-12 P

kubectl scale deployments/kubernetes-bootcamp --replicas=3

> kubectl scale deployments/kubernetes-bootcamp —replicas=3
deployment "kubernetes-bootcamp" scaled

-

> kubectl get deployments
NAME DESIRED CURRENT  UP-TO-DATE AVAILABLE AGE
kubernetes-bootcamp 3 3 3 3 17m

-

& 1-12

il 1T kubectl get pods 7 LLE 24T Pod B4 M3 3 4>, Wi 1-13 s,

> kubectl get pods
NAME
kubernetes—bootcamp—-3907808338-12sbg
kubernetes—-bootcamp—-3907808338—q9plt
kubernetes—bootcamp—-3907808338—swvp7

STATUS RESTARTS
Running @

Running @
Running @

>

& 1-13

WL curl Vi N, w] A BIREGE SR AGERIANF Pod, 3 A@IAFe AL,

SCHL T DA, G 1-14 P




> curl hostB@1:32320
Hello Kubernetes bootcamp! | Running on: kubernetes-bootcamp-398788338-12shg

> curl host@1:32320
Hello Kubernetes bootcamp! | Running on: kubernetes-bootcamp-390788338—swvp7

> curl host@1:32320
Hello Kubernetes bootcamp! | Running on: kubernetes-bootcamp-3907808338—q9plt

> curl host81:32320
Hello Kubernetes bootcamp! | Running on: kubernetes-bootcamp-398788338-12shg

K 1-14

% scale down WARJGME, AT Foldr<, SR WE 1-15 Prox.

kubectl scale deployments/kubernetes-bootcamp --replicas=2

> kubectl scale deployments/kubernetes—bootcamp ——replicas=2
deployment "kubernetes—bootcamp" scaled

= kubectl get deployments
NAME DESIRED CURRENT UP-TO-DATE  AVAILABLE AGE
kubernetes—-bootcamp 2 2 2 2 25m

= kubectl get pods
NAME STATUS RESTARTS
kubernetes—-bootcamp—390780338-12sbg Running ]
kubernetes-bootcamp-398788338—q9plt Running 2]
kubernetes—bootcamp-390780338—swvp7 Terminating -]

& 1-15
ME 1-15 el LUER], Hp A RIARgmER 1.

N xS
I
AN AR image BiRAA vl, $ATA Py H IR v2, g5 RE 1-16 Pros.

kubectl set image deployments/kubernetes-bootcamp
kubernetes-bootcamp=jocatalin/kubernetes-bootcamp:v2

> kubectl set image deployments/kubernetes—bootcamp kubernetes—-bootcamp=jocatalin/kubernetes—bootcamp:v2
deployment "kubernetes—bootcamp" image updated

= kubectl get pods
MAME STATUS RESTARTS
kubernetes—bootcamp-2188875782-2q05k8 ContainerCreating ]
kubernetes—bootcamp-218@875782—sbwkc ContainerCreating ]
kubernetes—bootcamp-398788338-12sbg Terminating 2]
kubernetes—bootcamp-398780338—q9%plt Running 8

= kubectl get pods
MAME STATUS RESTARTS
kubernetes-bootcamp-2188875782-2q5k8 Running a
kubernetes—bootcamp-2108875782-sbwkc Running a
kubernetes—-bootcamp-398780338-12sbg Terminating a8
kubernetes—bootcamp-390780338—q9%1t Terminating "]

> kubectl get pods
NAME STATUS RESTARTS
kubernetes—-bootcamp-2188875782-2q5k8 Running ]
kubernetes—-bootcamp-2188875782-sbwkc Running a

=
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i JE kubectl get pods W LSRR o) HEOF I HE: vl 1) Pod #2MMBR, BB JE3) 18
1] v2 Pod. SEFr5)a Us A N . Gl 1-17 P

> curl host81:32320
Hello Kubernetes bootcamp! | Running on: kubernetes-bootcamp-2100875782-sbwkc | v=2

> curl host@1:32320
Hello Kubernetes bootcamp! | Running on: kubernetes-bootcamp-2100875782-2q5k8 | v=2

=

& 1-17

WHRZEFELER] vl IRAWIRZE Sy, 44T kubectl rollout undo 52, 45 F- WP 1-18 P

kubectl rollout undo deployments/kubernetes-bootcamp

> kubectl rollout undo deployments/kubernetes-bootcamp
deployment “kubernetes—-bootcamp” rolled back

> kubectl get pods
NAME STATUS RESTARTS
kubernetes—bootcamp-2100875782-2q5k8 Running 0
kubernetes—bootcamp-2100875782—sbwkc Terminating L]
kubernetes—bootcamp-390780338-9kvijj ContainerCreating @
kubernetes—bootcamp—390780338-hmcgb ContainerCreating @

& 1-18
ISUFRRA 2 mhEER v, W 1-19 s

= curl host@l:32320
Hello Kubernetes bootcamp! | Running on: kubernetes—bootcamp—-3987808338-hmcgb | v=1

> curl host01:32320

Hello Kubernetes bootcamp! | Running on: kubernetes-bootcamp-390780338-9kvij | v=1

-
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TEE, M REEmMEIE Kubernetes [PiZ 0 HLRE -



h 28

=
STl

FESCER 2 7, 2G5 2] Kubernetes K] JLANE EAE &, EAM1EH L Kubernetes B RE1
A,

1. Cluster

Cluster 2115 . e A B IR 1154, Kubernetes A FHIX L8 75 Y815 4T &% PhIL T A 2% 11
W .

2. Master

Master & Cluster [N, & 03 ZEH D 8 B, B o Re b HAERF L2 1T . Master 12
1T Linux #/ERSG, v LLEYENEE BN b 7SEEnTH, v LHs1r 24 Master.

3. Node

Node [JHR T ZIEIT A 85 . Node 1 Master 58, Node ot M= IR A SSTPIR A,
5 AR 4 Master [P ESKE AT A BIH. Node 124774 Linux #1ER&A b, L2 H
PLEGE 2 KEUAL

R A AR, AT Cluster A -—AFEHL host0l, ‘& BE/E Master /2
Node, WK 2-1 7~

Terminal +

Kubernetes Bootcamp Terminal
>

> minikube start
Starting local Kubernetes cluster...

> kubectl get nodes
NAME STATUS AGE
host@l Ready 7s

> hostname
e968725¢c1697

>

K 2-1

4. Pod
Pod ;& Kubernetes /D T AEFIC. T Pod BE— P iEZ A2, Pod PIHERS
VE— 3R Master R4 Node FizfT.



Kubernetes 5| A Pod FEILT NPy~ HIH:

(1) nEEEME.

LB RAEM S HERERR, & L1F. Pod $#2t THLARE RZXMIE, HE
{I‘J.:IEJ%TIJ /1\%'-{’? FFI*ELIJn Kubernetes [;L Pod ﬂ‘]%”’]\ Flﬁ‘{ﬁj‘#_;f]‘iﬁﬁgw ﬁd‘}ﬁ\ %gﬁﬂ?\ %Iﬂ
A i Y

(2) WEMTTIRIL

Pod "FIFET el H RN M4% namespace, BIAHIEI(F 1P Huhib A1 Port #%[8]. ‘&4 1n]
CLEH#%H localhost MHAG. [FIFFH), XLeEE nf LIILEA7 %, 9 Kubernetes $E4% volume 3
Pod, AJii b2 volume #:3X 3| Pod HJEE—A4%.

Pods 3 WA 7 5

(1) J2f7 A as.

one-container-per-Pod i Kubernetes #5 & WLIAIAY, LRpFHL . SR 28 45 e i
BfAERE Pod. BMEE R AELL, Kubernetes & HEFIHE Pod MA S HIEES AL,

(2) IBIT 2B

] AE T MRS NV N3] Pod 7

BHRA: IXRSICRUINHER 2%, 2 H L=

NP1, Wil 2-2 fros, 3XAS Pod B 24 : g File Puller, & Web Server.

File Web
Puller Server

K 2-2

File Puller <35 M AMELIK) Content Manager 7 U Hr 14 S04, B HAF e 3L 511
volume "'. Web Server M volume #ZHU YA, Wi, Consumer [FJig3K .

XA B MER, el A Consumer $& L& B 1% ;  [AII & A7 it
volume JLZE¥E, PFrLURE]—> Pod EHIEN .

FRE A R ER Tomcat Il MySQL J#F| 4~ Pod "2

Tomcat M\ MySQL eHUE G, ‘e B 20ME, B A2 T7F 23— Pod H—
g R s). T Ib. RN ez JDBC AZ#EdE, A & ERIL =17,
BT LLBCE#5 H I Pod WIS

Content
Manager
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5. Controller

Kubernetes i i A HREQIE Pod, 1f/Z&ilid Controller KFH Pod ). Controller H
& X T Pod IERERFVE, WA JLAEIAL FEMT AR Node LizfT3. 1 AN Al Mk
%35, Kubernetes $21t T Z B¢ Controller, tL§5 Deployment. ReplicaSet. DaemonSet.
StatefuleSet. Job &, FA1Z 17Tk

(1) Deployment s&:85 % FHf) Controller, L WIFELEHFE w21l i A& Deployment K
BN . Deployment nfLUEHE Pod MIZAMEIAS, JF{R Pod $&MEIHENPIRSIZAT.

(2) ReplicaSet SZHL | Pod MIZRIAEH. £/ Deployment < Hz)El4: ReplicaSet,
{5 &1 Deployment 11T ReplicaSet KEHE Pod 12 NRIAS), FRATE 5 AN 77 2 B AT
F ReplicaSet.

(3) DaemonSet H T-B:~ Node % Hizfr— Pod @AM 5c. IEWH A7
(1], DaemonSet 1% H Ti21T daemon.

(4) StatefuleSet AEWSPRIE Pod [1)BEAS GIASAE 2 A i J8 W H A4 FR AN, Ty HAR
Controller NEEXNINfE. A4 Pod KAWPETE LM FRIFEF G DN, Pod AKX
A4k, [FII StatefuleSet 2> PRk BIIAS T R A e (R IS 2 S Fr el b B .

(5) Job H Tiz1T 45 M FR M H , 1 HeAll Controller H ) Pod 38 & K IHFF 82 1T

6. Service

Deployment W UL#EZE ZNREIA, BE4~ Pod #A H AR 1P, AbFWifa[ ) [n]iX L8 g AWg ?

L Pod [ 1P 15?2

LEHE Pod 1R nJ e BN ZE AT AN S, EATIA 1P kA28, MO IP KijiE AR
RS

Bt Service.

Kubernetes Service & X T 705 0)—4¥5% Pod 1) )72, Service H H A 1P Flum I,
Service A Pod &t | f 231 .

Kubernetes 12174 4% (Pod) 5Vj 488 (Pod) IXPINAES 751 Controller I Service
AT

7. Namespace

WmRAH LA eI B HAER E- 4> Kubernetes Cluster, WIAEHARAT 1614 #) Controller
Pod &5 53R 7 HWe?

FZ 5% Namespace.

Namespace HJLLKF— M) Cluster 255 E X724 KEHUL Cluster, £E Cluster i
J& > Namespace. ANJA] Namespace HL[H) &5 4002 11

Kubernetes ERAG)HE T P94~ Namespace, W1 2-3 FizR.
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> kubectl get namespace
NAME STATUS AGE
default Active 17s

kube-system Active 17s

>

& 2-3

® default: €T RFWELRIEZ, AL DEXA Namespace F o
® kube-system: Kubernetes B T €& &9 F & 7 RIF2 2]iX /> Namespace F o



A B FRA TR 5B =T S Kubernetes Cluster, W& 3-1 Fis.

192.168.56.105 (k8s-master)

192.168.56.106 (k8s-nodel) 192.168.56.107 ( k8s-node2)

3-1

k8s-master +& Master, k8s-nodel F! k8s-node2 /& Node.

FA 7 KR E RS04 Ubuntu 16.04, 4R HiAh Linux 972 0] LK.

T 7235 R LS 2% https://kubernetes.io/docs/setup/independent/install-kubeadm/ .

T : Kubernetes JLFHTA B2/ Docker Bl ARINAE Google H AWMU |, iX



X7 A IR [R) 22 ] GE AN/ BERS . 5T 2B PG ER A ZR AR Fpik i iR, AN4Ri%E Kubernetes
FIIEREAN T &

3= Docker

B #8223 Docker

apt-get update && apt-get install docker.io

3= kubelet, kubeadm #1 kubectl

{EFTA 0 A5 23 kubelet. kubeadm A kubectls

® kubelet &7/ Cluster i AP .5 L, N5 B3 Pod fo 5%,

® kubeadm AT #1454 Cluster.

® kubectl 2 Kubernetes @441 LTH, iliid kubectl T A E A E 2, A SR
R, RIE. MR Fo £ 3 AP A4

apt-get update && apt-get install -y apt-transport-https

curl -s https://packages.cloud.google.com/apt/doc/apt-key.gpg | apt-key add -

cat <<EOF >/etc/apt/sources.list.d/kubernetes.list

deb http://apt.kubernetes.io/ kubernetes-xenial main
EQOF

apt—-get update
apt-get install -y kubelet kubeadm kubectl

F kubeadm gliE Cluster

SRR T 7 R LLZ7%  hitps://kubernetes.io/docs/setup/independent/create-cluster-kubeadm/

3.3.1 #ia1¢ Master
£ Master FHATU F g2

kubeadm init --apiserver-advertise-address 192.168.56.105
--pod-network-cidr=10.244.0.0/16

—-apiserver-advertise-address 58 H Master [F/MF> interface 5 Cluster [#)HAD Y 5 1H

14



% Master 52 interface, AT E, WERAIEE, kubeadm 2 H ok £ 11
M IS interface.

--pod-network-cidr #f5E Pod MZ[KIGIH . Kubernetes SZHFZ FpZ% 5%, T HAS[E 9 4%

J7 X --pod-network-cidr 7 H £ K, X KEN 10.244.0.0/16 52 K A FATH 4EH
flannel M%7 58, WO E XS CIDR. £E)q5 AL AT S U 3 oAb 2%y %, L

4

£
H

[l Canal.
VI FE P 3-2 B

root@kB8s-master: ~#

root@k8s-master:~# kubeadm init --apiserver-advertise-oddress 192.168.56.105 --pod-network-cidr=10.244.0.0/16

[kubeadm] WARNING: kubeadm is in beta, please do not use it for production clusters.
[init] Using Kubernetes version: v1.7.4

[init] Using Authorization modes: [Node RBAC]

[preflight] Running pre-flight checks

[preflight] Starting the kubelet service

[kubeadm] WARNING: starting in 1.8, tokens expire after 24 hours by default (if wyou require a non-expiring token use --token-ttl @)

[certificates] Generated CA certificate and key.
[certificates] Generated API server certificote and key.

[certificates] API Server serving cert is signed for DNS names [k8s-master kubernetes kubernetes.default kubernetes.default.svc kubernetes.

96.0.1 192,168.56.105]

[certificates] Generated API server kubelet client certificote and key.
[certificates] Generated service account token signing key and public key.
[certificates] Generated front-proxy CA certificate and key.

[certificates] Generated front-proxy client certificate and key.

[certificates] Valid certificates and keys now exist in "/etc/kubernetes/pki"
[kubeconfig] Wrote KubeConfig file to disk: "/etc/kubernetes/admin.conf"
[kubeconfig] Wrote KubeConfig file to disk: "/etc/kubernetes/kubelet.conf"
[kubeconfig] Wrote KubeConfig file to disk: "/etc/kubernetes/controller-manager.conf”
[kubeconfig] Wrote KubeConfig file to disk: "/etc/kubernetes/scheduler.conf”
[apiclient] Created API client, waiting for the control plane to become ready 2
[apiclient] All control plane components are healthy after 26.50599Z seconds
[token] Using token: d380@1.13653e584cccl980

[apiconfig] Created RBAC rules

[addons] Applied essential addon: kube-proxy

[addons] Applied essential addon: kube-dns

Your Kubernetes master has initialized successfully! (8]

To start using your cluster, you need to run (as a regular user):
mkdir -p $HOME..kube
sudo cp -i /etc/kubernetes/admin.conf $HOME/.kube/config
sudo chown $(id -u):3{id -g) $HOME/.kube/config
You should now deploy a pod network to the cluster,
Run "kubectl apply -f [podnetwork].yaml" with one of the options listed at:

http://kubernetes.io/docs/admin/addons/

You can now join any number of machines by running the following on each node
as root:

kubeadm join --token d380@1.13653e584cccl930 192.168.56.105:6443

root@k8s-master:~#

& 3-2

(1) kubeadm HATH) UG HT IR o
(2) A% token FIUEFS.

(3) 4% KubeConfig A1, kubelet 75 % H XA VA5 Master 15 .
(4) 2% Master ZH1F, 2 M Google [f) Registry a4/ Docker

et LB ], FEHR T E
(5) ZZEF a1t kube-proxy #1 kube-dns.
(6) Kubernetes Master #JUA44 I .
(7)) $ERWTACE kubectl, J& <528k .
(8) $Ernlf]zdé Pod MZE, Jalfl& LK.

4ﬁﬁi{2?-n igg___tif}]i]‘
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(9) Py M ALY 25 3] Cluster, J51HI 2528 .

3.3.2 BEcE kubectl

kubectl ;& Kubernetes Cluster 21T LH, AN CEERANT ML T
kubectl. Master #JUHAL5E G e 20— LElC & TAE, 2AJG kubectl HLRETEH T .

HHE kubeadm init Fiti 55 7 Fax, #HEFFAH Linux ¥ H P47 kubectl (root
L) .

AT AH ' ubuntu Bt & kubectl:

su - ubuntu

mkdir -p SHOME/.kube

sudo cp -i /etc/kubernetes/admin.conf SHOME/.kube/config
sudo chown $(id -u):$(id -g) SHOME/.kube/config

A TAEHBAERE, J5 A kubectl iz 41 H kb4 DyRE

echo "source < (kubectl completion bash)" >> ~/.bashrc

IXFE, FH P ubuntu o] LAERH kubectl T .

3.3.3 &I Pod Mg

21l Kubernetes Cluster fef® T 4F, W7edE Pod M2, {5 Pod [ JoikilEf5 .
Kubernetes SR MIMNLE T 5, IXHIRANCAEAH flannel, J5HEZ1T1® Canal.
HAT W R g2 3658 flannel, WK 3-3 is.

kubectl apply -f https://raw.githubusercontent.com/coreos/flannel/master/
Documentation/kube-flannel.yml

ubuntu@k8s-master:~3

ubuntu@k8s-master:~% kubectl apply -f https://raw.githubusercontent.com/coreos/flannel /master/Documentation/kube-flannel.yml
clusterrole "flannel" created

clusterrolebinding "flannel" created

serviceaccount "flannel" created
configmap "kube-flannel-cfg" created
daemonset "kube-flannel-ds" created
ubuntu@k8s-master:~%

& 3-3

3.3.4 #hn k8s-node1 #A k8s-node2
7t k8s-nodel F1 k8s-node2 73 n|#ATan Fin4, ¥H A MF| Cluster H:

kubeadm join --token d38a01.13653e584cccl1980 192.168.56.105:6443

IXH Y] --token K HATH kubeadm init #1125 9 Biew, WRMNEHE LR FER, 0]
PLiF i kubeadm token list &5F, WK 3-4 fin.
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root®k8s-master:~#
root@k8s-master:~# kubeadm token list
TOKEM TTL EXPIRES USAGES DESCRIPTION

d380@1.13653e584cccl198B  <forever>  <never> aguthentication,signing The defoult bootstrap token generated by 'kubeadm init".
root@k8s-master:~#

K 34

kubeadm join $447 U0 3-5 Fhs.

root®k8s-nodel : ~#

root®k8s-nodel:~# kubeadm join --token d38a@1.13653e584cccl1980 192.168.56.105:6443

[kubeadm] WARNING: kubeadm is in beta, please do not use it for production clusters.

[preflight] Running pre-flight checks

[preflight] Starting the kubelet service

[discovery] Trying to connect to API Server "192,168.56.105:6443"

[discovery] Created cluster-info discovery client, requesting info from "https://192.168.56.105:6443"
[discovery] Cluster info signature and contents are valid, will use API Server "https://192.168.56.105:6443"
[discovery] Successfully established connection with API Server "192.168.56.105:64423"

[bootstrap] Detected server version: v1.7.4

[bootstrap] The server supports the Certificates API (certificates.k8s.io/vibetal)

[csr] Created API client to obtain unique certificate for this node, generating keys and certificate signing request
[csr] Received signed certificate from the API server, generating KubeConfig...

[kubeconfig] Wrote KubeConfig file to disk: "/etc/kubernetes/kubelet.conf"

Node join complete:

* Certificate signing request sent to master and response
received.

* Kubelet informed of new secure connection details.

Run "kubectl get nodes' on the master to see this machine join.
root®k8s-nodel :~#

K 3-5
WP dE, FA I LLEE kubectl get nodes A 17 s KPR, WP 3-6 Fis.

ubuntu@k8s-master:~% kubectl get nodes

NAME STATUS AGE VERSION
k8s-master NotReady  45m vl.7.4
k8s-nodel NotReady 59s vl.7.4
k8s-nodel NotReady 6s vl.7.4

K 3-6

HHrFTA 19 53482 NotReady, RX5E AR il s 25 s T2 0F, XSS PHAR 2 A
Pod Hizfy, & HEILM Google FEBIER. FMILUER W Mg AF Pod HPRES, WA
3-7 PR

kubectl get pod --all-namespaces

ubuntu@k8s-master:~% kubectl get pod --all-namespaces

NAMESPACE NAME READY STATUS RESTARTS
kube-system etcd-k8s-master 1/1 Running
kube-system  kube-apiserver-k8s-master 1/1 Running
kube-system  kube-controller-manager-k8s-master 1/1 Running
kube-system kube-dns-2425271678-1z3pv 0/3 Pending
kube-system  kube-flannel-ds-cqbpb /2 ContainerCreating
kube-system  kube-flannel-ds-v@p3x /2 ImagePullBackOff
kube-system  kube-flannel-ds-xk49w 0/2 ContainerCreating
kube-system  kube-proxy-16mg9 8/1 ContainerCreating
kube-system  kube-proxy-wc43j0 1/1 Running
kube-system  kube-proxy-x1l5gd /1 ContainerCreating
kube-system  kube-scheduler-k8s-master 1/1 Running
ubuntu@k8s-master:~%

9
)
9
)
)
9
)
@
9
)
9

4 3-7
Pending. ContainerCreating. ImagePullBackOff #f%K W] Pod %A #i%5, Running A4 /&5l
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ZRAE . FATeTLLE L kubectl describe pod <Pod Name> &4 Pod [P HARN M, LLl:

kubectl describe pod kube-flannel-ds-v0p3x --namespace=kube-system

R E 3-8 Fim.

Subﬂbje:tPath Message

k8s-master SuccessfulMountVolume  MountVolume.S5etlUp succeeded for volume "cni”
k8s-master SuccessfulMountVolume  MountVolume.SetUp succeeded for volume "run®
k8s-master SuccessfulMountVolume  MountVolume,SetUp succeeded for volume "flaonnel-cfg"
, k8s-master SuccessfulMountVolume  MountVolume, SetlUp succeeded for volume "flonnel-token-18qvl"
s k8s-master spec.containers{kube-flannel} 1 Failed Failed to pull image "gquay.io/coreos/Tlannel:v0.8.0-amded": rpc

,» kBs-master spec.containers{install-cni} BackQff Back-of f p-u'lhng image "quay.io/corecs/flannel:v@.8,0-amdb4"
, kB8s-master LNng i Error
» k8s-master spec. cuntulners{kube flunne‘l} c Back- :JFF pl,.l'l'l'lng muge "quay . lwcur'eﬂs.,—"F‘Lunne‘l v, 3 G-amded"

M T Ak, X s s R ER s, n LU BIFE R4 image IR, Wi
WA 2% i B AR, IX PP OOEIRE WK FRATT AT AN OV EEERF, [ Kubernetes 2 H ik, AT IE
1 PLH S T3 AT docker pull 2= F3iIX M55 .

SERFBUE], image %I FEJS, PP Pod #&ALT Running GRA, W 3-9 Fios.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get pod --all-namespaces

NAMESPACE NAME READY STATUS RESTARTS
kube-system etcd-k8s-master 1/1 Running
kube-system  kube-apiserver-k8s-master 1/1 Running
kube-system  kube-controller-manager-k8s-master 1/1 Running
kube-system  kube-dns-2425271678-1z3pv 3/3 Running
kube-system kube-flannel-ds-cgbpb 2/2 Running
kube-system  kube-flannel-ds-v@p3x 2/2 Running
kube-system  kube-flannel-ds-xk49w 2/2 Running
kube-system kube-proxy-16mg9 1/1 Running
kube-system  kube-proxy-wc43j0 1/1 Running
kube-system  kube-proxy-x15gd 1/1 Running
kube-system  kube-scheduler-k8s-master 1/1 Running
ubuntu@k8s-master:~$

200 008 e @@

K 3-9
X, BT AN SE Ui T, Kubernetes Cluster @14 Ih, Wi 3-10 Fras.

ubuntu@k8s-master: ~$
ubuntu@k8s-master:~$ kubectl get nodes
NAME STATUS AGE VERSION
k8s-master Ready 1h vl.7.4

k8s-nodel Ready 18m vl.7.4
k8s-node2 Ready 17m vl.7.4
ubuntu@k8s-master: ~$

& 3-10

M5

AEIHL kubeadm #5E | =175 Kubernetes S8, J& [H =17 FA DB AEIX AN SL 56 3455
122 >] Kubernetes [F)44 T+ A .
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Kubernetes Cluster [ Master il Node ZHJ%, 55 FizfTE T Kubernetes %o

4.1 Master P

Master #& Kubernetes Cluster [ KM, iz1T77 1) Daemon 55 t145 kube-apiserver.
kube-scheduler. kube-controller-manager. etcd Fl Pod %% ({1 flannel) , W& 4-1 Fi7R~.

APl Server

Controller
Scheduler 6
Manager

etcd

£ flannel

enp0s8
192.168.56.105 (k8s-master)

4-1

1. API Server ( kube-apiserver )

API Server $&ft HTTP/HTTPS RESTful API, EJ Kubernetes API. API Server &
Kubernetes Cluster [FJHi¥mde A, &P um T H (CLI 8¢ UD PLA Kubernetes HAthzH A1)
DLIE e B Cluster (14 Fhis 5,

2. Scheduler ( kube-scheduler )

Scheduler %1 57 ¥ 5€ ¥ Pod JUAEME/™ Node Fiz4T. Scheduler 7E i I 278/ % &
Cluster MJFRFMEEHT, AT dk, LN melH PERe. EdE = &k



3. Controller Manager ( kube-controller-manager )

Controller Manager 1515 # Cluster %M E¥, PRUETTYRAL T FUH IR . Controller
Manager HZF' controller ZH)%, f54& replication controller. endpoints controller. namespace

controller. serviceaccounts controller %,
AN[FF) controller B FEAN[A] ) B2 Y 9] WI, replication controller & B Deployment .
StatefulSet. DaemonSet [FJ4 1 Jf 1, namespace controller 7 P Namespace .

4. etcd

etcd 1 oifR1F Kubernetes Cluster MAC B AG EASMRIETPREG B 98dE K1
5, eted PR HLIE 1 Kubernetes AHICZH A1

5. Pod W%

Pod ZEREWSHH HIE{S, Kubernetes Cluster WZ07#E Pod M%%, flannel s&irp—A>nik
UEST
UL bt Master FizAT A4, B IEHRA 4118 Node.

Node T2

Node & Pod =17 /7, Kubernetes % ¥F Docker. rkt ZFZ%% Runtime. Node liz
fT1F Kubernetes 411F# kubelet. kube-proxy F1 Pod M%& (|l flannel) , W& 4-2 Fizs.

oo

{ flannel

K 42

1. kubelet
kubelet /& Node [¥] agent, >4 Scheduler i1 Node FizfT Pod &, &% Pod

20



F 4Z Kubernetes 2244

M HARECE (S B (image. volume %) AIX471%Z715 silf) kubelet, kubelet FR¥FFIXLEAT E QLR
AT AT, IF M Master R I TARES

2. kube-proxy

service fEZ5 FACEK TGt Z2 /1 Pod, #MSLidiL service V] Pod. service HZHCE K]
A SRKJE W, & 3] Pod (M)W ? iXHiE kube-proxy “Z5¢ ) LAF.

B> Node #<xizfr kube-proxy M55, 'E 7 oikRivill service [} TCP/UPD Hdgiiids &
Pl Javm )54 o WARAZAEIA, kube-proxy oS HL G141 .

3. Pod 4§

Pod EfEWSAH Hif{E, Kubernetes Cluster 20EB2E Pod M%%, flannel & tp—A~nfik
UE D

4.0 mmmraE

it AL, WAGE] Tk 4-3 Pras A E .

etcd
kubelet kube-proxy

£ flannel

enpDs8
192.168.56.105 [ k8s-master)

kubelet kube-proxy kubelet kube-proxy

£ flannel £ flannel

enp0s8 enp0s8
192.168.56.106 (k8s-nodel) 192.168.56.107 (k8s-node2)

i 4-3
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fruf e ml: Aft4 k8s-master F4 kubelet fl kube-proxy We?
X2 Master EAR R LUI24T . H, B Master [A]I 22—~ Node.
JLTHA 1Y) Kubernetes ZHAFA S {BIZATHE Pod B, $ATWI N4, 45RWHE 4-4 Pk,

kubectl get pod --all-namespaces -0 wide

ubuntu@8s-master:~$
ubuntu@k8s-master:~$ kubectl get pod --all-namespaces -o wide

NAMESPACE

kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system

NAME
etcd-k8s-master

kube-apiserver-k8s-master

READY
1/1
11

STATUS
Running
Running

RESTARTS

IP

192.168.56.105
192.168.56.1@5
192.168.56.105

NODE

k8s-master
k8s-master
k8s-master

kube-controller-manager-kés-master 1/1
kube-dns-2425271678-123pv 3/3
kube-flannel-ds-cgbpb 2/2
kube-flannel-ds-v@p3x 2/2
kube-flannel-ds-xk49w 2/2
kube-proxy-16mg9 1/1
kube-proxy-wc4 j@ 1/1
kube-proxy-x15gd 1/1
kube-scheduler-k8s-master 1/1

Running
Running
Running
Running
Running
Running
Running
Running
Running

10.244.1.57

192.168.56.106
192.168.56.105
192.168.56.107
192.168.56.10¢
192.168.56.105
192.168.56.107
192.168.56.105

k8s-nodel
k8s-nodel
k8s-master
k8s-node2
k8s-nodel
k8s-master
k8s-node2
k8s-master

S e s e ose s

ubuntu@k8s-master:~$

K 44

Kubernetes [1]RGEHIAHZIAF] kube-system namespace "o iXH A3~ kube-dns ZH1F,
‘e A Cluster $2ft DNS %5, Al IHZ 1183 . kube-dns & AT kubeadm init B} (Z5 5
) AF A AT 2 d i .

kubelet

SEME— W AA S IEZ1TH Kubernetes 4141, ‘&7E Ubuntu Hifiid Systemd

ik 55iaqy, Wil 4-5 prors.

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$ sudo systemctl status kubelet.service
e kubelet.service - kubelet: The Kubernetes Node Agent

Loaded:
Drop-1n:

Active:
Docs:

Main PID:
Tasks:
Memory :
CPU:
CGroup:

loaded (/lib/systemd/system/kubelet.service; enabled; vendor preset: enabled)
/etc/systemd/system/kubelet.service.d

'—1@-kubeadm. conf

active (running) since Wed 2017-08-23 11:01:08 HKT; 1 day 5h ago
http://kubernetes.10/docs/

3946 (kubelet)

19

46 .4M

20min 29,149s

/system.slice/kubelet.service

<3946 /usr/bin/kubelet --kubeconfig=/etc/kubernetes/kubelet.conf --require-kubeconfig=true
L—3974 journalctl -k -f

& 4-5

ABIFIEEli]HiER

AT R F LU PR Kubernetes 284, FATTHEAE AN KBS 25 N2 AF 2 TH) 2

el ME o

AT FHar, i R WK 4-6 Piox.
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kubectl run httpd-app --image=httpd --replicas=2

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$ kubectl run httpd-app --image=httpd --replicas=2

deployment "httpd-app" created
ubuntu@k8s-master:~$

K 4-6

Ef B e, NMHECE N, WE 4-7 Pios.

ubuntu@k8s-master: ~$

ubuntu@k8s-master:~$ kubectl get deployment

NAME DESIRED  CURRENT  UP-TO-DATE  AVAILABLE  AGE
httpd-app 2 2z z 2 2m
ubuntu@k8s-master: ~$

ubuntu@k8s-master:~$ kubectl get pod -o wide

NAME READY STATUS RESTARTS  AGE
httpd-app-3211369089-9bgrz  1/1 Running @ Zm
httpd-app-3211369089-gn6z5 1/1 Running @ 2m

ubuntu@k8s-master:~$

K 4-7

®

®

Controll
Scheduler Controller
‘::l Manag

er
tcd

{ flannel

@

{ flannel

K 4-8

IP NODE
10.244.1.58 kB8s-nodel
10.244.2.39 k8s-node’Z

@ deployment
ﬁgppnd

()
=3

@

# flannel

Kubernetes #5& | deployment httpd-app, AW TRIA Pod, 77 Hiz1T7E k8s-nodel A1
k8s-node2

AT BB T R, WwE 4-8 Fis.
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(1) kubectl KikafEiEK 3| API Server.

@ API Server i %1 Controller Manager fJ# /> deployment %%i5i.

3 Scheduler $WATH RS, BN EIA Pod 70k F| k8s-nodel F1 k8s-node2.
4) k8s-nodel Fl k8s-node2 L[] kubectl 7E2% H ) 5 FA)EIFiz4T Podo

ALY

(1) N ECE R EPIRES S BRI eted H, $44T kubectl get pod IFf API Server 2%
M eted HHEEHUXEEE
(2) flannel < ATFAS Pod #EC 1P KHEA G service, FrLAHTT kube-proxy ik

M5

AEFAZ~ 2] T Kubernetes [)Z22449, 15712 I Master fil Node &M~ 24T HRIHAFARSS
FFaE 35 5E BN T X ZE A 1) B AR

24



h 5SS
IGiTWA

MAE UG, FRATPEE T S BRI N2>] Kubernetes 55 FMERME . VE b A28 4ntE o B2,
H BB R R IE AR D R R R Is T B AN, AR T [ A

Deployment

AmIEAI 22 17 i#3], Kubernetes 1 IT 2 F1 Controller K55 Pod WA B M. 4 T i
EAFENME S I7 50, Kubernetes &% | Deployment. ReplicaSet. DaemonSet. StatefuleSet. Job
HZ M Controller. FAITHE 42 2 5% HIY) Deployment.

5.1.1 1&17 Deployment
FeMNBI¥ H 4R, 1247~ Deployment:

kubectl run nginx-deployment --image=nginx:1.7.9 --replicas=2

b TR A AR ECE LA N R AT Deployment nginx-deployment, 75 #% [ image A
nginx:1.7.9.
NIHEA M Kubernetes #R4i 1 £84H 4 TAFE, @il® 5-1 s

ubuntu@k8s-master:~$

ubuntu@k8s-master:~3 kubectl run nginx-deployment --image=nginx:1.7.9 --replicas=2
deployment "nginx-deployment" created

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get deployment nginx-deployment

Y: DESIRED CURRENT  UP-TO-DATE  AVAILABLE  AGE
hginx-deployment 2 2 2 2 23s
ubuntu@k8s-master:~$
& 5-1
e 5-1 4, 1#Id kubectl get deployment g2 & nginx-deployment FPIRES, it 2=

Ml%ﬁE%EUQ
2 FRIKANTH kubectl describe deployment | i 5740 145 &L, W& 5-2 F1E 5-3 Fros.



ubuntu@k8s-master:-$ kubectl describe deployment nginx-deployment
: nginx-deployment

default

CreationTimestamp: Mon, 28 Aug 2017 10:28:32 +0800

Labels: run=nginx-deployment

Annotations: deployment . kubernetes.io/revisionsl
run=nginx-deployment
2 desired | 2 updated | 2 total | 2 available | @ unavailable
RollingUpdate

inReadySeconds: %)
RollingUpdateStrategy: 1 max unavailable, 1 max surge

run=nginx-deployment

Containers:
nginx-deployment:
Image: nginx:1.7.9
Port: <none:
Environment: <none>
Mounts: <none:
Volumes: <none>
Conditions:
Type Status Reason

Available

ent-1260880958 to 2
&l 5-3

Kl WA Bk, RANTESEFERE 5-3. KBS FRRMNGIE T —1 ReplicaSet
nginx-deployment-1260880958, Events ;& Deployment [FJH &, 1=k T ReplicaSet 13 #hit
o Wi Bl adr, BAUE T Deployment ifiid ReplicaSet K& Pod M558, A K
VR IV 2 nginx-deployment-1260880958, #4417 kubectl describe replicaset, Ul 5-4 Piox.

