FIE

owerens | IEM R A 22 4R HER /N Kubernetes

3.1 Kubernetes 91 253

B 5 T 55 S A R 2 8 K 01 B AR T A ol B 858 v 9 R AL 3 ol A XA 5 R B
AU T A I AR e AR R 7 2L b X A B SRR E R T L
SO, A 25 A M B AR AR A A AR Al T I R TR A R PR ECRTLE L S T R Al
5 4, RN PG A6 S TT SE Rl At DABR ORI A B 5 T R I L T R A A
Il Kubernetes 1 4 2 W 519 25 4 9 47 15 38 87 1A A7 b o 33t A2 4 5 22 1) £l 4
{1 Kubernetes,

1. &M 24 1+ 44 F Kubernetes

T 4% Kubernetes S 1 —Ffr /55 20 A9 25 25 Ja HE RN BRAL I, S Aol 1 3 24 ok 1 i
PR W e S Bl B 3 Ak O 2 RS U Ak BN A g i B E DR AR
Y5 55— R A S ZRAT 55 o AT AR M Ul A% 17 A ol 7 107 T A8 3 1o ) B4, 3 gl A Al T LA
SR AT NI K b 3 — 2B 3R T T RO BRARAE B SAS , Sl 55 0 DR R I BE 5 T I
S B RE A

HR . Kubernetes 75 A i1 45 P RS 55 1 07 R IR 1 L B BE . B RE B AR Al ol
55175 1L » B A5 M A VE 4 2 4% P SRS K . BT A9 Kubernetes 14 T 2
FEREALED 0 3 Bl 4 R R B A 0 K A L B I R G AE AT AT DL T A RE IR R
JE AR RS E R AN R T P . X RN R R 2R RS BE T Aol 55 1 i S AT ER A T A IR

A, Kubernetes i & AP G A, TREAA = AR Z2IRAG =
55, Kubernetes #RAE S Bt —Z0E A9 4 BN 2R 06 . X —FR PR Al 52 BLES °F 5 1Y T 4% 1T
FE RN AR AL 1 A R (5 1, A Bl T A ol 2355 100 17 3 728 Ak PR I Rl 55 A1 R

B )57 s Kubernetes #4745 Je R A9+ X SRR A E & BAE S R G X WA Ak 7
Kubernetes A3 B2 H , 0] DU AN M AR HOKR A 28R4 Mo i Tl SZRp A R 9. Jois 2 18 3
H AR AR A B EE Ak 1T B 424, Kubernetes 1 X AR BE $2 {1k 5% A
B A o X R SR KA A1 X g3, TEBE A Al i & e A T BT YT T
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2. Kubernetes 5 Docker Swarm X 3l

Kubernetes 5 Docker Swarm #BJ& Mk 55012 19 25 4% i HE T2 R W BT TR A &
AR A 5 HRCR AL ENIEZ D4R R T 0 % 0 225 55, 1 2 22 53 TR 0 5 i)
EH PRI gk,

B, W E 54 X 31700 £ B K B . Kubernetes HBHE F Sk 28 0242 & ) D % 48 4 24
DFEETRERES S CNCE),, X—HF BT T EmAKMEARIRZE 5 2 X AR, ML
Z T sDocker Swarm 1N Docker 24 F] H 5 B9 25 i i HF i D 7 58, BOAR I RE A — 2 19111 3%
& AR IR BREAVE R RGEEH E L, BRITIE S Kubernetes #2318, Kubernetes
B FFE DR PE R 5| T A 3R N B R A Al Mtk T R AR R IR S 5 B T —
KB RIS HOR SCRF R4 330068 T o A Zp% ) 70 L PR i ik AR T B A AN WAl = A 1AL

HR E et 58 B 7, Kubernetes B T XS5 LML, BEAUE
Fi B3 4575 R B BRI AR5 R AL LTI RE IR SRR T RIS 0 A G A i
HE K5 R 2 4 ML S 33 6 e M A L A A A A R 5 SR A Y B AR R R, ML Z R
Docker Swarm B8R0 E 45 JEA B9 25 4% g HF 5 5 B 68 I, H 78 18 X KA 4 A X0 A 58
B, ) B A 0 A5 A X S DA A2 e B Ak L T PR R OR

FE G B A 1, P AR T A B SR L AR S B AR AR RE . Docker
Swarm #Hi T+ docker-compose. yaml SCHF R & R 55 | W 2% Ko A7 fitg 95 5, 3 b 07 X B W H
S F T 185 A /N el BT H RS L 1 Kubernetes 58 i3 — £ 31 YAML ST 4 #f i b
Pod IR % St 54 S IR RS 5 0 R X Pl BE RIS AL i I RE WM R G . 5 T 4k
L HGE A R AN R 2 5

Ja AERAE S E M AE T I Kubernetes 55 Hk 7 2 01 8 57 09 JF ik v 5w Sz vk
RES P b 15 Z2 PP 45 8818 T B AR B, 45 fH AR FR T Docker, Containerd 4, 3X by £ix Ml 75 45 #i
FeARBER FHRAE TR B S R, W Docker Swarm W5 Docker ¥ 46 7 , 888
TP R A AR F e SR A TR R L (H A R TS B SRR B R TR M

3. Kubernetes BT 85 4% &

Kubernetes Z it LU 35 52 F AT A5 1 L IF 8 Al ) 3z 0 2 ol 3 3 B 09 20 4
ML R A SIS R IR AR Z RN R T e Ry, R il FE R,

D) A Ak 28 5 G HE F0 R 2

Kubernetes AJ DL [ 2l 4 $25 & 19 Q) € L A5 55 RTR B2, & 25 MR 40 % U055 R RN 24 3R 5% 1R 0%
25 A o TC B 5 B AT T A, DA S IR U A s 280R) R B 2 34 A

2) A 4

Kubernetes AJ LUHR 4 b7 AR 7 19 7 26015 &0 . B 3l x5 g 47 K3 J Rl 4 L DA s
JE I TR SEBR AT oK .

3) 1Pv4/1Pv6 W HM AR

Kubernetes £ 8 /1 A9 77 25 F1 Pod 7 DL EAG XUAL (TPv4 A1 IPv6) Mk, X B MR 25 5 550
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Pod 7] LL[A I B A TPv4 Hl TPv6 Hihilk , I EL AT U 5 PR s ik 4758 1

4) AR 55 BRI A 2K 3 Al

Kubernetes $2 41 7 Py & 19 ik 55 & BEALEL , 7T DL [ 2l 3o i 2 5 0 2 IR 45 . OF 8 &4
e 55 73 BCME— 9 DNS 24 B o JH T 2 0 PA 3 1 T A 1 1) 1) 37 1)

5 AXREBE

Kubernetes AJ DLW ¥ 725 4 AU £ HOR S R E A A R MOt A sh A7 . & vl IR R ik
ERYRLIN [ B R A A S ) K 2 A AT R 3 A AT A b DU O T R B RS ]
JHHE

6) VR N T+ A ml R

Kubernetes A LLXF R A2 77 2547 V8 8 T, BIVAR 5 158 B 10 56 s L 38 25 I BT I AR 1) 25
S L H-AE B RRAS 3630 3 2 I, PR A Lk THRRAS B 2 4 5L 9], 4n 2R T 9% 2k T, Kubernetes
Wy LA A 3l Il 7 ) 2 5 RRA

7) BB FAEAEE P

Kubernetes AJ DIh 25 d $2 E BF 55 48 5 0 & SO/ % 1 S5 0 B A5 2 R0 o A 4%
TR, EIE AT LI 7 e B2 B AR A 6825, UG A7 I FI A 7 89 %08, 49140 NFSiSCSI, Ceph,
Cinder 55 M 28 17-fiff R 5¢

8) Z P S HF

Kubernetes ¢ 2 F P 28404, 7T LUK R B X 53 242 58 X8, B4 2 58 X BT DL
ENELOIZNE Y DRk v =$:

9) 2 4 M FURLBR 4 1]

Kubernetes $& {1t T 2 2R 14 2 VE AR RIVLE], DRSS MER N Z 2, B
AR B AN 25 4 43 O ST %) FH P RTZH B 4y B 25 2% RO R U () Y B, il AT DA SE R AR
At B 03 30 UE A KL 5 LAAE T P sk S 0 9 5 1Y 7 (R AR

10) ZnHRG = X HF

Kubernetes \IUUZEARF P = F & Lizfr, B A0 s ARG W, B L
i R ARG — 1 APT R4S RS, F 40 25 = 7 6 1Y 0 AR e 8 2 R0 4 B

1D A XSRS RS

Kubernetes #47 — N6 BRI IF I AL X, 2 686 T 48 09 SOR BB AR GRS . B A

—MNREREBRS AR =07 THMRS 7T UY A E Kubernetes 1Y JIHE .

4. Kubernetes W EMN Hig=

Kubernetes #2201 i e 2 J5t A= I AR e A 3570 285 60 A8 B8R ) AL O % 19 T B R 4R
B u KA T RATAENLEH T A Sh b d 2 8 B = A B R Y . BT LU HLR
AU T v R T4 B = B+ 03 A A AR S 0], O HLREAE AR 41 4 A0 A9 B ORI SR 5 00, A sl 2
Y A48 552 491 % B DA A 75 5K LS B A A0 1) B UM A e LR B P RE o [ IR AT LA 3K B s
F149 B EL IS 3l fid 2 5 58 1 e S 401 ) 37 JR sl 0 ik L2 A2 7 T IR 95 ) S Bl oK

B 2 R AR A 9 B T2 B Kubernetes SCREFEAN R 197 65 Bz 47, ©al i
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Mg — M APT AR AT E R EA A ARG s M2 TEF G
AN, THEREE TT & Mg 17483 (Development-Operations , DevOps) & 78 4>l
DAL B I T X6 4R B2 B W N 57 2 S8 AN Y 5 SR A8 AR B SR 3R B, T Kubernetes W AT DL 58 36 M 5
T 2 4 WO 22 58 A6 TR A7 B8 10, S8 B0 1 AR R R ARS8 BRI ) R A 45 4 i
TR A B AL A B, [ B T DIR853 09 7 22 AT R 3 FHGRN [ R 5 DA 32 B AR5 282 52 A5 P gk
EARH HAR .

X2 HE Kubernetes WU 5t vk il — 1, BB TE W 2 3 5 kK ¥ 5% =2 AE ]
1 Kubernetes i A DL i 78 720 2 I 55 75 50 b 50 2 0 457 2 2 85 S 491 of 552 B ARR B 38 A g ml ]
PERY I ST NI W 1 T 5 SR 55 AR Bl A 25 a AL BOR 1 1 — 20 K F % J# , Kubernetes
89 10 FH 5 55 23 TN = 6 33 A0 5 AN W b R R R ST R

3.1.1 Kubernetes & &

Kubernetes {E— D IFRG 2 8 gn HEF- 65 L 08 % BT AR K8s., B e it nl LLGE M) 21 4%
BN T8 B A R HE A g Ak TVE 300 Borg R 45, 1% R4 2 A MRAE 2003 4ETF IR IR R 1Y
—ADNERIE | F B A T A e A T AR A 7 21k i 2 g B BRI BE LI 55
g REAG £ 25 D RE , H B AY = 8] 1k 4 W R0 T AR P O & AR 28 i A

2014 4F Docker 25 i H AR IETE D4R , 76 2 B FOR & e i e 5, 4 JCHs oy 3 458 1] 19 25
ar i HE R S8 Borg (19 28 560 HOR | B A5 AH G & TR 45 55 S Tz i T P RO A AR X
Kubernetes I H1IE 2 #EA: . [F]4F 6 A 6 H Kubernetes 3 H %f 1 IR$EZZ FHEX E GitHub,
FER G E 7l B T2 S FA T Y AR bR 7 A 2 s R U Y — A AR A,
25t A I B BB A R R A A A5 B T BRI i R [ I Sy O R Al AR AR T B A Y
TF ARz AEAR Ry . FEH TR —4E I [ Y, — A i 20k A A ANZLIE (RedHat) 55 28 A 1
TTHR A0 N LA DR 51 0 85 I AR 2015 AE T 21 HRAR T 1.0 MuAs . S5 fE
B CE A 8 Kubernetes 84 45 Linux &S F W — ML MW X o i AR 4 4
(Cloud Native Computing Foundation, CNCF) ,

H M LLE b A X AR K 5] T k45 i T & & 5 5 Hod, i fff Kubernetes
BT g5 R bR IF R T — R R AR AR MAS . Bl 2016 4F
12 A &A1Y Kubernetes 1.5 5| A T iz 7B il 43P, OpenAPT 415 K BL, % 7 v BE
RIY I APTHEF T #% . 2018 4F 12 A KA i) Kubernetes 1. 13 MUA H, B8 A7 fiff 35 1
T E LR R kubeadm T.H5¢ 2% % 0l H, I H CoreDNS i R £E #f P9 # BR N ) DNS ik
%1%, 2020 4F 12 A kKA By Kubernetes 1. 20 A # Dockershim #{ % H . 7EMi 5 K 2022
4E 5 H &4 i) Kubernetes 1. 24 {4 IR Dockershim, 2023 4E 4 H & Af i Kubernetes
1. 27 WA ¥ k8s. ger. io 5 9] #| registry. k8s. io, BRIA B FH % 4 11 B K AU (Secure
Computing Mode) & 15 Pod & %% 0 % 4 5515 2 68, Y /i fi 7 A< & Kubernetes 1. 31
T 2024 4 9 H kA, HIEHE =1 EH ARG —2 &k B Kubernetes £ R 45 1A W &
JH: K Kubernetes 23 LABE AN Ak 09 FH P 44036 (B 5 R I 4 Pk V3R R AE S R 4
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A ZeERS ELMTHE .,
3.1.2 Kubernetes Z2¥3 5% 1A

Kubernetes MM BAERMYE DR T BT RN AESFRIET 6. Bk 8
J AN AN E PR SN ESEEE R Al b EX —3 /P AT
TR R AR T R ORI R GE AT SR . LUK, 30 ARG 20 U5 R R R 4 TG i A T R R
PRI L 1 5 R B 7R 069 A 6 0 o ot — 25 507 0 90
ket . e B IR S5 & BURN B 2% 34 AL L i PR AR 55 =2 (1 AT DUIE i f . — > SR
Kubernetes ZE B2 a0 & 3-1 ffios

Cluster
Control Plane
cloud-control- | - C.lOUd
manager Provider API

P T 3

kube-api- ;

etcd = “UOCEAPE e . - :

Rkl Node 1 E Node 2 |

kubelet | [kube-proxy kubelet | |kube-proxy

scheduler| |Controller Manager

kube- kube-controller-
scheduler manager .
CRI CRI

B 3-1 8234 Kubernetes £ B 2244
ARG P H AT DA b b B — S MR ) Kubernetes 2204 A1 & =343, 4 1) & 32 il °F- 1
(Control Plane) \ 55 s (Node) 4 {4 Cf5i] i % 2 4 1 55 ), 3 S8 A0 SC 21 14 09 A HLER I, S48 T
Kubernetes 0] DA 2 e &b T AE
1. =& Fm
) V- ThT 2 AR 1Y 42 R DR SR 0 A R B AR A M S AR R e O A AR BRI
10T 9 1 T A4S LB AT AR IRl — B IR S5 9 a5 b B T A B A AR DG AL WL AR 341,
*x31 EHFEHAH
Eiz I L Ih &€ ¥ BA
$2 4t Kubernetes AP [9iJ5 [ 1, Fl TAL B U0 A 19 APL g K, P #3i Sk % &
o FL A A S 2 PR A 3 [ B3R £ 5 56 E N 42 B R

kube-api-server
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A4 ER Ih Bt it B8

eted g A SCBEEAT4 2R 58 T T 77 Bl 4 1 ) T 0 IR S £ R

AR A5G Y 81 138 5 e R 24 TR A% 1 A 2 (Pod) IR AR E N A i WY 19 45

kube-scheduler
e sehedue 0, 6 U5 S A P 0 W 24 S S A 1 3 A e 5 i e P 22

T A AR T b A 45 b s ) A L ) A0 T S R R, T TR A Y A
st 328 47 368 2401 ) 7 25

kube-controller-manager

2. T E
Kubernetes 8 #9045 &5 1 TR AL BES 47 2R 55 9F 01 35 4k 30 flis 17 Pod. BN EREZE D
H—DTAEN SR TEETT Pod, BT S AE NN, I X S (& is 17 e A
BB LA R 3-2,
z32 THEAH
A% & W o BE % B

ot WP A BT 5 B Pod K HA R IE W 217 BRI R

kubelet
Hbele 12 kubelet H& P i1 Kubernetes €] &t 1 25 #%

L 0 2451 TR R 4% 1 2% 2 Ak L B A AR BT S GRS — A R4
kube-proxy WI£E , FH F#f Pod 2 18] AT LM 38 {75 I HL AT DL 4B 3 9 3 = 40 350
1 [a) Nz A IR 55

w8 f7 i} (Container Runtime) | 1371817 45 #% B 4K 4, 1 U Docker ., Containerd ,CRI-O 4§

3. o

7t Kubernetes S f, il i il PR 98 T AR MEB DN OF HAR W Z A0 1F 2w TR BN
A LT B A 1 L3R 33,

x33 fEH
e G I 88 it B
DNS #i 4 T P2 AL BE T M 1Y DNS fig fr
\ ) Kubernetes ) Web J-fi . FH TR AT AL BE. Fl N & A MG E RS
B A Dashboard) | ooy e pod. i 25 %
) 4% 475 4 JH T PR AL I 4% 34 3 3 A, MY 1) W 2% 4 /78 Calico . Fannel , Weave Net %
TEAf A 1 PEAEEE R A LA, B 72 A 47 /4 Cinder .NFS.Ceph RBD 4

4. LR

Kubernetes (/A% &2 M JE R 25 A B 4L A R P Rt 22 B iy, 23804035 DL A

1) 7 s (Node)

i H T Kubernetes 2R HFH B9 TAE 19 A0 B AT LUZ W AL SR UL, H T iz 17 & 481k
RLHREFE o B ST B T A S b 5 T 5 BT I A At B DR L 0 2% BE IR R AT Y A A B
55,97 Hag 47 T A B 55317815 AU kubelet #EF2 , X3 FE H T Pod A= iy J& B9 45 B
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2) BT (Master)

P 10 T A AN A FE AR R b i A U GE R RS OO T E R A . i
i API Server 244 T 5 HE 838 {5 194 0 . Controller Manager 11 3¢ 45 ¥ 8 FF v 1 £ Fh 45 11
%+ Scheduler F 3K Pod 8 B B3 38 195 5 _EIBAT eted J&— o0 i B E A7 R 58, T
AR REE R .

3) AR (Pod)

Pod 7& Kubernetes S8 /NI AT 28 BT, B — DB Z DA S dLUY , X SU 25 fr 3t
EAATE B 28 FAERR PR . BT 9 Pod 238 5 44 FR 2 [l A7 B8 B8 1, R Pod A H C Wis 1T
R WK 3-4, FHRIF A Pod MRE R CHLE, B LR ANFLLMXAENIRAY ],

% 3-4 Pod R

RN & it A

FR Pod & # Kubernetes REHE A PN FASTAR G, 1
RIBAT . LB B S S F Pod B IR FE 119 B 5] R 45 15058 2o ) 2% TF 480 1o 1]
FIR Pod DA & B HA 1 s, Pod TR A M AHRMC 2 E, =
A —NESITEZ AT, 30F B4 TR h s &R ks

J 3 (Succeeded) Fon Pod "I A B E S & Ik I EASHEE

FIR Pod M ITA B/ CLIE IFHEDA AN AR ERGA L1,
R IR 0 RAAIR sl B R e 1k

PRIy 2 J PR TG 1 4R B Pod ARAS . IXFIME 08 # 2 4 5 Pod BT #E EHLIE
15 5% W T 38 A 1Y

H# 2 (Pending)

iz 17 % (Running)

SR (Failed)

R H1 (Unknown)

EE. % Pod A F A & M E, 4 A kubectl 44~ & 3 B Pod 15 & B status & A T
7~ CrashLoopBackOff, B #, % Pod &M i, 4 B kubect]l 44 3% X Pod 1% &

Bt status FHEA T 4£ 4 2 7 Terminating,

1 Kubernetes 8t 5E X Pod ) YAML XA R BICHE 0T .

apiVersion: vl
kind: Pod
metadata:
name: nginx
spec:
containers:
— name: nginx
image: nginx
ports:
— containerPort: 80

4) FERAs
BAEREF Y Pod # AN 5 . Kubernetes 22 H 1R EE Pod P EANHHAVIRE . —H Pod
WO 2 A5E AT 5T 8 B kubelet YERR 2538 i 4818 17 B IR 46 4 Pod B #2545 . L
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A2 2R BRI 3 3-5.,

K35 BBRE

K = B A
Waiting FORBAEALIBITE B2 )8 3 T3 M ERAE 140, A IEASBE1R O PERL IR 28 5618 55
Running FRERIIETEBAT I B %A RS LA
Terminated FRERC LI IR AT B 16 H 25 3 ol 3 [ oy JE 6 i TR 2k g

5) 144 %5 [8] (Namespace)

iy 44 23 6] T 0 S A o ) B0 R A T 2 BB 2 e i e Oy AT DK SR R R 4 S 2
WUEERE A SR I 4 0 5% U5 e 40 0 5 i) 42 o) S

6) k%5 (Service)

MR 45 X —4H Pod WY E B8 X T 1iln) Pod BYSEME . R 55 AT DL HE At — AN F 52 B 9 4%
by tik sy 1 5 At R FH R T DA S 2 bk A E 7 R) Pod s [ B R HAT Bk B4 A L IR 55
R EEW I S5 RE . 78 Kubernetes BHF I 55 K881 WL 3K 36,

F36 MHER

% B

it A

ClusterIP

AT M55 5 R AL RET, B S N IR % 40 T — A L) ClusterIP bk, fo /7 FE 5
HoAth Pod w4 FH iz Hb ik Sk 15 0] iR 55 .

(1) WHBARSS 2 88 . ClusterIP VR 7R 42 T N 086 IR 55 22 88 45 HoAlh Pod . 3X 28 Pod ] LU i F
T2 ST ) A 55 o SRR T L A e B R PN S BRUIR 55 2 TR A A

(2) I . ClusterIP 23 [ B 78 42 #E B FEAT 7 33945 , 1 18 5K 4 & BN )5 o Pod |, X
AT B3 IR 45 B4 v mT P ANk R

(3) A3k % &I Kubernetes 23 HEF4> Service B & —4 DNS it 3% . iZ g £ ¥ ClusterIP
545 2 AR S BGRSR . X BEHAth Pod BT LAl 5 IR 45 4% #% SR M AT ClusterIP Hb ik , ifi 76 201 F
Zhlc & 1P Mk,

(4) TR EE B MR . Cluster]P HUAEARBE N FE AT U7 IA], AN 23 28 88 B AR B AP0 o AR U £
BEPER A Pod W] LA IA] IR 45

NodePort

B RV SRR AR B9 I 55 2 0 B AR RSN AR I T A L

(1) S5 ) . NodePort S V#8115 s 19 TP Hiutik R 22 1 o 11 175 1) SR 4 PO 1
& %5 .

(2) % H WU . NodePort 2344 48 1 /3 L W SR 30 IR 55 i siis 1 -, DUGE A8 P ) DUSE 3 3%
St 115 )R 55, 461 4m » An 234 NodePort B8 2 30 000, 8 24 438 1 7 7] LI 4 5 501y 1P 3
kR 30 000 i ]IS .

(3) M #¥# . NodePort 1] L5 Kubernetes [ 1 % ¥ iy 2§ 45 & 6 F . U8 ¥ 1% 5k 40 % 2
EREP R ZA Y A B N SE BT i m] g

(4) %41 NodePort ] LI o X 45 58 s > KR 1l 7 18], 451 4, m] LG 8 ) 2% 5% ik LA A2 17 B
2% - RRE Y IP bk ok IP 5 F 15 ) NodePort,

(5) ¥ 5 . NodePort fifi i i) 3 11 115 il /& 30 000~32 767 . 75 BRIN1H L F » Kubernetes £
B 3l 43 B — > AR Al #4935 154 NodePort
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gk

% il W FA

(1) AR AERIH : LoadBalancer 2 [ Sl HUK it 1 73 & BIERE 1 (1 24> Pod 24 |, DL S

WA BRI . B R DURYE A~ Pod 1Y 3 IR A0 1% 0 >k 3l 245 #b 43 BC i & 8 O 54> Pod #F

AE 5 1 357 1l b BRI 5K .

(2) NIl . LoadBalancer RJ LUKE 42 HE 4 & 1 IR 55 2 5 45 A1 3B X 2%, i 4135 P vT L) Gl

i A SRR I BRI ST . B e RS A BE— A 3t TP Mk A U i A TP Mk

i R B W55 1) Pod i) I,

LoadBalancer | (3) & AJ JJPE: LoadBalancer 2% Wi #2 42 B 1 iy Pod 52461, 3F & 3l ko I i Bt 5l A AT T A9 52

B, 24 % BRI L E 20 U e FE R 40 A B I mT A A S DURR AR IR 55 1 T R

(4) RIGHCE : LoadBalancer A LAAR 48 75 %L HE 17 R 3% Bc & . 45 30 01 ] DL 48 & 7 a3 i 5
ST PR R R W AR A SO LU R R TR T K .

(5) 5xnVFE 4. Kubernetes B LoadBalancer 7] UL 5 & Fh = & #4742 5%, LA A FH = 3F

BRA RIS . BT LS = & 0 AR A g TS DUGE 3 25 Hb R R B 2

43 15 R gk T B

¢ Kubernetes £ RF P E X service ) YAML X478 ISR AN F .

apiVersion: vl

kind: Service
metadata:
name: my — clusterip
spec:
selector:
app: nginx
ports:
— protocol: TCP
port: 80
targetPort: 8080
type: ClusterIP

) BIAHL (ReplicaSet) 5 #5 %5 (Label)

RIA B F K 1% B Pod 7 Kubernetes H iz 17 B9 80t . 76 Pod & A= 55 B o MM 55 i
ReplicaSet 23 H s & #5719 Pod BIASFOR B HFE Pod, #3%25JE Kubernetes H X8 4T
Pric For 28 1 —Fh o 2L SR TS (E X I IE 0 L. 7E Kubernetes 2 e CRIASL 8 X
PRAER Y AML SCHF 7R A A F

apiVersion: apps/vl
kind: ReplicaSet
metadata:
name: frontend
labels:
app: guestbook
tier: frontend
spec:
replicas: 3
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selector:
matchlLabels:
tier: frontend
template:
metadata:
labels:
tier: frontend
spec:
containers:
— name: php — redis
image: us — docker. pkg. dev/google — samples/containers/gke/gb — frontend:v5

8) #BE (Deployment)
B ST N SR ) 1 R Y B AS B ORI AR S8 YAML SO
N KA TR (1

apiVersion: apps/vl
kind: Deployment
metadata:
name: nginx — deployment
labels:
app: nginx
spec:
replicas: 3
selector:
matchLabels:
app: nginx
template:
metadata:
labels:
app: nginx
spec:
containers:

— name: nginx
image: nginx
ports:

— containerPort: 80

9) fif#: (Volume)

it 2 S — Pl Al G (0 A7 i 150 95 o 30 2o Ky A7 i 5 A O G 4% L T 2% A £t 55 ) 4031 Pod
g N SEEBUE B A AR A7 . 7E Kubernetes SERE 1€ XAFEEE T YAML SCHEY
RS T

apiVersion: vl

kind: Pod

metadata:

name: configmap — pod

spec:
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containers:
— name: test
image: busybox:1.28
command: ['sh', '-c', 'echo "The app is running!" && tail — f /dev/null']
volumeMounts:
— name: config— vol
mountPath: /etc/config
volumes:
— name: config— vol
configMap:
name: log— config
items:
— key: log_level
path: log level

10) ¥ (Port)
Kubernetes £ ¥ 76 I 5 4 B R A0 (% O ity 11 280 DL 3R 3-7,
®37 wmAO%B

% B I 88 ¥t BA

SeVF R P NEE BRSNS 1 ] Kubernetes 55 » 24 H 7 A 3 — 4~ NodePort 28 #
19 112 95 B, Kubernetes 23 R 3% Ik 45 76 819 81 B 43 BE — A0 1, OB 0L it 5
&3 iz 10 R IR SS v DS F D 30 000~32 767, WA P EA A & LR
% i 1, 0 Kubernetes 23 7E1% U A 1 3J) 43 AL 3 1

Pod H 2545 19 W W st 1 58 T 28488 TP IE 23847 /9 p B R R o T 1) s 157
29 B F 3K Port Bf Kubernetes 4 H. 5% % 3| Pod H1#Y TargetPort

Mz 95 W Wi i 1, T2k HARBE RIS M IR S5 i i, E R IR S A O,
Al UL A 2h 1 i 5 % & U5 i Pod 1) TargetPort

545 N R S I M AT g i T S 2 A R AR T 5 A A A B = R Y i
{5 I, & TargetPort A —#B5

9 45 3% 1 (NodePort)

H 5 % 17 (TargetPort)

12 55 i 3 11

K4 ¥ H (ContainerPort)

3.1.3 Kubernetes T{EiRTE

Kubernetes i T/E & — A B H S AL F g 25 092 B2 MR 9 25 25 40 IF 1R, 21 BE
BHOERE AT LB T — B A R, B A WX APLL A 2R EE L A @pLE &
RAFRI ek o IF R S A 1 9 R A A o A 2 A8 AL I B A8 BRAR A R AN T s 2. X — It
FEAALAE T T 0 F B AT SEPE I8 K ORREAR 138 48 BUAS . fff Kubernetes W B4R = J5 Az 1
ANTT BB B RO A HOGHE TAR TR E 24 5 LU 315,

1. NAREFESR|EMNL

5 BB L RE PP Z 107 16 5 B8 0 T A U f 1R, X — e g M B Oy RO AR T
Dockerfile S @ G5 . BE B E 58 UG AT LK SR 26 258 6 e, LA N 38 & B
T B B R B AR = g A A
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2. EXNABRE

BTk YAML SCPEE OB 8 i 5 10 45 25 0 R B ik & Pod 1 @Il A £ E
TR W N A1 5 1 Uil 1 BRCHE R ARAE fit BO BUR O b O AR

3. BB EIRZ E Kubernetes &£ £

— LA SO 4% 58 R 35 T LA R kubect] iy A i S it 5 32 58 B Kubernetes 88,
Hi Kubernetes 2 /F 119 APT Server ¥ T4 18 5K % & 28 FAMAZ O 2004 19 B 8] 38 25 55

4. FEAE

B A 2 AR R AR Y A T IR 100 R TR F IR S RGBT A G Pod, DA fR R
A EAUETT .,

5. 8BRE

T 5P B — B L T 5 Y kubelet Bt S 7R K S Q1 Pod . X — i R 95 B AR
BARE T USSR B .

6. RELZME MG

Y Pod JA 21 G  Kubernetes 22123 FI 3128 Pod 1 2 FIC & 55 %5 42, [7) i 58 7 ik

3 38 7 2 4 A7 AL T K ) 46 9 e 2 50 Wb A3 R B S i Pod R, DA AR IR 55 1 T T

7. REKEE A8

EBET H Y kubelet 2 L[] API Server 145 Pod BRZS, — H B BLIEA Pod &
I AN {8 B , Kubernetes S BF ¥ #5502 B sh 23 5 5 A1 & Pod, FHT’EQ?%‘& i S5, B A
B RS B TUE AR,

8. ¥ HEEEH

0 e TR S04 0B A 5 8T Kubect] 4y 4 257 )7 68 X135 43 80 Pod 3
19745 IR I Kubernetes 8 fF i S35 22 Ff 507 SR o 497) 200 72 2l BE BI04 A o T 2 A
AP AEAN [R5 T 19l 55 75 5K .

9. BIEFHF AT

Xt F Kubernetes 28 A 19 5 48 I 7] LR FH £ A % (Persistent Volume, PV) fI £ A %
1 4 (Persistent Volume Claim, PVC) i 7 2032 B, i AR %504 1 50 2 4 Fnml F

10. BEE5REERE

T ARG HE A £ R A S AL Kubernetes SR fF W S EMEEMHEERRE. N T
R Eof W 4 B RS L0 T PR RE A 15 H R 4

3.1.4 Kubernetes BB g5 &

1E Kubernetes £ EH B a1 TR HEL S, AN m ST T HEA
1% kubeadm Fl1 kubectl,
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kubeadm 74> F T Kubernetes 4 B 9] 4f 4k K 35 5 4 8, WA A kubeadm F iy 4 L
% 3-8,

% 3-8 kubeadm F &%

w % I 88 ¥ BA
kubeadm init HF 1 1H AL HT 1Y Kubernetes 44 il S 1 17 45
kubeadm join g — B S MA A B Kubernetes 4%
kubeadm upgrade JF T+ 9% Kubernetes £ BE 1 it A
kubeadm token FHT48 BRAE R 10 M A 2
kubeadm reset JH T 5 B Kubernetes £
kubeadm certs 1 F 4 B Kubernetes 2 UE
kubeadm version 7~ kubeadm B9 it A 15 &

R H. T A kubect] 74>, B HY EZ I REE 18 8 5 50 A9 52 B R AT 25 Fh A4, 9
LR AR SRR BRI RS LAY kubect] A4 UL 3-9.

& 3-9 kubectl i5 %

I fie ol € < Bt B
kubectl cluster-info BREREERG B
IR B ) SR S F R 55 4% I 0 MR AR
kubectl version -
EPSS
kubectl create namespace < namespace > AN BT B A 4 2 ()
& Py 4 23 ) kubect] get namespaces B AR TR PN Y BT A i 4% &S ()
kubect] delete namespace < namespace > W % 48 72 B9 i 44 =5 )
kubectl create deployment < name > --image=< image> | ] ##—~#i ) Deployment
P71 Ve e O 1 B L
kubectl get deployments
I Deployment A Deployment
kubectl scale deployment < name > --replicas=< number > | %% Deployment & 4% § =
kubectl delete deployment < name > M Bk —~ Deployment
kubectl get pods Bt Y1 A 44 25 8] Y BT Pod
kubectl describe pod < pod-name > B /RT8 & Pod RUTELNAE B
3 Pod
kubectl logs < pod-name > THEFE E Pod 1Y H &
kubectl exec < pod-name > --command 1F Pod 1 $i 471 2
kubectl create service < type> < name > —tcp=< port > Bl H Y Service
< targetPort >
B Service ) DI S 1 A = |11 N R T
kubect] get services _
A Service
kubectl delete service < name > W B 48 22 B9 Service
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gk
WL % Ut B

kubectl create ingress < name > —rule = < host > =

Ih

>
or

Bl —A~H B Ingress #

< service >:< port >

PR Ingress ) FREL Y [ Ay 4 2 B b BT A
kubectl get ingresses
Ingress #L

kubect] delete ingress < name > M B 48 &2 89 Ingress #LI|
kubectl apply -f < file > FH T8 1 v T 98 5
kubectl config view M E U7 A kubeconfig X4
HF1EEHS Pod 2 I8 £ iy 3C
kubectl cp
- F H %
ITETEPUN Kubeet] drain T 2 4 M 9K 8 1 8 B R BT
£ Pod
kubectl edit FH T 4 B B R AL
T AR BR5 B U8 A G 1 3 1
kubectl event o
kubectl taint FFEHAT S LT 8

ZF K R 2 kubect] BEB 4> v 4, B £ 4y 4 0] LI i3 04T kubect]l —help A7 4 2K
FREL,

3.1.5 Kubernetes 8fZ £ K : E T Docker INE

AL PR PR Docker fE20 Kubernetes S8 25 fv iz 47 AT 98 & — A i UL Y
W, £ 2 E K JE Docker 78 4 WA FH Tz, IF H B 58 & 45 & JF 4 45 b5 1 (Open
Container Initiative, OCD . 7EXF &7 EH . Docker EE G 5T # & iz 17 o0 & 454w . 1
Kubernetes W 53 8 £ Z2 DA SRR BEN BB 1T, I A B ATHE A0 e 55 A B B 48 19 i L s vk
4 SF =g Thhe ., N EHERIZ T B E LR, Bk mT .

