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WAk, “mEA" B AT RS EE R TR SRR R e e
BE BEATHREHEARSW, DIEFHEORIEE | Ans . ERH, ZESEN “BEAE,
IBAF T2 “BIHAE 7 BN AX AT T? FHEITR—FR5E 5.

Lbr b, mEARAIFRREERNGRN B, BIHATN I, AP THRERN R RS 3
MhBE: witE 1.0 = E 2.0 =iHE 3.0,

1. =8 1. 0FM=ITE 2.0

A L0 Mt 2.0 BB A E AR g Bt . AR gmEE (THEL, F20E . %5 )
FEMAIEAC, 20 tHeg 90 448, VMware AREH TAS A S A R IL A VMware
Workstation( VMware TAE¥T ), HFATLALE PC ELZEANFRMREMML, Al Linux &7
Jit Red Hat, Ubuntu £, 2001 4, VMware 2 HEH T IRS de iU UL &t VMware
ESX, JaskMHEH T — R8N ML L B EE A, 41 vSphere, vSAN, NSX &, &L /E
T—"MER, SRR, fE VMware AEIFERNFEUEE AT, ek E A
Hl. . AEGGENNITE . 5. WML, R T2 g E, &
FF ) R A E AT B R ALE ATTER 1 Xen( 2005 4F ) Fi1 KVM( 2006 4F ), 76 REFUL 45,
[ Ceph( 2007 4 ). WIZRERLATIR K Open vSwitch( 2009 4F ), EEFHIELETTTE, 2008
FEHFELT OpenNebula; 2010 4F OpenStack [A[tH:, 758 Tt RRZ ] AR E 4,
CIEL S ERIHR AT RS ECEERE (A 1-1 R ). [EfS—f2aE, DI S
R EENSS AT Amazon T 2006 4EHEH T &t AE —NAF SRS AWS( Amazon Web
Service ), PARZENL EC2 FIX G470 S3 NFEE =, BLIHE T AA IR FEE
BT =E E A P ALK, Amazon N T (ZSETTEAIRAH .

ZIE 1.0 UBSME N FERHE, SIANTHHREMMEEDR, Fell 1T M HSRERE
fith 18t 4 5 A, T DAAE Rl — BB IR SS # LisfT 2 1T N 2, AT i ver we U F
AZE, BRI =iH5E 2.0 LE ST EBRHE, —J 5T 35w 6 (SDS,
Software Defined Storage ). @ LM% (SDN, Software Defined Network ) f{A&,
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SCBL T VREL, G, WS REIME, 45 1T ’#?J]H‘/E\-%Ei‘rét YR B, 5l
ANT ZEHNG, WM RIRI T8 — S, B RS, wHIrE, etk
A S R YR L ) R A B Bl e o

=itE1.0: ERlk =itE2.0: BaEik
HEERL RUHENSSG—EE
e GINVHHERIMERA, Bl ITR 5 IRE * 5INPT 2 AFEfE (SDS) il
FSERHBE A IR 43 B A 5 BRAEE LMY (SDND R, SRITEE
1) e AT AT 4 5
o F ZAIVIT R IS0 Bz 47 3R 2 AR . -
[l BEAR 5545 b, SR FAZOR, M e GINEHP R R BTG, X8RI
AR BA TR —EH, iﬁiiﬁﬁjmﬁ% EESPAREN
FEAR T SR A RSB R L 1) 2 PR
H a3l
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] o o o o o o o
19994 20014E 20054F 20064F 20074F 20084F 20094E  20104F

E1-1 =& 1.0 =1+E 2.0

SRS, R 2.0 AR FEEER SR A B AR, X2 R IRAEE O
iﬁﬂ?, MARZ BT (PHE FERMZEEE ) LRI AR, Fr oA sk, XA
AR = 2 B SR AU TaaS IR BIAR, BrA YR B2 DU I L %
O ER . ELIRAEZ N TR, Seselil TP k. =5 2.0 IR,
PR —1, YRR 1T #/E A5 (Operator ) BEE#AE AL (Maintainer ) 241
BHRRE BRI, XA Al e S s T %‘%2? ECAn IR T MU
{9 PaaS ~*F-f5 Cloud Foundry . T REIWLAR I ZaHEmH Murano &%, [HEATHBA HN
I 3.0 IR ETEAMER . =I5 1.0 F P
ZHEE 2.0 INFAIEZ A AR 1-2 s ‘ TREARR

2. =11&E 3.0 e

IT BERig AR B R AT AR, (R
Fenth AN N T 5SS R R
TiKo WEAE IS NAFRAE SRS, VM
IR FEEF JEA R T HaE K2 e A
FOOMUGE IT 450 AR T3k 5 Ia M EATE SDN SDS
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B AP EAELIN AR EARAE 1T RS RS, AR IEE. AR R
BN RPEEIES, BEEERA M IT S8 AN B H gt s, =it
B OB AR B SR HuEE A DN G HE N AR RS, BATRZ A5 3.0,
I, WEX NS Docker . Kubernetes S84 RS AL N IMCESEELAS BT ) A o

NS4 Docker il Kubernetes Fé 57 5 5 3 A

2013 4ELART, AMTEE] AT AR — i 2SN o AEN A &L it
A B R, TR DO, R S N . BRI EIE
SRR F6h . METEET A, (Bl THERS . MAMBENAR, ZENH
REE . SRROAEE . A IR R R B A N VAR TR 1. lan, IR A
TEZR %0/ CentOS 6.5, 1HI MR RPM( Red Hat Package Manager ) [Fl2FE| AR RS
o, (EAEFIREEFEAURER S CentOS 7.5, HARZCEER T aie, Fr IR FHJcE:
EHIBIT, TEREAMa I T, —Fidouz s n BB DU I UG oh
GrZE AR, AEE BT RN S 2 AN AR, B 2 (] 27 AR ARl i 58 55 At
M EEIWICEAKR (2 ~ 3GB) MET{EH. 2013 4, Docker( MK dotCloud ) ZAH]
TR T HN AT E, 88 “Docker”, jHid Docker &%=\, Ml 7 KRR T
. AR, R, Docker BigE—MEAE0, H— MR ER SN I S
FTHSRARL, A LAX ARG 6 B AR S AT AR A B E R S A e e — .
TEERE A, XS HRAE S ERGN, 18 Linux H1, IXPER 5 A0,
BAER G R A EANUE S A S nads @AM NS G . BT RSN F 2 Al
Docker iAF]H Linux ] Namespace( a4 43[A] ). Cgroup( #& il JEHE ) SFHEORSIN T %K
PEET . BURIRG]. H T8 T Hypervisor, MHECT WML, 7E—% Linux FAHLEATLUETT
VFZ Docker 252%, BT EMSZBIN A, HEZEMEIEE . Fi, Docker £
BET RIS, WP REGIE. aREHG. Fit, —Z#EH, Docker R T BN
AR T

{ERZ NP LI, Docker (UL T EAARR F FASAT IR,  Toikioh 2 2R H 19w
HEE LRI, PR BRI R AR, MR B i ot . Sk
&, AR BAAMSI T eE, ML AR T AN, RS S5RSS 2 AT
IRSSTEME . ARSS AT B FHIERE | ImEdah] . IS A F T K IX 2 Docker ANELA,
s gegmilE . N A HEBO T OSSR, S EER R E, Google, Red Hat F:4EH
Kubernetes it , BONHESL LA ZRgwHE . N geHE R
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3. ZREBSHIKE

£ Docker fll k8s AW RIS, “HIFEENA” WESPOEF . 2014 4, Pivotal
NPT “Cloud Native” —id], JFHIRH T —RIIMA, JLERFG X LEUMER N H &S
Mz JFA N o Pivotal A RIHAEAKHE K JFAE N I YARFIEE 3L, 2014 4F, %Al
Twelve—Factor .. Microservices & 2017 4F, $2HMHL . nDWMEE . arig ek, mr
DR . TARERME | AT, 2019 4F, B AN ARHIEE UETHCH DevOps . RREEENT
st likgso RN, CNCF Eea@nFAGNEEMT, EANSERFEAENH
II5E s 2015 4, R AERN e SOl . ks, shia&getlE, 2018 4, Krm s
N E SORAR S . RS IRG . BiRss . ASmlAsEstse . A= APTC R R P gmfasz it )

=B SS WA & 1-3 s

* Pivotal AR R ZJF AT, "BAERKHESZ JF A2 F A HFE € L

o itk (Modularity)

o FFAT 12 BT (Twelve-Factor Application) < U TE (Observability)
o T AR 55 2244 (Microservices) o 1[4k (Deployability ) *DevOps
o IR AEHESH (Self-Service Agile Infrastructure) o il i} (Testability ) o $:25: 884} ( Continuous Delivery)
o JET-APIfY M (API-Based Collaboration) o I AbPEPE (Disposability ) o %5 (Containers)
e hilfsggtE (Antifragility) o A4t (Replaceability) o {4t % (Microservices)
20134 20144 20154F 20174 20184 20194¢
* Docker *Kubernetes 7 JlI%¥ &4t (Software Stack to be Containerized) o BIFERARAT R A A GUEAT 23 FAT SRR 255 44
« A% (Microservices Oriented) IREEH A REREA F o) BAPED AR T o 2 J5U A IR BRS¢
* 8)Z54ilE (Dynamically Orchestrated ) i MMk B AT ASERBER 4 W] CAPT

* ONCFRZ BRI EHET , BAE AT 2R A E X
1-3 =BRERSHNARE

Mz, CBIFET BRG R M FRRAEARWUOE, Ba ER A
o] “RFER” K. mBERE—MEE, B2t AT b KTRLET,
BERS e KM HIA ] = BB D SLB L E . RZ NN B FERE A AR . k8s, HIR
KUERG . BAAE . k8s, —FEATLISLBLR UL, (B4 T A& k8s, HEALA HALEIA
FENn, BB AP HIAA A BN, R =R FEEST, 4 DevOps, DMESERTT =T &
ST BRI N, RN T, SR AME . =AW CBRARTETE K,
U E O E GO . RN AR AL . BT, S AT, S0k i ik 55 A
RETT o WP AN T5 55 SRR an e = AR 1, AR 255 B AN A AR AT L . =5t
— A P HFHELENSS . FIEW LIS, AT E 5 8L ST AR
ERGE. B, MQUIEENF ). 247, TFAMER , WURSHERS, XUHZH R
55 IR I

o




\
\O

—¢—

%
. @ ZEENBFFA: Operator RIESsLEE

JEL, RIEAERIFIE R, WU BRI MG ZHIREST, ME AL RS,
AT, RIS R = R s N = IR RRI, MRS AR =™
AR ST I, 28 AR ST G I S AN A = S AR B o

1.1.2 Kubernetes: 2z 52 LRl Vit

2014 4, Google AFJFIR T Kubernetes Wi H . i, FERZSmARTE FEG W5
0 F, Bl Docker AHE]f) Docker Swarm Fl Apache J£2:1) Mesos. 4% Kubernetes
WEA IS, ARSEER L HGR T HEAESRIE T Google AT ESHY Borg fil Omega R G4,
X BRI R Kubernetes T H I+, #t/& Pod. Sidecar ZEI e A I, X L0fRH: I
AU TR SE R AT EE R, /& Google A EITEA gl EATA B4R 2 Aok SL B 4
WryytiE 548, N THET Kubernetes W H, [FRf5 Docker AH]5E%, Google 1 Red
Hat 45 K CNCF #4&4, A T EME AT WE T, CNCF 1 Kubernetes i# & &,
%A T E AT 58 Kubernetes 19 IR AIHT I H KSR, ALIH A 5 12 1 508
brifE Prometheus ., (IR S5IHEETH Istio. AR HIFE B HESL Operator %, 2017 4,
Docker A E] EAREH S HIEFT 7= i Docker M P E Kubernetes, iXFri&EE 24
GaHEZ 475 T 7T MRS, Kubernetes sl A 8 dn Ak HOSESLRRE

MHARA KRS Kubernetes JRIREIR & = E BTG

Kubernetes MR B EEE T Z2Mgsili, KA R RSB LR FHOCRE /T (I
AIETEE 1-1 ),

REEEE 11

$ kubectl run nginx --image=nginx --replicas=3

deployment.apps/nginx created
$ kubectl get deployment nginx -w

NAME READY UP-TO-DATE AVAILABLE AGE
nginx 0/3 3 0 0s
nginx 1/3 3 1 3s
nginx 2/3 3 2 3s

(1) Pod: f/NYIAEHIT, —4> Pod & —4HA S, AR Z BT FEEVILR,
Bl4n, (EH locathost( AMB AL ) BEATAMLIE F S H A AT, FFE LT Linux

Namespace,
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(2) Deployment: ## FKHEZRIAN Pod, ATLAEE] Pod HPIRA, 7€ Pod S
REMS R IR FRAG B, (LM IR

(3) Statefulset: fIAAIRAR A, AL Pod HIJE 8, N Pod 4858 AR HIAF
il

(4)Job. CronJob: iX PSR GEIT /3 5IN B — IR A 55 AR A A 55

(5)Daemonset: J@H HEAE G HHIHES, WEGNT S EMHERT
b7 DA SR N s, A HAD TR

(1) Service: i T —/"NNHMTIRIA L, @id Label( Fr%5 ) L Service 5 il
%5 (Pod) MIRCHE, sl T iRss IRk,

(2)Ingress: 3Hf Kubernetes SR LAIMNAZE i DRI o

(3) Configmap. Secret: iR A5 AL E S E BN 2 81 4

(4) PV, PVC, HostPath, EmptyDir: fiil FIFrFRIS M, SR AR | IR,

AT RXEGEEN S, & DRI FE A N ARy . R Yaml XHER,
—/™ kubectl apply —f myapp.yaml a5 35t il LL%E A Kubernetes SER MW FHETE, 1521
RS, HYEEEA TSR W AP fndsdl seizt, ® Mg, B
Yaml AR THABE fY R 2R, i “FRFE M Neinx 54530 3 41 Pod, K)EH
4 Myapp 1 Service XMW", Kubernetes #UEIXMEKM, 2R HAR
FE]ETCD &, haafl g0 8 34 Pod f1 1 4~ Service, W Tl @ % HTE—
SEMS], 2R AW & IX SRR RS, I HAE RS, R A—3, #F
SRACER (AN BER ALY ), BEEIRARE—E, XMEBEOE 1-4 R,

(LR TD 1#f#Deployment
WL & A ETCD

| apiVersion: apps/vl I
| kind: Deployment |
|
|
|
|
|
|
template: | APIServer RellpEis FeEomm
|
|
|
|
|
|
|

| metadata:
| name: nginx-deployment
| spec:

selector:

matchLabels:

| app: nginx
replicas: 3
metadata:
labels: +
app: nginx TR Deployment & Pod

i ¥

containers:
-name: nginx Scheduler
image: nginx:latest Kubelet

ports:
L _ containerPort: 80_ |
78 Deployment Controller Deployment
Pod  Pod  Pod

1-4 Kubernetes AR API. #d2eiE=

|
|
|
|
| spec:
|
|
|
|

| o
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IEAh, Kubernetes H & AT J@ Pk, H S0 75 BT IR0 H #8397 &, 140 Open
Stack £ M %% E1H % M 7 Neutron WZ&HE4F ( Network Plugin), M # T  Open
vSwitch( OVS ), BALA) SDN 7=k A7 21, i Cinder Volume Driver, 4%
HEEH (LVM, Logical Volume Manager ) DA ASHFRNALIIAFR; R EEEEm, X
FEEE X Scheduler, 2, Kubernetes Jlid CRI( B TR R ). CSIO A ZRAFERE
M), CNICEZEMZFEEN ), IRt 6l W45 @, SEEEE, Kubernetes
fE APL UHR E A SRy e, (R nT Dldt B e osJiE L (CRD, Custom Resource
Definition ) H % SC&E, M HIX LA Pod , Deployment £ 5 A= 2545 [EIREO(H 752,
A I E A ARSI A R A XKL T RE v aE. F L Sidecar. Operator
LWL, —RAEFH I H W EEFRIREL, KAINE T Kubernetes & J&. AI
IS, “ 4T RE DR & Kubernetes INEREEEY

M Kubernetes #EA 24>, B AN = JH A FLAM BT . BB Z (1 I
H #8352 £F Kubernetes ¥ &, W& ZE UM MySQL. MongoDB., Redis. TiDB, K
R 43 i) Spark . Splunk, W5 4247 5 i Prometheus. Dynatrace OneAgent. Sysdig
Agent Operator, 4244181 Falco, #5540k MY Istio, Linkerd &, Kubernetes 7E
FAUE M ARZIHE, WA LR80T Kubeflow, HZiH4A0H M KubeEdge . k3s
E, EIRESHE =5 H3H, Kubernetes F-EUNARAL. Amazon Elastic Kubernetes
Service, Azure Kubernetes Service, Google Kubernetes Engine., Alibaba Cloud
Container Service for Kubernetes, Tencent Kubernetes Engine, China Mobile eCloud
Kubernetes Container Service, MAFAILIE H, E NI RS R A 487 i 40 FE 42
Kubernetes &1 & o

1.1.3 Nz ek s
VIR S AR A S A At R it O 3 A sl i, 6T P ok, 6 B IR G BRAE PR 45 1A T

i, IETEREE| =~ e B XEE,
N ) 2 D A R FE A A N 3 AN B (1) 8 et s (2) MR 554 Bt (3)
DevOps B, A

1. FEHS0E

WA ERMEG N AT R E? R m R Z s T L, 1K 1-5
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JIR, TN T AR ER G — 2, WU Rid TE200A, ARSI FERME |
FIHERMET L MELAREAS AR E S, Rt 2 R R SR BOR B 2 5
A A S I3

I
|[irine] [Sn s
|| ispiess | | oz |)
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BT
I
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YIEHBRAE R G YIRS
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Docker

LRS54

1-5 BN vs BRR

Aan O R L Ge N RE Fe A H T RIS AT B T e — 2P i e 8 i, (i
SN H AT PLZEITE Docker, KataContainer BIAMZSIAES . sl i iy 2K R
BT,

(1) BB F SRS E I A A, ST RS AN

(2) %5 Dockerfile X, 1E Dockerfile M2 i T 1 85 =7 A6

(3) #4fE Dockerfile UPFEA GG, HIEXRIAGHE O,

Hanoss, MR EAI S

(1) FRifEfl . {BRBCEL Docker BUHABSMUAERANSATINEASE, BIFIHERIT A . M
AT —EME, Sl — i, BN AT IE1T.

(2) PRdANT, Wi ARG, W LLSEe I B sh 2 g oL, LA
RIS, RO s AR S 2

(3) W% T RSB, Wik T MAA PR R, NImEEIRR SR G
Uik

2. MRS RIS

e HGE AT R T R Is AT RS, A R G N AR AR (RS &
FAAE JRIAME . AT SEVEARSEAEL, [Rt, ikss EGERABTTAE o
TR 55 P BSOE R e S0 Y B R, P42 SR S5V HL R 40 i 22 MR S5, ISs Z [RAH L

9 1O
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a7, B EENERE PR (RPC, Remote Procedure Call Protocol ), RESTful API
FRRINEENHNEE, BT RIEE

BSOS GRS E0E, NAKEFEZ I,

(1) PG TSN, ARRSNFMS., vTECRAARMFLES, Mt
S, ERE, ATFEFEEOREIH TN DR ss ), EEEE LA
SO EAD RS

(2) yJgtk: ERSEZENIRT, FESBEZINEI, 45684 HoRTE T
TR SS AT ORI R T L, PR BEUROR 28 5 [R] B 22 I 55 T L T 1 25 = 7 Rt
i, iR TAARENE, WA E s Ss .