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$ kubectl get replicaset

NAME DESIRED CURRENT READY AGE
nginx-deployment-1260880958 2 2 2 3m
ubuntu@k8s-master:~%

K 54

PRI C 2545, B kubectl describe replicaset 2 & HE41{5E B, Wil 5-5 F1E 5-6 Fis.
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ubuntu@k8s-master:-$
ubuntu@k8s-master:~$ kubectl describe replicaset nginx-deployment-1260880958
- nginx-deployment-1260880958
default
Selector: pod-template-hash=1260880958, run=nginx-deployment
Labels: pod-template-hash=1260880958
run=nginx-deployment
Annotations: deployment.kubernetes.io/desired-replicas=2
deployment.kubernetes.i10/max-replicas=3
deployment.kubernetes.io/revision=1
Deployment/nginx-deployment
Replicas: 2 current / 2 desired
Pods Status: 2 Running / @ Waiting / @ Succeeded / @ Failed
Pod Template:
Labels: pod-template-hash=1260880958
run=nginx-deployment
Containers:
nginx-deployment:
Image: nginx:1.7.9
Port: <none>
Environment: <none>
Mounts: <none>

SuccessfulCreate Created pod: nginx-deployment-1260880958-kn8w3
SuccessfulCreate Created pod: nginx-deployment-126088@958-rpijdc

K 5-6

Controlled By 88t ReplicaSet /& Deployment nginx-deployment @& 1. B 5-6 &M
MNRIA Pod G HE. HERAIKE Pod, 14T kubectl get pod, WK 5-7 PR,

ubuntu@k8s-master: ~$
ubuntu@k8s-master:~3% kubectl get pod
NAME READY STATUS RESTARTS  AGE

nginx-deployment-1260880958-kndw3 1/1 Running @ m
nginx-deployment-1260880958-rpjdc 1/1 Running @ m
ubuntu@k8s-master:~$

K 5-7

PN EIA Pod #BALT Running ARAER, 2RJ5H kubectl describe pod A B #4015 B,
il 5-8 &l 5-9 frs.
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ubuntu®kBs-master: -
ubuntu@®kB8s-master:~$ kubectl describe pod nginx-deployment-1260880958-kn8w3
Name : nginx-deployment-1260880958-knéw3
Namespace: default
Node: k8s-nodel/192,168.56.106
Start Time: Mon, 28 Aug 2017 10:28:32 +08BD@
Labels: pod-template-hash=1260880958
run=nginx-deployment
Annotations: kubernetes.io/created-by={"kind" :"SerializedReference”, "apiVersion":"v1l","reference”
e7-bebZ2-0800. ..
Status: Running
IP: 10.244.1.69
Created By: ReplicaSet/nginx-deployment-1260880958
Controlled By: ReplicaSet/nginx-deployment-1260880958
ontoiners:
nginx-deployment:
Container ID: docker://2653d5b3aa75¢c16632ac2e3fc@fd5411b19d9535d47c@c50F35913334b7e@dOb
Image: nginx:1.7.9
Image ID: docker-pullable://nginx@shal56:e3456¢851a152494c3ed4f f5fcc26f240206abac@c9d794
Port: <nones
State: Running
Started: Mon, 28 Aug 2017 10:28:33 +0800
Ready: True
Restart Count: 9
Environment: <nonex>
Mounts:
/var/run/secrets/kubernetes.io/serviceaccount from default-token-slvbh (ro)
Conditions:
Type Status
Initialized True
Ready True
PodScheduled True
Volumes:
default-token-slivbh:
Type: Secret (a volume populated by a Secret)
SecretName: default-token-slvbh
Optional: false
QoS Class: BestEffort
Node-Selectors: <nones
Tolerations: node . alpha . kubernetes. io/notReady:NoExe

K] 5-8

Reason Message
Scheduled Successfully assigned nginx-deployment-1260880958-kn8w3 to k

Normal SuccessfulMountVolume  MountVolume.SetUp succeeded for volume "default-token-slveh"

Normal Pulled Container image "nginx:1.7.9" already present on machine
Normal Created Created container
Normal Started Started container

K 5-9

Controlled By 581tk Pod J&H ReplicaSet nginx-deployment-1260880958 4[], Events
1wk I Pod BEahidfe. WREFAERM (L image NEE) , BHEAEIX AR
BE - MiXA R, WE 5-10 Bras.

(1) Hpidid kubectl 6% Deployment.
(2) Deployment /4 ReplicaSet.
(3) ReplicaSet % Pod.

28



@ nginx-deployment

@ nginx-deployment-1260880958
AN
,x’fg \H“x“x‘
e
nginx-deployment-1260880958-kn8w3 nginx-deployment-1250880958-rpjdc

&l 5-10

M 5-10 Wl BLEH, MR A0S “ TRHBRNAT = KR4 T + LT

512 % vs BEEXH
Kubernetes =z 45 Py Rh G 75 U5 1F) 77 2

(1) H kubectl g2 HEEE, LW “kubectl run nginx-deployment --image=nginx:1.7.9
--replicas=2" , {Eap- 47l Id 28R E VT T .

(2) B E AT kubectl apply G 225 BGHT 11 [FIFFE 09 _LAFE, nl#h4Td5% “kubectl
apply -fnginx.yml” , nginx.yml [FJPNAEWE 5-11 Fios.

apiVersion: extensions/vlbetal
kind: Deployment
metadata:
name: nginx-deployment
spec:
replicas:
template:
metadata:
Labels:
app: web_server
spec:
containers:
- name: nginx
image: nginx:1.7.9

Kl 5-11

TR e M S ERC & AR, SRS YAML.
X PR T AT LR

(1) R TFar2 15 5

® HY., AWM., B, EFP,
@ iE A 5B K R I,
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(2) e FEeE SCEI )y 5K

BLE LK T What, BP o Al m&2A R a0k E,
AL LAFRBET QIR AR, REB T H 3%,
T AR AL —H A E

E A EXE., FBIHEy. ARLIE,

0 IMHFAXERAEME LWL, A —FEE,

Je T FAT AR R R A B B SO 3, R B MR BAGE A 542

kubectl apply AMEREWEGIHE Kubernetes T, B AEXT TEUHMEAT 0, JEHITME. Aid
Kubernets 20t T JLAN R a 42, Bl kubectl create. kubectl replace. kubectl edit Fl
kubectl patch.

N EEIE A E R NTE, NS RERMRH kubectl apply, Mg 2 & FEW NN H 7
Z T2, F¥Oft.

5.1.3 Deployment BL& XHEE

HESREH YAML BCE BN, IR E LE T##-— F Deployment [FJHC & #% 2L
7, HAh Controller (LL4l DaemonSet) FEF& UL,
Ll nginx-deployment A%, ECE /W& 5-12 Piox,

apiVersion: extensions/vlbetal
kind: Deployment
metadata:

name: nginx-deployment

spec:
replicas:
template:

metadata:
labels:
app: web_server
spec:
containers:
- name: nginx
image: nginx:1.7.9

&l 5-12

@ apiVersion & A EAS X ITRA o

@ kind ZZAEPEPERR, X HJE Deployment.

(3 metadata &% BT JCEHE, name &0 75 1) JCEHE I .

@ spec 75> 7% Deployment [1) A% 156 B

® replicas fRRAIAZ =, FIAAN 1.

©® template & X Pod [, IX A2 HC B SCAF I E L5 7

(D metadata & X Pod [MJICEHE, 2/0E5E X label. label [f] key H1 value nJ LI
EARE o

® spec fifiik Pod MRAE, DL X Pod A2 EYE, name Fl image /2511,



I nginx.yml &5 HL1) Deployment BCE AT, JaHFKAT5>] Kubernetes 5311
A N 25300 51X A .
AT kubectl apply -f nginx.yml, W& 5-13 Fi7x.

ubuntu@k8s-master:~$
ubuntu@®k8s-master:~$ kubectl apply -f nginx.yml

deployment "nginx-deployment” created
ubuntu@k8s-master: ~$

& 5-13

BRI, AR, WP kubectl get B nginx-deployment [FJ#-FPot i, WE 5-14

FR.

Deployment. ReplicaSet. Pod #BCZemias. Wi 2 MIFRL LT, fr

ubuntuPk8s-master;:~%

ubuntuPk8s-master:~3% kubectl get deployment

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE

nginx-deployment 2 2 2 2 17s

ubuntu@k8s-master:~$

ubuntu@®k8s-master:~% kubectl get replicaset

NAME DESIRED CURRENT  READY AGE

nginx-deployment-27211692382 2 2 2 29s

ubuntu@k8s-master:~$

ubuntuPk8s-master:~% kubectl get pod -o wide

NAME READY STATUS RESTARTS  AGE IP NODE
nginx-deployment-2721169382-b13cn  1/1 Running @ 41s 10.244,2.90  k8s-node?2
nginx-deployment-2721169382-x6f3z 1/1 Running @ 41s 10.244.1.80 k8s-nodel
ubuntu@k8s-master:~$

K 5-14

deployment nginx-deployment ¢# kubectl delete -f nginx.yml, W& 5-15 Fi7R.

ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$ kubectl delete -f nginx.yml
deployment "nginx-deployment" deleted
ubuntu@k8s-master:~$

&l 5-15

5.1.4 1{H45

445 fE LIS ek /> Pod [H)EIAEL .
Deployment nginx-deployment #J452& M EIAS, WE 5-16 Fr.

ubuntu@®k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f nginx.yml
deployment "nginx-deployment” created
ubuntu@®k8s-master:~3%

ubuntuPk8s-master:~$ kubectl get pod -0 wide

NAME READY STATUS RESTARTS AGE IP NODE
nginx-deployment-2721169382-1gzzf 1/1 Running @ 8s 10.244.2,91  k8s-node2
nginx-deployment-2721169382-pt53w 1/1 Running @ 8s 10.244.1.81 k8s-nodel
ubuntu@k8s-master:~$

& 5-16

kubectl delete

k8s-nodel #1 k8s-node2 bl | RIA . BIAEEIY nginx.yml XA, FFEIAK L 5 1,
Wi 5-17 Pros .
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apiVersion:

kind: Deployment
metadata:

name: nginx-deployment
spec:

replicas:

template:

metadata:

labels:
app :

spec:
containers:

ubuntu@Pk8s-master:~$

- name .

image:

extensions/vlbetal

web_server

nginx

K& 5-17

FRIAT kubectl apply, W1 5-18 Frow.

ubuntu@k8s-master:~$ kubectl apply -f nginx.yml
deployment "nginx-deployment" configured

ubuntu@Pk8s-master:~$%

ubuntu@k8s-master:~$ kubectl get pod -o wide

NAME

nginx-deployment-2721169382-gbjc2
nginx-deployment-2721169382-1gzzf
nginx-deployment-2721169382-mbriln
nginx-deployment-2721169382-pt53w
nginx-deployment-2721169382-s6hlx

READY
1/1
1/1
1/1
1/1
1/1

STATUS

Running
Running
Running
Running
Running

nginx:1.7.9

RESTARTS

244 .72 .93
.244.2.91
244 .2.92
L T
244 .1 .82

NODE

k8s-node?
k8s-node?2
k8s-nodel
k8s-nodel
k8s-nodel

ubuntuPk8s-master:~$

Kl 5-18

=N FrE A G2 T R BE 3| k8s-nodel Fl k8s-node2 .
HT 2%, BRABCE F Kubernetes NEFF Pod 1A 3| Master 17 5i. WA R
k8s-master 1 1fF Node fH, nJLAFATU0 F g2

kubectl taint node kBs-master node-role.kubernetes.io/master-

MR ZANKE Master Only IR, $ATW Fig2:

kubectl taint node k8s-master node-role.kubernetes.io/master="":NoSchedule

B FAAS TR B SO, S RIASR N 3 A, EFHIT kubectl apply, WIE 5-19 Fir.

ubuntu@k8s-master:~%

ubuntu@k8s-master:~3$ kubectl apply -f nginx.yml
deployment "nginx-deployment” configured
ubuntu@k8s-master:~%

ubuntu®k8s-master:~3% kubectl get pod -0 wide
NAME READY
nginx-deployment-2721162382-gbjc2  1/1
nginx-deployment-2721169382-1gzzf 1/1
nginx-deployment-2721169382-mbrln  0/1
nginx-deployment-2721169382-pt53w  1/1
ubuntu@k8s-master:-%

ubuntu@k8s-master:~$ kubectl get pod -o wide
NAME READY
nginx-deployment-2721169382-gbjc2 1/1
nginx-deployment-2721169382-1gzzf 1/1
nginx-deployment-2721169382-pt53w 1/1
ubuntuPk8s-master:~$

STATUS
Running
Running

RESTARTS IP NODE
10.244.2.93  k8s-nodel
16.244.2.91 k8s-node2
<hone: k8s-node?2
16.244.1.81 k8s-nodel

Terminating
Running

STATUS

Running
Running
Running

RESTARTS IP NODE
10.244.2.93 k8s-nodeZ
16.244.2.91 k8s-node?2
10.244.1.81 k&8s-nodel

& 5-19

AE A RIARIG, RARET 3 AEIA.
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5.1.5 Failover
FIHFRATEY k8s-node2 Wi FE, SCHZ AL, WK 5-20 i,

root@k8s- nﬂdEZ ~# halt -h

Connection to 192.168.56.107 closed by remote host.
Connection to 192.168.56.1@7 closed.

& 5-20

S BrIE], Kubernetes =5 212l k8s-node2 AnjH, ¥ k8s-node2 L) Pod Fricd
Unknown RZ&, JFFE k8s-nodel FHrBIE:MAS Pod, ZEFFRBIAZCH 3, Wk 5-21 Pras.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get node
NAME STATUS AGE VERSION
k8s-master  Ready ed vl.7.4
k8s-nodel Ready 5d vl.7.4

k8s-node2 5d v1.7.4
ubuntu@k8s-master: ~}%
ubuntu@k8s-master:~$% kubectl get pod -o wide

NAME READY STATUS RESTARTS NODE
nginx-deployment-2721169382-gbjc2 1/1 Unknown .244.2.,93  k8s-node2
nginx-deployment-2721169382-1gzzf 1/1 Unknown 244 .2, 91 kSs node?2
nginx-deployment-2721169382-p4mhr 1/1 Running .
nginx-deployment-2721169382-pt53w  1/1 Running 244 1 El k8s-nodel
nginx-deployment-2721169382-x8rtb 1/1 Running .244.1.83 k8s-nodel
ubuntu@k8s-master:~$

& 5-21

" k8s-node2 PkE J5, Unknown [} Pod =#MEE, A& iziTl) Pod AL P
[b] k8s-node2, WK 5-22 Fi7s.

ubuntu@k8s-master:~$%

ubuntu@k8s-master:~% kubectl get node

NAME STATUS AGE VERSION

k8s-master Ready 6d vli.7.4

k8s-nodel Ready 5d vl.7.4

k8s-node2 Ready 5d vl.7.4

ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl get pod -o wide

NAME READY STATUS RESTARTS IP
nginx-deployment-2721169382-p4mhr 1/1 Running 10.244.1.87
nginx-deployment-2721169382-pt53w 1/1 Running 10.244.1.85
nginx-deployment-2721169382-x8rth  1/1 Running 10.244.1,.88
ubuntu@k8s-master:~$

K] 5-22

MB% nginx-deployment, 118 5-23 Fros.

ubuntu@®k8s-master:~$
ubuntu@®k8s-master:~$% kubectl delete deployment nginx-deployment

deployment "nginx-deployment" deleted
ubuntu@®k8s-master:~$

& 5-23

5.1.6 label =4 Pod BY{E
SRABCE I, Scheduler =44 Pod WHEZ R PTA vl I Node. AN LM IRA A ¥

33



Pod #1038 34551 Node, LLUWrKA RKERELE: VO ) Pod #EFIE'E I SSD 1) Node; Ik
4 Pod T% GPU, FT{EIZATHERE I GPU s b,
Kubernetes =18 1d label A=CIRIXSIHEEN] .

label f& key-value Xf, PP EJEAIOI LIS label, RIGASISA A e EME . g aT
W N2 haiE k8s-nodel ZFCHE T SSD (175 4,

kubectl label node k8s-nodel disktype=ssd

%\ JaiEid kubect] get node --show-labels 225 19 51l label, WP 5-24 Piow.

ubuntu@k&s master w$ kubectl label node k8s-nodel disktype=ssd
node "k8s-nodel" labeled

ubuntu@k8s-master:~$

ubuntuPk8s-master:~$ kubectl get node --show-labels

NAME STATUS AGE VERSION LABELS
k8s-master Ready 7d vl.7.4 beta.kubernetes.io/arch=amdé4,beta.kubernetes.10/0s=11nux,kubernetes.i0/hos

k8s-nodel Ready 7d vl.7.4 beta.kubernetes.io/arch=amd64,beta. kubernetes.io/0s=11inux ube
u

k8s-node? Ready 7d vl 7.4 beta.kubernetes.io0/arch=amd64,beta.kubernetes.i0/0s=11inux, kubernetes.10/hos
ubuntu@k8s-master:~%

& 5-24

disktype=ssd T2 2 k8s-nodel, PR T disktype, Node it JL~ Kubernetes F
CYEF I label.

T disktype XA~ H @ X label, 4% F Kk n] LI €W Pod #°% 3 k8s-nodel . ik
nginx.yml, W& 5-25 ph7r.

apiVersion: apps/vlbetal
kind: Deployment
metadata:

name: nginx-deployment
spec:

replicas:

template:

metadata:

labels:

app: web_server
spec:
containers:
- name: nginx
' - nginx:1.7.9

& 5-25

£ Pod Bit[t] spec HLiEiL nodeSelector #5 ¥tk Pod #5552 H A label disktype=ssd
] Node F.

#3& Deployment JF &% Pod MizfT 47 ., W 5-26 Pizx.
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ubuntu@k8s-master:~%
ubuntuPk8s-master:~% kubectl apply -f nginx.yml
deployment "nginx-deployment” created
ubuntu@k8s-master:~%
ubuntu@k8s-master:~% kubectl get pod -o wide
NAME

nginx-deployment-204403116-1kk23

nginx-deployment-204403116-gcnkz
nginx-deployment-204483116-kmbwr
nginx-deployment-204403116-kzpnf
nginx-deployment-204403116-vbz47
nginx-deployment-2044083116-vvh54
ubuntu@k8s-master:~%

L 6 NREIAHIZATH k8s-nodel b, FF&FAKI TN,

READY
1/1
1/1
1/1
1/1
1/1
1/1

STATUS

Running
Running
Running
Running
Running
Running

& 5-26

MBS label disktype, AT Fin4:

kubectl label node k8s-nodel disktype-

- BOMBR, il 5-27 Bros.

ubuntu@®kBs-master:~5

ubuntu®kBs-master:~5 kubectl label node k8s-nodel disktype-
node "k3s-nodel" labeled

ubuntu®kls-master:~-5

ubuntu@kBs-master:~5 kubectl get node --show-labels

HAME STATUS AGE VERSION LABELS
k&s-master Ready 8d v, 7.4 beta. kubernete
k&s-nodel Ready 7d v1.7. oy
k&s-node? Ready 7d v1l.7.
ubuntu®kBs-master:-5

K& 5-27

RESTARTS

/ sthame=kBs-nodel
Jo/hostnome=kEs -node?

AL Pod JFASEUFFLE, MKORFE k8s-nodel Lizfy, Wik 5-28 FioR.

ubuntu®@k8s-master:~%

ubuntu@k8s-master:~$ kubectl get pod -o wide

NAME
nginx-deployment-204403116-1kk23
nginx-deployment-204493116-gcnkz
nginx-deployment-204493116-kmbwr
nginx-deployment-204403116-kzpnf
nginx-deployment-2044@3116-vbz47
nginx-deployment-204493116-vvh54
ubuntu@k8s-master:~%

ERAEZE nginx.yml H B nodeSelector W&, ARG kubectl

B

ubuntu@k8s-master:~%

READY
1/1
1/1
1/1
1/1
1/1
1/1

STATUS

Running
Running
Running
Running
Running
Running

&l 5-28

ubuntu@k8s-master:~$ kubectl apply -f nginx.yml

deployment "nginx-deployment" configured
ubuntu@k8s-master:~%

ubuntu@k8s-master:~% kubectl get pod -o wide
NAME READY
nginx-deployment-204483116-1kk23 8/1
nginx-deployment-204403116-kmbwr 1/1
nginx-deployment-204483116-kzpnf Bas1
nginx-deployment-204483116-vbz47 /1
nginx-deployment-204483116-vwvh54 8s1
nginx-deployment-2721169382-56mhh  1/1
nginx-deployment-2721169382-bf@rd  1/1
nginx-deployment-2721169382-cnh8b 1/1
nginx-deployment-2721169382-1ghnk 1/1
nginx-deployment-2721169382-q61jr 1/1
nginx-deployment-2721169382-r9831 1/1
ubuntu@k8s-master:~$

Kubernetes <=2 1it) Pod FFIHERI=ZATHIIF) Pod.

STATUS
Terminating
Terminating
Terminating
Terminating
Terminating
Running
Running
Running
Running
Running
Running

& 5-29

RESTARTS

RESTARTS

[ = o s i~ T o T~ = T

NODE

k8s-node
k&8s-node
k8s-node
kBs-node
k8s-node
k8s-node

.lo/arch=amdéd beta. kubernetes.io/os=1inux, kubernetes, io/hostnome=k8s-master ,node-role. kubernetes . io/master
Jiefarch=amded  beta, kubernetes . io/os=linux, kubernetes, i
.ilo/arch=amdéd ,beta. kubernetes ., io/os=11inux, kubernetes

apply BT, W 5-29

IP

=none>

1@.244,

<Nnone:
=none=
<none:=

18.244,
10.244 7
10.244 .7
108.244 ..
19,244,
16.244 .2,

NODE

k8s-nodel
k8s-nodel
k8s-nodel
k8s-nodel
k8s-nodel
k8s-node2
k&s-node?
k8s-node?
k8s-node?
k8s-nodel
k&s-node?
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DaemonSet

Deployment #3E [FEIA Pod =40 £S5 Node b, B Node #nlHEEiTaf JLANE
A . DaemonSet [JAAZAFET: B Node bi% HEEEAIT EIA.
DaemonSet [1]#iL 78 W H 175047

(1) ESEBMBREN T A EEiT/7fiff Daemon, tCUI glusterd 8% ceph.
(2) R A i HAEWE Daemon, LU flunentd 5% logstash.
(3) fEEEAT R _bigfT s Daemon, LW Prometheus Node Exporter BY collectd.

H5Z Kubernetes H A stfEH DaemonSet 247 RAEAHA,:. $uATW0 Fag 2, WE 5-30 Fis.

kubectl get daemonset --namespace=kube-system

ubuntu®k8s-master:~3%

ubuntu@k8s-master:~$% kubectl get daemonset --namespace=kube-system
NAME DESIRED CURRENT READY UP-TO-DATE AVAILABLE NODE-SELECTOR

kube-flannel-ds 3 3 3 beta.kubernetes.io/arch=a

kube-proxy 3 3 3 <none>
ubuntu@k8s-master:

& 5-30

DaemonSet kube-flannel-ds A1 kube-proxy o Ao AE BN A B iz 4T flannel Al
kube-proxy 1, W& 5-31 s

ubuntu@k8s-master:~$
ubuntu@kB8s-master:~$% kubectl get pod --namespace=kube-system -o wide
NAME READY STATUS RESTARTS IP NODE
etcd-k8s-master 1/1 Running 192.168.56.105 kBs-master
kube-apiserver-k8s-master 1/1 Running 192.168.56.105 kBs-master
kube-controller-manager-kEs-master 1/1 Running 192 .168.56.105 k8s-master
kube-dns-2425271678-51xc4 Running 10.244.1,89 k8s-nodel
ube-flannel-ds-cqbpb Running 92. .56, kB8s-nodel
kube-flannel-ds-v@p3x 2 Running . .56. k8s-master
kube-flannel-ds-xk49w / Running 92.168.56. kBs-node?
kube-proxy-16mg?2 / Running .168.56. k8s-nodel
kube-proxy-wc4jo 1/ Running 192 .168.56.: k8s-master
kube-proxy-x15gd ' Running .168.56. k8s-node2
ube-scheduler-kss-master wunning X E L
ubuntu@k8s-master:~§

A 5-31

K4 flannel H1 kube-proxy J& T RGN, 75 LA 217 H 8T --namespace=kube-system
{7 ¢ namespace kube-system. #AfR, W HIR [E[ERIA namespace default H 1) 755
5.2.1 kube-flannel-ds

FlFRA #8450 H kube-flannel-ds k2% 2] DaemonSet.
BC 1S Z A A WA 5558 flannel WIZE IR0 2 FRATIHAT T 0 F g2

kubectl apply -f https://raw.githubusercontent.com/coreos/flannel/master/
Documentation/kube-flannel.yml
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flannel 1) DaemonSet #i XAF kube-flannel.yml ', W& 5-32 fs.

apiVersion: extensions/vlbetal
kind: DaemonSet (1
metadata: '
name: kube-flannel-ds
namespace: kube-system
labels:
tier: node
app: flannel
spec:
template:
metadata:
labels:
tier: node

app: flannel

spec: :

hostNetwork: 2

nodeSelector:
beta.kubernetes.10/arch: amd6t4

containers: fj

- name: kube-flannel
image: quay.io/coreos/flannel:v0.8.0-amd64
command: [
name: install-cni
image: quay.io/coreos/flannel:v0.8.0-amd64
command: | . .

K] 5-32

VEE: BCE P se 8N R E R e -1k, S T2~ >] DaemonSet, X H{RH T
I B NE

(D DaemonSet A& LA ELEMS5#YS Deployment JLF-564—FF, H2&¥ kind %4
DaemonSet.

@ hostName 175 Pod ELATH 11)E Node M %%, #H9 T docker run --network=host. %
JE3| flannel 5L NEMPEILMZEER:, XN ERE SN

(3 containers & X T1z4T flannel ARSI INE S

N IHEFRATTFOR T 5 > DaemonSet: kube-proxy .

5.2.2 kube-proxy
T ES| kube-proxy ) YAML X, HfEzfT P EERE

kubectl edit daemonset kube-proxy --namespace=kube-system

g R 5-33 s
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apiVersion: extensions/vlbetal
kind: DaemonSet (1)
metadata: -
labels:
k8s-app: kube-proxy
name: kube-proxy
namespace: kube-system
spec:
selector:
matchLabels:
k&8s-app: kube-proxy
template:
metadata:
labels:
k8s-app: kube-proxy
spec: .
containers: (Z2)
- command :
- /usr/local/bin/kube-proxy
- --kubeconfig=/var/lib/kube-proxy/kubeconfig.conf
- =-=-cluster-cidr=10.244.0.0/16
image: gcr.io/google_containers/kube-proxy-amdé4:v1.7.4
name: kube-proxy
status: (3)
currentNumberScheduled:
desiredNumberScheduled:
numberAvailable:
numberMisscheduled:
numberReady :
observedGeneration:
updatedNumberScheduled:

& 5-33
FURESH TR TERR, R T RN,

(D kind: DaemonSet f8E X% DaemonSet ZEHY )75 k.

@ containers 3 X T kube-proxy 7545 .

@) status & HI DaemonSet [FizfTIPIRA, XAH 2 kubectl edit KA 1. 5L
Kubernetes SR REAS M ATIa T 103U AR 0 LU kubectl edit A F HECE M2/ RES, Holn
kubectl edit deployment nginx-deployment.

52.3 E1THCEHR DaemonSet

A /N7 LA Prometheus Node Exporter A {5138 7~ F /7 Wi fa] iz 47 H A 1#) DaemonSet.

Prometheus ZiTIK RGE M5 )7 %, Node Exporter J& Prometheus [] agent, A Daemon
11T B 121 R B

R H A Docker HizfT Node Exporter 7545, 23 H:

docker run -d \
-v "/proc:/host/proc" \
-v "/sys:/host/sys" \

38



-v "/:/rootfs"™ \

--net=host \

prom/node-exporter \

--path.procfs /host/proc \

--path.sysfs /host/sys \

--collector.filesystem.ignored-mount-points "*/(sys|proc|dev|host|
etc) (S1/)"

K H 54 DaemonSet ) YAML Bo# Cf node exporter.yml, Wi 5-34 fFror.

apiVersion: extensions/vlbetal
kind: DaemonSet
etadata:
name: node-exporter-daemonset
spec:
template:
metadata:
labels:
app: prometheus
spec: "
hostNetwork: (1)
containers:
- name: node-exporter
image: prom/node-exporter
imagePullPolicy: IfNotPresent
command: (D)
/bin/node_exporter
--path.procfs
/host/proc
--path.sysfs

/host/sys
--collector.filesystem.ignored-mount-points
A/(syslprocldevlhostletc)($1/)
volumeMounts: (3)

name: proc
mountPath: /host/proc
name: Sys
mountPath: /host/sys
name: root
mountPath: /rootfs
volumes:
- name: proc
hostPath:
path: /proc
- name: sys
hostPath:
path: /sys
- name: root
hostPath:
path: /

K] 5-34

O HIEAFH Host (KM%,
@ wERESBmS.
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@ L Volume ¥ Host 4% /proc. /sys Fl / WGSBS . A PEAE S RGNS

Volume.

AT kubectl apply -f node_exporter.yml, I 5-35 Fi7s.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl apply -f node_exporter.yml
daemonset "node-exporter-daemonset” created
ubuntu@k8s-master:~3%

ubuntu@k8s-master:~% kubectl get pod -o wide

NAME READY STATUS RESTARTS  AGE IP NODE
node-exporter-daemonset-b2wdx 1/1 Running © 65 192.168.56.187 k8s-node?l
node-exporter-daemonset-kvmkr 1/1 Running @ bs 192.168.56.106 k8s-nodel
ubuntu@k8s-master:~3%

& 5-35

DaemonSet node-exporter-daemonset #-5 J%2, k8s-nodel F! k8s-node2 F7rHlizfir 1

> node exporter Pod.

Job

HAAL IR FF s T I Ta nf 23 PR ARSI AAA L/ERA S .

AR5 R Al FFaL P R S5, W2 Eiz1T, W HTTP Server. Daemon . [fER
HAWE—IRYEAESS, LAt Ry, SEla A s mtiB H .

Kubernetes [f) Deployment. ReplicaSet Al DaemonSet #H T8 FEAR S IA 68 o T LAFE
KA, FAMEH Job.

Sl AR Job BCE AT myjob.yml, Wi 5-36 B

apiVersion: batch/vl (1)
kind: Job | 2 |
metadata:
name: myjob
spec:
template:
metadata:

name: myjob
spec:
containers:
- name: hello
image: busybox
command: [ .
restartPolicy: Never (3)

& 5-36

@ batch/vl /&5 Job [¥) apiVersion.
@ R HEr YR IIZRE, Job.
@ restartPolicy fi7 @ AT AW &L NG EE G A4 . T Job, HAEWE A Never ol
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OnFailure. Xt T HAth controller (L4 Deployment) , W LA E A Always .

HHid kubectl apply -f myjob.yml 33} Job, WK 5-37 Fizn.

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$ kubectl apply -f myjob.yml

job "myjob" created
ubuntu®k8s-master:~$

i 5-37

i i kubectl get job &F Job [FPRA, W 5-38 Fis.

Bs-master: ~$
ubuntu@k8s-master:~$ kubectl get job
NAME DESIRED SUCCESSFUL AGE
myjob 1 1 12s
ubuntu@k8s-master:~$

&l 5-38

DESIRED #1 SUCCESSFUL #h 1, FnieiiiliEs) 17— Pod, JfH O Ik
1T . dH it kubectl get pod & Pod FPIRZA, WK 5-39 Fis.

ubuntu®k8s-master:~$%

ubuntu@®k8s-master:~% kubectl get pod

No resources found, use --show-all to see completed objects.
ubuntu®k8s-master:~$%

ubuntu@®k8s-master:~$% kubectl get pod --show-all

NAME READY STATUS RESTARTS AGE
myjob-nfkxk @/1 Completed @ 2m
ubuntu@®k8s-master:~$%

&l 5-39
K24 Pod AT 58 R R A4 CL2IB Y, 75 2 H--show-all 4 e & & Completed KA1 Pod.
it kubectl logs W LAETE Pod [FIbruESH, WK 5-40 Fim.

ubuntu@®k8s-master:~$
ubuntu@k8s-master:~% kubectl logs myjob-nfkxk

hello k8s job!
ubuntu®Pk8s-master:~%

& 5-40

5.3.1 Pod kKAITEIR

PL_EJE Pod BREDPAT NGO, W Pod KM T & EAFEWE?
BAMEARE, B2 myjob.yml, Mgl —Ax, WHE 5-41 Fix.
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apiVersion: batch/vl
kind: Job
metadata:
name: myjob
spec:
template:
metadata:
name: myjob
spec:
containers:
- name: hello
image: b

FeMBEZ i) Job, WA 5-42 .

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$% kubectl delete -f myjob.yml
job "myjob" deleted
ubuntu@k8s-master:~$

K 5-42

i

AR Job JFAAARES, W 5-43 Prow.

ubuntu@k8s-master:~%

ubuntu@k8s-master:~$ kubectl apply -f myjob.yml
job "myjob" created

ubuntu@®k8s-master:~$%

ubuntu@k8s-master:~$% kubectl get job

NAME DESIRED SUCCESSFUL AGE

my job 1 9 7s
ubuntu@k8s-master:~$

& 5-43

MW7 SUCCESSFUL (1) Pod #t&E 8 0, &5F Pod MPIRA, WK 5-44 fiow.

nod --show-all

NAME STATUS RESTARTS
myjob-0x0z@ @/1 ContainerCannotRun
myjob-7f693  @/1 ContainerCannotRun
myjob-1v7Zw3  ©@/1 ContainerCannotRun
myjob-nmllz @/1 ContainerCannotRun
myjob-qgvm@ @/1 ContainerCannotRun
myjob-rbslx @/1 ContainerCreating
ubuntu@k8s-master:~$

& 5-44

W LIERHZA Pod, IREWAIEH . it kubectl describe pod &FH 54~ Pod [¥))E5hH
i, W 5-45 fioR.

SubObjectPath Reason Message

Normal S5chedul ed Successfully assigned myjob-0x0z0 to k8s-nodel
Normal SuccessfulMountVolume  MountVolume.5etUp succeeded for volume "default-token-k87vh"

containers{hello} Normal Pulling pulling image "busybox™

containers{hello} Normal Pulled Successfully pulled image "busybox™

containers{hello} Normal Created Created container

containers{hello} Warning Foiled Error: failed to start container "hello“:fExECUtable not found in SPATHT
Warning FailedSync Error syncing pod

& 5-45
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A SR A AT, a0 .

IR A% 4 kubectl get pod 2 FIIX AL AN KM E) Pod?

JRIAJE: M54 Pod Sz, HASKMOEH, WHE restartPolicy: Never, IHRMUA S
A& E)H, 1H Job DESIRED [f) Pod & 1, HAJ SUCCESSFUL A 0, A2, FrLl Job
controller /31 Pod, FL®] SUCCESSFUL A 1. X FA1X4M5]F, SUCCESSFUL 7K
WABRIAT 1, BrBL Job controller 2 FELEIEFIT Pod. A T Z1LXAMT R, HEEMER Job,
W& 5-46 P .

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$ kubectl delete -f myjob.yml

job "myjob" deleted
ubuntu@k8s-master:-~$

& 5-46

ARG restartPolicy ¥ & A OnFailure 2/ EAFE? FIRIEA]E —F, 22 myjob.yml
Ja R RS, WK 5-47 PR,

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f myjob,yml
job "myjob" created

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$% kubectl get job

NAME DESIRED SUCCESSFUL AGE

myjob 1 9 5s
ubuntu@k8s-master:~$

& 5-47

Job ] SUCCESSFUL Pod #(&i40/2 0, & H Pod AL, WK 5-48 Fis.

ubuntu@kB8s-master:~%
ubuntu@k8s-master:~$ kubectl get pod --show-all

NAME READY STATUS RESTARTS| AGE
myjob-831x0 ©/1 CrashLoopBackOff |3 1m

ubuntu@k8s-master:~%

& 5-48

IXHEHAG A Pod, Aid RESTARTS Ny 3, M HAWIEEG N, ¥l OnFailure 4%k, %
ARG HIEE.

5.3.2 Job HYFFITIH

AN FA VA EREFINZI T2 Pod, $#&7 Job [IHATHCE . XA N LLUEIL parallelism %
‘B, W 5-49 Pros.
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apiVersion: batch/vl
kind: Job
metadata:

name: myjob

spec.

parallelism:

template:

metadata:
name: myjob
spec:
containers:
- name: hello
image: busybox
command: [ ,
restartPolicy: OnFailure

& 5-49

IXHEPATPRFIFATH) Pod B WE N 2, KL 1, WK 5-50 Fros.

ubuntu@Pk8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f myjob.yml

job "myjob" created
ubuntu@k8s-master:~$
ubuntu@k8s-master:~% kubectl get job
NAME DESIRED SUCCESSFUL AGE
my job <none> 2 bs
ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get pod --show-all -o wide

NAME
myjob-cn4zs  0/1
myjob-vhpzs  9@/1
ubuntu@k8s-master:-~$

READY STATUS RESTARTS

Completed @
Completed @

i 5-50

Job —ILEE T Pod, 1M H AGE #HJH,

IP
10.244.2.5
10.244.1.28

NODE
k8s-node2
k8s-nodel

AGE
12s
12s

n] W FFATIE 4TI

FATE 0] LU completions W& Job &5 Pod A%, WK 5-51 Fros.

apiVersion: batch/vl
kind: Job
metadata:
name: myjob
spec:

completions:
template:
metadata:

name: myjob
spec:
containers:

- name: hello
image: busybox
command: [ ,

restartPolicy: OnFailure

TG E (13 Mg BHKIZAT A Pod, FLE

Kl 5-52 Fi7~,
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ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f myjob.yml
job "myjob" created

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get job

NAME DESIRED  SUCCESSFUL| AGE

my job 6 b 9s

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl get pod --show-all -o wide

NAME READY STATUS RESTARTS  AGE NODE
myjob-@tdzk @/1 Completed 16s 2. k8s-node?2
myjob-79xkx  @/1 Completed 11s 2. k8s-nodel
myjob-p421lx @/1 Completed 14s .1 k8s-nodel
myjob-rfvd? 0/1 Completed 13s 2. k8s-node?2
myjob-srpg9 0/1 Completed 12s 1. k8s-nodel
myjob-wl8tt a/1 Completed 1l6s 1. k8s-nodel
ubuntu@Pk8s-master:~3%

K 5-52

DESIRED Al SUCCESSFUL 124 6, fF& 1. i AR completions F1 parallelism,
SOANEI N 1.

Erf il HOE O Tz Job WIFATHFE, SEPrHIEA R AL H# SRR 2
LT B R 5. LEIdtbAL BERE Y, P RIA (Pod) AR MESS 1R B U S5 0F3A T, &
ARZ, PATI R, REHER S . XSRS el LAH Job RSETR.