T E Kubernetes MBgd fErf, W S SR T5 20 2 — @ 0 R A T LI B SERE, B
HEAE I S BT IR AT SR WL 3-10,

F310 TFTHERAEFEX

% il it 3]
BIERS Linux 1/ &R %
g2 /) 2GB
CPU il 4y S /b 2vCPU
T A5 D) X 4% 30 1 I A T B 3 T B I 28 4 AR S AR M L L B AR A T R AR RE U [R) B
] %
15 190 338 17
LA IX Bl
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gLk
E:S B i A
FHL4 M —
MAC Hht M —
product_uuid | ME—

Mol T2 A PR AR TN E 1 B WA 2T LR A S 1 S 11 T S

W 3-11,
F3-11 iHOFRERE
% B W HWEBEAE A ) it B 4 1§ R % 3& B
TCP N 6433 Kubernetes API Server i 414
PR TCP N 2379~2380 eted IR 55 48 % F i API kube-apiserver.eted
BT 8 P Sa—
s VT TCP N 10 250 kubelet API SRS Ry
TCP Ak 10 257 kube-controller-manager H &
TCP N 10 259 kube-scheduler EP=1
TCP N 10 250 kubelet API CEN N
TAET & TCP A i 10 256 kube-proxy EE= i 5F
TCP Al 30 000~32 767 | NodePort B A R
EE: AWTRIP AT EG KA T EARE, &k 5 A SRR ARE K R
RERFTFRBE RK¥E,

2. TRIMEHESE

S A A T T B R SE AR R A B SRS L AT AR Y A AT A OGBC B . YA
TiE A OB A TR AR S I

D) SRR B

ERIREER A 3 A G AR B 1 A BN ROMN TS AR R SRR R R 3-12,

X312 EBTAER
= W & IP s it W A
node01 192.168. 79. 181 BN
node02 192.168.79. 182 TAET S
node03 192.168.79.183 TAEST A

2) KA1 Y Shell 284

H T 7R 20552k 19 & Ubuntu 22. 04 RS, 1% R G BA 1Y Shell 2888k dash 1fif 3
bash, N T J5 21217 bash A<, A @ B0F I Shell RAUE M bash,

B ORA R RGM Shell 287, 440 F

11 /bin/sh
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A AT A RN 3-2 FR

user01@node®l:~$ 11 /bin/sh
lrwxrwxrwx 1 root root 4 Mar 23 2022 /bin/sh -> dashx

3-2 &% Shell £

SRIGTE B INAS M Shell 285K dash J& , $UAT 6 2 LUE K Shell 28 BE A bash, iy &
I

sudo dpkg — reconfigure dash

i S PAT IS 1R 5 B Use dash as the default system shell (/bin/sh)? [ yes/no )i i
A no, R 5 4% Enter #HI T 58 55 2, 1045 F OB T2 A5 A8 B0 ) s i A BT R SRR A 3-3
Bz o

userd1@nodedl:~$ sudo dpkg-reconfigure dash
[sudo] password for user@l

debconf: unable to initialize frontend: Dialog

debconf: (No usable dialog-like program is installed, so the dialog based frontend cannot be used. at /usr/share/perl5/Debconf/FrontEnd/Dialog.pm
line 78.)

debconf: falling back to frontend: Readline

Configuring dash

The system shell is the default command interpreter for shell scripts
Using dash as the system shell will improve the system's overall performance. It does not alter the shell presented to interactive users

Use dash as the default system shell (/bin/sh)? [yes/no] no

Removing 'diversion of /bin/sh to /bin/sh.distrib by dash'

Adding 'diversion of /bin/sh to /bin/sh.distrib by bash'

Removing 'diversion of /usr/share/man/manl/sh.1l.gz to /usr/share/man/manl/sh.distrib.l.gz by dash
Adding 'diversion of /usr/share/man/manl/sh.l.gz to /usr/share/man/manl/sh.distrib.1l.gz by bash'
user@i@node@l:~$ 11 /bin/sh

Trwxrwxrwx 1 root root 4 Oct 8 ©6:44 /bin/sh -> bashx

& 3-3 4% Shell ZXE & A bash

3) FE FAHLA . EHL 1P
Kubernetes £EREESR FHLZ A 1P HudikfE— , LY 45 nodeOl A Hl /R A E SR, &6
fid s EHLA . AW .

& B E LA

sudo hostnamectl —— static set — hostname node01
# M % % T B AE 2K
bash

SRIGECE AL TP AE X — ol R P ECE TP 09 77 = 1R 2P, ¥ 72 00 FH 4t 48 e o S 9
I E IP #ihl, Ubuntu R 4/ W 45 B & 4 3% 42y /ete/netplan/00-installer-config.
yaml, 17 5 node01 A9 X 45 Bie B SCH 7= ARG AN R .

# This is the network config written by 'subiquity'
network:
ethernets:
ens33:
dhcpd: false
addresses:
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— 192.168.79.181/24
routes:

— to: default

via: 192.168.79.2

nameservers:

addresses: [114.114.114.114]

ens34:

dhcpd: false
addresses:

— 192.168.172.181/24

version: 2

2 C SO G AR N S R AR IR A L AR S P A TR E AR S T
sudo netplan apply

4) KI5 2 BR A AT

Kubernetes &7 A 2% 55 s 2 ORI ] — B0, 78 Al 2 7 BRI g SOR T TR 55 19 07
SHEAT AR o X6 T i 8] Jiz 55 i 14 45 B T L2 B 06 IR0 ) 5F i) Al 55 8 o ] LSS A oll P9 R
P14 BRF 5] 12 55 4%

B nipdate A & BEATRLN @5 U0F

sudo ntpdate time.windows. com

SRIG L E M S5 . a2 F

sudo crontab — e

A AT S5 23 i A\ G B ST A0, R R R R 1 SRS ARG R
01 * % x /sbin/ntpdate time.windows.com >> /var/log/contab. log 2 > &1

RS 2 8 58 R PRAFIF IR L EHT ER cron RSS2 0T -

sudo systemctl restart cron

EE: EZAB AT Ubuntu A4 PH R ESA2EXA B S HHEw, E2 a2 R
B E,

I Ja » PEAE T S B SCF et/ hosts W E & AL AT . AREB0F .

192.168.79.181 node01
192.168.79. 182 node02
192.168.79. 183 node03

5) KM Hr X
A4y DX S A T3 1A WRH 0 01 S ks P 5 P ALK K S PR, 7 552 B T e 7 o 1 1
X PR IE A A Sl A T 2 I 5GP S e a3 X RS AR T B SCF B S BOK A
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IR P A2 48 DX B S SR 00 T ) B SR i A DG P DU 5 R R R G A RE AR A A
IR FH i 4 FIC B SC A2 6 1 77 AT DU RCHh 98 /0 ik 55 45 719 0 () 4 4P sl 1], OF B IR 95 4%
HEAT BT —> 44 Ja) 0 i P 48 5 A A H K R AR R

IR R ) R 2 I SR vl 755 o P a1 A

sudo swapoff —a

SR S G/ ete/fstab i B SCHR N Y swap BEIACAS AT .

/dev/disk/by — uuid/560b62c41 — 58f7 — 45a5 — beaf — 0b9cealb9lfe none swap sw, noauto 0 0

Tic B SC A 4 i 58 B AR AT I ER R RT, B S 52 4 43 IX Ak T 56 PR A L B IR il Ay A
I Ji 384 3 X, 45 W) — EL 2 b T R RS .

6) JF A it % &

SRR RS BETT )3 il L B A SR A DG HRAE , B e S 8/ ete/modules-load. d/k8s. conf At

SR
cat << EOF | sudo tee /etc/modules — load. d/k8s. conf
overlay
br netfilter
EOF

SRJG 2R B B S/ ete/ modules-load. d/k8s. conf H1E X &%, a2 F .

sudo modprobe overlay
sudo modprobe br_netfilter

e TERC & S/ ete/sysctl. d/kS8s. conf Wik ENESEL.mAUT .

cat << EOF | sudo tee /etc/sysctl.d/k8s. conf
net. bridge. bridge — nf — call — iptables = 1
net. bridge. bridge — nf — call — ip6tables = 1
net. ipv4. ip_forward =1
EOF

Ja RS R a2 T

sudo sysctl —— system

7) A IP B IR % 4% (IP Virtual Server, IPVS)
Kubernetes ££ B 35 5 75 25 IPVS WA ST BE, 5 56 0 45 17 45 2 36 M K i AL, i &
W

sudo apt install ipset ipvsadm

SR )G 3 IE B A/ ete/modules-load. d/ipvs. modules ACIS 0T .

# ! /bin/bash
modprobe —— ip vs
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pL
w
i

modprobe —— ip vs rr
modprobe —— ip vs wrr
modprobe —— ip vs_sh
modprobe —— nf_ conntrack

BEEHE B E X/ ete/modules-load. d/ipvs. modules 1 3C 45 82 /B AL PR I hn 28 AH 26 i
BT
sudo chmod 755 /etc/modules — load. d/ipvs. modules && \

sudo bash /etc/modules — load. d/ipvs. modules && \
sudo 1smod | grep — e ip_vs — e nf_conntrack

A AT IR S WA 3-4 FFR

user@l@node®l:~$ sudo chmod 755 /etc/modules-load.d/ipvs.modules && \
sudo bash /etc/modules-load.d/ipvs.modules && \
sudo lsmod | grep -e ip_vs —e nf_conntrack

ip_vs_sh 16384 0

ip_vs_wrr 16384 ©

ip_vs_rr 16384 0

ip_vs 176128 6 1ip_vs_rr,ip_vs_sh,ip_vs_wrr

nf_conntrack_netlink 49152 0

nfnetlink 20480 4 nft_compat,nf_conntrack_netlink,nf_tables

nf_conntrack 172032 7 xt_conntrack,nf_nat,openvswitch,nf_conntrack_netlink,nf_conncount,xt_MASQUERADE,ip_vs
nf_defrag_ipvé 24576 3 nf_conntrack,openvswitch,ip_vs

nf_defrag_ipv4 16384 1 nf_conntrack

libcre32c 16384 8 nf_conntrack,nf_nat,openvswitch,btrfs,nf_tables,xfs,raid456,1ip_vs

E3-4 mMEFHIPVSHEEXMESH

8) ## Docker Engine 4%

S 40 1 T A9 27 2] F18k 2] . Docker Engine M35 B FRE DR SE N, T B IEREAZE
MR TE %4 Docker Engine A JCHR 0 I 88 B2 1% 53 %5 1 B 09 45 15 [0] 8 1F 04 175 20, 000 ] LIOKE
B PR R Mk A8 R BN R A R T B KR AR, R IR R 4 ] {5 A 9 AR R E AT
Docker Engine i ¥ 45 %5 % .

TR ML A

sudo apt — get update
sudo apt — get install ca — certificates curl gnupg

HWK FAE Docker B GPG NG E AW .

= I E AR
sudo install —m 0755 —d /etc/apt/keyrings
curl — fsSL https://download. docker. com/linux/ubuntu/gpg | gpg — — dearmor — o /etc/apt/

keyrings/docker. gpg
sudo chmod a + r /etc/apt/keyrings/docker. gpg

216 AR A U ik
echo \
"deb [arch = $ (dpkg —— print — architecture) signed — by = /etc/apt/keyrings/docker. gpg]

https://mirrors. tuna. tsinghua. edu. cn/docker — ce/1inux/ubuntu \
"$ (. /etc/os — release && echo " $ VERSION CODENAME")" stable" | \
tee /etc/apt/sources. list.d/docker. list > /dev/null

ﬁé% vﬁ‘% Docker Engine *H%W*ﬁ@vfﬁéﬁﬂ?
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sudo apt — get update
sudo apt — get install docker — ce docker — ce — cli containerd. io docker — buildx — plugin docker —
compose — plugin

&g . WEAEE A —F , B3 K E I E Docker RS BHES . AUWT .

sudo systemctl enable docker
sudo systemctl start docker
sudo systemctl status docker
sudo docker version

9) ¥ cri-dockered
B ETEA T S T K eri-dockered BB MR L fr A UTE -

wget https://github. com/Mirantis/cri — dockerd/releases/download/v0. 3. 15/cri — dockerd 0. 3.
15.3 — 0. Ubuntu — jammy_amd64. deb

Hk 23 cri-dockered, fi 2 WF .

sudo dpkg — i cri— dockerd 0.3.15.3 — 0.Ubuntu — janny amd64.deb

i F cri-docker IR %5 iz 17 i) 75 B 2] — 34 T B conntrack, F LT F 3 281 T
/E\'@ I Sg QDT

sudo apt — get install conntrack

SR G S8 3l cri-docker IR S5, IR B RS B Ja 31 €A cri-docker R 45 B3 SHLH . 4
ﬁ[ﬂf:

sudo systemctl start cri — docker
sudo systemctl enable cri — docker
sudo systemctl status cri— docker

HEE MBI cri-docker AR 55 BY K B SCAf/usr/lib/systemd/system/cri-docker. service, ¥4
sandbox FE R IEAE B E IR AR anF .

[Service]

Type = notify

# ExecStart = /usr/bin/cri — dockerd —— container — runtime — endpoint fd://

ExecStart = /usr/bin/cri — dockerd —— pod — infra — container — image = registry. cn — hangzhou.
aliyuncs. com/google containers/pause:3.10 —— container — runtime — endpoint fd://

ExecReload = /bin/kill — s HUP $ MAINPID
TimeoutSec = 0

RestartSec = 2

Restart = always

J5 BB N cri-docker iz 55 BC &, I B S 55 . ap 2 AT

sudo systemctl daemon — reload
sudo systemctl restart cri— docker
sudo systemctl status cri— docker
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10) 43 Kubernetes FH G 4H 4
BERER AT B2 Kubernetes A 4F , #1140 kubeadm  kubelet . kubectl 28, 21T .

= OB R ] A AR

sudo apt — get update

sudo apt — get install apt — transport — https ca — certificates curl gpg —y

# T # Kubernetes # {41 € 72 1 28 3L % 2 % 4

curl — fsSL https://pkgs.k8s. io/core:/stable:/vl.31/deb/Release. key | sudo gpg —— dearmor —
o /etc/apt/keyrings/kubernetes — apt — keyring. gpg

= ¥R Kubernetes 4 /&

echo 'deb [ signed — by = /etc/apt/keyrings/kubernetes — apt — keyring. gpg] https://pkgs. k8s. io/
core:/stable:/vl.31/deb/ /' | sudo tee /etc/apt/sources. list.d/kubernetes. list

# IR B R 5|, %% kubelet . kubeadm Fl kubectl, Jf 8 & H p A

sudo apt — get update

sudo apt — get install kubelet kubeadm kubectl socat

sudo apt — mark hold kubelet kubeadm kubectl

EE . Kubernetes #8 2 84+ 6, % ¥ 7 )5 . kubelet RS2 HERB LY E B — X, R
H 8 A F# kubeadm #9354, E’Li‘]%ﬁfr%ﬂ&é%mﬁia%ﬁﬁ”)\ﬁ 5,

11 BLE cgroup

1 kubelet IR 55 1 cgroup BMEBA systemd, i H 15 758 8% 12 47 T4 A9 cgroup 9K
AR — B, 7 B 7R B B SCF /usr/lib/systemd/system/kubelet. service. d/10-kubeadm.
conf NI INAHSCHC & ACAS N F .

2 YL B Y /usr/1ib/systemd/system/kubelet. service. d/10 — kubeadm. conf
Environment = "KUBELET CGROUP_ARGS = —-— cgroup — driver = systemd"

it B S8 B 5E R T B H i kubelet RS .y 2T -

sudo systemctl daemon — reload
sudo systemctl restart kubelet

3. Kubernetes £ B #3 Z2

IDREIpGH & iis
T A OCTC E 5E UG KT LUTT 46 8 T W 1R 6 Kubernetes SEHE 1, 1 Y58 5 79 4 node01
AR IR By A T A SR B SO a2 AT

sudo kubeadm config print init — defaults > kubeadm — init. yaml

R g 35 B S0 kubeadm-init. yaml, S AH S BE &, fCASAN T .

apiVersion: kubeadm. k8s. io/vlbetad

BootstrapTokens:

— groups:
— system:Bootstrappers:kubeadm:default — node — token
token: abcdef.0123456789abcdef
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ttl: 24h0m0s
usages:
— signing
— authentication
kind: InitConfiguration
localAPIEndpoint:
£ 15 B Y 5 ik
advertiseAddress: 192.168.79.181
bindPort: 6443
nodeRegistration:
2 % B criSocket WY&
criSocket: unix://var/run/cri — dockerd. sock
imagePullPolicy: IfNotPresent
imagePullSerial: true
= BCE T R AR
name: node0l
taints: null
timeouts:
controlPlaneComponentHealthCheck: 4m0s
discovery: 5m0s
etcdAPICall: 2mOs
kubeletHealthCheck: 4mOs
kubernetesAPICall: 1mOs
tlsBootstrap: 5m0s
upgradeManifests: 5m0s
apiServer: {}
apiVersion: kubeadm. k8s. io/vlbeta4
caCertificateValidityPeriod: 87600h0m0s
certificateValidityPeriod: 8760h0m0s
certificatesDir: /etc/kubernetes/pki
clusterName: kubernetes
controllerManager: {}

dns: {}
encryptionAlgorithm: RSA — 2048
eted:
local:
dataDir: /var/lib/etcd
# 1B E N AR

imageRepository: registry.cn — hangzhou. aliyuncs. com/google containers
kind: ClusterConfiguration
kubernetesVersion: 1.31.0
networking:
dnsDomain: cluster. local
serviceSubnet: 10.96.0.0/12

# B E Pod [T M i
podSubnet: 10.244.0.0/16
proxy: {}

scheduler: {}
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RGBT SBUR Y kubeadm-init. yam] SCPFIN 3K FE P4 B3 AR 5 AT L 4 & I0°F -

sudo kubeadm config images list —— config kubeadm — init. yaml

0SB A AT IS G 3-5 B, DU B N A AR TR T R

user@l@node@l:~$ sudo kubeadm config images list --config kubeadm-init.yaml
registry.cn-hangzhou.aliyuncs.com/google_containers/kube-apiserver:v1.31.0
registry.cn-hangzhou.aliyuncs.com/google_containers/kube-controller-manager:v1l.31.0
registry.cn-hangzhou.aliyuncs.com/google_containers/kube-scheduler:v1.31.0
registry.cn-hangzhou.aliyuncs.com/google_containers/kube-proxy:v1.31.0
registry.cn-hangzhou.aliyuncs.com/google_containers/coredns:v1l.11.3
registry.cn-hangzhou.aliyuncs.com/google_containers/pause:3.10
registry.cn-hangzhou.aliyuncs.com/google_containers/etcd:3.5.15-0

& 3-5 Kubernetes [E K514 iR

A AE node0l 15 i AAT A & IT I I I AL A3 L iy A
= $E TR

sudo — s
# J F kubeadm — init. yaml SCHHI 4R b 4E B
kubeadm init —— config kubeadm — init. yaml

W1k A i PAT B B KA B T

user01(@node0l:~ $ sudo — s
root@node01 : /home/user01 # kubeadm init —— config kubeadm — init. yaml
init] Using Kubernetes version: v1.31.0
preflight] Running pre — flight checks
preflight] Pulling images required for setting up a Kubernetes cluster
preflight] This might take a minute or two, depending on the speed of your internet connection

[
[
[
[
[preflight] You can also perform this action beforehand using 'kubeadm config images pull'
[certs] Using certificateDir folder "/etc/kubernetes/pki"

[certs] Generating "ca" certificate and key

[certs] Generating "apiserver" certificate and key

[certs] apiserver serving cert is signed for DNS names [ kubernetes kubernetes. default
kubernetes. default. svc kubernetes. default. svc. cluster. local node01] and IPs [10.96.0.1 192.
168.79.181]
[ ] Generating "apiserver — kubelet — client" certificate and key
[ ] Generating "front — proxy — ca" certificate and key
[ ] Generating "front — proxy — client" certificate and key
[certs] Generating "etcd/ca" certificate and key
[ ] Generating "etcd/server" certificate and key
[ ] etcd/server serving cert is signed for DNS names [ localhost node01] and IPs [192. 168.
79.181 127.0.0.1 ::1]
[certs] Generating "etcd/peer" certificate and key
[certs] etcd/peer serving cert is signed for DNS names [ localhost node01] and IPs [192.168.79.
181 127.0.0.1 ::1]
[certs] Generating "etcd/healthcheck — client" certificate and key

certs] Generating "apiserver — etcd — client" certificate and key

certs] Generating "sa" key and public key

[
[
[kubeconfig] Using kubeconfig folder "/etc/kubernetes"
[kubeconfig] Writing "admin. conf" kubeconfig file

[

kubeconfig] Writing "super — admin. conf" kubeconfig file
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[kubeconfig] Writing "kubelet. conf" kubeconfig file

[kubeconfig] Writing "controller — manager. conf" kubeconfig file

[kubeconfig] Writing "scheduler. conf" kubeconfig file

[etcd] Creating static Pod manifest for local etcd in "/etc/kubernetes/manifests"

[control — plane] Using manifest folder "/etc/kubernetes/manifests"

[control — plane] Creating static Pod manifest for "kube — apiserver"

[control — plane] Creating static Pod manifest for "kube — controller — manager"

[control — plane] Creating static Pod manifest for "kube — scheduler"

[ kubelet — start] Writing kubelet environment file with flags to file "/var/lib/kubelet/
kubeadm — flags. env"

[kubelet — start] Writing kubelet configuration to file "/var/lib/kubelet/config. yaml"
[kubelet — start] Starting the kubelet

[wait — control — plane] Waiting for the kubelet to boot up the control plane as static Pods from
directory "/etc/kubernetes/manifests"

[kubelet — check] Waiting for a healthy kubelet at http://127.0.0.1:10248/healthz. This can
take up to 4m0s

[kubelet — check] The kubelet is healthy after 502.251153ms

[api — check] Waiting for a healthy API server. This can take up to 4m0s

[api — check] The API server is healthy after 11.002503536s

[upload — config] Storing the configuration used in ConfigMap "kubeadm — config" in the "kube —
system" Namespace

[kubelet] Creating a ConfigMap " kubelet — config" in namespace kube — system with the
configuration for the kubelets in the cluster

[upload — certs] Skipping phase. Please see —— upload — certs

[mark — control — plane] Marking the node node01 as control — plane by adding the labels: [node —
role. kubernetes. io/control — plane node. kubernetes. io/exclude — from — external — load —
balancers]

[mark — control — plane] Marking the node node0l as control — plane by adding the taints [node —
role. kubernetes. io/control — plane:NoSchedule]

[Bootstrap — token] Using token: abcdef. 0123456789%abcdef

[Bootstrap — token] Configuring Bootstrap tokens, cluster — info ConfigMap, RBAC Roles
[Bootstrap — token] Configured RBAC rules to allow Node Bootstrap tokens to get nodes
[Bootstrap — token] Configured RBAC rules to allow Node Bootstrap tokens to post CSRs in order
for nodes to get long term certificate credentials

[Bootstrap — token] Configured RBAC rules to allow the csrapprover controller automatically
approve CSRs from a Node Bootstrap Token

[Bootstrap — token] Configured RBAC rules to allow certificate rotation for all node client
certificates in the cluster

[Bootstrap — token] Creating the "cluster — info" ConfigMap in the "kube — public" namespace
[kubelet — finalize] Updating "/etc/kubernetes/kubelet. conf" to point to a rotatable kubelet
client certificate and key

[addons] Applied essential addon: CoreDNS

[addons] Applied essential addon: kube — proxy

Your Kubernetes control — plane has initialized successfully!
To start using your cluster, you need to run the following as a regular user:
mkdir —p $ HOME/.kube

sudo cp — i /etc/kubernetes/admin. conf $ HOME/.kube/config
sudo chown $ (id —u):$ (id —g) $ HOME/.kube/config
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Alternatively, if you are the root user, you can run:
export KUBECONFIG = /etc/kubernetes/admin. conf

You should now deploy a pod network to the cluster.
Run "kubectl apply — f [podnetwork].yaml" with one of the options listed at:
https://kubernetes. io/docs/concepts/cluster — administration/addons/

Then you can join any number of worker nodes by running the following on each as root:

kubeadm join 192.168.79.181:6443 —— token abcdef. 0123456789%abcdef \
—— discovery — token — ca — cert — hash sha256:
a68453d7701e825c480£b84776d0b04dfbe8f2£552088e465421f04cfcdd1414

48R VAL Wi AL S 8945 B AT DUR B 5 B 3R /R AT R A an S I T

mkdir —p $ HOME/.kube
sudo cp — i /etc/kubernetes/admin. conf $ HOME/.kube/config
sudo chown $ (id —u): $ (id —g) $ HOME/.kube/config

2) #BE W1+ Calico

Calico = HE R MR MA FHKRT Z N4 =2 MR Z —, B R T 4 flannel
AU L SR B TR o 0 ABAE [R) — A )2 0 45 10 B A R b R T I 4 AR R i
Calico [ T-AF J5U B 2 38 1 18 w042 T 2 L35 45 119 iptables 1 iy 22 K000, 52 80 25 245 ) 50 5
A7 AU ) 8 L JF 3E  eted AT SUBC EAE S 0 R AR 3 T i A W S B i (Border
Gateway Protocol, BGP) T . ‘& REf% 18 [ K 7Y ) 45 RASE , FLAR AL ] 3-6 T/ .

Calico datastore

(etcd3 or Kubernetes API) Pods, namespace
Per-node configuration

g = nodes, etc
. Workload endpoints, nodes, etc . API server
Worklead endpoimts , =] : ([ube-convoters ]
IPAM allocations =,
=
l Calico API server
P

l

rometheus
Typha -
==
< a4
=9
Compute node network
Compute node 1 Compute node 2
lico/node
calico/node (el
i ) v .
felix BGP route sharing

. BIRD BIRD '

B -

o e

Policy (e.g., iptables) | CNI IPAM - yRolicy(€ gqjiptables)
- M i plugin Y
routes IP routes
: ]
Pod network namespace

i
tai 1
comaney CNI plugin |-—————————___ B
runtime > Modify netns, veth

3-6 Calico Z2¥) &
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KGR N BT B Calico 46 36 1 19 22 2240 1 R L DB, L3 3-13,

% 3-13  Calico MEBHMEEZHH R EIIEE

A4t ER

Ih B it B3

Calico API server

AV P LT kubectl 45 2% F Calico %I

Felix

BT % i B A ACL AU B C & M R & BB AT 7E g T 8

BIRD M Felix 3R BUHs i o -1 F BGP PrisUxh 4535 55 A0 25 2% I 2% 15 47 % Hh 58
confd Wi BGP B B M4 R HOAEC B 281k flin AS 5 B Bl s %515 A
Dikastes S 1 AT Istio AR 55 P45 SR, /E A Istio Envoy Y sidecar {QHAEEH#E g 1T

CNI plugin

4t Kubernetes 421 1 X 45 i 55

Datastore plugin

e 3ok VR /A BRI A7 4R e R B i AR A

IPAM plugin

I F Calico 1) 1P % 5 th 4 FL A #F ) Pod 1P Hb ik

kube-controllers

W% Kubernetes APT I M2 45 45 R S BT AH S #84F

3o Ul 2 A X B A7 1) R i SR RS O AR Ay ST o R A B A7 A

Typha
e Felix 3 22 ] i 17
calicoctl AT T 0 S H T AT R Calico X4

BEHEN R Calico W28 HH PRI, 15 5o 2 F 2k Calico W28 4 11F B TC & SC 1R, i & R

# [ %} tigera — operator. yaml 3 {2

curl — O https://raw. githubusercontent. com/projectcalico/calico/v3.28.2/manifests/tigera —
operator. yaml

# %, custom — resources. yaml {4

curl - 0 https://raw. githubusercontent. com/projectcalico/calico/v3. 28. 2/manifests/custom —

resources. yaml

SR )G %% custom-resources. yaml X ACES AT .

apiVersion: operator. tigera. io/vl
kind: Installation
metadata:
name: default
spec:
# Configures Calico networking.
calicoNetwork:
£ 5 X 1P Hi kil
ipPools:
— name: default — ipv4 — ippool
blockSize: 26 # & X T MK/
cidr: 10.244.0.0/16 # #&%E IP Hiuhik it /) CIDR 3 il
encapsulation: VXLANCrossSubnet # 5 S5 - ¢ Jf 35 481 1
natOutgoing: Enabled # J& F R0 &% Hb il 5% 46t (NAT)
nodeSelector: all() # A T A

# This section configures the Calico API server.
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# For more information, see: https://docs. tigera. io/calico/latest/reference/installation/

api # operator. tigera. io/vl. APIServer

apiVersion: operator. tigera. io/vl

kind: APIServer
metadata:
name: default

spec: {}

Pic 1 2k 8 A RAT IR i

==
E .
=

-
i

custom-resources, yaml L Z U89 F W ST B 10. 244, 0. 0/16 & 5 47 45 10 &£ #F
kubeadm-init, yaml 3452 L#9 Pod -F W & B 4R 4 — 3,

)5 . 7E node0l 15 55 E Calico MR/, a2 a1 F .

sudo kubectl create — f tigera — operator. yaml

sudo kubectl create — f custom — resources. yaml
A AT R A AE B R

user01(@node01:~ $ sudo kubectl create — f tigera — operator. yaml

[ sudo] password for user01:

namespace/tigera — operator created

customresourcedefinition. apiextensions. k8s. io/bgpconfigurations. crd. projectcalico. org created

customresourcedefinition. apiextensions. k8s. io/bgpfilters. crd. projectcalico. org created

customresourcedefinition. apiextensions. k8s. io/bgppeers. crd. projectcalico. org created

customresourcedefinition.
customresourcedefinition.
customresourcedefinition.
customresourcedefinition
customresourcedefinition.

customresourcedef inition.

customresourcedefinition.
customresourcedefinition.
customresourcedefinition.
customresourcedefinition.
customresourcedefinition.
customresourcedefinition.

apiextensions.
apiextensions.
apiextensions.
. apiextensions.
apiextensions.
apiextensions.

k8s.
k8s.
k8s.
k8s.
k8s.

apiextensions. k8s
apiextensions. k8s
apiextensions. k8s
apiextensions. k8s
apiextensions. k8s
apiextensions. k8s

io/blockaffinities. crd. projectcalico. org created
io/caliconodestatuses. crd. projectcalico. org created
io/clusterinformations. crd. projectcalico. org created
io/felixconfigurations. crd. projectcalico. org created
io/globalnetworkpolicies. crd. projectcalico. org created
k8s. io/globalnetworksets. crd. projectcalico. org created

. io/hostendpoints. crd. projectcalico. org created
. io/ipamblocks. crd. projectcalico. org created

. io/ipamconfigs. crd. projectcalico. org created

. io/ipamhandles. crd. projectcalico. org created

. io/ippools. crd. projectcalico. org created

. io/ipreservations. crd. projectcalico. org created

customresourcedefinition. apiextensions. k8s. io/kubecontrollersconfigurations. crd. projectcalico.

org created

customresourcedefinition. apiextensions. k8s. io/networkpolicies. crd. projectcalico. org created

customresourcedefinition.
customresourcedefinition.
customresourcedefinition.
customresourcedefinition.
customresourcedefinition.

apiextensions. k8s.
apiextensions. k8s.
apiextensions. k8s.
apiextensions. k8s.
apiextensions. k8s.

serviceaccount/tigera — operator created

io/networksets. crd. projectcalico. org created
io/apiservers. operator. tigera. io created
io/imagesets. operator. tigera. io created
io/installations. operator. tigera. io created
io/tigerastatuses. operator. tigera. io created

clusterrole. rbac. authorization. k8s. io/tigera — operator created

clusterrolebinding. rbac. authorization. k8s. io/tigera — operator created
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deployment. apps/tigera — operator created

user01(@node0l:~ $ sudo kubectl create — f custom — resources. yaml
installation. operator. tigera. io/default created

apiserver. operator. tigera. io/default created

BERE, 7] DI7E node0l 5 A& F Calico ffifF s &M . a2 a0 .

sudo kubectl get pods — A

AN SR A AT IS A i AE R AN 3-7 iR SR B Calico i fFiz 17 20

user0l@node®l:~$ sudo kubectl get pods -A

NAMESPACE NAME READY STATUS RESTARTS AGE
calico-apiserver calico-apiserver-d5966b84d-ffxqj 1/1 Running @ 57s
calico-apiserver calico-apiserver-d5966b84d-mrhtq 1/1 Running 0 57s
calico-system calico-kube-controllers-5885b45f59-ptxm6  1/1 Running © 2m51s
calico-system calico-node-tw6q4 1/1 Running © 2m52s
calico-system calico-typha-77bf8d5c9d-wxblw 1/1 Running 0 2m52s
calico-system csi-node-driver-kmshg 2{2 Running © 2m51s
kube-system coredns-fcd6c9c4-7sfor 171 Running © 44m
kube-system coredns-fcd6c9c4-k6g8v 1/1 Running © 44m
kube-system etcd-nodedl1 1/1 Running 0 44m
kube-system kube-apiserver-nodedl 1/1 Running @ 44m
kube-system kube-controller-manager-node@1l 1/1 Running 0 44m
kube-system kube-proxy-z55hz 1/1 Running 0 44m
kube-system kube-scheduler-node061 1/1 Running @ 44m
tigera-operator tigera-operator-89c775547-f97rf 1/1 Running © 3m9s

B 3-7 BT A Calico FHHEIEITH I

3) TAET S ImALERE
B ) U A S A A B A A R 9T 43 BIAE node02 .node03 T s BT AU .

F TR

sudo — s

£ A

kubeadm join 192.168.79.181:6443 —— token abcdef. 0123456789abcdef \

—— discovery — token — ca — cert — hash sha256:a68453d7701e825c480£fb84776d0b04dfbe8f2£552088
e465421£04cfcdd1414 \

—— cri— socket unix://var/run/cri — dockerd. sock

A AT R RN 3-8 Ffw .

root@node02: /home/user0l# kubeadm join 192.168.79.181:6443 --token abcdef.0123456789abcdef \
--discovery-token-ca-cert-hash sha256:a68453d7701e825c480fb84776d0b04dfbe8f2f552088e465421f04cfcdd1414 \
--cri-socket unix:///var/run/cri-dockerd.sock

[preflight] Running pre-flight checks

[preflight] Reading configuration from the cluster...

[preflight] FYI: You can look at this config file with 'kubectl -n kube-system get cm kubeadm-config -o yaml'
[kubelet-start] Writing kubelet configuration to file "/var/lib/kubelet/config.yaml"

[kubelet-start] Writing kubelet environment file with flags to file "/var/lib/kubelet/kubeadm-flags.env"
[kubelet-start] Starting the kubelet

[kubelet-check] Waiting for a healthy kubelet at http://127.0.0.1:10248/healthz. This can take up to 4mOs
[kubelet-check] The kubelet is healthy after 1.002541869s

[kubelet-start] Waiting for the kubelet to perform the TLS Bootstrap

This node has joined the cluster:
* Certificate signing request was sent to apiserver and a response was received.

* The Kubelet was informed of the new secure connection details.

Run 'kubectl get nodes' on the control-plane to see this node join the cluster.

3-8 TmMmANER
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SRIGEE T A node0l EAF T ARE . AT .

sudo kubectl get nodes

MR BVERE P S BPIRE Y Ready WF, BRI S TARE S, A0 3-9 Pis .

user®l@node®l:~$ sudo kubectl get nodes

NAME STATUS ROLES AGE VERSION
node@l  Ready control-plane 57m v1l.31.1
node02  Ready <none> 2m47s  v1.31.1
node03 Ready <none> 2ml9s vl.31.1

39 EBHTRARS

R P EF LA F Calico FHEH Pod RE LS AT Calico MK ik iz i A EREP
Y25 AT, WL 3-10 B

user@1@node®l:~$ sudo kubectl get pods -A

NAMESPACE NAME READY STATUS RESTARTS AGE
calico-apiserver calico-apiserver-d5966b84d-ffxqj 1/1 Running 0 23m
calico-apiserver calico-apiserver-d5966b84d-mrhtq 171 Running 0 23m
calico-system calico-kube-controllers-5885b45f59-ptxm6  1/1 Running 0 25m
calico-system calico-node-rfc62 1)1 Running 0 12m
calico-system calico-node-rnrp9 /L Running 0 1lm
calico-system calico-node-tw6q4 I/1 Running 0 25m
calico-system calico-typha-77bf8d5c9d-2t67n 1/1 Running 0 11m
calico-system calico-typha-77bf8d5c9d-wxblw 1/1 Running © 25m
calico-system csi-node-driver-kmshg 2/2 Running 0 25m
calico-system csi-node-driver-rmmlv 2/2 Running 0 12m
calico-system csi-node-driver-v5q2m 2/2 Running © 1lm

B 3-10 B Calico FHHRETIR

EE: wRAAEANT LML LA FE M, W TAE & A Calico M %4 354 89 Pod &

#B& {3 £ (Dashboard)

Dashboard J& Kubernetes —4~3&F Web W ETEAL & BE 5L 1@, FH - 7] DL i 53 4 i 5,
LWL YA B T AR A 1A BRI 4% Kubernetes SRR A B IFI N AR F . 9 4, BE T LA G
i Dashboard 4 & Fl 48 Z 4 v (09 £5 Fh 98 U8, 45 15 80 L w44 25 (8] . Pod IR 55 Rl A 42 4%,
3B AT LI g e B | G RN IS DAL 5] ) A AN R Pod iR 55 RN RN A AR A [ I IE S E
of PR Y ™45 LR 3l 5 R0 R1 VR | AR 5 U R N T 9% O A W 4R L P A IE R AL SR AR 22
IRE .

1) #2& Dashboard

B SR A BT A nodeOl N #UE 7 2 Dashboard Fg & SCHF . v 2 AF -

sudo curl - o dashboard - v2.7.yaml \
https://raw. githubusercontent. com/kubernetes/dashboard/v2. 7. 0/aio/deploy/recommended. yaml

T RS, R FE BB B U dashboard-v2. 7. yaml P IR 45 X 40 TF R 3 L
SR S5 o v A5 B AR R .
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kind: Service
apiVersion: vl
metadata:
labels:
k8s — app: kubernetes — dashboard
name: kubernetes — dashboard
namespace: kubernetes — dashboard
spec:
ports:
— port: 443
targetPort: 8443
4 X Ah & 57 1 3 11 42 SCRy 31000/ tep
nodePort: 31000
selector:
k8s — app: kubernetes — dashboard
= S A FE %€ & NodePort
type: NodePort

it & S04 dashboard-v2. 7. yaml 18 858 W )G 8 72 1 1B 4 45 4%, SR )G PUAT v 2 30 &
Dashboard, g2 U1°F .

sudo kubectl apply — f dashboard — v2. 7. yaml
A ATIE - AT LA F Dashboard Xf I ) Pod IRZS RS RESE . LW T .