(3) w5 B RS AREMFY R, DICRIRS 1m o] I ; A MS e TR &0
ZEAn R, A B HRRR EHUE E  IR S5 A T A 4

GG A G IREETTERAX HIMRSS K., s, 25485, 1B ESEMUIRS Mig
(Service Mesh ) BT, W] LU —B RAFMUIRSS HOE e R RS

3. DevOps #&

BT AR RIRSSAL SOE B, DevOps MU AT AN F T R R AT T sk AR
Mtk 22058 | IEHERRANESE L, ISR B, DevOps ANHE—MMEORTERE, Ti/aZHZ,
TSRS G o

(1) AR L HAESRIT R, Rt —, fMLssaT Dot Tk . KAz,

(2) Ve b s Es . v, IETHIL, SEESIBER . B H RS,

(3) HoR b TR R MAEge 2 A EELR, 5] CI/CDORPEREER / FREECAf)
TH,

DevOps BU&EAREARIT .

IR A R SOE RS EGE, TR R ] AS s E & stT, HOHror
5525, LIRS .

Nt — DRSS O, OB A EnE, i 1-6 o, BEE Sk R,
— NSRS, FrRRiA i HE, R, Rl GEERIE B IE )
REFACRY, s IR R L 8 H A () AU o, 75 B B B FH B4 T 60 R A I T T 4T
BN TN HEEENS AR S, B HE X SRS G B AR 1l 5 HE B FH 2525,

| 10
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& Mesh Sidecar (G40 AT, XFEN I H F TS5 2

1-6  EHRISIItUE
BEGIA CI/CD TR, s 1-7 R, SR RS N AT f e 5 sk,

[ roz | —< [ rana | — s

[ |~ S

[ |
] - < [ — [EmE] e
e |

E1-7 ClICD 2
ek DevOps #uif, MU HEXFED) CI/CD TRASNTEEHER, FEaE, It
T Service Mesh (RESEBLH B AT IR MG, FINFIHHE . fREIEERSLN
W gs, TSI 55 Y R SRR SR B AN AR E B iE 4
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1.1.4  zBERNHIFE 5%

8K Kubernetes #2477 Pod, Deployment, Service, Configmap ZE¥J5RFH SN
FEE, HFHIEERE Yaml SUERGEHEN A, (HEXFERTT AR KTIAT, Rl &S
SRV AN [N, ANALEGRYAE, kubectl apply —f myapp.yaml FugHf—4
W, FESCPRIA I, TR T AR A R AL, AN, N R TR
MOAE R, 94575 I, Ml E e,

2015 4%, SE— A2l 2o 1) T A Helm 4, © %] Yum( Yellow dog
Updater, Modified ), APT( Advanced Packaging Tool ), Homebrew S48 B T EA5EI
IR H B BSR4 it (Chart ), IFAREIURSKAEEL, RN . B REE .
ST ENR . MOREBESEDIRE, (@A Helm Repository, fUéFEHk. 472 Helm Chart,

Helm is the best way to find, and use software built for Kubernetes( fi#iH Helm B % ),

% Kubernetes HIR BRI V2, 1RZ2E ZHA R 2 # 8 1) Kubernetes
HRE, XASE Helm FHfEKA, 2016 4, CoreOS 2AF] (2018 4F#f Red Hat YW ) #EH T
Operator, EHIRZ/LHE R HH s g TrREE R = BRI A, DLl el s
NS, 5. 4595k, Red Hat Openshift B MIiXFEEEA Operator:

Automate the creation, configuration, and management of instances of Kubernetes—
native applications,

flan, Operator A] LA LA N TAESCELA B,

(1) FFFE N o

(2) &ty TE R HPIRSFIEIRE

(3) BEWRAENHWFAGL, BIanE5%EdEEE Schema AE T 9 .

(4) ZW ARG KIS, Operator AJLLEF Kubernetes Service #2515

(5) fEmA LA, Operator A LMEHI Kubernetes SRFH

(6) LA =R P ASEELIG 2SI RER, Operator AT LA B BV FH SEflde2s

2019 4£#], Red Hat B¢E AWS, Google, Microsoft Z/3A#EH T OperatorHub.io,
AT DockerHub, HEFFREFIH 4=, A Operator( 41K 1-8 Fis ). HATEEH
180 Z 3K Operator, WK ARZITTH, AW REd: . N TRRE. Wit HAR, W%, 224,
£ GitHub I, A KEMFEM Operator JHE 74, AL, Operator LN
JHE Kubernetes S FRRE I IL T %

| 12
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OperatorHub.io

CATEGORIES

Al/Machine Learning
Application Runtime
Big Data

Cloud Provider
Database

Developer Tools
Drivers and plugins
Integration & Delivery
Logging & Tracing.
Monitoring
Networking
OpenShift Optional
Security

Storage

Streaming & Messaging

PROVIDER

O Alibaba Cloud (1)
O Altinity (1)

Q  Search OperatorHub...

Welcome to OperatorHub.io

OperatorHub.io is a new home for the Kubernetes community to share Operators. Find an

181 ITEMS

<4

[DEPRECATED)] Knative
Eventing Operator
provided by The Knative
Authors

Knative Eventing is a sy

anchore

Anchore Engine Operator
provided by Anchore Inc.

Anchore Engine - container
image scanning service for
policy-based security, b

existing Operator or list your own today.

(<4

[DEPRECATED] Knative
Serving Operator
provided by The Knative
Authors

Knative Serving builds ¢

;8

Apache Spark Operator
provided by radanalytics.io

An operator for managing the
Apache Spark clusters and

Aakka

Akka Cluster Operator
provided by Lightbend, Inc.

Run Akka Cluster applications
on Kubernetes.

W@,

API Operator for
Kubernetes
provided by WSO2

AP| Operator provides a fully

experience

1-8 OperatorHub.io

Contribute v

VIEW B2Card v SORT A-Z v

Altinity ClickHouse
Operator
provided by Altinity

ClickHouse Operator manages
full lifecycle of ClickHou

® o
[ J

APlcast
provided by Red Hat

APIcast is an API gateway built
on top of NGINX. Itis part of
the 3scale APl Manager

A AKX Operator 7R BE /M NS e, $5 B K 2 Prid 5242 (8 H Operator 48 5
Kubernetes—native W 7T H: -

1
@"J Operator M43

\\\\\\

,,,,,,

1% Kubernetes H 314 % {41 F§ Deployment. DaemonSet. Service. ConfigMap &5
TR, XHETHEEE Kubernetes IINETHE, BAIRGIE . BHr. MRS H Controller
Manager 55 #E, fil A AH B 93 E R 2 B BLIRAS (Spec), XA I T
AP REE, FAPEMRN RO AT RZRESRITR . % Kubernetes 1K JE,
FEREE . N TR RBEI I T — 2 R A S N = &5, JRA: Kubernetes
WE R IAEIX a7 50 TRt B LA 0

(1) AR FEFEEHEN ERSAZESR, WHATE Kubernetes HERAE MU LN

HiR?

(2) Ay BRI Ay 2R GO N IR, DR 25 1 P 2 TRDAN R A i P ST IR A
(3) BEAHIFFEN Kubectl i &R HLH i LN 23 A sUN T 7

o
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EIX 275, Kubernetes H Al BRSOV Johk S AN R 55450 T 19 H 314k
o AT EIX TSR, AdRH T Third Party Resources( TPR) #f4&x, AiFIFEEMR
P55 T KL B & ARt 2%, T 905 T AU ER g5 @ il Xt
Operator FIOHES.

Operator & — Ft 5 & | 28 F1 4 B Kubernetes I 19 75 3%, JH /7 w] LAf#
Kubernetes API f1 Kubectl T. H 7£ Kubernetes [ #i & Jf 4 B Kubernetes K. .
Operator F& TR Kubernetes BN G de Ml &M, (HIHE5E T e SUSE Y H Al
W, AT BB A A a R E s, e e TR s, TT
"} Kubernetes API LB, /& Kubernetes FIF B, BUE A B Z i HI 5451

1+ Kubernetes N B % J7 71, Controller Manager SZHi=HI 15 2R, A K ERET R
BHELRSFLFRIRA, WERERF A SLFRR ST AR —2, W SR BEEE s =& —2L,
Operator f /] HE UYL (CR) BHEIWV A, CR GIAHIINSGEM)E, Operator Wil CR 28
M, JEREUREE TR A, Bk CR W R G RTLFRRST BRI E—2, M@ rE
Operator F4i'5 H & RN T REF s B A ThaE, 7T LAMGERE Kubernetes A4
A, R T 208 2SS B BRI B SO, TRl
Operator JUFA] LAE Kubernetes HHTEMHRAE, QA REZMANHT . AT, B2
AREHINRSSE . XF TR 4 N U SR BT & B S N IR IR, e
AR BIRS ERR B N O 555 Tl BRI S i E T R I s 4 an 2o

1.2.1 Operator 4t

1. Operator [H52

Kubernetes( k8s) 1EARIHANHIEAS, CORNN S mdmHE s ChriE, IR
PEAL TR Z 2k B pO ALl e U4 /4, 40 Deployment, Pod., Service, Configmap &, iX
LORLA 208 TP R BB s 4es2 it TACRHIJT @, Operator HYHIINET &K Kubernetes
TERAAGERS FAE T— e BIFE, LEFRAT5K T Kubernetes 1 Operator M5,

Docker 7£ 2014—2015 £ @& GUR L E o Docker ARIEHZ&— 5 1
K55 B RIBIAE] dotCloud, EATARIN, VFZ MR P 76 8 B OC F F0 1 S0
I Z MO R TR, B ENT# Linux Cgroups #l Namespaces fJ—28gE &
B—A, XNMEEE Docker Bif%, E R LALLM F AR P AR A% e _F sz fT,

| 14
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FEHE AL B i S 124 Docker, BE#E Docker XA, Docker Z5as b1 N i i >k ik
2, W PR g HE X SR AR O — AT R g T 1A, R, VI T — RS g R T A,
f14fF Nomad ., Kubernetes, DockerSwarm &, 574w HE T BAR A DUE 2548 kR 50
A RN AR, (BN TEME SN, &2 Kubernetes LAt i .

3T 2015 4E 2 A K A7 Kubernetes 3 1 2016 4F 3 H ¥ H 48 4 4 T CNCF,
Kubernetes XMW AR A GLAEFEWRE T, Cild TR BRI, FHAHRA G
HETBR A T E R HE IR A M Docker 2¥4%. Kubernetes Il H /2 A #adnHEIZ 0, 72T
—IUE e pLEF, B ETCD Hfl APT NG AR TR T, JF7E
Controller XX LAY FEATIRN , To1E/& Pod SR X GR, MEMFEMIRE . WSS
W5, AB— AP 5t 4 &AL, Kubernetes #8341 F X N[ Controller $447 i v
E, L gRHEEEDE,

2016 4F, Jil CoreOS TR XBHL A 1) Rl S AEgm ARt B HR 2898 T — MR, 1F
4 Kubernetes B HH 1, FRATEEA BB 'S — 1> Controller K& X H CJIr I E 1 4mHE
HEUR? T2, XA TRERX A /NG E FR4 Operator, B7EiHE IS Y & Kubernetes
JAE APT YT, 7E Kubernetes IR IN—HTH AP A S, B & OZA R As 4501,
AT Kubernetes I H#RAEGIEE | o B AN A ar I BIRE /1 o XA/ INIUH —& A0,
G T K Kubernetes JAE IRHAZLER, AP KRR 5A7=X50 H & #1d Operator 1217
EH

FIH Helm fiiAE &SR 2104 HE T2, Operator 58 Y2 B F7 sk im BANERER
B, 55T Kubernetes RIFH API Y8R, Operator fEARIEE HEFEIN, 18
ARSI 2R AN T B, TR AEETEES 5 Ails @i, Han
HIFF R BRI Se s — N 2R AR G s T

AR Operator — £8 [ 11 52 B A 2B #:, (B2 MR I A & — WXV I,
Operator HI#EA: 1% Kubernetes I H H 2 5t A Google BB AT 7, & Tl Tk
Pi., Controller WiZ /& FE7E Kubernetes WHESLELIIZOOALEI, BT, %%
H Kubernetes B API #iyE % A Controller Manager & H [ f{)—#543, Google A7
KF: Kubernetes ZEARFF S, BEE Kubernetes i H #Y & # A Z— Brendan Burns
SN Red Hat, Google FIBAFI RedHad fEAEXHE™ UAS( User Aggregated APIServer ),
BARFHPRE —HE 1 APIServer, X BHVRIIE & X APL, #inl IS AR
APIServer #5¢, HEME—ESE—IRMLIRS . IfH Red Hat 1 Google IS IEZ 7+ TPR,

15 |
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A2 Operator (RIS =J7 e %, Operator TR IR XU o

TEXFAESEE TS, CoreOS ARIE GitHub AL T—1 M1, 1K A& &K+,
¥ TPR F1 Operator, T Operator (P KZ, FEXRELXEEST, Google il Red
Hat 26588 71k, Operator N4aEEHHE 4, 5K Kubernetes fififf CRD 20T TPR,
XPFHLEIR T2, BT IR 222,

2018 4, RedHad 5658 7 X CoreOS A&, Ff#EH T Operator HEHE, #t—F
563 7 Operator #HKTH., fif Operator FIHIAFSE] T H2LE

2. Operator ZE5;

|

|

|

|

|

|

|

|

|

|

|

|

; TRiEaSEE Operator=Controller+CRD, Operator & Kubernetes H & & (CRD ) #1
| s (Controller ) MR AT, HA CRD & 3 T454> Operator 5 ZAIEANE
: B EESCEEN S, Bt EiEid APIServer #: 17 ETCD HrEf—Far i g iE2E
| A, e AT ABTE R IS B N R T o (HR I SRR A8 BN SR
| (E(SEBRRE A, CRD T A R B AN B Controller JCSEHILE 72 USR8,
: EH]H E B E AR, Han N B Deployment Controller fI3k#% ] Deployment
| ST RS, AR B AR B SRR 1 Pod WHRHLIRAS, AR A R 9 Bh A

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

3. Operator f#F3

PN B O H & CEIESEE—~ Kubernetes Operator, A2 T HA A% HE,
tean Operator SDK, Kubebuilder, #ZALU#EH Operator SDK( Helm, Ansible, Go ),
XL T HAIEE Kubernetes Operator SR F @ SO, I HARIE IR A0 2 v
R, WE 1-9 iR,

BHCIRES Kubernetes
Operator = API

1-9 Operator {#F

\
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Operator /£ H & X4 J % ¥ UL Deployment 1) 77 = &5 2 2] k8s H1, 1@ il List—
Watch Jr=CHE N B IR AIAEIL, 24 A PSR E & SOR VR T N 25, Operator 2515
FYRAE L, IFRIE T SN AP TREE R, X EREE H X Kubernetes API H
SRR TR .

1.2.2 Operator I JI %

BITHI AR 72T CR FAH R & SO, FROTATELE & M7 J# Kubernetes Ji
AERIRITT R, XA A ORI TT CUIAE 42 Kubernetes AP 2 [AIEY Operator
TERFE A DMGE R AR APT BT A B —F, 18 IR 7 =0 SC—4 55 b 3
RAS, IFEARENL S5 B 1) B S R S A8 A f g e, DA SE RO B IS TIN 2 A8 A
JAMIRAE R, JFRreeddr SRS —E:.

FEARTTRATEA A ] (# ] Kubebuilder T.H., He#f4E—4> Kubernetes Operator,
WA CRD S8 p— & 5110 Web W FE, Wi %% 5 =6 as Al R 558 4, 58l
CRD W EHBMLAEHL,

1. Kubebuilder /743

Kubebuilder /&—/~H Go 1 F & Kubernetes APl ##1#F1 CRD [ FH T A,
AL Kubebuilder, AR LUEME—ERIFHGENEZR, S5 Operator ML),

(1) Mzt

D go version v1.13+,

@ docker version 17.03+,

3 kubectl version v1.11.3+,

@ Access to a Kubernetes v1.11.3+ cluster,

(2) 2% Kubebuilder

TE%%E Kubebuilder B, BGRELE Go IBH WG, SN ARMERIERS, LT
BEH[ 2% Go 5 B30,

WERESERUE , FATE T i IiE R A e e
$ go version

HH A e T BRI Y BT 1 Go IS MUK, M AT T fr @ EE Go IS A&

$ go env

o
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FATATELCEE] GOOS K GOARCH 25 FIPAAR LR , #8545 Kubebuilder, A
{4 shell a4 DAUTBIR L 1-2,

RBiER1-2

os=$ (go env GOOS)
arch=$ (go env GOARCH)

# download kubebuilder and extract it to tmp
curl -L https://go.kubebuilder.io/dl/2.3.1/${os}/${arch} | tar -xz -C /tmp/

# move to a long-term location and put it on your path

# (you'll need to set the KUBEBUILDER ASSETS env var if you put it somewhere else)
sudo mv /tmp/kubebuilder 2.3.1 ${os} ${arch} /usr/local/kubebuilder

export PATH=$PATH:/usr/local/kubebuilder/bin

PATTERUE, WAL NSt S E IE
$ kubebuilder wversion

Z itk Kubebuilder B222£585%, f#fH kubebuilder —h AJLIEE T B RS,
2. Welcome ZH4INA

Welcome %ﬁﬂigiﬂiﬁéﬁﬁ Operator f1 CRD #3&—E5c8 N FHEREE, AT LASEIAR
P H o RN, A EE— Welcome 28 E’jﬁ}?}ﬁi, J&5 4 HzhilE Deployment
F1 Service, JHIE Web TUHIVIA] Service I HFFE, it B & =277 20EE 746
EEE, BERGARINE 1-10 Bz,

PR A Welcome
4 N
Deployment o
. . . Welcome Service
apiVersion: demo.domain/vl o
kind: Welcome
metadata: Welcome ‘Welcome!This is an Opetator Demo
name: welcome-sample App Hello myfriends!
spec: Pod
name: myfriends
N J

[ Operator ]

1-10 =OINARERE

ARZEFIH, FRANTTFECIE Welcome H & UKL MY Controllers, HeZ&FRATRI LA

9118
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B UACHIE . 1-3 19 Yaml SCAEPE R EL Web B .
RE3EE 1-3

apiVersion: webapp.demo.welcome.domain/v1

kind: Welcome
metadata:

name: welcome-sample
spec:

name: myfriends

(1) Web NN

AR, BAVEA Go I F http BHAIE T —4 Web R4, A/ UIATTH G4
Hahin# NAME & PORT IRARAR B IFFIE G index. html B8 SCA, A2 4 ARSI
%‘ 1_40

RABEE 1-4

func main () {
name := os.Getenv ("NAME")
hello := fmt.Sprintf ("Hello %s ", name)

http.Handle ("/hello/", http.StripPrefix("/hello/", http.FileServer (http.
Dir ("static"))))

f, err := os.OpenFile("./static/index.html", os.0 APPEND|os.O
WRONLYlOS.07CREATE, 0600)
if err !'= nil {

panic (err)

}

defer f.Close()

if , err = f.WriteString(hello); err != nil {
panic(err)

}

port := os.Getenv ("PORT")

if port == ""
port = "8080"

}

Hrf, NAME FREAS @ FAT/E Welcome HE LY name SFBGREL, FRATTAE T
HHE GRS TR R B Tk . AR index.html BAE Static LA,
B TR SCHTER Docker 4715, Dockerfile WACHEVEHL 1-5,

19 |
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FROM golang:1.12 as builder