5.3.3 ZER Job

Linux 115 cron R ENIIT1ESS, Kubernetes [ CronJob #2417 2Lt shie, nlLA
E AT Job. CronJob FACE A7~ Wi 5-53 Bz

apiVersion: batch/v2alphal (1)
kind: CronlJob (2) "
metadata:

name: hello
spec:

schedule: .

jobTemplate: (4)

spec:

template:

spec:
containers:
- name: hello
image: busybox
command: | .
restartPolicy: OnFailure

] 5-53
@ batch/v2alphal & ™5l CronJob [f] apiVersion.
@ R AT SR IRZRE ) CronJob.
3 schedule #5EfTAR{%IZ41T Job, HA%U5 Linux cron —E{. IXH */1 * * * * [{ji%
SXOERE— I sk
@ jobTemplate & X Job [FJBIAR, #%C5HTIEIT Job — 3.

e ok kubectl apply 1% CronJob, W& 5-54 FiiR.
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ubuntu@k8s-master:~$%
ubuntu®k8s-master:~% kubectl apply -f cronjob.yml

error: error validating "cronjob.yml": error validating data: the server could not find th
resource; if you choose to ignore these errors, turn validation off with --validate=false
ubuntu@k8s-master:~$

i 5-54

RIET o IXER Kubernetes ERIAJ A enable CronJob g, 75 Z4E kube-apiserver H!
IMANENYI6E . FiEARTE L, 1324 kube-apiserver [MACH A /etc/kubernetes/manifests/kube-
apiserver.yaml, W& 5-55 P~

apiVersion: vl
kind: Pod
metadata:
annotations:
scheduler.alpha.kubernetes.io/critical-pod:
creationTimestamp :
labels:
component: kube-apiserver
tier: control-plane
name: kube-apiserver
namespace: kube-system
spec:
containers:
- command :
- kube-apiserver
--runtime-config
--requestheader-group-headers=X-Remote-Group
--requestheader-extra-headers-prefix=X-Remote-Extra-
--requestheader-allowed-names=front-proxy-client
--kubelet-client-key=/etc/kubernetes/pki/apiserver-kubelet-clieni
--kubelet-preferred-address-types=InternallP,ExternalIP,,Hostname
--allow-privileged=
--experimental-bootstrap-token-auth=
--requestheader-username-headers=X-Remote-User
--service-account-key-file=/etc/kubernetes/pki/sa.pub

& 5-55

kube-apiserver A< & 2> Pod, fE/EzIZEH I | --runtime-config=batch/v2alphal
=true BPnl. SRJGHEJ5 kubelet k55 :

systemctl restart kubelet.service

kubelet 2 HL )7 kube-apiserver Pod. J#iZd kubectl api-versions ffiiAk kube-apiserver FLZE
2% 5 batch/v2alphal, W& 5-56 Fis.
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ubuntu®k8s-master:~$
ubuntu@Pk8s-master:~$% kubectl api-versions
apiextensions.k8s.10/vlbetal
agpiregistration.k8s.1i0/vlbetal
apps/vlbetal
authentication.k8s.1i0/v1
authentication.k8s.10/vl1betal
authorization.k8s.10/vl
authorization.k8s.10/vlbetal
autoscaling/vl

batch/vl
certiticates.k8s.io/vlbetal
extensions/vlbetal
networking.k8s.i0/v1
policy/vibetal
rbac.authorization.k8s.i0/v1alphal
rbac.authorization.k8s.i0/vlbetal
settings.k8s.10/vl1alphal
storage.k8s.10/vl
storage.k8s.10/vlbetal

vl

ubuntu@®k8s-master:~3$

& 5-56

PR G CronJob, Wi 5-57 A

ubuntu@k8s-master:~3

ubuntu@k8s-master:~$ kubectl apply -f cronjob.yml
cronjob "hello" created

ubuntu@k8s-master:~$

K 5-57

X&) T . it kubectl get cronjob ¥ 7 CronJob [FPIRES, WilE 5-58 Fx.

ubuntu@k8s-master:~%
ubuntu@k8s-master:~3% kubectl get cronjob

NAME
hello

SCHEDULE SUSPEND  ACTIVE LAST-5CHEDULE
¥L F R RN False ) Tue, 12 Sep 2017 10:21:00 +0800

ubuntu@k8s-master:~$

& 5-58

FERFL B, ARJGIE L kubectl get jobs A Job [FIHATHIOL, WK 5-59 Fios .

ubuntu®k8s-master:~9%
ubuntu@k8s-master:~$% kubectl get jobs
NAME DESIRED SUCCESSFUL
hello-1505181600 1
hello-1505181660

hello-1505181720
hello-1505181780
hello-1505181840
hello-1505181900
ubuntu@Pk8s-master:

& 5-59

W AR B RS — 08t & E 38— Job. $4AT kubectl logs HJ&FH KA Job iz4TH

WA 5-60 .

—+=
LR



ubuntu@k8s-master:~$

ubuntu@®k8s-master:~% kubectl get pod --show-all

NAME READY STATUS RESTARTS
hello-1505181600-0hrx5 0/1 Completed
hello-150518166@0-nbgwd  @/1 Completed
hello-1505181720-1f350 0/1 Completed
hello-1505181780-tjhg2 @/1 Completed

hello-1505181840-1qdbv  0/1 Completed
hello-150518190@-ggfrZz @/1 Completed
ubuntu@k8s-master: ~§

ubuntu@Pk8s-master:~% kubectl logs hello-1505181720-1f350
hello k8s job!

ubuntu®k8s-master:~$

& 5-60

O

AT BN H & Kubernetes I 8 2 W% /0 I fe. A AN A L5575 2, Kubernetes
P T Z M Controller, 445 Deployment. DaemonSet. Job. CronJob %5 . A& FAl i i 52 Bk
27 >] TiX%8 Controller, JFfi5Hie T 'EATTHIRFHERIN H 55,

48



i@id Service ihinol Pod

FAIAMNZIAE Kubernetes Pod JEAGCH-1, 1 2B Pod H IR A48 1R n] HE DX 4 25 Ff JiR
A A BB A6 . Deployment %5 Controller 21 it #)) A0 ZEAHT 2% Pod KR UE N H 3844
[ tE . Hefgibil, Pod 2G5S0, (BN HRZMEH 1.

A~ Pod HHE HCSI IP Hihk. 9 Controller F#r Pod ALK A WFE] Pod W, Fr
Pod &4rBCEIHIN 1P Huhb. IXFES 74T > nl .

IF-—2 Pod XHAMEMLARSS (tblw HTTP) , ‘&AM IP IR G RAA, HAZKF
ity L0R] & 3 I U 18] 3X AN AR 5 W 2

Kubernetes 475 H Wi ¥ )75 2 Service.

g3 Service

Kubernetes Service MiZ45 FACE T4 Pod, HAKZMFELE Pod MJEH label AHEIEN .
Service A HCAM 1P, M HiXA™ IP AWM. %P A2 U5 A Service [ IP, Kubernetes
W) 571 97 L AYETT Service 5 Pod BRI KR . LikJE%G Pod W24k, XF# Fim Asfy
fEfrrsem), [X24 Service HHAL.

KEMN 1, B FIRFIXD Deployment, WK 6-1 Pizr.

apiVersion: apps/vlbetal
kind: Deployment
metadata:

name: httpd
spec:

replicas: -

template:

metadata:

lLabels:
run: httpd

spec:

containers:

- name: httpd
image: httpd
ports:

- containerPort: &C

K 6-1



BAVES) T =4 Pod, iz1T httpd 5if%, label & run: httpd, Service ¥ H X/~ label 3k
kit Pod, W 6-2 Fios.

ubuntu@k8s-master: ~$%

ubuntu@Pk8s-master:~% kubectl apply -f httpd.yml
deployment "httpd" created

ubuntu®k8s-master:-~$

ubuntu@k8s-master:~% kubectl get pod -o wide

NAME READY STATUS RESTARTS NODE
httpd-741508562-192vp 1/1 Running @ .244 4, k8s-nodel
httpd-741508562-6g4fc 1/1 Running @ . 4. k8s-nodel
httpd-741508562-6hh%g 1/1 Running @ . .5, k8s-node2
ubuntu@®k8s-master:~$
&l 6-2
Pod 7B T 2% HIK IP, X248 1P HFEHE Kubernetes Cluster H )& e M7 55 U7 1al, W& 6-3

7R
e PoREE Service, HECE XAFWE 6-4 Piox.

apiVersion: vl |

kind: Service (9

metadata: -

name: httpd-svc

spec:
ubuntu@k8s-master:~$ selector:
ubuntu@k8s-master:~$ curl 10.244.4.5 run: httpd
<html><body><hl1>It works!</hl></body></html> ports:
ubuntu@k8s-master:~$ - protocol: TCP
ubuntu@k8s-master:~$ curl 10.244.5.4 port:
<html><body><hl>It works!</hl></body></html> targetPort:
ubuntu@k8s-master:~$

& 6-3 & 6-4

@ vl & Service [I apiVersion,

@ TR AT SRR EL D Service.

3 Service 114 FA httpd-svc.

@ selector FREUIHFkEILE label A run: httpd [¥) Pod 14 Service ¥ i
® K Service X 8080 i [1MHFH] Pod ff) 80 ¥, fEH] TCP Ppil.

AT kubectl apply 617 Service httpd-sve, W& 6-5 7.

ubuntu®Pk8s-master:~%

ubuntu@k8s-master:~% kubectl apply -f httpd-svc.yml
service "httpd-svc" created

ubuntu@®k8s-master:~$

ubuntu@k8s-master:~% kubectl get service

NAME CLUSTER-IP EXTERNAL-IP PORT(S) AGE
httpd-svc 10.99.229.179  <none> 8080/TCP 7s
kubernetes 10.96.0.1 <none:x 443/TCP 2d
ubuntu@®k8s-master:~$

& 6-5

httpd-sve 73 EC F]— CLUSTER-IP 10.99.229.179. wJ LLi#iti% IP Vi lal J5 ¥ ) httpd
Pod, W& 6-6 Fror.
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ubuntu®k8s-master:~%
ubuntu@®k8s-master:~$% curl 10.99.229.179:8080

<html><body><h1>It works!</hl></body></html>
ubuntu@k8s-master:~$

& 6-6

A A T s B, X B EAE ] 8080 . HAkN, BT IEAMIGIER httpd-sve, EH
—/~ Service kubernetes, Cluster 3L X Service 1jln] Kubernetes API Server.
i kubectl describe M LAEEFE httpd-sve 5 Pod XN K FR, WK 6-7 Frw.

ubuntu@k8s-master:~$%
ubuntu@k8s-master:~$ kubectl describe service httpd-svc
Name : httpd-svc
Namespace: default
Labels: <none>
Annotations: kubectl.kubernetes.io/last-applied-configuration
: 8080, "protocol":"
Selector: run=httpd
Type: ClusterIP
IP: 10.99.229.179
<unset> BO8@/TCP
10.244 .4 .4:80,10.244.4.5:80,10.244.5.4:80
Session Affinity: None
Events: <nonex
ubuntu@k8s-master:

K 6-7

Endpoints 41 T =4~ Pod [ IP ¥, FHAIHIE Pod 1) 1P ZEAMSHECEN, W
2, Service [f] Cluster IP X ZECE /EMFH KW ? CLUSTER-IP 32 W L 3 Pod IP (1)
g 2

T iptables.

Cluster IP |EEEECIR

Cluster IP & /N4l IP, & Kubernetes 7 55 F[f) iptables I #E 1),
nfLLiE T iptables-save 14T EJH M Hy 17 A1) iptables B, Koy %, X B HAL
HU 5 httpd-sve Cluster IP 10.99.229.179 #HCIHIfEE, WA 6-8 s,

-A KUBE-SERVICES ! —s 10.244.0.0/16 —d 10.99.229.179/32 —p tcp —-m comment -comment “default/httpd-svc:
Cluster IP” —m tcp —dport 8080 -7 KUBE-MARK-MASQ

-A KUBE-SERVICES -d 10.99.229.179/32 —p tcp -m comment —comment “default/httpd-svc: Cluster IP” —-m tcp
—dport 8080 -j KUBE-SVC-RL3JAE4GN7VOGDGP

& 6-8

SRR SN @
(1) W% Cluster I¥ Pod (JEHsHERH 10.244.0.0/16) Zijjin] httpd-sve, N B
(2) HAbYsihhkvsa) httpd-sve, BN KUBE-SVC-RL3JAE4GN7VOG DGP.

KUBE-SVC-RL3JAE4GN7VOGDGP # I & 6-9 i

51



-A KUBE-SVC-RL3JAE4GN7VOGDGP -m comment —-comment "default/httpd-svc: " -m
statistic -mode random -probability 0.33332999982 -3 KUBE-SEP-C5KB52P4BBJQ35PH

-A KUBE-SVC-RL3JAE4GN7VOGDGP —m comment -comment “default/httpd-svc: ” -m statistic -mode random —prob
ability ©@.33332999982 -j KUBE-SEP-C5KB52P4BBJQ35PH

-A KUBE-SVC-RL3JAE4GN7VOGDGP —m comment —-comment “default/httpd-svc: ” -m statistic -mode random —prob
ability 0.50000000000 —j KUBE-SEP-HGVKQQZZCF7RV4IT
-A KUBE-SVC-RL3JAE4GN7VOGDGP —m comment —-comment “default/httpd-svc: » —j KUBE-SEP-XE25WGVXLHEIRVOS

& 6-9

(1) 1/3 (A% BkE: 230 KUBE-SEP-C5KB52P4BBIQ35PH.
(2) 173 % G~ 2/3 19— B 2PN KUBE-SEP-HGVKQQZZCF7RVAIT.
(3) 1/3 [ Beis 330 ) KUBE-SEP-XE25WGVXLHEIRVOS.

o = AN B I ) i 1] 6-10 oo

KUBE-SEP-C5KES52P4BB1Q35PH -s 4.4/32 -m comment --comment "default/httpd-svc:" -j KUBE-MARK-MASQ
KUBE-SEP-C5KB52P4BBIQ35PH -p comment --comment "default/httpd-svc:" -m tcp -j DNAT --to-destination 10.244.4,4:80
KUBE-SEP-HGVKQQZZCF7RV4IT -s 4,5/32 -m comment --comment "default/httpd-svc:" -j KUBE-MARK-MASQ

KUBE-SEP-HGVKQQZZCF7RV4IT -p comment --comment “default/httpd-svc:" -m tcp -j DNAT --to-destination 10.244.4.5:80
KUBE-SEP-XEZ5WGVXLHEIRVOS -s .5.4/32 -m comment --comment “"default/httpd-svc:" -j KUBE-MARK-MAS(Q)
KUBE-SEP-XE25WGVXLHEIRVQS -p comment --comment “default/httpd-svc:" -m tcp -j DNAT --to-destinotion 10.244.5.4:80

& 6-10

BERIE K 20 0l e &k 3 e 3 (1 = Pod. i BI04, A4S 24518 iptables K vjjn
Service Wi EF KT Gk Pod, 17 H A6 FH S ARLAS ) 1) F1 4014 1y T

Tihh, W EANAE A Cluster [UBE—N0 A BCE T AHIE iptables BRI, SXHFF A Ik
THAS Cluster #PRENEIEIT Service [ Cluster IP Vi) Service, WK 6-11 Fi7n.

10.99.229.179
Cluster [P
(iptables)
10.99.229.179 10.99.229,179
Cluster IP Cluster IP
(iptables) {iptables)
@ 2:2:;?:}5 baI9IP httpd-741508562-6hhag
S 10.244.5.4
httpd-741508562-6g4fc
10.244.4.4
K 6-11
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DNS 1i5ia] Service

7E Cluster ', B 7 oL Cluster IP i)jn) Service, Kubernetes ibHEfik T & 4 i {H (1)
DNS i,
kubeadm #:F I BRI\ 23E kube-dns 044, WE 6-12 .

ubuntu@k8s-master:~$
ubuntu@®k8s-master:~% kubectl get deployment --namespace=kube-system

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
kube-dns 1 1 1 1 5d
ubuntu@®k8s-master:~$%

& 6-12

kube-dns /&4~ DNS [R5 #%. B9 Service #7012, kube-dns ZVNMN1Z Service
] DNS 5%, Cluster H 1) Pod n/LLifiid <SERVICE NAME><NAMESPACE NAME> VJj
1] Service.

tbannl LA httpd-sve.default 53] Service httpd-sve, 41E 6-13 Fizx.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$% kubectl run busybox --rm -ti --image=busybox /bin/sh
If you don't see a command prompt, try pressing enter.

/#

/ # wget|httpd-svc.default: 8680

Connecting to httpd-svc.default:8080 (10.99.229.179:8080)

index'html l@a% |#****#****#*#**#*#*#*#**#**#*t*##*#*#**#*##*#*t**#*#*| 45 @:B@:Bg ETA

/ #

& 6-13

w ERrR, FATE IR busybox Pod HEuE I DNS AR B4k, HTXAD
Pod 5 httpd-sve [A]J& T default namespace, [AItn] LA RS default FH$EH httpd-sve 1
Service, WK 6-14 Fi7~.

;O#

/ # wget|httpd-svc:8080

Connecting to httpd-svc:8080 (10.99.229.179:8080)

-Lnde)(.html lﬂ@% |***************t*************************************I 45 E.Bﬂ:aﬂ ETA
/ #
& 6-14
H nslookup & httpd-sve ) DNS {5 &, @& 6-15 fras.

S #

/ # nslookup httpd-svc

Server: 10.96.0.10

Address 1: 10.96.0.10 kube-dns.kube-system.svc.cluster.local

Name: httpd-svc
Address 1: 10.99.229.179 httpd-svc.default.svc.cluster.local
/S #

& 6-15

DNS fR45#% /& kube-dns.kube-system.sve.cluster.local, IX5ZFR Fgise kube-dns 2014, ‘&
A5 B4 kube-system namespace {4~ Service.
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httpd-sve.default.sve.cluster.local J& httpd-sve [1) 5854 .
o g5 ) HoAth namespace 1) Service, A0 7047 I namesapce [ . kubectl get
namespace 5 0 ) namespace, & 6-16 Fin.

ubuntu@k8s-master:~$%
ubuntu@k8s-master:~$ kubectl get namespace
NAME STATUS AGE

default Active 5d
kube-public  Active 5d
kube-system  Active 5d
ubuntuPk8s-master:~%

& 6-16

#£ kube-public H#E Service httpd2-sve, BCE WK 6-17 Fizn.

apiVersion: apps/vlbetal
kind: Deployment
metadata:

replicas:
template:
metadata:
labels:
run: httpd2
spec:
containers:

- name: httpd2
image: httpd
ports:

- containerPort:

apiVersion: vl
kind: Service
metadata:
name: httpdZ2-svc
namespace: kube-public
spec:
selector:
run: httpdZ
ports:
- protocol: TCP
port:
targetPort:

& 6-17

it namespace: kube-public 7  TE &) namespace. ZANTHYEW LAE—/> YAML
e, B “---" 4rEl. AT kubectl apply SIEETEIR, WK 6-18 PR,

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$ kubectl apply -f httpd2.yml
deployment "httpd2" created

service "httpdZ2-svc" created
ubuntu@k8s-master:~%

K 6-18
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A kube-public [] Service, W& 6-19 Frx.

ubuntu@Pk8s-master:~$
ubuntuPk8s-master:~% kubectl get service --namespace=kube-public
NAME CLUSTER-IP EXTERNAL-IP PORT(S) AGE

httpd2-svc 10.103.198.189 <none> 3080/TCP 2m
ubuntu@®kB8s-master:~%

& 6-19

#£ busybox Pod " Vjjln] httpd2-sve, UK 6-20 Pr7x.

ubuntuPk8s-master:~$

ubuntu@k8s-master:~$ kubectl run busybox --rm -ti --image=busybox /bin/sh
If you don't see a command prompt, try pressing enter.

/ #

/ # wget wget httpdZ-svc:8080

wget: bad address 'wget’

/ #
/ # wget httpd2-svc.kube-public:8080
Connecting to httpdZ2-svc.kube-public:8080 (19.103.198.189:8080)

i"dex.html 13@% |#*###*#**##*#####**#*##*#######*##*#####*###*##*##*##| 45 a:g@:@@ ETA

/ #

& 6-20

AAE T[]~ namespace, FtLLLZAEH httpd2-sve.kube-public A fEVS ] 2],

JRIanfalipla) Service

b I Cluster WEn]LLyjla] Service, IRZH 00 FEATWA LN Service REWSZFR4
Cluster 4P, Kubernetes $#2fit T Z 3R] Service, EKIAE ClusterIP.

(1) ClusterIP
Service 1 Cluster WNHEIF IP AAMEMEARS, HA Cluster WA AA Pod nf i),
IXEERIAN) Service ZBRAY, WiHISEEH Y Service #i5& ClusterIP.

(2) NodePort
Service 1 if Cluster 7 5% [ 5 & v X 4b 32 it ARk 45 . Cluster #b 3% 0] DL i
<NodelP>:<NodePort> Jj|1] Service.

(3) LoadBalancer

Service F|JH cloud provider 454511 load balancer Xt#MEfIARSS, cloud provider 150K
load balancer [FJ¥ii&E 7/ Service. HRISLFFI cloud provider 11 GCP. AWS. Azur 5.

N FAT RS2 NodePort, Service httpd-sve [FIHCE A& & 6-21 s .
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apiVersion: vl
kind: Service
metadata:

name: httpd-svc

spec.
type: NodePort
selector:

run: httpd
ports:
- protocol: TCP
port:
targetPort:

& 6-21

NN type: NodePort, HE 1% httpd-sve, WK 6-22 Fix.

ubuntu@k8s-master:~$

ubuntu@Pk8s-master:~3% kubectl apply -f httpd-svc.yml

service "httpd-svc" created

ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl get service httpd-svc

NAME CLUSTER-IP EXTERNAL-IP PORT(S AGE
httpd-sve 10.109.144.35 | <nodes> 8080:32312/TCP | S5s
ubuntu@Pk8s-master:~$

& 6-22
Kubernetes {k#X2: 4 httpd-sve Z3FC— ClusterlP, AN[A][H/2:

(1) EXTERNAL-IP & nodes, #7nn[ifiid Cluster B HEN IP Uil Service.

(2) PORT(S) 4 8080:32312. 8080 £ ClusterlP WSWF (K3 1, 32312 W4 4 F ST
[F)3% 1. Kubernetes 23 M 30000 ~ 32767 H4rEC—/Nnl FH W 1, BEANT 404 W W ki 11
IFBriE R R 2y Service, WE 6-23 Fas.

ubuntu@k8s-master:~%

ubuntu@k8s-master:~% netstat -anlgrep 32312

tcpb () @ :::32312 iis LISTEN
ubuntu@k8s-master:~$

& 6-23

NI NodePort &5 1R _LAE, WE 6-24 fs.

ubuntu@k8s-master:~$

ubuntu®k8s-master:~$ curl 192.168.56.105:32312
<html><body><h1>It works!</hl></body></html>
ubuntu@k8s-master:-~$

ubuntu®k8s-master:~$ curl 192.168.56.106:32312

<html><body><hl>It works!</hls</body></html>
ubuntu®k8s-master:~$

ubuntu@k8s-master:~$ curl 192.168.56.107:32312
<html><body><hl>It works!</hl></body></html>
ubuntu@k8s-master:~$

K 6-24

T =T TP+ 32312 B [ #FHEWS U In] httpd-sve.
e P RIRATEAIR T a8 Kubernetes A& WA K <NodelP>:<NodePort> M5} %] Pod
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(i 2
5 ClusterIP —#f, W/2{5Bh T iptablese 5 ClusterIP AHEL, BT iptables H#R
W T RPN, il 6-25 s .

-A KUBE-NODEPORTS -p tcp -m comment —comment “default/httpd-svc: ” -m tcp --dport 32312 -j KUBE-MARK-M
ASQ

-A KUBE-NODEPORTS -p tcp -m comment —comment “default/httpd-svc: ” -m tcp --dport 32312 -j KUBE-SVC-RL
3JAE4GN7VOGDGP

& 6-25

MRS SO i) 24 s 32312 i I FRE R ) KUBE-SVC-RL3JAE4AGN7VOGDGP,
N AWK 6-26 T

-A KUBE-SVC-RL3JAE4GN/VOGDGP -m comment —comment “default/httpd-svc: ” -m statistic -mode random -prob
ability 0.33332999982 -j KUBE-SEP-C5KB52P4BBJ(Q35PH

-A KUBE-SVC-RL3JAE4GN7VOGDGP -m comment —-comment “default/httpd-svc: ” -m statistic -mode random —prob
ability @.50000000000 —j KUBE-SEP-HGVKQQZZCF7RV4IT

-A KUBE-SVC-RL3JAE4GN/VOGDGP -m comment —comment “default/httpd-svc: ” -3 KUBE-SEP-XEZ25WGVXLHEIRVOS

& 6-26

HAE it A S a8 i 25— Pod.
NodePort ERAFERINLERE, A FATn] DL nodePort 475 5N im 1, W 6-27 Pz,

apiVersion: vl
kind: Service
metadata:

name : httpd-svc
spec:

type: NodePort

selector:

run: httpd
ports:
- protocol: TCP
port:
targetPort:

K 6-27
IAERC & A i =4 Port T :

® nodePort £ & LB Fraysm o,
® port 5 ClusterlP L% 989352,
® targetPort £ Pod B 9Ta937 2,

%, Node Hl ClusterlP £ H ¥ [ _ERNCEN1G KA &iE T iptables ¥ & 3] Pod (1)
targetPort.
W 8 iF) nodePort JF56UF, W 6-28 B,
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ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f httpd-svc.yml
service "httpd-svc" configured

ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl get service httpd-svc

NAME CLUSTER-IP EXTERNAL-IP PORT(S)
httpd-svc 190.1@9.144 35 <nodes> 3080 :30000/TCP
ubuntu@k8s-master:~$%

ubuntu®k8s-master:~% curl 192.168.56.105:30000

<html><body><hl>It works!</hl></body></html>
ubuntu@k8s-master:~% curl 192.168.56.106:30000
<html><body><h1>It works!l</hl></body></html>
ubuntu@k8s-master:~$% curl 192.168.56.107:30000
<html><body><h1>It works!</hl></body></html>
ubuntu@k8s-master:~$

& 6-28

nodePort: 30000 2434 T .

A TS

M5

ST ) Y FH IIHLE] Service, 2% T Wifa 614 Service,

ClusterIP. NodePort 1 LoadBalancer, LA ‘EA14 H Y& H 75,

o8

AGE
3ém

Service [F) =Fp37Y



s/ =
Rolling Update

W BN RIS, IhJa DR 2 IRIAS, 2SS BIA T ST o
RO KA AL 2L, 3 O R 2 RIACEIZ AT, I ORUE 1k 5 st .

Ll

THBFRATEE =RIANH, ¥HESN httpd:2.2.31, REHHTH T httpd:2.2.32,
httpd:2.2.31 ECE SCAFWE 7-1 B,

apiVersion: apps/vlbetal
kind: Deployment
metadata:
name: httpd
spec:
replicas:
template:
metadata:
labels:
run: httpd
spec:
containers:

- containerPort:

& 7-1
iH I kubectl apply ##, WE 7-2 Fizs,



ubuntu@®k8s-master:~$
ubuntu@®k8s-master:~$% kubectl apply -f httpd.yml
deployment "httpd" created

ubuntu@k8s-master:

ubuntu@k8s-master
DESIRED
3

ubuntu@k8s-master:
ubuntu@k8s-master:

NAME
httpd-551879778

ubuntu@k8s-master:
ubuntu@®k8s-master:

NAME

httpd-551879778-jkxn4

~$

:~% kubectl get deployment httpd -o wide

CURRENT
3
~$
~$ kubectl get replicaset -o wide
DESIRED CURRENT READY AGE
3 3 3 13s
~$
~$ kubectl get pod
READY STATUS
1/1 Running

UP-TO-DATE
3

AVAILABLE
3

AGE
8s

CONTAINERC(S)
httpd

SELECTOR
run=httpd

IMAGE(S)
httpd:2.2.31
IMAGE(S)
httpd:2.2.31

CONTAINER(S)
httpd

SELECTOR
pod-template-hash=55

RESTARTS

1/1

httpd-551879778-n3sqv
httpd-551879778-zdfkt
ubuntu®k8s-master:~$

Running

1/1 Running

K 72
B FE W

(1) @J% Deployment httpd.

(2) Iz ReplicaSet httpd-551879778.
(3) G =4 Pod.

(4) MurBifR A httpd:2.2.31.

ubuntu@
deployment "httpd" configured

ubuntu@®k8s-master:
ubuntu@®k8s-master:
NAME DESIRED
httpd 3
ubuntu@k8s-master:
ubuntuPk8s-master:
NAME
httpd-1276601241
httpd-551879778
ubuntu®k8s-master
ubuntu@k8s-master:

~$

~% kubectl get deployment httpd -o wide
CURRENT  UP-TOQ-DATE  AVAILABLE AGE
3 3 3 im

~$

~$ kubectl get replicaset -o wide
DESIRED CURRENT READY AGE
3 3 3 Os
] 4 @ 2m

CONTAINER(S)
httpd

IMAGE(S) SELECTOR
httpd:2.2.32 ] run=httpd
IMAGE(S)

httpd:2.2.32
httpd:2.2.31

CONTAINER(S)
httpd
httpd

SELECTOR
pod-template-hash
pod-template-hash

:~%

~$ kubectl get pod

NAME
httpd-1276601241-267x3
httpd-1276601241-27kh?
httpd-1276601241-pwrt?
ubuntu@®k8s-master:~$

READY STATUS
1/1 Running
1/1 Running
1/1 Running

RESTARTS

K 7-3
FAT I T~ A4k

(1) Deployment httpd [F)5i15 58 A httpd:2.2.32.
(2) FrélE | ReplicaSet httpd-1276601241, Hif%4 httpd:2.2.32, JFHEE T =/4-F Pod.
(3) ZWilfl ReplicaSet httpd-551879778 Hi|fj .4 %A (B Pod.

45 i J& . ReplicaSet httpd-551879778 (] = 4~ httpd:2.2.31 Pod . £ #% ReplicaSet

httpd-1276601241 ) =4 httpd:2.2.32 Pod &4 T .
HARGEFE 0] PLiE L kubectl describe deployment httpd &G, WK 7-4 Prx.
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From SubObjectPath Message

deployment-controller Normal ScalingReplicaSet Scaled up replica set httpd-551879778 to 3
deployment-controller Normal ScalingReplicaSet Scaled up replica set httpd-1276601241 to 1
deployment-controller Normal ScalingReplicaSet Scaled down replica set httpd-551879778 to 2
deployment-controller Normal ScalingReplicaSet Scaled up replica set httpd-1276601241 to 2

deployment-controller Normal ScalingReplicaSet Scaled down replica set httpd-551879778 to 1
deployment-controller Normal ScalingReplicaSet Scaled up replica set httpd-1276601241 to 3
deployment-controller Normal ScalingReplicaSet Scaled down replica set httpd-551879778 to @

BRI ALH 4> Pod:

(1) ReplicaSet httpd-1276601241 ¥&h1-—4> Pod, SECH 1.
(2) ReplicaSet httpd-551879778 #i%/>—4~ Pod, EHH 2.
(3) ReplicaSet httpd-1276601241 #4f-—/> Pod, SFHh 2.
(4) ReplicaSet httpd-551879778 />4~ Pod, HECH 1.
(5) ReplicaSet httpd-1276601241 ¥&4h11-—/~ Pod, SEH 3.
(6) ReplicaSet httpd-551879778 ¥4~ Pod, HECH 0.

R Pod & 2 v LLEHl 1. Kubemetes $#4L T P4~ % maxSurge Fl
maxUnavailable AcK5405H Pod M1 dE, FAPAEG RIS & Health Check £5iE——EiT18 .

[B]i%

kubectl apply BEH BN I, Kubernetes #&ids€ FYAIIRECE , fR4FHA A revision
CRR) X FEmn] BAER BN & revisions

SIANBCHE K, Kubernetes H PR B AT JLAS revision, 1 LAfE Deployment Fg & A+
1 i revisionHistoryLimit JEYERS I revision %= .

N sEER RRER DR MHA =AECE CE, BP httpd.vl.yml. httpd.v2.yml F1 httpd.v3.yml,
S AN ASE ) httpd Bifg 2.4.16. 2.4.17 Fil 2.4.18, WE 7-5. B 7-6. B 7-7 i,

apivVersion: apps/vlbetal
kind: Deployment
metadata:
name: httpd
spec:
revisionHistoryLimit:
replicas:
template:
metadata:
labels:

run: httpd

spec:
containers:
- name :
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apiVersion: apps/vibetal apiVersion: apps/vlbetal
kind: Deployment kind: Deployment
metadata: metadata:
name: httpd name: httpd
spec; spec:
revisionHistorylLimit: revisionHistorylLimit:
replicas: replicas:
template: template:
metadata: metadata:

labels: labels:
run: httpd run: httpd

spec: spec:

containers: containers;

- name: httpd - name: httpd
image: httpd:2.4.13
ports. ports:

- containerPort: - containerPort:

& 7-6 & 7-7
it kubectl apply B IFHEB N, WK 7-8 Fiaxs.

ubuntu@k8s-master:~$§

ubuntu@®k8s-master:~$ kubectl apply -f httpd.vl.yml

deployment "httpd" created

ubuntu@®k8s-master:~§

ubuntu@®k8s-master:~$ kubectl get deployment httpd -o wide

NAME DESIRED CURRENT  UP-TO-DATE  AVAILABLE  AGE CONTAINER(CS)  IMAGE(S) SELECTOR

httpd 3 3 3 3 8s httpd httpd:2.4.16 run=httpd
ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$ kubectl apply -f httpd.vE.yml

deployment "httpd" configured

ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$ kubectl get deployment httpd -0 wide

NAME DESIRED CURRENT UP-TO-DATE AVATILABLE AGE CONTAINER(S) IMAGE(S) SELECTOR

httpd 3 3 3 3 27s httpd run=httpd
ubuntu@®k8s-master:~§

ubuntu@®k8s-master:~$ kubectl apply -f httpd.v3.yml

deployment "httpd" configured

ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$ kubectl get deployment httpd -0 wide

NAME DESIRED CURRENT UP-TO-DATE AVATLAELE AGE CONTAINER(S) IMAGE(S SELECTOR
httpd 3 3 3 3 51s httpd run=httpd
ubuntu@k8s-master:~$

K 7-8

—-record [FJF H &K Mar iy 2 id k3] revision g, IXFEIRAEE 0] LAIIE &S revison
XV ) 2 MR G B A 1. al gt kubectl rollout history deployment httpd &5 revison Jf7d
%, WE 7-9 Bz

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$% kubectl rollout history deployment httpd
deployments "httpd"

REVISION CHANGE-CAUSE

kubectl apply --filename=httpd.v1l.yml --record=true
kubectl opply --filename=httpd.v2.yml --record=true
kubectl apply --filename=httpd.v3.yml --record=true

ubuntu@k8s-master:~$

K 79
CHANGE-CAUSE /& --record M43, tn BE MRS AN AS, el revision 1, nJ LA
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HAT4 kubectl rollout undo deployment httpd --to-revision=1, WK 7-10 7.

ubuntu@k8s-master: -~}

ubuntu@®k8s-master:~$ kubectl rollout undo deployment httpd --to-revision=1
deployment "httpd" rolled back

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get deployment httpd -o wide
NAME DESIRED CURRENT  UP-TO-DATE  AVAILABLE  AGE CONTAINER(CS)  IMAGE(S

httpd 3 3 3 3 8m httpd
ubuntu®@k8s-master:~%

& 7-10

BB, revison Pyl S RAEMNARLL, Wk 7-11 Pros.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl rollout history deployment httpd
deployments "httpd"

REVISION CHANGE-CAUSE

kubectl apply --filename=httpd.vZ.yml --record=true
kubectl apply --filename=httpd.v3.yml --record=true
kubectl apply --filename=httpd.vl.yml --record=true

ubuntu@Pk8s-master:~$

& 7-11

SELECTOR
run=httpd

revison 1 2% | revison 4. AL FA 0 LA IE CHANGE-CAUSE FHiEEE) revison [

HARE N, Frbl— @ 2T kubectl apply I H_E --record Z%{.

M5

AFEPAN 2 2] TR B LB ) OB K BT ) 7 08 5 i IHRRAS Pod.e W 2R SE 8 AN G

TIYL,  ny AT oL [l R A P 21 SR i AR A
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& 8 =
Health Check

58 K IH) H RLRE J7 /& Kubernetes IX 2228 eS| 8600 — N E E45 M. HAMERIASZE T
& HE g RAEMBEI A S . Britkz 4, A LA Liveness H1 Readiness #RMIAL 1%
B EREA fE EA A, dEimrscElan FRE ek

(1) FAFHLAE
(2) wERHE TR B8 .
(3) Wz 4 s T2

NEE T S ERS2 >] Kubernetes [ Health Check IhRE.

IARIEREE

TATE G52 >] Kubernetes BRIAMMERER EALE]: BEASS B IIBN A SPAT 431, b
PEREHH Dockerfile ) CMD &%, ENTRYPOINT {85, U0 R3EFEIE HER RS HEZ, WA L%
v KA, Kubernetes MUsilYE restartPolicy HEJH 445 o

AT, R AR 50, Pod BOE SCH W 8-1 s

apiVersion: vl
kind: Pod
metadata:
labels:
test: healthcheck
name : healthcheck
spec:

restartPolicy: OnFailure

containers:

- name: healthcheck
image : busybox
args:

- /bin/sh

= =k

] 8-1
Pod [t restartPolicy % &4 OnFailure, ERIAN Always.




sleep 10; exit 1 BHULELASHBN 10 F0 )5 KA.
AT kubectl apply fJEE Pod, w44 healthcheck, P 8-2 Fion.

ubuntu@k8s-master:~$
ubuntuPk8s-master:~$% kubectl apply -f healthcheck.yml

pod "healthcheck" created
ubuntu®k8s-master:~$

& 8-2
o JLr B EHE Pod HRA, W 8-3 Frox.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get pod healthcheck
NAME READY STATUS RESTARTS AGE
healthcheck 1/1 Running 3 1m

ubuntu@k8s-master:~$

% 8-3

NERESMWELERT 3 K.

1 B ], 8RR AIME EE, Kubernetes MIIA K 2588 R AL, FHHHE .
B AR KA T W, (B3RS . by Web HRSS 251 7 500 P b4l i,
RS R EE, Wl ae R R AL, N httpd HEFEIFRAE REIBR Y, EIXFMG LT EE
Al e R . ARSI TTE, AT A Health Check HLHIR AL B IX 7 5
Mg ?

et B Liveness #

Liveness x|

Liveness ¥RMILEH o] BLE & AW 2 8 72 i BE ) 444 o o AR M 25 M, Kubernetes i
SRR

N2 R, A4 Pod, WK 8-4 FA.

apiVersion: wvl
kind: Pod
metadata:
labels:
test: liveness
name: liveness
spec:
restartPolicy: OnFailure
containers:
- name: liveness
image: busybox

args:
- /bin/sh

= =
- touch /tmp/healthy; sleep 30:; rm -rf /tmp/healthy; sleep
livenessProbe:
exec:
command :
- cat
/tmp/healthy
initialDelaySeconds:
periodSeconds:

& 84

65



JR BB E A A /tmp/healthy, 30 #MJEMIER, fEFATIMBEH, WAR /tmp/healthy
AEAAE, WA RS T IEFIRES, A .
livenessProbe #775€ X WAl $44T Liveness £R:

CL) R J7id . Wit cat 2 A /tmp/healthy U RBAALE . W R Ay HAT ),
% [BME R %, Kubernetes NJIA A ASIK Liveness #M %h; W ay 2R [FI{EJEZE, AV Liveness
TR R

(2) initialDelaySeconds: 10 {5 E4s55) 10 ZEHIGEHAT Liveness M, FRAT]—
SMRTENHEBESIRNHESNERRE. WWEIDSVYHIE® B3 2% 30 #, B4
initialDelaySeconds [FI{E V1% KT 30.