# E% Pod ’H(;l_»
sudo kubectl get pods — n kubernetes — dashboard

F 8
sudo kubectl get pods — n kubernetes — dashboard — o wide

F A F R RAE

sudo kubectl get svc — n kubernetes — dashboard
e

sudo kubectl get svc — n kubernetes — dashboard — o wide

Dashboard iz 47 S AAR R WA 3-11 AR,

user@l@node@l:~$ sudo kubectl get pods -n kubernetes-dashboard

NAME READY STATUS RESTARTS AGE
dashboard-metrics-scraper-6b96ff7878-cnégh 1/1 Running © 25m
kubernetes-dashboard-8696f5f494-44118 1/1 Running [} 25m
user@l@node@l:~$ sudo kubectl get svc -n kubernetes-dashboard

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
dashboard-metrics-scraper ClusterIP 10.98.202.219 <none> 8000/TCP 25m
kubernetes-dashboard NodePort 10.109.250.249 <none> 443:31000/TCP 25m

userol@nodedl:~$
user@l@node®l:~$ sudo kubectl get pods -n kubernetes-dashboard -o wide

NAME READY STATUS RESTARTS AGE P NODE NOMINATED NODE READINESS GATES
dashboard-metrics-scraper-6b96ff7878-cnégh 1/1 Running © 25m  10.244.186.195 node®3 <none> <none>
kubernetes-dashboard-8696f5f494-44118 1/1 Running © 25m  10.244.186.196 node®3  <none> <none>
user0l@noded@l:~$ sudo kubectl get svc -n kubernetes-dashboard -o wide

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE SELECTOR

dashboard-metrics-scraper ClusterIP  10.98.202.219 <none> 8000/TCP 25m  k8s-app=dashboard-metrics-scraper
kubernetes-dashboard NodePort 10.109.250.249 <none> 443:31000/TCP 25m k8s-app=kubernetes-dashboard

& 3-11 Dashboard i) Pod 5 Service 1R 75
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4 SR T 7 0] 3 B ) Kubernetes Dashboard ¥ &, W B 5538 i3 0 %6 #8575 =0 15 1a)
SERHTEA 4 1P 59 31000/ TCP %5 11,

& Pod M ZILLKREH

FE. EMATE Dashboard F EH 4 5., ww R il it & 4 &
E B W IR,

ImagePullBackOff, I & A 5248 F & ¥, £ XA H LT

2) % 5% Dashboard

%5k Dashboard AT LA3E i W 7 XSE 8, 43 01l & Token B # kubeconfig, ¥ 7n ¥Rk
FHHC & Token i)} R 157 Dashboard, #H2E 3T

B JCH B 14 8] Dashboard 4 ¥ 6 19 A PR SC 14 dashboard-admin-user. yaml, {8 %
LU

= G| 7445 K 5 admin — user, i 44 25 [i] S kubernetes — dashboard
apiVersion: vl
kind: ServiceAccount
metadata:
name: admin — user
namespace: kubernetes — dashboard
# f] # ClusterRoleBinding
apiVersion: rbac.authorization.k8s. io/v1l
kind: ClusterRoleBinding
metadata:
name: admin — user
roleRef:
apiGroup: rbac.authorization. k8s. io
kind: ClusterRole
name: cluster — admin
subjects:
— kind: ServiceAccount
name: admin — user
namespace: kubernetes — dashboard

£ fI| % admin — user [{¥ Bearer Token
apiVersion: vl
kind: Secret
metadata:

name: admin — user

namespace: kubernetes — dashboard

annotations:

kubernetes. io/service — account. name: "admin — user"

type: kubernetes. io/service — account — token

IRIGAESEREN AT a2 UIF

sudo kubectl apply — f dashboard — admin — user. yaml

P:E B admin-user $5[0] Dashboard & ¥4 #) Token {H, 21T .
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sudo kubectl get secret admin — user — n kubernetes — dashboard — o jsonpath= {".data. token"} |
base64 —d

A PAT 5 BN

user01(@node0l:~ $ sudo kubectl get secret admin — user — n kubernetes — dashboard — o jsonpath =
{".data. token"} | base64 —d
eyJhbGci101JSUzI1NiIsImtpZCI6 I1AXMERTL28tS3 Zwd3 pIbmN30FkxcjFBOmY1a2Nod21PNKkM2VVJ jelJ4ThMifQ. eydpc
3Mi0iJrdWJ1lem51dGVzL3N1enZpY2VhY2NvdW50Iiwia3ViZXJuZXRlcy5pby9zZXJ2aWN1YWNjb3VudCOuYWllc3
BhY2U101JrdWJ1lem51dGVzLWRhc2hib2FyZCIsImt1 YmVybmV0ZXMuaW8ve2Vydml jZWEjY291bnQvec2VjcnV0LmS
hbWU101JhZG1pbillc2VyIliwia3ViZXJuZXR1lcy5pby9zZXJ2aWN1YWNjb3VudCIzZXI2aWNILWFjY291bnQubmEt
ZSI6 ImFkbWluLXVzZXIiLCIrdWJlem51dGVzLnlvL3N1enZpY2VhY2NvdW50L3N1enZpY2UtYWNjb3VudC51aWQio
1I4Mj1mYTIhYy03MzEXLTQ3YTMtYjhiMSO0xOTgwNmNKNTNhZjgiLCIJzdWI1i01JzeXNOZWO6c2Vydml JZWEjY291bn
06a3ViZXJuZXR1cylkYXNoYm9hcmQ6 YWRtaW4tdXN1ciJ9. aW MXLsTD3kHrd3o — ry G13SshFiSz2EY33M7pu
wRsYvNgMUs6APkZngz4oWes4dhs7jZ Hqo6fKWOJR5Y2SJvCv7qIghHBXtYMELOSAOpD 1 — uNUnFbwunQA4aCoAil
Ggx9A0dZTo — XfFDO6HcxMO _5S8wONB_WfOoStmsh8ubmD5Q4E7C1i49kDgmIZm4 XLU2¢c_eRXcQKdgqnDjAzC481leg
77SGXJ79ZgC2U0vRDLX6cnkLgYGw Bp6vHzK4EPiek zG7HpR3b4NmJQd13IekVu M Oo5HtG2 IbrmwruKG2mEPX
W70t1lsZ7jvEo_tPJOwgYuTM6cwRYfu2RRynN9gQ

e WA S5 ) AR B PN AT 25735 5, TP 119 31000 3 11, 5 AZRER ) Token {E, 4N/ 3-12 iR,

Kubernetes Dashboard

@ Token

> Service Account #5—MA7A) Bearer Token , BJF3T &5 Dashboard . B 7 #EE AR EREF Bearer Tokens NES(ER, 1525 SHKIE 55,

O Kubeconfig
TEERERIEEAY kubeconfig SUALIEEXSRHTAAIR, B 7 RAXAMIEEANER kubeconfig SHNES(ER, HWATIRERIZ N ERINAR 35,

i\ token *

& 3-12 Dashboard ZF R |

TEHIAIRIUAY Token fBJ5 o #5856 7 # #1 B AT 5¢ Bl 88 5% , 78 8 5% 5 19 3t i o o i
CTAER R EEIN, R WoR SRR TAE RGO, W E 3-13 iR .

Dashboard )5 £ 1) & % 15 B R 12 12 KR .

5. Kubernetes £ 2 I 6E 10 iF

LMD Re sk iy oy AR 20, 5 ULy Oy OB S T EDE AL B T A (5] 4 Dashboard) .
HT AT B M YAML SCPEAE BN . % T 1 255k i PR AL 55 i 4 o 0, fi
FH i A AT A I 75 ZE X i 4 () AR B — e 2ok, Ml A YAML SCHF 9 05 =X e
UL BT 2 (H 2% 0 S B X Kubernetes 82 B 0 4 F %8 I 10 2 B0E 3 R L it 5 0 1Y
ESR ) WSy =Rk K N
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EE: B3 14 e ARN T,
&R & # . test-httpd

% B4 . httpd:alpine

Pod %% . 2

Service: Internal(& = A M)

% = R default

WIS 58 i, s B 28 7 H A i o B8 2 Y BT 4N 18] 3-15 FTR .

Workloads
Workload Status -
Running: 1 Running 2 Running 1
Deployments Pods Replica Sets
Deployments v -
= iR wE Pods oRRatiE)
@ testhtipd httpd:alpine kBs-app: testhttpd 2/2 49 seconds.a00
Pods = -
. e wE #a e mx LR PFIFR (bytes)  QUEAVIE
kBs-app: test-httpd
Y . » 48 seconds
@  testhitpd-86db6965Ht2iftc httpd:alpine pogiemplaiehas 36056 node03 Running 0 e
KkBs-app: test-httpd
. 48.seconds
@  testhipd-86db696sitasfj httpdalpine podtemplatehash: 860 0902 Running 0 by
96511
Replica Sets = -
& L1 w5 Pods fUagiE)
k8s-app: test-httpd
@  testhttpd-86db6965Hf httpd:alpine 2/2 48 secands.a00
pod-template-hash: 86db6965f
Service
Services = -
=14 g 3 #ETIP 7338 Endpoints h52 Endpoints ozt *
testttpd:80 TCP 49 seconds
-h kB: : test-hi o
® testhtipd s-app: test-httpd ClusterlP 10.103.67.209 testhttpd:0 TCP 200
(COMRONIS; RpIeN Y] kubemetes:443 TCP
ki i P 1 .01
@  kubemetes Clusteri 0.96.0. Jubemetes:0 TCP J3hours.age

provider: kubemetes
B 3-15 MAHMEREER

IR T PR TR ) R s pr A BRSO UR L AR S FE SR AR SR B R R 2R A,
VAN % A5 B9 test-htepd 7 1] A 1), B0 “ TAE 20732 BT B9 Deployments 3% 31, 78 % L #9)
test-httpd £ FRJG PG ERAE R I (3 A48 050 BV AT 3 B8 /E 2R A0, I & 3-16 Fri .,
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v | @ Kubemetes Dashboard . e %
€ C M ©OFxs hEpsy/192168.79.181:31000/#/deployment?namespace=default Q W S| 0} e :
kubernetes default 2 Q BR + A& O
= K Deployments
IfEmE ¥ Deployments =
Cron Jobs
Pods Rt

Daemon Sets

Deployments L] test-hitpd httpd:alpine k8s-app: test-httpd 2/2 Smioutes.a00

Jobs |

Scale
Pods
Replica Sets Edit

Replication Controllers

Stateful Sets
s

Ingresses i
3-16 & 12 Deployments

PAIRIRE 4 7 2, Bl Services 301, 0] DI IR 45 ¢ 5 2F 47 4 5 S B84 T SE 8 T
Kubernetes 8 Ff t 2% B 5% I 14 1818 AL 48 2L, foff 9% 78 B8 A9 T MR AL

2) BT A AT RS BV

£ Kubernetes SZB5 (912 17 45 $ #8 vb o fiff FH i & 4788 20 Al 0 387 3 A 2 2800 48 34
2, Fan, gl — A Z BN test-nginx BY Deployment, 8514 5 nginx:alpine,Pod BIA$ N 2,
i 44 23 6] R BRI default, Bl M WT .

sudo kubect] create deployment test - nginx \

—— image = nginx:alpine \

——replicas =2\
— n default

SR 5 AT LA A X W 14 IR 55, 91 WKs NodePort /9 35 H 3 & 2 30080/ TCP,#g A4 F »

sudo kubectl create service nodeport test — nginx —— tcp=80:80 —— node — port = 30080

)b, A& @ Pod 1 Service JRE , 2 UF .

% # % Pod RIS

sudo kubectl get pods — n default
F

sudo kubectl get pods

2 7 Service JR7&%

sudo kubectl get sve —n default
FEHH

sudo kubectl get svc

A PAT R BRI 3-17 s,

A5 FH 0 W #8175 () £ R AT 299 45 TP 9 30080/ TCP ity 11338 e mp FH 1 g 11 0 FH B9 A 18
W 3-18 iR,

TR R 7 B8 test-nginx A Pod BIAECH KRS 2 97 B0 3, a0 .
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user0@1@nodedl:~$ sudo kubectl get pods -n default

NAME READY STATUS RESTARTS AGE
test-httpd-86db6965ff-7sm86  1/1 Running © 100m
test-httpd-86db6965ff-rk2p8 1/1 Running © 160m
test-nginx-7d884887ff-n2bsh  1/1 Running © 30m
test-nginx-7d884887ff-vz4cf 1/1 Running © 30m
user01@node0l:~$ sudo kubectl get svc

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
kubernetes  ClusterIP 10.96.0.1 <none> 443/TCP 24h
test-httpd ClusterIP 10.101.212.115 <none> 80/TCP 100m
test-nginx NodePort 10.97.135.217 <none> 80:30080/TCP 25s

& 3-17 K7 test-nginx B Pod #0 Service 1R 75

@ Welcome to nginx! X+ =

2 C @ AF=ze 19216879.182:30080 * S Fo o

Welcome to nginx!

If you see this page, the nginx web server is successfully installed and
working. Further configuration is required.

For online documentation and support please refer to pginx.org.
Commercial support is available at nginx.com.

Thank you for using nginx.

B 3-18 ik % O 30080/ TCP 7] A

# A A YA test — nginx Y f A%k

sudo kubectl get deployment test — nginx

F BIARCR HAER 2 PR 3

sudo kubectl scale —— current — replicas =2 —- replicas =3 deployment/test — nginx
# 1IN 2 Hi test — nginx 1Y B A %L

sudo kubectl get deployment test — nginx

A PATR L R A 3-19 Bk,

user@l@node@l:~$ sudo kubectl get deployment test-nginx

NAME READY UP-TO-DATE AVAILABLE AGE

test-nginx 2/2 2 2 50m

user@l@node@l:~$ sudo kubectl scale --current-replicas=2 --replicas=3 deployment/test-nginx
deployment.apps/test-nginx scaled

user@1@node@l:~$ sudo kubectl get deployment test-nginx

NAME READY UP-TO-DATE AVAILABLE AGE

test-nginx  3/3 3 3 50m

3-19 Pod ¥ B

3) #F YAML X fF
B e dm 5 MR S test-apache. yaml fCHS AN .

apiVersion: apps/vl
kind: Deployment
metadata:
name: test — apache
labels:
app: test — apache
spec:
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replicas: 2
selector:
matchLabels:
app: test — apache
template:
metadata:
labels:
app: test — apache
spec:

containers:

— name: test — apache
image: httpd:alpine
ports:

— containerPort: 80
apiVersion: vl
kind: Service
metadata:

name: test — apache

labels:
app: test — apache
spec:

ports:

— port: 80
targetPort: 80
nodePort: 30002

selector:
app: test — apache
type: NodePort

SR TEAE BT i R AT R LA I 55, A 2 T

= KA ]

sudo kubectl apply — f test — apache. yaml

2 & F Pod,Service {3 B

sudo kubectl get deployment test — apache — o wide
sudo kubectl get service test — apache — o wide

A AT A I B AR B A 3-20 TR,

user01@node®l:~$ sudo kubectl apply -f test-apache.yaml
deployment.apps/test-apache created

service/test-apache created

user01@node0l:~$ sudo kubectl get deployment test-apache -o wide

NAME READY UP-TO-DATE AVAILABLE AGE CONTAINERS IMAGES SELECTOR
test-apache 2/2 2 2 4m27s  test-apache httpd:alpine app=test-apache
user@l@node®l:~$ sudo kubectl get service test-apache -o wide

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE SELECTOR

test-apache NodePort  10.99.237.187 <none> 80:30002/TCP  4m40s  app=test-apache

B 3-20 #BE R test-apache
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HT T LT B AT T Y AML SO DR IS 5 A9 24 3R 6 B0 20, 31 4, B 2R 5 2297 & Pod
F1 B AS 280 DU U A X I B9 replicas 7 BB BOIT # (H , 153047 kubectl apply fiv 4 N7 HI B
SCAAA A B A R AT SE B Pod 44

FE: X TERALAA YAML XH% B 5 kR0 EGE 85T NiEmitit,

T 5 b AR TR A T RE B L FE AT DL AR 1Y Kubernetes £E#E 20T Y . 76 k52
b 0 7 50 b & T 2 BB UE 92 B I EiclE i R AL A7 i L TR 3 i A L X BB N R SR S
S TE T PR AR

3.1.6 Kubernetes E8 & LK : & T Containerd IF 5

Containerd J&— MR MY 25 #5817 51 %, H Y] /&2 Docker Wl H 1 — 3 43 . 7E 2017 4 Bt
Docker #4743 J5 ) Containerd Wi H 8 W4 45 = J5L A= 715 5 4x 25 (CNCF), A it Containerd
AT W 2 0L X S RERCAS STk, AR B T R R

1. 3 H dockershim

dockershim j&—~5 Docker iz 170 2 1 #4738 B (417, ‘B /& Kubernetes 55 Docker
ZE IS AT I8 A PR 52, 10 DT 25 A 25 A I %) A SR 9 R U R AR AH G B AE . 7F Kubernetes
SEREF HF dockershim FIFETE BN T kubelet [ B4 FHAGE 22t Ik N Kubernetes 1. 24 JF
1R IEF 5 M dockershim, BRIAMI 2525 51 # M Docker ZF 5 24 Containerd.

2. Containerd 5 Docker BV ZE &

5. Docker J& — 58 8 (5 4 RE UL T & B R AL T R Dy S8 AR A AT
I3 R MBTTAE AR S5 UIRE 1M Containerd W2 — A% VE T8 J2 45 a8 A= i J) 0148 B A0 58 e 5
WEMT R, ERENEMRSITR RO IIRE, Bl G4 T 2 5% AR 8. A4
Bl A A Lk A A A AR A R A B T

HK i T Docker S48 1 P8 0 W9 25 FOAEAifs A o 5 58 o DR MG 7 25 e 22 ()3 5 A A 1%
iy A 1 Containerd WASAL 55 3k SE T RE , B 1Y ) 465 3 7 A2 i 4 A i CNT i 70 52 Y .

5 s Docker SR H1 % 17 o 5 Ik 55 % viw 42 #4 . J2 3l &8 Docker 5F #7 i #2 (dockerd) #I
RESTTul APT 345 BB @ 45 25 19 . 17 Containerd WIS AE Jg 57 47 7E T2 1 45 10 97 45 B2 25 19
Az i YT 0 s e B L Bl A5 LR S AH G4 AE , Containerd BAAGANIET 3-21 Fo .

3. Containerd HJ{£ %

Containerd # 4k H 0 T RBABLA: 7= SR B vh 2 i H A B iy e i e ny, %
FKIAELLT 1 .

%6 . Containerd MR =R T8 S50 4L . f# Containerd AL HE DA SF 97 #E 2 19
T AT 30 (1 HE L 3 T 25 2 A o R D0 1) A8 3L, 3 ] DU e /D I B8 R TH #E R A8s A7 . X T
i Ml R A= 5 B 58 Sk YF T Sy H L RSB AT LA S R T R 5 A e 7 R N A 3 g
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1 OS i
N i

& 3-21 Containerd Z2#3
R SR RAEHLE] A VP AR A 5 5ok R I TR, B, mT DL i 4
ASTA] 1 T 28 FIAT-Ait 7 8 5 3 2 4 22 3 5 1 10 0 4% 308 {5 5 K000 15 AR 75 R Al RE % R 3
Hb 7S AR A AR B LR R 5 755k . [RIEHA S8 OCT bRl (B 5 HAWSF & OCI ARER 25 25 T H

TF &% .
i » Containerd A F 5 1Y A 25 R 58 il i 4 AR 22 1 T HL MG 7 R 38 3 2 (9 D) e .

[F ], B 5 Kubernetes 9% %5 48 B0 N FH 45 25 fL 41 1T 5 A7 07 0 S 78, 7 R T 45 4 JE L4k
HFARB P KR,

4. Containerd 1B EIB G &

Containerd & HIA9 48 B 247 THA IR, 230 5102 ctr A crictd B2 BEATZ BIH — & /1
ZH . ctr A RAL TR Z B S SRR R E X AR ERIZ 1T 8 19 . 491 40 Containerd, 1M crictl
A W ER AL T3 R IR A AR i B e, 2 A% CRI M. ctr 5 crict] 474 1% J) BB Ff 45 UL
% 3-14,

R 3-14 ctr 5 crictl S B ThEE S =

ctr 5% crictl i %

(1) crictl J& CRCA MR IBITHE DM E Far 417 T A,
FF5 CRI A M 25283217 B AT 38 BORAE B 3%

(2) crictl LFFZFar 4 LG AIEE S 3h A5 1k M BR A
B A

(3) crictl il CRIFE N 5 &R fT#7EE, Ty
A6l ) 25 #5312 47 BF () 4 Docker . Containerd . rkt %5) # 47
ZH.

(4 crict] $RAE T T 5 2 M A A I B8R, X Tl CRI
P4 25 48 3247 B SR R 58 i Jr 4

(1) ctr f& Containerd I'H K fr 417 T H, H
F 5 Containerd #4728 B B2 2%

(2) ctr XFF L a2 LHE A )8 3. 15
1E B A A 2S5

(3) ctr i LA H# 5 Containerd & {5, 38 i
gRPC 2 M kAT 4 AF

(D ctr AL THR B A S E U, v U
B HEEAME containerd B9 API

1) ctr HLAI4r 4>
1£ Containerd (4% B E B2 SR A8 ctr A4, D)L AR ) i 4 L 3% 3-15.,
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R3-15 ctr HBGHS

'S it n 3 B A
ctr images list B 7 b g 4
ctr images pull TR
R ctr images delete M % 5515 (24 delete.del . remove.,rm R T REA[F] , ¥4 7] fdf D
ctr images export SR
ctr images import ARG
ctr run BT

ctr containers create ﬁ‘ﬂfﬁ%ﬁ

ctr containers delete | W& & 4% (S48 delete.del,remove.rm BY I HEAH [F] , ¥ 7] i FD

FHRE ctr containers info PRI 2HE B
ctr containers list PUHESE
ctr containers label BB R A b 2
ctr task create BB AE 55
ctr task delete 5 AT 55
ctr task list BB BT A AT 55
ctr task update TOHTAT 55 0 B
(4 ctr task exec TEAT 55 AT — A S
ctr task kill %k 5%
ctr task pause BT 55
ctr task resume G AT 55
ctr task logs EETS B H K
ctr task inspect EETSHIRAGE R

2) crict]l LAY 454>
1 Containerd A% B i 2 H 1 SRl A crict] Ay2>, T HL R f) i 2> DL 3% 3-16,

% 3-16 crictl BG4S
E I L
crictl images 5 H BE 14 (41 images.image.img YT HEAA R , 35 0] # A
B crietl pull THEBLR
crictl rmi I 153 44
crictl create B — A BT 1 5 2%
crictl exec BT A& P AT a4
crictl inspect TR AN IENEE
e it g crictl logs KRB A H &
G crictl start JAShE 4O E M A4
crictl stop [EHIRaE T
crictl ps B i 45 2%
crictl update BB AT A
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gLk
% m & 4 % m
crictl pods G T 1) Pod
Pod 5 5 cr%ctl stopp 15 1k 3B 47 1 Y Pod
crictl rmp M ER Pod
crictl statsp G Pod % 5 I A 10

5. TRINEER
& LT Containerd 745 ) Kubernetes 8 #F B] , 0 %2 (% 5 45 % il Bic & 2 2 AN W] 7>
B 4N, B B FE AL TP Hbhb (B[R] 25 OGP A R A DX S U i i kRN B TPV'S A G4
HE XA TR E FETLZE 3.1.5 TNAE (3. 1. 5 Kubernetes #3552 K. # T
Docker #h5%) . 7~ FR45 1 s IR 55 55 8 WL 38 3-17,
#3117 TERSHEER

F M & 1P 33k b A
node01 192.168.79. 191 BT

node02 192.168.79.192 RN

node03 192.168.79.193 TAET A1

node04 192.168. 79. 194 TAET

138 4 Al 4% 192. 168. 79. 200 HE U1 1P Mgtk (VIP)

1) #% Containerd
ERETE T S TS Containerd , iy 2 UWF -
# TR 5] &SR A

sudo apt — get update

sudo apt — get install ca — certificates curl gnupg —y
= ¥l Docker ‘B J7 GPG key

sudo install —m 0755 —d /etc/apt/keyrings

curl — fsSL https://download. docker. com/1inux/ubuntu/gpg | sudo gpg —— dearmor — o /etc/apt/
keyrings/docker. gpg

sudo chmod a + r /etc/apt/keyrings/docker. gpg

# Jil ' Docker ‘B J7 i

echo \

"deb [arch="$ (dpkg —— print — architecture)" signed — by = /etc/apt/keyrings/docker. gpg]
https://download. docker. com/1inux/ubuntu \

"$ (. /etc/os — release && echo " $ VERSION CODENAME")" stable" | \
sudo tee /etc/apt/sources. list.d/docker. list > /dev/null

= BRI

sudo apt — get update

£ 4 %E Containerd

sudo apt — get install containerd. io —y

Containerd & 58 M5 75 2K sandbox 8215 4 i Mk & 8 B N B4 U8 Mo ik, & 56 4
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A% Containerd FJBRIAEL B SCH, r &2 WTF .
£ S AR

sudo — s
# 2B BRI A I B S

containerd config default > /etc/containerd/config. toml

SR G YR e B SCA4E/ ete/ containerd/ config. toml & X sandbox_image 7 BL Fll SystemdCgroup
B N B E AR AN .

sandbox_image = "registry.cn— hangzhou. aliyuncs.com/google containers/pause:3.10"
SystemdCgroup = true

BE B E /ete/crictl. yaml Bl & 4, a2 0T .

cat > /etc/crictl. yaml << EOF

runtime — endpoint: unix://run/containerd/containerd. sock
image — endpoint: unix://run/containerd/containerd. sock
timeout: 10

debug: false

EOF

f )i H )5 Containerd R45 i B RS HohIFEF RS RE LW .

sudo systemctl enable containerd
sudo systemctl start containerd
sudo systemctl status containerd
sudo containerd — v

2 AT 5 A LUF 2 containerd 453847 1IE % . 3 B A containerd -v 4y 4 1J LA i /R
UHT A , 7R Containerd #5353 .

2) %% Kubernetes #H ¢ 4H

SETEAS T S T 22 Kubernetes A5G4, 1140 kubeadm \kubelet . kubectl &8, iy 2 41 -

# RG] B A

sudo apt — get update

sudo apt — get install apt — transport — https ca — certificates curl gpg —y

# T 3% Kubernetes #4416 JE 1 /3 3L 25 42 % 4H

curl — fsSL https://pkgs.k8s. io/core: /stable:/vl.31/deb/Release. key | sudo gpg —— dearmor —
o /etc/apt/keyrings/kubernetes — apt — keyring. gpg

# ¥ Il Kubernetes 64 J%

echo 'deb [ signed — by = /etc/apt/keyrings/kubernetes — apt — keyring. gpg] https://pkgs. k8s. io/
core:/stable:/vl.31/deb/ /' | sudo tee /etc/apt/sources. list.d/kubernetes. list

& FWCH R3], %3 kubelet kubeadn Al kubectl, I 8 HL R4

sudo apt — get update

sudo apt — get install kubelet kubeadm kubectl socat

sudo apt — mark hold kubelet kubeadm kubectl

6. Kubernetes &£ Bf &} &
Kubernetes £ BETT S B0 B 5E G, BV ] FF AR 0 tR AL R 7
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HG, ERERIRL 2 81 T 2 kubelet IR 55 1 cgroup X E MR systemd, 7E it B 3
{4 /usr/lib/systemd/system/kubelet. service. d/10-kubeadm. conf W @I LA T S %, 415

LU

Environment = "KUBELET CGROUP_ARGS = —- cgroup — driver = systemd"

TiC B SO A8 0 5 U PR AF IR T R kubelet IR 55 . a2 40°F

sudo systemctl daemon — reload
sudo systemctl restart kubelet

FoU AR B AL T B S0 kubeadm-init. yaml, g2 40°F

sudo kubeadm config print init — defaults > kubeadm — init. yml

He B SO A U 4 8 kubeadm-init, yml SCHE AU AT

apiVersion: kubeadm.k8s. io/vlbetad
BootstrapTokens:
— groups:
— system:Bootstrappers:kubeadn:default — node — token
token: abcdef.0123456789abcdef
ttl: 24h0m0s
usages:
— signing
— authentication
kind: InitConfiguration
localAPIEndpoint:
advertiseAddress: 192.168.79.191
bindPort: 6443
nodeRegistration:
criSocket: unix://var/run/containerd/containerd. sock
imagePullPolicy: IfNotPresent
imagePullSerial: true
name: node0l
taints: null
timeouts:
controlPlaneComponentHealthCheck: 4m0s
discovery: 5m0s
etcdAPICall: 2m0s
kubeletHealthCheck: 4mOs
kubernetesAPICall: 1mOs
tlsBootstrap: 5m0s
upgradeManifests: 5m0s
apiServer: {}
apiVersion: kubeadm.k8s. io/vlbetad
caCertificateValidityPeriod: 87600h0m0s
certificateValidityPeriod: 8760h0Om0s
certificatesDir: /etc/kubernetes/pki
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clusterName: kubernetes
controllerManager: {}
dns: {}
encryptionAlgorithm: RSA — 2048
eted:

local:

dataDir: /var/lib/etcd

imageRepository: registry.cn— hangzhou.aliyuncs. com/google containers
kind: ClusterConfiguration
kubernetesVersion: 1.31.0
networking:

dnsDomain: cluster. local

serviceSubnet: 10.96.0.0/12

podSubnet: 10.244.0.0/16
proxy: {}
scheduler: {}

£ T SUR Y kubeadm-init. yam] SCPFIN I FE 4 B2 AR IECR— 5 AT T, 2 a0 F

sudo kubeadm config images list —— config kubeadm — init. yml

2R A AT IS Ak 3-22 B, U E B T N AR R T

user@l@node®l:~$ sudo kubeadm config images list --config kubeadm-init.yml
registry.cn-hangzhou.aliyuncs.com/google_containers/kube-apiserver:v1.31.0
registry.cn-hangzhou.aliyuncs.com/google_containers/kube-controller-manager:v1.31.0
registry.cn-hangzhou.aliyuncs.com/google_containers/kube-scheduler:v1.31.0
registry.cn-hangzhou.aliyuncs.com/google_containers/kube-proxy:v1l.31.0
registry.cn-hangzhou.aliyuncs.com/google_containers/coredns:v1l.11.3
registry.cn-hangzhou.aliyuncs.com/google_containers/pause:3.10
registry.cn-hangzhou.aliyuncs.com/google_containers/etcd:3.5.15-0

& 3-22 ik Kubernetes [E A 5 & 8
SRIG WA AL Kubernetes 2 FFE BT . a2 AR .
# TR

sudo — s
# 5 T AL E A kubeadn — init. yaml #) 46 fb 4 #E
kubeadm init —— config kubeadm — init. yml

AR SR i A PRAT IS i 1 B A5 B AR U SRR W0 46 AL ) -

user01(@node0l:~ $ sudo — s

[ sudo] password for user01:

root@node0l : /home/user01 # kubeadm init —— config kubeadm — init. yml

[init] Using Kubernetes version: vl1.31.0

[preflight] Running pre — flight checks

[WARNING FileExisting — socat]: socat not found in system path
preflight] Pulling images required for setting up a Kubernetes cluster
preflight] This might take a minute or two, depending on the speed of your internet connection

[
[
[preflight] You can also perform this action beforehand using 'kubeadm config images pull'
[certs] Using certificateDir folder "/etc/kubernetes/pki"

[

certs] Generating "ca" certificate and key
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[certs] Generating "apiserver" certificate and key
[certs] apiserver serving cert is signed for DNS names [ kubernetes kubernetes. default
kubernetes. default. svc kubernetes. default. svc. cluster. local node0l] and IPs [10.96.0.1 192.

168.79.191]

[certs] Generating "apiserver — kubelet — client" certificate and key

[certs] Generating "front — proxy — ca" certificate and key

[certs] Generating "front — proxy — client" certificate and key

[certs] Generating "etcd/ca" certificate and key

[certs] Generating "etcd/server" certificate and key

[certs] etcd/server serving cert is signed for DNS names [ localhost node01] and IPs [192. 168.