# Copy local code to the container image.

WORKDIR /

COPY

COPY static

# Build the command inside the container.

RUN CGO_ENABLED=0 GOOS=linux go build -v -o main

# Use a Docker multi-stage build to create a lean production image.
FROM alpine

RUN apk add --no-cache ca-certificates

# Copy the binary to the production image from the builder stage.
COPY --from=builder /main /usr/local/main

COPY --from=builder static /static

# Run the web service on container startup.

CMD ["/usr/local/main"]

IRZEMH H Docker 8414 0 E & £ dockerhub, A LLIE docker pull sdfcdwefe/
welcome demo:v1 #EF7 N,

(2) BEHWIEAL

POk, AR R 1-6 Hf Kubebuilder fy4-3E4700 HRIIGLTAE,

mkdir demo
cd demo
go mod init welcome demo.domain

v »r U

kubebuilder init --domain demo.welcome.domain

WA B JE , Kubebuilder 23 B84 K main.go SCAFSE— R4 e BRI HESL (1L
RAGIER 1-7 ),

F—— bin

| | I
— config
| F——— certmanager

| | F—— certificate.yaml

| | F—— kustomization.yaml

manager

@1 20

o




I

—¢—

L—— kustomizeconfig.yaml

default

—— kustomization.yaml

— manager auth proxy patch.yaml
— manager webhook patch.yaml
webhookcainjection patch.yaml

|

manager
—— kustomization.yaml
manager.yaml

|

prometheus
— kustomization.yaml

monitor.yaml

auth proxy client clusterrole.yaml
auth proxy role binding.yaml

auth proxy role.yaml

auth proxy service.yaml
kustomization.yaml

leader election role binding.yaml
leader election role.yaml

[TTTTTTTE |

role binding.yaml

webhook

—— kustomization.yaml

— kustomizeconfig.yaml

lL—— service.yaml

Dockerfile

NI

L—— boilerplate.go.txt
F—— main.go
F“"Makeﬁle

L—— PROJECT

(g18) 3z o -

BRI HACHEIE . 1-8 Bl “Welcome” Kind FHHS R Al

35 1-8

$ kubebuilder create api --group webapp --kind Welcome --version vl

Create Resource [y/n]

Yy
Create Controller [y/n]

y

21 |
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AKX v, Kubebuilder 4338 7 Z RS Gl g0k, AR group. version,
kind iX 3 @A SFEKFRHE— k8s [ CRD, A58, Kubebuilder ¥ANSCA: AL
lyEH 1-9,

F— api

| L v1

| — groupversion info.go

| —— welcome types.go // BREX CRD GBI
| L—— 2z generated.deepcopy.go

F——— bin

T T

|

l_

F—— certificate.yaml
F—— kustomization.yaml
kustomizeconfig.yaml

F—— bases
| — webapp.demo.welcome.domain welcomes.yaml
F—— kustomization.yaml

F—— kustomizeconfig. yaml

patches

— cainjection in welcomes.yaml

— webhook in welcomes.yaml

Q.

efault

F—— kustomization.yaml

— manager auth proxy patch.yaml
— manager webhook patch.yaml
webhookcainjection patch.yaml
—— manager

F—— kustomization.yaml
manager.yaml

|

prometheus
F—— kustomization.yaml
monitor.yaml

auth proxy client clusterrole.yaml
auth proxy role binding.yaml

auth proxy role.yaml

auth proxy service.yaml
kustomization.yaml

e

TTTITTTE ]

leader election role binding.yaml

1
|
1
|
I
1
|
I
1
|
I
1
I
I
1
I
I
1
I
I
1
|
I
1
I
I
1
I
I
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
\
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| —— leader election role.yaml
| F“"role_binding.yaml

| F——— role.yaml

| — welcome editor role.yaml
| L welcome viewer role.yaml
— samples

| L4“webapp_vl_welcome.yaml
L—— webhook
F—— kustomization.yaml
— kustomizeconfig.yaml
L—— service.yaml
controllers
F“"suite_test.go

— welcome controller.go
Dockerfile

(g18) 3z o -

// EBRNEEXEIR Yanl X4

CRD Controller R¥Z\ZEE

JE BRI TR
D &% Resource Type;
@ &2 Controller 184,
(3) (&4 Resource Type
AL Resource Type NFREE LITIEFEL, T Yaml AP EHTRE I, A%

R EDHTHY name FEEHT “Welcome” Kind Y Web W H, WACHEEH 1-10,

HABEE 1-10

/api/v1l/welcome types.go
type WelcomeSpec struct ({

// INSERT ADDITIONAL SPEC FIELDS - desired state of cluster

// Important: Run "make" to regenerate code after modifying this file

// Foo is an example field of Welcome. Edit Welcome types.go to remove/update

// Foo string “json:"foo,omitempty"’

Name string " Jjson:"name,omitempty"’

o
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(4) 1824 Controller &

1F Controller 55251 Reconcile J7#:5¢% Deployment il Service ¥, JfZah
AR AR,

Controller RS WACHTHE 1-11, FRATFFEAEHL A58 4

// +kubebuilder:rbac:groups=webapp.demo.welcome.domain, resources=welcomes,ver-

bs=get;list;watch;create;update;patch;delete
// +kubebuilder:rbac:groups=webapp.demo.welcome.domain, resources=welcomes/
status,verbs=get;update;patch

// +kubebuilder:rbac:groups=apps, resources=deployments,verbs=1list;watch;get;
patch;create;update
// +kubebuilder:rbac:groups=core, resources=services,verbs=1list;watch;get;patch;
create;update
func (r *WelcomeReconciler) Reconcile (req ctrl.Request) (ctrl.Result, error) {
ctx := context.Background ()
log := r.Log.WithValues ("welcome", req.NamespacedName)
log.Info ("reconciling welcome")

HCAMEIA “+7 FriR, B—4HT Operator HH Welcome N4, & 441
# Deployment fll Service, # FR5EH Welcome B il 4 30 4GRS I S2 B (I
{%E‘%ﬁ%%‘ 1_12 )o

deployment, err := r.createWelcomeDeployment (welcome)

if err !'= nil {
return ctrl.Result{}, err

}

log.Info("create deployment success!")

svc, err := r.createService (welcome)
if err != nil {
return ctrl.Result{}, err
}
log.Info("create service success!")
applyOpts := []Jclient.PatchOption{client.ForceOwnership, client.
FieldOwner ("welcome controller")}

@ =REMNBFA: Operator RIS
1
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
. err = r.Patch(ctx, &deployment, client.Apply, applyOpts...)
|
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(g18) 3z o -

if err != nil {

return ctrl.Result{}, err

err = r.Patch(ctx, &svc, client.Apply, applyOpts...)
if err != nil {

return ctrl.Result{}, err

TS #e 8B 4> 75 B¢ Deployment 1 Service [G1EE, FF5epiiE mxEe, £ Lk
AR, B 1598 createWelcomeDeployment fil createService J7 580 42 (1
AlgEE, BT RIRAIGER AT A ELARSCEL ( AR H. 1-13 ),

RA3iEER 1-13

createWelcomeDeployment (welcome webappvl.Welcome)

func (r *WelcomeReconciler)
(appsvl.Deployment, error) {
defOne := int32 (1)
name := welcome.Spec.Name
if name == "" {
name = "world"
}
depl := appsvl.Deployment {
TypeMeta: metavl.TypeMeta{APIVersion: appsvl.SchemeGroupVersion.
String (), Kind: "Deployment"},
ObjectMeta: metavl.ObjectMeta(
Name : welcome.Name,
Namespace: welcome.Namespace,
Hy
Spec: appsvl.DeploymentSpec{
Replicas: &defOne,
Selector: &metavl.LabelSelector{

MatchLabels: map[string]string{"welcome": welcome.Name},

by
Template: corevl.PodTemplateSpec/{
ObjectMeta: metavl.ObjectMeta

Labels: map[string]lstring{"welcome": welcome.Name},
bo

Spec: corevl.PodSpec{
Containers: []corevl.Container({
{
Name: "welcome",

Env: []Jcorevl.EnvVar{

o
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ZEENBFFA: Operator RIESsLEE

{Name: "NAME", Value: name},
I
Ports: [Jcorevl.ContainerPort{
{ContainerPort: 8080, Name: "http",
Protocol: "TCP"},
I
Image: "sdfcdwefe/operatordemo:vl",
Resources: corevl.ResourceRequirements{
Requests: corevl.ResourcelList{
corevl.ResourceCPU: *resource.
NewMilliQuantity (100, resource.DecimalSI),
corevl.ResourceMemory: *resource.
NewMilliQuantity (100000, resource.BinarySI),

e iR ARG H, FRATLE Deployment S 7 Z Bl /F) Docker 5if%, ¥ Types H3k
319 NAME FBAF RN IRAS A NEARH, EFIGIAAT main BREUN, RIATERAS NAME
F BB index ST, FESCAEHHE A NAME, FHERIATF S 8080 M nrsm 1, FI /i@t
Web 17 [A] S R AT 3RS 2 A 22 (EL

ok, FAT5EH Service FRAARGISEEN ( UACHEIE R 1-14 ),

HABiEE 1-14

func (r *WelcomeReconciler) createService (welcome webappvl.Welcome) (corevl.

Service, error) {
svc := corevl.Service({
TypeMeta: metavl.TypeMeta{APIVersion: corevl.SchemeGroupVersion.
String (), Kind: "Service"},
ObjectMeta: metavl.ObjectMeta(
Name: welcome.Name,
Namespace: welcome.Namespace,
by
Spec: corevl.ServiceSpec(
Ports: []corevl.ServicePort({
{Name: "http", Port: 8080, Protocol: "TCP", TargetPort:
intstr.FromString ("http") },
b
Selector: map[string]lstring{"welcome": welcome.Name},
Type: corevl.ServiceTypeLoadBalancer,

ARG R, FR161EE T LoadBalancer 25814 Service, @i kubectl get sve apn] LA

1 26
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(E18)3= , -

FREL URL #iuhik, tm]LAYIA] Web A,

(5) Welcome W HHRE

BETOR, RATEBERTH S B EHA Type fl Controller 3£, FFAIE Welcome Z5AY
PR (ARSI 1-15 ),

$ kubectl create -f config/crd/bases/

$ kubectl create -f config/samples/webapp vl welcome.yaml

LERS, AT kubect] get crd & AT AR R H SO 4 B A8 ARG H. 1-16 ),

$ kubectl get crd

NAME CREATED AT
crontabs.stable.example.com 2021-02-18T06:23:117%
welcomes.webapp.demo.welcome.domain 2021-03-10T13:06:372

181 kubectl get welcome a4 ] LAEEIAIE Y welcome X4 ( WACHEE . 1-17 ).

$ kubectl get welcome
NAME AGE
welcome-sample 3s

LI CRD I A5 /B T/E, H2FE ETCD il 7 —4ics, RIFEEfT
Controller A GEF BIFRA T5E B 1E TAEI R 2GR E] welcome & IR

$ make run

PLET A G shisd gy, J7EREASIE, R4 2R AREH 1-18,

2021-03-11T21:04:56.904+0800 INFO controller-runtime.metrics metrics
server is starting to listen {"addr": ":8080"}
2021-03-11T721:04:56.904+0800 INFO setup starting manager
2021-03-11T21:04:56.904+0800 INFO controller-runtime.manager starting
metrics server {"path": "/metrics"}

2021-03-11T721:04:56.905+0800 INFO controller-runtime.controller

Starting EventSource {"controller": "welcome", "source": "kind source:

27 1©
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_ @ ZEEMAFFR: Operator RIS

/, Kind="}
2021-03-11T21:04:57.005+0800 INFO controller-runtime.controller

Starting Controller {"controller": "welcome"}
2021-03-11T21:04:57.005+0800 INFO controller-runtime.controller

Starting workers {"controller": "welcome", "worker count": 1}
2021-03-11T21:04:57.006+0800 INFO controllers.Welcome reconciling welcome
{"welcome": "default/welcome-sample"}
2021-03-11T721:04:57.006+0800 INFO controllers.Welcome create deployment success!
{"welcome": "default/welcome-sample"}
2021-03-11T21:04:57.056+0800 INFO controllers.Welcome <create service success!
{"welcome": "default/welcome-sample"}
2021-03-11T21:04:57.056+0800 INFO controllers.Welcome create deploy and service
success! {"welcome": "default/welcome-sample"}
2021-03-11T21:04:57.056+0800 DEBUG controller-runtime.controller

Successfully Reconciled {"controller": "welcome", "request": "default/

welcome-sample"}

PRI AT TR AR 5 1-19 St fil a2 A se o R AN SRR

$ kubectl get deploy

NAME READY UP-TO-DATE AVAILABLE AGE
welcome-sample 1/1 1 1 3m2s

AV L 1-20 AT LLE R, Deployment AT, H HIARHIZE A RIIAEE .

$ kubectl get svc

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

AGE

kubernetes ClusterIP 10.96.0.1 <none> 443/TCP

212d

welcome-sample LoadBalancer 10.96.242.198 <pending> 8080:32181/

TCP dml2s

N

G B 1-21 iTLAE S, BEI Service CAAIEMY, JFHAMBIER 1P, &
LR 1P YA HEE

$ curl -L 10.96.242.198:8080/hello/
<html ng-app="redis">

-0 28
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<head>
<title>Hello </title>

</head>
<body>
<div style="width: 50%; margin-left: 20px">
<h2>Welcome! This is an Opetator Demo</h2>
</div>
</body>
</html>
Hello myfriends

1.2.3 Fifii Operator J & T.H4r 4]

FATELATE N T ME], Operator MIEfTALHIZIEN B & LI @ GEE T M 2
Controller Manager, J#id List—Watch (475 2 0w B2 R 1A, 805 72 3 N 1)
BT A . 72 Operator JRATHEMINET, HFN T L3 —4 Operator,
THESESLH M Kubernetes Client 8], Z|WEUT Kubernetes APIServer 153K,
ARG, DA RTINS @ e — R E R,

Operator & T EF Operator SLHLS FREBHEEREFIA Gk AL RN TR, Jf@d
SDK &5 75 sV A 0T RAE T o ITAEFEIT A Operator I, HFEEEIT AT A
A B LA ——AhA T 0 Kubernetes APIServer & SRAGIE K& EREHE TG K
PAI, BARIKAATEY, HFE T T a0 e B L /I K EP AT, HA=ER 1%, Scaffolding
A TR Controller—runtime S5 ZEST B AR,

HH, Operator SDK( ¥ HT CoreOS) 1 Kubebuilder ( 3T Kubernetes ) /&
& Operator # MBI SDK, siEHMNAHELR (Framework ), PRIy =# 58 T
FBRATEARIIE TS, AR BN, ETHRESLIIA B E L NTfE. #T
B A S P | 2 B e S A = O

1. Kubebuilder

Kubebuilder s&—/ME BT A& PLd T & Kubernetes AP BIISFSE ey 47 L., i
Controller—tool F1 Controller—runtime Z£Z, &ft, Kubernetes Controller I %, FfH.
X Kubernetes BYJUANME THFEREFT TH, 181 1-11 24 Kubebuilder FI AR,

Kubebuilder FIEEIR TAEGFEATT

29 |
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-

(1) W — i TR H sk

(2) AlEE—AEZANEJE APL CRD, AJE BRI R EE IR

(3) fEFEH g s PAIE 2R (Reconcile Loop ), WEWTATSMI IR

(4) SRRt ( A3h%esE CRD JFA SN EshEHE ).

(5) FEH 51 M F Bl 5518 4

(6) AFIREHHEH Dockerfile FEFI KA 4 o

Hr PR (2) M1 (3) /& Kubebuilder 05585, Hao b Bim s 8 5h4: il
FEMAREL 758 . Kubebuilder IFZE4E AL Operator MRS, HREAFEER
1-11 Y Reconciler HSZ30 H CL I HZ BRI AT 58 Operator FIAERIAAT o

| Config |

| (1) Kubebuilder init (--domai
I dep ensure (Y/N)

JE @ ATIBLT
Kubebuilder

(TODO) User implements API

|
|
|
|
|
|
|
|
|
|
: (TODO) User implements reconcile
|
|
: (TODO) User implements Handler
|
|
|
|
|

[Dockerregisny o=
|

B 1-11 Kubebuilder FITERIE

2. Operator Framework

Operator Framework & Red Hat fl Kubernetes #t: [X 3£ [@ 9 H ) JF IR0 HHEZE, &
TER B A& R, Pudisbh I & 5 555 5 W Operator, Operator Framework HAE
— TP & Operator (IR THEE, EEEAEUR 3 MM

| o |
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(1) Operator SDK

Operator SDK $2fft 7 —Z T8 . MiA4T 4 Operator F9T.H, —> Operator
TR AT LARI AT SDK J7{E | oA sl — B B A SANEZR Y Operator ITFRAM, &
MR T Client—go FERISEIRANTY, JFRFTCH T a4 @2 2= Kubernetes API &
WA EARAE] Controller HEZE . Operator SDK TE5F 5445 CRD/Operator fCALHH H,
FEE5e CRD RMAIE )2 Reconcile #HIIE IR, (HEN TR H #4548 . & EM
ST AP BRI Operator SDK HBI#E I 5E .

(2) Operator ZE a4 B

Operator A ay EHI4E L H OLM( Operator Lifecycle Manager ) 5%, X4 A#H
/] SDK ¥y 47 H C. i Operator f&, A PME A OLM K ERE FIXF I ) Kubernetes £
e, R OLM, S B AT DL Operator BB 7EMELE Namespace H1. BRILLASN,
OLM it 5 #E Operator SEBizsT A= iy 5 3 g A TAE B (S BE AR, 4 Operator A1H:
AR NSNS PIL A e e i Y (E

(3) Operator Metering

£ Kubernetes | Z N HBIT M ARG =i F ST, It EaEs
TR, FNE RS TSR RIE . 750, TR =1 Operator
N5, Metering /&GS SRS HIF A TFBLZ —,

1
1.3) KB

\\\\\\

RENDTH R R AENA T = EAEREES K. Kubernetes RN HHT
AN IR adE. FRERIRE, AHAEEZ T, Operator £—F " ZXGEHI = A
WO RAESR . AREBALT Operator HFAIIEL . AR EHT 8 2 BN

Operator,







B2E
C hapter 2

‘@

Operator

RIE




.