(3) periodSeconds: 5 $§EHRE 5 AT K Liveness Rl Kubernetes U1 FZELLHAT 3
X Liveness #RMIIRMC, N R/ E R B4

R Pod liveness, 1K 8-5 7~

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f liveness.yml
pod "liveness" created

ubuntu@k8s-master: ~3$

& 8-5

MACE A5, G 30 #2, /tmp/healthy fE4E, cat 2% [E] 0, Liveness #RM%L),
IXEZINTE] kubectl describe pod liveness [ Events #7042 WoniE&w M H A&, W 8-6 Fizr,

Reason Message

Normal Scheduled Successfully assigned liveness to k8s-nodel
Normal SuccessfulMountVolume  MountVolume.SetUp succeeded for volume "default-token-hnz7b"
Normal Pulling pulling image "busybox”
Normal Pulled Successfully pulled image "busybox"
Normal Created Created container
arte : :

& 8-6

35 B2 )a, HE&E /tmp/healthy D2 ANFAE, Liveness FRINAN. L)L, JL
RARMARM S, Ao PEE, wE 8-7. K 8-8 Fizn.

Reason Message

Scheduled Successfully assigned liveness to k8s-nodel
Normal SuccessfulMountVolume  MountVolume.SetlUp succeeded for volume “"default-token-hnz?b"
L{liveness} Warning Unheal thy Liveness probe failed: cat: can't open */tmp/healthy®: No such file

Normal Pulling pulling image “"busybox”

h killing Killing container wi d d ] 1VEeness: pod iveness_defaul t{ 308654
tainer "liveness” 15 unhealth it will be killed and rée-created.

Normal Pulled Successfully pulled image “"busybox"

Normal Created Created container

Normal Started Started container

& 8-7

66



ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get pod liveness
NAME READY STATUS RESTARTS AGE
liveness 1/1 Running {1 Im

ubuntu®k8s-master:~$

< 8-8

Readiness %l

K57 Liveness 3£, Kubernetes Health Check HLHiliA10+5 Readiness £ .
FH /i Liveness 3Rl 0] UL 45 f Kubernetes £ I i i i 3 f5 25 28 SC PR 9 A1,

Readiness #RMIME &5 1f Kubernetes 14 I nf OB A28 A Z Service g iyrhh, X7
A FE AR 55 .

Readiness RMIMECE 15745 Liveness {RMI5E4—FF, WE 8-9 H 6 FHI7R o

apiVersion: vl
kind: Pod
metadata:
labels:
test: readiness
name: readiness
spec:
restartPolicy: OnFailure
containers:
- name: readiness
image: busybox

args:
- /bin/sh

- -C

- touch /tmp/healthy; sleep 30; rm -rf /tmp/healthy; sleep

exec.

command :

- cat

- /tmp/healthy
initialDelaySeconds:
periodSeconds:

K 8-9

IXANEC B A R AT ) liveness B # k) T readiness, AT EBEH A AA T
R, wE 8-10 Frr.
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ubuntu@k8s-master:~$% kubectl apply -f readiness.
pod "readiness" created

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get pod readiness

NAME m STATUS RESTARTS
readiness Running @

ubuntu@®k8s-master:-~$

ubuntu@®k8s-master:~$% kubectl get pod readiness

NAME w STATUS RESTARTS | AGE
readiness Running @ 1bs

ubuntu@k8s-master:~$
ubuntu@®k8s-master:~$ kubectl get pod readiness

NAME READY STATUS RESTARTS | AGE
readiness 9/1 Running @ 53s

ubuntu@k8s-master:-~3$

& 8-10
Pod readiness [} READY JRAZ [ T W FA84k.

(1) WIgEIEE R, READY ARA&IAWH.

(2) 15 #J5 (initialDelaySeconds + periodSeconds) , =5 —IXKifT Readiness R Ik
yiklEl, E READY AuH.

(3) 30 #J5, /tmp/healthy #EMHFR, 2 3 X Readiness fRII KM )G, READY #
WEMNARH .

il Jd kubectl describe pod readiness B 1] L7 31| Readiness Rl 5 W) H 24, Wil 8-11 B

Reason Message

Normal Scheduled Successfully assigned readiness to k8s-nodel
Normal SuccessfulMountVolume  MountVolume,SetUp succeeded for volume "default-token-hnz7b"
Normal Pulling pulling image “"busybox”

Normal Pulled Successfully pulled image "busybox™

Normal Created Created container

Normal Started Started container

Warning Unhealthy Readiness probe failed: cat: can't open '/tmp/healthy': [No such file

K 8-11
FIIX%T Liveness &M Fl1 Readiness RMI¥A LLE

(1) Liveness £ F1 Readiness XML WM Health Check HLHI, WRAFFEBE,
Kubernetes 1 5% 99 R il K HUAH [B] (O BRIAA T D0, B I 4] e 0 4 5 sl b A (0 [REL 2 5  %
KNI 2 A5 R

(2) PRPERIIN G E TiEe s, XFNEEZEE . ARZAEE T8RN G
11474 : Liveness #R/& 5 J5 A 45 Readiness M N E¥ Fas & A H, A8 Service
B R IE K

(3) Liveness #RMIH1 Readiness FRMZEMATIHATI), — & Z A UM, FrLlaf LLgsh
fiE ), Bl CLEIIAE R . H Liveness #RMIAIBrA s 21w 28 j5 LLSCHL H & H Readiness £
W) W A A T T 2 i AN R % .
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HA# T Liveness IR A1 Readiness FRM| 1) R BE, ¢ KT8 Wil £E MV 55 37 5P AT A
Health Check.

Health Check £ Scale Up IR

T ZRIANH, 34T Scale Up #4EN, HralA1FE 4 backend #7¥5INE| Service [1)
i Bfh, 5eHRIA EAFEX P INER. RN G shEE i E = - MES B, L
WOMERSRAFEA RIS, WAL A B EIE e P I ik 55 7 28— BUN TRl 1) . FRATTAS
CLifiict Readiness FRMA|WrA S & W wies, b RbE K AR IX 20 ¥ HE & 111 backend .
A H (G & S P 8-12 i

apiVersion: apps/vlbetal
kind: Deployment
metadata:
name: web
spec:
replicas:
template:
metadata:
labels:
run: web
spec:
containers:
- name: web
image: myhttpd
ports:
containerPort:
readinessProbe:
httpGet:
scheme: HTTP
path: /healthy
port:
initialDelaySeconds:
periodSeconds:

apiVersion: vl
kind: Service
metadata:
name: web-svc
spec:
selector:
run: web
ports:
- protocol: TCP
port:
targetPort:

A 8-12

H KT readinessProbe #77. IXBEIRATMEH T ANE T exec 15— FHERM T2 httpGet.
Kubernetes % J-i% /7 AR 2 (1) AW 4 7F 2 http 15K IR [ECASAE 200 ~400 28],

® schema 48 £ W, % 4F HTTP (BLiA{A) #= HTTPS.
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® path 1572
® port FFERHI,

- 1hIBC B AR -

(1) Ae583) 10 P2 5 GEN .

(2) WA http://[container_ip]:8080/healthy R [F[fCHIAE 200~400, FKINZEABH B4,
AN Service web-sve [FiE K .

(3) kg 5 #ERM-—IK .

(4) EFIREUCHS A 200~400, K ERCLHmYE, REBHMAT] web-sve K521
T, HARALERE FE K

(5) Wi g4kazll 5 PRREbEtT, WRIESE A 3 IR, a8 o Ny i
Bk, EE N RN I =R A .

Xt1- http://[container _ip]:8080/healthy, [ FH I n] DLSZIL H 1 AIKNE S, Lk & prik
R PR R g, BIACAS A 8-13 o

http.HandleFunc( , func(w http.ResponseWriter, r *http.Request) { fjj

healthy = True;

// Check Database -
db = connect(dbIP, dbPort, dbUser, dbPassword) QQ}

if db != NULL {
try {
db.Query(
} catch (e){
err = e,message
H
1

if db == NULL Il err != NULL {
healthy = False
errMsg +=

}

if healthy {
w.Write([Ibyte('0K")) (3
} else {
// Send
http.Error(w, errMsg, http.StatusServiceUnavailable)
}
1)

http.ListenAndServe(

& 8-13

@ & X /healthy [FJALTE R £ .

Q@ EEPEAR I AT SQL.

@ ML), EHEIRE], Y 200.
@ PERKW, kRS 503,
® #£ 8080 ¥ I WiHT.
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StFAr R R RN, #EACE Health Check, fuFAbFR % i 3K (1) 28 25 #B 2 v
%) Service backend.

Health Check TE:ZzNEFIARIN

Health Check 73— /NEE[FNH 52 Rolling Update. 848 —~, WAH M IEHIEITH
ZEIANH, $FRMNHSEATHE CLE i H B S A ) image) » Kubernetes 2% )i 28Tl
A, RIGRAE T W AL

(1) BRI FBr@IAT 2 10 Fpkoe lEs LA, FEIbZuioikmib 55 ik .
(2) T ANBCER R, BIAME R SNAES T (Rl w)am s ) o

Fo kST N, MAETEfe— B IS IX AN )il G SR ECE Health Check, & HILE
FEITS O ?

KR AR S %G B, BRIANK Health Check HUHIS A A AR &ents;, e
B HPRIATRIARIA, LR A IHRIARF G E MG, B R R ARG
K, TEMIMRIRS . WRXRERAEFEEEMNAETRG L, FERSER™E.

WHRIEHEC'E T Health Check, Fril A XL T Readiness M A4 2 9% s i 2
Service; WARBHEELRN, MARIAANSH2HHF B, WSUIRIE T HT.

N IfE k52 Health Check 76 Rolling Update HH [

fEH W FRCE SCAF app.vliyml B4~ 10 BIAMNH, WE 8-14 fis.

apiVersion: apps/vlbetal
kind: Deployment
metadata:
name: app
spec:
replicas:
template:
metadata:
labels:

run: app
spec:
containers:

- name: app
image: busybox
args:
- /bin/sh
- =C
- sleep 10@; touch /tmp/healthy; sleep
readinessProbe:
exec:
command :
- cat
- /tmp/healthy
initialDelaySeconds:
periodSeconds:

K 8-14
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10 MJERIAfEIEIT Readiness HRM, Wik 8-15 Fiw.

ubuntu@®k8s-master: ~$

ubuntu@®k8s-master:~$ kubectl apply -f app.vl.yml --record

deployment "app" created

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$% kubectl get deployment app

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
app 10 10 10 10 28s
ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl get pod

NAME READY STATUS RESTARTS AGE

app-2780995820-0mpfl 1/1 Running 32s

app-2780995820-9nmfm  1/1 Running 32s

app-2780995820-dqdwn  1/1 Running 32s

app-2780995820-g@srs  1/1 Running
app-2780995820-g52wp 1/1 Running
app-2780995820@0-kddms 1/1 Running
app-2780995820-rrwsh  1/1 Running
app-2780995820-t3kl4 1/1 Running
app-2780995820-vlqzn 1/1 Running
app-2780995820-z8qx4 1/1 Running
ubuntu@k8s-master:~$

S

200000088

K 8-15
BN RERFH N, BLE XA app.v2.yml, & 8-16 7w

apiVersion: apps/vlbetal
kind: Deployment
metadata:
name: app
spec:
replicas:
template:
metadata:
labels:
run: app
spec:
containers:

- name: app
image: busybox
args:

/bin/sh

- -C

- sleep
readinessProbe:

exec:

command:

- ¢at

- /tmp/healthy
initialDelaySeconds:
periodSeconds:

& 8-16

R, HTHRIAHNATELE mp/healthy, 2 TG i Readiness #8011, 56F 4w
&l 8-17 FIizm.
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ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f app.v2.yml --record
deployment "app" configured

ubuntu@k8s-master:-~$

ubuntu@k8s-master:~$ kubectl get deployment app

NAME DESIRED CURRENT  UP-TO-DATE AVAILABLE  AGE
app 10 13 5 8 5m
ubuntu®k8s-master:~$%

ubuntu@k8s-master:~$ kubectl get pod

NAME READY STATUS RESTARTS
app-2780995820-0mpfl 1/1 Running
app-2780995820-g@srs  1/1 Running
app-2780995820-g52wp 1/1 Running
app-2780995820-kddms 1/1 Running
app-2780995820-rrwsh 1/1 Running
app-2780995820-t3kl4 1/1 Running
app-2780995820-vlqzn 1/1 Running
app-2780995820-z8qx4 1/1 Running
app-3350497563-d31s3  ©@/1 Running
app-3350497563-fkjvqg @/1 Running
app-3350497563-1tjp3 ©@/1 Running
app-3350497563-qm92c @/1 Running
app-3350497563-vh56z @/1 Running
ubuntu@k8s-master:~$

o o R o = = R R T o R s s

& 8-17

ENEE S T REMELR, G5 3RA017E 704
e FF kubectl get pod it -

(1) M Pod [¥] AGE #Zn] W, f2J5 5 Pod &@rEIA, HurkkT NOT READY JIR#&.
(2) IHEIA N 10 D3] 8 /.

Pk kubectl get deployment app (1% -

(1) DESIRED 10 %= FPRZE & 10 /> READY [HEIA.

(2) CURRENT 13 £/ YATEIAT SE, BP 8 NMHEA+S5 N HrFl A .

(3) UP-TO-DATE 5 &£~ &5 RIALL B 5 ASHEIA

(4) AVAILABLE 8 %7414t T- READY RAEMFEIAZ, HI 8 NHEIA.

RN VoEH, FrRlAGAA CEEE Readiness 80, FrLAXMIRGS S HREF F 2.

FFRA I T AR E R RN 5. AL SEIZ 1 : Health Check #HE3ATI5E# T H
BRFEATIRIAS,  [FIINOREE T RE 0 IHEIAS, k553 DA S RISz 21 5200 .

P FORIATE RIS AT AP ERRIALGE 5 4, FIRAEFERT 2 NMHEIAR?

JRIEE: BB id Z 50 maxSurge A1 maxUnavailable A% il @l A5 1 (1) £ = .

1. maxSurge

2% IR S R i R b B A S B0 S DESIRED [#) b R . maxSurge nJ L& FHLAA (1) %
2tk 3>, WafBUREE, M EHZE, maxSurge FLINMEA 25%.

fE_LIfiff 1 1+, DESIRED b 10, HSARIA S A AL R roundUp(10 + 10 * 25%) =
13, FrLlEAI1E R CURRENT #ig 13.

2. maxUnavailable
W ZE A R o A, A HB&EIAAH Yy DESIRED [ KLEE#]. maxUnavailable
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DU BRI (el 3) , BATLURE 4, i FECE. maxUnavailable 2Rk H 25%.

£ LI rI#-5-H, DESIRED 4 10, A4 nf H &A% 50 10 - roundDown(10 * 25%)

=8, FTLLFRAIFEF AVAILABLE /2 8.

maxSurge {EEER, HILA GNP BIAZ E K 2 ; maxUnavailable {HBK, #)2R%75 1

|H EAECE A 2

AR OU R, FATXA S BE D) 8T I R MY, 122 JX A 1 -

(D) Al 3 FrRI AR A B EOE R 13 1.

(2) #9552 AN IHEIAAE o] i B ARZL % 2] 8 1.

(3) M2 ANIHEIARMINE S G, FaE 2 NFrRlA, RIASEREF N 13 1
(4) PrEIAIE IS Readiness PRI, SAln] HEIARZUE 0, & 8.

(5) BEmn] CLARER S 2 M IHENA, ] Rl AZ =3 8.

(6) |HEIA M BATRIA R EACT 13, XFFH R VFaE e 2RI .

(7) XSRS FREEMT, BAPANIHRIATS YOI EI AR, R 5.

MIAT PRI AR 4 DR T, BrElALiEEIL Readiness PRI XNl fn)

LL7E kubectl describe deployment app £ H &2 & A, WA 8-18 fix.

74

Normal
Normal
Normal
Normal

Reason

Message

Scaled up replica set app-2780995820 to 10
Scaled up replica set app-3350497563 to 3
Scaled down replica set app-2780995820 to 8
Scaled up replica set app-3350497563 to S

ScalingReplicaSet
ScalingReplicaSet
ScalingReplicaSet
ScalingReplicaSet

& 8-18

WMRE s M, nfLLE T kubectl rollout undo [FIER| E-—MwA, W& 8-19 s,

ubuntu®k8s-master:~%

ubuntu®k8s-master:~% kubectl rollout history deployment app
deployments "app"

REVISION CHANGE-CAUSE

1 kubectl apply --filename=app.vl.yml --record=true
Z kubectl apply --filename=app.vZ2.yml --record=true

ubuntu@®@k8s-master:~$

ubuntu®k8s-master:~% kubectl rollout undo deployment app --to-revision=1
deployment "app" rolled back

ubuntu@k8s-master:~$

ubuntu@kB8s-master:~% kubectl get deployment app

NAME DESIRED CURRENT UP-TO-DATE AVAILAELE AGE

app 10 10 10 10 1h

ubuntu@k8s-master:~$
ubuntu@k8s-master:~% kubectl get pod

NAME READY
app-2780995820-0mpf1l 1/1
app-2780995820-bg3zd 1/1
app-2780995820-g0@srs 1/1
app-2780995820-g52wp 1/1
app-2780995820-kddms 1/1
app-2780995820-mBcvr 171
app-2780995820-rrwsh 1/1
app-2780995820-t3kl4 1/1
app-2780995820-vlqgzn 1/1
app-2780995820-z8qx4 1/1
ubuntu@k8s-master:~%

STATUS

Running
Running
Running
Running
FRunning
Running
Running
Running
Running
Running

RESTARTS AGE
1h
Im
1h
1h
1lh
Im
1h
1h
1h
1h

200020

& 8-19



I R 25 1 maxSurge 1 maxUnavailable, w1 PLEAT W1/& 8-20 FrnifIfc & .

apiVersion: apps/vlbetal
kind: Deployment
metadata:
name: app
spec:
strategy:
rollinglUpdate:
maxSurge: 35%
maxUnavailable: 35%
replicas:
template:
metadata:
labels:
run: app
spec:

containers:

- name: app
image: busybox
args:
- /bin/sh
- =C
- sleep
readinessProbe:
exec:
command :
- cat
- /tmp/healthy
initialDelaySeconds:
periodSeconds:

& 8-20

ING

AFERANITI T Kubernetes fi FERI A PP HLEN: Liveness FRMIF Readiness £, Jf
SR T BEAS A 7E Scale Up Hll Rolling Update 375t 1KMW H
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I —

SIREIE

AERT18 Kubernetes H0AR] &7 PR AFAif BF U5 o

HILEA =] Volume, L J& Kubernetes WI[i#iT Volume 45 A4S P47 4% :
IR G AT =528k JLAP A I Volume SRAYIFFHENS BN HIs; &h, Mg
Kubernetes U1{a[if ik Persistent Volume A1 Persistent Volume Claim 7 S8 i 58 H
PRI ST, IF52EE Volume [HIifARILZ FNzh &4, .

Volume

AFATEATITE® Kubernetes [FAAHAY Volume, 27 >) U] Bs 25 Fh R A AL A fifi L 5 31) 25 2%

BANAE <Ul: BEM Pod ZREN. HESCEENMEm AT REIRTE, SHm%E
LSS B o AR, DRAFAER A N AT R Gt N R AR~ T B

AT FFAMAORAF A EHE, nJUUEH Kubernetes Volume.

Volume [F)A= i BIAMAL 2845, Pod A 4% v BEAR I SSOM R4, {H Volume 2 PR P .

AJit I, Kubernetes Volume & N HK, iX— 15 Docker Volume 21, 4 Volume
mount #| Pod, Pod " [pTA A& 0] LLY) 03X~ Volume. Kubernetes Volume B 3ZFFZ i
backend 257!, 1U4%5 emptyDir. hostPath. GCE Persistent Disk. AWS Elastic Block Store. NFS.
Ceph %, 5248414 1] 2225 https://kubernetes.io/docs/concepts/storage/volumes/#types-of-volumes

Volume $Efit 17Xt F' backend %, HASAEMIAH Volume 325 i (1IN AN T 2K
o 2 JEC A2 A7 A A HL T S S R e ikt A b ek U, i A28 Volume 7
HE— /I HX%

AT PEF M 18] 1) emptyDir H4f%%>] Kubernetes Volume.

9.1.1 emptyDir

emptyDir SEHIEANT) Volume 288, [EWHAY FHR, —> emptyDir Volume 72 Host
ER—A A HE

emptyDir Volume *f T ZAas KU ZFFAN, T Pod WAZE. 9 Pod M il BRI,
Volume A BBSHMER. (B R E AR PE SN Pod B4, W] Volume ANSZ52M.

gt & emptyDir Volume [H4Edr S Pod 3%,



Pod "I A 0] LIALE Volume, ‘Ef10 LLIEE S HIY mount FfiT. b [fiiE Lyl
FORSZEE emptyDir, BCE SCAFWE 9-1 Bk

apiVersion: vl
kind: Pod
metadata:
name: producer-consumer
spec:
containers:
- image: busybox
name: producer
volumeMounts:
- mountPath: /producer_dir
name: shared-volume

args:
- /bin/sh

> /producer_dir/hello ; sleep

image: busybox
name: consumer
volumeMounts:
- mountPath: /consumer_dir
name: shared-volume
args:
- /bin/sh (5
= =(c
- cat /consumer_dir/hello ; sleep

volumes :
- name: shared-volume (1)
emptyDir: {}

K 9-1

X B IRAT AL T producer-consumer 35t . Pod £ A% producer Fll consumer,
i1 3LEE—/~ Volume. producer 71 5¢1F Volume "5 %#E, consumer NIJJE M Volume 352 HUEHE

O AHEIEHES volumes & X T emptyDir Z5E! ] Volume shared-volume.
@ producer Z#%F shared-volume mount F| /producer dir H3k.

3 producer iHIE echo FFEHES I AT hello H.

@ consumer Z#3¥4 shared-volume mount % /consumer dir H%.

®) consumer JHiT cat M hello EEEdE.
PATA 201 Pod, WA 9-2 iR,

ubuntu®k8s-master:~%
ubuntu®k8s-master:~$ kubectl apply -f emptyDir.yml

pod "producer-consumer” created
ubuntu@®k8s-master: ~$
ubuntu@k8s-master:~$% kubectl get pod

NAME READY STATUS RESTARTS AGE
producer-consumer  2/2 Running @ 15s
ubuntu@®k8s-master:~$

ubuntu@k8s-master:~$ kubectl logs producer-consumer consumer
hello world

K 92
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kubectl logs ‘B~ 4% consumer JMINEER| T producer 5 AMIEHE, KL T N ARSI E
emptyDir Volume.

K24 emptyDir /& Docker Host ARG Hx, HBEMUYTHAT T docker run -v
/producer_dir FI docker run -v /consumer dir. i docker inspect A& Z¢y T EAIAC B B
TNV BZEH mount 1[5 Hx, WK 9-3. K 94 s,

"mounts": [

{

"Source": "/var/lib/kubelet/pods/3e6100eb-a97a-11e7-8f72-080027
4451ad/volumes/kubernetes.io~empty-dir/shared-volume",

"Destination": "/producer_dir",
"Mode": "",

"RW": true,

"Propagation”: "rprivate"

3

& 9-3

"mounts": [
{
"Source": "/var/lib/kubelet/pods/3e6100eb-a97a-11e7-8f72-080027
4451ad/volumes/kubernetes.io~empty-dir/shared-volume",
"Destination”: "/consumer_dir",
"Mode": "",
"RW": true,
"Propagation”: "rprivate"

s

K 94

1X H /var/lib/kubelet/pods/3e6100eb-a97a-11e7-8f72-080027445 1ad/volumes/kubernetes. io~
empty-dir/shared-volume 4t /& emptyDir £ Host I E IFEIE.

emptyDir & Host EGIZRIEN H <, HALRZRES 7Y Pod H A A FEIIL 247
fifi, A LHIMIECE . EAREFTFANE, WR Pod AFLE T, emptyDir HElEA 1o R
XAV, emptyDir £550IE & Pod HP K A0 %% 5 S N LS A b TR IR b %, L iy ey A
A H YA B

9.1.2 hostPath

hostPath Volume [FJ{}H &% Docker Host fFRGH &L £EF HX mount 45 Pod
K1 258% . KB N HIA A hostPath Volume, [FAIXsZFr EXIMI T Pod S5 58K A,
BRI T Pod MUl H. ANidSLess 2iyjn) Kubernetes Y%, Docker WHPEHE (FBL'E L1t
HZED) Ry H W7 Z4EH  hostPath.

Lt 1 kube-apiserver 1 kube-controller-manager &t & iX £ N, # it kubectl edit
--namespace=kube-system pod kube-apiserver-k8s-master x5 kube-apiserver Pod []FC & ,

Volume [FJAHI<HS 73 W 9-5 P

78



volumeMounts:
- mountPath: /etc/kubernetes
name: k8s
readOnly:
mountPath: /etc/ssl/certs
name: certs
mountPath: /etc/pki
name: pki
dnsPolicy: ClusterFirst
hostNetwork:
nodeName: k8s-master
restartPolicy: Always
schedulerName: default-scheduler
securityContext: {}
terminationGracePeriodSeconds:
tolerations:
- effect: NoExecute
operator: Exists
volumes:
- hostPath:
path: /etc/kubernetes
name: k8s
- hostPath:
path: /etc/ssl/certs
name: certs
- hostPath:
path: /etc/pki
name: pki

] 9-5

IX B3 T =7~ hostPath: volume k8s. certs 1 pki, 456N Host H>k/etc/kubemetes .
/etc/ssl/certs Al/ete/pkis

WH Pod ¥ T, hostPath XM [H) H KL SR, MiX— S K%E, hostPath [FJ£F
AMELE emptyDir 5. Ak FH Host A1, hostPath KTV ViR T .
e FoRBATR 2 2] A B EFFANER Volume.

9.1.3 4pER Storage Provider

ME Kubernetes #P-FLEiE M AWS. GCE. Azure A= b, 0 LLE 4T FH = W4 AF
& Volume. FIEIZ5H -/~ AWS Elastic Block Store [+, WK 9-6 Pz~
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apiVersion: vl
kind: Pod
metadata:

name: using-ebs

spec:

containers:

- image: busybox
name: using-ebs
volumeMounts:

- mountPath: /test-ebs
name: ebs-volume
volumes:

- name: ebs-volume

awsElasticBlockStore:
volumelID: <volume-id>
fsType: ext4

K] 9-6

P Pod " ESB volume, WAZ%4CHE AWS HH4a0E, SRJEH IS volume-id 5|H. H
M =R AT H T ZZ S A B =) mE 73X

Kubernetes Volume 8 0] IR 75X AF, LWl Cephy GlusterFS 5%, [ IAIZS H
—~ Ceph 191, W& 9-7 fhrzs.

apiVersion: vl
kind: Pod
metadata:
name: using-ceph
spec:
containers:
- image: busybox
name: using-ceph
volumeMounts:

- name: ceph-volume
mountPath: /test-ceph
volumes:

- name: ceph-volume
cephfs:
path: /some/path/in/side/cephfs
monitors:
secretFile:

K 9-7

Ceph XAPFRZEI /some/path/in/side/cephfs H 4 mount 78542 /test-ceph.

FX6t T emptyDir A1 hostPath, iX48 Volume ZS# [ F 45 Mt & AK#T Kubernetes .
Volume [1J& )2 Fmt B ML 4G RS #E, 5 Kubernetes H/EE 0B BHEHFFA
thia, BIMF#EEA~ Kubernetes st A 25295 .

IR, B YEIXFE A R G T AT IR LR AR, Rl el S nf AT Rt
A B EESK I I o
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PersistentVolume & PersistentVolumeClaim

Volume 2L T JEW IR FF AL T %, AEn S PR A AL .
SERTIAI] AWS EBS #0113k, 24T Volume, Pod A2 s:4niE MME B

(1) 477 Volume KXH AWS EBS.
(2) EBS Volume 2 fEuitlet, JFHAnEmYIT) volume-id.

Pod 7 HMN RN B4EY, 1l Volume WIE S 2 HAEGE RGNS H R 4id. JF
RANRESA EINER, EamEEG, Ba O E 0,

IXFET R ANEHE B MHF AN RN RSGE B GNRaEGE &7 WA
G /NG R T H RIS, IXFFRG OLIE v L2, SRR, Bl a6 T A pldh
5, FIERIRCEN e, XU T 2B R P 0] &L

Kubernetes %5 H 1M )7 52 /& PersistentVolume Al PersistentVolumeClaim.

PersistentVolume (PV) AN RGP I P At s8], HEHRAQEMmYEy. 5
Volume —¥f, PV HAFAM, LaAHMALT Pod.

PersistentVolumeClaim (PVC) SZ&Xf PV [WJHE (Claim) . PVC % B35 H P 6] 2
MYEF. FEHR Pod 73 BoAFME BRIRING, P o] LLAIEE A PVC, JRIHAFA TEU6 1) 25 8 KD
FymaE=l (b Hie) {55, Kubernetes & &+ I H2 00 2 & 1F 11 PV,

A T PersistentVolumeClaim, /' R 2% 1f Kubernetes 5 Z AT AFE MG TEUR, 111 A
W IO BT 25 (8] MR B 20 e el o5 0 H 240 145 B . 1X4E Storage Provider [1)E/ZEE R
AL E R AT, HAEHEGANIZ O PersistentVolume 14 1715 &

Kubernetes 272 P[] PersistentVolume, L4l AWS EBS. Ceph. NFS %, 55%#4

X527 https://kubemetes.io/docs/concepts/storage/persistent-volumes/#types-of-persistent-volumes..

NI NFS K4£<: PersistentVolume 1148 FH 7.

9.2.1 NFS PersistentVolume

VERHES TAE, A1 AE k8s-master 1 FFEEE T —/> NFS HR454%, Hax A /nfsdata,
1 1&] 9-8 .

root@k8s-master :~#
root@k8s-master:~# showmount -e

Export 1list for k8s-master:
/nfsdata *

< 9-8
a4 PV mypvl, BCECAE nfs-pvl.yml G0 9-9 Frow,

81



apiVersion: vl
kind: PersistentVolume
metadata:

name: mypvl
spec:
capacity: :
storage: 1Gi 1

accessModes:

- ReadWriteOnce (2)
persistentVolumeReclaimPolicy: Recycle
storageClassName: nfs
nfs:

path: /nfsdata/pvl

server: 192.168.56.105

& 9-9

@ capacity 8§ PV [IE & A 1GB.

@ accessModes VBN ReadWriteOnce, S FFIF U5 MBI 3 F': ReadWriteOnce
%7~ PV figbl read-write £30 mount FIFLTT 51, ReadOnlyMany K7~ PV fELL read-only
LR mount F|Z AT A, ReadWriteMany %7~ PV fiELL read-write £\, mount F|Z /415 i,

@) persistentVolumeReclaimPolicy #5752 24 PV [1) B 5805 4 Recycle, SZHFIYRISTT 3 Fi:
Retain #K7nms 28 H AT LK Recycle Ranimbs PV I EdE, SR THAT m -rf
/thevolume/*; Delete K 7~MHIFR Storage Provider b [1X%f W A7 it 2 ¥, 45 Wl AWS EBS.GCE PD,
Azure Disk. OpenStack Cinder Volume % .

@ storageClassName 55 PV [ class & nfs. I T8 PV &E T 402K, PVC 1]
LI class HIEAHMN class [ PV,

® 47 PV {E NFS JiRg5 & EXH NI H 5.

g)E mypvl, W& 9-10 Fi7s.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f nfs-pvl.yml
persistentvolume "mypvl" created
ubuntu@k8s-master: ~$

ubuntu@Pk8s-master:~3$ kubectl get pv

NAME CAPACITY  ACCESSMODES RECLAIMPOLICY STATUS CLATM STORAGECLASS REASON AGE
mypvl 1G1i RWO Recycle Available nfs 15s
ubuntu@k8s-master:~$

& 9-10

STATUS 3 Available, #£7~ mypvl gi4, nlLLg PVC Hiik.
£ FRAE PVC mypvel, BCE A nfs-pvel.yml G 9-11 fhiow.
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kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: mypvcl
spec:
accessModes:

- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: nfs

& 9-11

PVC BRI T, HESIEE PV AR, Ui nELH class B,
GUE mypvel, WK 9-12 Frox.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f nfs-pvcl.yml
persistentvolumeclaim "mypvcl" created
ubuntuPk8s-master:~$

ubuntu®k8s-master:~$ kubectl get pvc

NAME STATUS VOLUME CAPACITY  ACCESSMODES  STORAGECLASS  AGE
mypvcl Bound mypvl 1G1 RWO nfs 225
ubuntu@®k8s-master: -~}
ubuntu@k8s-master:~$ kubectl get pv
NAME CAPACITY  ACCESSMODES  RECLAIMPOLICY |STATUS CLAIM STORAGECLASS  REASON AGE
mypv1l 1G1 RWO Recycle Bound default/mypvcl] nfs om
ubuntu@k8s-master:~$
K] 9-12
M kubectl get pve Fl kubectl get pv [P 41 H 1] LG 3 mypvel £24 Bound # mypvl, HIIEK
i5) 8
Fe Rkt v AAE Pod HPAE A7t T, Pod FiC & A podl.yml Wi 9-13 frow.

kind: Pod
apiVersion: vl
metadata:
name : mypodl
spec:
containers:
- name: mypodl
image: busybox
args:
- /bin/sh
- -C
- sleep
volumeMounts:
mountPath:
name: mydata
volLumes:
- name: mydata
persistentVolumeClaim:
claimName: mypvcl

& 9-13
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SAEHEE Volume [R50, 7E volumes Hifiid persistentVolumeClaim 5 i i H
mypvel HIEHF Volume.

17 mypodl, W 9-14 Fi7r.

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$% kubectl apply -f podl.yml
pod "mypodl" created
ubuntu@k8s-master:~$%

ubuntu@k8s-master:~$ kubectl get pod -o wide

NAME READY STATUS RESTARTS AGE IP NODE
mypodl 1/1 Running @ 32s 10.244.4.60 k8s-nodel
ubuntu@k8s-master:~$

& 9-14

E PV 2l H, WwE 9-15 Fias.

ubuntu®k8s-master:~$

ubuntu@®k8s-master:~$ kubectl exec mypodl touch /mydata/hello
ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ 1s /nfsdata/pvl/

hello

ubuntu@k8s-master:~$

& 9-15

W, #F Pod AN CAE /mydatathello iSOV ARAE R T NFS R4S 2% H %
/nfsdata/pvl H'.

9.2.2 [Oig PV
AT EAER PV I, n] HIHER PVC [l PV, W 9-16 A7,

ubuntu@k8s-master:~$
ubuntuPk8s-master:~% kubectl delete pvc mypvcl
persistentvolumeclaim "mypvcl"” deleted
ubuntu@k8s-master:~%
ubuntu@k8s-master:~$% kubectl get pod -o wide
NAME READY STATUS RESTARTS AGE IP NODE
podl 1/1 Running ) 25m 10.244.4.60  k8s-nodel

0/1 ContainerCreating @ 2s <none> k8s-nodel
ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$ kubectl get pv
NAME CAPACITY ACCESSMODES RECLAIMPOLICY STATUS CLAIM STORAGECLASS REA
Released

mypvl 1G1 RWO Recycle
ubuntu@k8s-master:~$

default/mypvcl nfs

& 9-16

I PVC mypvel #MIBEE, FATAIN Kubernetes 52 TN Pod recycler-for-mypvl, iX
A~ Pod MAEH G2 TERE PV mypvl &R . B mypvl FPARES A Released, #7x E&fffr T
5 mypvel [ Bound, 1EFETEFREGE, AU EARTH .

TS B e B, mypvl (KPR EHAE R Available, I v AEHT K PVC HiE, Q& 9-17
PR
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ubuntuPk8s-master:~$
ubuntu@k8s-master:~$% kubectl get pv

NAME CAPACITY ACCESSMODES RECLAIMPOLICY STATUS CLAIM
mypv1 1G1i RWQ Recycle Available

ubuntu@Pk8s-master:~$
ubuntuPk8s-master:~$ 1s /nfsdata/pvl/

U KOS5 =MO 3 b

& 9-17

/nfsdata/pvl "I hello A2 WMMER T .
K25 PV IEICSRES BB A Recycle, B EAEERE SSH07E B, (HIX n] fE AL FRATTARZE () 45 3

R 3kA

A

A E R AR, LUK SRS AN Retain, 1118 9-18 Phow.

apiVersion: vl
kind: PersistentVolume
metadata:
name: mypvl
spec:
capacity:

storage: 1Gi
accessModes:

- ReadWriteOnce
storageClassName: nfs
nfs:

path: /nfsdata/pvl

server: 192.168.56.105

& 9-18

1L kubectl apply BE5HT PV, WE 9-19 Prox.

ubuntuPk8s-master:~%

ubuntu@k8s-master:~$ kubectl apply -f nfs-pvl.yml

persistentvolume "mypvl" configured

ubuntu@k8s-master:~$

ubuntuPk8s-master:~$% kubectl get pv

NAME CAPACITY ACCESSMODES STATUS CLAIM
mypvl 161 RWO ' Available
ubuntu@k8s-master:~$

& 9-19

STORAGECLASS
nfs

STORAGECLASS
nfs

Bl S B L2248 8 Retain, JEE | ()20 SR UEHSCE, W& 9-20 Bz

ubuntu@kB8s-master:~%

ubuntu@k8s-master:~% kubectl apply -f nfs-pwvcl.yml
persistentvolumeclaim "mypvcl” created
ubuntu@k8s-master:—%

ubuntu@k8s-master:~% kubectl exec mypodl touch /mydata/hello
ubuntu@k8s-master:~$

ubuntu@k8s-master:~% 1s /nfsdata/pvl/

hello

ubuntu@k8s-master:~%

ubuntu@k8s-master:~3% kubectl delete pwvc mypwvcl
persistentvolumeclaim "mypwvcl" deleted
ubuntu@k8s-master:-%

ubuntu@k8s-master:-% kubectl get pwv

NAME CAPACITY ACCESSMODES RECLAIMPOLICY STATUS CLAIM
mypvl 1G1 RWO Retain Released defoault/mypvcl

ubuntu@k8s-master:~%

ubuntu@k8s-master:~3% kubectl get pod -o wide (1

MAME READY STATUS RESTARTS AGE IF MODE
mypodl 1/1 Running %} 46m 18.244 .4 .60 k8s-nodel
ubuntu@k8s-master:~%

ubuntu@k8s-master:~% ls /nfsdata/pvl/ 5

hello

ubuntu@k8s-master:—%

& 9-20

STORAGECLASS
nfs
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@© FHra)E mypvel.