79.191 127.0.0.1 ::1]
[certs] Generating "etcd/peer" certificate and key
[certs] etcd/peer serving cert is signed for DNS names [ localhost node01] and IPs [192.168.79.
191 127.0.0.1 ::1]

certs] Generating "etcd/healthcheck — client" certificate and key

certs] Generating "apiserver — etcd — client" certificate and key

certs] Generating "sa" key and public key

kubeconfig] Using kubeconfig folder "/etc/kubernetes"

kubeconfig] Writing "admin. conf" kubeconfig file

kubeconfig] Writing "super — admin. conf" kubeconfig file

kubeconfig] Writing "kubelet. conf" kubeconfig file

] Writing "controller — manager. conf" kubeconfig file

kubeconfig] Writing "scheduler. conf" kubeconfig file

etcd] Creating static Pod manifest for local etcd in "/etc/kubernetes/manifests"

control — plane] Using manifest folder "/etc/kubernetes/manifests"

control — plane] Creating static Pod manifest for "kube — apiserver"

control — plane] Creating static Pod manifest for "kube — controller — manager"

control — plane] Creating static Pod manifest for "kube — scheduler"

kubelet — start] Writing kubelet environment file with flags to file "/var/lib/kubelet/
kubeadm — flags. env"

[
[
[
[
[
[
[
[ kubeconfig
[
[
[
[
[
[
[

[kubelet — start] Writing kubelet configuration to file "/var/lib/kubelet/config. yaml"
[kubelet — start] Starting the kubelet

[wait — control — plane] Waiting for the kubelet to boot up the control plane as static Pods from
directory "/etc/kubernetes/manifests"

[kubelet — check] Waiting for a healthy kubelet at http://127.0.0.1:10248/healthz. This can
take up to 4m0Os

[kubelet — check] The kubelet is healthy after 1.002354069s

[api — check] Waiting for a healthy API server. This can take up to 4m0s

[api — check] The API server is healthy after 7.00210864s

[upload — config] Storing the configuration used in ConfigMap "kubeadm — config" in the "kube —
systen" Namespace

[kubelet] Creating a ConfigMap " kubelet — config" in namespace kube — system with the
configuration for the kubelets in the cluster

[upload — certs] Skipping phase. Please see —— upload — certs

[mark — control — plane] Marking the node node0l as control — plane by adding the labels: [node —
role. kubernetes. io/control — plane node. kubernetes. io/exclude — from — external — load —
balancers]

[mark — control — plane] Marking the node node0l as control — plane by adding the taints [node —
role. kubernetes. io/control — plane:NoSchedule]
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Bootstrap — token] Using token: abcdef. 0123456789%9abcdef
Bootstrap — token] Configuring Bootstrap tokens, cluster — info ConfigMap, RBAC Roles
1

Bootstrap — token] Configured RBAC rules to allow Node Bootstrap tokens to get nodes

[
[
[
[Bootstrap — token] Configured RBAC rules to allow Node Bootstrap tokens to post CSRs in order
for nodes to get long term certificate credentials

[Bootstrap — token] Configured RBAC rules to allow the csrapprover controller automatically
approve CSRs from a Node Bootstrap Token

[Bootstrap — token] Configured RBAC rules to allow certificate rotation for all node client
certificates in the cluster

[Bootstrap — token] Creating the "cluster — info" ConfigMap in the "kube — public" namespace
[kubelet — finalize] Updating "/etc/kubernetes/kubelet. conf" to point to a rotatable kubelet
client certificate and key

[addons] Applied essential addon: CoreDNS

[addons] Applied essential addon: kube — proxy

Your Kubernetes control — plane has initialized successfully!
To start using your cluster, you need to run the following as a regular user:

mkdir —p $ HOME/.kube
sudo cp — i /etc/kubernetes/admin. conf $ HOME/.kube/config
sudo chown $ (id —u): $ (id —g) $ HOME/.kube/config

Alternatively, if you are the root user, you can run:
export KUBECONFIG = /etc/kubernetes/admin. conf

You should now deploy a pod network to the cluster.
Run "kubectl apply - f [podnetwork].yaml" with one of the options listed at:
https://kubernetes. io/docs/concepts/cluster — administration/addons/

Then you can join any number of worker nodes by running the following on each as root:

kubeadm join 192.168.79.191:6443 —— token abcdef. 0123456789abcdef \
—— discovery — token — ca — cert — hash sha256:8697688156116169d0b8509f64063d1596114
e7d870a3bc78e6c8febfbf£7££0

% B iR AL B9 5 SRR BRAE R AT L iy S A F

mkdir —p $ HOME/.kube

sudo cp — i /etc/kubernetes/admin. conf $ HOME/.kube/config

sudo chown $ (id —u):$ (id —g) $ HOME/.kube/config

T2 AT » &% Calico MG HAAEAEI B 2 F 3. 1.5 WAL TR, 75 ZRE
B2 Calico MW 4% 4 {4 Bt B SCHF custom-resources. yaml P2 LI Pod - My [l 4 251 5 48
FER) U6 L L B SCF Kubeadm-init. yml P A9 Pod F W 35 BBl £# 5 — 2, 3 /s 2R 88 5 XY ¥E
} podSubnet: 10.244.0.0/16, %BE w4 T

kubectl create — f tigera — operator. yaml
kubectl create — f custom — resources. yaml
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Y ffi A4 kubect] get pods -A FHHUH i F T & ) Pods RS 4%~ Running I}, %
78 BT AR A C R LR A T AE S B, AT LS AR B A A Y e RS AR B 3-23 FR .

user@l@node®l:~$ sudo kubectl get pods -A

NAMESPACE NAME READY  STATUS RESTARTS  AGE
calico-apiserver calico-apiserver-6864b6879b-47s45 1/1 Running 0 61s
calico-apiserver calico-apiserver-6864b6879b-5xfsn 1/1 Running 0 61s
calico-system calico-kube-controllers-665db99547-t71bm 1/1 Running © 3m5s
calico-system calico-node-pzh7d 1/1 Running © 3m5s
calico-system calico-typha-858d7bb7c-pxtrp b1%/418 Running 0 3m5s
calico-system csi-node-driver-rwhqg 2/2 Running 0 3m5s
kube-system coredns-fcd6c9c4-5vmpf 1%/ Running 0 32m
kube-system coredns-fcd6c9c4-9dvjp il/al Running 0 32m
kube-system etcd-nodedl1 1/1 Running 0 32m
kube-system kube-apiserver-node@l ibal Running 0 32m
kube-system kube-controller-manager-node®1 DAL Running © 32m
kube-system kube-proxy-q65vg 1/1 Running 0 32m
kube-system kube-scheduler-node01 1/1 Running 0 32m
tigera-operator tigera-operator-89c775547-4p52m 171 Running 0 3ml2s

3-23  Calico H R

H e S0 46 A5 AR BRI 4, 23 BITE node03 \node04 b HRAT AT HIF
# R T AR

sudo — s

£ Jn A LERE

kubeadm join 192.168.79.191:6443 —— token abcdef.0123456789%abcdef \

—— discovery — token — ca — cert — hash sha256:8697688156116169d0b8509f64063d1596114e7d870a
3bc78e6c8febfbff7££0 \

—— cri— socket = unix://var/run/containerd/containerd. sock

IR S A B ST kubectl get nodes iy A AR BT SR S T E AN
Ready B E/RERET S TAEER , A 3-24 iR,

user@l@node@l:~$ sudo kubectl get pods -A
[sudo] password for userOl:

NAMESPACE NAME READY STATUS RESTARTS AGE

calico-apiserver calico-apiserver-6864b6879b-47s45 1/1 Running 0 124m
calico-apiserver calico-apiserver-6864b6879b-5xfsn 1/1 Running © 124m
calico-system calico-kube-controllers-665db99547-t71lbm  1/1 Running © 126m
calico-system calico-node-n51c7 11, Running © 59m

calico-system calico-node-pzh7d 1/1 Running 0 126m
calico-system calico-node-v8nwé6 1/1 Running 0 33m

calico-system calico-typha-858d7bb7c-2tc6s 1/1 Running © 32m

calico-system calico-typha-858d7bb7c-pxtrp 1AL Running © 126m
calico-system csi-node-driver-pcs4t 2/2 Running © 113m
calico-system csi-node-driver-ra4g79 2/2 Running 0 113m
calico-system csi-node-driver-rwhqg 2/2 Running 0 126m
kube-system coredns-fcd6c9c4-5vmpf 1/1 Running © 155m
kube-system coredns-fcd6c9c4-9dvip 1/1 Running © 155m
kube-system etcd-nodeOl 11 Running © 156m
kube-system kube-apiserver-nodedl 1/1 Running 0 156m
kube-system kube-controller-manager-node@1 0/1 Running 2 (17s ago) 156m
kube-system kube-proxy-q65vg 1/1 Running © 155m
kube-system kube-proxy-r9zt6 1/1 Running 0 113m
kube-system kube-proxy-vqvk4 ¥ /1 Running © 113m
kube-system kube-scheduler-node01 1/1 Running 2 (16s ago) 156m
tigera-operator tigera-operator-89c775547-4p52m /1 Running 2 (17s ago) 126m
user01@node@l:~$ sudo kubectl get nodes

NAME STATUS ROLES AGE VERSION

node@l  Ready control-plane  156m v1.31.1

node®3  Ready <none> 114m  v1.31.1

node®4  Ready <none> 114m  v1.31.1

B 3-24 &8 Pod P ERE
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7. Kubernetes £ E¥ I EE I8 iF
SETETR B 52 UG o AT DA i & A N 8 5 s FE AR i S REHEAT B0 AIE . 45 ML) Web

iR 55 3B & SCF myapp. yaml AU U0 F .

apiVersion: apps/vl
kind: Deployment
metadata:
labels:
app: myapp
name: myapp
spec:
replicas: 2
selector:
matchlLabels:
app: myapp
template:
metadata:
labels:

app: myapp

spec:

containers:

— image: nginx:alpine
name: nginx
ports:

— containerPort: 80

apiVersion: vl
kind: Service
metadata:
labels:
app: myapp
name: myapp
spec:

ports:

— name: 80 — 80
nodePort: 30003
port: 80
protocol: TCP
targetPort: 80

selector:
app: myapp
type: NodePort

TEAE BT M node0l EPATARZRAE . ar S AN

sudo kubectl apply — f myapp. yaml

A PATIG A B XL Pods IR RS RS W F .
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pL
w
i

3R HX Pods IRZS

sudo kubectl get pods

£ RHUR 55 R A

sudo kubectl get svc myapp

N7 RS 30 B AR L 1 3-25 iR .

user@l@node®l:~$ sudo kubectl get pods

NAME READY STATUS RESTARTS AGE
myapp-6bf5f486bd-2ch14  1/1 Running © 6m25s
myapp-6bf5f486bd-brf96 /1 Running © 6m25s
user@l@node®l:~$ sudo kubectl get svc myapp

NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE
myapp  NodePort 10.111.194.56 <none> 80:30003/TCP  6m37s

3-25 myapp ERE R IH

Gn SR b AR ) Y s U TR) B AR T A 30003/ tep di 1L WU AT LA B Nginx ik 55 i2
AT BRIA DUTH o [ B 38 AT DATE A 2 A7 188 3 45 3 0 08 e Al 55 ) A 28 A8 el il 45 5 A8
16 AU 55 2% % 114 i 11 S5 AH SC#RAE

8. Bt & Kubernetes &£ B )5 I A ZEH#

TEBRNIE LT Kubernetes B2 B A B B 550 GRS ) 1 1199 00 XX ApSE = 8 4K T LAV
FE T 2 RN A /N HRASE 9 Ml 55 1% FH 37 5t o AER A A= 7 BR A5 v K0T I o R B XUR:
PR 2 LYY 0 XU, — EL R T b A A B S B AL A W e A S B A 4 o S Tt R A
T TOE SR SR A AT AR L, ™ A AT 8 2 3 B0l 55 rh B, DTS el 55 1 % S M L TR I
FEAR A 77 3 58 Kubernetes SERF 4R i T R0 7 2k R m R RE M A5 4 e ). L7
PR v T FHAEA 7 288 R, 43l 2 3500 28 22 A B Y 0 (R ofil) 31 T 1 ) AL FH AR eted SE R .

1) i AT AL J7 28 -38 2 22 A4 B A (B ) 1 49 D

2T S8 WRE R R T A A SRR TP B A B S R T T D R R 7 R R R 4y
KRR T S PRAS B S T . TR, eted 3 5 5 A BT S AL AE LR I 3-26 FFR

crets || ofews || oews || orees || cfews |
e { L e — .
wEEE A wcEmal | eeeemwel
API 553 APIES 3 APIES 3
| s | R | mmmemm ||
i T : T 5 § R i
E | @ eted a eted B eted E
o wmeassw i
326 MESAMEHTFEYAEN
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ZRAE S B 5 T R A BT A IR T D B Is AT APT IR 55 5 i A R
i A BE 4% S o APT i 55 i {11 67 8020 i % 2% 68 25 VR A0, (R 4 A8 BT A
CPE - T8 55 550 BV — DA HE eted 5L XA eted BUBT H 51795 50 APT IR 55 &% L 45 i 4%
LSRR BE AR S BT A . EE N LT AR HAGR A D SR 20 is 1T 3
B I I A CRE T 50 o 20 2 BT S SR I A 3 A I TS A S A 0 28 R
2 —ANB A 0 SRR RN S ER O BCAR R R TAE T g, X — i Rl R
14 Fsf ) > 5 B o 7 33K A 49 [] AT T BE 2 8 30 2 B 09 e 55 o D B 4, — LGB B A BT R 28 o
B B R o KA T RS .

2) Al HIZR A 75 G- AP B eted 4EHE

7 ) R 05 Rl AN eted BB BERY J7 A0k 52 B Kubernetes £ B & 0l F, 1E
Kubernetes £ eted B HEE H] T 77 fiff B2 F oU 28 MRS S B0y, Jr 38 200 3 e B 214>
eted 19 RURIAE FHECHE 52 AL K S B0RICHE 1 — Sk el i FEAR A n &l 3-27 iR,

| orews || zeews | | oews | | oeews | | zews

APIfR 5543 -
Ll P D -

.
e D T T Tt EE TP -
)

BNy R R |
A AP e e APUIER ||
| mwmemz | | nwmess | psEmE | |
| e 1 e i e |
TTTY L] %Y 1] :Z:::::
| Sh ibetcd it |
E ‘ 0 etedEHL ‘ | 0 etedEHl | ‘ 0 etedEHL ‘ E

_____________________________________________________________________________________________ 4

3-27 fEAIMNED eted B

FEIZ T S T AMES eted SERE 19 A5 1V 18 S AR 24T APL IS a4 LR il 4R A B AR
FNE RS Horh APT IR 45 25 06 F 0 40 14 1l 2 58 88 40 TR o, T BRI G TR Y J2 5 eted A%
RAEARFN FHL BT B eted ML RGBT 5 P10 99 250 19 APL IR 55 #8 3E 17
WAF . HE RO A T W T AR DT R 3 A L R D 3 A
TUA eted 19 5L,

3) fR AT ARG S B R

Kubernetes ) = AT FH 420 (0 4% 00 2 — S 67 38 349 i 2 o 2 B0 AT LA 8 1 £ 280 34 ffy 4 ]
DU SR S i . A6 Al A 72 BRI o, S ARS8 A 2 0 B R S Hh AR 22 TR 3R R 1 BB G
H A SEBRT R HEBEZR (G dEdrdE ME A LS. R B BE R R B a8 B L Ak
HLLR 0 R 1 BB 09 2 42 11, T A B K Y O e R SR L R TR Bl i 1B A DR AR E D
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AR L [A)IN AT AR A A AR G IR 55 o 9] G O A A L I 4% X0 B B AR DD RE L LY
WA A 15 SF VA T B B 268 2 6 g ) o el 21 O X 5 00 ) 9% 0 1) £ 4801 A, 5 e A
70 33 38 A7 2 A L LA B PR LU L B AT AR S R SR AR A Ml 7 R A B A U, S S T
Bl 5 R R SRR L B X RO B AR A g R T R Dk OT R MR, g3l & HAProxy 5
Keepalived 41 & N H 77 il kube-vip /7%

EE . &£ HAProxy 5 Keepalived 284 8 A 7 £ A ,Keepalived B 7 69 IR A A
2.0.20 = 2.2. 4,

(1) HAProxy 5 Keepalived H4 .

7E Kubernetes & ] 177 5 o HAProxy J&— > JF I A9 7 25 340 iy 2% A0 5 1] AR B4R &
F ) R R R R O e N oK 4 BRI Y B 82 A R 3 T 45 21 S B 9 Kubernetes
APT iz 55 7% e 107 o DT 4 - 58 40 09 A f vk A R A B GE 7 . [A A HAProxy b B 45 45 5
it Al 55 i e AR 2 1 BE 77, O HL 2 B S B B O fi e 1 52 . i T HAProxy 38 3 #F SSL/
TLS fin % . B8 AT DUTE B 28 350 4 J22 Ak 30 I 4%, 3 10 0l 28 /5 i IR 55 4t ) R 7

1 Kubernetes /& °] J§ 7 & i Keepalived 2 % T 5 188 H 704 Wh i (Virtual Router
Redundancy Protocol, VRRP) i FF IR E 4, & B9 T Z I RE 245 P — 1~ 21 HAProxy SZ il
ILZ WL IP #hhk (Virtual IP Address, VIP) , 7 45 g A& A SR B 2 400 TP #b bk 45 [ 2h i
B 28 25 00 71 s DT S B TC AR R B 56 7%

Wt T F A G 5E S M S T — AT R I = R Kubernetes f5 A] JH O 28 B AR T 46
ORI DER C S | K= AT TS

(2) i kube-vip 28,

kube-vip 28 HAProxy 5 Keepalived 2 & 55 1% 48 1 # 4 i i B A0 7 2, & v DL AE —
AR 55 v 52 B0 R 4EL TP Ml ik 1) 45 B RN 7 2 S AT DI BE . kube-vip A LUTE 8 BRI 5 2 2
(ffi F§ ARP Fil leaderElection 77 20 a3 45 3 J2 (ffi | BGP 77 20 S8, 75 BLRR 1 B 1Y 2 ik
i} kube-vip K11 08 3 BT m_E A Pod 3217,

EE . kubevip ‘& %5 M Kubernetes API IR 4 %8, L 2 % £ £ B 451 91, B 48 A
kubeadm init %441 441 S BEH-FX .

kube-vip B TAEAE X 45 ARP #2 . BGP # 2 . Routing Table # X F1 WireGuard #
2 AR A TR 2 B T B4R A5 K 37 5 )5 2 Kubernetes AHOCH AR B G %,

B E ARP # 2, £ B T kube-vip F) F Hb 3ik ## 87 15 10 ( Address Resolution
Protocol, ARP) 2k & A FIHE B VIP Motk ., —H kube-vip 717 &L L Dhis 17, 3% 19 AUk
S FE G R FEITTE M2 ik ARP #6548 N B9 T A 35 0 H 2 T FEA /Y VIP Mk, X
BEAE A SRS 1% VIP 5 Kubernetes SR 9 IR 55 E 730 15 (B2 1 F ARP #hill
A B FFARGESE A —E W I ) a7 B0k )RR XU A DR e B3 A T T AR R ] B
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(9 I 245, 0 IR A 52 4 i H 7 SR 19 37 5%

HUGZ BGP B FEIZBEAUT kube-vip e fli 4 LI SC b Uk Al VIP, SR 5 VIP K 3
A 25 P ) oAb BGP i s AT SR VR 5 BGP 45 B 6 19 B . IR AR U
A KAL) Kubernetes B HFEE 28 7 37 5 S 5 BUR PO BUA A = 5L R IR R L.

LY Routing Table #5375 R T kube-vip i i & 32 B4 T 5 5% b 22 00 07 2k
L VIP ., 91 Gr 8 o 5 W B S8 ek % i 2% E ok S8 B it i n RS AR ] . 2o T OE S O
A SR AR S R

x5 & WireGuard B, 7R T FIH WireGuard 523048 4 (19 50 X0 5500 925 3% 3%, 7T
DLA S 38 T80 % 4 2R R E T2 21245,

4) HRF =l AR5

TERE EE Kubernetes = AJ PR35 B 458 8842 178 2K ] Containerd , 7T H 48 #F9) 4f fk B 75 A0
KB AP EC AR H A E SR, 7E S ah b R SR Y 5 T O € HAProxy 5
Keepalived 414 M 7 % .

FE. BT Kubernetes 2B MWLM M AR ERE X4FREERECRE T, AL
BB TRARERY A ERLANE, wREAEL N TUALAAL 3 1.6 FHMEENZ,

e 5 node01 .node02 . .node03 | 723 HAProxy 1 Keepalived #4145 2>
wmr.

sudo apt install haproxy keepalived

B ER B 58 S 18 W 8 BF node01, node02 . node03 7 & _F 1Y Keepalived Bt & 34
/etc/keepalived/keepalived. conf, H: #' node01 & £ ¥ £, node02, node03 N £ 1y 77 M.,
node01 ¥ &A1Y keepalived. conf fic B X LS A0 .

! /etc/keepal ived/keepal ived. conf
! Configuration File for keepalived

#E L ERBSH

global defs {
script_user root #5 A AT B9 7 4 %€ 8 root
enable script security = o B AR A A A
router id LVS_DEVEL = UE I A AR IR

}

vrrp_script check apiserver {
script "/etc/keepalived/check apiserver.sh" % $& 5 6 i B 2 4 42

interval 3 B K AR 1% 2 O 3s
weight — 3 £ LRI S T H, AR AR 32 S 401 A A FR A
fall 10 # IS 10 IR, A RIS i

rise 2 # 3R TG, A AR B Pk & il



vrrp_instance VI_1 {
state MASTER
interface ens33
virtual router_id 51

priority 100

authentication {
auth type PASS
auth pass 1111

}

virtual ipaddress {
192.168.79.200/24

}

track script {
check apiserver

}

}

#3E I REBHEHF ARKubernetes || 159

# SR ZS , MASTER K7 IR 55 & , BACKUP 278 7 7 [T 55 4%

& 4B B E ) 45 4% 1

= B2 R LK 2 10 1D, 7E A 41 VRRP [N, FT A A S48 4 i 400 o ID a6
= J5UAH [

R AR Se g, BB R L ST 2 v

RN SR A
= BB INIE 1, 75 [7] 41 VRRP P B BT A 52 91 4 4 — 3

# U VIP Hidik

£ % check apiserver 4

node02 7 & B4 keepalived. conf B & XA AIICHS AN T .

! /etc/keepal ived/keepalived. conf

! Configuration File for keepalived

global defs {
script_user root

enable script security

router_id LVS_DEVEL
}

vrrp_script check apiserver {
script "/etc/keepalived/check apiserver.sh"

interval 3
weight -3
fall 10
rise 2

vrrp_instance VI 1 {

state BACKUP

interface ens33

virtual router_ id 51

priority 99

authentication {
auth_type PASS
auth_pass 1111

}

virtual ipaddress {

192.168.79.200/24

}
track script {
check_apiserver

& & IR 55
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node03 F1 & 1Y keepalived. conf Bt B XA AL .

! /etc/keepal ived/keepal ived. conf
! Configuration File for keepalived
global defs {
script user root
enable script security
router_id LVS_DEVEL
}
vrrp_script check apiserver {
script "/etc/keepalived/check apiserver.sh"
interval 3
weight — 3
fall 10
rise 2

vrrp_instance VI 1 {
state BACKUP
interface ens33
virtual router_ id 51
priority 98
authentication {
auth type PASS
auth pass 1111
}
virtual ipaddress {
192.168.79.200/24
}
track script {
check apiserver

1
K I BN A / ete/keepalived/check_apiserver. sh BUfCIB AT .
#1/bin/sh

errorExit() {
"xxx S x"1>8&2

exit 1

echo

curl — sfk —— max — time 2 https://localhost:6433/healthz — o /dev/null || errorExit "Error
GET https://localhost:6433/healthz"

o 000 JIAD AR 44 % 5 B TR B B AR . a2
sudo chmod 755 /etc/keepalived/check apiserver. sh

SRIG W4 KL M IS / ete/keepalived/check_apiserver. sh 43 & 28 HiAlh &5 v] 4 B 85 09 4H
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) H sk Rin]

EE . AN A/ ete/keepalived/check_apiserver. sh £ & e 3 AASTHEHE Y & Lk
o R AL — B,

P26 W0 v o] A BT 4 L) HAProxy B & SCHF ARRS AT .

# /etc/haproxy/haproxy. cfg

£ 2Rk E

global
L H K
log stdout format raw localO
# LSy i e e 5015 17 HAProxy
daemon

# common defaults that all the 'listen'and 'backend' sections will
# use if not designated in their block

T —————
defaults

mode http # HTTP # X;

log global = fdi 45 B Ad X

option httplog # 5 [ httplog

option dontlognull = N S T U E I

option http — server — close # 7E HTTP % $2 45 o A 5% 4] 3% 4%

option forwardfor except 127.0.0.0/8 # %4 &% 'y 1P, HEBR 127.0.0.0/8 it dik y6 [l

option redispatch £ Y e 55 4% 7N A BB R O 9 R

retries 1 1 2R 2R i B 3R Uk A

timeout http — request 10s # HTTP i 5K # 5 B} ]

timeout queue 20s # BAF1) 45 o5 48 B e ]

timeout connect 5s # 3% 32 68 B B[]

timeout client 35s # 25 ity 68 B B[]

timeout server 35s # IR 55 5% 68 B B[]

timeout http — keep — alive 10s £ HTTP K 3% 122 18 B 15t [A]

timeout check 10s £ fit R 4G A # S st [R]
# 7777777777777777777777777777777777777777777777777777777777777777777
# apiserver frontend which proxys to the control plane nodes
T ————
frontend apiserver

bind * :6433 £ WEWT T A 1P Hhhik 9 6433 i 1

mode tcp # #xh TCp

option tcplog #)a H Tcp H &

default backend apiserverbackend # 2RI\ Ji5 Ui A apiserverbackend
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# round robin balancing for apiserver

o
# e B 1 2 Y
backend apiserverbackend

option httpchk # )i F HTTP {g % f 2%

http — check connect ssl # fifi F| SSL % $% ¥E 17 HTTP {i R AG A

http — check send meth GET uri /healthz # ¥ GET i 5K & 7% 3| /healthz HEAT fidt 46 £
http — check expect status 200

mode tcp
balance roundrobin & 1 7k 1 A =R %8 0A) 5 X

=08 R i 55 AR B (& M4 TP Mk | o 11 R fe e AG £ 150 )
server node01 192.168.79.191:6433 check verify none
server node02 192.168.79.192:6433 check verify none
server node03 192.168.79.193:6433 check verify none

24 Keepalived A1 HAProxy EL & 5E MG . B s IR IF R ER S A B 3. ST .

sudo systemctl enable haproxy —— now
sudo systemctl enable keepalived —— now

= HAProxy X HF B BT R F @ ,12F & £ /etc/haproxy/haproxy. cfg B & L #
W R Al K B E L) de B e A T AR RS B 5T 52 ILR) T % 7 XA & HAProxy.

listen admin_stats

stats enable

=B E 519 5% 0

bind * :8000

A E ) L & 0 P e AR X

mode http

stats refresh 30s

stats uri /haproxy-status

stats realm haproxy_admin

g P admin 9 Z A% E % admin@

stats auth admin:admin(@

stats  hide-version

stats admin if TRUE

— H haproxy # keepalived IR 55 T 5 3l , 7] & & node0l F5 5 AY IP {E &, W 5 VIP
i1k 4 B T 20 7 D) 3% B R AT A A ) g S T L an A 3-28 TR
M T e 2275 2 root AUKR 76 8 B a5 22 a) 17 850 B Sk % . DR 0L 75 B RC B SSH
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user@l@node@l:~$ ip addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_1ft forever preferred_1ft forever
inet6 ::1/128 scope host
valid_1ft forever preferred_1ft forever
2: ens33: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP group default gqlen 1000
link/ether 00:0c:29:2a:6d:21 brd ff:ff:ff:ff:ff:ff
altname enp2sl
inet 192.168.79.191/24 brd 192.168.79.255 scope global ens33
valid_1ft forever preferred_1ft forever
inet 192.168.79.200/32 scope global ens33
valid_1ft forever preferred_1ft forever
inet6 fe80::20c:29ff:fe2a:6d21/64 scope link
valid_1ft forever preferred_1ft forever
3: ens34: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP group default gqlen 1000
link/ether 00:0c:29:2a:6d:2b brd ff:ff:ffiff:ff:ff
altname enp2s2
inet 192.168.172.191/24 brd 192.168.172.255 scope global ens34
valid_1ft forever preferred_1ft forever
inet6 fe80::20c:29ff:fe2a:6d2b/64 scope link
valid_1ft forever preferred_1ft forever

& 3-28 VIP i 45 F B Th

Il %5 214 root FH P& SR, HARFCE W .

# 7E 15 51 node01 $AT LA T #4E

£ % E root B kB

sudo passwd root

# %% /etc/ssh/sshd_config it & 3C{F, BEENEWNT
PermitRootLogin yes

# It & S /etc/ssh/sshd_config 4 58 WG P A7 1B H g i 4%, SR )5 J 5 sshd iR 45

sudo systemctl restart sshd

£2 . Ubuntu 22.04 2% R SSH IR 4% A 4 2L 45 A root A P A X,

KRG8 ] kubeadm config #4242 L EE BERI 46 1 304 kubeadm-init-ha. yml, 5 21T .

sudo kubeadm config print init — defaults —— component — configs KubeletConfiguration > kubeadm —
init — ha. yml

WIIR AL L & SCF kubeadm-init-ha. yml Az 5 & S A S B AR NT .

apiVersion: kubeadm.k8s. io/vlbetad
BootstrapTokens:
— groups:
— system:Bootstrappers:kubeadm:default — node — token
token: abcdef.0123456789abcdef
ttl: 24hOm0s
usages:
— signing
— authentication
kind: InitConfiguration
localAPIEndpoint:
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advertiseAddress: 192.168.79.191
bindPort: 6443
nodeRegistration:
criSocket: unix://var/run/containerd/containerd. sock
imagePullPolicy: IfNotPresent
imagePullSerial: true
name: node0l
taints: null
timeouts:
controlPlaneComponentHealthCheck: 4m0s
discovery: 5m0s
etcdAPICall: 2m0s
kubeletHealthCheck: 4mOs
kubernetesAPICall: 1mOs
tlsBootstrap: 5m0s
upgradeManifests: 5m0s
apiServer: {}
apiVersion: kubeadm.k8s. io/vlbetad
caCertificateValidityPeriod: 87600h0m0s
certificateValidityPeriod: 8760h0m0s
certificatesDir: /etc/kubernetes/pki
clusterName: kubernetes
controllerManager: {}
dns: {}
encryptionAlgorithm: RSA — 2048
eted:
local:
dataDir: /var/lib/etcd
imageRepository: registry.cn — hangzhou. aliyuncs. com/google containers
controlPlaneEndpoint: 192.168.79.200:6443
kind: ClusterConfiguration
kubernetesVersion: 1.31.0
networking:
dnsDomain: cluster. local
serviceSubnet: 10.96.0.0/12
podSubnet: 10.244.0.0/16
proxy: {}
scheduler: {}
apiVersion: kubelet.config.k8s. io/vlbetal
authentication:
anonymous :
enabled: false
webhook :
cacheTTL: Os
enabled: true
x509:
clientCAFile: /etc/kubernetes/pki/ca.crt
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authorization:
mode: Webhook
webhook :
cacheAuthorizedTTL: Os
cacheUnauthorizedTTL: Os
cgroupDriver: systemd
clusterDNS:
- 10.96.0.10
clusterDomain: cluster. local
containerRuntimeEndpoint: ""
cpuManagerReconcilePeriod: Os
evictionPressureTransitionPeriod: Os
fileCheckFrequency: Os
healthzBindAddress: 127.0.0.1
healthzPort: 10248
httpCheckFrequency: Os
imageMaximumGCAge: Os
imageMinimumGCAge: Os
kind: KubeletConfiguration
logging:
flushFrequency: 0
options:
json:
infoBufferSize: "0"
text:
infoBufferSize: "0"
verbosity: 0
memorySwap: {}
nodeStatusReportFrequency: 0s
nodeStatusUpdateFrequency: 0s
rotateCertificates: true
runtimeRequestTimeout: Os
shutdownGracePeriod: 0Os
shutdownGracePeriodCriticalPods: 0Os
staticPodPath: /etc/kubernetes/manifests
streamingConnectionIdleTimeout: Os
syncFrequency: 0Os
volumeStatsAggPeriod: Os

fic & SCAE B 5E R L 36 T B SO 91 f 4k Kubernetes S8, a2 W .
# TR

sudo — s

# VIt AL S A

kubeadm init —— upload — certs —— config kubeadm — init — ha. yml

PG A A PRAT IR AR AT LUT A5 B it DU 2R B0 4R 1 2

user01(@node0l:~ $ sudo — s
[ sudo] password for user01:
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root@node01 : /home/user01 # kubeadm init —— upload — certs —-— config kubeadm — init — ha. yml
init] Using Kubernetes version: v1.31.0
preflight] Running pre — flight checks
preflight] Pulling images required for setting up a Kubernetes cluster
preflight] This might take a minute or two, depending on the speed of your internet connection

[
[
[
[
[preflight] You can also perform this action beforehand using 'kubeadm config images pull'
[certs] Using certificateDir folder "/etc/kubernetes/pki"

[certs] Generating "ca" certificate and key

[certs] Generating "apiserver" certificate and key

[certs] apiserver serving cert is signed for DNS names [ kubernetes kubernetes. default
kubernetes. default. svc kubernetes. default. svc. cluster. local node01] and IPs [10.96.0.1 192.
168.79.191 192.168.79.200]

] Generating "apiserver — kubelet — client" certificate and key

[ ] Generating "front — proxy — ca" certificate and key
[ ] Generating "front — proxy — client" certificate and key
[certs] Generating "etcd/ca" certificate and key
[ ] Generating "etcd/server" certificate and key
[ ] etcd/server serving cert is signed for DNS names [ localhost node01] and IPs [192.168.
79.191 127.0.0.1 ::1]

[certs] Generating "etcd/peer" certificate and key

[certs] etcd/peer serving cert is signed for DNS names [ localhost node01] and IPs [192.168.79.
191 127.0.0.1 ::1]

certs] Generating "etcd/healthcheck — client" certificate and key

certs] Generating "apiserver — etcd — client" certificate and key

certs] Generating "sa" key and public key

kubeconfig] Using kubeconfig folder "/etc/kubernetes"

kubeconfig] Writing "admin. conf" kubeconfig file
Writing "super — admin. conf" kubeconfig file
Writing "kubelet.conf" kubeconfig file
Writing "controller — manager. conf" kubeconfig file

1
kubeconfig]
kubeconfig]
]

kubeconfig] Writing "scheduler. conf" kubeconfig file

etcd] Creating static Pod manifest for local etcd in "/etc/kubernetes/manifests"

control — plane] Using manifest folder "/etc/kubernetes/manifests"

control — plane] Creating static Pod manifest for "kube — apiserver"

control — plane] Creating static Pod manifest for "kube — controller — manager"

control — plane] Creating static Pod manifest for "kube — scheduler"

kubelet — start] Writing kubelet environment file with flags to file "/var/lib/kubelet/
kubeadm — flags. env"

[kubelet — start] Writing kubelet configuration to file "/var/lib/kubelet/config. yaml"
[kubelet — start] Starting the kubelet

[wait — control — plane] Waiting for the kubelet to boot up the control plane as static Pods from

[
[
[
[
[
[
[
[kubeconfig
[
[
[
[
[
[
[

directory "/etc/kubernetes/manifests"

[kubelet — check] Waiting for a healthy kubelet at http://127.0.0.1:10248/healthz. This can
take up to 4mO0s

[kubelet — check] The kubelet is healthy after 1.507239244s

[api — check] Waiting for a healthy API server. This can take up to 4m0s

[api — check] The API server is healthy after 8.005761295s

[upload — config] Storing the configuration used in ConfigMap "kubeadm — config" in the "kube —
system" Namespace
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[ kubelet ] Creating a ConfigMap " kubelet — config" in namespace kube — system with the
configuration for the kubelets in the cluster

[upload — certs] Storing the certificates in Secret " kubeadm — certs" in the " kube -
systen" Namespace

[upload — certs] Using certificate key:
5373cc483£3c4d521£873847b8797291aae86582f£3d4ff0c4af55305dc5d4af

[mark — control — plane] Marking the node node0l as control — plane by adding the labels: [node
— role. kubernetes. io/control — plane node. kubernetes. io/exclude — from — external — load —
balancers]

[mark — control — plane] Marking the node node01 as control — plane by adding the taints [node —
role. kubernetes. io/control — plane:NoSchedule]

[Bootstrap — token] Using token: abcdef. 0123456789%abcdef

[Bootstrap — token] Configuring Bootstrap tokens, cluster — info ConfigMap, RBAC Roles
[Bootstrap — token] Configured RBAC rules to allow Node Bootstrap tokens to get nodes
[Bootstrap — token] Configured RBAC rules to allow Node Bootstrap tokens to post CSRs in order
for nodes to get long term certificate credentials

[Bootstrap — token] Configured RBAC rules to allow the csrapprover controller automatically
approve CSRs from a Node Bootstrap Token

[Bootstrap — token] Configured RBAC rules to allow certificate rotation for all node client
certificates in the cluster

[Bootstrap — token] Creating the "cluster — info" ConfigMap in the "kube — public" namespace
[kubelet — finalize] Updating "/etc/kubernetes/kubelet. conf" to point to a rotatable kubelet
client certificate and key

[addons] Applied essential addon: CoreDNS

[addons] Applied essential addon: kube — proxy

Your Kubernetes control — plane has initialized successfully!
To start using your cluster, you need to run the following as a regular user:
mkdir —p $ HOME/.kube
sudo cp — i /etc/kubernetes/admin. conf $ HOME/.kube/config
sudo chown $ (id —u): $ (id —g) $ HOME/.kube/config
Alternatively, if you are the root user, you can run:
export KUBECONFIG = /etc/kubernetes/admin. conf
You should now deploy a pod network to the cluster.
Run "kubectl apply — f [podnetwork].yaml" with one of the options listed at:

https://kubernetes. io/docs/concepts/cluster — administration/addons/

You can now join any number of the control — plane node running the following command on each as
root:

kubeadm join 192.168.79.200:6443 —— token abcdef. 0123456789abcdef \
—— discovery — token — ca — cert — hash sha256:0b59e90ce9c178ae8ccd31d588898d65¢c363
6d0408c8b40f28d986388675d3c6 \
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——control — plane —— certificate — key 5373cc483f3c4d521£873847b8797291aae86582ff
3d4ff0c4af55305dc5d4at

Please note that the certificate — key gives access to cluster sensitive data, keep it secret!
As a safeguard, uploaded — certs will be deleted in two hours; If necessary, you can use
"kubeadm init phase upload — certs —— upload — certs" to reload certs afterward.

Then you can join any number of worker nodes by running the following on each as root:

kubeadm join 192.168.79.200:6443 —— token abcdef. 0123456789abcdef \
—— discovery — token — ca — cert — hash sha256:0b59e90ce9c178ae8ccd31d588898d65¢c363
6d0408c8b40£28d986388675d3c6

SRJE AR IR 7R ST AR 284 O BRI A A T

£ TEWI G 19 25 node01 [ HAAT T THI A i 2

mkdir —p $ HOME/.kube

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

H TEM] 4G 7 5 node01 |- #F38 Calico ffif4:

sudo kubectl create — f tigera — operator. yaml

sudo kubectl create — f custom — resources. yaml

BB A LK node01 75 5 H Y eted AH G EUHE Z il & node02.node03 77 . iy 2 41T -

£ 43 57 node02 .node03 i x1 Al & 4H 56 H 5
cd /home/user01/ && sudo mkdir — p /etc/kubernetes/pki/etcd && mkdir —p ~/. kube/
# 73 5| #F node02 .node03 5 s P47 LA 1y
sudo scp node01 : /etc/kubernetes/pkl/ca % /etc/kubernetes/pki/
sudo scp node01 : /etc/kubernetes/pki/sa * /etc/kubernetes/pki/
sudo scp node01 : /etc/kubernetes/pki/front — proxy — ca * /etc/kubernetes/pki/
sudo scp node01 : /etc/kubernetes/pki/etcd/ca * /etc/kubernetes/pki/etcd/

24 Calico fli {4 #4144k F Running AR AW, 7T LIS 50K node02 \node03 77 4 i A &
BT AL, aA W .

£ 43 54 node02 il node03 7 5 [ 4T
# f TR R

sudo — s

F A BT R

kubeadm join 192.168.79.200:6443 —— token abcdef. 0123456789abcdef \

—— discovery — token — ca — cert — hash sha256:0b59e90ce9c178ae8ccd31d588898d65c3636d0408c8
b40£28d986388675d3c6 \

—— control — plane —— certificate — key 5373cc483f3c4d521£873847b8797291aae86582f£3d4ff0c
4af55305dc5d4af

B node0d 5 A TAETT RUMA SRR A S W0 F
£ TR

sudo — s

F AR
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kubeadm join 192.168.79.200:6443 —— token abcdef. 0123456789%abcdef \
—— discovery — token — ca — cert — hash sha256:0b59e90ce9c178ae8ccd31d588898d65¢c3636d0408c8
b40£28d986388675d3c6

24 Kubernetes & 1] FHAEREG Y SRS WA 3-29 s,

root@node0l: /home/user@l# kubectl get nodes

NAME STATUS  ROLES AGE  VERSION
node@l  Ready control-plane  38m v1.31.1
node@2  Ready control-plane  14m v1.31.1
node®3  Ready control-plane  13m v1.31.1
node@4  Ready <none> 12m  v1.31l.1

B 329 STREHTARS

R I A B R Kubernetes KBt S LM EMA 3 ARIA,IFH 3 A EIA
SARTE 3 AAREIBY T A L WA 3-30 FfR .,

root@node0@l: /home/user®l# kubectl get pods -n kube-system

NAME READY STATUS RESTARTS AGE
coredns-fcd6c9c4-r8chj 1/1 Running 0 102m
coredns-fcd6c9c4-r9fkg 1/1 Running © 102m
etcd-nodedl 1/1 Running 0] 102m
etcd-noded2 1/1 Running 0 78m
etcd-node03 1/1 Running 0 T7m
kube-apiserver-node01 1/1 Running 0 102m
kube-apiserver-node02 1/1 Running © 78m
kube-apiserver-node03 1/ Running © 77m
kube-controller-manager-node®l 1/1 Running 1 (38m ago) 102m
kube-controller-manager-node02 1/1 Running 1 (30m ago) 78m
kube-controller-manager-node®3 1/1 Running 0 77m
kube-proxy-662p7 1/1 Running © 102m
kube-proxy-7gh21 1/1 Running © 77m
kube-proxy-d28nf 1/ Running 0 76m
kube-proxy-1ltmgx 1/1 Running © 78m
kube-scheduler-node01 1/1 Running 1 (38m ago) 102m
kube-scheduler-noded2 A/l Running 1 (30m ago) 78m
kube-scheduler-node0d3 1/1 Running 0 T7m

& 3-30 Kubernetes I S A MEE &

B T LA 3 56 ] node01 5 5 R AL T A, A B/ SERERY VIP BTSSR, B R
node02 i i, & F IP il BG4 WT .

ip addr

A PFATRIEE R A 3-31 Fros .,
M 3-31 # 1IP Mo hik 15 B FP Al DL & B, 24797 45 node01 #CBERT VIP Mk 2542 BB $7if E X
M35 SR A FER E node02, B A BERRES . . MASWT .