—p— i

o .-——"=
-
7

%
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\

Operator RS/ ZEH CoreOS ARINTARITT 2016 FH2H A, &R EALE TARITAR S
N A I UEGE e E R T A AT — A B 7 2% Operator, i
BB — BRI Go Web #2177, FFAE BRI E S| k8s 4oFf, EHAARM T, K
2772 M Deployment #8EH, RJFREZ Service, I T R 55 1 f5 v 250 A
StatuflSet FREHIREE, I ATFESENE 2 & A RBSE RN RS0 E , BIHREcT:
(1) JeRAEERSY, #BE Go Web W ; (2) BARESER 7, SREEIRE,

fE LT R, FRATRTLAN T B S R R e SRR R Z [ R F 1 T A1 — 42
2SR ERE LM R 7 SOB T IS T R 24, tean sy, B0, A X
LOF 557 R] 56 B E T B R e AR B A 55 BRI (IR ), X 285 [ H 38 OC i #2
TE#t/2 Kubernetes Operator #ESEHIFY . AR JGUARTR 22 th Wl AT 52 PE TA2UW (SRE, Site
Reliability Enginner ) #liz 4 T 82 I >k 58 5 B9 B2 /E.  7E Kubernetes H' Operator 3l &
Kubernetes API f% i, #97 Controller {4 CRD,

\\\\\\

@"J Operator &1t

AN Operator ZHi, Ff15eE it Kubeclt a2 478 EE Kubernetes # Namespace,
A4, WRIE—ZFBIE SR Kubernetes $AT5EIX —d AL T 4
BT U i Al —> Namespace,
kubeclt create -f namespace-nginx.yaml

Yaml SCPEIACHEE 5 2-1,

RBiEER 21

apiVersion: vl
kind: Namespace
metadata:

name: nginx

X Kubectl 23[h] API R824k 26— POST i5R, APLiFRIE= M S 2-2,

RBiEER 2-2

curl --request POST \
-—url http://${k8s.host}:${k8s.port}/api/vl/namespaces \
--header 'content-type: application/json' \

| 34
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--data '{
"apiVersion":"v1l",
"kind" :"Namespace",
"metadata: {

"name" :"nginx"

}

MHTRTLIE H Kubernetes SEHEIIATA AR &EIE REST ul APT IFZ5ERIN . T

BEE 2-1 s,

il

[ kubectl ]

2. POST
/api/v1/Namespaces

1.GET

1 \ /api/vl/Namespace/?watch-true 3. B ETCD A%
Namespace $ il &% ] [ Kube-APIServer ]
5. I3 R IA R R 5 4. BN U T BRI S

2-1 Namespace ZREIERIZ

M ETR cURL $84TUAE H, REFR(RWE 2 Yaml X#FT%EE {H,& Kubernetes
APIServer %%LI&E@% JSON #dla 268, TIFEH F 45 /Y Yaml, 8)5 6= A 7
(1175 K #8 B i Kube—APIServer WA BE . 6 I AL 2 J5 £ AL #] ETCD A48, H
APIServer /& Kubernetes 28t 5 ETCD & B ME——P2H A, W15 Namespace
FIHAEAE ETCD Z )5, Kubernetes S MEWTALHIHI 2K Namespace F A LIF
WL IEL: W Namespaces %] Namespace 245, #cf5H Namespace #3807
Bl Nginx A 2S AP EAREE, A, Kubernetes FHEAL G IFERIESSML, HEFE
T N7 [ 4 ) R AL BRI . (R R IR SR o X Sl AL 2 AL T Kubernetes API #54]
T S

FAMIAMERLIL, 2B Kubernetes H 3 —Fh YR 257, 41 Namespace. ReplicaSet .
Pod %, Kubernetes HH IR TEN 2 DL T ESR

(1) *HZOUEER BRI S, a0 Bl namespace-nginx.yaml SCAH#IA ) Yaml %L

35 |
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. @ ZEENBFFA: Operator RIESsLEE

|

; PEEER ) X2 E T Kubernetes Client &3%%| Kubernetes APIServer 1) REST ful
L APLISREURANZ, B TR MRS

| (2) ShRFAFEIX NG S (U425 %, B0 Namespace ##1 4, ReplicaSet
| g . Pod #EMHld, X EEpR g SEIN T XMl S AR 552 8, JEid RESTful
! APT #2AX LB S5

: AT X T 2P T A AL AP, 2 Kubernetes H R & T 24 &
| Kubernetes GEJIRY, WA DUBEAG XA, RIFRAE—x 8B R R 1R 5 DA 5230
! TIEM S ARSI ATEFRIE CRD, JFEMAE Controller,

: Operator B X F 7720508 Kubernetes 37 IER—F15=, Operator fEz(ATLL
| BT ) R ME ARG — MR, XM EE R P AR 2 ], i —
I PrIT R ABREAREE APL, SRIAZIW B X MR R B Y. X EAIT 2 CROED
| CRD H—A2LH), ME/EE LS Ee, SRR HENSINE , 2Ll & Operator,

! A E T AN AL SN Server i, fEFN Operator AT FABIERFREERT RS,

| TSUREH Kubernetes APIServer (46, FEHAE T AXLAMIEA, (4% CRD,

; f14+2& Controller,
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

2.1.1 CRD /%

1. F=IAEC AP

a2 a0 APTIE? B S FA] 75 22 1 fi# 78 Kubernetes H, { A} Deployment,
DamenSet, StatefulSet SRR HL H Workload, f#H Service, Ingress SRS
ArTRJT=, fEH ConfigMap Fl Secret SRAE LN AL E . FEHRFEHON X LLTH 1A 2 |
AT MRS EE Sl 254 (Event ), Kubernetes [ Controller Manager i
Tt WG T LU ik A A B AR 55 R R P B X R RO A IR, R R
BN RPN R 2R, HALW i RES @ Kubernetes R5ahk, X R =n]
DA a0 B FH B B 45 B A B2 2

7 A APT FR 078 P HE s — N SUEFI APT Gk itk Iri B RS . Bilan L1
) Namespace Wi, X ADERIHSEARA H P BE  45 52 A1 — N2 558 Nginx [ r
#2308, B4 P IO A alE# Namespaces ¥R, HFFE LS RAIA]

a2 APTUE? IR APT — IR BBALBEE—NEE K, ST gES = A= 58,

\
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OARSEIHEFERE

A= AP AR U2 R VA 241 APL 5w DL PATCH 77 208 AP A T2 1L,
AT OARE G Yam] SUAIZS . 70 APIA & Kubernetes I H 4w HEE ST HIZ O
X APLS B . M. 2. &, ATLMES SR TeANR T FEIEI T, Sepiont “SLFRiRAs”
O HHEDIRA” Wi (Reconcile ) 12, XAMEIE ISR W2 Controller FALER
Wik,

L RER Kubernetes W HIZRWIE 2 2 f5, S RILXLEERIAR I 2 LAIEETR
fiTES%, LA Nginx Ingress N, i H AR SCHl A #IO A IRRas DhRe, H T Niginx
Ingress [WECEAN L REXFERRRE, TR RE A 14EHE, Kubernetes $2t 7 —F
P ECETTE, BIE E SCRE

s, PR APT AR

(1) 7RE9 APT BEARNTF NEAZ . RTE/NIN 4 (B8 ).

(2) X4 T W B EEs i o e B R o

(3) MG HF B AR,

(4) HETFENRZHEE A4S,

(5) NRMFEL/ERE CRUD XS (A5, REL. SETAIINER )

(6) NFEBEXRIFS S APL N RAGEIE RS IR DI LR,

ezl APL 5AE U AR, LU BREIRAT AP ATREAE A B0 APL

(1) A “BoXMEE" a4, ZEEIZEREE R N RIS R AR

(2) B Rl “MoXMNRE 4, PG —NMRE ID, ZEFRERE—1
Operation X4 kHWriE K24 BN T8

(3) BstRA API 258 RPC,

(4) FERENTIIAA o (KRR AT MK ),

(5) XS EHITHE IR EIFE& CRUD .

(6) API ANREE G X Gkt

2.CRD =2

fi25& CRD W7 M4 84 CRD RIEIE? WX FENAERIZESY, KESK CRD
AMEAMERIAR . B Kubernetes AH A T FE IR, WEEN S, BEEXNS .
GER GRIR ISR S, angk 2—1 TR,

37 |
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*2-1 BEMRE

251 2R
(ARIPE Pod. ReplicaSet, Deployment, StatefulSet. DammonSet. Job, CronJob
e Ex 5 Node. Namespace, Service, ConfigMap. Ingress. Label
TR S Volume, Persistent Volume
LSS SecurityContext, ResourceQuota, LimitRange

|

|

|

|

|

|

|

i

| 4% Kubernetes NENHREE T (0BT, HAERRNAGE T, HLukg
| RN AR AP R, M TR TS AR — SRR IO TR, T R
| Kubernetes k:BONRRIRAE T —Fili 5 Kubernetes AU VIR, IXFil Gy Ve
; IE B & &P T X (CRD, Custom Resource Definition ) CRD N IATHE AR IE 19
| eI A . LSRR LAY k8s BT 1 R SRR DL R, S f
i TPR( Third Party Resource), iX+&5 CRD AU, (HELE 1.9 DL EARA
., T CRD MPEA beta ths,

| (1) HAREEEREH %

| @ FR7SEET Kubernetes 2 Pl CLI QI BERTE BOs IR
! @ R Kubect! B BB FHRHI VR,

| @) (R AT L Sh AR, SEMIRTE S BT, FEM A S40UT CRUD (B
N KR, R M) BME, SIS E R

! @ FR7S G S B AL 1 G (T

: O 1R H H Kubernetes API XA spec. .status Fl .metadata S5 BOHTLAE,
| © VRN Gt — SR G, R A e R I AR

! (2) ffrsE SL—4> CRD 7

| Tl s ARG IR 2-3 HH Yaml SCEERATEE—AS Appeonfig CRD %K.

|

|

|

|

|

|

|

|

|

RA3iEE 2-3

apiVersion: apiextensions.k8s.io/vl

kind: CustomResourceDefinition
metadata:
# BRMHATE THEELR © <plural>.<group>
name: crontabs.stable.example.com
spec:
# REST APIfFRMIARIR @ /apis/<group>/<version>

\
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group: stable.example.com
# REST API {EFBBUARAS : /apis/<group>/<version>
versions:
- name: vl
# AILAE served RHXRBDHRAE
served: true
#+ BRMNE—THRAEFEEMHE
storage: true
schema:
openAPIV3Schema:
type: object
properties:
spec:
type: object
properties:
cronSpec:
type: string
image:
type: string
replicas:
type: integer
# Namespaced 3 Cluster
scope: Namespaced
names:

# URL P{ERMEERIR : /apis/<group>/<version>/<plural>

plural: crontabs

# CLI ERRBEIER

singular: crontab

# CamelCased HRNAIREELR, HEFREXMHER
kind: CronTab

# CcLI MERRTEIREMR

shortNames:

- ct

Operator [FI£ o _

BN T CRD IBEL,
O FE—1TREE —F7RA1E LT CRD HIffAR

@ metadata & X T VA CRD BWIRIZFR, A5 NIH R spec FBICHEL,
@ Spec.group & X T E T4, X TE LAk stable.example.com,

@ Spec.versions & X T IR, X EE Ch vl

® scope X7 FAVBNE A TIRAERTER 7 X H 2 ik Namespace JEH o
(© plural singular & X 7R EIE, X MRIESLIRIEN a4 RIA]

o
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FATHAAT kubectl apply —f crd.yaml gtA] LB K05 appconfig #) CRD BH T .
[ B AT & LAY CRD % RESTful API B < & M ik /apis/stable.example.com/v1/
namespaces/*/crontabs/,

(3) WfaalEE—4 CRD SRt 47

e M —AME A L1E CRD WU apiVersion FIFEJEZERL (kind )( WACRLTEH 2—4 ),

HRESiEE 2-4

apivVersion: "stable.example.com/v1"
kind: CronTab
metadata:
name: my-new-cron-object
spec:

cronSpec: "¥ * * ¥ ¥/gn

image: my-awesome-cron-image

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

! Gl CRD W45, ALAMAIEHE NN SR, HEXNRAAEHE L FB, X8y
: BT DL AL S ER JSON, WL 5 2—4 7R, cronSpec 1 image HE N FEREHE
; MG HigE CronTab, CronTab ZRASKH EHAIE K CRD X R IWMIE, AEHIT
! kubectle apply —f my—crontab.yaml B H],
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

l

3. k8s APIRITHIE

Kubernetes API ;2B RGP INEHEEA A 73, Kubernetes AR HEIH (X4 )
HIEE I AP BEIER S R A A7 (ETCD) . Kubernetes SEHFHIN4
T Z AEA % AP SEIUAER S, Kubernetes APT HI IR G248 90 A 18 FH A0 T 4L
W, BN REATRAEREIS, WfE—4 Pod F1ixEZ 1 Container, AJE—4
APL XGu2tamd APT M HAIE— 2 RLIIER, ZidR—Beli#, Kubernetes
FERAORNT B TR IO G B A I FFEE 4R . 7 Kubernetes RGH, REZHUEILT,
API & HSLBIA MR GF/ER HTTP REST #%20, W RiER HTTP zhfE (POST,
PUT. GET. DELETE) K& R FEHEN RVEM . B MERSFERIE, (EFE
Kubernetes B HEEEERRIER) REST 170265 THINEY APT, 4, SE0rRAsiiib
) Watch #1055, #H4h, HL£8 APIA[REE L ™ #1) REST B, KON ZIR [HH—
) JSON X%, iR I HABSRI AR, 40 JSON X4 ( Stream ) EARGEHAMLHI SR
HEHSESE, M R CRD & e LAKI, fE Kubernetes HIEARSER—4 CRD, &

\
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FHgE Group. Version fil Kind, X7t Kubernetes 1] APIServer FH{E RN GVK, 24
FATEE Kubernetes RIS APL I, & &H5E 4 NARE: Groups . Versions, Kinds
F Resources,

(1) Groups /Versions

Kubernetes HJ API A EEKULHLEHCIIRRINEE S . BNHIEE—MEEZ UK,
C RIS I R L ST AP HJIRTE,

(2) Kinds/Resources

A APT A - AR S — D24 APT 288, FR{TFRZ N Kinds, BA—4
Kind o] ATEASFE IR Z Al A RN 2, (BE N R A RE 08 DUEE A U g HAth =
R TA YR (FRATA DU A i e B TR ). X, [HAHIHM API
WA AN 2 S EUHT O E R 22 R EHRIR .

Resources H/& API Hff—> Kind M7= HH T, Kind #1 Resources Z
[EE—X—H . I, Pods WIEX N T Pod #fs, (Hi2A R [E—RA [ REH 20t
PR [El, B4, Scale Kind f&H A Scale 7% JFIREIH, EH Deployments/Scale Bf,
Replicasets/Scale 215k, XA 04 Kubernetes HPA( Horizontal Pod Autoscaler ) 54
EIVEEAC B AR . 28T, fHHH CRD 44 Kind #RESE A — Resources

GVK & X —Fr2EA 7730, #40, Daemonsets /& Kubernetes HYy—Fh Ik,
BIRATE SR Kubernetes €] —/> Daemonsets [ {5, Kubectl J& U418 1% E A IA]
APIServer KIEFXMERNE? A IAREIEE K FF— URL, @R tiEset
[E]1)7? 40 Daemonsets TEHMZS ( WARDIEEH 2-5),

KiBiEER 2-5

apiVersion: apps/vl
kind: DaemonSet
metadata:

name: node-exporter

X HE T apiVersion &2 apps/vl, HLgt 224 T Group /& apps, Version &
vl, Kind #t2&E X DaemonSet, 1 Kubectl WX N AZ S, #al UEFRX A
P12 APIServer X[ URL SKaREUFE . #i40, /api/apps/vl/daemonset iXHF
1 APT gt B BT A SEBA . Kubernetes DA A REST #UJEH URI SRZHZUE
I, HARRISENE 2-2 iR,

o
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/apis/apps/v1/namespace/$namespace/daemonset

| R N — | —
4 &N IR

2-2 AP RFEIREE

BT T GVK(Group. Version, Kind), # Fk/ 48 APIServer 95 M
& GVR (Group. Version. Resource ), HEHET GVK ZJaHEE GVR BAEAS
T, R T PN G g R A 2R S A SR — R, Kind #5234 T —~28, Resource
AR Kind, ATEAERfEN —D2ERI R T, A4 GVR SEEA A R E] GVK 7 X5k
REST Mapping fJZhEE: REST Mapping A LUEHEERI— GVR( I Daemonset ¥ )
TSR IR [EIXS R ) GV DAN SR ESE

(3) APL AR

N TIEFHAIA BRI R AW TH2% APL, Kubernetes 2t T ZHA API (3548
H, BARAR APL J@E— MRS BTN LA 43, il /api/vlbetad, W
DU, HIHJUSARE APL ORERBERA S5 T A 11 Kubernetes WX 5, FEANE I
RZ AR AP] fFE—S i Z R . Kubernetes A& HIPAIET AP GR35 EERCA
AT TR R IEFE AR, &0 THIfR AP BEMEHIA —/ MG . LM RS
FARFA TN AL, BRSSP B R AR SLIe e APT i35 1]

APT BT

@ GET /< BEAMEHHE > PSRRI, #l GET /Pods & [El—
A Pod FIEAIF

@ POST /< HEAMEXHE > AlEE—UHE, PR E A $245% JSON X4,

@ GET /< HHEAEEIER >/< {5 > WA HMATFR (Name ) SRGHRAEIE, 5
41 GET /pods/podname iR[E—"NEFRAN “podname” HJ Pod,

@ DELETE /< WEZAEEKRX >/< ZF > @S HmEF MRS TwIE, Mk
IR ( DeleteOptions ) HR] PAFE & MG HEM 5% ( Grace Deletion ) HIHS[E] ( Grace Period
Seconds ), 1% ] IR W1 7 MR 55 i H2 O 53378 SK 21 B2 A8 o P Fsf (R TN ( S22 s )
AFHZEH (Kind ) ATREAPCHEM BRI E ( Grace Period ) HBABRGIAE. H £
PCAEMN B I [A)Fs 78 S 2 BOMEL, BLFEMER O A PCTEM B (a]

® PUT /< FIERSEEHE >/< £5F > WA B pIvEa g P gty JSON Xt
SR BT Al A

&
I
b il
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© PATCH /< BIERGEEIE >/< B > IFEHCRIETIE & 15

Ak, Kubernetes APT¥IN T ¥RIRARShAT “WgE” A=K APT

@ GET /watch/< BIELAEHHE > BRI, REE—E 1) JSON M4,
XL JSON W GA0sR T 4 TSN N A o S AR O

@ GET /watch/< HIEZEEGE >/ FER AL, RWrsl—Z f 11 JSON X4,
XL JSON XM AU T A F I S

2.1.2 {4k Controller

MFTHR SR, Controller g2 #s, T2 H Kubernetes MRTIESLIR, anf]
wHIWe? BIEE T Kubernetes BWIRAE MW TR LI, XAFLEATREEH P RER, #
wn, AP mBEETIEN A REFHTE] BIRA, Controller Ba iR X A~ S04 I HLI b X
AFf, BIEEHT H AR BT, Kubernetes #UA N & TR Z &4, #1401 PodController .
NamespacesController. ServiceController, Ef1#E#E& Kubernetes BIA TR, @1 Pod.
Deployment, Service &, B THML & EA {4+ Controller Manager H1., {HAN SREAR 1T
52 CRD, B RN 2%, (R0 E44E B 1Y Controller 185, FRATREX
FhsCH E 2 OR TR A H e /E Controller, H4 Controller &l 5e i E 4 WA,
BARBHESFE 2-3,

Informer
Workqueue FEHIIEIR
Kubernetes - - Reflector N
APISever Client: List & Watch CREHERD AddFunc WA key 1
@ UpdateFunc P;
DeleteFunc A
HE key 2
Delt FIFO Queue // R key .
T 0 B P I .
== 1T B ey 3 S s
ETCD Indexer (B fom]
.................................. Queue.Getdiff
...................................................... (obj1, actuall)
Lister (U5NF&) CHRAT e
Al FE A BE e B0
(key:value)

F P Controller
2-3 Controller &MEZ4EE

Controller &£ ZL{fi [§ Informer A1 Workqueue W % Oy 2H 4, Controller 1] LA —

43 |
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N Z A Informer 2R R B2 3 — > Resource, Informter 5 APIServer £ 5718 /5 3R BUHE
TR AT R S I B AR M B Cache W, — HIREEMEIEAEZM, Informer BLex#
Callback, #UAFEH [f] Object %] Workqueue H1, 2R Woker ${fTEIE I 552, 1
FA A Workerqueue HH items 24 BPARASTIBI BRI 224, #RJ5 78 Client-go [7]
APIServer KiEiFK, EEIKBXNERER A EDRAPRASEM . FATKAE TR E TR
BB OIS

1
2.2 Client-go EHE

S

WIS ARTT, IREETE WA IN 3] Client—go 222 £ Kubernetes 1) Controller {7,
£ 45 N & 1) Controller( 41 Kube—Controller—Manager ) 1 CRD 5] ¢%; % T HSZH T
%F Kubernetes ZEEFH £ 2B IEX % (4145 Deployment, Service. Pod. Namespace.
Node %) WIEMISAESEAE, AN, WA aHT, FABBEIRA T #E Client-go &1
201 (Reflector. Informer. Indexer ). )7, FAMTENZAFIH Client-go THLINH—
AMETERIY Controller, #fitt, FRATELT ## Controller HIRES5H4 .