@ 7£ mypvl HGJE A hello.

@ mypvl JRAELH Released.

@ Kubernetes JF¥f3 JH5) Pod recycler-for-mypvl .
® PV IR CHEIR P

B mypvl HIEHESER THRE, HHE PV IRES - HAT Released, ASAEHE HAD
PVC Hiig. Jy I EH i A, o] UNER T =086 mypvl. MIERERAERZMER T PV
XT5,  Aefiti s 6] H 2 TFAS S B

Bl mypvl JIRA&A Available, WP 9-21 fizx, 240 LLgE PVC HiE.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl delete pv mypvl
persistentvolume "mypvl" deleted
ubuntu@k8s-master: ~$

ubuntu@k8s-master:~% kubectl apply -f nfs-pvl.yml

persistentvolume "mypvl" created

ubuntu@k8s-master: ~%

ubuntu@k8s-master:~% kubectl get pv

NAME CAPACITY  ACCESSMODES  RECLAIMPOLICY CLATM STORAGECLASS  REASON  AGE
Available

mypvl 1G1 RWO Retain nfs 9s

ubuntu@k8s-master:~%

& 9-21

PV it 32 #F Delete [FJ[EICSRG, M BR PV £ Storage Provider Xt MV K774 %5 6] » NFS [
PV A3 FF Delete, 32 %F Delete [f] Provider f AWS EBS.GCE PD. Azure Disk.OpenStack Cinder
Volume 5.

0.2.3 PV #hiSHt4

FERTH b, BRI T PV, RJ5iid PVC HIiE PV JFAE Pod HTH, X
o7 A EFR AL, (Static Provision) .

52 5N Esh A4S (Dynamical Provision) , B #EH#L PVC &40 PV, &
Fatld Pv. MHLFRSMS, IR T U Sl AFERalE PV, b TEHERA
W TAEE, FEAE.

DALY Sl StorageClass SEHLN, StorageClass & X T Wi 61 PV, Fifngs i
-5~

(1) StorageClass standard, U1F 9-22 FroR.

kind: StorageClass
apiVersion: storage.k8s.10/vl
metadata:
name: standard
provisioner: kubernetes.io/aws-ebs

parameters:

type: gp2
reclaimPolicy: Retain

86



(2) StorageClass slow, W& 9-23 f7r.

kind: StorageClass
apiVersion: storage.k8s.10/vl
metadata:

name: slow

provisioner: kubernetes.io/aws-ebs
parameters:
type: 10l
zones: us-east-1d, us-east-1c
1opsPerGB:

K& 9-23

XM StorageClass #aaA0]d: AWS EBS, AN fiAE T standard G 22 gp2 R
[ty EBS, 1M slow GIEE iol MUK EBS. AFIZEEY EBS LS HS% AWS B
DT =P

StorageClass 3 FF Delete 1 Retain P§F reclaimPolicy, BRiIAJE Delete.

HZHi—FF, PVC {fEHIE PV I, HFEE4RE StorageClass. A& LA Vi BLzCEL A,
Wi 9-24 Fhox

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: mypvcl
spec:
accessModes:

- ReadWriteOnce

resources:
requests:
storage: 1G1i

storageClassName: standard

& 9-24

fx T AWS EBS, Kubernetes i& CFFHAMZ Mizh& k4T PV [1) Provisioner, 5E#E5KIEZ
% https://kubernetes.io/docs/concepts/storage/storage-classes/#provisioner.

— N EURRERIF

AR W MySQL - £ i g 17 AdeAsfiti, 205N

(1) 61z PV 1 PVC.

(2) #°& MySQL.

(3) A MySQL #shn%id .

(4) BRI A LR, Kubernetes Kf MySQL H #id#8 3| HoAh 5 55 .
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(5) BSuREHE — 3
BHeAE PV A PVC, BCE VW F.

® mysql-pv.yml 4= & 9-25 AT,
® mysql-pvc.yml 4= & 9-26 AT,

apiVersion: vl
kind: PersistentVolume
metadata:
name: mysql-pv
spec:
accessModes:
- ReadWriteOnce

capacity:

storage: 1G1
persistentVolumeReclaimPolicy: Retain
storageClassName: nfs
nfs:

path: /nfsdata/mysql-pv

server: 192.168.56.105

- ReadWriteOnce
resources:
requests:
storage: 1G1
storageClassName: nfs

&l 9-25 ] 9-26

@4 mysql-pv A1 mysql-pve, WE 9-27 Fros.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl apply -f mysql-pv.yml
persistentvolume "mysql-pv" created
ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f mysql-pvc.yml
persistentvolumeclaim "mysql-pvc" created
ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get pv,pvc
NAME CAPACITY  ACCESSMODES  RECLAIMPOLICY  STATUS CLAIM
pv/mysql-pv 161 RWO Retain Bound default/mysql-pvc

NAME STATUS VOLUME CAPACITY ACCESSMODES STORAGECLASS AGE
pvc/mysql-pvc  Bound mysql-pv  1Gi RWO nfs 9s
ubuntu@k8s-master:~$

& 9-27

B2 NokEE MySQL, BE A 9-28 Bk

88

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: mysql-pvc
spec:
accessModes:

STORAGECLAS
nfs




apiVersion: vl
kind: Service
metadata:
name: mysql
spec:
ports:
port:
selector:
app: mysql

apiVersion: apps/vlbetal
kind: Deployment
metadata:
name: mysql
spec:
selector:
matchLabels:
app: mysql
template:
metadata:
labels:
app: mysql
spec:
containers:
- image: mysgl:5.©
name: mysql
env.
- name: MYSQL_ROOT_PASSWORD
value: password
ports:
- containerPort:
name: mysql
volumeMounts:
- name: mysql-persistent-storage
mountPath: /var/lib/mysql
volumes:
- name: mysql-persistent-storage
persistentVolumeClaim:
claimName: mysql-pvc

& 9-28

PVC mysql-pve Bound [¥] PV mysql-pv ¥ #% mount | MySQL [1) %4 H 5% var/lib/mysql, U

K 9-29 Fros.

ubuntu@k8s-master:~$

ubuntu@Pk8s-master:~$% kubectl apply -f mysqgl.yml
service "mysql" created

deployment "mysql" created

ubuntu@®k8s-master:~$

ubuntuPk8s-master:~$ kubectl get pod -o wide

NAME READY STATUS RESTARTS AGE
mysql-2150355289-p99h8 1/1 Running ] 15s
ubuntuPk8s-master: ~$

IP NODE
10.244.5.80 k8s-node?

& 9-29

MySQL #5521 k8s-node2, FIfIIEIL /"% Uiln] Service mysql, 1 9-30 A7,

kubectl run -it --rm --image=mysql:5.6 --restart=Never mysqgl-client -- mysql

-h mysgl -ppassword
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ubuntu@®k8s-master: ~$
ubuntu@®k8s-master:~$ kubectl run -it --rm --image=mysql:5.6 --restart=Never mysql-client -- mysql -h mysql -ppassword

If you don't see a command prompt, try pressing enter.

mysql>

& 9-30
FOF R PE, WP 9-31 B

mysql>

mysql> use mysql (1)

Reading table information for completion of table and column names
You can turn off this feature to get a quicker startup with -A

Database changed :
mysql> create table my_id( id int(4) ); (2.
Query 0K, @ rows affected (0.0l sec)

mysql> insert my_id values( 111 );
Query OK, 1 row affected (0.00 sec)

mysql> select * from my_id; (4)

1 row in set (0.00 sec)

mysql>

& 9-31

© VI 2IEHE E mysql.
@ AIEEHEER my_id.
@ AN KL

@ M NEEEC A S A

KM k8s-node2, P UEHLMARE, WE 9-32 Bian.

root@®k8s-node?2 : ~#

root@k8s-node2:~# shutdown now

Connection to 192.168.56.107 closed by remote host.
Connection to 192.168.56.107 closed.

& 9-32

— BN 8] 5, Kubernetes ¥ MySQL iE# 3| k8s-nodel, il 9-33 AR

ubuntu®k8s-master:~$ kubectl get pod -o wide
NAME READY STATUS RESTARTS AGE IP NODE

mysql-2150355289-p13n5 1/1 Running @ 31s 10.244.4.66  k8s-nodel
mysql-2150355289-p99h38 1/1 Unknown @ 16m 10.244.5.80 k8s-nodel
ubuntu@k8s-master:~$

& 9-33

WU 2k, ik 9-34 B
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ubuntu@k8s-master:~%
ubuntu@k8s-master:~% kubectl run -it --rm --image=mysql:5.6 --restart=Never mysgl-client -- mysql -h mysql -ppassword

If you don't see a command prompt, try pressing enter.

mysql> use mysql
Reading table information for completion of table and column names
You can turn off this feature to get o quicker startup with -A

Database changed
mysql> select * from my_id;

1 row in set (0.00 sec)

mysql>

& 9-34

MySQL M55, At e hs .

M5

AFERANFHE T Kubernetes 1] 75 FE A7 itk 5 U5 .

emptyDir Al hostPath ZSH[¥) Volume 1R J7{E, {Hu[FFATEAR, Kubernetes {52 M
S A R ST Volume.

PV Hl PVC & T EHAMIE@EAH MRS, BEGA7 5. JADBE > T Wl i
StorageClass SCHU T =M sh & L2 .

e, FANER 7 W fE MySQL " H PersistentVolume SEILEHEFF A
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& 10
Secret & Configmap

N JE 2 IR n R T e B, By i B PR P A4 RS EE A . R X
(5 R EHERAAEABE BT DA Z, Kubemetes $EIE[1IfiF ik 75 2 Secret.

Secret 2 LA S 7 SXAe e ida, % 1 BELEAERCE S IR AF B0 B . Secret & LA
Volume AW mount F| Pod, Za%nf i ) 7 A Secret =R (K BUREHE,; LA,
et IIJUH?*%’EEE IfI{JTfEEﬁH X LR P

Secret [T 21178, YAML G2, b WA= Secret HAZW FMEE: HF 4 admin .
B 123456

g3 Secret
A VYR 7 0 Secret:

(1) 1@jd --from-literal:
kubectl create secret generic mysecret --from-literal=username=admin

--from-literal=password=123456

B --from-literal XNV-—M5E4H.

(2) 1S --from-file:
echo -n admin > ./username
echo -n 123456 > ./password
kubectl create secret generic mysecret --from-file=./username

--from-file=./password

A Y AME A H

(3) Jfid --from-env-file:
cat << EOF > env.txt
username=admin
password=123456
EQF

kubectl create secret generic mysecret --from-env-file=env.txt



At env.xt HET Key=Value XN MEE%H-
(4) id YAML BoE S/, Wi 10-1 Pros.

apiVersion: vl
kind: Secret
metadata:

name: mysecret
data:

username: YWRtaW4=

password: MTIzNDUZ

& 10-1

A EURE R O R base64 S 45 R, WE 10-2 Fis.

ubuntu@k8s-master: ~$

ubuntu@®k8s-master:~3$ echo -n admin | base64
YWRtaW4=

ubuntu@®k8s-master:~% echo -n 123456 | baset4
MTIzNDUZ

ubuntu@k8s-master:~3

& 10-2

AT kubectl apply O)% Secret, W1& 10-3 fr7s.

ubuntu@k8s-master:~$
ubuntu@Pk8s-master:~$% kubectl apply -f mysecrete.yml

secret "mysecret” created
ubuntu@k8s-master: ~$

& 10-3

BE Secret

iH i kubectl get secret BHAFFEN) secret, WK 10-4 Fror.

dk8s-master: ~3
ubuntu@k8s-master:~$ kubectl get secret mysecret

NAME TYPE DATA AGE
mysecret  Opaque 2 4m

ubuntu@®k8s-master: ~%

& 10-4

BRHEWAEIESH, #id kubectl describe secret A 4 HIY) Key,

Wk 10-5 Fi s
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ubuntu@k8s-master:~$

ubuntu@k8s-master:~3$ kubectl describe secret mysecret
Name: mysecret

Namespace: default

Labels: <none>

Annotations: <none>

Opaque

& 10-5

ML AL Value, 1 LLH kubectl edit secret mysecret, 4IE 10-6 FioR.

apiVersion: vl
data:
password: MTIzNDUZ
username: YWRtaW4=
kind: Secret
metadata:
creationTimestamp: 2017-10-10T07:16:217
name: mysecret
namespace: default
resourceVersion:
selfLink: /api/vl/namespaces/default/secrets/mysecret
uid: eaeb4980-ad8a-11e7-8f72-0800274451ad
type: Opaque

&l 10-6

SRJGIE LT base64 ¥ Value 4itd, W& 10-7 .

ubuntu@k8s-master:~%
ubuntu@k8s-master:~% echo -n MTIzNDUZ | baseb64 --decode
123456ubuntu@k8s-master:~%

ubuntu@k8s-master:~$% echo -n YWRtaW4= | base64 --decode
adminubuntu@®k8s-master:~$
ubuntu®k8s-master:~$

&l 10-7

{£ Pod H{$FH Secret

Pod n/ ULk Volume Y& #5548 w11 J7 U H Secret.

10.3.1 Volume A3
Pod MPECE AW 10-8 Froso

@ € X volume foo, >KY§HA secret mysecret.
@ ¥ foo mount F|ELZSEKIE Jetc/foo, WIRETEEME A readOnly.
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@ Pod JFERZSH EHL Secret, U 10-9 Fox.

apiVersion: vl
kind: Pod
metadata:
name: mypod
spec:
containers:

- name: mypod s-master:~$ kubectl apply -f mypod.yml

image: busybox pod "mypod" created
args:

- /bin/sh

ubuntu@k8s-master:~$
e ubuntu@k8s-master:~$ kubectl exec -it mypod sh
- sleep 10; touch /tmp/healthy; sleep ! #
volumeMounts: / # 1s /etc/foo
- name: foo _ password username
mountPath: 2) /! #
readOnly: / # cat /etc/foo/username
volumes: admin/ #
EANANE SETO0 B 1) / # cat /etc/foo/password

secret:
secretName: mysecret i2;455f #

& 10-8 & 10-9

n[LLFEF], Kubernetes 27E4R EMER1T Jetc/foo N AMELBUREHE O — 0k, i
YR IE& B Key, IXHJE Jete/foo/username I /etc/foo/password, Value NI PLAH A7 IK
FE A

FAT B ] DL H s A7 TR 10 SO 44, P kg e & S5Ok W&l 10-10 Bros iR .

apiVersion: vl
kind: Pod
metadata:
name: mypod
spec:
containers:
- name: mypod
image: busybox
args:
- /bin/sh
- =C
- sleep 10; touch /tmp/healthy; sleep
volumeMounts:
- name: foo
mountPath:
readOnly:
volumes:
- name: foo
secret:
secretName: mysecret
1tems:
- key: username
path: my-group/my-username
- key: password
path: my-group/my-password

& 10-10

XN B 7 HIAFIBCEE /ete/foo/my-group/my-username Fl/ete/foo/my-group/my-password H.
LL Volume JyzUfFHHF) Secret SZHFaha BHr: Secret HHifE, 28w M 2 88
¥ password FHHA abedef, base64 4y YWIZGVm, Wi 10-11 Frs.
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HHr Secret, WE 10-12 Pz~

apiVersion: vl
kind: Secret
metadata:

name: mysecret

data: ubuntu@k8s-master:~$
username: YWRtaW4= ubuntu@®k8s-master:~$% kubectl apply -f mysecrete.yml

password: YWJjJZGVm secret "mysecret" configured

ubuntu®k8s-master:~$

& 10-11 & 10-12

JURM IS, B password & [F20 R4S, W 10-13 fias.

/ #

/ # cat /etc/foo/password
123456/ #

/ #

/ # cat /etc/foo/password
abcdef/ #

/ #

& 10-13

10.3.2 ETEFHR

it Volume fTH Secret, &% A2 A2 UE P, FH R0, Kubernetes & 3 FFil
i MR B4 H Secret.
Pod AC & ARG 10-14 Fios.

apiVersion: vl
kind: Pod
metadata:

name: mypod

spec:

containers:

- name: mypod
image: busybox
args:

- /bin/sh
-C
sleep 10; touch /tmp/healthy; sleep

name : SECRET_USERNAME
valueFrom:
secretKeyRef :
name: mysecret
key: username
name: SECRET_PASSWORD
valueFrom:
secretKeyRef :
name: mysecret
key: password

& 10-14

)2 Pod FFiEHU Secret, W& 10-15 o

96



ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$ kubectl apply -f mypod-env.yml
pod "mypod" created

ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$ kubectl exec -it mypod sh

/ #

/ # echo $SECRET_USERNAME
admin

/ #

/ # echo $SECRET_PASSWORD
abcdef

/ #

& 10-15

i R 45545 B SECRET USERNAME HiI SECRET PASSWORD & Wyt # Secret [f)
Bz .
e BT R A, MR & HL Secret 1R T, {HICIESCHE Secret zhA W 5.

ConfigMap

Secret WJLLA Pod $2fIE% S, Token. FATHAEBURE g ; X TS8R RUsEds , by
HIEEAEE, WalLLH ConfigMap.

ConfigMap AR 7305 Secret JEH ZRALL, B A [A] 2 Zdls LL SCI B A7

5 Secret —#f, ConfigMap 3¢ Fr VU2 7

(1) @it --from-literal:
kubectl create configmap myconfigmap --from-literal=configl=xxx
--from-literal=config2=yyy

BN --from-literal XV M5 E 4 H .

(2) jfit --from-file:
echo -n xxx > ./configl
echo -n yyy > ./config?2
kubectl create configmap myconfigmap --from-file=./configl
--from-file=./config?2

AN ME A H

(3) ifjd --from-env-file:
cat << EOF > env.txt
configl=xxx
config2=yyy
EQF

kubectl create configmap myconfigmap --from-env-file=env.txt
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VAt env.txt HEE(T Key=Value XfN-—4M5 E5&H.

(4) JEE YAML BCESCIE, B 10-16 Fias. SO 0B 3 LU SO .
55 Secret —#f, Pod 1] LY Volume & IFH5A & (1) )7 A H Secret.

(1) Volume J5 U1 10-17 .

apiVersion: vl

kind: Pod

metadata:
name: mypod

spec:
containers:

- name: mypod
image: busybox
args:

- /bin/sh

- =C
- sleep 10; touch /tmp/healthy; sleep
volumeMounts:
. . name: foo
apiVersion: vl mountPath:
kind: ConfigMap readOnly:
metadata:
name: myconfigmap
data:
configl: xxx
config2: yyy

volumes:
- name: foo
configMap:
name: myconfigmap

& 10-16 & 10-17

(2) 58 )k 10-18 fis.

apiVersion: vl
kind: Pod
metadata:

name: mypod

spec:

containers:

- name: mypod
image: busybox
args:

/bin/sh
-C
sleep 10; touch /tmp/healthy; sleep

name: CONFIG_1
valueFrom:
configMapKeyRef:
name: myconfigmap
key: configl
name: CONFIG_2
valueFrom:
configMapKeyRef :
name: myconfigmap
key: configZ

& 10-18



RKEZHNWNO T, BRERE B3 fdt, PrUlfEfld ConfigMap I i & K H
--from-file % YAML J73, #tHU ConfigMap Wil % KXH Volume J7:0. LLI%: Pod fLid
fridsk HS MR ER S, WK 10-19 Fiox.

class: logging.handlers.RotatingFileHandler
formatter: precise

level: INFO
filename: %hostname-%timestamp.log

& 10-19

LUK --from-file B2, FHIRFEAE LA logging.conf 1, ARJEHATAR 2

kubectl create configmap myconfigmap --from-file=./logging.conf

WK YAML FECE A, HAAENE 10-20 Fros.

apiVersion: vl
kind: ConfigMap
metadata:
name: myconfigmap
data:
logging.conf: |
class: logging.handlers.RotatingFileHandler
formatter: precise
level: INFO
filename: ¥hostname-%timestamp.log

& 10-20

T, WIS T Key logging.conf JSIHI) | £5 .
63 I+ F ConfigMap, WK 10-21 Fix.

ubuntu@k8s-master: ~$%

ubuntu@k8s-master:~$ kubectl apply -f myconfigmap.yml
configmap "myconfigmap" created

ubuntu@k8s-master: ~$

ubuntu@k8s-master:~$ kubectl get configmap myconfigmap

NAME DATA AGE

myconfigmap 1 12s

ubuntu@k8s-master: ~$

ubuntu@k8s-master:~$ kubectl describe configmap myconfigmap
Name: myconfigmap

Namespace: default

Labels: <none>

Annotations: kubectl.kubernetes.io/last-applied-configuration={"apiVersion"

e-%timestamp. ..

class: logging.handlers.RotatingFileHandler
formatter: precise

level: INFO

filename: %¥hostname-%timestamp.log

Events: <none>
ubuntu@®k8s-master:~$

& 1021
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ft£ Pod "M HIlt ConfigMap, & AW 10-22 Frw.

apiVersion: vl
kind: Pod
metadata:
name: mypod
spec:
containers:
- name: mypod
image: busybox
args:
- /bin/sh
- =C
- sleep 1@; touch /tmp/healthy; sleep
volumeMounts:
- name: foo
mountPath:
volumes:
- name: foo
configMap:
name: myconfigmap
items:
- key: logging.conf
path: myapp/logging.conf

& 10-22

@ 1£ volume "R AF AL B B SCAFAHXT B4 A myapp/logging.conf.
@) ¥ volume mount F|ZE#51 /fetc H.
@ Pod JFEHUACEAS ., Wk 10-23 Pios.

ubuntu@®k8s-master: -5

ubuntu@k8s-master:~3% kubectl apply -f mypod.yml
pod "mypod" creaoted

ubuntu@k8s-master:~3%

ubuntu@k8s-master:~$% kubectl exec -it mypod sh
/S #

/ # cat /etc/myapp/logging.conf

class: logging.handlers.RotatingFileHandler
formatter: precise

level: INFO

filename: %hostname-%timestamp.log

/S #

& 10-23

A B B O AR 1723 Jete/myapp/logging.conf CAfFH . 5 Secret —#f, Volume J& [
ConfigMap S FFaasH8r, B4 K3 H D% k.

g

AZERA 2] Tl A Pod AR ECE S B W RS BFE M=, n[{fH Secret; W 2
— B EE S, WAl ConfigMap.

Secret 1 ConfigMap SZHFPUM s X 7. Pod ZEAF R EA IS, v LLIEHE Volume J5a(Ek
KRN, ALHEA Volume J7 AL Hah&E # .
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®£ 11 85

Kubernetes
L E=RE S

Helm

AREFRATR 2 2] Helm —— Kubernetes [1)40 5 PR a5 .

BT BAF G #A - MMEA TR RS, LW Debian. Ubuntu [ apt, Red Hat,
CentOS 1) yum. Helm WM& Kubernetes I [1)H 75 FEES.

AERATRHR A AT Helm, EMERHIFIALE, LA WA Helm.

Why Helm

Helm MR T A W@ ? Jfl4 Kubernetes 75 % Helm?

Z%Je: Kuberetes HEWSARIFHOZH M G HER v, (B & BRD A B =y ) =2 IR N 9T 8L

H., 1M Helm /&KX,
FRE .
Lb bt 74 MySQL Hk%5, Kubernetes 75 225058 N IHIIXLEXT 5
(1) Service, ibAMFHEW UraE] MySQL, W 11-1 Frs.

apiVersion: vl
kind: Service
metadata:
name: my-mysql
labels:
app: my-mysql
spec:

ports:
- name: mysql
p':.r.t . 3306
targetPort: mysql
selector:

app: my-mysql

11-1

(2) Secret, & X MySQL [1#&6, il 11-2 Fis.
(3) PersistentVolumeClaim, 4 MySQL HUEREAMAAfG 4], i 11-3 Prox.



apiVersion: vl kind: PersistentVolumeClaim
kind: Secret apiVersion: vl

) metadata:
metadata: name: my-mysql

name: my-mysql labels:
labels: app: my-mysql

app: my-mysql spec:
type: Opaque accessModes:
data: .
1-root-password: FESOURCES:
mysq P ' requests:
mysql-password: storage:

Bl 11-2 Kl 11-3
(4) Deployment, #i:& MySQL Pod, JHTH bl iXEex Frxi%, Wl 11-4 Pios.

apiVersion: extensions/vlbetal
kind: Deployment
metadata:
nome: my-mysql
labels:
app: my-mysql
spec:
template:
metadata:
Labels:
app: my-mysql
spec:
containers:
- hame: my-mysql
image:
env:
- name: MYSQL_ROOT_PASSWORD
valueFrom:
secretKeyRef :
name: my-mysql
key: mysql-root-password
name : MYSQL_PASSWORD
valueFrom:
secretKeyRef :
name: my-mysql
key: mysql-password
name: MYSQL_USER
value:
name: MYSQL_DATABASE
value:
ports:
- name: mysql
containerPort:
volumeMounts:
- name: data
mountPath: /var/lib/mysql
volumes:
- name: data
persistentVolumeClaim:
claimName: my-mysql

K 11-4

ATy LURE b X e il B LR B 5% | R SO, BeE SRrh S - AN EE S, AR5
if kubectl apply -f #(55 .
FIH AT A 1L, Kubernetes X Hie 55 (10885 SC R Al 4, W A B AN LN XA
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i 55 A, L nrgeaE Uy sCe e T .
(B2, WORIEAT A2 R 55 2 N, A, ARG nl e 2 8+~ )L+ BEA
A, XGRS PN 17 SO AN A T

(1) RMEEHE. g Mmdedr ik 2 ks BPMRSHEATEE, = P EER
1) L H R X e A 2 oK

(2) ARG R IXLRSAE A —NEARGE— KA. #& N 75 B E FoHR N AR 5w e
AR 5s, ARG T B Z B K IR AT kubectl apply, BER&/b>—Fp 1T Bk e XN H 5 RE, LLAR
55 5 Mk 55 2 B MR 2 o

(3) Afemd L M E RS . LN HEZH 2] MySQL k%, HECEMZEL
ANFF, AKX H S GE 0 B - EARAER) MySQL Bl & CF, B80S kubectl apply
E . WU, ASCFFSEALECE N Z I EHE .

(4) AZFFN HEAPIRAE B, B0 LUEIE kubectl rollout undo 4T [HIVE, {HIXH
REEI AT HL Deployment, AN SZFFEEAN W A [HVE .

(5) ANSCHRERERE I N PR AT IO UE . Lo n 2 75 RE I ik 7 I K515 1) MySQL.
H AR Kubernetes F{EFRG A, (AL XT AR, RATTHENH RS F00 MR R .

Helm GEWS MR v b 1hX L8 a) 51, Helm #5 B Kubernetes Ji¥ R T IR 45 2244 3. FH BEAR R 30 2 4 .

Helm 38143

FESZERZ 1), AV KASE Helm 192244,
Helm B M E 2% E: chart Al releases

® chart RAIE—AN0 HE LIRS, 01ESF Kubernetes 3 £ 09BCEAE ., ST
L, AR KF . LAV S chart R R3E 698 L 2ZH P L. T A chart A
%A% apt. yum T A AR O,

® rclease A& chart B ITHEP, RET—ANELEZBTHORE M. L chart # %K 3|
Kubernetes & 2f, 34 s —A> release. chart 8495 R X E 3| B — /£, HFLr=e$E
AR —> release.

Helm 2085 H T H, XHEPIH TR charte Helm FEWS.

® MMEALZEIH chart.

® 57414k chart 89 ERXE, R, KRG L chart.
® /& Kubernetes & #fF &R A #7 % release.

® P H. =HixAM X, releases

Helm 544 Helm 2% P ¥ A0 Tiller AR5545, WE 11-5 Prox.
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Helm
Client

& 11-5
Helm 7 /3 f2 263 P SR ) 47 1L, FHL P oy L

A A3 TFF K charto

32 chart £ &,

5 Tiller IR% % X &,

#1742 Kubernetes % # L% 3 chart.
5 A& release 12 &

48 R FE A 89 releaseo

Tiller HR52512477E Kubernetes SEHEH, B4 Helm & P umll)igsK, 5 Kubernetes
API Server A2 H . Tiller R4 2501 57:

® Yk A Helm & FPintyin K.

® i#id chart i release.

® 7 Kubernetes ¥ %% chart, F3R3¥% release a9k %,
® did API Server F 48 S F 2 A 49 release.
]

Fhil, Helm & P i1 o & PR chart, Tiller iR4s 2571515 I release.

T Helm
AFTIRA VAR R 2e3E Helm &3 A1 Tiller AR 4544 .

11.3.1 Helm EPFim
HE, A TE Helm 27 iy 23S AERERS AT kubectl A2 07705 F, RFEEFH—4&m 2
curl https://raw.githubusercontent.com/kubernetes/helm/master/scripts/get | bash

ZERE 11-6 s

ubuntu®k8s-master:-$
ubuntu@k8s-master:~% curl https://raw.githubusercontent.com/kubernetes/helm/master/scripts/get | bash
% Total % Received ¥ Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
19 6329 100 6329 @ a 4179 @ @:99:901 ©0:00:91 --:-=-:-- 4180

Downloading https://kubernetes-helm.storaoge.googleapis.com/helm-vZ.6.2-1inux-amd64 . tar.gz
Freparing to install into Ausr/local/bin
helm installed inte Susr/local/bin/helm

Run 'helm init' to configure helm.
ubuntu@k8s-master:-%

K 11-6
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AT helm version ZG4F, WE 11-7 s,

ubuntu@k8s-master:~$%
ubuntu@k8s-master:~$% helm version
Client: &version.Version{SemVer:"v2.7.0", GitCommit:"08cl1l144f5eb3e3b636

d9775617287cc26e53dba4", GitTreeState:"clean"}
Error: cannot connect to Tiller
ubuntu@k8s-master:~$

& 11-7

H R e &G 2% ) v A, ik 55 4938 AT 203%
helm FRZ 7 g2 ML O 1T IER A AT I0RCK, T8 %3 helm [ bash n
AN EA, W

helm completion bash > .helmrc echo "source .helmrc" >> .bashrc

HEprG R G LUl Tab 8554 helm A3, WE 11-8 i,

ubuntu@kss-master:~3

ubuntu@k8s-master:~$ helm

completion get install repo status version
history lint reset template
home list rollback test
init package search upgrade
1nspect plugin serve verify

ubuntu@k8s-master:~$ helm install --

--ca-file= --name= --tls-ca-cert=

--cert-file= --namespace= --tls-cert=

--debug --name-template= --tls-key=

--devel --no-hooks --tls-verify

--dry-run --replace --values=

--home= --repo= --verify

--host= --set= --version=

--key-file= --tiller-namespace= --wait

--keyring= --timeout=

- -kube-context= --tls

ubuntu@k8s-master:~$

K 11-8

11.3.2 Tiller PR 22
Tiller Ar5asZ2EdEH WA, HFFEMAT helm init BP o], W& 11-9 P,

ubuntu@k8s-master: ~%
ubuntu@k8s-master:~% helm init
$HELM_HOME has been configured at /home/ubuntu/.helm,

Tiller (the Helm server-side component) has been installed into your Kubernetes Cluster,
Happy Helming!
ubuntu@k8s-master: ~$

& 11-9
Tiller A~ 5t 2 4F A2 W FHiZ24T7¢E Kubernetes Cluster (1), W& 11-10 7=
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ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl get --namespace=kube-system svc tiller-deploy

NAME CLUSTER-IP EXTERNAL-IP  PORT(S) AGE

tiller-deploy 10.98.124.71 <none> 44134/TCP  1m

ubuntu@k8s-master:-~$

ubuntu@k8s-master:~% kubectl get --namespace=kube-system deployment tiller-deploy
NAME DESTRED  CURRENT  UP-TO-DATE  AVATLABLE  AGE

tiller-deploy 1 1 1 1 1m

ubuntu@k8s-master:~%

ubuntu@k8s-master:~3% kubectl get --namespace=kube-system pod tiller-deploy-1936853538-c8sfp
NAME READY STATUS RESTARTS  AGE
tiller-deploy-1936853538-c8sfp 1/1 Running @ 2m

ubuntu@k8s-master:~$

& 11-10

nLLFE R Tiller ) Service. Deployment F1 Pod.
IAE, helm version AW AR FIRSHIRAGELE T, Wi 11-11 Prox.

root@k8s-master:~# helm version

Client: &version.Version{SemVer:"vZ2.7.@", GitCommit:"@8c114415eb3e3b636d9775617287ccC
26e53dba4", GitTreeState:"clean"}

Server: &version.Version{SemVer:"v2.7.0", GitCommit:"@8cl144f5eb3e3b636d9775617287cc
26e53dba4", GitTreeState:"clean"}

B 11-11

{FFH Helm

Helm 2255 Ih 5, nJ4h4T helm search & F Yuin] L3 11) chart, W& 11-12 Fias.

ubuntu@k8s-master:~3%
ubuntuPk8s-master:~% helm search
NAME

local/cool-chart
stable/acs-engine-autoscaler
stable/artifactory
stable/aws-cluster-autoscaler
stable/buildkite
stable/centrifugo
stable/chaoskube
stable/chronograf
stable/cluster-autoscaler
stable/cockroachdb
stable/concourse
stable/consul

stable/coredns
stable/coscale
stable/dask-distributed
stable/datadog
stable/dokuwiki
stable/drupal
stable/etcd-operator

ERSION DESCRIPTION

@ A Helm chart for Kubernetes

@ Scales worker nodes within agent pools

@ Universal Repository Manager supporting all maj...
1 Scales worker nodes within autoscaling groups.

@ Agent for Buildkite

@ Centrifugo is a real-time messaging server.

® Chaoskube periodically kills random pods in you...
©® Open-source web application written in Go and R...
.@ Scales worker nodes within autoscaling groups.

@ CockroachDB is a scalable, survivable, strongly...
@ Concourse 1s a simple and scalable CI system.

2 Highly available and distributed service discov...
@ CoreDNS is a DNS server that chains middleware ...
@ CoScale Agent

@ Distributed computation in Python

Q@ DataDog Agent

%]

DokuWiki 1s a standards-compliant, simple to us...
One of the most versatile open source content m,...
CoreQS etcd-operator Helm chart for Kubernetes

= -
= -
M

2NN MNE <
MENEeENUEYJUANWUOUENWRERRERD

B 11-12

IXPMANRBE, XHEHEEH T —#7. REAZESN, XL chart #5572 AMEE KT 2
AUV, Helm nJ PR apt Al yum FHERIEE-—FFEH chart. apt Al yum [FJ5/14

EAEG Y, [EFE), Helm B GFE, WA 11-13 fim.
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ubuntu@k8s-master:~$
ubuntu@k8s-master:~$% helm repo list
NAME URL

stable https://kubernetes-charts.storage.googleapis.com
local http://127.0.0.1:8879/charts
ubuntu@k8s-master:~$

B 11-13

Helm 20 S LERINBLE 4 T M2 stable Al local. stable ;& /764, local /&
H P S H R chart (AL

helm search & .78 chart 7 THE G, LU local/cool-chart HI stable/acs-engine-
autoscaler.

H P LLiE i helm repo add AINEZ HIG 4, MM RIFAR &%, KNS MY
JTAVEZZ T MR https://docs.helm.sh.

5 apt Al yum —#F, helm W {FFR8E T M, WK 11-14 fros. 445 DESCRIPTION fE
NITEELR, REROCHFILAL, #a SR Ryjx Y.

ubuntu@k8s-master:-$

ubuntuPk8s-master:~% helm search mysqgl

NAME VERSION DESCRIPTION

stable/mysql 3. Fast, reliable, scalable, and easy to use open-...

stable/percona 3. free, fully compatible, enhanced, open source d...
stable/gcloud-sqlproxy 2. Google Cloud SQL Proxy

stable/mariadb 9. Fast, reliable, scalable, and easy to use open-...
ubuntu@k8s-master:~$

& 11-14
22%¢ chart BARTEF, FAATA0 Fag-mtnf BL&Z % MySQL.
helm install stable/mysql

WMEEDWE 11-15 ProaHEs, J@E 28 Tiller MRS 23 TIALEA AL -

ubuntu®k8s-master:~%
ubuntuPk8s-master:~% helm install stable/mysql

Error: no available release name found
ubuntu®k8s-master:~3%

B 11-15

AT G B i 24 A IR -

kubectl create serviceaccount --namespace kube-system tiller

kubectl create clusterrolebinding tiller-cluster-rule
--clusterrole=cluster-admin --serviceaccount=kube-system:tiller

kubectl patch deploy --namespace kube-system tiller-deploy -p
'"{"spec":{"template": {"spec":{"serviceAccount":"tiller"}}}}"'

ARG TR BAT Tl a2, g5 R 11-16 Fis.

helm install stable/mysql
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ubuntu@®k8s-master:~$

ubuntu@k8s-master:~$ helm install stable/mysql
NAME : fun-zorse (1)

LAST DEPLOYED: Tue Oct 17 11:34:55 2017
NAMESPACE: default

STATUS: DEPLOYED

RESOURCES: 2)

==> v1/Service

NAME CLUSTER-IP  EXTERNAL-IP PORT(S) AGE
fun-zorse-mysql 10.108.23.5 <none> 3306/TCP @s

==> vlbetal/Deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
fun-zorse-mysql 1 1 1 @ @s

==> v1/Secret
NAME TYPE DATA AGE
fun-zorse-mysql Opaque 2 1s

==> v1/PersistentVolumeClaim
NAME STATUS VOLUME CAPACITY ACCESSMODES STORAGECLASS AGE
fun-zorse-mysql Pending 1s

NOTES: (3
MySQL can be accessed via port 3306 on the following DNS name from within your cluster:
fun-zorse-mysql.default.svc.cluster.local

To get your root password run:

kubectl get secret --namespace default fun-zorse-mysql -o jsonpath="{.data.mysql-root-passwor

connect to your database:
. Run an Ubuntu pod that you can use as a client:
kubectl run -1 =--tty ubuntu --image=ubuntu:16.04 --restart=Never -- bash -il
. Install the mysql client:
$ apt-get update && apt-get install mysgl-client -y

. Connect using the mysql cli, then provide your password:
$ mysql -h fun-zorse-mysql -p

& 11-16
S o A =l
@ chart AHEEHHIEE L.