AR LR AR

sudo kubectl get nodes

2 B FH E P Kubernetes 6 20 1F

sudo kubectl get pods — n kube — system — o wide

A ATRY I R WA 3-32 R
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user01@node02:~$ ip addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_1ft forever preferred_1ft forever
inet6 ::1/128 scope host
valid_1ft forever preferred_1ft forever
2: ens33: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP group default qlen 1000
link/ether 00:0c:29:20:2b:c3 brd ff:ff:ff:ff:ff:ff
altname enp2sl
inet 192.168.79.192/24 brd 192.168.79.255 scope global ens33
valid_1ft forever preferred_1ft forever
inet 192.168.79.200/24 scope global secondary ens33
valid_1ft forever preferred_lft forever
inet6 fe80::20c:29ff:fe20:2bc3/64 scope link
valid_1ft forever preferred_1ft forever

& 3-31 VIP ;EF ZE node02 15 5

user@l@node®2:~$ sudo kubectl get nodes

NAME STATUS ROLES AGE VERSION
node®l NotReady control-plane  156m  v1.31.1
node®2  Ready control-plane  126m v1.31.1
node®3  Ready control-plane  125m  v1.31.1
node®4  Ready <none> 124m  v1.31.1

user@1@node®2:~$
user@l@node®2:~$ sudo kubectl get pods -n kube-system -o wide

NAME READY  STATUS RESTARTS AGE 1P NODE NOMINATED NODE  READINESS GATES
coredns-fcd6c9c4-Tbrés 1/1 Running [¢] 5m55s 10.244.186.195 node63 <none> <none>
coredns-fcd6c9c4-8c8ws 1/1 Running [¢] 5m55s 10.244.248.195 node®4 <none> <none>
coredns-fcd6c9c4-r8chj 1/1 Terminating @ 156m 10.244.196.130 node®@l  <none> <none>
coredns-fcd6c9ca-rofkg 173 Terminating © 150m 10.244.196.129 node®l  <none> <none>
etcd-nodedl 1/1 Running 0 156m 192.168.79.191 node®l  <none> <none>
etcd-node®2 1/1 Running <] 126m 192.168.79.192 node®2 <none> <none>
etcd-node03 1/ Running ] 125m 192.168.79.193 node®3 <none> <none>
kube-apiserver-node0l 1/ Running [¢] 156m 192.168.79.191 node®@l  <none> <none>
kube-apiserver-node62 1/1 Running [¢] 126m 192.168.79.192 node®2  <none> <none>
kube-apiserver-node03 1/1 Running 0] 125m 192.168.79.193 node®3  <none> <none>
kube-controller-manager-node®@l  1/1 Running 1 (86m ago) 156m 192.168.79.191 node®l  <none> <none>
kube-controller-manager-node®2 1/1 Running 2 (15m ago) 126m 192.168.79.192 noded2  <none> <none>
kube-controller-manager—-node®3  1/1 Running [¢] 125m 192.168.79.193 node®3  <none> <none>
kube-proxy-662p7 1/1 Running [©] 156m 192.168.79.191 node®l  <none> <none>
kube-proxy-7gh2l 1/1 Running [¢] 125m 192.168.79.193 node®3  <none> <none>
kube-proxy-d28nf 1/1 Running 0 124m 192.168.79.194 node®4  <none> <none>
kube-proxy-1ltmqx 1/1 Running [¢] 126m 192.168.79.192 node®2 <none> <none>
kube-scheduler-node®l1 1/1 Running 2 (15m ago) 156m 192.168.79.191 node®l  <none> <none>
kube-scheduler-node02 1/1 Running 1 (78m ago)  126m 192.168.79.192 node®2  <none> <none>
kube-scheduler-node®3 1/1 Running [¢] 125m 192.168.79.193 node®3 <none> <none>

3-32 % A node02 158 E Y

A AT 5 1 45 2R T LU B node02 9 g E 58 4 4 B 45 I AL, JF B 5Ok 1B 47 1R
node01 47 & [ Kubernetes 20 {43 76 82 ¥ () FLA A #9700 BBV IF 1847, I A AR F S 7
PR o Y8R AT DL T2 S B & A AH OGN IR 55 .

ZEIE T RAEN) Kubernetes 228 5 7] F #L7 Jy 22 HAProxy 5 Keepalived 415 M A
TR 58 1 B2 R OR T R T kube-vip B AT 26 .

2. & T Kubernetes £ BAL AT A AR R E K4 FREZFEFRECER T, AL
EBTRHRERY AR ANE, wRAEZ NTUALE3 1.6 FHIMEAS,

DL #EFE node0l 5 51 LHUAT .
6 HRE kube-vip Al B A SR AL B L i 0
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pL
w
i

= AR

sudo — s

# 1% H VIP Hidik

export VIP=192.168.79.200

# 48 %€ VIP 455 1 W~

export INTERFACE = ens33

# 3R kube — vip fi Hi IRAS 5

KVVERSION = $ (curl — sL https://api.github. com/repos/kube — vip/kube — vip/releases | jg — r
".[0].name")

# WL B4 A is AT I

alias kube — vip = "ctr run —— rm —— net — host ghcr. io/kube — vip/kube — vip: $ KVVERSION vip /
kube — vip"

£ AN

kube — vip manifest pod \

—— interface $ INTERFACE \

——vip $ VIP \

—— controlplane \

——arp \

—— leaderElection | tee /etc/kubernetes/manifests/kube — vip. yaml

A PATE AR kube-vip. yaml XS AN .

apiVersion: vl
kind: Pod
metadata:
creationTimestamp: null
name: kube — vip
namespace: kube — system
spec:
containers:
— args:
— manager
env:
— name: vip_arp
value: "true"
— name: port
value: "6443"
— name: vip nodename
valueFrom:
fieldRef:
fieldPath: spec.nodeName
— name: vip_interface
value: ens33
— name: dns_mode
value: first
— name: cp_enable
value: "true"
— name: cp_namespace
value: kube — system

— name: vip leaderelection
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value: "true"
— name: vip_leasename
value: plndr — cp — lock
— name: vip_ leaseduration
value: "5"
— name: vip renewdeadline
value: "3"
— name: vip retryperiod
value: "1"
— name: vip_address
value: 192.168.79.200
— name: prometheus_server
value: :2112
image: ghcr. io/kube — vip/kube — vip:v0.8. 4
imagePullPolicy: IfNotPresent
name: kube — vip
resources: {}
securityContext:
capabilities:
add:
— NET_ADMIN
— NET RAW
volumeMounts:
— mountPath: /etc/kubernetes/admin. conf
name: kubeconfig
hostAliases:
— hostnames:
— kubernetes
ip: 127.0.0.1
hostNetwork: true
volumes:
— hostPath:
path: /etc/kubernetes/admin. conf
name: kubeconfig
status: {}

B 1Y /ete/kubernetes/ manifests/kube-vip. yaml {4 & il 2 4 B HAb = o] A3 5
node02.node03 A HE T . a2 UF .

# 43 il 2 node02 i
scp /etc/kubernetes/manifests/kube — vip. yaml root(@node02 :/etc/kubernetes/manifests/

# 4 il 2 node03 i
scp /etc/kubernetes/manifests/kube — vip. yaml root(@node03:/etc/kubernetes/manifests/

(1) Ubuntu 22 % % SSH MR % %A 2 1k root B 5. & &4 /ete/ssh/sshd_config B &
M N A4 PermitRootLogin #1816 K A yes, 5 & 7w /)& £ B sshd RSB 7T,
(2) BB AL LB Y T Kubernetes 1. 31 3F2 A M0 #E 47 T A%, B 2§ 22 4 %,
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#) 7 3 M /ete/kubernetes/manifests/kube-vip. yaml #4716 % , Z Mm% 1 AEEY
SR, KETAEH kube-vip MR A8 F.37,

B 1 B S 4 /ete/kubernetes/manifests/kube-vip. yaml N 8 1% v By 5 =5, a5 2
.

sed — i "s # imagePullPolicy: Always # imagePullPolicy: IfNotPresent # g" /etc/kubernetes/
manifests/kube — vip. yaml

& YT B S A/ ete/kubernetes/manifests/kube-vip. yaml WWAUBRAE, sy 2 00T -

sed — i 's # path: /etc/kubernetes/admin. conf # path: /etc/kubernetes/super — admin. conf # ' /
etc/kubernetes/manifests/kube — vip. yaml

kube-vip V& 86 2 5E G » % %5 Kubernetes £ B %) 46 {b B B X 4 kubeadm-init-ha.
yrnl,f%ﬁ%ﬁﬂTT:

apiVersion: kubeadm. k8s. io/vlbetad
BootstrapTokens:
— groups:
— system:Bootstrappers:kubeadn:default — node — token
token: abcdef.0123456789abcdef
ttl: 24hOm0s
usages:
— signing
— authentication
kind: InitConfiguration
localAPIEndpoint:
advertiseAddress: 192.168.79.191
bindPort: 6443
nodeRegistration:
criSocket: unix://var/run/containerd/containerd. sock
imagePullPolicy: IfNotPresent
imagePullSerial: true
name: node0l
taints: null
timeouts:
controlPlaneComponentHealthCheck: 4m0s
discovery: 5m0s
etcdAPICall: 2m0s
kubeletHealthCheck: 4mOs
kubernetesAPICall: 1mOs
tlsBootstrap: 5m0s
upgradeManifests: 5m0s
apiServer: {}
apiVersion: kubeadm.k8s. io/vlbetad
caCertificateValidityPeriod: 87600h0m0s
certificateValidityPeriod: 8760h0m0s
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certificatesDir: /etc/kubernetes/pki
clusterName: kubernetes
controllerManager: {}
dns: {}
encryptionAlgorithm: RSA — 2048
eted:
local:
dataDir: /var/lib/etcd
imageRepository: registry.cn — hangzhou. aliyuncs. com/google containers
controlPlaneEndpoint: 192.168.79.200:6443
kind: ClusterConfiguration
kubernetesVersion: 1.31.0
networking:
dnsDomain: cluster. local
serviceSubnet: 10.96.0.0/12
podSubnet: 10.244.0.0/16
proxy: {}
scheduler: {}
apiVersion: kubelet.config.k8s. io/vlbetal
authentication:
anonymous :
enabled: false
webhook :
cacheTTL: Os
enabled: true
%x509:
clientCAFile: /etc/kubernetes/pki/ca.crt
authorization:
mode: Webhook
webhook :
cacheAuthorizedTTL: Os
cacheUnauthorizedTTL: Os
cgroupDriver: systemd
clusterDNS:
- 10.96.0.10
clusterDomain: cluster. local
containerRuntimeFEndpoint: ""
cpuManagerReconcilePeriod: 0Os
evictionPressureTransitionPeriod: Os
fileCheckFrequency: 0Os
healthzBindAddress: 127.0.0.1
healthzPort: 10248
httpCheckFrequency: 0s
imageMaximumGCAge: Os
imageMinimumGCAge: Os
kind: KubeletConfiguration
logging:
flushFrequency: 0
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options:
json:
infoBufferSize: "0"
text:
infoBufferSize: "0"
verbosity: 0
memorySwap: {}
nodeStatusReportFrequency: 0s
nodeStatusUpdateFrequency: 0Os
rotateCertificates: true
runtimeRequestTimeout: Os
shutdownGracePeriod: 0Os
shutdownGracePeriodCriticalPods: 0s
staticPodPath: /etc/kubernetes/manifests
streamingConnectionIdleTimeout: Os
syncFrequency: Os
volumeStatsAggPeriod: Os

AT AR UL AE A S UIF
# 4RI ALBR

sudo — s
= W R AL AT

kubeadm init —— upload — certs —— config kubeadm — init — ha. yml
W) I A i A AT St R R R

root@node01 : /home/user01 # kubeadm init —— upload — certs —— config kubeadm — init — ha. yml
init] Using Kubernetes version: vl1.31.0

preflight] Running pre — flight checks

preflight] Pulling images required for setting up a Kubernetes cluster

preflight] This might take a minute or two, depending on the speed of your internet connection

[
[
[
[
[preflight] You can also perform this action beforehand using 'kubeadm config images pull'
[certs] Using certificateDir folder "/etc/kubernetes/pki"
[certs] Generating "ca" certificate and key
[certs] Generating "apiserver" certificate and key
[certs] apiserver serving cert is signed for DNS names [ kubernetes kubernetes. default
kubernetes. default. svc kubernetes. default. svc. cluster. local node0l] and IPs [10.96.0.1 192.
168.79.191 192.168.79.200]

] Generating "apiserver — kubelet — client" certificate and key
[ ] Generating "front — proxy — ca" certificate and key
[ ] Generating "front — proxy — client" certificate and key
[certs] Generating "etcd/ca" certificate and key
[ ] Generating "etcd/server" certificate and key
[ ] etcd/server serving cert is signed for DNS names [ localhost node01] and IPs [192. 168.
79.191 127.0.0.1 ::1]
[certs] Generating "etcd/peer" certificate and key
[certs] etcd/peer serving cert is signed for DNS names [ localhost node01] and IPs [192.168.79.
191 127.0.0.1 ::1]
[certs] Generating "etcd/healthcheck — client" certificate and key
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certs] Generating " aplserver — etcd - client" certificate and key
erts] Generating "sa" key and public key

kubeconfig] Using kubeconfig folder "/etc/kubernetes"

kubeconfig] Writing "admin. conf" kubeconfig file

kubeconfig] Writing "super — admin. conf" kubeconfig file

kubeconfig] Writing "kubelet. conf" kubeconfig file

e e

Writing "controller — manager. conf" kubeconfig file

kubeconfig] Writing "scheduler. conf" kubeconfig file

etcd] Creating static Pod manifest for local etcd in "/etc/kubernetes/manifests"

control — plane] Using manifest folder "/etc/kubernetes/manifests"

control — plane] Creating static Pod manifest for "kube — apiserver"

control — plane] Creating static Pod manifest for "kube — controller — manager"

control — plane] Creating static Pod manifest for "kube — scheduler"

kubelet — start] Writing kubelet environment file with flags to file "/var/lib/kubelet/
kubeadm — flags. env"

[kubelet — start] Writing kubelet configuration to file "/var/lib/kubelet/config. yaml"
[kubelet — start] Starting the kubelet

[wait — control — plane] Waiting for the kubelet to boot up the control plane as static Pods from

[
[c
[
[
[
[
[kubeconfig
[
[
[
[
[
[
[

directory "/etc/kubernetes/manifests"

[kubelet — check] Waiting for a healthy kubelet at http://127.0.0.1:10248/healthz. This can
take up to 4m0s

[kubelet — check] The kubelet is healthy after 1.001354904s

[api — check] Waiting for a healthy API server. This can take up to 4m0s

[api — check] The API server is healthy after 5.902690692s

[upload - config] Storing the configuration used in ConfigMap "kubeadm — config" in the "kube —
system" Namespace

[kubelet] Creating a ConfigMap " kubelet — config" in namespace kube — system with the
configuration for the kubelets in the cluster

[upload — certs] Storing the certificates in Secret " kubeadm — certs" in the " kube —
systen" Namespace

[upload — certs] Using certificate key:
1e086€93270£296156b84e9090481a569d6d71ae8b01e803b34a48985e9aelff

[mark — control — plane] Marking the node node01l as control — plane by adding the labels: [node —
role. kubernetes. io/control — plane node. kubernetes. io/exclude — from — external — load —
balancers]

[mark — control — plane] Marking the node node0l as control — plane by adding the taints [node —
role. kubernetes. io/control — plane:NoSchedule]

[Bootstrap — token] Using token: abcdef. 0123456789%abcdef

[Bootstrap — token] Configuring Bootstrap tokens, cluster — info ConfigMap, RBAC Roles
[Bootstrap — token] Configured RBAC rules to allow Node Bootstrap tokens to get nodes
[Bootstrap — token] Configured RBAC rules to allow Node Bootstrap tokens to post CSRs in order
for nodes to get long term certificate credentials

[Bootstrap — token] Configured RBAC rules to allow the csrapprover controller automatically
approve CSRs from a Node Bootstrap Token

[Bootstrap — token] Configured RBAC rules to allow certificate rotation for all node client
certificates in the cluster

[Bootstrap — token] Creating the "cluster — info" ConfigMap in the "kube — public" namespace
[kubelet — finalize] Updating "/etc/kubernetes/kubelet. conf" to point to a rotatable kubelet
client certificate and key
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[addons] Applied essential addon: CoreDNS
[addons] Applied essential addon: kube — proxy

Your Kubernetes control — plane has initialized successfully!
To start using your cluster, you need to run the following as a regular user:

mkdir —p $ HOME/.kube
sudo cp — i /etc/kubernetes/admin. conf $ HOME/.kube/config
sudo chown $ (id —u): $ (id —g) $ HOME/.kube/config

Alternatively, if you are the root user, you can run:
export KUBECONFIG = /etc/kubernetes/admin. conf

You should now deploy a pod network to the cluster.
Run "kubectl apply — f [podnetwork].yaml" with one of the options listed at:
https://kubernetes. io/docs/concepts/cluster — administration/addons/

You can now join any number of the control — plane node running the following command on each as
root:

kubeadm join 192.168.79.200:6443 —— token abcdef.0123456789abcdef \
—— discovery — token — ca — cert — hash sha256:d59648d259effadf27345c7abeb4£8584d239
cd306b0decfc08decfadad60ct7 \
—— control — plane —— certificate — key 1e086e93270£296156b84e9090481a569d6d71ae8b
01e803b34a48985e9aelff

Please note that the certificate — key gives access to cluster sensitive data, keep it secret!
As a safeguard, uploaded — certs will be deleted in two hours; If necessary, you can use
"kubeadm init phase upload — certs —— upload — certs" to reload certs afterward.

Then you can join any number of worker nodes by running the following on each as root:

kubeadm join 192.168.79.200:6443 —— token abcdef.0123456789abcdef \
—— discovery — token — ca — cert — hash sha256:d59648d259effadf27345c7abeb4£8584d239
cd306b0decfc08decfa%9a960ct7

i IR 7 52 B H SR B SO S ) AR DB B 0 245 4 1 70 2 S5 A SR L i S A

= Qg B 5 S AR E

mkdir —p $ HOME/.kube

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

% #8F Calico W 454 {4

kubectl create — f tigera — operator. yaml

kubectl create — f custom — resources. yaml

FJe A0 P LA T ) v AT A B AR R T
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£ H 0 v A A T AR

kubeadm join 192.168.79.200:6443 —— token abcdef. 0123456789abcdef \

—— discovery — token — ca — cert — hash sha256:d59648d259effadf27345c7abeb4£8584d239cd306b0d
ecfc08decfa9a960cf7 \

—— control — plane —— certificate — key 1e086e€93270f296156b84e9090481a569d6d71ae8b01e803b3
4a48985e9aelff

£ 300 T AR S

kubeadm join 192.168.79.200:6443 —— token abcdef.0123456789%abcdef \

—— discovery — token — ca — cert — hash sha256:d59648d259effadf27345c7abebd£8584d239cd306b0d
ecfc08decfa9a960ct7

FE: —AZEBEBGANITEHIRTHABRE.FUNE S RN EHYT S UEREFHLT
VR % 64 oL

HINERE P Y Kubernetes 2H 4 . Calico 24H 4 & kube-vip 4H 44 #B 4L T Running IR7,
WR LR AT Ready W&, MRIIERFF BT, 2T .

£ ARHUAE 1 1Y Kubernetes 21 {4 \kube — vip 4 4 4R 25
sudo kubectl get pods — n kube — system

£ RIAERE A Calico HAFRYARES
sudo kubectl get pods — A

FARBUERE P S AR
Sudo kubectl get nodes

A AT R A E 3-33~F 3-35 s,

user@l@node@l:~$ sudo kubectl get pods -n kube-system

NAME READY STATUS RESTARTS AGE
coredns—-fcd6c9c4-9pl2n 1/1 Running © 107m
coredns-fcd6c9c4-g76qs 1/1 Running © 107m
etcd-node@l1 174 Running 1 107m
etcd-node02 T/ Running 0] 91m
etcd-node03 1/1 Running © 87m
kube-apiserver-node®l 1/1 Running 1 107m
kube-apiserver-node02 L Running 0 91m
kube-apiserver-node03 1/1 Running © 87m
kube-controller-manager-node@l  1/1 Running 2 (63m ago) 107m
kube-controller-manager-node®2 1/1 Running @ 91m
kube-controller-manager-node03 1/1 Running 1 (27m ago) 87m
kube-proxy-c4561 1/1 Running © 107m
kube-proxy-m7cwt I/1 Running © 91m
kube-proxy-pnf52 1/1 Running © 84m
kube-proxy-zqx2c i1/l Running © 87m
kube-scheduler-node®l 1/1 Running 2 (63m ago) 107m
kube-scheduler-node0d2 1/ Running 1 (27m ago) 91m
kube-scheduler-node0d3 1/1 Running 1 (59m ago) 87m
kube-vip-node0dl 1/3 Running 2 (27m ago) 107m
kube-vip-node02 17/ Running © 70m
kube-vip-node03 1/1 Running 1 (59m ago) 87m

& 3-33 Kubernetes 8 {45 kube-vip A HIIE TR
2, 3T kube-vip i Kubernetes £E #3055 50 B, 2 1 ok 5k a7 DLk 47 48 #F = ] FH 0
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userelénode01:~$ sudo kubectl get pods -A --field-selector metadata.namespace!=kube-system

NAMESPACE NAME READY STATUS RESTARTS AGE
calico-apiserver calico-apiserver-658b56bf77-5hj58 1/1 Running © 89m
calico-apiserver calico-apiserver-658b56bf77-qr48r 1/ Running © 89m
calico-system calico-kube-controllers-99ffb7cfb-zvgrs 1/1 Running © 96m
calico-system calico-node-gqsw9 1/1 Running © 81m
calico-system calico-node-jjnlm 1/1 Running © 85m
calico-system calico-node-pdmg4 1/1 Running 0 96m
calico-system calico-node-xkrls 1/1 Running 0 78m
calico-system calico-typha-898db5497-tq895 Ty Running © 96m
calico-system calico-typha-898db5497-zb11x /1 Running 0 81m
calico-system csi-node-driver-6j897 22 Running 0 78m
calico-system csi-node-driver-goxqn 2/2 Running 0 81m
calico-system csi-node-driver-hhr4t 2/2: Running 0 85m
calico-system csi-node-driver-mfq9r 2/2 Running 0 96m
tigera-operator tigera-operator-89c775547-6g8rx 1/1 Running 3 (21m ago) 96m
3-34  Calico M £Z A FHIEITRE

user@l@node®l:~$ sudo kubectl get nodes

NAME STATUS ROLES AGE VERSION

node®l  Ready control-plane 107m  v1.31.1

node02  Ready control-plane  92m vi.31.1

node03  Ready control-plane  87m vl.31.1

node04  Ready <none> 84m vl.31.1

B 3-35 &EHPTRARS

KT . B WA T 2R A DL AE B s B ol AR R A B = T
3.2 E F Kubernetes B i i & I8

B o Al 7E I 2 3ok i v R 8 2 b R FH 2 D A A, T 0 A2 7 o e PR AR L R
TG4 A v A A 75 5K B T Kubernetes BN 45 B H 45 %R i H 2% . Kubernetes
I FH 25 25 A8 B 0 0 2 38 2o 75 2 e HE SR S B AR A5 A0 N 1Y B B Ak B o PR AE o A SRR
T I A T A R e

1. MAEENZOEBE

7E Kubernetes i F 4 i #2 vy, FOAZ 0 VAR R AR 7 5 38 17 SR 58 17 A # L 38
b4 )2 SN AR T B AT S AR L AT R R AT FH . B 46, Kubernetes AL
JER ] REHL XS A AR HE AT H SRR E TR A B L AT & E R is 4E N DL RE NS TR L T N A T
KA AL . HIK Kubernetes & A 75 B 2UBC &, P UG 0 i & S0 SO Y
FHAREE, REAE 2 A Sh R SL RS, 5 SRR . [F ), Kubernetes H A 58 K A9 A 3K
B REJT 0, G HA Pod 2k Mol 9k 2 1E B, Kubernetes 23 A 2 8587 I/ 3 -8 37 19 Pod
S DA PR 0 08 v TR M RO 55 (R e A PE . SRR AR R ML T b 13 2 A B &2 A bk L
N B P & . Kubernetes 38 0] LUAR 4fg 07 F X5 %% I 09 55 oK S 7E L E 0 A Sk B &
T 1T kB AT N S 49 a0 X T AR s R R Y R S A SE R EE B CPU PERE R A 1
)5 s Kubernetes 23 MR 4l 52 5 vl 55 19 52 bR £ 2015 30 F 20 H 4k 55 dE 479 28 sl 4 o, 2 38
S B IR A A FRA ] .
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2. NAEEMRESEMA X

TEN FHAS B v Kubernetes 238 15 4 95 U5 U5 J& 21K [R] 19 i 25 25 18] o ok S 8032 45 1 1)
IRRR B . et YAML SR JSON 4 5 X Kubernetes % (4 41 Pod . Deployment .
ConfigMap %) 2 B 7 FH A 3 BIR 25 L SR 5 8 T kubectl apply i 4 3 & X 28 B 5 LAY B
I8, Horh Deployment B I IR 45 38N 1T 04 A6 i Jo 300 1) 0 46 RAS 428 1 VR 2l 5858 F H i
WA

TEA 2 B Kubernetes [ 3 T Helm B9 W W AR )iz, Bl chart #24t—
bR HEAL 1Y 7 2k i ik Kubernetes %R, %1l 41 Deployment, Service, PersistenvolumeClaim
5 AN T Y BB AR A w] S O B T BN AR [R]I l BT RRAS 4 i D RE L w] LA 5 18
Hb T RRAS AT TN TE 0B I X RRCAS AT MR . JEH 2 BT Helm ZE0 T 40 4245 B 2%
BAT DA BEAT ke 1 1 RO O 2R T T R 9T A R DG 9 Kubernetes I T 5% 5 RE % 1 i b i
FTE8E SR — D b AR T T ER 5 Y B PR R A SE 1

XoF TN A B 2 BE T VRN R T 5 Aol b AL i S 7 SR AT AR 22 i N A
I CI/CD T H (il 4 Jenkins 55 AT LIS B F A4 48 A2 00X A0 90 28 1) A 34 AR T4 A
& (PV) FIHR A% B L (P VO R 52 B K 19 457 A AL A7 it 55 AR 22 07 =X

3.2.1 Kubernetes EE85 W Fl & As F I & 18

Kubernetes £ B #1071 A= i J&] 300 (0 45 B0 9 B Ak 22 B BERBA T, T 18R DA Al BC S 3 5
I I A i JE A B S AT TR I AR X — A B PR B R N AT A v B B g S
B Bt IO FH A 6 A5 3 B BE g FH B ) Ik B B 5 T 00 S 1 45 AN 3R T

1. NARGEE

C R T I A I B 3 17 00 T 8 Dockerfile SCPE#G #E R TG 25 e 4514, JF 0 21k
95 I 5 Y B AR % B RO H A AR T T VR AR A BT LK U A AR M AR A
G AR E R, Fl I GitHub 4§,

2. NAGE

I BEAR 1 £ 58 UG SE T LAE it YAML SCHF 8 JSON SO #E A [ X B i 9%
T S 17 FH e B BR800 g FH R AS 30 AR 55 il 10 L BIOHE R A A A A . Y AR ] DLl
Helm 52 SR B8R A OGS40, DA KR B I B AR AS 45

FE: X T Helm 91 A k2 £ 6 S F W AT Mot

3. LAEE

IR B 1 7 A 2R W 7 2 kubectl create Ay VBT YAML SCHFEE
f#i ] Helm #5381 45, Hodh 36 F YAML SR Helm J7 2078 Al A 7= 258 1 H fe 3%
i, B B SRR R S T AR R (o R R b X N AT A
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s RRETSER

BN R 5 Kubernetes 23 Wi 45 42 BE v B H A AH IR ZS s — BEAS Pod 1217
I WOk 23 37 BB I A2 1T 19 Pod i 2 5 28 55 58 SO R T BB (AR 15— B0, fEX — 301
L Al AT 2 SR FH A = W4 T S v 1) 4% P 9% IR AT 22 4 B W L 491 40 Prometheus
Grafana .ELK £¢,

5. MARBY#BE

BT v L TTO0 BE R A  oR e — > S A A a3 A0SR 0 T R A B i AR I — S
PRGN 3 22 00 B TR 2 3 BB URR B gk /D % B IR S 2 5 el I A e R
I OLT BRI T 253 B R T ah T 4 A A s A 4, T-ah 4 45 I 2 i i 4 kubectl
scales LAY, M H sh P 45 B H 2 P i WY& Pod H 3 45 (Horizontal Pod Autoscaler,
HPA) , il i€ X —4~ HPA X4 php-apache, il: & Wi #% php-apache # CPU f#i F 3%, ¥
¥ CPU M FH A B H 1% 50 %, 478 F 50 Y it i Pod $i . )2 2 W3 > Pod % it , )
BPf Pod S MYE I B AE 1~10, LM ARS A0 F .

apiVersion: autoscaling/v2

kind: HorizontalPodAutoscaler # 45 2 ISR
metadata:
name: php — apache #2 X
spec:
= 1l 2 34 19 B A BT R
scaleTargetRef:
apiVersion: apps/vl
kind: Deployment
name: php — apache
minReplicas: 1 # 8 /DRI %L
maxReplicas: 10 # 78 e KR A%
= LT 45 138 b
metrics:
— type: Resource
resource:
name: cpu
target:
type: Utilization
averageUtilization: 50

6. MAEHSEE

FE AR Az 77 F0 5 rh g T 0 i 78y X VR 2 BB . 461 40 5@ 5 8 2 Deployment Bt
TR B AR AR Sk S BN T B VR Bl B R . O HL A 5B R W Al LU A A 4 kubectl rollout
undo P AR & 5 - —ARRAR

7. Rz R bR Ab IR

Kubernetes HAG H @ HE J7 , BB 2 A 3h ke £ 0 55 8 M) Pod, T AR REIR 55 19 & 7]
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P, [EIBF IR AT LUE 4 kubectl get event & A 4 H & IR A bs A, o S4B
A I 15 =07 M 4 A T L 00 n ) DT e 4 R T 2L Bl R LA

8. R FA B #0 i 12

4 B g i B R I A= A 2 45, AT LUAE ] kubect] delete MW BR AN P FH 9 %5 3
TSR AR O T 0 B AT T 1 ARGt S D05 R DA A ) B8 0 S TT LAV BRI AT 3 R
AH I T ROEHE

3.2.2 %5 YAML XHHEIENE

Kubernetes 7/ A4 723G sl b, fdi ] YAML SCUERS IR 2 40 b &5 4040 n 51 B2 (8 S @ X
M SRR ER FEN TR R YAML XM REHIT S EEEXHEMW, B
T 1 YAML U BEAS 25 48 | fe fE S B 8 UL TR) AL 43 By 7 9 5%

1. YAML XM E RGN

Y6k EHTE Kubernetes 11—~ Pod SCAF7R 1] ACAS A1 T

apiVersion: vl
kind: Pod
metadata:
name: nginx
spec:
containers:
— name: nginx
image: nginx:1.27.2
ports:
— containerPort: 80

MR 5] a2 B0 YMAL SO 3 b AT JLE8 2 41 A%

1) apiVersion

JH T 48 Kubernetes API WA, B 4 apps/v1. vl 4%, 75 B8R 5E 2 )& A R & IR
J A v i A ek T 5 R 2 B A AE — 8 1Y 22 57 75 B A ] Kubernetes X1V SCHS

2) kind

T35 2 A 1 X 5 28 5], 6l 4 Pod . Deployment , Service %5 ,

3) metadata

EEE T WIREX R T EE, #l i name O 75 I F B . namespace (W] 3£ 7 B, F T48
E a0, BRI A default) | labels (Fr2E 7B 55,

4) spec

FH T 46 58 X G 00 0 BERAS  A02% B U500 G 1 AR L T6C B A5 5L 55 L 091 0 7 7o 1) v o 25 6 11
ZREE N nginx, 2548 8 S 0 B REBE R R nginx: 1. 27, 2, [] B 3 K 28 4% o F1 48 2 80/
tep 5%,
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EE: RAFE# Kubernetes ¥R 3T % ,spec R FERMALAN A G HRERIE,

2. /5 YAML XI5

1 Kubernetes N F 52 B 40 5 @20 H) Y AML SCFRsH 5 2230846 — 2 IO TR .

D Bl API A

eSS Y AML SCHF B R 22 a0 A0 g 109 8 U 288 70 R X 2 1) APT WAS . 0 H Y 2 6 £7 4
HJEHM YAML 35 Kubernetes SEHF AR 2, 1 40, Pod 5% #5038 ¥ 1 19 apiVersion
N v1, 1M Deployment % 38 & {4 F 1) apiVersion 24 apps/vl,

2) & P AR 2 R R A

RS YAML i 2 b 75 224 B b (i B AR 2 (labels) 1% 5 4% (selectors) . Fp 25 /&
Kubernetes H1 1] T Fr - F13% 8 5% I8 A ¢ B 5 B L oy W5 IRV N 635 i A 28, 7T DLAE B
i b X6 B SR AT O AN B, [R) I e PR gL T A IR B RN 2 Bk v R AR L 9 4
AT LA R 25 e 4 2% 5K 15 %F Deployment B %% #UEEE Pod , fCASANF .

apiVersion: apps/vl
kind: Deployment
metadata:
name: nginx — deployment
labels:
app: nginx
spec:
replicas: 3
selector:
matchlLabels:
app: nginx
template:
metadata:
labels:
app: nginx
spec:

containers:

— name: nginx
image: nginx:1.27.2
ports:

— containerPort: 80

TE SRR BIARES 38 53 Deployment 813 T 3 > nginx W B ,

3) € S0 Y B IR AC LA B

XA LR A TE spec P T ZERE A0 0 B UR L & 15 B, FIRTB 2 YAML Wi &E 2411
TR W B R AR I B IR AR PR b T . QSRR E L Pod BEUR, WG Z AR E 45 A8 5 R VA S
SR T T B AR i B PR R AR IR R B BLE AR S . W0 2R 2 8 X Deployment ¥
T, V)5 A A B AS Bl Chn 2R R 48 o 2 B WA RIAS 80 1) LR 2l 3 3 3R 1% L Pod 3 4R
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L AR E X Service B, W 7 B 45 % i) 95 25 74 (ClusterIP, NodePort, LoadBalancer) .
Uiy 1R L e 46 4% 55

4) i AR

TSR TAE T, O T3 T YAML SO 52 3R AEAE 25 3l i 5 S IR Al 1 75 200k 52
B a0, B e C—AN 38 Y Deployment BEA 48 J5 W] LLAR 48 AN [6] /Y 1 5 5K 18 O Al
Hh R R 3 B B AN B AR L I AS B s 1A i G X AR A SCaE RS AR 1) T 2Rl DL S s AR
1A Deployment B, WERE A2 Helm G4 B T H, W AT LIl 3 Helm chart 4
T —2H Y AML BRSO RIS SO o A B AR P R G S R