2.2.1 Client—go T4}

Client—go &#:/F Kubernetes SRR IR AR R A B e, AT Kubernetes
APIServer JRESHIZCHITIA], SEEIXNS Kubernetes £ERFHH&28 0S4 (£UFE Deployment .
Service, Pod. Namespace, Node &) 84 EEEE1E,

Client—go AU Kubernetes 5l H AEH# [ (4, 7F Kubectl NHE), BfEHET
Kubernetes ] I & H#TFZ2HMNEH P #2645 Operator, 1 ETCD-Operator
5 Prometheus—Operator ; FZHHESAN KubeLess #1 OpenShift &, frPI#7& Client—go
X7 f# Kubernetes N H: LI H U N EEL,

1. 594

Kubernetes ‘75 2016 4 8 H¥§ Kubernetes YA FEAHE A OIFADFHELH K, Ml
SRS H - Client—go.
PUR A1 Client—go MiASA v0.18.0, J5AS H 2544 WACHIE H. 26,

| 44

o




—¢—

Operator [FI£ o _

KiBiER 2-6

Stree -L 1

—— CHANGELOG.md

—— CONTRIBUTING.md

— Godeps

—— INSTALL.md

—— LICENSE

—— OWNERS

—— README.md

—— SECURITY CONTACTS

Ii code-of-conduct.md

—— discovery # f1& DiscoveryClient EFIH, T A Kubernetes APIServer X
FHERER

F—— dynamic # @& DynamicClient BFif, HJMUIMEER Kubernetes HIREMITIEBFRIERIE
—— examples # 818 Client-go ERIEFREH

— go.mod

F— go.sum

—— informers # B1&&HM Kubernetes HWIRAY Informer SEIR

—— kubernetes # B8 clientset B, AIMAIAEIEAA Kubernetes BEBRABNRIR
— kubernetes test

F—— listers # A& Kubernetes BIRIEMH Lister INEE

I— metadata

" pkg

— plugin

I— rest

I— restmapper

F— scale

— testing

— third party

F—— tools #5 util B—EEHEAIR, EFRE controller

I— transport #}Eﬁi\'—ﬁ Kubernetes APIServer E'\J?@ﬁ?ﬁ
L—— util

2. (ERRAA

#:1E Kubernetes SEHEHI A2 F, (HA R FESEHE A Kubernetes REST
API SEBIXT SRR PR E . BN, FH M Kubectl 4, 44T Kubectl Get Pods
A, Kubectl [n] Kubernetes APIServer SeiAIE, 314 i% GET i3k ( WAL G E#
2_7 )o

45 |
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GET /api/vl/namespaces/test/pods

200 OK
Content-Type: application/json
{

"kind": "PodList",
"apiVersion": "v1",
"metadata": {...},
"items": [...]

Client—go JFEfGE2E T 5 Kubernetes REST APl (%2 H., Ji{EITRENT Kubernetes
HIZTT K. I Client-go #(F Kubernetes BEHIRAREAAT

(1) jEiT KubeConfig 5, #i& Config S, 1Z3Lplids% 7 SRS . Kubernetes
APIServer Hiti-%(E .

(2) M4 Config SHEHEATIOE ., MR 22 3 (140, ClientSet, DynamicSet 4§ ),

(3) FIHZ A Kubernetes APIServer 5K, #4\ Kubernetes %,

THPA Examples H3gH AR Client—go PERIEE AR ( WACALTE . 2-8 ),

) out—of—cluster—client—configuration, #H default Namespace TG Pod

s
g/

func main () {
var kubeconfig *string

if home := homeDir(); home != "" {
kubeconfig = flag.String(
"kubeconfig",
filepath.Join (home, ".kube", "config"),
" (optional) absolute path to the kubeconfig file",
)
} else {
kubeconfig = flag.String ("kubeconfig", "", "absolute path to the
kubeconfig file")
}
flag.Parse ()

// use the current context in kubeconfig

o
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config, err := clientcmd.BuildConfigFromFlags ("", *kubeconfig)

if err != nil {
panic (err.Error())

}

// create the clientset
clientset, err := kubernetes.NewForConfig (config)
if err != nil {

panic(err.Error())
}
for {

pods, err := clientset.CoreVl().Pods("").List (context.TODO (), metavl.

ListOptions{})
if err != nil {
panic(err.Error())

}
VA
}

func homeDir () string {
if h := os.Getenv("HOME"); h != "" {
return h
}
return os.Getenv ("USERPROFILE") // windows

(1) MR ERFE

FEVIH] Kubernetes SEREI, 75 EHET &3 IAIE, Kubeconfig HIT-4 BE VT RIS AHFHY
FlE R, BAR Kubeconfig SCH# 2R $HOME/ kube/config o JufIHEM 4172
HBCHE, A1AE HOME BRbiZe s, NI AN Kubeconfig O, FFH BuildConfig-
FromFlags sREGHE Config 504K,

(2) MEE o

FEAE IR AT 7R B AN R Py (R i MRAE ST = ] ), il s
NewForConfig BREfIEE ClientSet, ClientSet 8157 Kubernetes H & N EHWIHE, XHE
ClientSet #5581/ Pod %,

(3) HAETR

HAE Kubernetes WIFRBFIA NG, ClientSet H3 & 7 — 24 E IR A i,

47 |
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WS 2-9 7R, $84F Pod %R CoreV1 &/, B : CoreV1 JrhR [T
W55 P s Pods 7 ¥k$E B BTN 452 Pod WIR, 2%UH T4 Namespace B%3, %
7~ default Namespace; List T ER R EIEIEMESIVE, A& List. Get, Create, Delete &%,
RZGR AN Pods A ENEL S T A Pod BIEHIE S

type Clientset struct ({
*discovery.DiscoveryClient

/]

coreVl *corevl.CoreViClient

/e
}
/e

// CoreVl retrieves the CoreVlClient
func (¢ *Clientset) CoreVl() corevl.CoreVlInterface {

return c.coreVl

PLERBERREAZET ClientSet FMHFHFRE, THEAEHFAN A Client—go H A & ik
A e S R 5 A 77 =

2.2.2 Client—go T k&5

Client—go #3745 4 F15 Kubernetes APIServer Clienset Délﬁiﬁltw Dicsjﬁ)eﬁry
SEEE P, A 2-4 FiR. J
(1) RESTClient: feAbflift)7e i, ©EERT
HTTP 3&ERHE T T8, IFHIR JSON #1 Protobuf RESTClient
eE A EI l
(2) DiscoveryClient: &I i, KL API- | http.Client |

Server WIFMIEIRA . WIRBUARFIEIRE S,
Kubect]l Api—Versions .

https://apiserver/api/v1/namespaces/xxx/pods/xxx

(3) ClientSet: Kubernetes [ & P& T Kubernetes APIServer
FRES, (LREBE T AR N B SR, 2-4 Client XEHE
\
=01 48
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Pods. Service &,
(4) DynamicClient: 8% i, A DOHEREY Kubernetes YR TiEFHEME, £
#5 CRD.

1. RESTClient

RESTClient &A% 14028, RESTClient #4469 RESTful 77 (11 Get(. Put(.
Post(). Delete() 4 ) 5 Kubernetes APIServer #t T ¢ H., ClientSet. DynamicClient Fl
DiscoveryClient ZEth#HERT RESTClient VT AL, Kk, RESTClient AJ LAFE(E
Kubernetes H & WM& M HAFIEELL CRD .

HiTH Example, HHH out—of—cluster—client—configuration 7~%1, H RESTClient
SEPR A AHD ATV B 2-10,

RgiEE 2-10

package main

import (
"context"
" fmt n

corevl "k8s.io/api/core/v1"

metavl "k8s.io/apimachinery/pkg/apis/meta/v1"
"k8s.io/client-go/kubernetes/scheme"
"k8s.io/client-go/rest"
"k8s.io/client-go/tools/clientcmd"

)

func main () {
// MEEENXMH, 4K config WH
config, err := clientcmd.BuildConfigFromFlags ("", "/root/.kube/config")
if err != nil {

panic(err.Error())
}
// BE API BERMERNIZRAE / ZIRRAER
config.APIPath = "api"
config.GroupVersion = &corevl.SchemeGroupVersion

// ECEBYRRRAEDES

config.NegotiatedSerializer = scheme.Codecs

49 |
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// Y RESTClient X
restClient, err := rest.RESTClientFor (config)
if err != nil {
panic(err.Error())

// FRREHEFRA &R

result := &corevl.PodList{}

// Get HIEIRE HTTP IEKFIE ; Namespace HEIRBRIENGRZE
// Resource HERBRIENZTIRER ; VersionedParams FEIRBIBEKNEITDSE
// Do FEREIERHA Into HEE ApIserver REIMLREAN Result TE
err = restClient.Get ().
Namespace ("default") .
Resource ("pods") .
VersionedParams (&metavl.ListOptions{Limit: 100}, scheme.ParameterCodec).
Do (context.TODO() ) .
Into(result)

if err != nil {
panic (err)

// ¥TED Pod &R
for , d := range result.Items {
fmt.Printf (
"NAMESPACE:%v \t NAME: %v \t STATUS: %v\n",
d.Namespace,
d.Name,
d.Status.Phase,

BATUAEART, SaRki5ar 2250 Default NHIETA Pod BEAIHER, #RMEEAT
Fll tH WARRD TR R 2-11,

RBiEE 211

# BT

NAMESPACE:default NAME: nginx-deployment-6b474476c4-1pld7
STATUS: Running

NAMESPACE:default NAME: nginx-deployment-6b474476c4-t6x14

1 50
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STATUS: Running

RESTClient 52fr FJ2xt Kubernetes APIServer [ RESTful API FAREET 7 Hf25
5, JRERAMRZ Go 1B Net/Http £,

4347 RESTClient A& KSR,

(1) Get FikiR[A] Request A4 ( WACHDIEH 2-12),

RiBiEEe 2-12

// Get begins a GET request. Short for c.Verb ("GET").
func (c *RESTClient) Get () *Request {

return c.Verb ("GET")

(2) Request &5 RN 4 T EJ5 7] APIServer FYIE K, 7~ @1 H (&I FH 1
Namespace., Resource, VersionedParams. Do 575 E#B/2 Request Z5MIRAG T, fix
2% Do JTEH rorequest AEIEK, r.transformResponse ¥ APIServer [1iR [A{E f#AT %
corevl.PodList 2884, RIZRGFIHH Result A5 ( WACRLTE R 2—-13 ),

RBiEER 2-13

func (r *Request) Do (ctx context.Context) Result ({

var result Result
err := r.request (ctx, func(req *http.Request, resp *http.Response) {
result = r.transformResponse (resp, req)

})
VA

(3) rrequest JIEE R ERINE http client, REA, WIFEM net/http EFRIAK
DefaultClient, r.URL.String J5 ¥&ARIGECE MR RSHUEMIE KM RESTul URL, 7R
A B I Sk URL W% N https://xxx/api/v1/namespaces/default/pods?limit=100,
ZJEH net/http SRHEZEAEE req TERIFRIFLIGK, &4 n KA APIServer (1)
IREMEHE TN ( WACHIEE 2-14 ).

RZi5E® 2-14

func (r *Request) request (ctx context.Context, fn func (*http.Request, *http.Response))

error |

51 |
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/] ...
client := r.c.Client
if client == nil {
client = http.DefaultClient
}
/...
for {
url := r.URL().String()
req, err := http.NewRequest (r.verb, url, r.body)
/...
resp, err := client.Do(req)
/...
done := func() bool {
// ...

fn(req, resp)
return true
O
/.

J245 . Kubernetes APIServer F1RZEAFRIHIEET, T RESTClient Hi@&XPinxX
2o API [yE2E,

2. ClientSet

AR RESTClient AILAJI[A] Kubernetes HIfERIEN S, (AR A E R E NS
HOd TR, T EONUHERAL P EE, ClientSet 48K H RESTClient, f#
PR APL X% 5 APIServer #7128 H., F{#H A& I Ko

ClientSet &—ZHTIHK FimNE S, AN Pods, Services, Secrets TFJH Core
V1Client , ##E Deployments, ReplicaSets, DaemonSets %[ ExtensionsV1betalClient
&, K 2-5 R, HEASEIX R e A ETT R ATA Kubernetes PUE YA
WEHE T Create, Update. Get. List. Delete ZZFH(F,

-0 52
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ClientSet

Ir _____________________________ T
| CoreViCliont | | ExtensionsVibetal Client | !
: r—————— T o B e aor— '
P PodInterface | | === | | DeploymentInterface| | ees | |
L --————- a e a c—a |

RESTClient

l

| hitp.Client |

https://apiserver/api/v1/namespaces/xxx/pods/xxx

Kubernetes APIServer
2-5 ClientSet % EE
ClientSet [{# 77 XAERTH A PR, XEAFER, TFESTTIZ O clientset.
CoreV1().Pods(").List(context. TODO(), metav1.ListOptions{}) HIHSTImEL,
ClientSet £ & A 2 W IR & i, CoreV1 J7 ¥ 1 TT 1R [|] CoreV1Client( WG HD &
B 2-15),

type Clientset struct {
*discovery.DiscoveryClient

/]

coreVl *corevl.CoreVliClient

/]
}
/e

// CoreVl retrieves the CoreVlClient
func (c *Clientset) CoreVl() corevl.CoreVlInterface {

return c.coreVl

Pods 75 240 F T1% & Namespace, WP H newPods BREL, 1% 1K E0R (9] SEEL
PodInterface X5 ( WACHSIEH 2-16 ),

53 |©
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func (c *CorevlClient) Pods (namespace string) PodInterface {

return newPods (c, namespace)

T LLEZ] Podlnterface fl8 7/ Pods WIRAY4HE T, newPods B Y Pods
W NEAL & RESTClient, ££ Pods X4 List Jrikt, FATER] TR REST Client
BB AR (AR 2-17 ),

Create (ctx context.Context, pod *vl.Pod, opts metavl.CreateOptions)

type PodInterface interface {

(*v1.Pod, error)

Update (ctx context.Context, pod *vl.Pod, opts metavl.UpdateOptions)
(*v1.Pod, error)

UpdateStatus (ctx context.Context, pod *vl.Pod, opts metavl.
UpdateOptions) (*vl1.Pod, error)

Delete (ctx context.Context, name string, opts metavl.DeleteOptions)
error

DeleteCollection(ctx context.Context, opts metavl.DeleteOptions,
listOpts metavl.ListOptions) error

Get (ctx context.Context, name string, opts metavl.GetOptions) (*vl.Pod, error)

List (ctx context.Context, opts metavl.ListOptions) (*vl.PodList, error)

/.

func newPods (¢ *CoreV1lClient, namespace string) *pods {
return &pods{
client: c.RESTClient (),
ns: namespace,

/e

func (c *pods) List(ctx context.Context, opts metavl.ListOptions) (result
*vl.PodList, err error) {

/e

result = &vl.PodList({}
err = c.client.Get ().
Namespace (c.ns) .

L0l B4
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Resource ("pods") .
VersionedParams (&opts, scheme.ParameterCodec).
Timeout (timeout) .
Do (ctx) .
Into(result)
return

3. DynamicClient

DynamicClient J&—FzE) &% P, 1WA & RIHAH . BRI EER,
EHA LM EERER Kubernetes BT, RUAATLIERAE Kubernetes H S NERITEIR, IAA]
#F CRD, X ths2 DynamicClient 552 R/ 241 ClientSet 57 S B35 1Y — XA o

ClientSet 5 DynamicClient FJX 51T o

ClientSet FRIAGEEE/E Kubernetes NERERIR, NREEEARE CRD, JEHMHIM
% Pt ClientSet B, Ffrtiss 5 s HRAFIZRB E 25885 . DynamicClient {# FH %
£ map[string]—interface{] Zif417f% Kubernetes APIServer [F3R[E(E, FF SRS
TEIBf TN TERSEE, MG B S R, (BT R 2R A A gk
EFAL .

FEA4H DynamicClient ZHf, EET##—T Object.runtime #2HA1 Unstructured %5
MR, XEB T DynamicClient IS,

(1) Object.runtime: Kubernetes H' i A 19 % Y %F ¢ ( #l41, Pod. Deployment,
CRD &5 &SI T Object.runtime £ 11, HAL % DeepCopyObject 1 GetObjectKind 77V,
3BTRS R P IIFRION G ) BRI (Kind ),

(2) Unstructured: Unstructured Z5M{R{d % maplstringlinterface{} EMFE, 1
ACFTCHETRI EAN B IR R, BEIREAEN interface{} W, FrzfridFIH GTHIW . %45
MRt & R E TR, Jr{EA R RS A s

DynamicClient fRR%7=B1 WACHD I L 2-18,

5% 2-18

package main

import (
"context"
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"fmt"

appsvl "k8s.io/api/apps/v1"

metavl "k8s.io/apimachinery/pkg/apis/meta/v1l"
"k8s.io/apimachinery/pkg/runtime"
"k8s.io/apimachinery/pkg/runtime/schema"
"k8s.io/client-go/dynamic"
"k8s.io/client-go/tools/clientcmd"

)

func main () {
// BN kubeconfig X4, 4R config IR
config, err := clientcmd.BuildConfigFromFlags ("", "/root/.kube/config")
if err != nil {

panic (err)

// dynamic.NewForConfig BREUET config SEHI dynamicClient W&
dynamicClient, err := dynamic.NewForConfig (config)
if err != nil {

panic (err)

// 1B schema.GroupVersionResource IRBBIBERNRINTIRA. FIFERAFIZE
// IZEMBEEFINERSE , 53 unstructured.UnstructuredList IBHEEEIAY PodList

gvr := schema.GroupVersionResource{Group: "apps", Version: "v1", Resource:
"deployments"}
unstructObj, err := dynamicClient.Resource (gvr) .Namespace ("kube-system") .List (

context.TODO (), metavl.ListOptions{Limit: 10},
)
if err != nil {

panic (err)

// @Y runtime.DefaultUnstructuredConverter EEUE unstructured.UnstructuredList
// ¥&H DeploymentList ZEHI
deploymentList := &appsvl.DeploymentList{}
err = runtime.DefaultUnstructuredConverter.FromUnstructured
unstructObj.UnstructuredContent (),
deploymentList,
)
if err != nil {
panic (err)

for , v := range deploymentList.Items {

o
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fmt.Printf (
"KIND: %v \t NAMESPACE: %v \t NAME:%v \n",
v.Kind,
v.Namespace,
v.Name,

BITA B, £3k75 Kube—System 1(H1#543 Deployment FMEE, FTE%rH AT
Egﬁz’%ﬁ‘ 2_190

# BT

KIND: Deployment NAMESPACE: kube-system NAME :calico-kube-controllers
KIND: Deployment NAMESPACE: kube-system NAME : coredns

KIND: Deployment NAMESPACE: kube-system NAME : kube-state-metrics
KIND: Deployment NAMESPACE: kube-system NAME :metrics-server

KIND: Deployment NAMESPACE: kube-system NAME : nginx

DynamicClient ZEIFRKAGERE T ( WACHIEER 2-20 ),
NewForConfig 0 DynamicClient X4, HrE2E T RESTClient 2EAIAR b o

func NewForConfig (inConfig *rest.Conﬁg) (Interface, error) {
/] ...
restClient, err := rest.RESTClientFor (config)
YA

return &dynamicClient{client: restClient}, nil

38 GVR X G IH-1E 8 2 #4518 4 Resource J7 1%, Resource J5 #5431 [H] dynamic
ResourceClient , Namespace 1 List #52 DynamicResourceClient FJ57 ( WACESEH 2-21 ),

func (c *dynamicClient) Resource (resource schema.GroupVersionResource)

NamespaceableResourcelnterface {

57 1©
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return &dynamicResourceClient{client: c, resource: resource}

List 7 #EHE LA Kubernetes APIServer 1% [B]f] Deployment 15 &, I ZHE
Fe kIR K JSON, Fil Al Unstructured]SONScheme AT 25K JSON #% 3 [ s
5 A\ Unstructured/UnstructuredList 8RB AG X 4 h 3% 7], BT ] runtime.Object
BRI 2R A, (I, 52 ae Sk f7 R M om il 4%, R uncastObj.(*unstructured.
UnstructuredList) 8¢ uncastObj.(*unstruc- tured.Unstructured)( L CHLVEEE 2-22 ),

Rigise 2-22

func (c *dynamicResourceClient) List (ctx context.Context, opts metavl.