® NAME =% release 8955, HAKRMERH -n 53382, Pl Helm FAALAR T —

A, X Z% fun-zorse.

® NAMESPACE #& release [ 3 #J namespace, 2XK7A & default
--namespace 1§ € o

® STATUS % DEPLOYED, &% chart 3fF | % #.

, AL VA A it

@ M7 release (K17 : Service. Deployment. Secret Al PersistentVolumeClaim,

HAYFHIE fun-zorse-mysql, 7 24 1A% ReleasName-ChartName.
3@ NOTES #i7r ErnffE release WA 7k, blnife[vjial Services
0 DL T S e O 2 4

T kubectl get W LLETFEZ K release 1245, WK 11-17 fizr.
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ubuntu@®k8s-master:~$

ubuntu@k8s-master:~$% kubectl get service fun-zorse-mysql

NAME CLUSTER-IP EXTERNAL-IP  PORT(S) AGE

fun-zorse-mysql 10.108.23.5 <none> 3306/TCP  15m
ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get deployment fun-zorse-mysql

NAME DESIRED CURRENT UP-TO-DATE AVATLABLE AGE
fun-zorse-mysql 1 1 1 0 15m
ubuntu@®k8s-master:~$

ubuntu@k8s-master:~$ kubectl get pod fun-zorse-mysql-2959529493-hfqlt

NAME READY STATUS RESTARTS AGE
fun-zorse-mysql-2959529493-hfqgqlt @/1 Pending © 15m
ubuntu@®k8s-master:~$

ubuntu@k8s-master:~$ kubectl get pvc fun-zorse-mysql

NAME STATUS VOLUME CAPACITY ACCESSMODES STORAGECLASS AGE
fun-zorse-mysql Pending 15m
ubuntu@k8s-master:~$

B 11-17

KR IRAT 1A B HE4S PersistentVolume, FrLLYHT release AN H .
helm list ‘o7~ O H V) release, helm delete 7] LIPS release, W& 11-18 Fh7r.

ubuntulPk8s-master:~%

ubuntuPk8s-master:~% helm list

NAME REVISION UPDATED STATUS CHART NAMESPAC
fun-zorse 1 Tue Oct 17 11:34:55 2017 DEPLOYED mysql-0.3.0 default

ubuntu@kB8s-master:~$%

ubuntu@Pk8s-master:~% helm delete fun-zorse
release "fun-zorse" deleted
ubuntu®k8s-master:~$

& 11-18

Helm K J7 74882 7 apt A1 yum, H Helm K45 H Kubernetes W FHAEH J7{# .

chart 1¥§#

chart /& Helm [N HFTAAE . chart tH— RAVISCAFA L, XL AFIA | Kubernetes
H1 BN IS BT S ) YR, Eb il Service. Deployment. PersistentVolumeClaim. Secret
ConfigMap Z%.

HANE) chart nfULAE®R T L, S T#E RSy, LW Memcached. chart tHn]LIRE
A%, HREEASNHA, il HTTP Servers. Database. 115 BV [AIff:. Cache % .

chart JIX L AR PCEAETUE XV H 851, 055 chart #7374 tar B, 11 HARE
EWRAGE, 7T Helm #°%.

N IRIFRATTRE FEA 8 chart (1) H sk 4588 BLRAL 5 19 9528 XA

11.5.1 chart BRE%E#

CLRUTH MySQL chart Afil. — HZ24& 7 HAS chart, FAIin] AZE ~/.helm/cache/archive
k3| chart [ tar £3, W& 11-19 Fior.
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ubuntu®k8s-master:~$
ubuntu@k8s-master:~% 1s ~/.helm/cache/archive

mysql-0.3.0.tgz
ubuntu@kg8s-master:-~$

] 11-19

fii# s J5, MySQL chart H 4544 4l 11-20 fizs.

ubuntu@k8s-master:~$
ubuntu@k8s-master:~3% tree mysql
mysql

F— Chart.yaml

— README .md

— templates

I configmap.yaml
I deployment.yaml
I _helpers.tpl

I NOTES. txt

| pvc.yaml

I secrets.yaml

I svC.yaml

L— wvalues.yaml

1 directory, 10 files
ubuntu@k8s-master:~3

& 1120
HxX AW chart F4F (ATBRAEE) » IXHEZ mysql, BFWHFAS.

(1) Chart.yaml
YAML A, HiiA chart IOME2EAS B, W 11-21 Fix.

description: Fast, reliable, scalable, and easy to use open-source relational database
system.

engine: gotpl

home: https://www.mysql.com/

icon: https://www.mysql.com/common/logos/logo-mysql-17@x115.png

keywords:

- mysql

- database

- sql

maintainers:

- email: viglesias®google.com
name: Vic Iglesias

name: mysql

sources:

- https://github.com/kubernetes/charts

- https://github.com/docker-1library/mysql

version: 0.3.0

& 11-21
name Fl version S&AIEIG, HARHER T o) YL,

(2) README.md

Markdown #4z([¥) README A4, A1 F chart P48 B SCRY, b ScpE R nlidk, e 11-22
7R .
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[MySQL]C ) is one of the most popular dotabase servers in the world. Notable users includ
## Introduction

This chart bootstraps a single node MySQL deployment on a [Kubernetes]( ) cluster usin
## Prerequisites

- Kubernetes 1.6+ with Beta APIs enabled
PV provisioner support in the underlying infrastructure

## Installing the Chart

To install the chart with the release name my-release

bash
$ helm install --name my-release stable/mysql

The command deploys MySQL on the Kubernetes cluster in the default configuration. The [configuration](

By default a random password will be generated for the root user. If you'd like to set your own password
in the wvalues.yaml.

You can retrieve your root password by running the following command. Make sure to replace [YOURJRELEASE]
printf $Cprintf "\¥o' “kubectl get secret [YOUR_RELEASE_NAME]-mysql -0 jsonpath="{.data.mysql-root-pa
ERTiplld: List all releases using "helm list
## Uninstalling the Chart
To uninstall/delete the my-release  deployment:
" "bash

$ helm delete my-release

The command removes all the Kubernetes components associated with the chart and deletes the release.

## Confiliguration

The following tables lists the configurable parameters of the MyS5QL chart and their default values.
Parameter Description Default

“imageTag ‘mysql 1image tag. Most recent release
"imagePullPolicy Image pull policy "IfNotPresent
"mysqlRootPassword Password for the root  wuser. ‘nil

‘mysqllUser Username of new user to create. ‘nil
‘mysqlPassword Password for the new user. ‘nil’
‘mysqlDatabase Name for new database to create. ‘nil

& 1122

(3) LICENSE
AR, A chart BVFAfE R, IO R Tk,

(4) requirements.yaml

chart N HEHCHI LA chart, IXEEHOHIOCHR W EIL requirements.yaml 55, WIE 11-23
P 7R

dependencies:
- name: rabbitmgq
version: 1.2.3
repository: http://example.com/charts

name: memcached
version: 3.2.1
repository: http://another.example.com/charts

& 1123
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fEedeid firh, MO chart Ba 3.
(5) values.yaml

chart SCHFAE L INARSE ZEGAAT E HIMLBCE, 1 values.yaml Nt T IXEEHC & 2 21
BOAME, Wik 11-24 s,

# mysql image version
image: "mysgl"
imageTag: "5.7.14"

## Specify password for root user

##

## Default: random 1@ character string
# mysqlRootPassword: testing

## Create a daotabase user
#H

# mysqlUser:

# mysqlPassword:

imagePullPolicy: IfNotPresent

## Persist data to a persitent volume

persistence:
enabled: true
## If defined, storageClassName: <storage(Class>
## If set to "-", storageClassName: "", which disables dynamic provisioning
#Hi
# storageClass:
accessMode: ReadWriteOnce
size: 8G1i

]

" "

## Configure resource requests and limits
#H
resources;
requests:
memory: 256Mi
cpu: 100m

# Custom mysql configuration files used to override default mysql settings
configurationFiles:

# mysqgl.cnf: |-

# [mysqld]

# skip-name-resaolve

K 1124

(6) templates H

%R Kubernetes YR [N E AR E A IXH . Helm 2K values.yaml ) Z 5 {EIT
AR, A brE) YAML B & SCff.

BIARJE chart S E ZRF 7y, W& Helm fom KM 7 . BIIE N 1 1 H HCE 1) R i,
Ae g id AN R ST, BAT G < g ie .
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(7) templates/NOTES.txt
chart [F)15] 2 {4 F SCRY, chart 228N a2 BoRIE SO A 2, @l 11-25 Fias.

MySQL can be accessed via port 3306 on the following DNS name from within your cluster:
{{ template "mysqgl.fullname" . }}.{{ .Release.Namespace }}.svc.cluster.local

To get your root password run:

kubectl get secret --namespace {{ .Release.Namespace }} {{ template "mysqgl.fullname" . }}
To connect to your database:

1.

Run an Ubuntu pod that you can use as a client:

kubectl run -i =--tty ubuntu --image=ubuntu:16.04 --restart=Never -- bash -il
. Install the mysql client:

$ apt-get update && apt-get install mysql-client -y

. Connect using the mysqgl cli, then provide your password:
$ mysql -h {{ template "mysql.fullname" . }} -p

&l 11-25

S¥iH-—FF, nJLLE NOTE.txt HIHABE 3, Helm =ah&TEANSEE .
11.5.2 chart &y

Helm 8 A0 61 Kubernetes AEUSFRME) YAML #%3UH) SR AC & SCAF, FATPRAE
] -5 > D Am] 45 RS

Pl templates/secrets.yaml Ff5l, 4P 11-26 Fis.

apiVersion: vl
kind: Secret
metadata:
name: {{ template
labels:
app: {1 template
chart:
release:
heritage:
type: Opaque
data:

{{ if .Values.mysqlRootPassword }} (3

\ h?} __l
mysql-root-password: {{ .Values.mysqlRootPassword | bé64enc | quote }}
{{ else }}
mysql-root-password: {{ randAlphaNum

| bed4enc | quote }}
{{ end }}

yr
Jr

[{ if .Values.mysqglPassword 1}}
mysql-password:

{{ .Values.mysqlPassword | bbd4enc | quote }}
{{ else }}
mysql-password: {{ randAlphaNum
{{ end }}

| b6denc | quote }}

& 11-26

MEik BB, RN EARER Secret BLE, S KFDBIEAM T {{ xxx }}. X4
{{xxx }} SEPr EEBARIYETL. Helm KA T Go 5 HIBMCK 'S chart. Go HEARAEH 7%
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K, FZE. W%, R mEGEDae. Fi3RA 1@ @t templates/secrets.yaml s
7 SRR

@ {{ template "mysql.fullname" . }} & X Secret [f] name. XiF template KR Z5]
H -8 mysql.fullname. XN -FBARELE templates/ helpers.tpl CAFH & X P,
11-27 Fi7.

{{/* vim: set filetype=mustache: */}}

Expand the name of the chart.

*/11}

{{- define "mysqgl.name" -}}

{{- default .Chart.Name .Values.nameQOverride | trunc 63 | trimSuffix "-" -}}
{{- end -1}

{{/*
Create a default fully qualified app name,
We truncate at 63 chars because some Kubernetes name fields are limited to this

{{- define "mysql.fullname" -}}

{{- $name := default .Chart.Name .Values.nameOverride -1}

{{- printf "%s-%s" .Release.Name %$name | trunc 63 | trimSuffix "-" -}}
{{- end -}}

& 1127

XA E SGE AR 24, BOEH B T BRGE SR IS KB, W S8e. e
AERKRR, ERBENFZANELE: WREAE - SBEEZIMERA<H R, Wal7E
templates/_helpers.tpl HURFH & XA 7 HRk, AJ510IS templates pREG|H

X B mysql.fullname /& release 5 chart — & 7 FHEERA KN

R4 chart [ AESER, B SR ARRAN A REF— 3. X FIATIEXAS chart, Foik
Secret & /& Deployment . PersistentVolumeClaim . Service , ‘& 1] [f] % 5 #B & 1 51 i
mysql.fullname [¥){4.

(@ Chart F1 Release s& Helm i A%, HPMZEAE H DK EPE, o] AR
. G FAE H R iy 222 %% chart:

helm install stable/mysgl -n my

b/

® {{ .ChartName }} #J{EA mysql.

® {{ .Chart.Version }} &A% 0.3.0.

® {{ Release.Name }} #J{A4 my.

® {{ Release.Service }} ¥4 BAA Tiller.

® {{ template "mysql.fullname" . }} +H 4 XA my-mysql.

@ IXH 5% mysql-root-password [F{H, AEAFH T if-else My fsdl, HiZ8HE K. W
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R .Values.mysqlRootPassword f1{E, Xt HIETT base64 4ihs, HNFEHLAL 1 10 775
B I gn b .

Values /&1 LIRS, ACERZE values.yaml CfF . .Values.mysqlRootPassword M2
values.yaml H 5 X [f) mysqlRootPassword Z4{, W1& 11-28 Fi7r.

## mysql image version
##

image: "mysql”
imageTag: "5.7.14"

## Specify password for root user

: random 10 character string
t mysgqlRootPassword: testing

## Create a database user
#i#

# mysqglUser:

# mysqlPassword:

B 1128

K25 mysqlRootPassword #7yEREHE |, HeAWE, Frbl&ighMra L else, BIFEHLAE K
=,

randAlphaNum. b64enc. quote #/& Go BIMIE 5 CFFHUeR %L, pRECZ 8] n] DL EIE |
¥, {{ randAlphaNum 10 | b64enc | quote }} WIMEHEE LN 4 M KEER 10 BIFFF
F, RIEHEL base64 %ihd, fHJaMidin BG5S .

templates/secrets.yaml XM 17~ T chart BT LR INRE, T B AR 22 -
BEMCH chart 284k 1, Jid values.yaml wJ LLR 75 &2 il N H .

w2 H AN, HPATLLH Go BtiE S %5 H chart. JodE 218 F 2 5 22 (1 R 2L
XPHEMGREN . N THIFEE, BUUSEZSHE I charte M = /UEH, X428 chart 4%
i L AERER 0L, i HoKH 1 S s BIANVE ) R SR A HAR L, S5 E
P SCAY https://docs.helm.sh.

11.5.3 HX3EE MySQL chart
222) 1 chart G5 R FBLHR T ARG, BUAE S0Hr 82—k MySQL chart, AH{E A ¥ 2 K5k,
1. chart Z3AIHVES

YERUES TAE, L 2 Wi E5iE 2 chart [T 7. iIX 2845 Bl 5K AE values.yaml
A1 README.md . 27T FEUE &R, #8447 helm inspect values 1] fE AL H 7% () )52,
WE 11-29 Fioss
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ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ helm inspect values stable/mysql
## mysql 1mage version

## ref: https://hub.docker.com/r/library/mysql/tags/
#Hit

image: "mysql”

imageTag: "5.7.14"

## Specify password for root user
##

## Default: random 1@ character string

# mysqlRootPassword: testing

## Create a database user
#it

# mysqlUser:

# mysqlPassword:

## Allow unauthenticated access, uncomment to enable
##
# mysqlAllowEmptyPassword: true

B 11-29

W sE PR Bt values.yaml [P B SEyEREm0 0l LLZNIE MySQL chart SCHFMBLEEZ 5T,

AL AR A . R R o AR, W 11-30 Pk

persistence:
enabled: true
## database data Persistent Volume Storage Class
## If defined, storageClassName: <storageClass>
## If set to "-", storageClassName: "", which disables dynamic provisioning
## If undefined (the default) or set to null, no storageClassName spec 1is
##  set, choosing the default provisioner. (gp2 on AWS, standard on
##  GKE, AWS & OpenStack)
#it
# storageClass: "-"
accessMode: ReadWriteOnce
size: 8Gi

K 11-30

chart & X 77" PersistentVolumeClaim, Hi& 8GB [I) PersistentVolume. H T 3A 11 5L

IR A SR ALY, I E e e R aAH N ) PV, HFECE CAF mysql-pv.yml 1P 250
K 11-31 fios.
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apiVersion: vl
kind: PersistentVolume
metadata:
name: mysql-pv
spec:
accessModes:
- ReadWriteOnce

capacity:
storage: &8G1i
persistentVolumeReclaimPolicy: Retailn

nfs:
path: /nfsdata/mysql-pv
server: 192.168.56.105

& 11-31

% PV mysql-pv, W& 11-32 A7,



ubuntu@k8s-master:~$

ubuntu®k8s-master:~$% kubectl apply -f mysql-pv.yml
persistentvolume "mysql-pv" created
ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get pv

NAME CAPACITY ACCESSMODES RECLAIMPOLICY STATUS CLAIM STORAGECLASS
mysql-pv  8Gi RWO Retain Available

ubuntu@k8s-master:~%

B 1132
R v L2 chart T .
2. EHMtZEE chart

bk 1 %52 values.yaml [FJERIAE, A& n LUEHIE chart, LW E mysqlRootPassword.
Helm 13 W7 SfL i fic & 24

(1) R HAMW values 3CAF. 1 W ML Z E LI helm inspect values mysqgl >
myvalues.yaml 4 J% values AF, X5 1% & mysqlRootPassword, % 51T helm install

--values=myvalues.yaml mysql.

(2) ik --set HEAEANSEE, WA 11-33 B

ubuntu@®k8s-master: ~3%

ubuntu@k8s-master:~3% helm install stable/mysql --set mysqlRootPassword=abcl23 -n my
NAME : my

LAST DEPLOYED: Thu Oct 19 14:24:56 2017

NAMESPACE: default

STATUS: DEPLOYED

RESOURCES:

==> vl1/Service

NAME CLUSTER-IP EXTERNAL-IP PORT(S)  AGE
my-mysql 10.104.59.139 <none> 3306/TCP Os

==> vlbetal/Deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
my-mysgql 1 1 1 @ @s

==> yl1/Secret
NAME TYPE DATA AGE

my-mysql Opaque 2 05

==> v1/PersistentVolumeClaim
NAME STATUS  VOLUME CAPACITY ACCESSMODES STORAGECLASS AGE
my-mysgql Pending @s

& 1133

mysqlRootPassword % & A abcl23. 74h, -n % 'E release A my, SIS FYR ML FREN A
my-mysql.
AL helm list A1 helm status HJ LA chart [EFPIRAS, Wil 11-34 Prog.
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ubuntuPk8s-master: ~$

ubuntu@Pk8s-master:~$% helm list

NAME REVISION UPDATED STATUS CHART NAMESPAC
my 1 Thu Oct 19 14:24:56 2017 DEPLOYED mysgl-0.3.0 default
ubuntu@k8s-master: ~$

ubuntu@k8s-master:~$% helm status my

LAST DEPLOYED: Thu Oct 19 14:24:56 2017

NAMESPACE: default

STATUS: DEPLOYED

RESOURCES:

==> vl1/Secret

NAME TYPE DATA AGE
my-mysql Opaque 2 8m

==> v1/PersistentVolumeClaim

NAME STATUS| VOLUME CAPACITY ACCESSMODES STORAGECLASS AGE
my-mysql |Bound | mysql-pv &Gi RWO &m

==> v1/Service

NAME CLUSTER-IP EXTERNAL-IP PORT(S)  AGE
my-mysgql 10.104.59.139 <none> 3306/TCP 8m

==> vlbetal/Deployment
NAME DESTRED CURRENT UP-TO-DATE | AVATLABLE] AGE
my-mysql 1 1 1 1 8m

& 11-34

PVC .4 Bound, Deployment {7454 AVAILABLE.

11.5.4 HZLFA[EE release

release &A1 Ji 1] LIHAT helm upgrade X 3EAT H2, iHiL--values % --set [ HBTITIHEC
o LUK HHTE MySQL MAFHZ R 5.7.15, Wi 11-35 fras.

ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$% helm upgrade --set imageTag=5.7.15 my stable/mysq
Release "my" has been upgraded. Happy Helming!

LAST DEPLOYED: Thu Oct 19 14:37:46 2017

NAMESPACE: default

STATUS: DEPLOYED

RESOURCES:

==> vl1/Secret

NAME TYPE DATA AGE
my-mysql Opaque 2 1Z2m

==> v1/PersistentVolumeClaim
NAME STATUS VOLUME CAPACITY ACCESSMODES STORAGECLASS AGE
my-mysql Bound mysql-pv 8Gi RWO 1Z2m

==> v1/Service
NAME CLUSTER-IP EXTERNAL-IP PORT(S) AGE
my-mysql 10.104.59.139 <none> 3306/TCP  12m

==> vlbetal/Deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
my-mysql 1 1 1 @ 1Z2m

K 11-35
Sy e e], AT, W 11-36 B
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ubuntu@k8s-master:~% kubectl get deployment my-mysql -o wide

NAME DESIRED  CURRENT  UP-TO-DATE  AVAILABLE  AGE CONTAINER(S) IMAGE(S) SELE(
my-mysql 1 1 1 1 5m my-mysql mysql:5.7.15| app=

ubuntu@k8s-master:~%

& 11-36

helm history W LAA T release FA A . i#iL helm rollback w] LARIRBIFEATRA, Wl
11-37 PR

ubuntu®@k8s-master:~$% helm history my
REVISION UPDATED STATUS CHART DESCRIPT
1 Thu Oct 19 11:18:55 2017 SUPERSEDED mysql-0.3.0 Install

2 Thu Oct 19 11:20:01 2@17 DEPLOYED mysql-©.3.9 Upgrade
ubuntu@k8s-master: ~$%

ubuntu®k8s-master:~% helm rollback my 1
Rollback was a success! Happy Helming!
ubuntu®k8s-master:-%

& 1137

BlRE L), MySQL k&3] 5.7.14, WE 11-38 Pr7x.

ubuntu@k8s-master:~% helm history my
REVISION UPDATED STATUS DESCRIPTION
Thu Oct 19 11:18:55 2017 SUPERSEDED 3. Install complete

Thu Oct 19 11:20:01 2017 SUPERSEDED 3. Upgrade complete
Thu Oct 19 11:27:01 2017 DEPLOYED .3.
ubuntu@k8s-master: ~%

ubuntu@k8s-master:~$% kubectl get deployment my-mysql -o wide

NAME DESIRED CURRENT UP-TO-DATE  AVAILABLE  AGE CONTAINER(S) IMAGE(S) SE
j - 1 1 8m my-mysql mysql:5.7.14 | apg

& 11-38

11.5.5 FEZECEH chart

Kubernetes #33AT 14241 7 REFH 7 chart, AN EFEWMRSNH, ©REFHEFRKH DN
chart, [ AR SEEIX S el o

1. Bl chart

4T helm create mychart 7%, % chart mychart, W& 11-39 fix.

ubuntu@k8s-master:~$
ubuntu@®k8s-master:~% helm create mychart
Creating mychart
ubuntu@k8s-master:~$
ubuntu@®k8s-master:~% tree mychart
mychart
F— charts
F— Chart.yaml
F— templates

— deployment.yaml

F— _helpers.tpl

I

I

I F— 1ingress.yaml
I F— NOTES. txt

I L— service.yaml
L— values.yaml

2 directories, 7 files
ubuntu@k8s-master:-%

& 11-39
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Helm #8100 HX mychart, JFAERAE38 chart SO JXAE AT 0] AAE b REAif E O
K HCMK chart 1.
Bt chart BRI nginx NWH 7RI, values.yaml WZUNE 11-40 P

# Default values for mychart.
# This 1s a YAML-formatted file.
# Declare variables to be passed into your templates.
replicaCount 1
image:
repository: nginx
tag: stable
pullPolicy: IfNotPresent
service:
name: nginx
type: ClusterIP
externalPort: 80
internalPort: 80
ingress:
enabled: false
# Used to create an Ingress record.
hosts:
- Chart-example.local

& 1140

TR IR FK ZZ% E )7 chart HFAR values.yaml, Chart.yaml, H it | KERKE
SCE AR FH MR E. s, XEBA R T .

2. i, chart

HE R4 bug, chart WAEI 4. Helm 24t T debug ) L E.: helm lint A1 helm
install --dry-run --debug.

helm lint #M chart [, WA L. A4S L.
LEInIRAT MO AE values.yaml [P 8 frim$d VAT RN E 5, WHE 11-41 Prox.

# lUéetTault vaLueas T1aor myCcnart.
2 # This is a YAML-formatted file.
# Declare variables to be passed into your templates
replicaCount: 1
image:
repository: nginx
tag: stable

pullPolicy IfNotPresent

service:
name: nginx
type: ClusterIP
externalPort: 80
internalPort: 80

=
= W o0~y Ul AW

B 1141

helm lint mychart 245 HIXANEEE 12, WE 11-42 B,
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ubuntu@k8s-master:~$

ubuntu@k8s-master:~3% helm lint mychart
==> Linting mychart

[INFO] Chart.yaml: icon is recommended
[ERROR] values.yaml: unable to parse YAML

error converting YAML to JSON: yaml: 1line 8: could not find expected ':'

Error: 1 chart(s) linted, 1 chart(s) failed
ubuntu®k8s-master: ~$

& 1142

mychart HREAE S E L% helm lint. 5 MAEE 5 W Re@E LA, WP 11-43 frox.

ubuntu@®k8s-master:~%
ubuntu®k8s-master:~% helm lint mychart
==> Linting mychart

[INFO] Chart.yaml: icon is recommended

1 chart(s) linted, no failures
ubuntu@k8s-master:~§

&l 1143

helm install --dry-run --debug Sl %23 chart, Jf40HBEDERCE LT YAML %, W
Kl 11-44. & 11-45 P

ubuntu@®k8s-master:~%
ubuntu@k8s-master:~%$ helm install --dry-run mychart --debug
[debug] Creoted tunnel using local port: "46295'

[debug] SERVER: "localhost:46295"

[debug] Original chart version: ""
[debug] CHART PATH: /home/ubuntu/mychart

NAME : solitary-kudu

REVISION: 1

RELEASED: Fri Oct 20 ©09:59:51 2017
CHART: mychart-0.1.0

USER-SUPPLIED VALUES:

{}

COMPUTED VALUES:
image:
pullPolicy: IfNotPresent
repository: nginx
tag: stable
ingress:
annotations: null
enabled: false
hosts:
- chart-example.local
tls: null
replicaCount: 1
resources: {}
service:
externalPort: 80
internalPort: 80
name: nginx
type: ClusterIP

HOOKS :
MANLIFEST :

El 1144
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# Source: mychart/templates/service.yaml
apiVersion: vl
kind: Service
metadata:
name: solitary-kudu-mychart
labels:
app: mychart
chart: mychart-@.1.9
release: solitary-kudu
heritage: Tiller
spec:
type: ClusterIP
ports:
- port: 80
targetPort: 80
protocol: TCP
name: nginx
selector:
app: mychart
relegse: solitary-kudu

# Source: mychart/templates/deployment.yaml
apiVersion: extensions/vlbetal
kind: Deployment
metadata:
name: solitary-kudu-mychart
labels:
app: mychart
chart: mychart-0.1.0
relegse: solitary-kudu
heritage: Tiller
spec:
replicas: 1
template:
metadata:
labels:
app: mychart
release: solitary-kudu
spec:
containers:
- name: mychart
image: "nginx:stable"
imagePullPolicy: IfNotPresent
ports:
- containerPort: 80
livenessProbe;
httpGet:
path: /
port: 80
readinessProbe:
httpGet:
path: /
port: 80
resources:

K& 1145

FA ] LR X ek e, AIWE 5 5 BOHA AT .
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[[]#F, mychart HFAE AZE L4 helm install --dry-run --debug.
3. Z4& chart
MIBRATIUE B, minl LLe3E chart T . Helm S 3FPURp22ds vk

(1) ZHGPEPRI chart, {7 helm install stable/nginx.
(2) i tar %23, B4 helm install ./nginx-1.2.3.tgz.
(3) @IS chart A<Hb H k2%, U0 helm install /nginx.
(4) i#ik URL %3, {540 helm install https://example.com/charts/nginx-1.2.3.tgz.

IXHIRAME A H 52228, Wk 11-46 .

ubuntu@®k8s-master:~$

ubuntu@k8s-master:~$ helm install mychart
NAME ; opinionated-nightingale

LAST DEPLOYED: Fri Oct 20 10:14:06 2017
NAMESPACE: default

STATUS: DEPLOYED

RESOURCES:

==> vl/Service

NAME CLUSTER-IP EXTERNAL-IP PORT(S) AGE
opinionated-nightingale-mychart 10.100.28.221 <none> 80/TCP Os

==> vlbetal/Deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE

opinionated-nightingale-mychart 1 1 1 ) @s

NOTES:

1. Get the application URL by running these commands:
export POD_NAME=$(kubectl get pods --namespace default -1 "app=mychart,release=opi
echo "Visit http://127.0.0.1:8080 to use your application”
kubectl port-forward $POD_NAME 8@80Q:80

ubuntu@k8s-master:~$

K& 1146
"9 chart 35 #] Kubernetes 52f¥ /o, 8 n] DX H9E47 5 4 4 1h 0K 1 .
4. 15 chart HINEICE

chart I HGUGE of LA g e, BIAHAb R s stae W ] 1. &1 HTTP Server #§
] LLHAE chart ©FE. FIfiERE k8s-nodel 192.168.56.106 3564 .

(1) 7& k8s-nodel _LJE5I— httpd &4y, W 1147 fios.

root®k8s-nodel: ~#
root®k8s-nodel:~# mkdir /var/www
root@®k8s-nodel:~#

root®k8s-nodel:~# docker run -d -p 8080:80 -v /var/www/:/usr/local/apachez/htdocs/ httpd
f3d5f0779a04a03074bd332764263e0283d8548e8f9b2b96dc744e098b45ced?5
root@®k8s-nodel ; ~#

& 1147
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(2) it helm package ¥ mychart 745, Wil 11-48 fi7R.

ubuntu@k8s-master:~$
ubuntu@®k8s-master:~$ helm package mychart

Successfully packaged chart and saved it to: /home/ubuntu/mychart-0.1.0.tgz
ubuntu@k8s-master:~$

& 1148

(3) 44T helm repo index AN index XA, Wil 11-49 fhiow.

ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$ mkdir myrepo

ubuntu®k8s-master:~$ mv mychart-0.1.0.tgz myrepo/

ubuntu®k8s-master:~% helm repo index myrepo/ --url http://192.168.56.106:808@/charts
ubuntu@k8s-master:~% 1s myrepo/

index.yaml mychart-90.1.0.tgz

ubuntu@k8s-master:~$

Kl 1149

Helm 237941 myrepo HxHIIH tgz BIF4 K index.yaml. --url 5 128G R
Uil g4 B ALkl index.yaml 83k T AIEEEH T chart (96 S, WK 11-50 Frs.

apiVersion: vl
entries:
mychart:
- apiVersion: vl
created: 2017-10-21T16:39:39.184818935+08:00
description: A Helm chart for Kubernetes
digest: ae8d7138002d432014dc8638ec37202823e9207445¢caf08a660d154b26e936¢ea
name: mychart
urls:
- http://192.168.56.106:8080/charts/mychart-0.1.0.tgz
version: 0.1.0
generated: 2017-10-21T16:39:39.184265707+08:00

& 11-50

A R mychart iIX-— chart.
(4) ¥ mychart-0.1.0.tgz fl index.yaml 443 k8s-nodel [1Y) /var/www/charts H3x, Ul
Kl 11-51 fioR.

root@®k8s-nodel: ~#
root@k8s-nodel:~# 1s /var/www/charts/

index.yaml mychart-0.1.0.tgz
root@k8s-nodel: ~#

B 11-51

(5) B helm repo add ¥ @rEEANE] Helm, ifE 11-52 Phos.
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ubuntu@k8s-master:~$

ubuntu@®k8s-master:~% helm repo add newrepo http://192.168.56.106:8080/charts
"newrepo"” has been added to your repositories

ubuntu@k8s-master:~$

ubuntu@®kB8s-master:~$ helm repo list

NAME URL
stable https://kubernetes-charts.storage.googleapis.com
local http://127.0.0.1:8879/charts

newrepo http://192.168.56.106:8080/charts

B 11-52

G4 M newrepo, Helm &M EE F# index.yaml.
(6) MAECZE ] LL repo search 3l mychart |, W& 11-53 Pros.

ubuntu@Pk8s-master:~%

ubuntu@Pk8s-master:~% helm search mychart

NAME VERSION DESCRIPTION

local/mychart ©.1.0 A Helm chart for Kubernetes
newrepo/mychart ©.1.90 A Helm chart for Kubernetes
ubuntu@k8s-master:~$

K& 11-53

7 newrepo/mychart, iX BLiff 4 local/mychart. iX K AHEATH 2 BTN
A, mychart BA4%[RZP 3] T local R )%

(7) e&n L EEMNH G %4 mychart T, WE 11-54 Fis.

ubuntu@k8s-master:-$%

ubuntu@®k8s-master:~% helm install newrepo/mychart
NAME : guilded-jellyfish

LAST DEPLOYED: 5at Oct 21 16:49:31 2017
NAMESPACE: default

STATUS: DEPLOYED

RESOURCES:

==> vl1/Service

NAME CLUSTER-IP EXTERNAL-IP PORT(S) AGE
guilded-jellyfish-mychart 10.109.0.87 <none> 80/TCP @s

==> vlbetal/Deployment
NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE
guilded-jellyfish-mychart 1 1 1 ) @s

NOTES :

1. Get the application URL by running these commands:
export POD_NAME=$(kubectl get pods --namespace default -1 "app=mychart,r
echo "Visit http://127.0.0.1:8080 to use your application”
kubectl port-forward $POD_NAME 8080:80

K 11-54

(8) HLLE AN T chart, MIFE% H] helm repo update ALK index, 41
11-55 Pz
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ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ helm repo update

Hang tight while we grab the latest from your chart repositories...
...Skip local chart repository

...Successfully got an update from the "newrepo"” chart repository
...Successfully got an update from the "stable" chart repository
Update Complete. & Happy Helming!®

ubuntu@k8s-master:~$

B 11-55

XAMEVEA T Ubutun ) apt-get update .

INGS

AZERA¥ 2] T Kubernetes 055 FE 4% Helm.

Helm ibFATIFEWAR apt B HE deb WHFE%EE. A& THAMI PR AL H .

Helm % /i Al Tiller R4S284H % % )i 5578 B chart, IRZS25 51 97 B release.
chart & Helm MMNHFTEAE L ©H—H AP B F i pk. Hrb B2 2, Bk

HiE T Kubernetes %X R PEMNECE (58, Helm FEEBE T values.yaml SEZ{IAL BT .

Helm A HRZHECSK chart, JFARH PO TR T H. HA T BFEE H S chart

wE, BB I chart.
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12 =
2

AREFZATTE Kubernetes 4% iX AN 3 51,

Kubernetes 1@%£Mﬁﬂ|ﬂ|%ﬁ}fﬂ'ﬁ%%1ﬁ%‘tﬁﬂlﬁjﬁ A EIAEZEAN Pod. Pod. Service. #hialZH
P2 1) B — R nl SE ) 7 sCHRIMRE I IF 4T84, Kubernetes W 2% 1] 61 o $E I iX AN PR . A
EARE R A

(1) Kubernetes Pz% iR,
(2) HRPMLE %
(3) Network Policy.

Kubernetes 4Z{SEY

Kubernetes K H 1% 3k T b - ik 25 (8] (R P 2 ALY, BERE R BES Pod #H HCAM 1P
Hisik, Pod ZIEIAFERCA NAT it HEGlEG. 74, B4 Pod HHIE ML FE Pod
IP, fEWgiE It localhost JHAS .

X IR 28 AL 7R X6 N FH A o RV B GAAH > A, N AT CLIE & O A 1l A% 558 9 2% 1T 75 3
Kubernetes. B Pod nJ#EAEZE N NHOLI RS, 11 Pod H AL N i g G 1ER— R4
RIS ] BERE

AR AR M BIRY N AR I 2 B S AR AT A5 o FNR sani T AR S A, iX Hnf
MER IR 4.

1. Pod NE2EZIBIRUES

™ Pod HERIZEANT AL, Pod WP A BSSARAELNT  Figdy, XA A [A]
(A SCAE R GE. IPC I 2% 1 44 4% [
ANE] Pod Z [RIANAEAESm I Ry a) @, KRS Pod #F H A IP Huhik, HREAA
i localhost I, REBRHFEALH M E A A FTE Pod [ Hhk2=[H].
bl Pod A AW/ 4E container-Al Fll container-A2, container-Al F¥mld 1234 i
Wr, 4 container-A2 %23 localhost:1234 I, SCFr bEgi/2EVI M container-Al. XA 5IH]
MR RER Pod B 5, HIfT Pod B H[F)AAS container-B1 BAE MW 1234 % .



2. Pod Z|8H0IEE

Pod 1) 1P ;&G0 ULIY), EPEERE-R AR HAth Pod FIFF si#fnl DL IP HEES Pod
HAG, XMIEG AT LA BT bk e, BEiE s CEEHOR . Pod P EIAIZMEATE H IF) 2
7] 1P, X0 B bR rE ) i 42 AR &A1 IPLE],  Lh i DNS o) DLE fAEH

3. Pod 5 Service BUES

Pod [8] n] DL f it 1P HuhbidE s, {Hui$e /2 Pod X0iEXT 511 IP. #E Kubernetes Z 1,
Pod W] HE2 A ZEH B SR G0 ZE , th st /2 108 Pod 119 1P A2 8] )2 1F) o 4 T U IX /N 0], Service 42
fit 7 Y5 Pod BN )Z. LR EImIY) Pod WHAIZZAY, Service #BAE AAEE (R ¥ XT Fh HE {1k i
% o [AlIF, Service FEAM 1 iy n] FHAN 4 # )6, Service M TTKIER Y K4 IEMiT) Pod.

4. HMEBiaIE)

Joe A& Pod 1] 1P 1842 Service [F) Cluster IP, ‘EAl1 R GE7E Kubernetes FERFH nf W, XSFEEEE
Z AN S, XL TP E#RSE AT .
Kubernetes #2411t 7 R LN RER 5 Pod 115 -

® NodePort. Service i i Cluster 7 & 695 535 0 3 I REIR Fo 37T vLid 5T
<NodelP>:<NodePort> 7] Service.

® [LoadBalancer. Service #]H cloud provider #4£49 load balancer X742 4EAR 4,
cloud provider 7 7v-F load balancer 89/ & 19 Service. H AT X &89 cloud provider
A GCP. AWS. Azur %,

SMMERE

28T T, e SIEERAE ?

AT ORUERIZE 7 SERAREAL . TR IEA R, Kubernetes K H T Container Networking
Interface (CNI) MG .

CNI s HH CoreOS & AR M E VG, TH Tidifl (Plugin) BIAYG)HAES I 48 4%,
WipE 12-1 Prs.