EE: A% B YAML K, L EZEXBARARARERGZHER.FEXMBN T EF
GBS B TR YAML XHM R ERFRTY R K,

5) BEUR LK

E YAML SCH4 5 I R H L o 98 U8 A0 & BB R AT DL 50l 48 TH AR RS 9 PROA T 8%
SR, BN, R T 5 IR B SRR 38 R LT 2K R R A B R CE AE R — 4 YAML 3¢
e (A 43 B [ B 3 ] DA FH AN [ 7 il 4% 25 8] R B 825 AN W] A9l 95 3R 858 . i an , mT DA
HH ConfigMap FiI Secret it & £ 45 5 GURAE M: F AR P AR rh 23 2 10O L I A S k57 1
PEUREATAE B, XA B O RN R T IR MR AR B 1 . BN B O HPA SEARYE CPU
oA B R B A 3 JE B Pod I B EE, DL OR B2 T % U R A R Gl 5 Liveness Al
Readiness #R £ A I Pod 9 fift B AR 00 55

EE: A% B YAML A48, T vA4# A ConfigMap #= Secret & #4% B & 4 3% . 5t &
Pod # spec. containers. envFrom FH ¥ 5|1 B © M1, XA 3 T #H 4 Pod ¥ 8 B fo % 2, 55
Y EIEGREERE,

6) W4 E S RS

TGS Y AML SO 5 2% T8ROk W] BE 23 FH9ORI AR 5T, R b st a8l A i A 4 il ok 4
BYAML SCF, Rl R 7 82 TR Y 52 F A8 B 1 7R G 5 AR I 07 %) — 26 ¢ B8 (S 1 R
AR RE AN, GRS R 2 R EE A Oy . il an ] DU Helm T H RS 2
Kubernetes i T2 )5 (T & 5 585 , DU AE TH T BE A8 A M M T8 YAML S

7 P Rk

TR 95 100 YAML 3528 3] Kubernetes 2 8E 2 1, 25 (i kubectl 247 T.H
HEATESAE RN 3. ] 40, {8 1 kubectl explain iy 4 A F B I 09 U 40 B AU B, DL £k
YAML CAF A B 7 B A ). i ] kubectl apply —-dry-run=client -f < filename >
T A AL R FE A A VA Y ) R, %A AT YAML SO 62 BUAH I Y Kubernetes
PR AR ST BR AT AT, BT, 58 R A AR T DU BT RE A A R BB L. B
Al LL# A kubectl apply -f < filename >fF 2% YAML 45838 8| Kubernetes £ 8EH, 701
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LBV RV FAR S AR Ak . A 2R B IR) R, J0) AT LA ] kubectl describe fiy 4> £ F % I 19 3
415 L LAAE HE B il

8) WL In] R 55 fift ke g vk

MIET YAML SO0 G WO, o UL 04 Ta) 05 A ok 7 i n R

(1) YAML U@ i

Ko A 4 1 S A5 — 50, B AR AT TR S A% AR R AL L REA Z RIS
YAML B HY 4

(2) BRI,

VR B A R DS A i R A AR 22 Bl 01 G0 R IR AN L 2 S A O . R R DA e R
BEAR N B W, E B T 8 I D B Y SRR — 2D a3 B R B 0 AT LA
kubectl describe & FHH A MEERIER .,

(3) WL &AL

B UL DR R IR 55 A i 4808 e B, Ak B 5 vk 2 ff HH 4y 42 kubectl rollout restart
< deployment >H Hi J& 3l Pod B4,

9) it 4t XA 14

AT P TS R, S FIHAS” R B 2 B Y AML AT ) A L A BE Bk b
M T B4, Bl & # % AR VS Code & T E.iZzfrZ THIFEY RNEER
Kubernetes S, Sl 2 A K& Kubernetes ffifF Al ik # MM H] ., NP2 E S5 HOH
T F BE AT, 451 n B At ok v A s AR AR A AR 22 D) R A 4 G B A A% M R 3 S 1 TT
LA RO T YAML SCPF Y 2 5 RO R0 BT 35 8] B 38 AT DARRAR 2 Kubernete 1 X, B
TRIT A BO I KBS TJF R AR5,

3.2.3 MAXHILE

UG AR AR A N F Y5 AT R S AU G S Y AML 5 R R S R 2R T
T HDRF DA A PR BT N B () 4 5 S AT RS L A S T A R T A A R Y S N
ARAS I L N & AR AR,

1. BERNEEHER

R R B AR RE Y S5 B L3R 3-18, E R A 3B 17 B R W J2& Containerd,

F3-18 BERABEHTEER

& R IP it ik 1t A
node01 192.168.79. 191 AT
node03 192.168.79. 193 TAET A
node04 192.168.79.194 TAEYY &

&= 12 A Kubernetes BB R AT R AL T . EBHAEBEITLET, fld AL
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Y LKL  Kubernetes BT RE MABEHEFREEHEEE, YA ES
¥ #9 Kubernetes A& 4 1. 31,

ey
3
Ry
&

2. EF Kubernetes B 7 1R

Wi Kubernetes MU A i A Wr ik AT 8, A 880 S 8w A M, I e % 5 v 1y
YAML SRR 0 — @ B A FH Kubernetes B #2 4L AYAH 56 IR & AR ,

38 Ao /I A2 2 FHHE Pod J& Kubernetes H /DAY 32 47 887G L il 5 J& HH Deployment %,
H Job SR K TAEM R HE RGN, B REE I 4EH nginx-deployment. yaml 7R
B ACHS A .

apiVersion: apps/vl
kind: Deployment
metadata:
name: nginx — deployment
labels:
app: nginx
spec:
replicas: 3
selector:
matchlLabels:
app: nginx
template:
metadata:
labels:

app: nginx

spec:

containers:

— name: nginx
image: nginx:1.14.2
ports:

— containerPort: 80

R Pod B RIAS B E LA 3, 548 44 FX 0 nginx, Bi18 4 nginx: 1. 14. 2, &4 v 1R
80/TCP, #F i Deployment 7~ fil , U5 i i 75 2356 & Tomecat, i FH AL 1% M tomecat:
11, @IA<%0 M 2, tomcat-deployment. yaml 3L A RS A0 F .

apiVersion: apps/vl
kind: Deployment
metadata:
name: tomcat — deployment
labels:
app: tomcat
spec:
replicas: 1
selector:
matchlabels:
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app: tomcat
template:
metadata:

labels:
app: tomcat

spec:

containers:

— name: tomcat
image: tomcat:11
ports:

— containerPort: 8080

& Tomcat IR ZKA 8901 %7 3% v 4 8080/ TCP,

TEARREAE B 83 Tomeat WAL T2 00°F
sudo kubectl apply — f tomcat — deployment. yaml
TR E SE R A A A HORZS  fr 2 T

# 3R Deployment R (F B

sudo kubectl get deployment

Z KM Pods IR AF B

sudo kubectl get pods —— show — labels

i A AT Y 3 A B E R B AR IR N 3-36 IR

user@l@node®l:~$ sudo kubectl get deployment

NAME READY UP-TO-DATE AVAILABLE AGE

tomcat-deployment 1/1 1 i 25s

user@l@nodedl:~$ sudo kubectl get pods --show-labels

NAME READY STATUS RESTARTS AGE LABELS
tomcat-deployment-66c9cddcd4-6mézd 1/1 Running 0 37s  app=tomcat,pod-template-hash=66c9cddcd4

& 3-36 Deployment #1 Pods K15 &

LU B 4 B A1 3 TG ik U ] 2L 3B A9 Tomeat N AY . 75 22K A0 815 oK 1% i & Pods 1)
8080/ TCP iy 1, RV i 5o A1) 8 il 45 ok S . A 2 il 55 SCAF tomecat-service. yaml, ¥ NodePort
3% 11528 N 30080/ TCPARAS I

apiVersion: vl
kind: Service
metadata:
name: tomcat — service
labels:
app: tomcat
spec:
selector:
app: tomcat
ports:
— protocol: TCP
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port: 8080

targetPort: 8080

nodePort: 30080
type: NodePort

WEIFEFMS AL WT .

= #E IR 55

sudo kubectl apply — f tomcat — service. yaml
#aF RS RS

sudo kubectl get svc

A PAT A R AN 1] 3-37 iR

user@l@node®l:~$ sudo kubectl apply -f tomcat-service.yaml
service/tomcat-service created
user@l@node®l:~$ sudo kubectl get svc

NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE
kubernetes ClusterIP 10.96.0.1 <none> 443/TCP 9d
tomcat-service NodePort 10.97.153.206 <none> 8080:30080/TCP 16s

B 3-37 Tomcat iR % & Z 5 I

G SR g B T g ) B 0 5 23 1) 4R BE AR BT K 30080/ TCP o 1, ) 23 #27% 404 4%
%, W&l 3-38 Frm .

v | @ HTTPHRS 404 - A28 x4 = & x
€ 5 C @ AFze 19216879.191:30080 * B8 O @
[HTTeikas a04 - sk

perfac o

i) 2 .

JApache Tomcat/11.0.0
& 3-38 404 $£iRIER

LA R I A2, B T Tomeceat 11 B4R S 8 A9 25 4% 3R 1N /usr/local/ tomcat/webapps
HREWN &4 B, Tomceat BRI\ T 18 AH 5¢ B8 77 it 76/ usr/local/tomcat/webapps/webapps.
dist H3EF . fdein) B8 () )7 ik 2% H 5% webapps. dist N 1 8E 2 & webapps H 3%, 84
Sl B webapps H 3 ¥+ webapps. dist H R E Ay 4% N webapps, fif 2 WF :

# FK B Tomcat [ Pod 44 FR

sudo kubectl get pods

# % 5% Pod £ A T H 5% T B9 3CAHE B

sudo kubect]l exec tomcat — deployment — 66c9cddcd4 — 6mdzd —— /bin/sh —c 'ls —1'

& A5 7% webapps H 5% N ) s

sudo kubectl exec tomcat — deployment — 66c9cddcd4 — 6mdzd —— /bin/sh —c 'ls webapps'

= M5 B 46 1Y webapps H 5%, 37 ¥ webapps. dist H 5% B 4y 44 4 webapps
sudo kubectl exec tomcat — deployment — 66c9cddcd4 — 6mdzd —— /bin/sh —c 'rm — rf webapps;mv

webapps. dist webapps'

# FF X A % webapps H 5% N Y K
sudo kubectl exec tomcat — deployment — 66c9cddcd4 — 6mézd —— /bin/sh — ¢ 'ls webapps'

i A HAT Ry B 3-39 FR R .
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user01@node@l:~$ sudo kubectl get pods

NAME
tomcat-deployment-66c9cddcd4-6mdzd

READY
1/1

STATUS
Running

RESTARTS
(0]

AGE
8m59s

user@1@node®l:~$ sudo kubectl exec tomcat-deployment-66c9cddcd4-6mdzd —- /bin/sh -c 'ls -1'

total 132

drwxr-xr-x 2 root root 4096 Oct 19 02:57 bin

—rw-r--r-- 1 root root 21039 Oct 3 17:00 BUILDING.txt
drwxr-xr-x 1 root root 22 Oct 21 15:55 conf
-rw-r--r-- 1 root root 6166 Oct 3 17:00 CONTRIBUTING.md
drwxr-xr-x 2 root root 4096 Oct 19 02:57 lib

-rw-r--r-- 1 root root 60517 Oct 3 17:00 LICENSE
drwxrwxrwt 1 root root 80 Oct 21 15:55 logs
drwxr-xr-x 2 root root 158 Oct 19 02:57 native-jni-lib
-rw-r--r-- 1 root root 2333 Oct 3 17:00 NOTICE
-rw-r--r-- 1 root root 3291 Oct 3 17:00 README.md
—rw-r-=-r-= 1 root root 6469 Oct 3 17:00 RELEASE-NOTES
=rw-r=-r-== 1 root root 16109 Oct 3 17:00 RUNNING.txt
drwxrwxrwt 2 root root 30 Oct 19 02:57 temp
drwxr-xr-x 2 root root 6 Oct 19 02:57 webapps
drwxr-xr-x 7 root root 81 Oct 3 17:00 webapps.dist
drwxrwxrwt 2 root root 6 Oct 3 17:00 work

user01@node@l:~$ sudo kubectl exec tomcat-deployment-66c9cddcd4-6mdzd -- /bin/sh -c 'ls webapps'
user0l@node®l:~$ sudo kubectl exec tomcat-deployment-66c9cddcd4-6mdzd -- /bin/sh -c 'rm -rf webapps;mv webapps.dist webapps'
user01@node@l:~$ sudo kubectl exec tomcat-deployment-66c9cddcd4-6mdzd —-- /bin/sh -c 'ls webapps'

docs
examples
host-manager
manager
ROOT

3-39  fRR 404 HEM T

=

IR R S8 RS R R 0 E & B AT B Tomecat BRI 4R DU , 41 &] 3-40 Bz .

v | @ Apache Tomcat/11.0.0 x B
€ 2 C A Axzs 19216879.191:30080

Home

(o] Wiki

Mailing Lists

Apache Tomcat/11.0.0

=l

LSS N - T

Find Help

£ ApacHE

seeing this, you've successfully installed Tomcat. Congratulations!

Recommended Reading: Server Status.
8 B 5
% Security Considerations How-To ManagerApp |
Manager Application How-To —
c i i How-To Host Manager
Developer Quick Start
Tomeat Setup Realms & AAA Examples Servlet Specifications
First Web. JDBC Tomeat Versions
Managing Tomcat Documentation Getting Help
For security, access to the manager webapp is Tomcat 11.0 Documentation FAQ and Mailing Lists
et Uaers e defied iy Tomcat 11.0 Configuration The foliowing malling lists are available:
SCATALINA_HOME/conf/toncat-users. xl T o ot e o
In Tomcat 11.0 access to the manager announcements, releases, secu
application is spiit between different users. Fig ol mportant Y u
Read more... )

‘SCATALTHA_HONE /RUNNTNG. txt

tomeat-users
User support and discussion

Release Notes S taglibs-user

Developers may be interested in: User support and discussion for Apache Taglibs
Changelog Tomeat 110 8ug Database Tt
mgmﬁon Guide Development mailing list, including commit messages
S——— = L?ibﬁ. =

& 3-40 Tomcat #FIATHE

R ABLEWERI L IR P, ENFIRE AEF
Kubernetes fi A9 B #5X , AR FE KGR W & 37,57 F A F &

wEEFA,

wEAE

FAE TR, BAME
BEHIFLEEAET
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3. EF kubectl 5%

TE Kubernetes 9 1 FH 5 48 #ak #2 v o 0 i 2 A TR R A 6 L o v R0 L v A 6 UL
14 07 FH 7 55 S 76 730 38 07 FH B 08 P i 4 L A G 28 SO o 491 4n 36 F hittpd : alpine BE12HE
3 ANEIA myapp B [E B NodePort iz 45 5 28 & A 18 R 55 345 3% 11 158 8 R 30081/
TCP, LI A A anF

£ {ifi FHi iy 2 4= B myapp — deployment. yaml 3C{:
sudo kubectl create deployment myapp \

—— image = httpd:alpine \

—— port =80 \

——replicas =3\

—— namespace = default \

——dry— run = client \

— o yaml > myapp — deployment. yaml

& fifi JHl #7442 ) myapp — server. yaml 3C{f:
sudo kubectl create service nodeport myapp \
—— tcp=80:80 \

—— node — port = 30081 \

——dry— run=client \

— o yaml > myapp — service. yaml

FEE: -dry-run 24 6 £ none,server & # client, BIAME A4 none, % £ 42 client
B AT P B R AT f, M E R R #, B AL server B, RIS L iFRm R
B ALK R,

) myapp-deployment. yaml SCE A ACE 4 R .

apiVersion: apps/vl
kind: Deployment
metadata:
creationTimestamp: null
labels:
app: myapp
name: myapp
namespace: default
spec:
replicas: 3
selector:
matchLabels:
app: myapp
strategy: {}
template:
metadata:
creationTimestamp: null
labels:
app: myapp
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spec:

containers:

— image: httpd:alpine
name: httpd
ports:
— containerPort: 80
resources: {}

status: {}

H: B myapp-service. yaml SRR UIT .

apiVersion: vl

kind: Service

metadata:
creationTimestamp: null
labels:

app: myapp

name: myapp

spec:

ports:

— name: 80 — 80
nodePort: 30081
port: 80
protocol: TCP
targetPort: 80

selector:
app: myapp

type: NodePort
status:
loadBalancer: {}

QAR B A B SO S Kubernetes B 7 $2 1 075 Bl A7 X LU 23 K BLAZ O 7 B AR
—8y . FOEM G A S SO 2 T creationTimestamp 7 B Ml status 5Bz, Hofp
creationTimestamp FEB ] T F R B X R 7E Kubernetes 22 #f Wp gl A1) 2 44 15 8] , 13X > 1 8]
PO PR R AR T A B A Y, EE T A MRS R HE A SR 5. status TR
RN R L TE Kubernetes B HE i 0 /R, X #UR S5 B2 Kubernetes & 4t % i
X G2 0 SE PR A8 AT 48 0 o 491 G 5% 5 A R ROIR A VBT RO R A4 R A IR AR . XA BB
S Kubernetes R4t A gl A i P J6ik B X UL F B i, HIKFEAR 'S YAML
SCAA B 35 AT A W
128 R AT DATE AR T v 42000 1% SO 2 o D G SR )5 2 s e e 4, i) B 4248 B0 3
PRERTET, 248K Sk T ff 5 22 4k B T 7 4E AT DL H #2 K myapp-deployment. yaml Fl myapp-
server. yaml A IF B —A> myapp. yaml SCHF BT ZE ] 3 A B2 dE 47 B8 5, JF H.
ERISHFZBR creationTimestamp Bl status F B, A& I F AT .

apiVersion: apps/vl
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kind: Deployment
metadata:
labels:
app: myapp
name: myapp
namespace: default
spec:
replicas: 3
selector:
matchlabels:
app: myapp
strategy: {}
template:

metadata:

labels:
app: myapp
spec:

containers:

— image: httpd:alpine
name: httpd
ports:

— containerPort: 80
resources: {}
apiVersion: vl
kind: Service
metadata:
labels:
app: myapp
name: myapp
spec:

ports:

— name: 80 — 80
nodePort: 30081
port: 80
protocol: TCP
targetPort: 80

selector:

app: myapp

type: NodePort

4. EFT VS Code HIETH

Visual Studio Code(fili#% VS Code) 42 H U I & B — 3K T Rl 5 K 1Y) fie 98 A B 44 6 6
DIH B Gaeate i ammgmEmgh AERK TR 20 EES X/HF. EEnd
R EZRIRZIFEEHE N EWR, FRE R TR MmN Bk R RIS R . 2
Sekr g i S PR T AR LA T & & AR 4 S L R A B RS A T T AR A5 TN R RN I
VS Code if L F55 Git % JRA 2 il 72 56 48 B I 9 B 1) L B2 L 11 TF & 3 BE A8 76 AN 55 JF
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oS — RANERVE. 14PN, VS Code if#2

2 B8 o O D0 T S AR Y 9 55 L RRAS 2 1 ML AT
BREA AL

BET W Y R AR g 5 AR A5 TN i
1 T#k. %3 VS Code
Viln] VS Code B 75 W3l T 4845 38 1Y WA 322 %€, 241 VS Code ICHFMHAMER SRR
A G0 3-41 FPoR

ai >

v | 3 Download Visual Studio Coc X+ =3 =
¢ 5 C @ % codevisualstudio.com/Download x B &
l > Visual Studio Code Docs Updates Blog APl Extensions FAQ GitHub Copilot D P SearchDocs

Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

& Windows L deb L mpm L Mac
Windows 10,1 Deblan,Uburtu | e Hat, Fedora, st macos 1015+

By downloading and using Visual Studio Code, you agree to the license terms and privacy statemer
3-41 VS Code THMBERZ LB EMA

2) LA E Kubernetes ffi {4

FEHY RBIE I VS Code MIEH L FEY AL N iy A L5 ¥ Kubernetes 5 ¥ B iF A
117 Kubernetes 58 5% B9 i 14, 25 £ tH 08 & A 19 Kubernetes i 74 3 %42 2%, W & 3-42
i

W XN WED wEs) BEV) 820 BER - € o [ P test-code (TFE) (B 0Eme - o x
0 VRS U - 8 7 Kubernetes X m -
kubernetes =Y
Kubernetes +:3.15
Kubernetes Dam Kas
< 5 &
el Mol aod e kb as spplcatiors Microsoft @ microsoftcom | @ 4763301 | * k% (38)
Microsoft 2 lop. deploy and debug Kubernetes applications
L3 Develop, deploy and debug Kubernete licati
Bridge to Kubernetes Ptk kS samn @
a Rapid Kubernetes development for teams
= B Migoson [=:]
B an mE EmES AR
Kubernetes Support —
o e Sl o bt o Vi e
= Ipedrazas : o
& Visual Studio Code Kubernetes Tools
= Azure Kubernetes Service DK X5 Seoppets || Lickers:
B Doiey e Kbt S il VS Coe sl e [
5 & Miciosott [==]
o The extension for developers building applications to run in Kubemetes clusters and for
Kubernetes Tcmplnn ) o
S DevOps staff troubleshooting Kubemetes applications. =R
Sakn & Works with any Kubermetes anywhere (Azure, Minikube, AWS, GCP and more!) 2:
) . KubernetesKind - YFoliE
‘- Work with the Kind local Kubernetes provider in Visual Microsoft
@ Microsoft * View your clusters in an explorer tree view, and drill into workloads, services, pods and
Kubarnetes YAML Formatter > nodes. WHHES
- A better YAML formatter for DevOps like Kubermetes, Ansible, * Browse Helm repos and install charts into your Kubernetes cluster. .
SR e Ritihanrase o e rasciicas ar oot arel s s Bam o,
« Edit Kubernetes resource manifests and apply them to your cluster. i
Rem: DRETER 2024
é" i « Build and run containers in your cluster from Dockerfiles in your project. n N
LI P « View diffs of a resource's current state against the resource manifest in your Git repo. e

o Easilv check out the Git commit corresponding to a denloved application.

3-42 1#¥ % Kubernetes #5 14
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Kubernetes ffi {4 %2 25 52 1l )5 » iy VS Code ZEM S i FE N ) Kubernetes B ¥R 5 £ i
7~ CLUSTERS.HELM REPOS fil CLOUDS % 3 ~#£3i , # £ CLUSTERS 3£ (1) 75 £ #:
f . #E#% Set Kubeconfig, B AT 52 9 i fic & SC AR 9 77 U N5 2245 3L 1Y Kubernetes £E 8,
g 3-43 Frs .,

-‘—" KUBERNETES

~ CLUSTERS G G -
Add Existing Cluster

Create Cluster

Set Kubeconfig

& 3-43 /0 Kubernetes £ Bf

R

(1) ## Kubernetes # X G A A AR T EE M ARBAI . A FLZENPT. 2420
R, B 3-44 FFF

(2) @it VS Code % 3 £ P ¢ Kubernetes 454 & 2 £ # 0t , 3 4 P7 E 49 Kubeconfig
XA E B NIE AT P 89 Kubernetes £ & 69 & 2 5 A 3R I, e B XA % 42 A /root/. kube/

config,

AL 2 Kubernetes  #F U8 0 AL 0, #E 7T LL3E &8 VS Code % 3 fif H] iy 4 5 #H
Kubernetes 228§, W& 3-45 Fimxw.

Rk, EEH VS Code D 4R 25 B MRS vscode-deployment-nginx. yaml, #& j5 7
A5 G LT depl DCHESE 4B 4 23 25605 Deployment BH27515 B, A&l 3-46 7R,
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0 260 Gmo aso mmv wmo @ - o> (T PeeaiEw ) ©OOD® - 8 x

@ KUBERNETES

v CLUSTERS

7 ¥ o

5

EE w8 EEEsE S =0 Kubernetes vIEQ - A X

Installing kubectl...
Installing Helm...
Installing Minikube...

> HELM REPOS
{g} > cLoups

B 3-44 REPHBELZEHBERT

KUBERNETES
i

¥ CLUSTERS
O v © kubemetes-admin@kubemetes
> Namespaces
g‘o > Nodes
~ Workloads
> ~ Deployments
2 > Statefulsets
o Ry enatsely BE W wseEe @A =0 @e e %
B > Jobs - S
> Cronlobs
@ 57 ok PS C:\test-code> kubectl get nodes [ kubect!
S Ntk NAME STATUS  ROLES AGE  VERSION
> Storage node@l  Ready control-plane 11d v1.31.1
3 Confinization node@3  Ready <none> 11d  v1.31.1
Y e node@4  Ready <none> 11d  v1.31.1
5 Helm Releases PS C:\test-code> kubectl get svc
NAME TYPE CLUSTER-IP  EXTERNAL-IP  PORT(S) AGE
kubernetes  ClusterIP 10.96.0.1 <none> 443/7CP  11d

PS C:\test-code> [|

B 3-45 VS Code X if iz 72 B 32 Kubernetes &5 &

TEHR N5 BN %# Kubernetes Deployment Ji » R %52 H 3 42 i Deployment 7 4
i, i 3-47 FRoR
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B

C3 KUBERNETES I vscode-deployment-nginkym| @
v QwsTeRs test-code > 1 vscode-deployment-nginxym!
v @ kubemetes-admin@kubernetes 1 depl i
> Namespaces [l deployment_complete deployment_conplete
%0 |5 Nodes [ deployment_simple deploynent
= ~ Workloads. [ Kubernetes Deployment
i~ | ¥ Deployments
a7 > Statefulsets
> Daemonsets
> Jobs
> Cronjobs
[} > Pods
> Network
> Storage
> Configuration
> Custom Resources
> Heim Releases

AE s EEeMe  Es B0 DY - A x
kubect!

PS C:\test-code> kubectl get nodes ] kubect!
NAME STATUS  ROLES AGE  VERSION
node@1  Ready control-plane 11d v1.31.1
node@3  Ready <none> 11d  v1.31.1
node@4  Ready <none> 11d  v1.31.1
PS C:\test-code> kubectl get svc

® NAME TYPE CLUSTER-IP  EXTERNAL-IP  PORT(S) AGE

- kubernetes  ClusterIP 10.96.0.1 <none> 443/TCP 11d

{«3\} > HELM REPOS PS C:\test-code>

> couos

3-46 Deployment X 312 7R

B

[3 KUBERNETES ! vscode-deployment-nginkyml 1 ®
~ CLUSTERS test-code > | vscode-deployment-nginxyml > B apiversion
D v © kubemetes-admin@kubernetes io.k8s.api.appsvi.Deployment (v1@deployment json) £ T
> Namespaces 1 apiversion: & 3
95 | Nodes 2 kind: Deployment
:  Workloads 3 metadata:
| v Deployments 4 name: myapp
87 > Statefulsets 5 spec:
o | > Daemonsess 6 selector:
& > Jobs 7 matchLabels:
> Cronjobs 8 app: myapp
[} > bods s template:
> Network 10 metadata:
> Storage 1 labels: {
> Configuration 12 app: myapp
3 Custom Resources 13 spec:
> Heim Releases 14 containers:
15 - name: myapp
16 image: <Image>
17 resources:
18 limits:
19 memory: “"128Mi"
2 cpu: "560m”
21 ports:
2 - containerPort: <Port>
23
BT @ e WomEe o w0 Tieme o o2
node@4  Ready <none> 11d  v1.31.1 B kubect!
PS C:\test-code> kubectl get svc £ kubect
® NAME TYPE CLUSTER-IP  EXTERNAL-IP  PORT(S) AGE
: kubernetes  ClusterIP  10.96.0.1 <none> 443/TCP 11d
gy > v PS C:\test-code> [|

&l 3-47 Deployment X 73 75 5l

Kubernetes 442 i SRS 40 5 T Deployment Y 56 852 B, 78 I B2l | 7T D) 4 5 08
G H BT RN T I A E KRR SR, B, iR 2T nginx: alpine 5158 &8
B3 ARIA AT ) R 8 4 Bk s RS I R 28 A AR

apiVersion: apps/vl

kind: Deployment

metadata:
name: myapp — nginx
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spec:
selector:
matchLabels:
app: myapp — nginx
template:
metadata:

labels:
app: myapp — nginx

spec:

containers:

— name: myapp — nginx
image: nginx:alpine
resources:

limits:
memory: "128Mi"
cpu: "500m"
ports:
— containerPort: 80

[l AL B P A ZE A RS S B 0 T TET i A service SCHEE )T 8 SR & service B3R
s B IR 3-48 iR,

‘3 KUBERNETES. ! vscode-deployment-nginxym| ® g =
~ cusTers test-code > I vscode-deployment-nginxym >
v @ kubemetes-admin@kubernetes 5 spec: %
| > Namespaces 6 selector: )
29 > Nodes 8 app: myapp-nginx
- ~ Workloads 9 template:
v Deployments 10 metadata:
11 labels:
12 app: myapp-nginx
13 spec:
14 containers:
15 - name: myapp-nginx
16 image: nginx:alpine
17 resources:
18 limits:
s 19 memory: “128Mi"
> Helm Releases 28 cpu: “seem”
21 ports:
22 - containerPort: 80
23 ---
24 service|
[ service_complete service. couplete

[ serviceAccount service Account
[ Kubernetes Service

BE W EaTwe  mM w0 [z e 2t g
nodedd Ready  <none> 11d  vi.31.1 S
PS C:\test-code> kubectl get svc B kubect

Q NAVE TVPE CLUSTER-IP  EXTERNAL-IP  PORT(S) AGE

= kubernetes ClusterIP 10.96.0.1  <none> a43/TcP 114

s3> HELMREPOS PS C:\test-code> ]

3-48 Service X IBIR R

TEHE /R 5 B N £ #% Kubernetes Service J&5 » gt # 2% 23 A 3l £ 1 Service 75 il AR, 4n
& 3-49 s,

PR B AS AL B Service 19 JCHEF B, T BAKHE B BT RS IAE S S50 il n, Y 75 2 e
VFHEBE 22 A Y P 5 1) I, 55 3240 ] NodePort 28, Jf H A D F o o 1 28 8 25 4%
anr .
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X w0 we smo w0 mEo @sw - €0 [ Puwkmesems ] 08O0% - 0 x

{3 KUBERNETES == I vscode-deployment-nginkym| 1 @

L‘ ~ CLUSTERS. test-code > ! vscode-deployment-nginxyml > {} spec > [ 1ports > {1 0 > & port
O — 5 spec: =
> Namespaces 9 template: =
99 |> Nodes 13 spec: &
- v Workioads 14 containers:
+ Deployments 15 - name: myapp-nginx
= > StatefulSets 19 memory: "128Mi"
& > DaemonSets 20 cpu: "5e0m"
— 2 Jobs 2 ports:
> Cronjobs 22 - containerPort: 80
@ > Pods 23 —
2 Network 24  apiVersion: vi
> storage 25 kind: Service
> Configuration 26 metadata:
> Custom Resources 27 name: aPR
> Helm Releases 28 spec:
29 selector:
38 app: fiEPR
31 %ports:
32 - port:
33 | targetport: <Tanget Ports
34
35
e @ e wEHS SR RO e s 5%
node4 Ready  <none> 1d  vi.31.1 :“::::
PS C:\test-code> kubectl get svc b
NAME TYPE CLUSTER-IP  EXTERNAL-IP  PORT(S) AGE
kubernetes ClusterIP 10.96.8.1 <none> 443/TCP 11d
s > HEMREROS PS C:\test-code>

=5 aouos

3-49  Service 7 I X 5

apiVersion: vl
kind: Service
metadata:

name: myapp — nginx

spec:

selector:
app: myapp — nginx

ports:

— port: 80
targetPort: 80
nodePort: 30080

type: NodePort

FE SEBR B B o B £ 1 24 Deployment A Service {577 26— A4~ S PF 1 L i 4 8 45
J5 1Y vscode-deployment-nginx. yaml 34/ ARSI .

apiVersion: apps/vl
kind: Deployment
metadata:
name: myapp — nginx
spec:
selector:
matchLabels:
app: myapp — nginx
template:
metadata:
labels:
app: myapp — nginx



#3E MV RBBRAFAKubernetes ||Pp 199

spec:
containers:

— name: myapp — nginx
image: nginx:alpine
resources:

limits:
memory: "128Mi"
cpu: "500m"
ports:
— containerPort: 80
apiVersion: vl
kind: Service
metadata:
name: myapp — nginx
spec:
selector:
app: myapp — nginx
ports:
— port: 80
targetPort: 80
nodePort: 30080
type: NodePort

ARAE)E S TE VS Code i i i kubect] iy 2 B K IR IR 55 & A 31 42 B 47 1004
& 3-50 s .
4 xme wen men EEw @R @ow - €0 [ Peekgmws ) ©@0% - o x

KUBERNETES ! vscode-deployment-nginkyml X
v cwsTers test-code > | vscode-deployment-nginkyml >
O v @ kuberetes-admin 5 spec: %
. > Namespaces 15 TINIES: X
95 > Nodes 19 memory: “128Mi" =
v Workloads 20 cpu: "586m"
i v Deployments = e N
a8 > ok MR oWl ARERE A N m x
gl | o PS C:\test-code> kubectl apply -f .\vscode-deployment-nginx.ynl Egit:f
o S deployment.apps/myapp-nginx created
@ S oo service/myapp-nginx created
g PS C:\test-code> kubectl get pods -o wide
> Staos NAME READY  STATUS RESTARTS AGE IP NODE NOMINATED NODE  READINESS GATES
> I CcinRouatin myapp-nginx-b4d7b8d9c-2qmhb  1/1 Running @ 8ls 10.244.248.211 node@4  <none> <none>
> Cuitom Resoures PS C:\test-code> kubectl get svc
S NAVE TYPE CLUSTER-IP  EXTERNAL-IP  PORT(S) AGE
kubernetes ClusterIP 10.96.0.1 <none> 443/TCP 11d
myapp-nginx  NodePort 10.97.244.36  <none> 80:30080/TCP  2m25s

PS C:\test-code> curl http://192.168.79.191:30080

StatusCode 1 200

StatusDescription : OK

Content + <IDOCTYPE html>
<html>
<head>
<title>Welcome to nginx!</title>
<style>
html { color-scheme: light dark; }
body { width: 35em; margin: @ auto;
font-family: Tahoma, Verdana, Arial, sans-serif; }
</style...

RawContent : HTTP/1.1 200 OK

& 3-50 ETF VS Code &ikEBE R %

it 3 X AR 7 S B T AR A e kg S RS I
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5. EF Helm

Helm /& Kubernetes (4% #l T B, Bik i 09 %) & & Rifb 7 Kubernetes 57 F 8 25
N AR P Y AR AR AR HE R . B 2R T Ubuntu RGN ML B4 2 apt, BRI
B AR P LA, Helm J2ifid chart U2 Helm BT 4% X, B 2E X T Kubernetes
I FH AR 5 T 5 8 0 I A 0 ) R fi Ak 52 2 g ) 0 38 o /8 L O SR B RO = 1) . S Bk e & AR
WS TIRE . B AT DU R B TN e R A B 2 Kubernetes B, 32 55 1 & &R Al
i FH B R e

FE: Helm 3 P 8% T B A Helm 2 & Tiller 224, & 4 A 3 A Kubernetes API
Server 3£ B A% 8,8 iF chart & P 35 4 2 F £ Kubernetes P A% it %,

D R 24 ZAEH] Helm

56 Helm fijft T Kubernetes N 48 FRAY AR . B8 5 chart fi £k 0 A9 2 26 FAS 2
SEI T A0 B PR AR . R EAE Al P9 AR T LUK Kubernetes %R 3256 gl n] 2 Y
chart HH T ELJED chart B2, T chart LR H L 3 — 20 HIBEAG T HF kA,
JEHARE T I RECR R Helm $&4E T R FH A9 RRAS S B 68 L v] DAAE 8 J7 (i b 52 30 AR T
ORI, F2 T4 1 X I A= i o 00 ) A8 BRAE 0 . 5 IR Helm 3 3245 58 AR FH I ' SC 1
1 XK A8 BN L SRR 3 e O T S RN T AUE 2 chart 3 0] 52 BN AE AS W) 3 85 o
PR E . )i Helm 47 — A 9E 5 06 BR A9 #1 X, 78 Helm €& 2 PN AT 50 Je K9 &5 I i
chart fHE P 28R L b b £l 7 FH R 3 14 & B A B R

2) Helm A CAR

(1) chart: chart J& Helm W4T 20, B X T 78 Kubernetes H 57 2P . T H 8 iRk
S IB AT IR T Y AML A& XX B %8I0 SCSCPF L LK AT R A IR 55 2 SC AR G 2 0 g H A
PR E .

(2) Repository: Repository & F /A ML EE chart (3 )7, 7] ABR AR MO 7E, R
Rid e 244 Kubernetes fif i,

(3) Release: Release J&i217#F Kubernetes £ H1 1) chart SX7], — > chart i & 7] DA
TE [F] — AR 2 & %6, T R AR 2 B — A BT 1 Release, Jf H %> Release # A
— N ME— I 24 B, IRl IR G0 5 TR B AR AR R

(4) config: config A& T JH T A —A7] LA X L5 M &5 B .

(5) Helm & ¥ : Helm % ) ¥ T 81 Kubernetes £ #£38 H 4 P chart 1 Release,
fihn, T LA 5 Helm 2 5 0 S0 T 20900 L2288 T2 V3RS A .