ListOptions) (*unstructured.UnstructuredList, error) {
result := c.client.client.Get () .AbsPath (c.makeURLSegments ("")...).Speci-
ficallyVersionedParams (&opts, dynamicParameterCodec, versionV1) .Do (ctx)
/...
uncastObj, err := runtime.Decode (unstructured.UnstructuredJSONScheme,
retBytes)
/] ...
if list, ok := uncastObj. (funstructured.UnstructuredList); ok {
/...
list, err := uncastObj.(*unstructured.Unstructured).ToList()
/...

I B3R5 Unstructured/UnstructuredList 28] Deployment [§&, Z 5B
AR Deployment/DeploymentList Z5FRP0], 817 DefaultUnstructuredConverter
ZEAURI FromUnstructured J5 R sCil, HAH EHLEPEE unstructObj. Unstructured
Content() iR [A][#] map[string]interface{} FEHIF LI DeploymentList 2EBIN 4

4. DiscoveryClient

|
[
|
[
|
[
|
|
|
|
|
|
|
|
|
[
|
[
|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: RESTClient, DynamicClient, DiscoveryClient & & a &N SH0 (4, Deployment.,
; Pod. CRD %), 1fi DiscoveryClient MIZBEEZFIE, FTHE 24H] Kubernetes SERE I HEMFLLE
! P (Group), BRI (Version ), %JHfEE (Resource ),

|

\
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DiscoveryClient A7~ ACHE T B 2—-23,

RA3iEE 2-23

package main

import (
" fmt "

"k8s.io/apimachinery/pkg/runtime/schema"
"k8s.io/client-go/discovery"
"k8s.io/client-go/tools/clientcmd"

func main () {
// INE; kubeconfig X4, &R config &R
config, err := clientcmd.BuildConfigFromFlags ("", "/root/.kube/config")
if err != nil {

panic (err)
}
// 1B config St DiscoveryClient X
discoveryClient, err := discovery.NewDiscoveryClientForConfig (config)
if err !'= nil {
panic (err)

// IR[E Kubernetes APIServer FIXIFHHIRAE. FEMRANZRER
, APIResourcelist, err := discoveryClient.ServerGroupsAndResources ()
if err != nil {

panic (err)

// BERERRESR

for , list := range APIResourcelList ({
gv, err := schema.ParseGroupVersion (list.GroupVersion)
if err != nil {

panic(err)
}
for , resource := range list.APIResources {
fmt.Printf ("NAME: %v, GROUP: %v, VERSION: %v \n", resource.
Name, gv.Group, gv.Version)

}

BTLL FACHE 25315 Kubernetes APIServer %41 GVR GRS, ¥ EEFTE
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Byt ARG G R 224

# TITHH

NAME: bindings, GROUP: , VERSION: vl
NAME: componentstatuses, GROUP: , VERSION: vl
NAME: configmaps, GROUP: , VERSION: vl

DiscoveryClient A iEiF K AR WAL B 2-25,

NewDiscoveryClientForConfig KB F1iixf 4, HA DiscoveryClient HHE[2E T REST-
Client 58I iy % P, H W {H LegacyPrefix A /api, 1% 28 & 7F 2 J5 15 K Kubernetes
APIServer B

func NewDiscoveryClientForConfig(c *restclient.Config) (*DiscoveryClient,

error) {
/e
client, err := restclient.UnversionedRESTClientFor (&config)
return &DiscoveryClient{restClient: client, LegacyPrefix: "/api"}, err

ServerGroupsAndResources J7E:H£H H ServerGroupsAndResources FREL, %K
A EHYE ServerGroups J7EEA fetchGroupVersionResources FRZEL( WACHEIE . 2—26 ),

func ServerGroupsAndResources (d DiscoverylInterface) ([]*metavl.APIGroup, [1*metavl.

APIResourcelist, error) {

sgs, err := d.ServerGroups ()

/..

groupVersionResources, failedGroups := fetchGroupVersionResources(d, sgs)
/..

ServerGroups J7 ¥ i i RESTClient 3£ 5 ] Kubernetes APIServer 1 /api £z [0
(d.Legacy Prefix )1 /apis #2211, PFASHA T Group F1 Version & 8. ( WACALTE B 2-27 ),

— - —— - —— - —— - —— - —— - — = - —— - = - —— - — = - —— - — = - = - — = - - — - — = - == - == = =
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RBiER 2-27

func (d *DiscoveryClient) ServerGroups () (apiGroupList *metavl.APIGroupList,

err error) {
// Get the groupVersions exposed at /api
v := &metavl.APIVersions{}
err = d.restClient.Get () .AbsPath (d.LegacyPrefix) .Do (context.TODO () ) .Into (v)

VA
// Get the groupVersions exposed at /apis
apiGrouplist = &metavl.APIGroupList{}

err = d.restClient.Get () .AbsPath ("/apis") .Do (context.TODO()) .Into (apiGrouplist)

/]

fetchGroupVersionResources PRELE ] ServerResourcesForGroupVersion J7¥:,
FREET RESTClient 3REUER & Group fil Version H 51 A Resource( WACHLVE
L 2-28),
RSB 2-28

func (d *DiscoveryClient) ServerResourcesForGroupVersion (groupVersion string)

(resources *metavl.APIResourcelist, err error) {

/]
if len(d.LegacyPrefix) > 0 && groupVersion == "v1" {
url.Path = d.LegacyPrefix + "/" + groupVersion
} else {
url.Path = "/apis/" + groupVersion
}
resources = &metavl.APIResourcelList({

GroupVersion: groupVersion,

}
err = d.restClient.Get () .AbsPath (url.String()) .Do (context.TODO()) .Into (resources)

[/}

2.2.3 Client—go 1)
Client—go FE L Kubernetes g, GG EEH 28 (4 kube—controller—
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\

manager ) 1 CRD ##ill2%, Client—go ZEHUNE 2-6 7. HRAEE 2-6 /144 Client—go H?
LA

l:l Controller-specific I:I Client-go

LocalStore Worker

(Key:Value)

Kubernetes APIServer CRUD
List/Watch
R e
! = |
: Reflector |
| .
: I Callbacks: Clients
| || 1.0nAdd
| | 2.0nUpdate
: | 3.0nDelete Workqueue
! |
|
| I Readonly
|
! |
|
| |

Informer

2-6 Client—-go %23

(1) Reflector: {#f] List-Watch 7 kiEiass @28 % Ii 4, M Kubernetes
APIServer 1 List WA A LB, BASEHN) ResourceVersion, SREEH Watch
TR WTIZ resourceVersion ZFHITE M, AR HILRN, Reflector M4
WiHF1 ResourceVersion AbHIMELA MENT AN, — BiZon S a9sLEa 018 M.
THTEN1E, Reflector #BEWCE] “HAF@A", FHH T SRAILHERE b T i 25 S0 a2
PRI G0 XIS, IZFF BN W SLFN A GFRONIE & (Delta), ZIea#ifrit
DeltaFIFO H1,

(2) DeltaFIFO: fER—/NMEEFI, ¥ Reflector YA MAIRT G k—1> FIFO PA
H|, CALHT Delta B2,

(3) LocalStore: Informer 2=/t DeltaFIFO HiZHEEE, SHHEI— 42, Informer
S FIWX M SN FRRAL, RFAIEEE A Z, tHil& LocalStore, #i40,
IREELREALE Added(FRANN S ), AB4 Informer SxfFIX NG H R G RA7 5 A 2%
FH, I BRSO ERERCE, WIAEAMZEE M %N 5. 1Ak, LocalStore
R HZR G [R AR A GBS, L 77 5 A (Get/List ) Kubernetes X4,
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T AEBEEEK LocalStore , LAIGIAE Kubernetes APIServer HE 7.

(4 ) Workqueue: DeltaFIFO fE[AH5¢ LocalStore 5, 4> Pop X548 Controller 7,
Controller 218 M A ResourceEventHandler [H[IH A% ( 41 OnAdd, OnUpdate,
OnDelete ) #FATALEE, X L0 [m] 3 pR A M — Lo fa S U8 TAF, Sa A R
Workqueue 1, fft Worker HifRML 458 AL TE

(5) Clients: Client—go W &ZE M, 24 Worker H45 B HEEE/E Kubernetes
BRI, AT DL P e E L

2.2.4 Discovery JiiBfl

TESHT Discovery JFFLZHT, BEIENME—F Kubernetes PRI, & 2-7 B3R
Jiif5 Deployements %5 RESTful API, URL HIFFEAS AT,

(1) apps s& Group HHA, HEH—HTRIEEIENES

(2) v1 /& Version FIEMA, HTIXAE APL BT E R AT

(3) Deployments & Resource B(FE., HTXAAFPTEIE APL,

GET /apis/apps/v1/Deployments

N

2 JlAs Vit
2-7 Deployments &i& URL
T 5K, Kubernetes HA R ERIRZ . B HL FIHRAFTCHL FIRA (i
DRIRA, Core Groups). LIHNARELEAHAEIRA, T Pods. Services ZEHJRET
TCHAZ R, K 2-8 3R Pods IR RESTful API, HrPRAS Group [FE, [H4

A Version il Resource {4,

GET /api/v1/Pods

|\

Version Resource
2-8 Pods &R URL

I Kubectl 174>, 249047 kubect! api—versions 11 kubectl api—resources #p<-if,
IR A LR GVR( Group, Version, Resource) fEE ( WAL VEE 2-29 ),

o |
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$ kubectl api-versions
admissionregistration.k8s.io/vl
admissionregistration.k8s.io/vlbetal
apiextensions.k8s.io/vl
apiextensions.k8s.io/vlbetal
apiregistration.k8s.io/vl
apiregistration.k8s.io/vlbetal
apps/vl

$ kubectl api-resources

NAME SHORTNAMES APIGROUP NAMESPACED KIND
bindings true Binding
componentstatuses cs false
ComponentStatus

configmaps cm true

ConfigMap

endpoints ep true Endpoints
events ev true Event

BRI AHAZARER DiscoveryClient , BT GVR (5E4EZ0RD, Kk, AILLE
Kubernetes APIServer jR[AIff] GVR 5 EZAF1EAH, DI E: Kubernetes APIServer
A7, X B Al L{EFH Discover/Cached H 3 TNHIBI % Fim: CachedDiscoveryClient
1 memCacheClient, 38K GVR FEZAE| A ( ~ /kube/cache FI ~ /.kube/
http—cache ) FIHNAEH,

Kubectl ] apiVersions #y 45t F| H CachedDiscoveryClient JRSZEL [, 41 API-
VersionsOptions £k discoveryClient 48 & 4& CachedDiscoverylnterface 2854, i
CachedDiscoveryClient Z5HRSCHL 7821, HAE APIVersionsOptions [) Complete J7
ki 2ef CachedDiscoveryClient & i (EE] discoveryClient AF 5 ( WARALIEEL2-30 ).

// APIVersionsOptions have the data required for API versions

type APIVersionsOptions struct {
discoveryClient discovery.CachedDiscoveryInterface

genericclioptions.IOStreams

.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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CachedDiscoveryClient 38H{ Group. Version il Resource [Jiiife5S DiscoveryClient
KL, HELE ServerResourcesForGroupVersion JriEHsCEl FFAEFEZES,

(1) CachedDiscoveryClient E4GiEN getCachedFile JyEasH AR HIZE (T,

(2) WMAAFEEAFE (ARdrr ) SOl A 2xilid CachedDiscoveryClient Z5F{4)kL
1 delegate 1] ServerResourcesForGroupVersion J7#E:35[1] Kubernetes APIServer, It
HAH 24 T DiscoveryClient $i[A] ( WARASTEL 2-31 ),

RBiEER 2-31

type CachedDiscoveryClient struct {
delegate discovery.DiscoveryInterface

VA

(3) HeHET writeCachedFile 774 Kubernetes APIServer i [0] 5B g AEZR
HORE A o
LIRS A7 ARV B 2-32,

HRABiER 2-32

func (d *CachedDiscoveryClient) ServerResourcesForGroupVersion (groupVersion
string) (*metavl.APIResourcelList, error) {

/] BRAMEF

filename := filepath.Join (d.cacheDirectory, groupVersion, "serverresources.
json")
cachedBytes, err := d.getCachedFile (filename)
/] ...
// ¥ DiscoveryClient HHY RESTClient iAl8] Kubernetes APIServer
liveResources, err := d.delegate.ServerResourcesForGroupVersion (groupVersion)
/...
// Y& Kubernetes APIServer NINHIEIREFEIAMIES
if err := d.writeCachedFile (filename, liveResources); err != nil {
/] ...

AP T memCacheClient 522301, HE AR A map(string]*cacheEntry

AR,
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2.2.5 List—Watch J5i#il

List—Watch #liil/& Kubernetes BIRAGVHEIBHMLE], ZHLHIWHLR T I B A SERPE: |
JI FE AN AT SEE, List—Watch HIR4M4EAL : List 1 Watch, List f35E AT List
RESTful API , &7 HTTP 5858528, Watch W& IER Watch RESTful API, 41
TUENT RIS SR, BT HTTP KAERSIE, @A B i 4.

PA Deployment ¥E MBI, A List fl Watch :17, 455 WACAETEH 2-33,

List #2[11R[5] Deployment WEEAIFE, HRH A,

RA3iE% 2-33

GET /apis/apps/vl/deployments

{

"kind": "DeploymentList",
"apiVersion": "apps/v1l",
"metadata": {...}

"items": [

{

"metadata": {...},
"spec": {...},
"status": {...}

by

Watch #ITRFIZM: (Event ), XERH HTTP KAEHEFLE T Deployment ¥
M, FS AR E— Event . JR[EMEAIZEAAT ADDED, MODIFIED 4,
FORKENN . B ERE, Object A& B G HoT I EIRIE &

X E Watch £ 0SZEUF A T HTTP/L.1 PR 5 H & %% (Chunked Transfer
Encoding ), H4Z& gl Watch £, Kubernetes APIServer f& Response Header
Hi%E Transfer—Encoding FEZN chunked( ARSI H 2-34 ), PR G HidmiG ,
P ENZERE, MRS mORIZEE, IFEM T — RS, IR ME R

RiBiEER 2-34

GET /apis/apps/vl/watch/deployments?watch=yes

o
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HTTP/1.1 200 OK
Content-Type: application/json
Transfer-Encoding: chunked

"type": "MODIFIED",
"object": {

"kind": "Deployment",
"apiVersion": "apps/v1l",
"metadata™: {...},
"spec": {...},

"status": {...}

EHEER
HTTP 53 mm A FRS B AFSERM NS %R HTTP B Ak, @

T, WA EEZIRS B A TT 4 KA H B AR AT A £ Content—Length 7§ & &k F &,
2Rt TFHEERGNERL, EARNETIMART S0y, LA 5 R4t 5
P8 R — RPN B I, HFA—AREARLE, IHRSBRLERETRE
BT Smil KRN B0 B K

List—Watch IREXf W F] Client—go H1, mtH Reflector ZHAATRSLEL, HATZK
Kubernetes HHIN G IR A7 AR A FSE I B8, SA R S AT EEpE L SCmHEAn i
Fi . Reflector BGIEN List 3REL Kubernetes 8 SRR 4, T RIS
fJ ResourceVersion fF., I Watch WEAFIZZERIBHIREAE, A CREEAH SR SE
ik, JEHBTEN S ResourceVersion [IBHGRFEMMOR T S EARIFE. 24 Watch
WS E AN I, Reflector £H List—Watch Wi, DGR EEM:, d & H Watch
KRR IR A1) List KRS R IR A, MAE T Kubernetes APIServer HJ
VIR, FERAORIE SRS Nk ) [T N ORAIE T 1R

AT Reflector HYSREESIHL, H4LiEM NewReflector pRELAE Reflector X4,
1B Run 77 g s GRS A, T Run FrEfsdz ORI 2 List—-Watch 779k, HAx
O List, EIFES . Watch iX 3 MBoro

(1) List: #H List J7ERBCREESE, FHBN TN RH15E, HRAR S|
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DeltaFIFO pAFIHT,
(2) @D FIHEREERME Resync U, 4 Indexer H1lHEIRN 4 4 E]
DeltaFIFO pAZIHT,
(3) Watch: MERFERss R s AIAE 10, FR FIAR N SRAL R A A T AR B
FURHS AT ARED 1 5. 2-35,

RBiEER 2-35

func (r *Reflector) ListAndWatch (stopCh <-chan struct{}) error {
/).

if err := func() error {

/]

go func() {
/] ...
// W listerWatcher X#F, MEHDARIFZRWESIR
// WR listerWatcher A, MEXE—PIIRIFEKIRETENDLE
pager := pager.New (pager.SimplePageFunc (func (opts metavl.ListOptions) (runtime.
Object, error) {
return r.listerWatcher.List (opts)

1)

/e
// REIFEEIIR
list, err = pager.List (context.Background(), options)

O

/]
// SRENERARAS

resourceVersion = listMetalnterface.GetResourceVersion ()

// BERBEEERRANZRNRIIER

items, err := meta.ExtractList(list)

// BEREEEME DeltariFo H
if err := r.syncWith (items, resourceVersion); err != nil {
return fmt.Errorf ("unable to sync list result: $v'", err)
}
VA
}(); err != nil {

return err
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go func () {
// BREIEFRESNENBE, BEEAITEEE
resyncCh, cleanup := r.resyncChan()
/]
for {
/...
if r.ShouldResync == nil || r.ShouldResync () {
// Resync HHISNE Indexer AMFMHEMNEENRRENLSE DeltaFIFo A
if err := r.store.Resync(); err != nil {
/]

}
}
// BEFERAENRENMA

resyncCh, cleanup = r.resyncChan/()

/7 BRIFEIREN

w, err := r.listerWatcher.Watch (options)
// EBISIRRIEREM, HBABMIAEMA Add. Delete, Update HRENHITLIR
if err := r.watchHandler (start, w, &resourceVersion, resyncerrc, stopCh);

Hrf, watchHandler HHiE TS0 B pREL, M ResultChan() J5i% [B]#) Channel
FREREERA:, FHARMEEREZER (event. Type ) B340 40 W FOALFE pREL, X ELAL PR R
KB HE S P E] DeltaFIFO P, B ILACHEIE R 2-36,

5558 2-36

func (r *Reflector) watchHandler (start time.Time, w watch.Interface, resourceVersion
*string, errc chan error, stopCh <-chan struct{}) error {
/...
for {
select {
/..
case event, ok := <-w.ResultChan():
/...
switch event.Type {
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case watch.Added:

err := r.store.Add(event.Object)
case watch.Modified:

err := r.store.Update (event.Object)
case watch.Deleted:

err := r.store.Delete (event.Object)
}
/...