128



Container Network Interface (CNI) Drivers

Co nta_iner
Runtime

2

Container Network Interface (CNI)

Loopback Bridge PTP MACvlan IPvlan 3rd-Party
Plugin Plugin Plugin Plugin Plugin Plugin

A 12-1

CNI [ U2 SCFF 2 MRS runtime, AUAUE Dockers CNI [ R RE S F7 AN [F]2H 21
A a] F RS =5 4d, IXHa4E N R AR | 1, nl BLR TEIEFEE & 1 2% 7 5.

Hirc A 2 FF Kubernetes [M%% /7%, LAl Flannel. Calico. Canal. Weave Net %,
R EATTERSEER T CONT By, H P CRIESER R 55, A2 M BRER—FF, HEIEE] Pod
ALY 1P, n] LE RS « XHIHE TANE 7 ZIIE)Z SEIAE, FHKHEET VXLAN [
Overlay SCHEL, A N2 Underlay, YEfEEA XA HAHEET SFF Network Policy

Network Policy

Network Policy 7 Kubernetes [ F#TJi. Network Policy it Label i£# Pod, Jf45
€ HAlL Pod B(ARFUNAT 5IXEE Pod 1S

POANFOL R, BT Pod AZARRRE K, BIAEART KRUE ) M 25 I EARRE WS Vs 0] Pod, 3¢ HEA7]
BRil. 8 Pod a2 X T Network Policy i, HA5 Policy fRVFIIU &= A HEVI M) Pod.

AL, AEFAER Kubernetes M%7 52 HF Network Policy. LI Flannel #iAs SCHF,
Calico /& FF). FA4E P ARKEA Canal Ki#H7~ Network Policy. Canal X/~ HEIN B IR
&8, ¢ H Flannel SEHL Kubernetes fEAFM 2%, [A]I X H Calico 5L Network Policy .

12.3.1 #BZE Canal

8 Canal 535 HAD Kubernetes P44 i ZAEE B, #SAETAT T kubeadm init 4]
a4k Kubernetes SERFZ JaiHIdE kubectl apply “ZZEAHMN IR LS J7 5 WU, B RKEFH 7
EEEVAT H AN 2% 75, AR B R G 2 5 HF.

U T BT AR, S 1R L VAR AE R T A _EFR AT kubeadm reset, 2R J5 i i) PAFL HE 3.3.1
/N “HIERAL Master” WP TIARIGEACEERE T .

kubeadm init --apiserver-advertise-address 192.168.56.105
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—-pod-network-cidr=10.244.0.0/16

AN 5 4% B8 R https://kubernetes.io/docs/setup/independent/create-cluster-kubeadm/ ‘%7 2%
Canal. SCRYSIHY 75 M0 WY 28 7 St 228 ik, il 12-2 fros.

Choose one... Calico Flannel Kube-router Romana Weave Net

The official Canal set-up guide is here.

Note:

= For Canal to work correctly, --pod-network-cidr=18.244.08.8/16 has to be passed to kubeadm init .

= Canal works on amd64 only.

kubectl apply -f https://raw.githubusercontent.com/projectcalico/canal/master/k8s-install/1.
kubectl apply -f https://raw.githubusercontent.com/projectcalico/canal/master/kB8s-install/1.

e |

A 12-2

AT W B g2 E Canal:

kubectl apply -f
https://raw.githubusercontent.com/projectcalico/canal /master/k8s-install/1.7/r
bac.yaml

kubectl apply -f
https://raw.githubusercontent.com/projectcalico/canal/master/k8s-install/1.7/c
anal.yaml

BRI G, nDLEFED] Canal AHEZH4E, WK 12-3 fios.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get --namespace=kube-system daemonset canal

NAME DESIRED CURRENT  READY UP-TO-DATE AVAILABLE NODE SELECTOR  AGE
canal 3 3 3 3 3 <none> 5d
ubuntu@k8s-master:~$

ubuntu@k8s-master:~% kubectl get --namespace=kube-system pod -o widelgrep canal

canal-fkrl8 3/3 Running @ 5d 192.168.56.107 k8s-node2
canal-pqvqZ2 3/3 Running @ Sd 192.168.56.105 k8s-maste
canal-wtlhk 3/3 Running @ 5d 192.168.56.106 k8s-nodel
ubuntu@k8s-master:

K 12-3

Canal {4 DaemonSet #7 2IBE117 50, J& T kube-system iX“> namespace.

12.3.2 3L Network Policy

N 187~ Network Policy, A15GHE — 4> httpd N H, HACE CAF httpd.yaml W& 12-4
PR
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apiVersion: apps/vlbetal
kind: Deployment
metadata:
name: httpd
spec:
replicas:
template:
metadata:
labels:
run: httpd
spec:
containers:
- name: httpd
image: httpd:latest
imagePullPolicy: IfNotPresent
ports:
- containerPort:

apiVersion: vl
kind: Service
metadata:

name: httpd-svc

spec:

type: NodePort

selector:
run: httpd

ports:

- protocol: TCP
nodePort:
port:
targetPort:

&l 12-4

httpd H = EIA, J# i NodePort AU Service AFAMEAEARS . SENH, W& 12-5
Bl 7 o

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl apply -f httpd.yml

deployment "httpd" created

service "httpd-svc" created

ubuntu@k8s-master: ~$

ubuntu@k8s-master:~$ kubectl get pod -o wide

NAME READY STATUS RESTARTS NODE
httpd-b5c6f48-gs7p2 1/1 Running @ k8s-nodel

httpd-b5c6f48-p86tvy 1/1 Running @ k8s-nodel
httpd-b5c6f48-gxzxg 1/1 Running 0 k8s-node2
ubuntu@k8s-master:~§

ubuntu@k8s-master:~$ kubectl get service httpd-svc

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE

httpd-svc  NodePort 10.104.77.239 <none> 8080:30000/TCP  Zm
ubuntu@k8s-master:~$

A 12-5
A i AR Network Policy, Sk H nf LA Ur ), Wil 12-6 Fros.
(1) Ja3I— busybox Pod, BEEnJLAUjin] Service, tn[LL Ping FIFIA Pod.
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132

ubuntu@k8s-master: ~$

ubuntu@k8s-master:~$% kubectl run busybox --rm -ti --image=busybox /bin/sh
If you don't see a command prompt, try pressing enter,

/ #

/ # wget httpd-svc:8080

Connecting to httpd-svc:8080 (10.104.77.239:8080)

-LndEx'htm'l_ 10% | EE S S EE R EE R EE S R E L EE R SRR EE R E R R

/ #

/ # ping 10.244.1.7

PING 10.244.1.7 (10.244.1.7): 56 data bytes

64 bytes from 10.244.1.7: seq=0 tt1l=62 time=1.696 ms
04 bytes from 10.244.1.7: seg=1 tt1l=62 time=0.558 ms
64 bytes from 10.244.1.7: seg=2 ttl=62 time=0.497 ms

K 12-6

(2) HEHT A LLYT A Service, LA Ping FFEIA Pod, 1 12-7 Fraw,

root@k8s-node? : ~#

root@k8s-nodeZ:~# curl 10.104.77.239:8080
<html><body><hl>It works!</hl></body></html>
root@k8s-nodel:~#

root@k8s-nodeZ:~# ping -c 3 10.244.1.7

PING 190.244.1.7 (10.244.1.7) 56(84) bytes of data.

04 bytes from 10.244.1.7: icmp_seg=1 ttl=063 time=0.487 ms
o4 bytes from 10.244.1.7: icmp_seq=2 ttl=063 time=0.494 ms
o4 bytes from 10.244.1.7: icmp_seq=3 ttl=63 time=0.495 ms

& 12-7

(3) &S (192.168.56.1) nJLLiJja] Service, I 12-8 Fis.

-
=+ -~ curl 192.168.56.106:30000
<html><body><h1>It works!</hl></body></html>
<> ~

& 12-8

IAE B EE Network Policy, #IFE 12-9 Frs.

kind: NetworkPolicy
apiVersion: networking.k8s.io0/v1
metadata:

name: access-httpd
spec:

podSelector:

matchLabels:
run: httpd (1

ingress:
- from:
- podSelector:
matchLabels:

access.
ports:
- protocol: TCP
port:

& 12-9

@ € R Network Policy H U7 ] RN T label 4 run: httpd [¥) Pod, B[ httpd



N H P = EIA Pod.
@ ingress HiE X HF label 4 access: "true" [¥) Pod A GEVi AN H .
@ Hueviiel 80 .
it kubectl apply Bl Network Policy, & 12-10 7.

ubuntu@®k8s-master:~$

ubuntu@®k8s-master:~$% kubectl apply -f policy.yaml
networkpolicy "access-httpd" created
ubuntu@®k8s-master:~$

ubuntu@k8s-master:~$ kubectl get networkpolicy
NAME POD-SELECTOR  AGE

access-httpd run=httpd 32s
ubuntu@k8s-master:~$

K 12-10
IS UE Network Policy ¥4 %tk
(1) busybox Pod CZ&ANGEVS M) Service, WP 12-11 PFrox.

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$% kubectl run busybox --rm -ti --image=busybox /bin/sh
If you don't see a command prompt, try pressing enter.

/ #

/ # wget httpd-svc:8080 --timeout=5

Connecting to httpd-svc:8080 (10.104.77.239:8080)

wget: download timed out

/ #

& 12-11

Wi Pod #HNT label access: "true" LAEVI M BINH, {H Ping c&4idtil, W 12-12
PR

ubuntu®k8s-master: ~}

ubuntu@®k8s-master:-~$ kubectl run busybox --rm -ti}--labels="access=true"|--image=busybox /bin/sh
If you don't see a command prompt, try pressing ernter:

/ #

/ # wget httpd-svc:8080

Connecting to httpd-svc:8080 (10.104.77.239:8080)

'Lndex.htm'l. 1@6% |t:l:*****#*********:Iuk**********:I:*******#*********t*****| 45 @@EI:EJ
/ #

/ # ping -c 3 10.244.1.7

PING 10.244,1.7 (10.244.1.7):. 56 data bytes

--- 10.244.1.7 ping statistics ---
3 packets transmitted, @ packets received, 100% packet loss
/ #

K 12-12

(2) BT A EEAREVIN Service, 1t Ping ARIFEIA Pod, WK 12-13 fiox.
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root®k8s-node : ~#

root@®k8s-node2:~# curl 10.104.77.239:8080 --connect-timeout 5
curl: (28) Connection timed out after 5001 milliseconds
root@k8s-node? : ~#

root@k8s-nodeZ:~# ping -c 3 10.244.1.7

PING 10.244.1.7 (10.244.1.7) 56(84) bytes of data.

--- 10.244.1.7 ping statistics ---
3 packets transmitted, @ received, 100% packet loss, time 1999ms

& 12-13

(3) BEEEHM (192.168.56.1) & AHEV A Service, WK 12-14 PFrox.

-
=+ ~ curl 192.168.56.106:30000 --connect-timeout 5
curl: (28) Connection timed out after 5003 milliseconds
-3 o~

& 12-14

I R A E LR A REAS (192.168.56.1) AUy i) BN H, nfLI%H Network Policy
Bl 12-15 B g 4.

kind: NetworkPolicy
apiVersion: networking.k8s.10/v1l
metadata:
name: access-httpd
spec:
podSelector:
matchLabels:
run: httpd
ingress:
- from:
- podSelector:
matchLabels:

ports:
- protocol: TCP
port:

& 12-15

i) Network Policy, W& 12-16 Fin.

ubuntu@k8s-master:~3$
ubuntu@k8s-master:~3 kubectl apply -f policy.yaml

networkpolicy "access-httpd" configured
ubuntu@®k8s-master:~$

& 12-16
IRAE, SERET SMEERAS (192.168.56.1) C&(EW N T, WK 12-17. K 12-18 fizx.
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root@k8s-nodeZ ; ~#
root@k8s-node2:~# curl 10.104.77.239:8080

<html><body><h1>It works!</hl></body></html>
root@k8s-node2:~#

B 12-17

- o~
= ~ curl 192.168.56.106:30000

<html><body><hl>It works!</hl></body></html>
- o~

& 12-18

b TiE I ingress PREIZEANIAE, WnlCLH egress FREIZMHMITRE. KEWUSHEE
WY AH O SCRY R R, IX AR T .

NG
Kuberetes A SR TALIGIAHIN, 84 Pod AV BTN 1P, JF HATAEHEIR (.

CNI #iafff5 Kubernetes nJ LR JHIEFEZ M Plugin SCPRETERI 25 .
Network Policy 5T Kubernetes 5 A1)/ 2% 1 in) 5 HIH L] o
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. 13
Kubernetes Dashboard

HITHI & Kubernetes A A A TER S ag 247 LR kubectl 58kl A T HELE
FEIWIH P ARLY:, Kubernetes A A2 T 1T Web 1) Dashboard, H ) nJLLH Kubernetes
Dashboard #3& A&ACII N . N H FPIRA . AT M B AR5 UL B HE Kubernetes (1)
A

f£ Kubernetes Dashboard 1 n] DA&F SEAFHH N H i1 IRAS, B REWS B 2 AME 5%
Kubernetes %% ¥, tC 4l Deployment. Job. DaemonSet % . H F* 1/ LL Scale Up/Down
Deployment. $41T Rolling Update. H 5 5> Pod 8W&IH L [n) S 50E 8 1 W H . Dashboard HE
R S MR PR B A HEE B

i LAk, Kubernetes Dashboard #&fiL T kubectl K148 /580 hhe, K 0] AR HEf i -4 T

ey =
LR
Kubernetes ERIA T 35 Dashboard, nJif it By A2,

kubectl create -f
https://raw.githubusercontent.com/kubernetes/dashboard/master/src/deploy/recom
mended/kubernetes-dashboard. yaml

Dashboard 7F kube-system namespace @] H ) Deployment 1 Service, 4] 13-1
B

ubuntu®k8s-master:~$ kubectl --namespace=kube-system get deployment kubernetes-dashboard
NAME DESTRED CURRENT UP-TQ-DATE AVATLABLE AGE

kubernetes-dashboard 1 1 1 1 17h

ubuntu@k8s-master:~$

ubuntu@k8s-master;~$% kubectl --namespace=kube-system get service kubernetes-dashboard
NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
kubernetes-dashboard ClusterIP 10.110.199.111 <none> 443/TCP  17h

13-1

K28 Service 72 ClusterIP 287, 24 1 7 AT H , Tl Tnf 1l id kubectl --namespace=kube-system
edit service kubernetes-dashboard 1Z14i% NodePort XA, 4l 13-2 Prw.



spec:
clusterIP: 10.110.199.111

ports:

- port:
protocol: TCP
targetPort:

selector:
k8s-app: kubernetes-dashboard

sessionAffinity: None
type: NodePort
status:

loadBalancer: {}

& 13-2

PRIFAE L, B2 4 Service Z3HC 1 ¥ 1 31614, Wil 13-3 Pios.

ubuntu@k8s-master:~$
ubuntu@®k8s-master:~3% kubectl --namespace=kube-system get service kubernetes-dash
NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S

kubernetes-dashboard NodePort 10.110.199.111 <none> 443:31614/TCP
ubuntu®k8s-master:-~$%

& 13-3

) U 8% 7 ] Dashboard https://192.168.56.105:31614/, &5t 13-4 fizs.

Kubernetes Dashboard

Authentication method:

(® Kubeconfig

(O Token

Kubeconfig YAML file ™

& 13-4

ECESERR

Dashboard 3Z#F Kubeconfig 1 Token WYFPIAUE I, A [ jACECE, A1l e &
4+ dashboard-admin.yaml 4 Dashboard ZXIAH P IKT admin APR, Wi 13-5 Fios.
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apiVersion: rbac.authorization.k8s.10/vlbetal
kind: ClusterRoleBinding
metadata:
name: kubernetes-dashboard
labels:
k8s-app: kubernetes-dashboard
roleRef:

apiGroup: rbac.authorization.k8s.10

kind: ClusterRole

name: cluster-admin

subjects:

- kind: ServiceAccount
name : kubernetes-dashboard
namespace: kube-system

& 13-5

AT kubectl apply 2420, WK 13-6 s,

ubuntu@k8s-master:~$%

ubuntu@k8s-master:~$ kubectl apply -f dashboard-admin.yaml

clusterrolebinding "kubernetes-dashboard"” created

ubuntu@k8s-master:~%

& 13-6

IR B 4 oo B s o TR F) SKIP gt ] LAidE N Dashboard T, W& 13-7 Fios.

kubernetes Q, Search

Daemon Sets
Deployments

Jobs

Pods

Replica Sets
Replication Controllers

Stateful Sets
Discovery and Load Balancing

Ingresses

Semvices

Cluster
Services
Namespaces
MNodes Mame = Labels Cluster IP nternal endpoints
Persistent Valumes component: apiserver kubernetes-443 TCP
@ kubernetes 10.96.0.1 )
Roles provider: kubernetes kubernetes:0 TCP
Storage Classes
Secrets
Namespace
defaut = Mame + Type
T default-token-cxSxr kubernetes.io/service-account-token
Workloads

138
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Dashboard REZHS

Dashboard [P 5 HIR[&]V5, 20 A =" KIF X 3,

(1) TEBERAE DX, Qb 13-8 Fras. fEIX LA P o] DURZAE R 0 5508 . Gl DRy nliB H .

kubernetes

CL Search

+ CREATE

a

13-8

(2) 7238 3. Tl Wi ) PLA A A BLARRE R IR b BE IR . S PR I3 B

W= L R P2k

® Cluster ZA49 TRk, 4B 13-9 P
® Namespace &H|69 5K, 4B 13-10 P

RIS 1/2  default Namespace, W LA T4, Wil 13-11 Prox.

Cluster

Namespaces
Nodes
Persistent Volumes

Roles

Storage Classes

13-9

(3) HE] FIKIX,

EF AP L TSR, IR BRI Yo

mE 13-12 s

MNamespace

default

Overview

Workloads

Daemon Sets
Deployments

Jobs

Pods

Replica Sets
Replication Controllers

Stateful Sets
Discovery and Load Balancing

Ingresses

Services
Config and Storage

Config Maps
Persistent Volume Claims

Secrets

All namespaces

NAMESPACES

default

kKube-public

kube-system

13-10

s

™

13-11

SHIEH Y], Wl Pods,
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13.4.1

140

Pods
Name MNode

a kubernetes-dashboard-747c4iTet-wwlz7 k8s-nodel

9 kube-proxy-jch75 k8s-nodel

0 kube-flannel-ds-f7wgk k8s-nodel

0 kube-flannel-ds-Injgt k8s-node?

Q kube-proxy-9cggh k8s-nodel

Q kube-flannel-ds-bgclx k8s-master
@ kube-apiserver-k8s-master k8s-master
@ kube-scheduler-kis-master k8s-master
@ etcd-k8s-master k8s-master
@ kube-controller-manager-k8s-master k8s-master
Q kube-dns-S45bcdbfd4-6zrow k8s-master
0 kube-proxy-g6j8m k8s-master

Status

Running

Running

Running

Runmning

Runmning

Running

Running

Runmning

Running

Running

Running

Running

Restarts

Age

18 hours

18 hours

18 hours

18 hours

18 hours

18 hours

18 hours

18 hours

18 hours

18 hours

18 hours

18 hours

& 13-12

BRI

R ORFA

43 JLA Dashboard [ #L7RUAE FH 17 5,

#R2E Deployment

Lo T ERAE X ¥ + CREATE 340, W 13-13 fis.

Deploy a Containerized App

(®) Specify app details below

() Upload a YAML or JSON file

Number of pods *

Mong

 SHOW ADVANCED OPTIONS

DEPLOY CANCEL

0s24

13-13




P DL E A AN R B N 4 7 iR RIAEEEE R, Welbl B YAML AoE X
PFo GRGE EARECESCHF, e LA R R A B8, 1 AN A Deployment.

13.4.2 71E%IR{E
St TR IR, T LA AT SRR, R 13-14 B

Deployments Search X
Mame = Mamespace Labels Pods Age mages
0 kubemetes-dashboard kube-system k8s-app: kubernetes-das. 1/1 18 hours geriefgoogle_containers/k

gerio/google_containe
@ kube-dns kube-system kis-app: kube-dns 141 18 hours geriofgoogle_containg  Seale
gcrio/google_containe

Delete

Wiew/edit YAML

& 13-14

B, oy View/edit YAML, 0] FLEAE PR IVIRC &, DRAFfG L BPAERL, HAUR S kubectl
edit —Ff, A 13-15 fiors,

Edit a Deployment
powered by ace

1

2 "kind": "Deployment”,

3 "apivVersion": "extensions/vlbetal",

4~ "metadata": {

5 "name": "kube-dns",

6 "namespace": "kube-system",

7 "selfLink": "/apis/extensions/vlbetal/namespaces/kube-system

/deployments/kube-dns”,

8 "nid": "a676a020-c2c9-11e7-abbf-0800274451ad",
9 "resourceVersion": "33294",

10 "generation": 1,

11 "creationTimestamp": "2017-11-06T08:08:192",
12 - "labels": {

13 "k8s-app": "kube-dns"

14 b

15 - "annotations": {

16 "deployment.kubernetes.io/revision": "1"

17 }

18 o

19 - "spec": {
20 "replicas": 1,
21~ "selector”: |
22 ~ "matchLabels": {
23 "k8s-app": "kube-dns”
24 }
25 Y,
26 ~ "template": {
27 - "metadata": {
28 "creationTimestamp": null,
29 - "labels": {

CANCEL COPY UPDATE
& 13-15
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13.4.3 EBEFXRBIFHAEE

IS

Lo AN RIS 1F) 44 5, ] LEE TG B, AR5 kubectl describe

o

ﬁr Q”%I 13-16

Details

Name: kube-dns

Mamespace: kube-system

Labels: kfs-app: kube-dns

Selector: kBs-app: kube-dns

Strategy: RollingUpdate

Min ready seconds: 0

Revision history limit: Mot set

Rolling update strategy: Max surge: 10%, Max unavailable: 0

Status: 1 updated, 1 total, 1 available, 0 unavailable
Status

New Replica Set

Mame Namespace Labels Fods Age Images

k8s-app: kube-dns

pod-template-hash: 101...

Old Replica Sets

There is nothing to display here

ger.io/google_containers/k
@ kube-dns-545bcdbfd4 kube-system 1/1 18 hours gerio/google_containers/#
ger.io/google_containers/

& 13-16

1344 &EF Pod HZE
£ Pod M HACHHYE (DaemonSet. ReplicaSet %) Ul .o = %4, nJPIEH Pod 1 H

HE P 2

142

HAAREE kubectl logs —FF, W& 13-17 Fras.

Logs from kube-flannel

11186 B8:89:58.639451 53 of defTault interfTace
T11A6 AR:A9:58 64A318 kL”]E'”ar”jE|{jS'f?b”gk 1 name enpAs3 and address
I1186 BB:89:58.648365 address to interface addr
I1166 68:00:58.650718 : kLHJQ-ﬂar”qQ|{j54rﬂqt yde contreller to sync
I1186 BB:69:58.658808 4 manager

11186 BE:09:59.651546 kube.go:1: Node controller sync successful

I1186 9B8:89:59.651575 main.g Created subnet manager: Kubernetes Subnet Man

11106 B8:09:59.651580 1 main.go:2: ] Installing signal handlers
"f;

11186 B8 :69.59.651795 1 main.ygo:348] Found nelwork config - Backend Lype: wvxlan
I1186 8B8:89:59.651863 vxlan.go:119] VXLAN config: VNI=1 Port=8 GBP=false DirectR
I1186 BB:89:59.659647 1 main.go:295] Wrote subnet file to /run/flannelsfsubnet.env
11786 B8:89:59.659/14 main.go:299] Running backend.

T11686 AR:A9:59 659781 main.go:317] Waiting for all goroutines to exit

I1186 BE:89:50 650815 vxlan_network.go:56] watching for new subnet leases

Logs from 11/6/17 8:09 AM 10 11/6/17 8:09 AM

& 13-17

Kubernetes Dashboard St iF A 4f, BEREYER, WA GUI WP kubectl, BEZ 1)

HRFE HOIRER.



INGS

AKEA 4 T Kubernetes Dashboard [1)°222E 814 FH /7%, Dashboard GE5¢ % H & 5 B ) A
7 LAE, W PIEAA4T LA kubectl [ 25 £M7E .
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14 5

Kubernetes EER¥GE

)% Kubernetes FEAF I E A AN H HES-

-HERIZATROR, RATHE LR

= .
{__!-’ o

SR ASIEW I, P BRI 2w HB, AR 8 1Y BT IR A Y 1 R

K

Kubernetes &

CR9, 4PN ER B L B A ISR SE PR, IER

R SR NN R T R E T S

A 118 Kubernetes & H I IME T SE, P E=STHE

}ED

JL;‘

Weave Scope

Weave Scope »& Docker 1 Kubernetes nJARALIHE T H . Scope $2fit 1 H_ b FFIEERF
SEAh AT N, H ) 5E BRI, P AT EUARAR G 79 A XK A AU Y B BEA TSI IR 22 A0 ) i 2

rm P ==

1411 %3

Scope

‘Z3¢ Scope MITEARTEI R, $ATW Fig2:

kubectl apply --namespace kube-system -f

"https://cloud.weave.

| tr _d '\I'l')"

AW Ep

ubuntu®k8s-master:
ubuntu®k8s-master:

NAME
weave-scope-agent

ubuntu@k8s-master:
ubuntu®k8s-master:

NAME

weave-scope-app
ubuntu@®k8s-master:
ubuntu®k8s-master:

NAME
weave-scope-app

ubuntu@k8s-master:

works/k8s/scope.yaml?k8s-version=$ (kubectl version | base64

AW 14-1 Pros I AH S H A

~%

~% kubectl get --namespace=kube-system daemonset weave-scope-agen
DESIRED CURRENT READY UP-TO-DATE AVAILABLE NODE SELE
3 3 3 3 3 <none:

~%

~$ kubectl get --namespace=kube-system deployment weave-scope-app

DESIRED CURRENT UP-TO-DATE  AVAILABLE AGE

1 1 1 1 18h

~$

~%$ kubectl get --namespace=kube-system service weave-scope-app

TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE

NodePort 10.106.149.68  <none> 80:30693/TCP  18h

~$

ubuntu®k8s-master:~$% kubectl get --namespace=kube-system pod | grep weave
weave-scope-agent-765g2 1/1 Running @ 18h
weave-scope-agent-nchjr 1/1 Running @ 18h
weave-scope-agent-wnzn4 1/1 Running @ 18h
weave-scope-app-567cfdbéd5-kkZcg 1/1 Running @ 18h
ubuntu@®k8s-master:~$%

14-1




(1) DaemonSet weave-scope-agent, SRR EALSIZ21TIH) scope agent 277, 51
W S 2

(2) Deployment weave-scope-app, scope N, M agent FREUEHE,
PSP H.,

(3) Service weave-scope-app, #htAs& ClusterIP
M4 NodePort.

i Web Ul B~

R, /T ME, 2l kubectl edit 12

14.1.2 M

o) 8% U7 1) http:/192.168.56.106:30693/, Scope ER A 7R M HT BT A Y Controller
(Deployment. DaemonSet 55) , W& 14-2 fix.

Scope

o e ] w Weave Scope XK | =
€ () 192168.56,106:30693 e O Searct
w weavescope Q. SEARCH PROCESSES CONTAINERS PODS HOSTS 2 GRAPH @ TABLE
BY NAME BY DNS NAME CONTROLLERS WEAYE NET ~ Ay
P Memary
BY IMAGE SERVICES
kube-dns kube-flannel-ds kube-proxy

& MODES (4 FILTERED)

Show Unmanaged

ult Kl

1. IRINEHE

Scope 43 H i i FHAEE BT 4R Th, g TiiEl PODS, 2SR Pod LA
Pod Z [BI[AAKIS G R, Wil 14-3 s

I

Sy stem

Hide Unmanaged

All Namespaces

Deployment of 1 pod

kubernetes-dashboa...

Deployment of 1 pod

&l 14-2

DaemonSet of 3 pods

WEE‘JE'SCDPE'EQEI’IT
DaemonSet of 3 pods

DaemonSet of 3 pods

weave-scope-app
Deployment of 1 pod

5 1.6.5 ON weave-5Cops
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BX 5 2%t Kubernetes

ece AT——— «\ o+

(- | (1) 192.188.56.106:30693/#jstate/{"controlPipe":null "nodeDetails™:[],"to pologyViewMade""tapo” " pinnedMeatricType™:null "pinnedSear o Q, Search

w weavescope Q SEARCH PROCESSES ~ CONTAINERS  PODS HOSTS < GRAPH ETABLE

BY NAME BY DN3 NAME CONTROLLERS WEAVE NET cPU Memory

BY IMAGE SERVICES

oNoNoNomoNmoOoyONONO

mmm thl-nlwqmm mnnm icube-flarnetdsnjqt - weave-scope-agent... mm hhm-id'ﬂ'& mmm hube-proy-Scggh

771 pentainer 1 container A Wﬂhﬂ'/ Tconainer " 1 oomainer™ 1 comuiner
e, ¥ —_——
—— ~ y /

e J_d_,.’—""’ {:i::--:”_f
_;ﬂ_,—_
|

-\_‘_‘—-\-\-\-\'\-\_'-\-\_:":_\-\.
-.__\_\_\_:h Af
S

'I:T'lr
) |
"
- '-\.\,__FI
1 comtuiner
kubs-dre-5d5kedbl.  kube-Nannsl-dsbgel
3 eemisdnars 1 MG
WEES-SCOpE-Agent-_  WREVe-StODeARE-S
1 raier 1 contaieat
16 NODES (4 FILTERED)
Show Unmanaged  Hide Unmanaged
[
default  kube-systern  All Namespaces | VERSION 1.6.5 ON weave-scope-app-567cfdbbdS-kicieg

& 14-3
iy HOSTS, &R /n& N HZmpoeR, WwE 14-4 i,

PROCESSES CONTAINERS PODS HOSTS
BY NAME BY DNS NAME CONTROLLERS WEAVE NET
BY IMAGE SERVICES

Tﬁu Intqrnﬂ
Qutbound connections

&l 14-4
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2. SERTARITE

W LLE Scope HHATEKEUEN CPU PN AN AL, WK 14-5 Fix.
SCEFIM PR Host. Pod H1 Container, UK 14-6. & 14-7 PR

CPU& Memory

& 14-5

353.5MB
-

_kés—ncdej ~J

y

470.7mB

' e [
k8s-node2

‘ I

783.3MB

kas-mas_ter k

§
\ |
\ !

The Internet
QOutbound connections

K 14-6

0.33%

.

etcd-k8s-master

1 container \ '

0.69%

kube-apiserver-

k8s-master
1 container

3. TEZIRE

K 14-7

Py
#
A
£
i
’ rd
s

Scope BHEME TEFEMAELERAEDIRE, kP B4y Host, Widh > %41 w] DLE #AEH
YA P AT AU AT i, W 14-8 PR
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£ Weave Scope - kBs-master +

192.188.58.106:30693/#/state/{"controlPipe":{"id":"pipa-

Q, SEARCH

. weavescope

+_ Terminal kBs-master — 108x28

ikBs-master:/# su - ubuntu
ubuntulkis-master:-5
ubuntofkfs-master:~§% kubectl get nodes
HAME STATUS ROLES AGE
kBg-master 2d
2d
24

Ready master

kis-nodal Ready <none:=

kis-nodel Ready OOmE

ikfs-master:~5 ||

HODES

PROCESSES CONTAI
BY MAME BY DMNE NAME

VERSIOH
wl.8.1
vl.8.1
vl.8.1

BY IMAGE

NERS PODS
COMTROLLERS

SERVICES

Sreser ] C WB O 4 A0
HOSTS «= GRAPH TABLE wl RE E » LIVE
WEAVE NET CPU X T ~

798.5 MB

CH. MEMORY LiDAD (1)

KERMEL VERSION: 4.4 .0-9B-generic #1271-Ubuntu SMP Tu_

UPTIME: 10h13m40s

NBOUMN R i
kBs-master 2379 62
kBs-master 10255 15
kBs-master 6443 11
kBs-nodel 6443 5
kBe-noded B6443 4

BOUND WORT = #
kHs-master 2379 62
kBs-master 10255 15

3 eal wrcfdbéds L Ii 1 E |':. w2

.oy Deployment [1)

&l 14-8

n] LIFAT Scale Up #4E, W 14-9 Fhox.

kubernetes-dashboard

STATUS

0.00

CPU

MNFO
TYPE
MAMESPACE
CREATED

OBSERVED GEM.:
DESIRED REPLICAS:

it PODS:

STRATEGY

nns

LA ni

%

- Deployment

: Kube-system
- 3 days ago

2

1

1

- RollingUpdate

STATE

kubernetes-dashbo.. Running

CONTAINERS

kubernetes-dashboard

PROCESSES

fdachhmnarAd

PID
2071

33.4MB
MEMORY
# IP
1 10.244.2.3
*CPU  MEMORY
0.00% 33.4MB
*CPU  MEMORY
n nn a: 20 E kAR

&5 Pod I H &, W
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L *'5' ‘Weave Scope - elod-k85-,., e

192,168, 66.108: 30693/ 0 'state/{"contral Pipa"-("id":"pipe-442060 78036162 22 348" "nodeld " "d76a26fba3bi 2bId210ab2090114652 5 [ Search 1} E m .' w @ E

& weavescope 0, SEARCH PROCESSES CONTAINERS FODS HOSTS = GRAPH | e LIV

BY MAME BY DMS MAME CONTROLLERS WEAVE ME . .
CPUR demary

BY IMAGE SERVICES

2017-11-05T01:47:37.6085951342 01:47:37 mvec: finished scheduled compaction at : etcd_kas_maslter

[took B3B.991lus)
Z017=-11-09T0L:47143.5405393842 : etodserver: apply entries took too long [10.31 kés-master

925ma for 1 entries]
T-11-09T0L:47: 43. 5406069842 2017-11-09 01:47

20
te range!

117
2017-11-09T0L1:52:37.6114601792 2017-11-09 0Ol:¢ 610313 I mvoc: store.index: compact 12
7

=11=-00T0L:52:37.611049226128 2017=-11-09 Q0Ll:52:37.611149 mvoc: finished eduled compaction at 120650

1
-]
1
ol
o

ok 599, 344pa) 182.3 MB
17=-11-09T0L1:57:37.6154125258 2017-11-09 01: 614172 mvcco: store.index: compact 121040
7=11-09T0L1:57 2 5 15 T finished scheduoled compaction at 121040 |

[t
o

]

T66.652u8) CPU MEMORY
T=11=09T02:02:37.6216L7205! ‘ 4 store.index: compact 121430
finished eduled compaction 3 1 K
sTATE: Running
I 192.168.56,105
# CONTAIMERS: 1
NAMESPACE: Kube-system

2017-11 J2: 0" 31263 m store.index: compact 121819
2017=11=(] ) i 528 I finished eduled -::-::lmpar_:t.'iun at LZ1B1%9

2017-11-09T02:12:37.628508032 2017-11-0% 02:12:37 2 store.index: compact 122210
2017-11-09T02:12:37. 6295704518 2017-11-09 02: 386 T | mvoo: findshed scheduled compaction cREATED: 3 days ago
(took T42.775us) RESTART # 1
2017-11-09T02:17:37.63 F . mvoc: store.index: compact 122599
mvoc: finished schedoled compaction at MECUNE i =
kubc-opiserver-kBs mastc 2379 b4
atore.index: compact 122988 elcd-kie-master 2379 B
finished scheduled compaction 122988
BOUMND R = it
etcd-kBs-master 2379 6
Sy SIErT Al Hames paces VERSION 1.6.5 OM weave-scope-app-567clobbd Sk PLUGING: nfa JF W ?

14-10

nJLAEF attach. restart. stop Aaw, LANMELHEAE Scope HHFAn&, Wi 14-11 s

kubedns

STATUS

0.02 % 28 MB

CPU MEMORY

IMAGE: ger.io/google_containers/k8s-dns-kub...
commanD: /kube-dns —domain=cluster.local. —dn...

sTaTE: Up 19 hours

UPTIME: 19h42m55s
RESTART #: 0
NETWORKS: hone

PS:
PORTS:
CREATED: 20 hours ago

PROCESSES PID * CPU MEMORY

/kube-dns 3613 0D00% 22.3MB

14-11

149



4. EARIIEZERIIEE

Scope SCFFOCHEF AR RGN TIR, W 14-12 s . &0 DLAT SRR, thin & kA
sEA7 MEMORY AT 100MB (¥ Pod, T 14-13 Fi7=.

| Q. prox PROCESSES | CONTAINERS | PODS | HOSTS = GRAFH B8 TABLE
Try "etcd-k8s-mas’, ]
o . I. 'd. " o BY NAME | BYDNSNAME CONTROLLERS | ~ WEAVENET CPUE  Memory
statecrunning”, or "epu > 2% Hit B — N
enter to apply the search as a BY IMAGE | SERVICES
filter.

i L e
kube-proxy-g6iBm kube-praxy-jch75 kube-prony-geggh
kube ::n'.m-le:':: lube-pra [ hn—:cn:r:- Ier:" lshe-pra [ hn—:.:n:r:\-llef:" ksbe-pra

K 14-12
| @ MEMORY > 100M | | PROCESSES | | CONTAINERS | | PODS | HOSTS
ATy Blen stiginag, BY NAME BYDNSNAME | CONTROLLERS |  WEAVE NET
"state:running’, or "cpu > 2%". Hit ;
enter to apply the search as a BY IMAGE L SERVICES I
filter.
102.7MB
Weave-sCope-
agent-765q2
1 container
~a
245 9MB
b
kube-apiserver-kBs-...
1 comainer
®
etcd-k8s-master
1 cortainer

& 14-13

m

Weave Scope FH AR ACE:, #AERWERY, B2 5 KK EZHK R
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Heapster

Heapster /&= Kubernetes J& AR NE 7% . Heapster UL Pod BRIz 1T, = HB)
IR L, AT B Kubelet SREUE % . Kubelet N MFT AT B[ cAdvisor 15
s

Heapster JE @4 Pod AT 041, B e A BN M/CBCE 1Y) backend FFREAT ] ¥RAL 2
7~ oHeapster Y HJ S FF 1) backend A InfluxDBGiE T Grafana FE7~).Google Cloud Monitoring
T o Heapster [JFEEARZEHIMIE 14-14 B,

14-14

TIHFA KL Heapster< InfluxDB Al Grafana ZH )% [f) 5 4% )7 % . Kubelet fl cAdvisor
st Kubernetes (1) HArdff, Jooussh il

14.2.1 ERE
Heapster A< 5 )&~ Kubernetes W H], #35 HiEREF, 1T Fig4:

git clone https://github.com/kubernetes/heapster.git
kubectl apply -f heapster/deploy/kube-config/influxdb/
kubectl apply -f heapster/deploy/kube-config/rbac/heapster-rbac.yaml

Heapster FHX 7T Y5 WK 14-15 Frow .

ubuntu@k8s-master:-$

ubuntu®k8s-master:~% kubectl get --namespace=kube-system deployment | grep -e heapster -e monitor

heapster 1 1 1 1 Bm

monitoring-grafana 1 1 1 1 8m

monitoring-influxdb 1 1 1 1 8m

ubuntu@k8s-master: ~$

ubuntu@k8s-master:-$ kubectl get --namespace=kube-system service | grep -e heapster -e monitor

heapster ClusterIP 10.108.228.4 <none> 40/TCP 8m

monitoring-grafana NodePort 10.111.8.115 <none:> 80:32314/TCP 8m

monitoring-influxdb ClusterIP 10.99.44 147 <none> 3086/TCP 3m

ubuntu®k8s-master:~$

ubuntu@k8s-master:~$% kubectl get --namespace=kube-system pod -o wide | grep -e heagpster -e monitor
heapster-5d67855584-5hdgn 171 Running @ am 18.244.1.18 k&s-node?
monitoring-grafana-5bccc9f786-5bbkw 1/1 Running @ Bm 10.244 .2.13 k8s-nodel
monitoring-influxdb-85cb4985d4-t2b26 1/1 Running @ 8m 10.244.2.14 k8s-nodel
ubuntu@k8s-master:~3%

14-15
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M TAEF Ui, il it kubectl edit ¥f Service monitoring-grafana [#) 35 &Y & 2 Ky
NodePort.