(6) values. yaml U B J& chart H1— AN & S H F € X chart #5288 B 19 48 & 1
BeEAF B . B, 7T LATE values. yaml SCHF il B 0 AR e BT 7 9 B2 A5 RRUAS | ¢ 58 TG 2450 55 AH
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3) Helm 3 424

21 Helm B FHT A 2 Helm 3, E & Helm FIZE 3 N FEEA ., E7E Helm 2 AY I
filh B HEAT RS H L R RS BR 1 Tiller iR 55 a8 410F, X fff Helm 3 (9 424 5 i & 3if , %2
it — AR, Helm 3 A DRMAAFIT,

(1) Helm % 8. Helm % P8 2080 P LA Z — E-R— AT TR T
M Kubernetes E# 8 H. ., EEH T FA M chart EH G FE S EM &Y Helm JEH T
P45, % P v an A A DURR A b S IR0 A 22 e THG L MR (RS BR AT . BRI K P g
414 helm install ,helm upgrade.helm rollback 4%,

(2) Helm Fg: B4t 5 Helm #AEAHC M BT A DIGE, IF H Helm FEM S £ % T Helm
B2, UMEARFE B2 P s . R Helm FE@ ik 55 Kubernetes APT Il 55 i 58 H. 7T LA
SEPXS chart #EATE B, Bl A07E Kubernetes 22 RE 222  TH VIR chart S5 AHSCHRAE

4) Helm 3 &G

Helm 3 AYIEEHLVE £ ZEE %28 Helm Chart A9 SCAIE L, LT /& Helm 3 fY 4L 71 5 7
IR,

(1) Chart. yaml 34 : Helm chart &—/M3 7 Kubernetes ¥ 8 SC ) 032 , & F [
ERHZELEMW, — chart 2086 — M1 chart JTTEIE Y Chart, yaml] S0, 1% CF € X
T 2R AR AL A E B . F B —4 chart 7] L% —4 values. yaml SO, B H T
FE X chart FIBRIAFCE E . Helm chart BY#LAI H 50T .

mychart/
Chart. yaml
values. yaml
charts/
templates/
Horp  U81(Y Chart, yaml SCPEFBER G0
apiVersion: # chart APT JliZS (1)
name : # chart 44 FR (W 3%)
version: #1582 BRAS (W)
kubeVersion: # H4¥ Kubernetes R A (1 18 AL MAS (AT 6 )
description: £ X T H A fA] S A (Al Bk )
type: # chart JSH (1] 1%k )
keywords:
B TH S (7T k)
home: # Tl H home T [ B4 URL( AJ 1% )
sources:
— #I0 H RS %) URL 41 3% (1] 3% )
dependencies: # chart W32 25431 & (7] 3% )
— nanme: # chart £ FR (i1, nginx)
version: # chart it A4S (il 4n,"1.2.3")

repository: # (A]i%) % URL("https://example. com/charts" )5y jll % (" @repo — name")
condition: # (W] i%k) T AR /R (E K YAML B85435, H T 8 B /25 F chart (|41, subchart1. enabled)



202 || BREMESEHGIRIINR)

tags: # (Al k)
- £ HF WA /25 — 41 chart [f) tag
import — values: # (A1)

— ¥ ImportValue i I B ff A7 B 5 A SC 5 i T . A T AT LUJE 5 A9 A3 B — 0 7/ A0 31 R i
alias: # (W] 3k)chart H B9 5 44 (3471 7 22 2 U AR I] B9 chart WFE A )

maintainers: (A ik)
- name: Y A (B E T )
email: # 4L 30 F AR (A4 3 AT )
url: # Y74 URL (A2 47 4 7T 8 )
icon: # FI4E icon 9 SVG ¥ PNG [&] i~ URL( 1] £ )
appVersion: 45 I NI RRAS (AT ), AR S Ak, U 515
deprecated: & AW IELE ) chart (7] 3%, £ /R1H)
annotations:
example: # 12 4 B A B AL T 5 3% (7T 2B )

(2) Bif . templates H 3 H FAEAE AR SO, 75 TR B A BB SCH 2 Go BT
95, 1 LASI A values. yaml 3CH4 A 28 & 1 Helm A9 4 R4 AT 4, % DL A AR AR SC
4345 Deployment, Service,ConfigMap . Secret ¢ Kubernetes % i E X4,

TR BRI AN L AL TR .

O B L AR B A — 825 e AR,

@ BEM XA & AR % KB, AL 45 B L A me A 9 MR S A ik, #) de bar-
svc. yaml

Q) B M & A2 A P & & (my-front-configmap. yaml) , R4& B Jede & 4 7 X, # %,
1% R AF 2R F 45

@ AR IS %A F 2. tpl R F. yaml( LB A Kubernetes # R iF £ X H4),

(3) values. yaml 34 values. yaml & T chart A9 ERIABD B BT , 175 40 28 5 T 4%
chart B, 7] A48 %€ — 1> values. yaml X4, [ T4 55 chart A ZRIA(E .,
5) Helm 3 % H a4
Helm B A7 F & B B a4 8 00 % B & A 8 B & O 6 8 H a2 i 78 31
A4
AR MY Helm (045 B4, W2 3-19,
®319 HARHY Ham BEFEHEL

il K3 I B8 ¥t BA
helm create B H B chart
helm install ¥ chart 13| Kubernetes
helm list B H B K AT I chart
helm pull # chart FEB AN H 5%
helm rollback (81 V& 3| 4 5 LA
helm search 8% chart
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gLk
w 4 Ih &E it BR
helm show 7~ chart N&
helm status SR A 44 RS R3S
helm upgrade TR A
helm uninstall HI R A
HYOE BRI Y) Helm 6 5 #ar 2, W3R 3-20,
£320 HEN Hm CEFEGS
W% Ih #E i BA
helm repo add W chart & JF
helm repo list F i chart 0
helm repo remove B — A 2 A~
helm repo update M chart £ B H 0T B A Mo 7] ] chart 115 B
i i 2 LAY B Helm J8i /A B A 4, WL 3-21,
%321 HEY Hem FHEEGS
il 4 I &E Wt BA
helm plugin install GHe—A K2 Helm #1614
helm plugin list H1h © &% Helm 4 £
helm plugin uninstall HEH N Z A Helm Hifh
helm plugin update FH—1 24 Helm #i 14
6) #B%& Helm 3
A UE Helm 3 338 7 Kubernetes B4 BT 5 58 E 20 F .
= AR I % T A heln. gpg
sudo curl https://baltocdn. com/helm/signing. asc | gpg — — dearmor | sudo tee /usr/share/
keyrings/helm. gpg > /dev/null
5 I e AL

sudo apt — get install apt — transport — https —— yes

echo "deb [arch= $ (dpkg —— print — architecture) signed — by = /usr/share/keyrings/heln. gpg]
https://baltocdn. com/helm/stable/debian/ all main" | sudo tee /etc/apt/sources. list.d/helm—
stable — debian. list

£ BT R T I % %% Heln 3

sudo apt — get update

sudo apt — get install helm

£ A 0 R B Helm A 5 B,

sudo helm version

MR AT LA B O {E L WIAR S Helm 3 FREGERE 58 1L, A&l 3-51 Fiaw .

user@l@node®l:~$ sudo helm version
version.BuildInfo{Version:"v3.16.2", GitCommit:"13654a52f7c70al143b1dd51416d633e1071faffb", GitTreeState:'"clean", GoVersion:'"gol.22.7"}

3-51 Helm EAREER
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Helm 3 #3856 M5 » 5 2244 Helm Chart .,y 41F .
= W IR BT = Chart J

sudo helm repo add stable http://mirror. azure. cn/kubernetes/charts
sudo helm repo add aliyun https://kubernetes. oss — cn — hangzhou. aliyuncs. com/charts
# T ¥ Chart J%

sudo helm repo update

A A AT RS R B Chart BN AT B FR IR WA 3-52 B,

user@l@node@l:~$ sudo helm repo add stable http://mirror.azure.cn/kubernetes/charts
"stable" has been added to your repositories
user@l@nodedl:~$ sudo helm repo add aliyun https://kubernetes.oss-cn-hangzhou.aliyuncs.com/charts
"aliyun" has been added to your repositories
user@l@node@l:~$ sudo helm repo update
Hang tight while we grab the latest from your chart repositories...
..Successfully got an update from the "aliyun" chart repository
..Successfully got an update from the "stable" chart repository
Update Complete. #Happy Helming!s

& 3-52  #0 Chart JE
WU AT DA A 1) T 9 02 FH Chart {5 8. @140, 48 25 H Y ingress N . @ 2 40 F -

sudo helm search repo ingress

A AT )E AT UL B R B E N ingress WA ) Chart BUAE S, WA 3-53 Fios,

user01@node®l:~$ sudo helm search repo ingress

NAME CHART VERSION  APP VERSION DESCRIPTION

aliyun/nginx-ingress 0.9.5 0.10.2 An nginx Ingress controller that uses ConfigMap...
stable/gce-ingress 2.2 1.4.0 DEPRECATED A GCE Ingress Controller
stable/ingressmonitorcontroller 1.0.50 1.0.47 DEPRECATED - IngressMonitorController chart tha...
stable/nginx-ingress 1.41.3 v0.34.1 DEPRECATED! An nginx Ingress controller that us...
aliyun/external-dns 0.4.9 0.4.8 Configure external DNS servers (AWS Route53, Go...
aliyun/lamp 0.1.4 Modular and transparent LAMP stack chart suppor...
aliyun/nginx-lego 0.3.1 Chart for nginx-ingress-controller and kube-lego
aliyun/traefik 1.24.1 1553 A Traefik based Kubernetes ingress controller w...
aliyun/voyager 3,1.0 6.0.0-rc.0 Voyager by AppsCode - Secure Ingress Controller...
stable/contour 0.2.2 v0.15.0 DEPRECATED Contour Ingress controller for Kuber...
stable/external-dns 1.8.0 0.5.14 Configure external DNS servers (AWS Route53, Go...
stable/kong 0.36.7 1.4 DEPRECATED The Cloud-Native Ingress and API-man...
stable/lamp 15156 7 DEPRECATED - Modular and transparent LAMP stack...
stable/nginx-lego 0.3.1 Chart for nginx—ingress-controller and kube-lego
stable/traefik 1.87.7 1.7.26 DEPRECATED - A Traefik based Kubernetes ingress...
stable/voyager 3.2.4 6.0.0 DEPRECATED Voyager by AppsCode - Secure Ingress...

& 3-53 ingress K FJ B9 Chart R A5 B
il fn# & stable/nginx-ingress Y Chart 5 8,2 F .

sudo helm show chart stable/nginx — ingress

A AT IR AN 7R T stable/nginx-ingress B &5 & . WAl 3-54 FiR .
7) ®T Helm 3 #§2# WordPress
B e R WordPress I EHT A2 E LAY Chart {5 8, 2 W F .

F¥RfNE J7 Chart [
sudo helm repo add bitnami https://charts. bitnami. com/bitnami
# B Chart &

sudo helm repo update

# 48R WordPress ff Chart g &
sudo helm search repo wordpress
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user@1@nodedl:~$ sudo helm show chart stable/nginx—ingress

apiVersion: vl

appVersion: v0.34.1

deprecated: true

description: DEPRECATED! An nginx Ingress controller that uses ConfigMap to store
the nginx configuration.

home: https://github.com/kubernetes/ingress-nginx

icon: https://upload.wikimedia.org/wikipedia/commons/thumb/c/c5/Nginx_logo.svg/500px-Nginx_logo.svg.png

keywords:

- 1dngress

- nginx

kubeVersion: '>=1.10.0-0'

name: nginx-ingress

sources:

- https://github.com/kubernetes/ingress-nginx

version: 1.41.3

& 3-54 nginx-ingress A FA #Y Chart {5 &

A AT R R I 3-55 FrR

user@1@nodedl:~$ helm repo add bitnami https://charts.bitnami.com/bitnami
AC

user@l1@node®l:~$ sudo helm repo add bitnami https://charts.bitnami.com/bitnami
"bitnami" has been added to your repositories

user@l@node@l:~$ sudo helm repo list

NAME URL

stable http://mirror.azure.cn/kubernetes/charts

aliyun https://kubernetes.oss-cn-hangzhou.aliyuncs.com/charts

bitnami https://charts.bitnami.com/bitnami

user@1@node@l:~$ sudo helm repo update

Hang tight while we grab the latest from your chart repositories...
...Successfully got an update from the "aliyun" chart repository
...Successfully got an update from the "stable" chart repository
...Successfully got an update from the "bitnami" chart repository

Update Complete. #Happy Helming!s

user0l@node®l:~$ sudo helm search repo wordpress

NAME CHART VERSION  APP VERSION DESCRIPTION

aliyun/wordpress 0.8.8 4.9.4 Web publishing platform for building blogs and ..
bitnami/wordpress 23.1.24 6.6.2 WordPress is the world's most popular blogging ..
bitnami/wordpress-intel 2.1.31 6. 1. DEPRECATED WordPress for Intel is the most popu..
stable/wordpress 9.0.3 5.3.2 DEPRECATED Web publishing platform for building..

& 3-55 %EEY WordPress 15 2
HK L FREL stable/wordpress W IRAL . A W1 T .

= 3R EL WordPress %t {1

sudo helm pull bitnami/wordpress —— version 23.1.24
= fi#t K WordPress %% IF £
tar zxvf wordpress — 23.1.24. tgz

Y% JEJ5 wordpress U I N AY values. yaml S0, BB F 4 B BEMHEE R,
RGN .

= ¥ WordPress MY iR 5525 A% & ;y NodePort 344 IR 55 %5 it 1 [ %€ X & 30080/TCP(7E values. yaml 3C
#{F 5 553~574 17)
service:

# (@param service. type WordPress service type

£

# type: LoadBalancer
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type: NodePort
# (@Wparam service. ports. http WordPress service HITP port
# (@Wparam service. ports. https WordPress service HTTPS port
&
ports:
http: 80
https: 443
# (@Wparam service. httpsTargetPort Target port for HITPS
#
httpsTargetPort: https
# Node ports to expose
# (@Wparam service. nodePorts. http Node port for HTTP
# (@param service. nodePorts. https Node port for HTTPS
# NOTE: choose port between < 30000 — 32767 >
#
nodePorts:
http: "30080"
https: "30443"
# fit & WordPress & H 5 & W) I /2 44 Fll %35 7
wordpressUsername: admin
wordpressPassword: "Adminl23"
# 5 WordPress AU HiE 7 A AL 17 16 T E (7F values. yaml U FUEE 845 17)
persistence:
# (@Wparam persistence. enabled Enable persistence using Persistent Volume Claims
#
enabled: false
# 5 A MariaDB #04 £ A ML A7 T fiE (1F values. yaml SC{ Y 2E 1258 17)
primary:
# MariaDB Primary Persistence parameters
# ref: https://kubernetes. io/docs/concepts/storage/persistent — volumes/
# (@Wparam mariadb. primary. persistence. enabled Enable persistence on MariaDB using PVC(s)
# @param mariadb. primary. persistence. storageClass Persistent Volume storage class
# (@Wparam mariadb. primary. persistence. accessModes [array] Persistent Volume access modes
# (@Wparam mariadb. primary. persistence. size Persistent Volume size
#
persistence:
enabled: false
storageClass: ""
accessModes :
— ReadWriteOnce

size: 8Gi

(1) RJE 7+ values. yaml SXH W5 2 d 24,
(2) B AIAME AT values. yaml W FF B T MariaDB, WordPress # 4 3% £ 2 4% % 4 o)
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RLLERTIHRE NG XA, R E W enabled FHE O AKZE A false,
(3) B8 ZH A#Emub3# Kubernetes BB PR EHF AL MER K@+,

PRAF values. yaml BC & SCHE I E N H . a2 0T .

sudo helm install myblog wordpress/ — f wordpress/values. yaml

A AT R R 3-56 i,

user@1@node@l:~$ sudo helm install myblog wordpress/ -f wordpress/values.yaml
NAME: myblog

LAST DEPLOYED: Fri Oct 25 01:24:13 2024
NAMESPACE: default

STATUS: deployed

REVISION: 1

TEST SUITE: None

NOTES:

CHART NAME: wordpress

CHART VERSION: 23.1.24

APP VERSION: 6.6.2

**x Please be patient while the chart is being deployed #*

Your WordPress site can be accessed through the following DNS name from within your cluster:
myblog-wordpress.default.svc.cluster.local (port 80)

To access your WordPress site from outside the cluster follow the steps below:

1. Get the WordPress URL by running these commands:
export NODE_PORT=$(kubectl get --namespace default -o jsonpath="{.spec.ports[0].nodePort}" services myblog-wordpress)
export NODE_IP=$(kubectl get nodes --namespace default -o jsonpath="{.items[0].status.addresses[0].address}")
echo "WordPress URL: http://$NODE_IP:$NODE_PORT/"
echo "WordPress Admin URL: http://$NODE_IP:$NODE_PORT/admin"

2. Open a browser and access WordPress using the obtained URL.

3. Login with the following credentials below to see your blog:

echo Username: admin
echo Password: $(kubectl get secret —-namespace default myblog-wordpress -o jsonpath="{.data.wordpress-password}" | base64 -d)

3-56 #BE WordPress

M PATFEEE Pods.sve R, AW .

= & A Pods IR
sudo kubectl get pods

EH/FE sve RE
sudo kubectl get svc

R WAL Pods &9 B 8 Bk T BT R RS OU AR SBLIE T BOH R A

4 WordPress fH G4 F2 47 T 5 4 FH 0 B8 #5177 7] 48 3 A 25 55019 30080 i 1 R Af
i o) B4 2 19 WordPress ¥ 55, A 3-57 i,

W% 5 3 WordPress Ji & . U 7] 35 1] http://192. 168. 79. 191:30080/admin, 4l
& 3-58 .

i ATE values. yaml SCPF P RE R P 44 %5 15 J5 By Login 44281 56 BB 5%, 4] 3-59
Fi7s

RIS R AT DA 3 B S B 4 L TR R N T
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v @ UsersBlog! x o+ - 0 X
€ 2> C A Axzs 19216879191:30080 * O o a
User's Blog! Sample Page

A commitment to innovation
and sustainability

Etudes is a pi ing firm that merges ity and
ity to redefine

3-57 WordPress #] 14 T &

v ¥ Login«User'sBlog! —Worc X 4

€ > C @ AFes 19216879.191:30080/wp-logi irect | pU63A%2F%2F192.168.79.191 2Fwp-admin%2F&reauth=1 T S o

W

Username or Email Address

admin

Password

() Remember Me n

Lost your password?

~ Go to User's Blog!

3-58 WordPress G &R H
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vV Dashboard < User's Blogt —' X+

- C A AFze 192168.79.191:30080/wp-admin/index.php w S} f”a n]

@ Dashboard Dashboard
Home

1

Welcome to WordPress!

Learn more about the 6.6.2 version.

Author rich content with blocks Customize your entire site with n Switch up your site's look & feel
- and patterns block themes with Styles
Block patterns are pre-configured block layouts.

Use them to get in: or create new pagesina
flash.

Tweak your site, or give it a whole new look! Get
out a new color palette or font?

Site Health Status ANV A Quick Draft AV oa

Title

Drag boxes here

Ata Gla A Vv
» B 1 Page
9
WordPress Events and News AV A
Activity A v & [l Aend an upcoming event near you. @ select

There

Recently Published
like to

Today, 1:29 am

Recent Comments

Meetups [ WordCamps [ | News OF

3-59 WordPress EIBF &

3.3 E-TF Kubernetes I EIEF AL FHEEIE

TEAR B B A i R Y 4R B A7 A B EE 2 H AR R . B OG-l
(38 B RBCR AL L SE 4 ) b 2 B W E R 005 B et 2 fasE .

1. HEMNERNEEHY

TERRAETE 5T o [ 5 5 22 6] A9 £ 8 S U H 4 400 56 0 500 1) 7 i 0 B A8 9 1 R AR
B A BT B, S A 4 RO A A B BE L AT DU PR G B KOs A Al ik AR
BUk i £ L T AR B [ SR B0 LT VAR AR A T T 2 A o [R) INE  E Al B A5 | R
THEHEAT RO m] LABE— 20 M4 Bl 2 A7l A5 30 1T A B A e L 3 TR A R R B A
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P/ I R DS o =5 €/ 57 o i R K ok 11 R S S 2 DN N | 0 e LT P = S e e B
IR SR .

2. HIENALUVHEEHE

XoF T AR T T HRE A A A R 55 BRI L PSRRI R s RCR R OCHE . JUH R I A )
e g s B4 o Aol AT LT A T g e i SR N S g A, Ol 55 BT R B O SR ]
I B8 A7 it A8 B A B T A Ml S5 BLECHE B 2l pR SR G o A 0 A RV A Al T RS fin ok
Y b ) 5 O TR I 55 3R 2 i R SR B Rk 2 1 AR A A

3. EHPHEBBEBATLAEZERFAK

Kubernetes 8 i BB 15 A LA S RF A B RO B8 — 36, I O0 T e T
Kubernetes 81 & A b I, Q2R A A & SCECE A7 Ak 7 2, 00 BRI 50 2 7 A 19 4
i B AR 2585 v T 250 S I IR A 244 25 e 0l T O 88 o0 ) B ), 25 PN B0 A
BEZ MR . S 7T AR R A B B S R A Ak 2k U5 In) 7 AR R L TR I
X BCHE AT R A A A AL BE . TR, — RS A T R A AR AE G AR B I8 4 7% Kubernetes £
R 24> Pod it 2 18] 3 52 84 0t 8 7T RE 16 7T LATE 2R 48 & A= 45 HLIN $2 1 Hi 40 1k 42 e
J1 s TR AR 1 RO B S B L DL RO 55 B 3 B .

4. BIEEGEARER

TE AR M A= 77 15 By e R A i o 300 A8 BR80T LA 43 S B 7 A B A A RS £ T RN
P o S AR B, e B 7 A I A A S B A S AL 7E Kubernetes SERF 28 /Y 7 Az B
A RESE Pod NI 28 A% Az 0. L T BB A2 MR ECHE 19 3 A TR DU 05 207 A a2 20
B DR AR 55 > I 5 R Y AR 3 T, BRIV X SO A AT A T 9] T B A A

FUCRBUE A7 it 78 Kubernetes 8 B 48 b il 228 B 19 R AL A7 7 20 A7 it 1Y
AIREPE AT R M A A R R U R T AR S PR T SR U RS 3 A A A R D
ZEHE— 2D B DRSO 104 5T S R A 80 1) G R T 5 TS AR R O R 7 T Y B L
ek v ML BE Y [P A5 B8 B AF A 5 0 T B DR A Y A A ERHE ) AT LA 9 AR AT A B A

PR B 1 8 L e O A= i R TP R G BB Be . 7E Kubernetes 2R b, Hodl ol
REZ W 2 A Pod (AN R U5 0] I A 30 500 75 28 %08 K030 A 250 0k 47 20 4L R4S B, T 32
e AR B A P 80 o s S B R IR AL B i B 5D IR 5 X B S B
HEAT I3 XA 3 R s A0 A 50 A 300 AR 484 . 24 9K o T LA 2o g S A D 1) A A BR 4 1 BIL
il R 42 TH B 1Y 2 e PRI AL T

SR G B TR A e R B R A A A R SR B Be . 7E Kubernetes ZE R 1, 4R
Tt 2 Bt 2 BsF (1) (0% 4 % 10 AN W28 A 36 590 e 68 0 40 S g b 6 A 24 B 60 SR L DA T 5 R A5 1
TER PR AN — S0P . [ I A 75 6 B0Hs 0 AT 919 B0 L & JF AU RS L 451 2 s ST I8 hc Ak it
SRR, DR A5 B ) s I

I3 S A B 1) B B R e AR A R I 2 . 7E Kubernetes R 1, X T A 75
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BB T LA AT 8 5 4 0 s B Y H RSSO AE
PERIVERT . 53— 07 T AT LA THAEAf (0 A 28000 32

3.3.1 HEFANGEHEARNA

Kubernetes 42 i 95085 5 A A6 2 SR 4B A7 6 19 07 =X SE BG4 A7 A7 1R 2 A
XPAN TR 5 B A HR Ty 58 . A SEBR N FH I B2 v, A BE PR A IS 1 A P B8 R O R N H
ok I RE T R TSR B R & Kubernetes 2R E GRS R EZ N E, fE4W
ARG S TP LR S A T R AT

1. NFS(Network File System) %35 X 72 6E 5 &

1E Kubernetes S HE . 1] LU NFS 1 R 15 A AL 7766 6 L 8 B0E A7 6 76 NFS I 55 4%
I R Pod v, T IS BB HE R AR AE 6 R0 BREE L = 0 H 0 L% 7 R IGE
Je 7 AR AT UL 3-22,

— 77 ThT AT LA ) £ 7 B i 22 4 1 R R

322 NFSEBRALEHERR
e =

ER% = B

NFS 9 14 BE AH XK, A K& & 5

&
R

B A7 i fF Kubernetes 8 B 22
AR 3 15 H S8 S0 &R B2 1 v
Y Bl £ Pod i it 3t T 17 fi%

NEFS J& — Fir Ak 1 2 iy B 46 3¢
R G, BAT AR T A Ak P A
MRS A, 7T RLAE 8 O {6 M 7

PERE % 5. TR NFS /) ] 5
IR E AR T IR )2 1Y X 45 28 4

AR B, — B2 & th 3L

Y g 7 SRS SO
B TS BB AT T 2 5 BN 2

Kubernetes £ B PN 55 1 85 4 3 5

2. hostPath EF AU FHBAR

hostPath & — il B (10 ¢ AL A7 i DR J7 28, B 4 B8 AF il 7E 18 B LI AS b S0 R 58
o, JPR R AR 2 Pod Hh, AT SE SRR 1 R AR AE A 12007 58 138 3 557 S O R A Bk i L
% 3-23,
% 3-23 hostPath BEH AN EFH TR

N

£ A& =

i 1 hostPath J7 20 0] LU | 5 i Hb i 54
FERRTERE ALY AL, 5kt S0 TC A B4 A
RIS 2 ek AR ) I 0 B A8 4 AR Y M
FVAAR A SE IS, DR 32 3t 1 30 & L
2 o 80 A7 0 5 3 S L ) AN R AR L H
AR

3. cephfs EEFANTFHEAR

B RIG IR R 250 41 R AR R G ceph, B B A FFIEVE . w5 o] FPE . AT 47 R Pk .
B 2 — B0 B B 45 PRAE A L AL vz b N T OB BRSO R e &
F RS W 3-24,

=

® R

T 28 5 F » 78 Kubernetes £ B /1
HFEFEE X Pod W48 & 15 £ HL
AR, B o TR H A A
FHLA, I LLAT DL I e i
FE FHBAR Y HE R

Bl R A i 3L
T B 2 B T A
A A A, O HOJE
S BUBCHE 7R 7] L
Z T AT 3G 1)
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% 3-24 cephfs EHANEFMBAR

B Ag = i = 7S =

B v TR AT R B B A
. A 2 3% ety o . i e
T R S A v B0 Bl A7 B B T Bl # 2%

JEE: CephFS £ 34 & Kubernetes 1. 28 A P E X ARIT 4 & F A, £ Kubernetes
1. 31 mAR P AR 2K 5 R&Evk & R T A4 A Ceph 4 4 )5 3% K48, m &£ F 21 A CephFS
CSI % =753 k5 Ceph £HF/THIEEAZ,

4. emptyDir EFANFEMEAR
emptyDir 4& Kubernetes 75 ] 50 £7 it )7 2, B2 — IR EE B 5%, HAE Pod B4 iy J4
WANAETE . BHE M T emptyDir 38 T 76 7] — Pod MY A [7] 25 #5 =22 6] 2 52 50 i, 75 200 1)
TR R RRE G L2 09, Pod MM R 55CH B8 B2 B, emptyDir 25 4 A9 80 23 950 B
207 SR WIS 5 K 05 R AR S L3R 3-25,
R 3-25 emptyDir B ALXEMEAE
E M E s i = (73 =

AR I B P L T emptyDir 77 i B A= 45 )
i Ia] B4 2 E M, IF B o T | W25 Pod 48 WY, BT DL Pod A L M Bk .
emptyDir J& Kubernetes [ — Ff | B A 25 B8R £ %, HIK emptyDir £
B A A e 7 2, AR O | SR BR AR R RS FALAR L A B B RIS
Pod I AT LAAR %5 by iy 47 B B B | A A7 ORI AN . o) 2 B R BB L A 2R Pod
fdi FRAE R AE AL a5 K R R, 3% Y R bR
JH emptyDir 75 2UAE it 19 006 Bt 25 & 2K

FEE T R A5
oY A i i B S

5. fe(AABEOSHEANUFEHEARIR

O B 238 AR 1 O AR 2R E Pod, T SE B 10 3 A A7 . 1%
ZEWAE 5 5 M7 /A T LR 3-26,

K326 feEHAUEEAE
E A% s e = B =

T fcOBLFEE) B A K28R i Ak 5 4
S N IR T B AR D ) R A | fo fEE A m R RE L T S
it 25 35 1) A7 i 2 i SRR B R, B A R R | AT R K & R AR TUAY S A .
MR B B o0 B FBL 88 24 ) 45 b 3

6. iISCSI B AU FHA R
iSCSI(Internet Small Computer System Interface) J&— Fi 18 i W 4% 3% $2 19 7 £ P 13,
A DL 0 R A U B W i Ry AR % 4% . 7F Kubernetes £ BE AT LI iSCSICGEE T 1P 1Y

AEXF G Al 28 B A7 i fe
1748 05 S8 OAR X B
F A4 5 41
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SCSDYE R 5 A ATt 5 1 28 T2 AEAH B £ B 2] Pod . %05 8 0938 FH 9 5 By sk
O 3-27,
R 327 iSCSIEHAUEFEHAERE

= Hip s = fix =
ISCST 7 fit I LA A ME LA K 19 99 4% 3 47
A, TOT AN RE R A, BT AYE LA
FERE NG P YR, R DGE IR | R A AR R
LA I 5 7 6 LA R 48 F+ iSCST A7 A% B | 38 J2 e B AR X 8%
fe. [AAF, BT iSCSI & —Fhbn b s, X | 5 9%

PETT DL 5 & R4 2R G RLAE A ™ iR AT L
B fE 57 6 A MR

A A 37 . 1SCST AF il 7T LA i 5 e
B 2 B AR 0 T AR T 4R A AR O 1Y
A e, R iSCST 77 % 18 32 35 4 4
TRy TIRE ] G e R BOHE 5 S L T
T T B v AT S B R S A T
B A TR 1 5t

7. local EF AN EFMHAR

127 58 PRI W 3 A b A A O g A o DXl H St TR I B A A
s BB R A R B N S, W B BN local B HAE A T8 S 01 19 & 7 AL A7 6
ASCHEN AT E . % RN IE Y5 5 07 B AR s L& 3-28.,

% 3-28 local EIHALEMAR
iE A E e ® & ® A

B o SO O A
il R AR Y A5 T LA A AR R
95 3T B 45 22 32 B PR )

T T PERE SR AE R p N oKk | B o 1 B L IR B IR B A g S
B s BEAS ML AT-fik 9 LA A A L R

3.3.2 HAENSE

7t Kubernetes £, 2548 5 Pod RY/E A R ZAHIE 9. 4 Pod 9 M BR B, 25 2% 9 19
B L 2 B 2 B B SR S 7E Al S BR A= 773 3l v, T8 R A A it X S 58 L LLETE Pod
RN I B0 R A1 R AT K AT LA [ X S HSHRE | S I A0 T vk R A R A 1 O SR A X
Bt X s K LR WA E A

1. HASE

Fi A 4 (Persistent Volume,PV) & Kubernetes £ H 00 76 98 IR . 5 318 19 % — k¢,
FrA B Rl A i AR LB . HJ2 PV A s TARAT 8 PV % IR Pod /Y 4= i Ji
B, B R PV SRAE G Pod 2048 )5 - JC18 Pod 2 B M BR o J5 B3 307 I B L 3 22 B84 #F AN
AN FER I H Pod il LUARSETT ] Z Al 1988 .