2.2.6 Client—go Informer T

1. Client-go Informer &

Informer 0] PAX Kubernetes APIServer & JE 44T Watch f£/F , LH o L2
Kubernetes WHE® ¥, tHATLLZ& CRD o HHHEZ OB E Reflector, DeltaFIFO,
Indexer, & FRIENTENIATHT.

BT Reflector, Reflector T M#afa @ % IHM Kubernetes, 4¥tli k44
I, A 7 BN (Added ). BUEEEHT (Updated ) S5Z8{F, Reflector 2Kl
I GAFAE AR M ZEAE DeltaFIFO H, BHTERARLEIREL APIServer Hlf G4+
S b BT B ACHE, [ AAAHIAYE R ETCD iR se & —FE. ERIER M AT 5 5
2-37,

RgiEe 2-37

type Reflector struct {
name string // X Reflector IR, ENARNXE : 178K
metrics *reflectorMetrics // FAF{RTF Reflector MI—LEWRIRIEIT
expectedType reflect.Type // HAEEMRE store HRYEBIZIR
store Store // 5 watchREFSHIBEMR Store
listerWatcher ListerWatcher //ListerWatcher &0, FAFIEE List-Watch A&
period time.Duration //Watch [EHA
resyncPeriod time.Duration // EH[EIWEHER
ShouldResync func() bool
// clock allows tests to manipulate time
clock clock.Clock
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lastSyncResourceVersion string // fEREIFHNEIRNRES
lastSyncResourceVersionMutex sync.RWMutex //lastSyncResourceVersionEQEiEﬁﬁ

i NewRefector SLIE Reflector X4, SIS FEHAZIUE AN Lister Watcher %{
LR, B List FI Watch 779, AT IS RVEIDI, NEURSHIT List
1 Watch Jr¥EIxt SE AT AR Lister Watcher, Reflector X4 run EE shlEiEIF
QEPREEA:, TIAE Reflector JRAGSEB A B E B2 List—Watch B%L, ‘B3¢ List/Watch
TR Kubernetes APIServer ¥, WACAGIEHL 2-38,

Ri3iEER 2-38

// NewNamedReflector same as NewReflector, but with a specified name for logging
func NewNamedReflector (name string, lw ListerWatcher, expectedType interface{},

store Store, resyncPeriod time.Duration) *Reflector {
reflectorSuffix := atomic.AddInt64 (&reflectorDisambiguator, 1)
r := G&Reflector(
name: name,
// we need this to be unique per process (some names are still the same)
but obvious who it belongs to
metrics: newReflectorMetrics (makeValidPrometheusMetricLabel (fmt.
Sprintf ("reflector "+name+" %d", reflectorsSuffix))),
listerWatcher: 1w,

store: store,
expectedType: reflect.TypeOf (expectedType),
period: time.Second,
resyncPeriod: resyncPeriod,
clock: &clock.RealClock{},
}
return r

List-Watch /& 8 A SLHL 7 List-Watch B4 List fl Watch B &5 43. List f
TR B ZE R I 5156, Watch SASTREUEINER /70 B 5GRkAT List #2F, XHEE
Resource Version & 0, FEOYEAREUA D FIR RREFRAS, LA O G List, &
EmARa ™ (ASIE R 2-39 ),

(1) r.listerWatcher.List FHTZRBCGEIE T TR 0%

(2) listMetalnterface.GetResourceVersion HTHRECZE RS ( ResouceVersion ),
RIS IR EE, Kubernetes FIrA B EHEEITAZ T, SR SRTEHE SR
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S FRRAEHCYTRIEN 4, Kubernetes APIServer &< H 2{ ResouceVersion , i
% Client—go 14T Watch #/EIS AT LIARYE ResourceVersion Sk TSN R A2 K4
UK A

(3) meta.ExtractList H T¥ Bl BB BT 281158, K runtime.Object ¥4k
[[runtime.Object, KA r.lister Watcher.List HZ3RE—/M13

(4) r.syncWith FIT R g8 81 2 Fh R BEION SR BRI iUA 5 #7422 DeltaFIFO H,
IR RN R,

(5) r.setLastSyncResourceVersion Ti% EHHNIE RIS

P
7

K358 2-39

func (r *Reflector) ListAndWatch (stopCh <-chan struct{}) error {
glog.V(3) .Infof ("Listing and watching %v from %s", r.expectedType, r.name)

var resourceVersion string
options := metavl.ListOptions{ResourceVersion: "0"}
r.metrics.numberOfLists.Inc ()
start := r.clock.Now()
list, err := r.listerWatcher.List (options)
if err != nil {
return fmt.Errorf ("$s: Failed to list %v: %v", r.name, r.expectedType,
err)
}
r.metrics.listDuration.Observe (time.Since (start) .Seconds ())
listMetaInterface, err := meta.ListAccessor (list)
if err != nil {
return fmt.Errorf ("$s: Unable to understand list result %#v: %v",
r.name, list, err)
}
resourceVersion = listMetalnterface.GetResourceVersion ()
items, err := meta.ExtractList (list)
if err != nil {
return fmt.Errorf ("%$s: Unable to understand list result %$#v (%v)",
r.name, list, err)
}
r.metrics.numberOfItemsInlList.Observe (float64 (len (items))
if err := r.syncWith(items, resourceVersion); err != nil {
return fmt.Errorf ("%s: Unable to sync list result: %v", r.name, err)
}

r.setLastSyncResourceVersion (resourceVersion)

resyncerrc := make(chan error, 1)

o
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cancelCh := make (chan struct{})
defer close (cancelCh)
go func () {
resyncCh, cleanup := r.resyncChan/ ()
defer func () {
cleanup () // Call the last one written into cleanup
10O
for {
select {

case <-resyncCh:

case <-stopCh:
return

case <-cancelCh:
return

if r.ShouldResync == nil || r.ShouldResync () {
glog.V(4) .Infof ("%$s: forcing resync", r.name)
if err := r.store.Resync(); err != nil {
resyncerrc <- err

return

}
cleanup ()
resyncCh, cleanup = r.resyncChan ()

1O

for {
// give the stopCh a chance to stop the loop, even in case of continue
statements further down on errors
select {
case <-stopCh:
return nil

default:

}

timeoutSeconds := int64 (minWatchTimeout.Seconds () * (rand.Float64() +
1.0))

options = metavl.ListOptions{

ResourceVersion: resourceVersion,
TimeoutSeconds: &timeoutSeconds,

r.metrics.numberOfWatches.Inc ()
w, err := r.listerWatcher.Watch (options)
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if err !'= nil {
switch err {
case 10.EOF:
// watch closed normally
case 1o.ErrUnexpectedEOF:
glog.V(1l) .Infof ("%s: Watch for %$v closed with unexpected
EOF: %v", r.name, r.expectedType, err)
default:
utilruntime.HandleError (fmt.Errorf ("$s: Failed to watch
sv: %v", r.name, r.expectedType, err))

}

if urlError, ok := err. (*url.Error); ok {
if opError, ok := urlError.Err.(*net.OpError); ok {
if errno, ok := opError.Err. (syscall.Errno); ok &&
errno == syscall.ECONNREFUSED ({
time.Sleep (time.Second)
continue
}
}
}
return nil
}
if err := r.watchHandler (w, &resourceVersion, resyncerrc, stopCh);
err != nil {
if err != errorStopRequested ({

glog.Warningf ("%s: watch of %v ended with: %$v", r.name,
r.expectedType, err)
}

return nil

Watch #:/E# & HTTP 5 Kubernetes APIServer % 37 K 8% %, 424 Kubernetes
APIServer KKMAZTEME], Watch #:/FRISLBIALHIE FHKE HTTP H3 P& M 4m il
24 Client—go ] [ Kubernetes APIServer I, 7E Response [ HTTP Header W' i% B
Transfer—Encoding E’\]{Eﬂj Chunked, r.listerWatcher.Watch SZR3% ] 7 Pod Informer
') watchfunc FREL, 81T ClientSet Z 5 APIServer B K450, I5sts R IEIIAR
B, rowatchHandler AT AbBEGRIRATAL SN TA], 40 A58 MH2C Added Updated S35
RS, BRI R PRGN G BT B A ZZ A DeltaFIFO H, FEEEHT ResouceVersion, AL
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HLT Reflctor ZHH-HITHEE.

2. Client-go DeltaFIFO

DeltaFIFO s&—~ FIFO PA%I, 0% 7 %N R AL, /ER— FIFO BAA,
B A= H 2 Reflector 404, R JF Reflector B W W &f 4 [7] 4 %] DeltaFIFO Hr,
DeltaFIFO WX S JFAS G 74, WACHETE S 2—-40,

RZiEE 2-40

type DeltaFIFO struct {
lock sync.RWMutex

cond sync.Cond // &MHTE, MEBEEFSHHE

items map[string]Deltas //Delta 1Ffi&t@
queue []string // BAIITEHENIREESLIRAEMN items —EIZAK T —TEF Map

// true B Replace () FB—HTEEIBEBNINIITE Delete/Add/Update BRMRIEA
populated bool
// Replace () #HEREAMNEANTELRE

initialPopulationCount int

// BREITEITER Key B

keyFunc KeyFunc

// FIHERRINR

knownObjects KeylisterGetter
// BAIIRERKE, KFAERFH

closed bool

closedLock sync.Mutex

FIFO £ Reflector ) Adds/Updates ISIIAIEEEE(:, IR N HLIRITT AR,
TCEAEBNT e AL 2 BT, WSR2 Adds/Updates S k4, FEHSHALE—IR,

fER B (1) (LEHERT G —1R; (2) AbHE5E 24 77 H 4 5 4 68 AL HL 5 B MU /9 X
55 (3) RN R Z G A Q03 (4) ASREFE M BT AL BN 53X HLI Delta X 525t
#& Kubernetes 2% A 4456, Delta & Type 1 Object P&, DeltaType 52
FIRAMAZERL, e Add. Update &, Delta Object A& K] Kubernetes ¥ J5 %)
%, WACHLIE R 2—-41, B0, ChA Reflector HEMEIT T —> PodA B Add Foff:, HBA L
i} DeltaType &t +& Added, Delta Object 5l /& PodA, DeltaFIFO Ht i £ 4 & A A FE
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g7 HEHE ltems 44 Add 28821 Delta, Queue A XM Key. XA Key
i KeyFunc A i, Client—go HEtiA[ KeyFunc 5& MetaNamespaceKeyFunc, B DLAE
tools/cache/store.go:76 H1#:%|, H MetaNamespaceKeyFunc 41 Key #6587 , H
AR A2 23 AT AN [R5

REEBE 2-M1

type Delta struct ({

Type DeltaType // Delta ZE! LEUE. &, EEBIFMIZA
Object interface{} // N, Delta WHIER—TXR
}
type DeltaType string // Delta HEEHAFRHERIA
const (
Added DeltaType = "Added" // 18
Updated DeltaType = "Updated" // BF
Deleted DeltaType = "Deleted" // MR
Sync DeltaType = "Sync" // %
)
type Deltas []Delta // Delta #{¢A

HEZR DeltaFIFO & —> FIFO, ARAEHINIZA ZAN FIFO hfE, XA DeltaFIFO
LY Queue B2, TNHE— T Queue #EINEEHIE Lo FATATLLE H Queve IR T
Store 2 1NTHRE, FINT Pop. AddIfNotPresent, HasSynced. Close J7#:, Store j&—
BN SAAE IR O, AFHRMET Add, Update. List. Get 77, Queue
FEMEINT Pop J7k, LT — AR FIFO A, BARIACHETE R 2-42,

RSB 2-42

type Queue interface {
Store
Pop (PopProcessFunc) (interface{}, error)
AddIfNotPresent (interface{}) error
HasSynced () bool
Close ()

NHEBATARE — T FIFO PRI R AT G2 B A LB . B2 Add 75k, (]
HAFE] Add I k& 5ids KeyFune WA HXT R Key, WERPIIHERARX NI E,
FATHAE XA BAF R IE AN R 11 Key, FFHREX DI RFA Map, BN ARDE
HL2-43,
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RBiEER 2-43

func (f *FIFO) Add(obj interface{}) error {
id, err := f.keyFunc(obj)

if err != nil {
return KeyError{obj, err}
}
f.lock.Lock ()
defer f.lock.Unlock()
f.populated = true
if , exists := f.items[id]; !exists {
f.queue = append(f.queue, id)
}
f.items[id] = obj
f.cond.Broadcast ()

return nil

PR RFATE — T Pop Iy ¥, £ Queue W 2 /D — A F P A & 31T Pop #
TFo TEALBRTHIEZ AT, TS IBAF (FIAEGE ) sk, QSRR AR TR, iz H
AddIfNotPresent() BRECETEIRESINE A, ALPEEHEH PopProcessFunc #7447, HAK
IACHETE . 2-44.,

DB 2-44

func (f *DeltaFIFO) Pop (process PopProcessFunc) (interface{}, error) {
f.lock.Lock ()
defer f.lock.Unlock()
for {

for len(f.queue) == 0 {

// When the queue is empty, invocation of Pop() is blocked
until new item is enqueued.

// When Close() is called, the f.closed is set and the
condition is broadcasted.

// Which causes this loop to continue and return from the
Pop () .

if f£.IsClosed() {

return nil, FIFOClosedError

f.cond.Wait ()

}
id := f.queuel[0]
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f.queue = f.queue[l:]

item, ok := f.items[id]

if f.initialPopulationCount > 0 {
f.initialPopulationCount--

}

if lok {
// Item may have been deleted subsequently.
continue

}

delete (f.items, id)

err := process (item)

if e, ok := err. (ErrRequeue); ok {
f.addIfNotPresent (id, item)
err = e.Err

}

// Don't need to copyDeltas here, because we're transferring
// ownership to the caller.

return item, err

(f *DeltaFIFO) KeyOf (obj interface{}) (string, error) {
if d, ok := obj. (Deltas); ok {
if len(d) == 0 {

return "", KeyError{obj, ErrZerolLengthDeltasObject}

}
obj = d.Newest () .Object

if d, ok := obj. (DeletedFinalStateUnknown); ok {

return d.Key, nil

return f.keyFunc (obj)

fEEFERE M2, DeltalFIFO Ht T F 56 G2 811 B8 5L KeyOf N A4 B gk 7 —ik
Deltas FUZSHIEARIE? FEKA Pop HI A GAR ATREE BRI ANHER ( Eban b B o e 2
FEHGIK ), MCEFRINAE Gt ie CAE 2471 Delta M4 T . Zit, E5ZE DeltaFIFO [

3. Client-go Indexer

PEFEXS G DeltaFIFO H Pop H 25 N7 BBLELAMEIIE , 1X M —FFURAY sharedIndex
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Informer {i#t, &, fE sharedlndexInformer [ Run J7iERR, FILEL T EMECE, FHR
77T s.controller.Run J5¥%. FATAILAFE ] s.controller.Run F1 #4644 T Reflector, JTi4
THEETIER List-Watch #84E, JFHFPET DeltaFIFO Hr, [FIB#4T T processLoop
T7 e LI FATAT LA B processLoop J7 #: AN Wi M DeltaFIFO 7R % J50 X 4 Pop Hi
sk, HHAY T ZHI c.config.Process 77 ¥ #E /T AL B, 17 c.config.Process 77 ¥ 5l /&
sharedIndexInformer [ HandleDeltas J5#s, EARIACHETEE 2-45,

RBiEER 2-45

func (s *sharedIndexInformer) Run(stopCh <-chan struct{}) {

cfg := &Config{

Queue: fifo,

ListerWatcher: s.listerWatcher,
ObjectType: s.objectType,
FullResyncPeriod: s.resyncCheckPeriod,
RetryOnError: false,

ShouldResync: s.processor.shouldResync,
Process: s.HandleDeltas,

WatchErrorHandler: s.watchErrorHandler,

func () {
s.startedLock.Lock ()
defer s.startedLock.Unlock ()

New (cfqg)
controller).clock = s.clock

s.controller =
s.controller. (*
s.started = true

1O

s.controller.Run (stopCh)

func (c *controller) Run(stopCh <-chan struct{}) {
defer utilruntime.HandleCrash ()
go func () {
<-stopCh
c.config.Queue.Close ()

1O

r := NewReflector (
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.config.ListerWatcher,
.config.ObjectType,
.config.Queue,

Q Q a Q

.config.FullResyncPeriod,

r.ShouldResync = c.config.ShouldResync
r.clock = c.clock

c.reflectorMutex.Lock ()
c.reflector = r

c.reflectorMutex.Unlock ()

wait.Until (c.processLoop, time.Second, stopCh)

}

func (c *controller) processLoop () {
for {
obj, err := c.config.Queue.Pop (PopProcessFunc (c.config.Process))
if err != nil {
if err == FIFOClosedError ({
return

}

if c.config.RetryOnError ({
// This is the safe way to re-enqueue.
c.config.Queue.AddIfNotPresent (ob7j)

Zz ERIA, i DeltaFIFO Hi Pop HiSKRAON G /52845 T HandleDeltas #E{TALEE, i
1 HandleDeltas 1, BN 4 E %] T Indexer 1, EIMFANTFH T Informer k1
55 3 N1 Indexer, Indexer /& Client—go HECHI—/NARMAZ M, BT DA R IT
T7# Resource X4, Reflector ##id DeltaFIFO Queue ¥+ %4 G217 6#%)] Indexer 1,
T EEE R, Indexer FHIEHE S ETCD FHyEa&5¢ 42—, 2 Client-go T 54
Pai, JoIEARA N APIServer HEREL, MIIER TimKid ZiE B %t APIServer %77,
BARIACHE 5 246,

RIBiEER 2-46

func (s *sharedIndexInformer) HandleDeltas (obj interface{}) error ({

421 80
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s.blockDeltas.Lock ()
defer s.blockDeltas.Unlock()

// from oldest to newest
for , d := range obj. (Deltas) {
switch d.Type {
case Sync, Replaced, Added, Updated:
s.cacheMutationDetector.AddObject (d.Object)
if old, exists, err := s.indexer.Get(d.Object); err == nil &&
exists {
if err := s.indexer.Update (d.Object); err != nil {
return err

isSync := false
switch {
case d.Type == Sync:

// Sync events are only propagated to listeners that
requested resync
isSync = true

case d.Type == Replaced:
if accessor, err := meta.Accessor(d.Object); err ==
nil {
if oldAccessor, err := meta.Accessor (old); err
== nil {

// Replaced events that didn't change
resourceVersion are treated as resync events

// and only propagated to listeners
that requested resync

isSync = accessor.GetResourceVersion ()
== oldAccessor.GetResourceVersion ()

}

}
s.processor.distribute (updateNotification{oldObj: old,
newObj: d.Object}, isSync)
} else {
if err := s.indexer.Add(d.Object); err != nil ({
return err
}
s.processor.distribute (addNotification{newObj: d.Object},
false)
}
case Deleted:
if err := s.indexer.Delete(d.Object); err != nil {
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return err
}
s.processor.distribute (deleteNotification{oldObj: d.Object}, false)
}
}

return nil

Indexer JEUASEIAFE I TR A H THIE I E? FRATSEHE—T Indexer #eTH2AE1IT)
fit. Cache /& Indexer [—FPAEH A LB, Ira N RELAENFH, THM Cache
XN ARG TR TRNAAIEL, SMNBIOEERIH, H At % 0 R A6,
X HLHY Store, Indexer fi ] 7 —/> threadSafeMap RERIEH K L2 7M. EIHALF
EAA SR . M. M. &5, threadSafeMap 4k7& T Store %11, i Indexer 3 &
T threadSafeMap, A threadSafeMap #&{it 7&K 5[ #:/F. threadSafeMap HsZ H 5845
FAEMZRS] . AR runtime.object 7452 Items ) Map H1; 251808 [tems AY Map
7 = JEZR5]: Indices Map 8 5] (41 namespace, nodeName % ) ; Index Map 28
25| (U namespacel ., namespace2--+-- ) ; runtime.object M ZF[, LI AL IE
L 2-47,

KRB 2-47

type Indexer interface {
Store
// indexName &5|Z, obj MR, 1TH obj 7 indexName R5|EPNRS|IHE, BIRS|H
SREVFR AR R
// BARMBIREFE obj FHEMBENSR, FMBMSIEMEN RERS|IEFNRS|E

Index (indexName string, obj interface{}) ([]interface{}, error)

// indexKey i& indexName Z5|EHPW—TESIH, REURE indexKey IEEMNFIENRE
IndexKeys (indexName, indexedValue string) ([]string, error)

// 3RBY indexName Z5|EHIIFIERS|H#

ListIndexFuncValues (indexName string) []string

/) REDREF Index £, RRBREMEREWRE, MEMBENR

ByIndex (indexName, indexedValue string) ([]interface{}, error)

// iR[E Indexers

GetIndexers () Indexers

// ¥RH0 Indexers, FEEMEZMNERS|HE
AddIndexers (newlndexers Indexers) error

£ Kubernetes FAfH F 1 L4 2 (225 | BREE: MetaNamespacelndexFunc()( UG &
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client—go/tools/cache/index.go ), Indexer 25| 1932 P2 i i index.ByIndex 3 5 5 [,
index.ByIndex FYSZEL ARG B 2—48, iX N REOR [E] TGRS R EE IS 52513 .