14.2.2 {EF

W 8547 FF Grafana [f) Web UI: http://192.168.56.105:32314/.
Heapster L& MSCACE 4f | Grafana 1) DataSource #1 Dashboard, 1P 14-16 Fros.

o= 192.168.56.105

Home Dashboard

Getting Started with Grafana

> >
I ] | ~ )
\ v F F)

Install Grafana Create your first data source Create your first dashboard

Starred dashboards

Recently viewed dashboards

14-16

M2 BT Home 2., o] LLF e X [F) Dashboard Cluster #l Pods, W& 14-17
7

6’ ¢ Q.  Find dashboards by name

‘ # Home

‘ as Cluster

Pods

14-17

i Cluster, nJUAEFEEM TN CPU. WAF. RIZEMIRLAEL AT O0, Wik 14-18
PR
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® G Grafana - Cluster

é 192.168.56.106:32314 /dashboard/db/cluster?orgld=1

L O 22 Cluster- & B »

nodename k8s-master -

1.0K
200
600

400

Millicores

200

0
09:32 09:34 09:36

== |isage == [imit == Request

Millicores

09:32 09:34 09:36 09:38 09:40

09:42

== |Isage k8s-master == Lsage kBs-nodel == Usage kBs-node2 == Limit kBs-master

Millicores

Kl 14-18

Overall Cluster CPU Usage

CPU Usage by Node

09:45 09:48

Limit k8s-node Limit k8s-node2

Individual CPU Usage: k8s-master

A BT LD B AR S EEE, W 14-19 Bk

nodename

1.0K

800 = k8s-node2

%% Cluster - @

%%

k8s-master

k8s-node

& 14-19

P)#31| Pods Dashboard, nJPIEH Pod M) Mt=EdE, SHEH Pod ) CPU. WAE. M

28 AT FH B0, W 14-20 Fios.
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Grafana - Pods

= 192.168.56.105 o

49 - EBPods. @ &

namespace kube-system = podname etcd-kBs-master =

Individual CPU Usage: kube-system etcd-kBs-master

Millicoras

0934 09.36 0338 09.40 Da:42 0944 09:46 0948 09:50

== Usage kube-system etcd-kBs-master etcd = Limit kube-systern etcd-kBs-master etcd = Request kube-system etcd-kBs-master etcd
Individual Memory Usage: kube-system etcd-k8s-master
238 MiB
191 MiB
143 MiB
95 MiB
48 MiB
0B

09:34 0936 09:38 0940 09:42 0544 04:46 0948 0950 952

== |sage kube-system etcd-kBs-master etcd == Limit kube-system etcd-kBs-master etcd == Request kube-system etcd-kBs-master eted == Working Set

Individual Network Usage: kube-system etcd-k8s-master

100 kBps
80 kBps
60 kBps

40 kBps

& 14-20
£E /e B A7 a] LY 3 A 6] Namespace [1] Pod, W& 14-21 FioR.

{) - @&Pods- © B

namespace kube-system - podname

etcd-k8s-master
heapster-5d&67855584-5hdgn
kube-apiserver-k8s-master
kube-controller-manager-k8s-master
kube-dns-545bcdbfd4-jzhdc

Millicores

kube-flannel-ds-bgclx
kube-flannel-ds-f7wgk

1934 0538 0o:3s Kube-flannel-ds-Injqgt

== |Jsage kube-systern etcd-kBs-master etcd = kube-proxy-9cggh
kube-proxy-jch75
238 MiB kube-proxy-g6j8m

kube-scheduler-k8s-master

191 MIB
kubernetes-dashboard-747caf7cf-wwlz7

143 MiB

monitoring-grafana-5bcccSf786-Sbhbkw

& 14-21

Heapster 75 X [F) Dashboard IR ELM, HARTEH. WG A%, nfLLE Grafana HE X H
[f) Dashboard, i A2 5 4 (RIMK 55 i 2K o
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Prometheus Operator

HITHFRATI 41 T Kubernetes [P R J7%E, B Weave Scope #1 Heapster, ‘&4 13211
W ERT % JE Node A1 Pod. XUEHHEXT Kubernetes iz4k A\ G LTI, (HIEANE . FRATE &
AT B M EEREA 5 MIZ217IRA, Wi Kubernetes ) API Server. Scheduler. Controller
Manager 555 FRAH/F AT IE 5 TAE LR iy 2 15 K5

AT BA V2 2 Wi #2277 % Prometheus Operator, 't AE[E]ZF b [ X 48 n] L,

Prometheus Operator f& CoreOS H & 3T Prometheus [¥) Kubernetes WifE /7%, tnf
AE & H T sRe s i o r s 5. JApEd e T MeEmT 4.

Prometheus Operator 1 Grafana B RWfEEHE, e X T &%) Dashboard, #1H
14-22 Fh7~ o

Find dashboards by name

Home

Deployment

Kubernetes Capacity Planning

Kubernetes Cluster Health
Kubernetes Cluster Status
Kubernetes Control Plane Status
Kubernetes Resource Requests
Nodes

Pods

& 1422

® Kubernetes % 269 2K B IX 54 14-23 o

{;‘} = BB Kubernetes Cluster Health - & i ]

Control Plane Components Down Alerts Firing Alerts Pending

Everything UP and
healthy

Mode Mot Ready

&l 14-23
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@ HANEZEMTRAERAFAAE 14-24. B 14-25 FiTo

G - BE Kubernetes Capacity Planning - & # & < ZoomOut 3  OLast 15 minutes

Idle CPU Systermn Load
E00%
-k'l.
401 ""-1..,._““

300%

0

CpU Lsage

100%
o
13z st 10:36

= |pad Im == load 5m == koad 15m

Memory Usage Memory Usage

& &8
4 G0

58 — 34“;0

0B
L F) 10:33 1034 10:35 10:36 10:37 1038 103 140 LY 042 1043 a4 1045

- ROy UsIge == memory buffers == memory cached == memory free

Disk 'O Disk Space Usage
1.2 MiE

O7T KB = e,

TiZ KB

Hid KR

1035 1036 10:37 035 1041 1042 1043 Lz 145 [0

Metwork Received Metwork Transmitted
455 K8

ey SV

205 KiB 420 KB

200 Kig 410 KE
1033 llic ]

= {}

Cluster Pod Litilization Pod Utilization

1033 10:34 1k35 1036 1037 10:38 3 1040 o4 2 1043 144 10:45 1045

= Currgnt number of Fods = Maximum capacity of pods

& 14-25

® Kubernetes &N A4 KSR 14-26. B 14-27 FrTo

{3 - B8 Kubernetes Cluster Status - o7 £ ZoomOut » @lastéhours &

Contral Plane LI Alerts Flrlng

UP 0

S

APl Servers UP Controller Managers UP Schedulers UP Crashlooping Contral Plane Pods

0

nning

CPL Utilization Memary Utilization Filesystem Utilization Pad Utilization

..

& 14-26
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{‘; - B8 Kubernetes Control Plane Status - & B @

APl Servers UP

End to End Schaduling Latency

Mo data points

Controller Managers P

&

&PI Server Request Latency

Mo data points

T EAHRAE RN B 14-28 FF T

22 Nodes ~ " B

{9~

192.168.56.107:9100

CpU usage

0%

1326 10:28 130 132

= Cpul

3.7 GiB
2.8 GiB
1.9 GiB

954 MiBe—e—0————m—
0B

10:24 10:26 10:28
= memory used == memory buffers == memaory cached

24 KiB
20 KiB
15 KiB

10 Kig \

5 KiB = —

10:24

0B
10:28

= read = written

Idle CPU

10:34 10:36 10:38 10040

10:30
= memory free

-

10:30 10:32

Metwork Received

Schedulers UP

£ ZoomOw 3  Dlast15 minutes &

APl Server Request Error Rate

APl Server knqm_:ﬂ Rates

—_— ES

1042 10044

10048 10:48 10:50 10:52

Memory Usage

Disk

o

—

/ P iV Vi Vi " AV 0 TR A e A S A A e A T A VA A T VA AR A T A

20KiB / P e e Y T S = = e U e Y =T

10 KiBeed

oB
10:24 10:26 10:28 10:20 10:32
= cni} == docker) ==enpls3 == enplss

vethdeQ00B847 virbrQ virbrQ-nic

enpls9

10:34 10:36

flannel.1 vethofdasad0 vethbde1df37

K 14-28 (a)

10:38 10:40 1042 10044

vethc0798465

10246 148 10:50 10:52
= yethd&5efSal vethdad®as12
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¢ ZoomOut % @ Last 30 minutes

System Load

-

. 10:26 028 0230 10034 10:36 10028 1040 10042 1044 LGt 0 10:52
= lpad 1w — load 5m = load 15m

Memory Usage

27%

Disk Space Usage

39.2%

10:52

= jp time
Metwork Trans mitted

B e e ¥ s ¥ s ¥ s ¥ s ¥ s, ¥ % s ¥ s ¥ s ¥ s ¥ s ¥ s ¥ ' s s, I s ' s ¥ it ¥ s ¥ s, ¥ s ¥ e ¥ s ¥
i

26 10:38 10:40 1042 10:46 10048 10:30 10:52

= i} = dodker) = enpls3 — enpls8 — enpdsd — flannel. vethSfddSed) — vethbdeldf37 — vetho0798465 — vethdaSefSal vethdad&as12
wethde900847 wirbri) wirbrQ-nic

& 1428 (b)
® Deployment #93iZ 7K A4 B 14-29 T,

22 Deployment - ¢ 2 @ &

monitoring = Dep ent prometheus-operator-prometheus-operator =

0.00057 cores

Desired Replicas Available Replicas

1 L

Replicas

1026 10030 10:32 10036

= current replicas = available = unavailable = updated desired

& 14-29
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® Pod #ETREHWE 14-30 T o

- @MPods- v+ © B &

MNamespace All - Pod weave-scope-app-567cfdbedS-kkicg - Container All -

129 MiB
124 MiB
119 MiB
114 MiB
110 MiB

105 MiB
10:28 10:30 10:32

78 KiB
68 KIB
59 KiB
49 KiB
39 KiB
29 KiB

20 KiB
10:26 10:28 10:30 10:34 10:36 10:38 10:40

& 14-30

IX 8 Dashboard fE 7~ T MWEREF Pod iz T RO, HEWE S B H P 0 4 Hi iz 4k
Kubernetes, [fj H. Prometheus Operator JEfCAEF PR, A GESARELH R H B 2 B [(IhRE, Pr
VLS FAT 1AL LE I 8] 2 > FSLER .

14.3.1 Prometheus Z2#4

X124 Prometheus Operator ;&7& T~ Prometheus 1, Bt PAFRANT 75 2255 T % F Prometheus.

Prometheus & MM HEFLFA I N LH . AEFHHL NV %2 W2 75 . Prometheus $2{lt 1
B EE . i ALBE . nI A RIS 2 58 B MR ¥ )7 %8 . Prometheus 1) 28R W& 14-31
PR o
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‘ PagerDuty Email

T  f

notify
Alertmanager
Prometheus Server push alerts T
Retrieval Storage PromQL
III ; | < Web U
: : - |
: Grafana
'T T API clients
v |
Node —p HDD / SSD
K 14-31

B _ER R4 E LE BX K R A, O TR R, X AR T R EE
(1K) 244

1. Prometheus Server

Prometheus Server 1757 M Exporter H7HUHIAAGf i f25 203, JH42ft BEREHNARES
(PromQL) L F AT H.

2. Exporter

Exporter 7575 HFrXF % (host. container %5) [FIPEREZEHE, JFliE HTTP $2 A4k
Prometheus Server 3kHY .

3. AR EH

WA PRI T IR T £ 2 0 E 2, LUHT Prometheus HE H & T8 L H,
AN JERIE S T, AR A B T 3 AT 1077 & Grafana. Grafana fgf¥5 Prometheus
AR, $RtERMEEREREET] .

4. Alertmanager

F P a] UL SCHET- I 28003 1 2 ), R0 2 i & i %5 . — B Alermanager W3 5%,
Sl e O SO S E A, SRR U FS Email. PagerDuty. Webhook .

160



¥ 14 = Kubernetes fEEfIAFE

14.3.2 Prometheus Operator Z2#4

Prometheus Operator [F] Hbr/e/S 0] GERILAE Kubernetes " HlEM4EP" Prometheus 1) 1
1E. HEM W E 14-32 Pros.

\

‘j//f,fi ‘

“
\"\.\.
‘##ff”fﬂ7 ServiceMonitor 2 g
E

Service 5

deploy

& manage )\ " 4
Operator Prometheus Server

14-32
B 14-32 BB E Kubernetes HHIa4T ) B

1. Operator

Operator E[l Prometheus Operator, f£ Kubernetes H' L. Deployment iz1T. HIRT{/&HE
F1H T Prometheus Server, f#% ServiceMonitor 54 ¥ #Hr Prometheus Server [HJIa+E%% .

2. Prometheus Server

Prometheus Server ={E4 Kubernetes N HHE BIGEMFEH . A 7 HI/E Kubernetes
B Prometheus, CoreOS MH A NRL TN T Mg 4 A Prometheus ZEAU[F) Kubernetes
B TR . FRATA] BAHE Prometheus BHAE M52k Deployment, ‘&1 & E T 1 1HE

Prometheus Server.

3. Service

X B[ Service it Cluster " [F] Service Wi, /& Prometheus W45, 7
Prometheus "AY{E Target. TE XTI RAA DA Service. HLUIE 4% Kubernetes
Scheduler, 34 15 Scheduler %TMN[f] Service. %R, Kubernetes HEFERINEEH XA

Service 1), Prometheus Operator 211 o7l 4.
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4. ServiceMonitor

Operator AEWSZNZA T Hr Prometheus [ Target #1#, ServiceMonitor it /& Target [l
% . LbinAE W 2 Kubernetes Scheduler, H P nJLLEI4:-—15 Scheduler Service AH RS
ServiceMonitor X}%:. Operator W< & HIXNHrP) ServiceMonitor, ¥ Scheduler [1) Target
N INE] Prometheus [F) 4S8 £ H

ServiceMonitor 15/& Prometheus Operator % [ JH A1 Kubernetes & HlfL 5T JEFS7A .

5. Alertmanager

% T Prometheus AH1 ServiceMonitor , Alertmanager & Operator F & 1 55 = Ff
Kubernetes & filfb 756 . AT LI Alertmanager FHAE P48k Deployment, ‘&1 H &k
&L 1HGE Alertmanager ZH 1

14.3.3 #RZE Prometheus Operator

EAESLERINAE /& Prometheus Operator HORTHRA v0.14.0. BT H H A G CHEE
R, #EERSER, LEMNIEZSHEE Y.

1. FEEFER

git clone https://github.com/coreos/prometheus-operator.git
cd prometheus-operator

FOAEE R, AR Namespace monitoring, Prometheus Operator AH < )4 #
2l E #IX~ Namespace.

kubectl create namespace monitoring

2. T3 Prometheus Operator Deployment

helm install --name prometheus-operator --set rbacEnable=true

--namespace=monitoring helm/prometheus-operator

Prometheus Operator i3 (M ZH/F#R4T K Helm Chart, “Z3eiBE AT 718, Wk 14-33
e WA Helm AEAK, v LS00 HAH I &7 .

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$ kubectl get --namespace=monitoring deployment prometheus-operator

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE
prometheus-operator-prometheus-operator 1 1 1 1
ubuntu@k8s-master:~$

14-33

3. &I Prometheus. Alertmanager #1 Grafana

helm install --name prometheus --set serviceMonitorsSelector.app=prometheus
--set ruleSelector.app=prometheus --namespace=monitoring helm/prometheus

helm install --name alertmanager --namespace=monitoring helm/alertmanager
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helm install --name grafana --namespace=monitoring helm/grafana
nf Ll T kubectl get prometheus & & Prometheus ZE A7 Y5, Wil 14-34 Pros.

~$
~% kubectl get --namespace=monitoring prometheus

ubuntu@k8s-master:
ubuntu®k8s-master:

& T J7 {8 U5 [n] Prometheus Server, iXH L2844 Service 58 if ik
NodePort.
[FFE LA AEE  Alertmanager 1 Grafana [FIAHOCTTYE, Wi 14-35. & 14-36 P7x.

NAME AGE

prometheus  1d

ubuntu@k8s-master:~$%

ubuntu@k8s-master:~$% kubectl get --namespace=monitoring pod prometheus-prometheus-0
NAME READY S5TATUS RESTARTS AGE

prometheus-prometheus-0 2/2 Running @ 1d

ubuntu@k8s-master:~$%

ubuntu@k8s-master:~% kubectl get --namespace=monitoring service prometheus-prometheus
NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE
prometheus-prometheus NodePort 10.96.207.169 <none> 9990 :30413/TCP 1d
ubuntu@®k8s-master:~$

14-34

kubectl edit

ubuntuPk8s-master:~$%

ubuntuPkB8s-master:~% kubectl get --namespace=monitoring alertmanager

NAME AGE

alertmanager 2d

ubuntu@k8s-master:~%

ubuntu@k8s-master:~§ kubectl get --namespace=monitoring pod alertmanager-alertmanager-9
NAME READY STATUS RESTARTS AGE
alertmanager-alertmanager-@ 2/2 Running © 2d

ubuntu@k8s-master:~%

ubuntu@k8s-master:~$ kubectl get --namespace=monitoring service alertmanager-alertmanager
NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
alertmanager-alertmanager  NodePort 10.103.53.199 <none> 9093:32758/TCP  2d
ubuntu@k8s-master:~$

14-35

ubuntu®@k8s-master:~

ubuntu@k8s-master
MNAME
grafana-grafana

ubuntu@k8s-master: ~

ubuntu®k8s-master

$

:~$% kubectl get --namespace=monitoring deployment grafana-grafana

DESIRED CURRENT UP-TO-DATE AVAILAELE AGE

1 1 1 1 Sh

$

:~$ kubectl get --namespace=monitoring pod grafana-grafana-5fdfé76c68-v7dlb

NAME READY STATUS RESTARTS AGE

2/2 Running @ Sh

grafana-grafana-5fdf676c68-v7dlb
ubuntu®k8s-master: ~$
ubuntuPk8s-master:~$% kubectl get --namespace=monitoring service grafana-grafana

NAME TYPE
grafana-grafana  NodePort
ubuntu®k8s-master:-$

CLUSTER-IP
16.109.107.156

EXTERNAL-IP
<none:x

PORT(S) AGE
80:32342/TCP  5h

14-36
Service AP AT 24 NodePort.

4. &4 kube-prometheus

kube-prometheus

ServiceMonitor.

J& > Helm Chart, 14 J 4% Kubernetes 75 % [FFrf5 Exporter Hl

helm install --name kube-prometheus --namespace=monitoring

helm/kube-prometheus
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5/~ Exporter X7 -—> Service, & Pormetheus $Zflt Kubernetes HEEEIT) #4541

P, e 14-37 Bios.

ubuntu@k8s-master:-§
ubuntu@k8s-master:~% kubectl get --all-namespaces service

NAMESPACE
defoult
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-systaem
kube-system
kube-system
kube-system
kube-system
kube-system
monitoring
monitoring
monitoring
monitoring
monitoring
men1toring
monitoring

NAME

kubernetes

heapster

kube-dns
kube-prometheus-exporter-kube-api
kube-prometheus-exporter=-kube-controller-manager
kube-prometheus-exporter-kube-dns
kube-prometheus-exporter-kube-etcd
kube-prometheus-exporter-kube-scheduler
kubelet

kubernetes-dashboard
monitoring-grafana
monitoring-influxdb

tiller-deploy

weave-scope-app
alertmanager-alertmanager
olertmanager-operated
grafana-grafana
kube-prometheus-exporter-kube-state
kube-prometheus-exporter-node
prometheus-operated
prometheus-prometheus

ubuntulkis-master:~%

TYPE
ClusterIP
ClusterIP
ClusterIP
ClusterlIP
ClusterIP
ClusterIP
ClusterIP
ClusterIP
ClusterIP
NodePort
NodePort
ClusterIP
ClusterIP
NodePort
NodePort
ClusterIP
NodePort
ClusterIP
ClusterIP
ClusterIP
NodePort

14-37

CLUSTER-IP
18.96.0.1
18.188.228.4
18.96.0.1@
None

None

None

None

None

None
16.11@.199.111
16.111.8.115
18.99 .44 147
18.111.247.7
18.186.149 .68
19.183.53.199
None
16.189.
16.168.
18.186.
MNone
16.96.207.169

187.156
157.79
198.197

B Service XMW/ ServiceMonitor, ZHJ% Pormetheus [V

F7R.

ubuntu@k8s-master:~$
ubuntu@k8s-master:~$% kubectl get --namespace=monitoring servicemonitor

NAME

alertmanager-alertmanager
kube-prometheus-exporter-kube-ap1

kube-prometheus-exporter-kube-controller-manager

kube-prometheus-exporter-kube-dns
kube-prometheus-exporter-kube-etcd
kube-prometheus-exporter-kube-scheduler
kube-prometheus-exporter-kube-state
kube-prometheus-exporter-kubelets
kube-prometheus-exporter-kubernetes
kube-prometheus-exporter-node
prometheus-operator
prometheus-prometheus
ubuntu@k8s-master:~$

14-38

AGE
2d
2d
2d
2d
2d
2d
2d
2d
2d
2d
2d
1d

55 Prometheus Operator AHK BT Pod 4il% 14-39 P

ubuntu®@kis-master:-~-%

ubuntu@kB8s-master;~% kubectl get pods --namespace=monitoring -o wide

NAME

alertmanager-alertmanager-@
grafana-grafana-5fdf676c68-v7dlb
kube-prometheus-exporter-kube-stote-5ff8596498-1prrr

kube-prometheus-exporter-node-6hby7
kube-prometheus-exporter-node-k59dm
kube-prometheus-exporter-node-t4cns
prometheus-operator-prometheus-operator-597f678b79-94qvw
prometheus-prometheus-@ 252
ubuntu@k8s-master:-~%

FANE R 2L Exporter ¥ HI121T Pod, iX &K 418 API Server. Scheduler. Kubelet %
Kubernetes PN HEZH A1 B A5 5 FF Prometheus, A

164

READY
2/2
2/2
2/2
1/1
1/1
1/1
1/1

STATUS

Running
Running
Running
Running
Running
Running
Running
Running

14-39

w22 M Service H e L M E X 13k

RESTARTS

EXTERNAL-IP
“Noneg>
<none:=
<NONg:=
<N0one:=
<Nnone:=
<None>
<none:=
<NONe=
<none:
<N0Onea:s
<A0nea>
<none:=
<A0ONE=
<none:=
<A0Ne:=
<none:s
<none:=
<NoONe>
<none:>
<none:>
<N0ne:=

Target %1%, Ln& 14-38

IP

10.244.1.
10.244 .1,

26
30

PORT(S)
443/TCP
80/TCP
53/UDP, 53/TC
443/TCP
18252/TCP
10054/TCP, 10
4001/TCP
18251/ TCP
18250/ TCP
443:31614/TCH
80:32314/TCP
8086/TCP
44134/TCP
80:30693/TCP
9@93:32758/TH
9093/TCP,678
80:32342/TCP
80/TCP
9100/TCP
9090/ TCP

NODE

k&s-node?
k8s-node?

16.244 .2 .31
192.168.56.106
192.168.56.187
192.168.56.185
18.244.2.27
18.244 .2 .32

k8s-nodel
kB8s-nodel
k8s-nodel
k8s-master
k8s-nodel
k8s-nodel




Ot 4% 20090
T ) U 25T Pormetheus ) Web Ul Chttp://192.168.56.105:30413 /targets) , 418 14-40
Fi7 o

(1 192.168.56.105:20413/targets

Targets

alertmanager

Endpoint State Labels
http://10.244.1.26:9083/metrics uP

kube-prometheus-exporter-kube-dns

Endpoint State  Labels

ht‘tp..-‘rﬁ 0.244.1.21:10054/metrics up tp-metrics-dnamasg nstance:

Ntpi//10.244.1.21:1008/metrics | (UP
SBrvIC kube-prometheus-export iube=d

- —“.m.'mh“m ::E:. .::=.==.=

kube-prometheus-exporter-kube-state

Endpoint State Labels

http://10.244.2.31:8080/metrics uP

kube-prometheus-exporter-node

Endpoint State  Labels

nitpi//192.168.56.105:9100/metrics  (UP
- L™ N L O TIE LT e -._,_" gl e

http://192.168.56.106:9100/metrics | UP
| service="kube-prometheus-exporter-node”_

14-40
n LLFE BT Target [FPRESHAS E UP.
5. & Alert il
Prometheus Operator £}t [ 2RIAIY) Alertmanager 2N, @i Fiy22cd%.

sed -ie 's/role: prometheus-rulefiles/app: prometheus/g'
contrib/kube-prometheus/manifests/prometheus/prometheus-k8s-rules.yaml
sed -ie 's/prometheus: k8s/prometheus: prometheus/g'
contrib/kube-prometheus/manifests/prometheus/prometheus-k8s-rules.yaml
sed -ie
's/job=\"kube-controller-manager/job=\"kube-prometheus-exporter-kube-controlle
r-manager/g'
contrib/kube-prometheus/manifests/prometheus/prometheus-k8s-rules.yaml
sed -ie 's/job=\"apiserver/job=\"kube-prometheus-exporter-kube-api/g"
contrib/kube-prometheus/manifests/prometheus/prometheus-k8s-rules.yaml
sed -ie
's/job=\"kube-scheduler/job=\"kube-prometheus-exporter-kube-scheduler/g"'
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contrib/kube-prometheus/manifests/prometheus/prometheus-k8s-rules.yaml
sed -ie 's/job=\"node-exporter/job=\"kube-prometheus-exporter-node/g"

contrib/kube-prometheus/manifests/prometheus/prometheus-k8s-rules.yaml
kubectl apply -n monitoring -f

contrib/kube-prometheus/manifests/prometheus/prometheus-k8s-rules.yaml

6. && Grafana Dashboard

Prometheus Operator & X | 7~ 45 2048 BRI Dashboard, HiEU B g2 3.

sed -ie 's/grafana-dashboards-0/grafana-grafana/g'
contrib/kube-prometheus/manifests/grafana/grafana-dashboards.yaml

sed -ie 's/prometheus-k8s.monitoring/prometheus-prometheus.monitoring/g’
contrib/kube-prometheus/manifests/grafana/grafana-dashboards.yaml

kubectl apply -n monitoring -f
contrib/kube-prometheus/manifests/grafana/grafana-dashboards.yaml

FTH Grafana ) Web UI (http://192.168.56.105:32342/) , W 14-41 Frow.

Home Dashboard

Getting Started with Grafana

Starred dashboards

Recently viewed dashboards
Pods
Deployment
Nodes

Kubernetes Control Plane Status

& 1441

Grafana 1] DataSource Il Dashboard . HBACE , i Home it n) PAAH FH 3RAT ) 46 3 4 1t
Wik HsLE Dashboard 1, WP 14-42 fi 7.
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Q Find dashboards by name T starred | tags

Home

Deployment

Kubernetes Capacity Planning
Kubernetes Cluster Health
Kubernetes Cluster Status
Kubernetes Control Plane Status
Kubernetes Resource Requests
Nodes

Pods

& 1442

INGE

AEEFRATLE T = Kubernetes M8 /&,

(1) Weave Scope nJ LLRE/RSERFAIN H () 5¢ 280K o H () ag kiR H P RS AR XS
B Ao 3E AT SIS B 42 R ] 2

(2) Heapster s Kubernetes i 4EPJEERFIE 752, Tl X1 Dashboard fg#¥ M Cluster
M Pods PN )ZIX IR E Kubernetes.

(3) Prometheus Operator 1] fg A& H i DfeHE 2 1H 1) Kubernetes HIi {57 5. Bk 1 hg
g 42 Node M1 Pod, L SZHFEERFMISPE A/, tbln API Server. Scheduler. Controller
Manager %,

Kubernetes 42555 MR K RETIAUR, i3 Kubernetes ¥ A, —ZaimILHE HZ W)
ED
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= 15 =
Kubernetes S8{HEEIE

i

Kubernetes #f & T — 4~ Elasticsearch [ il 4 fF R SCHLAEH M H &5 B . X &
Elasticsearch. Fluentd fll Kibana [¥JZH ¢ . Elasticsearch &M% 5|5, 41 5i4eh6 H IR
LA W) ; Fluentd $ 57 M Kubernetes #8481 &) &K1%4, Elasticsearch; Kibana #2117
I Web GUI, H /o] LA Z 474t /£ Elasticsearch P HE, Wil 15-1 Pis.

kubernetes fluentd

K] 15-1

S

Elasticsearch [ INZHAFA 5 S4E 4 Kubernetes [P HAEER Hizdr, H YAML ACE L
fF n] M https://github.com/kubernetes/kubernetes/tree/master/cluster/addons/fluentd-elasticsearch

SRHG, WP 15-2 s

Branch: master~  kubernetes | cluster | addons | fluentd-elasticsearch /
k8s-merge-robot Merge pull request #55509 from tallclair/psp-addons  «- L3
es-image Merge pull request #54215 from mrahbar/elasticsearch_logging_discovery
fluentd-es-image Add CRI log format support in fluentd.
podsecuritypolicies Add optional addon PSPs

E] OWNERS Added coffeepac to ElasticSearch owners

[=] README.md Refactored the fluentd-es addon files, moved the fluentd configuratio...

E| es-service.yaml Adds the new addon-manager labels on cluster addon templates

[=] es-statefulset.yaml fluentd-elasticsearch add-on: Rename Elasticsearch Docker image tag

E fluentd-es-configmap.yami Fix CRI fluentd config.

[=] fluentd-es-ds.yam| Fix CRI fluentd config.

E| kibana-deployment.yami fluentd-elasticsearch add-on: Upgrade API versions

[=] kibana-service.yaml Adds the new addon-manager labels on cluster addon templates

15-2



APIXEE YAML CfF FEcBIAME 5%, Wl addons , i kubectl apply -f addons/
F, Wk 15-3 prs.

ubuntuPk8s-master:-%

ubuntu@k8s-master:~% kubectl apply -f addons/
service "elasticsearch-logging™ created
serviceaccount "elasticsearch-logging" created
clusterrole "elasticsearch-logging" created
clusterrolebinding "elasticsearch-logging" created
statefulset "elasticsearch-logging" created
configmap "fluentd-es-config-v®.1.1" created
serviceaccount "fluentd-es" created
clusterrole "fluentd-es" created
clusterrolebinding "fluentd-es"™ created
daemonset "fluentd-es-v2.0.2" created
deployment "kibana-logging” created

service "kibana-logging" created
ubuntu@k8s-master:~$

& 15-3

XHEE O HmETE: FlEMN S EiE NodePort 15 Kibana, 75 % T B #
kibana-deployment.yaml "1 [{J¥A 5578 & SERVER BASEPATH, 15 WJGiAvyin), Wk 15-4 phos.

spec:
containers:
- name: kibana-logging
image: docker.elastic.co/kibana/kibana:5.6.2
resources:

limits:
cpu: 1000m
requests:
cpu: 100m
env .
- name: ELASTICSEARCH_URL
value: http://elasticsearch-1lo

name : = i
value:
name: XPACK_SECURITY_ENABLED
value:
ports:
- containerPort:
hame: ui
protocol: TCP

& 15-4

FI A (A0t R AR B AE kube-system Namespace B, W& 15-5 Fi7x.

ubuntu@k8s-master:~$ kubectl get --namespace=kube-system daemonset fluentd-es-v2.0.2
NAME DESIRED CURRENT READY UP-TO-DATE AVATLABLE NODE SELECTOR
fluentd-es-v2.0.2 2 2 2 2 2 <nonex
ubuntu@k8s-master:~3%

ubuntu@k8s-master:~% kubectl get --namespace=kube-system pod -1 "k8s-app=fluentd-es”
NAME READY STATUS RESTARTS  AGE
fluentd-es-vZ2.0.2-2hjp4 1/1 Running © Om

fluentd-es-v2.0.2-md4gq7 1/1 Running @ Om

ubuntu@k8s-master:~$

& 15-5
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DaemonSet fluentd-es MBETT SWCEH &, K5 &i1X%y Elasticsearch, W& 15-6 Fi7s.

ubuntu@k8s-master:~% kubectl get --namespace=kube-system statefulset elasticsearch-logging

NAME DESIRED CURRENT  AGE

elasticsearch-logging 2 2 13m

ubuntu@k8s-master:~$

ubuntu@®k8s-master:~$ kubectl get --namespace=kube-system pod -1 "k8s-app=elasticsearch-logging"
NAME READY STATUS RESTARTS  AGE

elasticsearch-logging-@ 1/1 Running 0 13m

elasticsearch-logging-1 1/1 Running © 13m

ubuntu@k8s-master:~%

ubuntu@k8s-master:~$ kubectl get --namespace=kube-system service elasticsearch-logging
NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
elasticsearch-logging NodePort 10.103.27.59 <none> 9200:32007/TCP  14m
ubuntu@k8s-master:~$

& 15-6

Elasticsearch UL StatefulSet %%iiiz4r, JFiHIL Service elasticsearch-logging Xf 4k {4z
Mo XHE AR Service MZEAYAIT kubectl edit 24 NodePort.
i@ http://192.168.56.106:32607/ K iF Elasticsearch CLE% LAE, &l 15-7 Fizs.

& & () 192.168.56.106:32607

{
"name" : "elasticsearch-logging-1",
"cluster name" : "kubernetes-logging”,
"eluster uuid" : "wRgkHHpNRGCtyQoSvpAIjA",
"wversion" i {
"number" : "5.6.2",
"build hash" : "57e20f3",
"build date" : "2017-09-23T13:16:45.7032",
"build snapshot"” : false,
"lucene version" : "6.6.1"

Y

"tagline" : "You Know, for Search”

& 15-7

Kibana UL Deployment #iiiiafr, H /7 nlifiid Service kibana-logging Vi [/ H Web GUI.
IX B 2% Service MRIBMENCH NodePort, UK 15-8 Pizx.

ubuntu@k8s-master:~$

ubuntu@®k8s-master:~3% kubectl get --namespace=kube-system deployment kibana-logging

NAME DESIRED CURRENT UP-TO-DATE AVAILABLE AGE

kibana-logging 1 1 1 1 21m

ubuntu@k8s-master:~$

ubuntu@k8s-master:~$% kubectl get --namespace=kube-system pod -1 "k8s-app=kibana-logging"
NAME READY STATUS RESTARTS AGE

kibana-logging-7879c88776-sfhnv  1/1 Running 0 21lm
ubuntu@k8s-master:~$

ubuntu@k8s-master:~$ kubectl get --namespace=kube-system service kibana-logging
NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE
kibana-logging NodePort 10.103.43.140  <none> 5601:30319/TCP  21m
ubuntu@k8s-master:~$

& 15-8

I http://192.168.56.106:30319/ Vi Kibana, WP 15-9 fizs.
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= [{D 192.168.56.106:20319/app/kibana#/management/kibana/index?_g=()

-
. Management / Kibana
‘ kibana
0)

Discover

I Mo default index pattern. You
[l visualize must select or create one to
continue,

Dashboard
Timelion

Machine Learning
Graph

Dev Tools

Management

Index Patterns Saved Objects Reporting Advanced Settings

Configure an index pattern

In order to use Kibana you must configure at least one index o
against. They are also used to configure fields.

Index pattern zdvanced options

logstash-*
Paterns allow you to define dynamic index names using * as a wildcard.
Time Filter field name @ refresh fizlds

@timestamp -

Expand index pattern when searching [DEPRECATED]

With this option selected, searches against any time-based index pattern)
currently selected Lime range,

Searching against the index pattern fogstash-* will actually query Elasticy

With recent changes to Elasticsearch, this option should no longer be ney

Lse event times to create index names [DEPRECATED]

15-9

Kibana < 7.7~ Index Pattern G1ZE vijfl. F%Hd5 Create, Kibana < H3)58)K G 2EACE

WE 15-10 i,

. Management / Kibana
kibana
@  Discover

* logstash-*

Visualize ‘W

Dashboard This page lists every field in the logstash-* index and the field's associated core type as recorded

Tinalen type of each field, changing field types must be done using Elasticsearch's Mapping APl %

Machine Learning fields (113) scripted fields (0) source filters (0)

Graph C, Filter

Dev Tools name - type -  format: searchable @ -

Management @timestamp |5} date o
MESSAGE string v
MESSAGE. keyword string v
PRIORITY string o
PRIORITY.keyword string v
SYSLOG_FACILITY string vy
SYSLOG_FACILITY. keyword string o
SYSLOG_IDENTIFIER String L
SYSLOG_IDENTIFIER keyword string LY
_id string v
_index string v
_score number
_source _source
_type string i

S e docker.container_id string v

Index Patterns Saved Objects Reporting Advanced Settings

15-10

X, HudiZe BRI Discover gt n] DL F KT & Kubernetes H i T, Wi 15-11 Fiow.
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