PV A 7 nT Dl S s s S r X e, B Z M 2 R TS T ARE
G R PRI PV, i 358 i K A B 9T (Persistent Volume Claim, PVC) )
7 ZOR RIS A PV SR, 1M 30 & 77 X J& B Kubernetes $2 {09 £2 4 £F AR 48 PVC 19
R BBV E PV IR ARG R PV B IR WL 3-29.,
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£329 PVHERLRES

K = 5 A
AT (Available) Fm PV RYAEAT PVC 4658 . F 10 4052
£ 48 % (Bound) Fon PV E & ES PVC
& Bl (Released) FoR PVC BEMIBR . PV 1% %8 U 0 oA B 48 3 1m0
&% (Failed) Fen R, AT RE R B T RS 2 O B R A A R ek 1Y

MATAY Kubernetes 1. 31 A X HR) PV £ A4 WL 3 3-30,
#3300 PYVEALFEH

e G S W A

csi AT 0 (CSD

fc Fibre Channel(FC) £ fif

hostPath HostPath % G&# & ] T 81 S0l Y, R 38 T4 B R 5
iscsi iSCSI £ fi%

local Y SR AR i

nfs NFS 21t

EE. FREMNEEWNA M %A Kubernetes IR 89 R I & X B 37 Ao 37 3 R 09 3442, B
IHEUEBE LA T, AR AE AN RAZNEREETH LA,

LA PV SZHE I NES A4 0], S Ae S g 2 F3h 0 PV i WS A -

apiVersion: vl
kind: PersistentVolume
metadata:
name: pv001l
spec:
capacity:
+ e 2 PR A
storage: 5Gi
volumeMode: Filesystem
# Fic B 5 A A =X
accessModes:
— ReadWriteOnce
 PC U Il AR
persistentVolumeReclaimPolicy: Retain
storageClassName: network — nfs
# Mo B nfs T2 H SR 55 445 b ik
nfs:
path: /nfs— share
server: 192.168.79.191

R storage F-BH T € L PV WIR KA . volumeMode FEBH T L PV B,
M HT Kubernetes 2 R Fh AR XL 20 5112 SCHF R 48 (Filesystem) R (Block) . 4 2



[ F) 22 5 WL 3% 3-31,

/\"\‘S.ﬁ:

VR 28 AR AKubernetes || 215

£331 HHER
ES B Filesystem Block
i 7 i HALBGAR Ty SRS Pod P A7 i B A S i 25 2 88 45 Pod
B A~ H 5k
E EHFRZHHER AR5, LI | 3T 2 B 307 ) e & 09 3 5t 6l
T B BRSO R G g | BRI g MR T 5
24 Pod i [i] Filesystem # () PV B, | 24 Pod i [ Block #8211 PV i, ¥ & F F
T BB N HEERIRE HRWNSER | k&, Pod LB X RS T H
45, Wi Pod A RAFE X AN SCOF R S8 B A | (140 mkfs) 78 e i 45 b B0 SCF R 48, 51
RS AN R S HH A R R 1/ 0 iy I Bl
e B X R Z MR GE (BN extd, | W GEFEL TREZLXHRER
’ xfs %) AHEFEKN /0 e

AL H accessModes FBE X T il 2 PV BT M 3, ¥£ Kubernetes £ #f Hf 7 1]

PV W8 L ER 3-32,

Fz3-32 &KEdifE PVHER
i e & KX i BH E R 5=
ol ] — 7 424 Pod i)
ReadWriteOnce(RWO) PV LB B 1 4 L 5 R Ei;; PR B2 Pod U

ReadOnlyMany(ROX)

PV AT L 2 A0 s LR R A 4

T LR 5 3 ) e s R Al

ReadWriteMany(RWX)

PV ] LU 2 17 i LB B 4

T8 T[] R B2 A i R

ReadWriteOncePod(RWOP)

PV Al LI B4 Pod A5 J7 2k

EHTFEBENSERT LA -4
Pod 7 LIEH S A% PV

4% Fh 7 B persistentVolumeReclaimPolicy F T % & PV )85 I MU K 1% , £ Kubernetes
GREH PV BT A MR IS UL 3-33,

R 3-33 PV ZFiEHIE YRR

[

B A

BRG S

Retain({{83)

206 PV [l 055K B i B O Retain B, BV X R 1Y
PVC B R PV A2 B SN Bk L LA PV IR S
A Released W . F/RZ PV B 8B CH A 8 1111

BB PV 80

Delete (| %)

20 PV ()[R SR W 152 B Delete A, 24 PVC M BR
J& X R PV 2wk B 3 %

AR B SH A A
AT LA AR

Recycle( [, B 5 )

Recycle %M A (109 352 1812 F 3 3 PV A i £l (G-
L F $4F rm -rf /thevolume/ * ), K J5 i PV 25 K
Available R4S, 7T LLBE BT 9 PVC R 485, SR 1, th
F Recycle 5 W& A7 76 7] 1 Al B 1, ‘& B #% Kubernetes
EV R

BRIy EEUMEH
Delete 3 1% 8% & F 3
) 153% 5 Hi




216 || EEAE SEEEORITR)

2. FAEEMN

5 A %75 W (Persistent Volume Claim,PVC) & P XM AEAE IR MG R  FE T 212
PVC 7675 BB 215 #E PV B8, Ml B PVC AT LU SR 45 2 9 AE 0 25 (] A 3 e S5 Il 2=, 461
W5 X PVC iR 5T NFS 1A pvool AL anTF .

apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: pvc001l
spec:
£ W5 pv00l H1 ) accessModes G il
accessModes:
— ReadWriteOnce
resources:
requests:
# W5 pv001 1) capacity DEL
storage: 5Gi
storageClassName: network — nfs

TEA N IR 55 h B0 N 7 B AR ZE AR = /O, Bl an 808 3 R 5 5% . 1 Kubernetes % B
PR A B RAA R e 20 ARy PV 5 PVC R AR INT .

apiVersion: vl
kind: PersistentVolume

metadata:
name: block — pv

spec:
capacity:
storage: 10Gi
accessModes:
— ReadWriteOnce
volumeMode: Block
persistentVolumeReclaimPolicy: Retain
£ OGLF S &
fc:
targetWWNs: ["50060e801049cfdl" ]
lun: 0
readOnly: false

piVersion: vl
kind: PersistentVolumeClaim
metadata:

name: block — pvc
spec:

accessModes:

— ReadWriteOnce
volumeMode: Block
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resources:
requests:
storage: 10Gi

EFE AR P FE targetWWNs f# LUN #9508 4 F

(1) targetWWNs & World Wide Names #) % 5 , '€ 45 #9 & Fibre Channel 444 % & %9 B 4%
L — LAR, A TR — AR R A4 XA L 69 B AR, B P ook it iX ok B AR R 35 B B4R R

(2) LUN(Logical Unit Number) # % # $ T 5 )% 5 , © & Fibre Channel # 4% % &
L —AEHERS R, HALUNBRA-AE—8% 5. 0 T EAEXE LIFRRR
B AR,

3.3.3 TFfiEZE (StorageClass) 91 28

7E Kubernetes B/ i1, StorageClass $fi 7 — 5 WY 2 19 J7 25 ok il iR A7 19 25 80 L 3
AN [R) Y 28 B 2 A 3 A ) 1) IR 55 45 9 B A 3 SR . TR, StorageClass i o1 H € X
AN TF B B A, LETT 3 e F B 5 A A7 28 AL TR T OC T8 IR J2 1 A7 i 52 B4R 75, 491)
WL, IF & FE A LLE i PVC 18 2 P % 1Y StorageClass J& , Kubernetes £ 8 B 3 61 & 45 M 1Y
PV IFGREE] PVC b, N faf b 1 A7 ff e 2 i o 2 L 42 71 174 BAIOR

4~ StorageClass #§2xf1 & provisioner, parameters #l reclaimPolicy F B, H 7 7 &
provisioner I FRBAIE PV Br i H 9 & 4G 7F , Bl 40 AzureFile [RBD %, Bt parameters
FH T B A 0 BARE v, Bl n 2 80 KN JTOPS %, 52 B% reclaimPolicy T 45 8 %R 1Y
ISR I, 1T LA J& Delete o4 Retain, 75 21 E B M JE , AR F B reclaimPolicy 7 StorageClass
XoF G 4% B B RS 2 L B B9 BRIAE N Delete, HLAIAY StorageClass 78BS UIF .

apiVersion: storage.k8s. io/vl
kind: StorageClass
metadata:
name: low — latency
annotations:
storageclass. kubernetes. io/is — default — class: "false"
= 8 LR A
provisioner: csi— driver. example — vendor. example
2 1% B [l IR SR s, BRIAME A Delete
reclaimPolicy: Retain
FREEBILIEY R
allowVolumeExpansion: true
# Ik I
mountOptions:
— discard
= PP

volumeBindingMode: WaitForFirstConsumer

= WE S
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parameters:
guaranteedReadWritelatency: "true"

(1) AL A& LR (mountOptions) B F L4 A 2 &, e R AE R LFHEELR =
AR T LE LT HERLER, WA ZE PV 25K, AEEEEE, £ 7L StorageClass
M HEBE R, de R PA - A EBRRALZ, WZA PV B RER S KK,

(2) F B volumeBindingMode A F 4% %] 47 8f # PV % 2 3] PVC, #] 4=, 5 Bp 45 2
(Immediate) . 5 ¥ 2£ R 4 £ (WaitForFirstConsumer) , B IA{A4 A = BF 48 2,

3.3.4 HIEFHANMNMASEZE

TEA ML PR T Kubernetes 528 P9 4 1Y 81 SV 35 10 MGY , Qe A2 | e % P 5 b
TE A A S B A L 55 2 — o 32 T SR LAAR M A T 5 ) 32 19 T 46 A7 % NFS S 7 9] o8 i
7B 4 A HP S G BRR B R  UR IR AR RS R LK 3-34,
*®3-34 ERNEEHER

F N A 1P ik 1t A
node01 192, 168. 79. 191 (1 BRI S8 P i )
(2) #F NFS IR 5 #%
node03 192.168.79.193 ERE AR A
node04 192.168.79.194 ETE TAETY A5
EE BFTHATAL LA FRIP NFSIRS B4 A LR EXREF . FENABRE

%ﬁiﬁ?&miﬁ% ERAABETEEHPEAERARRSES CPU.AAG. GREE.M
Y F FR B BT IR T VA B 4F Mo 3t NFS JR 4 B A7 & 2 e fh AL, 50 4R S 3B 4 o s &

TH 7S S0 1 T A R U DL 335,
*3-35 FkitdA
= K 1t A
WiH#H 5 Kubernetes £ # ' hif FH 504 15 A AL A7 6k
(1) R Apache Http fE} Web I 55 i o
(2) NI RIA % H 3
T H R (3) W45 Xt 41 5% 28 11 ¥ 1124 30080/ TCP
(4) BT )@ Ay 2 25 8k default
(5) FFBN Apache Http AR 55 /usr/local/apache2/htdocs/ B4 T 098U 15 A AL 124
Ve KAl NFS

TR I I R A A AR 28 1 T SOR TR B A 7E Kubernetes 2 i 804 £ A AL 19 ¢
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S R A R DG 52 BRAR RS

1. NFSIMBEH

%% 5% node01 35 5 BB NFS IR 45 2% . B 2600 8 i 7w R 485 i 737 19 8O A7 i H 5% 01 1% 8 4L
BE s T~ ﬂﬂ—F

sudo mkdir /{nfs — share01,nfs — share02}
sudo chmod 777 /nfs — share02

HR %% NFS IR 55 #s v A K # AL, i & A .
2 HH R

sudo apt update

% %4 NES I 5 48

sudo apt install nfs — kernel — server nfs — common — vy

LR TE LG  TE L B S/ ete/exports WU I NES iz 55 25 bt (1 36 22 B 5% K 7 7] BUAL
N AW E R (I

/nfs — share01 * (rw,sync,no root squash,no_subtree check)
/nfs — share02 * (rw,sync,no_root squash,no_subtree check)

FEE: nfs server JR 4 £ %8 B LA/ ete/exports P & A R 5L 4o T
(1) /nfs-share0l £~ F B %,

(2) 25 (*), AT EER-L,

() rw A =EF B FHELAEFRIR,

(1) sync A TR ERFT BEANBEL NG,

(5) no_subtree check A = FR#&&F B ZMIL,

PRAE IR 4R 45 5 S nfs server IR, a2 W0F .
£ H J3 nfs server R4

sudo systemctl restart nfs — kernel — server

# % # nfs server k55 H 5 3

sudo systemctl enable nfs — kernel — server
% & F nfs server [R5 RS

sudo systemctl status nfs — kernel — server

HETE NFS IR 55 5 i 30 30E 1 55 09 w2 S fir & 40 F
£ 3L R

sudo exportfs — v

B

sudo showmount — e 192.168.79.191

i A BT I 1 AR WK 3-60 B

B RS R IR NES IR 55 g i RS i 47 i), SRR % Pom kg, 5 R &1 @
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user01@node®l:~$ sudo systemctl status nfs-kernel-server
® nfs-server.service - NFS server and services
Loaded: loaded (/lib/systemd/system/nfs-server.service; enabled; vendor preset: enabled)
Drop-In: /run/systemd/generator/nfs-server.service.d
order-with-mounts.conf
Active: active (exited) since Wed 2024-10-30 02:19:06 UTC; 5min ago
Process: 18047 ExecStartPre=/usr/sbin/exportfs -r (code=exited, status=0/SUCCESS)
Process: 18048 ExecStart=/usr/sbin/rpc.nfsd (code=exited, status=0/SUCCESS)
Main PID: 18048 (code=exited, status=0/SUCCESS)
CPU: 14ms

Oct 30 02:19:06 node®l systemd[1]: Starting NFS server and services...

Oct 30 02:19:06 node®l systemd[1]: Finished NFS server and services.

user0l@node@l:~$ sudo exportfs -v

/nfs-share0l <world>(sync,wdelay,hide,no_subtree_check,sec=sys,rw,secure,no_root_squash,no_all_squash)
/nfs-share02 <world>(sync,wdelay,hide,no_subtree_check,sec=sys,rw,secure,no_root_squash,no_all_squash)
user@l@node@l:~$ sudo showmount -e 192.168.79.191

Export list for 192.168.79.191:

/nfs-share@2 *

/nfs-share@l *

& 3-60 NFS R %8m0 1iE
B AL NFS 55 (% P ar 2 WE .

£ HH R
sudo apt update

& NFS IR 55 0% 7 i
sudo apt install nfs — common — y
NES % 7 by 118 2 56 W5 M85 A 55 45 o 19 1 42 . a2 40 R

sudo showmount —e 192.168.79.191

TS AT IS I R 25 R A1 3-61 iz, ) R 7R & 7 i 45 IR 55 4 o E {7 IR R &%
Ui AT LR 2R 55 A% o A =2 H 5%
user01@node®4:~$ sudo showmount -e 192.168.79.191
Export list for 192.168.79.191:

/nfs-shared2 x
/nfs-sharedl *

B 3-61 %P5 AR5 88 ki ik
T A EDWAE 28 25 H SR /nfs-share0l PYATEMIA BT index. html AT .

<!DOCTYPE html >
< html >
< head >

< meta charset = "utf - 8">
< title> nfs server jlljiX</title >
</head >
< body >
<div style = "text — align: center;">
< hl > T NFS 1§ A A7 Al —— W4k BT ¢ </hl >
</div>
</body >
</html >
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Z A, NES JIR 55 i v A% 7 3 AH OC PR 58 1 4 5¢ B0, 42 T R B 25 & 78 /8% Kubernetes
P P8 107 P BSCHIE 35 AR AF i 7E NFS SRS H Sy,

2. HAEAR

H ST XA myapp-pv. yaml WH PV (1 £ Bk & L nfs-pv0l, &5 58 K 2GB, B X
Filesystem, i[85 ReadWriteMany , [5] Y5 5 W% b £ B4 K 85 . NFS il 55 #5 H ik o 192.
168.79. 131,33 H 5 & /nfs-share01 . myapp-pv. yaml 34 IS 0T .

apiVersion: vl
kind: PersistentVolume
metadata:

name: nfs— pv0l
spec:

capacity:

storage: 2Gi
volumeMode: Filesystem
accessModes:

— ReadWriteMany
persistentVolumeReclaimPolicy: Retain
nfs:

path: /nfs — share01

server: 192.168.79.191

HIR B E LAFEAEF B myapp-pve. yaml, /S AT .

apiVersion: vl
kind: PersistentVolumeClaim
metadata:
name: nfs— pvc0l
spec:
accessModes::
— ReadWriteMany
resources:
requests:
storage: 2Gi

RIGHE PV.PVC IR E R I AT .

= R PV

sudo kubectl apply — f myapp — pv. yaml
#HF PVIRA

sudo kubectl get pv

# ¥ & PVC

sudo kubectl apply — f myapp — pvc. yaml
# #F5 PVCIRAS

sudo kubectl get pvc

AT IS AR AR B R R A 3-62 FR
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user@1@node®@l:~$ sudo kubectl apply -f myapp-pv.yaml
persistentvolume/nfs-pvOl created

user01@node®l:~$ sudo kubectl get pv
NAME CAPACITY  ACCESS MODES RECLAIM POLICY STATUS CLAIM STORAGECLASS VOLUMEATTRIBUTESCLASS REASON AGE

nfs-pvol 2Gi RWX Retain Available <unset> 11s
user@1@node@l:~$ sudo kubectl apply -f myapp-pvc.yaml
persistentvolumeclaim/nfs-pvcOl created

user01@node@l:~$ sudo kubectl get pvc
NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS VOLUMEATTRIBUTESCLASS AGE

nfs-pvcol Bound nfs-pvOl 2Gi RWX <unset> 9s

& 3-62 PVC K Ih48%E PV

BERT, Qn 2 PVC AR AR B N /R 822 196 0 T g LI nfs-pvOl, DI 378 W 34 46 52 i
Ui, K595 W H myapp-nfs. yaml 3 G 48 @ 1 89 nfs-pve0l AL UTT .

apiVersion: apps/vl
kind: Deployment
metadata:
labels:
app: myapp — nfs
name: myapp — nfs
namespace: default
spec:
= B R A%
replicas: 2
selector:
matchlLabels:
app: myapp — nfs
template:
metadata:

labels:
app: myapp — nfs

spec:

containers:

— image: httpd:alpine
name: httpd
W E AR
volumeMounts:

— name: nfs - voll

mountPath: /usr/local/apache2/htdocs/
ports:
— containerPort: 80

£ BCE SRR E E XL PVC

volumes:

— persistentVolumeClaim:

claimName: nfs — pvc0l
name: nfs — voll

apiVersion: vl
kind: Service
metadata:

labels:

app: myapp — nfs
name: myapp — nfs
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spec:
ports:
— name: 80 — 80
nodePort: 30080
port: 80

protocol: TCP

targetPort: 80
selector:

app: myapp — nfs
type: NodePort

$% %5 7 Kubernetes 58 0 & A1 81 & (14 0038 iR 55 JF 560 0F £ 28 19 NFS f7 i 2 &l H L 4

SF .

= A E R 55

sudo kubectl apply — f myapp — nfs. yaml
£ 2 A WA R %5 1) Pod . IR 55 R

sudo kubectl get pods

sudo kubectl get svc

A PATHE RR AN E 3-63 BT,

user01@node®l:~$ sudo kubectl apply -f myapp-nfs.yaml
deployment.apps/myapp-nfs created

service/myapp-nfs created

user01l@node@l:~$ sudo kubectl get pods

NAME READY  STATUS RESTARTS
myapp-nfs-5776646b48-2p8xt  1/1 Running ©
myapp-nfs-5776646b48-m6zkt 1/1 Running 0@
user@l@nodedl:~$ sudo kubectl get svc

NAME TYPE CLUSTER-IP EXTERNAL-IP

kubernetes  ClusterIP 10.96.0.1 <none>
myapp-nfs NodePort 10.101.159.24 <none>

3-63 #3E MK AR & myapp-nfs

4 iy 4 A FimHJ. 4 {7 5. AT LA Wi ﬁ‘:ﬂlﬁ%%%ﬁilﬁ

AGE
18d

80:30080/TCP 19s

— B3 e 55 38 2 s L it

a] DI AE FH 0 BT 28 a2 AT B 5 20 ) B2 B AT BT 4 AY 30080/ TCP R 5 HIE NFS d: 17 fif

Ao T R, an i 3-64 Fﬁmo

S @ O [ nfsserverifit x P
< C @A A FRE| 19216879191:30080

EFNFSIFR LT -- Wi m!

3-64 PR AXNFEMNKRE
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EE: AGAITHEXT TR lynxn lﬁ ‘f’%)i/ﬁ" R, EFELEENA lynx LK
B R RIS, R IFFTARE AR FT R, 4, lynx http://192. 168. 79. 191:30080

=\

I M EOHE 2 5 B A A it 783X — D i B b AT BB 7/ nfs-shareOl H s 2Z 4b
B A BT I S index02. html ARESANTF .

<! DOCTYPE html >

< html >
< head >
< meta charset = "utf - 8">
< title > nfs server JlliX</title >
</head >
< body >
<div style = "text — align: center;">
<hl >3 NFS R AL AEAE —— WA 0T i v21</hl >
</div>
</body >
</html >
e A4y A 4R myapp-nfs [ Pod {5 B,y 2 W1 .
# FRHL Pod 15 B

sudo kubectl get pods — o wide

6 27 45 N ) index02. html & i £ /T2 Pod
sudo kubectl cp index02. html default/myapp — nfs — 5776646b48 — 2p8xt:/usr/local/apache2/
htdocs/

iy A AT R R 3-65 R .

user@1@node@l:~$ sudo kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IpP NODE NOMINATED NODE READINESS GATES
myapp-nfs-5776646b48-2p8xt  1/1 Running © 66m  10.244.186.212 node®3 <none> <none>
myapp-nfs-5776646b48-m6zkt  1/1 Running 0@ 66m  10.244.248.219 node®4  <none> <none>

user@l@node@l:~$ sudo kubectl cp index02.html default/myapp-nfs-5776646b48-2p8xt: /usr/local/apache2/htdocs/
B 3-65 HXHEHZE Pod
SCA AR ) 52 AR AT LA FH 0 B 5 1) index02. himl I3 5T, LA 56 30 1 3 0 1 A4 mT
PE. SR o 5 g% J7 2RI DU )3 5T 1 index02. html B9 A 2, DU 3% B 420 0t A
index02. html ] H]. 401&l 3-66 .

STRIDT D s serverit x = o x
C ® A FE=% | 192.168.79.194:30080/index02 htm| e 8§ @& ¢ » QM - @

EBTFNFSIFR L 1FiE-- Wi mmv2!

3-66 ik TT E index02
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WA F NFS R4 4532 H 3 /nfs-share0l W AYSCOF, 82 & Bz SCIF e N B & 4%
T3 index02. html, 30 3F T FE B N W FH B o] LLEE AL A7 6 76 NEFS 176 i 55 %5 9 . a0
& 3-67 FTR.

user@l@node®@l:~$ sudo kubectl cp index02.html default/myapp-nfs-5776646b48-2p8xt:/usr/local/apache2/htdocs/
user@l@node@l:~$

user@l@node@l:~$ sudo ls /nfs-share0l

index.html -dindex®2.html

B 3-67 HIEBLIFAUFHE

G0 5 o s B 3 . B myapp-nfs, IF 7] B84 Bk 5 2 B PVC.PV J5, & F NFS
5 [ 5t /nfs-share0l P SOl 2 & 81 EL 2 A7 66 76 1% B s B KSR A 7, OF R BE S
N PVC.PV M B3 0 9 375 6 S B T BUE AL Tl . A SEERE 2t T

W B B A

sudo kubectl delete — f myapp — nfs. yaml

# Mk pvc
sudo kubectl delete — f myapp — pvc. yaml

# kR BV
sudo kubectl delete — f myapp — pv. yaml

# A F L= H 5 /nfs — share01 PN i 3 {4

1s /nfs — share01

= A A 5 0 UL AR DG BT IR 5 w8 4 N B
sudo kubectl get pvc

sudo kubectl get pv

sudo kubectl get pods

sudo kubectl get svc

A A BT 2 B S AR S an &l 3-68 T

user0l@node@l:~$ sudo kubectl delete -f myapp-nfs.yaml
deployment.apps "myapp-nfs" deleted

service "myapp-nfs'" deleted

user@1@node@l:~$ sudo kubectl delete -f myapp-pvc.yaml
persistentvolumeclaim "nfs-pvcOl" deleted
user@1@node@l:~$ sudo kubectl delete -f myapp-pv.yaml
persistentvolume "nfs-pvOl" deleted

user@l@node®l:~$ sudo kubectl get pvc

No resources found 1in default namespace.
user0l@node@l:~$ sudo kubectl get pv

No resources found

user0l@node@l:~$ 1ls /nfs-share@l/

index.html <index02.html

user01@node@l:~$ sudo kubectl get pods

No resources found in default namespace.
user@1@node®l:~$ sudo kubectl get svc

NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE
kubernetes ClusterIP 10.96.0.1 <none> 443 /TCP 18d
& 3-68 INIEHIEF AL EGE
Wk Is A = H SR BOE SO AT LS TE RO © 28 g i AL A fil . SR o A

fﬁﬁ*ﬁ%ﬁ)ﬂﬁﬁﬁgﬂ% )R FE Rk NFS flie 55 2 s 3L 52 H 5% /nfs-share01 B A
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3. FREEAR

TR E AR 7 X @ LT nfs server BFEA LA BT, 75 223 A 2 H Sk € L PV
B R /NSEAE B PVC 455E . FRILTE PR A P= 3055 vh , 38 1] DL A% 25 (StorageClass) B9
3Bl A B A B A A B UR , DUE SR T IR FI R 2 . BT Kubernetes WA & [ NFS
IR, PR 75 2 A 40 38 9K 3l Al & StorageClass, H il Kubernetes B J5 #24t T M F 4p 3
NFS 8K5ly, 435 & NFS Ganesha [t 55 & fl MK 3 K2 NFS subdir SMEESK ). DL 4
/NEET NFS subdir S8 3K 20 (9 5 2052 B 30 A F7 i 1) B D 3R

HETE NFS L5 [ 5% /nfs-share02 H 3¢ W ATE LS index. html AL AT

<! DOCTYPE html >

< html >
< head >
< meta charset = "utf — 8">
< title > nfs server jjik</title >
</head >
< body >
<div style = "text —align: center;">
< hl > StorageClass ) fE M4 ¥L 107 ' </h1 >
</div>
</body >
</html >

HWR LIRS Y 5 node0l I F#% = J7 3K 31 NFS Subdir External Provisioner, fiy 2
mr.

sudo wget — O master. zip
https://codeload. github. com/kubernetes — sigs/nfs — subdir — external — provisioner/zip/refs/

heads/master

B2 F A master. zip LB E 2T .
£ fift & S

unzip master. zip

R AE AT 1Z A5 2 I $2 78 “~bash: unzip: command not found”, W B 75 4% zip B A4
(Ot (I

sudo apt install zip —y

master. zip X % % 5 B9 H 5% 8 nfs-subdir-external-provisioner-master, 4 & 3-69
B

user@l@node@l:~$ 11 | grep master
=rw=r=—r—— 1 root root 9131631 Oct 31 00:15 master.zip
drwxrwxr-x 9 user@l user0l 4096 Feb 16 2024 nfs-subdir-external-provisioner-master/

& 3-69 ##JE NFSE=FERzHxH



3% U RFEFHEAKubernetes [P 227

X E R A S =07 KB A S S B AT B e, A S T

= ¥ nfs — subdir — external — provisioner — master H 5% N fY deploy 3432 &5 il &= 4 Fif H 5%
cp — rf nfs — subdir — external — provisioner — master/deploy .

# 1% & NS AF it

NS= $ (kubectl config get — contexts|grep —e ""\ * " |awk '{print $5}')

# (A A i
NAMESPACE = {NS: - default}

# fE W deploy 3C 43 Y i # SC 4 rbac. yaml, deployment. yaml P [ 45 45 [H] 45 Bk

sed — 1'' "s/namespace:. * /namespace: $ NAMESPACE/g" ./deploy/rbac.yaml ./deploy/deployment. yaml
# fu 4 rbac. yaml 34 N [ namespace {H /& 75 8% B )& 2L

cat . /deploy/rbac. yaml | grep default

B

sudo kubectl create — f deploy/rbac. yaml

A BT AN R 3-70 FER

user@1l@node@l:~$ cp -rf nfs-subdir-external-provisioner-master/deploy .
user01@node@l:~$ NS=$(kubectl config get-contexts|grep -e "A\x" |awk '{print $5}')
user@l@node®@l:~$ NAMESPACE=${NS:-default}
user0l@node@l:~$ sed -i'' "s/namespace:.*/namespace: $NAMESPACE/g" ./deploy/rbac.yaml ./deploy/deployment.yaml
user@l@node@l:~$ cat ./deploy/rbac.yaml | grep default
namespace: default
namespace: default
namespace: default
namespace: default
namespace: default
user@l@node®l:~$ sudo kubectl create -f deploy/rbac.yaml
[sudo] password for user0l:
serviceaccount/nfs-client-provisioner created
clusterrole.rbac.authorization.k8s.io/nfs-client-provisioner-runner created
clusterrolebinding.rbac.authorization.k8s.io/run-nfs-client-provisioner created
role.rbac.authorization.k8s.1i0/leader-locking-nfs-client-provisioner created
rolebinding.rbac.authorization.k8s.io/leader-locking-nfs-client-provisioner created

B 3-70 MAS=ARIHHRREF
R B Ym iR E = 7 K s Y deploy/deployment. yaml SC4F ARSI T .

apiVersion: apps/vl

kind: Deployment
metadata:
name: nfs — client — provisioner
labels:
app: nfs — client — provisioner
# replace with namespace where provisioner is deployed
namespace: default
spec:
replicas: 1
= 5E SLUERE R
strategy:
type: Recreate # % JH H %K %, Recreate &/~ B 7 I 55 45 5% 1H 1Y Pod, - 7 61 & 387 i) Pod
selector:
matchlLabels:
app: nfs — client — provisioner
template:
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metadata:
labels:
app: nfs — client — provisioner
spec:
serviceAccountName: nfs — client — provisioner
containers:
— name: nfs— client — provisioner
image: docker. io/dyrng/nfs — subdir — external — provisioner:v4. 0.2
volumeMounts:
— name: nfs— client — root
mountPath: /persistentvolumes
08 LB AL

env :
— name: PROVISIONER NAME
value: k8s — sigs. io/nfs — subdir — external — provisioner
— name: NFS SERVER # 1% & NFS i 55 %%
value: 192.168.79.191
— name: NFS_PATH # ¥ & 1t= H F
value: /nfs — share02
= E X
volumes:

— name: nfs - client — root
# £ AN NFS
nfs:
server: 192.168.79.191
path: /nfs — share02

[B] B iR 75 B w50 = R s P Y deploy/class. yaml 3CH AR ANF .

apiVersion: storage.k8s. io/vl
kind: StorageClass
metadata:
name: nfs— client
provisioner: k8s — sigs. io/nfs — subdir — external — provisioner # or choose another name, must

match deployment's env PROVISIONER NAME'
parameters:

pathPattern: " $ {.PVC. namespace}/ $ {.PVC. annotations. nfs. io/storage — path}"
archiveOnDelete: "false"

A4 AT L SR =07 SRS 4R B A SC PR XS StorageClass B9 AR S ) B k47 00 3L, i
LT

£ 2 W 3

sudo kubectl create — f deploy/deployment.yaml — f deploy/class. yaml

sudo kubectl create — f deploy/test — claim. yaml — f deploy/test — pod. yaml
# & F Pod KA

sudo kubectl get pods

F A& PV R

sudo kubectl get pv

# A PVC RS
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sudo kubectl get pvc

A F NES JIR 55 % 5 4L 2 H 5% /nfs - share02 N A 54515 B
1s /nfs — share02/default/

MAPATR SRR MAE 3-71 BT,

user@l@node®l:~$ sudo kubectl create -f deploy/deployment.yaml -f deploy/class.yaml
deployment.apps/nfs-client-provisioner created

storageclass.storage.k8s.io/nfs-client created

user@l@node®l:~$ sudo kubectl create -f deploy/test-claim.yaml -f deploy/test-pod.yaml
persistentvolumeclaim/test-claim created

pod/test-pod created

user@l@node@l:~$ sudo kubectl get pods

NAME READY STATUS RESTARTS  AGE

nfs-client-provisioner-7595b9d99b-7jsnm  1/1 Running 0 8m29s

test-pod 0/1 Completed @ 8ml6s

user@1@nodedl:~$ sudo kubectl get pv

NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS CLAIM STORAGECLASS VOLUMEATTRIBUT

ESCLASS REASON  AGE

pvc-13925c55-46fc-457d-8e8f-4acac75ff12a  IMi RWX Delete Bound default/test-claim nfs-client <unset>
8m23s

user@l@node®l:~$ sudo kubectl get pvc

NAME STATUS  VOLUME CAPACITY ACCESS MODES STORAGECLASS ~ VOLUMEATTRIBUTESCLASS AGE

test-claim Bound pvc-13925c¢55-46fc-457d-8e8f-4acac75ffl2a IMi RWX nfs-client <unset> 8m27s

user@l@node@l:~$ ls /nfs-share02/default/

SUCCESS

& 3-71 StorageClass illix & 72

BT Bk Ffin A AT S i th AR B T DUFE BIFE NES Ik 55 & 19 4k = 3 5% /nfs
share02 B8 T K S04 default &2 iZ H 5 FHY SUCCESS X4, 8:3F T StorageClass
e BC 8 SR TS T EE .

A T LT A 2 I BR DI Pod . A5 2 40°F

£ IR I3 Pod
sudo kubectl delete — f deploy/test — pod. yaml — f deploy/test — claim. yaml

= A F R H S B S B
1s /nfs — share02

A AT A B S AR B R S W 3-72 TR,

user@l@nodedl:~$ sudo kubectl delete -f deploy/test-pod.yaml -f deploy/test-claim.yaml
pod "test-pod" deleted

persistentvolumeclaim "test-claim" deleted

user@l@nodedl:~$ 1ls /nfs-share02/

index.html

B 3-72 & MK Pod

AT a4 & B0, AR Pod T BIEE 1Y default 32 SC A4 9% M B L 50 91F T StorageClass 7E Bt
B I R D RE

FE Al b sl mT DAAR 25 4 Ja 0 O 52 BN F B8 A 3 AT A . 1, B T 3l S A
#1977 LB R 78 ] myapp-nis-dynamic. yaml SCHEH BB A0F

# ¥ %8 nfs - client — provisioner
apiVersion: apps/vl
kind: Deployment
metadata:
name: nfs — client — provisioner
labels:

app: nfs — client — provisioner
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namespace: default
spec:
replicas: 1
strategy:
type: Recreate
selector:
matchlLabels:
app: nfs — client — provisioner
template:
metadata:
labels:
app: nfs — client — provisioner
spec:
serviceAccountName: nfs — client — provisioner
containers:
— name: nfs — client — provisioner
image: docker. io/dyrng/nfs — subdir — external — provisioner:v4. 0.2
volumeMounts:
— name: nfs— client — root
mountPath: /persistentvolumes
env:
— name: PROVISIONER NAME
value: k8s — sigs. io/nfs — subdir — external — provisioner
— name: NFS_SERVER
value: 192.168.79.191
— name: NFS_PATH
value: /nfs— share02
volumes:
— name: nfs— client — root
nfs:
server: 192.168.79.191
path: /nfs — share02

# fil| # StorageClass
apiVersion: storage.k8s. io/v1l
kind: StorageClass
metadata:

name: nfs — dynamic

provisioner: k8s — sigs. io/nfs — subdir — external — provisioner

# B 2 PVC, 3£ T StorageClass B4 4= i PV
apiVersion: vl
kind: PersistentVolumeClaim
metadata:

name: claim — nfs — dynamic
spec:

accessModes:

— ReadOnlyMany
storageClassName: nfs — dynamic
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resources:
requests:
storage: 3Gi

= AT R I HE A7 i
apiVersion: apps/vl
kind: Deployment
metadata:
labels:
app: nfs — dynamic
name: nfs — dynamic
namespace: default
spec:
replicas: 2
selector:
matchlLabels:
app: nfs — dynamic
template:
metadata:
labels:
app: nfs — dynamic
spec:

containers:

— image: httpd:alpine
name: httpd
volumeMounts:

— name: nfs — dynamic
mountPath: /usr/local/apache2/htdocs/

ports:
— containerPort: 80

volumes:
— persistentVolumeClaim:
claimName: claim — nfs — dynamic

name: nfs — dynamic

apiVersion: vl
kind: Service
metadata:
labels:
app: nfs — dynamic
name: nfs — dynamic

spec:
ports:
— name: 80 — 80
nodePort: 30080
port: 80

protocol: TCP

targetPort: 80
selector:

app: nfs — dynamic
type: NodePort
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71 (AR 2 B 5 B 5 A1 IO O 8 TE R 15 A AL T BE L A S I T

£ E

sudo kubectl create — f myapp — nfs — dynamic. yaml

& A & N Y Pod R ZS

sudo kubectl get pods

# A% PV.PVC HERS

sudo kubectl get pv

sudo kubectl get pvc

# ¥ /nfs — share02/index. html & il % i F 1Y /£ & Pod 38 i H 7% /usr/local/apache2/htdocs/
sudo kubectl cp /nfs — share02/index. html default/nfs — dynamic — 786577b688 — 429k8:/usr/
local/apache2/htdocs/

A AT SRR A 3-73 iR

user01@nodedl:~$ sudo kubectl create -f myapp-nfs-dynamic.yaml
deployment.apps/nfs-client-provisioner created
storageclass.storage.k8s.io/nfs-dynamic created
persistentvolumeclaim/claim-nfs-dynamic created
deployment.apps/nfs-dynamic created

service/nfs-dynamic created

user@1@nodedl:~$ sudo kubectl get pods

NAME READY STATUS RESTARTS AGE

nfs-client-provisioner-7595b9d99b-765zb 1/1 Running @ 44s

nfs-dynamic-786577b688-429k8 171 Running © 44s

nfs-dynamic-786577b688-zkq7q 1/1 Running @ 44s

user01@nodedl:~$ sudo kubectl get pv

NAME CAPACITY  ACCESS MODES  RECLAIM POLICY  STATUS  CLAIM STORAGECLASS ~ VOLUMEA

TTRIBUTESCLASS REASON AGE

pvc-b8eee63b-351f-4fcc-bbde-bel365c487aa 3Gi ROX Delete Bound default/claim-nfs-dynamic nfs-dynamic <unset>
30s

user@l@node@l:~$ sudo kubectl get pvc

NAME STATUS VOLUME CAPACITY ACCESS MODES STORAGECLASS VOLUMEATTRIBUTESCLASS AGE

claim-nfs-dynamic  Bound pvc-b8eee63b-351f-4fcc-bbde-bel365c487aa  3Gi ROX nfs-dynamic <unset> 52s

user01@nodedl:~$ sudo kubectl cp /nfs-share02/index.html default/nfs-dynamic-786577b688-429k8:/usr/local/apache2/htdocs/
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BN D o servertit x 5 I
€ C @ A F&e| 19216879.191:30080 v B @ 9 e QD 5@

StorageClassIniENiR TImE!

3-74  StorageClass If B¢ il i T3

R A F NFS IR % 28 uidh= H 5% /nfs-share02 WIS AW EIZH# T &
gt @ sh BN T H A6 FH B ) B %S0, el 3-75 Fis .

user@1l@node@l:~$ ls /nfs-share02/

t index.html
userﬂ@nodeal ek
user®l@node®l:~$
user0l@node@l:~$
user01@node01:~$ 1s /nfs share02/
E fs PV e 2b=85 ~ index.html
user@l@node01:~$ 1.s /nfs shareez/default cla'lm nfs- dynam1c pvc- b8ee963b 351f-4fcc-bb4e-bel365c487aa/

index.html
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sudo kubectl delete — f myapp — nfs — dynamic. yaml
# A5 7F PUC PV RAS

sudo kubectl get pvc

sudo kubectl get pv

= M Bx pv
sudo kubectl delete pv pvc — b8eee63b — 351f — 4fcc — bbde — bel365c487aa

& A A NES IR 55 f s 3k 52 H 5 /nfs — share02 [ 3¢ P Y 4R
1s /nfs — share02/
1s /nfs — share02/default — claim — nfs — dynamic — pvc — b8eee63b — 351f — 4fcc — bbde — bel365c487aa/
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user@1@nodedl:~$ sudo kubectl delete -f myapp-nfs-dynamic.yaml
[sudo] password for user0l:

deployment.apps "nfs-client-provisioner" deleted
storageclass.storage.k8s.io "nfs-dynamic" deleted
persistentvolumeclaim "claim-nfs-dynamic" deleted
deployment.apps "nfs-dynamic" deleted

service "nfs-dynamic" deleted

user@l@nodedl:~$ sudo kubectl get pvc

No resources found in default namespace.

user0l@nodedl:~$ sudo kubectl get pv

NAME CAPACITY  ACCESS MODES  RECLAIM POLICY  STATUS CLAIM STORAGECLASS ~ VOLUM
EATTRIBUTESCLASS REASON AGE
pvc-b8eee63b-351f-4fcc-bb4e-bel365c487aa  3Gi ROX Delete Released default/claim-nfs-dynamic  nfs-dynamic <unse
> 84m

userel@nodeal ~$ 1s /nfs shareBZ/
b i | index.html

userel@nodeﬂl ~$ sudo kubectl delete pv pvc bﬂeee63b 3511’ 4fcc ~bbde-bel365c487aa

persistentvolume "pvc-b8eee63b-351f-4fcc-bbde-bel365c487aa" deleted

user@l@nodedl:~$ sudo kubectl get pv

No resources found

userel@node@l ~$ 1s /nfs share@z/

| dynanid = 5 index.html
user@l@nodeal ~$ Is /nfs share@z/default cla'\m nfs dynamc pvc b8eee63b 351f-4fcc-bbde-bel365c487aa/
index.html
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Wt FRE R RIS ME & I 8 3h 24 & H 45 (Dynamic Volume Provisioning) H J5 2
SR B A 1) B0 25 A0 R 28, T DUER TS ROCR L R A A B R L R iy U Al
W R .
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