RZiEER 2-48

func (c *threadSafeMap) ByIndex (indexName, indexKey string) ([]interface{}, error) ({
c.lock.RLock ()
defer c.lock.RUnlock ()

indexFunc := c.indexers[indexName]
if indexFunc == nil {
return nil, fmt.Errorf ("Index with name %s does not exist", indexName)

}

index := c.indices[indexName]

set := index[indexKey]

list := make([]interface{}, 0, set.Len())
for , key := range set.List() {

list = append(list, c.items[key])
}

return list, nil

FIRTTER 24 indexName( 5 [#5 48 ) Fl indexedValue( FFEEZ 5[ 1)
Key ). BHIIER TS A RELSR E R R T4 M4 (c.indexers[indexName]) 5 2851
PR R G 4 2 PR A N N 27 45 R ZL (c.indices[indexName)) ; /5 RIE R 3| Key
(indexedValue ) \NZAFHFATE IR, FJFREIAREE R,

2.2.7 Transport Bt
AT RELS N4 Client—go JEASH Transport A SEEUM IR JHEE,
1. Transport I8 AER

Transport i ff A UE 52 £ % 4 19 1% iy #% B 3 ( TCP, Transmission Control
Protocol ) J#4%, 2T SPDY #M¥ G F HTTP it (Stream ) ZHiHLH]. Transport fl &l
i % X Transport X http.Client HIESIEFESLHIR), 7 Client—go SN THA
4 RESTClient £ HT TP % i Ko FESLhRF A, —BHFHEPE A Client-go
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FFREALH RESTClient, DiscoveryClient, ClientSet., DynamicClient BIH]
2. Transport HIPREREI

Transport == EEN http.Round Tripper IEZESCH, O 7 H AT B AEAT NZE, &
S/ 43 http.Round Tripper FIRESFISZIN, RE/ 4 Transport &/EREERRE http Round Tripper
Mo F/ERIESNA Client—go fHIEM RESTC Client AWA{#H] Transport .

(1) http.RoundTripper

http.Round Tripper BEMEIIATH N HT TP 555, IREUZ EIE KAWL, SEI0 http.
Round Tripper AR E T T EAEL D Goroutine HIFAINAT, I, AR
IUAHD I Zef e 2k

http.Round Tripper /&7E Go 55 HTTP AHE AR, 82118 AL 2-49,

HASiEE 2-49

type RoundTripper interface {
RoundTrip (*Request) (*Response, error)

}

M EIRARESHRIEUE HE, http.Round Tripper 2 ARMEH, HE L T—44A RoundTrip
77 RoundTrip() J7EHTHIT— M2 HTTP $55, BlEAN *Request 15 RIENE
NBHIFRES R *Response MINAE, PAEZ—A error fH. (A28 T RoundTrip() J7
EHIZERESEEL T http.Round Tripper %1,

ORGSR 2-50 A HLE/R T http.Round Tripper 211 HYSZHL,

RSB 2-50

type testTransport struct {
agent string
originalTransport http.RoundTripper
}

func (c *testTransport) RoundTrip (r *http.Request) (*http.Response, error) {
if len(r.Header.Get ("User-Agent")) != 0 {
return c.originalTransport.RoundTrip(r)

}

r = utilnet.CloneRequest (r)

r.Header.Set ("User-Agent", c.agent)

resp, err := c.originalTransport.RoundTrip(r)
| 84
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if err != nil {
return nil, err

}

return resp, nil

iR RALE LT —A> test Transport Z5 A4 (R8T, @ SLBZ 287 1) Round Trip 75
WESLIR T i R B http.Round Tripper #: 1, %4 L I RE&7E HT TP 35 3K L i
il User—Agent 2%, it LI http.RoundTripper %2 [ fA & BLS2E0, A1 T f# T http.
RoundTripper #1124 EF 5 HT TP 353K 1. Transport € LLRIFE T 2L T 2 76
BRI, MBS 4 Transport €5 http Round Tripper 2,

(2) Transport fH3%f http.Round Tripper ({3}

Transport B HE LT New PREL, % AL A Config 24612 http.Round-
Tripper, FARAHGEH 2-51,

RI3i5E 2-51

func New (config *Config) (http.RoundTripper, error) {
// 1&E Transport L2
if config.Transport != nil && (config.HasCA() || config.HasCertAuth() ||
config.HasCertCallback() || config.TLS.Insecure) {
return nil, fmt.Errorf ("using a custom transport with TLS certificate

options or the insecure flag is not allowed")

}

var (
rt http.RoundTripper
err error

if config.Transport != nil {
rt = config.Transport
} else {

rt, err = tlsCache.get (config)
if err !'= nil {

return nil, err

return HTTPWrappersForConfig (config, rt)
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fE New RRELH, H50iEE config M HTTERBOIEE R, WAIAIEEE2dEL e
WER, WERE nil; (0RECE R ELEaRE, N New RESTEIELE H ) Transport 5
K IR Transport 425, New pREUN MNZEAF P EEIZEAFH] Transport, UWRGEAFHIRA
Transport, HPAFZEMIAEW—ERAR] Transport, /o HTTPWrappersForConfig
PREL, ZRELE Config {ENSEON Transport B TE— 1B,

HTTPWrappersForConfig FRE ILACHETE R 2-52,

RA3iEE 2-52

func HTTPWrappersForConfig (config *Config, rt http.RoundTripper) (http.RoundTripper,

error) {
if config.WrapTransport != nil {
rt = config.WrapTransport (rt)

rt = DebugWrappers (rt)

// Set authentication wrappers
switch {
case config.HasBasicAuth () && config.HasTokenAuth () :
return nil, fmt.Errorf ("username/password or bearer token may be set, but not
both")
case config.HasTokenAuth () :
var err error
rt, err = NewBearerAuthWithRefreshRoundTripper (config.BearerToken, config.
BearerTokenFile, rt)
if err !'= nil {
return nil, err
}
case config.HasBasicAuth{() :
rt = NewBasicAuthRoundTripper (config.Username, config.Password, rt)
}
if len(config.UserAgent) > 0 {
rt = NewUserAgentRoundTripper (config.UserAgent, rt)

if len(config.Impersonate.UserName) > 0 ||

len (config. Impersonate.Groups) > 0 ||

len (config. Impersonate.Extra) > 0 {

rt = NewImpersonatingRoundTripper (config.Impersonate, rt)
}

return rt, nil
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HTTPWrappersForConfig B8 £ Al AR 98 AN [7] Fie 2 #9 LS B BT A [\ HY http.
Round - Tripper. HIEA LA ATAIZ R EELANE T 4 FASEIZERLY) http.Round Tripper

(D NewBearerAuthWithRefreshRoundTripper Gl T BearerAuthWithRefres-
hRoundTripper 287 % 4, sZHL T http.RoundTripper #211, FE¥ 4241 Bearer &
FRTRINEE R, W5 tokenFile 2EZS 1, WIEHIFEEL tokenFile, $fa —R M 3%
BN AAE N Bearer 4 J#; WK tokenFile /& dE43 1), T Bearer /2251, tokenFile
SR RIEEEL, UESEHILAR Bearer 44,

@ NewBasicAuthRoundTripper €] # T basicAuthRoundTripper 285 %t 4, &L
A auth AN HERE KR, 8P AR http. Round Tripper #2171,

@ NewUserAgentRoundTripper 8% | userAgentRound Tripper Z8H% 4, ElAliE
SRIAIN User—Agent i53Kkk, SZE T http.Round Tripper #2[1,

@ NewlImpersonatingRound Tripper €] Z T ImpersonatingRound Tripper Z8HI %S 4 ,
EEREIII— Act—As 153R3L, SCELT http.Round Tripper %11,

DL 4 FIOAFIZEHYAY http.Round Tripper L7705 2.2.6 T SBISEIZ F — M7,
XEAEBGAR, BT UL 4 FAEZEHE http.Round Tripper &f http.Round Tripper #££11
HOSEER, Transport HiAGLHE authProxyRoundTripper., debuggingRoundTripper 5 HA
K BKATLE /client—go/transport/round_trippers.go M AHEE .

(13) Transport FIfsEFHZ41

Client—go J§% Rest 3 RESTClientFor i&[a]—4> RESTClient %%, RESTClient
Xf Kubernetes APIServer [ RESTful API 5 [I#HT T E415 . RESTClientFor 23R
IAHTEE 2-53,

HKBiEER 2-563

func RESTClientFor (config *Config) (*RESTClient, error) {

transport, err := TransportFor (config)
if err !'= nil {
return nil, err

}

var httpClient *http.Client
if transport != http.DefaultTransport ({
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httpClient = &http.Client{Transport: transport}
if config.Timeout > 0 {
httpClient.Timeout = config.Timeout

}

restClient, err := NewRESTClient (baseURL, versionedAPIPath, clientContent,
ratelLimiter, httpClient)
if err == nil && config.WarningHandler != nil {
restClient.warningHandler = config.WarningHandler
}
return restClient, err

}

func TransportFor (config *Config) (http.RoundTripper, error) {
cfg, err := config.TransportConfig ()
if err != nil {
return nil, err
}

return transport.New(cfqg)

PA_ BRI 2i8id 58% REST ClientFor £ A% i fic 24 Config KA REST Client
iy, EREGESE A TransportFor BRELAIE T — Transport, fE_LIRAS &G —17,
A CLE 3% s 42 8 1S 7 A Transport £ H (1) New %61 2 T http.Round Tripper.
TransportFor FREGEINEZE s Config BLEH4 N Transport f4H [ Config 58I F
New PRZLGI#E http. Transport, i#id New RE(SCEL T JECE HT TP ANFEIE KA E 2L, SCBEL
T HTTP %P 22 et s,

2.2.8 Controller X ] Client—go g5

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: A1 7T f# 7 Client—go 45 44 (Reflector, Informer. Indexer ), Client—go H
i 595 H E X Controller Tl ARSI, X LEHLHILE Client—go FEH# Tools 1
\ Util (R gEAT 78 o 7E k8s H, HILAFIH Client—go F#2E Controller AL BT 75 %
| VR HE T IR, ARPB TR A g T— R A . IR B AR B, T
| A Client-go THSI—ME A Controller,

|

|

\
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THIE —1ME 21 Controller, TN Pod G2, MifEEE, FEEERFTHIHSK,
Controller WHLTT,
(1) BT FEE L— Controller &5, IACHLEEA 254

HSi5% 2-54

type Controller struct ({
indexer cache.Indexer // Indexer MI5|H
queue workqueue.RateLimitingInterface //Workqueue HI5|FH
informer cache.Controller // Informer HIY5|H

(2) WEE—/ Controller, WARHLIE A 2-55

A5 2-55

/] ¥E Workqueue., Informer, Indexer S IRERSELRE— 1Y controller
func NewController (queue workgqueue.RatelLimitingInterface, indexer cache.
Indexer, informer cache.Controller) *Controller {
return &Controller{
informer: informer,
indexer: indexer,
queue: queue,

(3) X Controller LA/, WACLIEH. 2-56
K358 2-56

func (c *Controller) Run(threadiness int, stopCh chan struct{}) {

defer runtime.HandleCrash ()

defer c.queue.ShutDown ()

klog.Info("Starting pod controller")

// BB} Informer %12, Run REMMEEE : —, BT — Reflector, FHM ListerWatcher
RN REVIBANILEIBASIAR (Delta Queue) ;5 B, MBAFIFENE N RHLIFIZIRIBR WS

go c.informer.Run (stopCh)

/| FEGEFELIAT

if !cache.WaitForCacheSync (stopCh, c.informer.HasSynced) {

runtime.HandleError (fmt.Errorf ("Time out waitng for caches to sync"))
return
}
// BIZ Worker &FZ4ME workqueue HIAJ Object
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for 1 := 0; 1 < threadiness; i++ {
go wait.Until (c.runWorker, time.Second, stopCh)
}
<-stopCh
klog.Info ("Stopping Pod controller")

(4) BfRGEHE Worker Queue XN A0S, WARHDIEH 2-57

RiBiER 2-57

1
|
|
|
|
|
|
|
|
|
1
|
! func (c *Controller) runWorker () {
: // [EEITCRRAERR, FUHAIEHR
. for c.processNextItem() {
I }
! }
'\ // MuWorkqueue FIREINR, HITHMES.
| func (c *Controller) processNextItem() bool {
! key, shutdown := c.queue.Get ()
: // B,
\ if shutdown {
: return false
}
| // FRIBLL Key BALME
| defer c.queue.Done (key)
' // FTEN Key SFRZAY Object RIER
: err := c.syncToStdout (key. (string))
| c.handleError (err, key)
: return true
|
|
|
|
|
|
|
|
|
|
|
|
|

// 3REY Key MMNAY Object, FHITENHEHXER
func (c *Controller) syncToStdout (key string) error {
obj, exists, err := c.indexer.GetByKey (key)
if err !'= nil {
klog.Errorf ("Fetching object with key %s from store failed with %v", key, err)
return err
}
if lexists {
fmt.Printf ("Pod %$s does not exist anymore\n", key)
} else {
fmt.Printf ("Sync/Add/Update for Pod %s\n", obj.(*core_vl.Pod).
GetName () )

o
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return nil

(5) Main FEZH, TLARLIEE 2-58

A58 2-58

func main () {
var kubeconfig string
var master string

// MIMEBIRENEERFE R (kube. config)

flag.StringVar (&kubeconfig, "kubeconfig", "", "kubeconfig file")

// SREREERE master B url

flag.StringVar (&master, "master", "", "master url")

// FEERHIER config

config, err := clientcmd.BuildConfigFromFlags (master, kubeconfig)
if err != nil {

klog.Fatal (err)
}
// BI# x8s Client
clientset, err := kubernetes.NewForConfig (config)
if err != nil {
klog.Fatal (err)
}
// MNIBENEFIR. B, 3T EMFEREFESECIE—TIN List-watch
podListWatcher := cache.NewListWatchFromClient (clientset.CoreVl () .RESTClient(),
"pods", vl.NamespaceDefault, fields.Everything())

// ¥iE—" BB REREIAFPATIRERIFTRY Workqueue

queue := workqueue.NewRateLimitingQueue (workqueue.DefaultControllerRatelLimiter ())
// Bl Indexer Ml Informer
indexer, informer := cache.NewlIndexerInformer (podListWatcher, &vl.Pod{},

0, cache.ResourceEventHandlerFuncs{
// HE Pod BIEERT, IBIEDelta Queue s Object £ NI Key, HIIA Workqueue 1,
LEAE BT ATRYE Object M—LEREMHITILIR
AddFunc: func(obj interface{}) {
key, err := cache.MetaNamespaceKeyFunc (new)
if err == nil {
queue.Add (key)

b
/ /Pod MIBRERIE

DeleteFunc: func(obj interface{}) {
// EEM Key ZRIRBENR., BANRFEHIREERIESHTERSRE, WRIETNET
THIRER, RSFZKICEEMRIEN

key, err := cache.DeletionHandlingMetaNamespaceKeyFunc (obj)
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if err == nil {
queue.Add (key)
}
b

}, cache.Indexers{})
// BIEEFBY controller

controller := NewController (queue, indexer, informer)
stop := make (chan struct{})

defer close(stop)

// BB Controller

go controller.Run(l, stop)

select {}

& —AMEHY Controller BLSEH T , ARG TRANTINER TN k8s IEHE ] Config SCIF,
# Config SHAFRUAE /root/ kube/ BT, BLEIBITIUE, 121745 R ARREIEH 2-59,

58 2-59

I0312 15:46:38.849495 25524 main.go:125] Starting Pod controller
Sync/Add/Update for Pod curl-666-6f68d49784-r2gln

Sync/Add/Update for Pod busybox

Pod default/mypod does not exist anymore

2R BEP R B T — Pod Controller, Controller ¥l T#|£E Default 154238 N
HH Pod: busybox 1 curl-666—-6f68d49784-r2gln, BAFH I mypod CEAFFEE T o

1
2.30” Kube-APIServer /8

e

Kube—APIServer 441 Ti A A2 E IR APL, WASEE & SCEIR ., AMNESTT AT
£ Kubernetes BIHE&ZMPERAENE? T HEINZ Kubernetes AP FP5 A1)

2.3.1 Kubernetes API i)zl
1 Kubernetes Z28F1, Kube—APIServer s&3a i I —MHA:, EX4MERE Kubernetes
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K] API, JEF XRS5 6443 ¥ [ SERFA T 2 A2 A 535 [R1X Al 55 6 9
TH o
(1) FPAATCMEE Kubectl, %/ EEEE REST KU H35R Z51/71A] Kube—APIServer,
(2) AP BT EERTHIIRSE ] ServiceAccount 23/5[A] Kube—APIServer,
—/MEKEIS AP EEE 2 A0 B, W 2-9 iR,

| Kubernetes APIServer

i

Pod

)
. @"%’%ﬁﬁ'

2-9 Kubernetes AP| 5k TELIE

1. INIE

K 2-9 RSO, &g (Kubectl T.H.. REST i RELEEREFH Pod 4 ) 4
FEPI N 1517 Kube—APIServer ) HT TP 15 KB et \IEX . FRA TG @ LRI
AT DAE B — A 2 MRS,

INEREH A TR R 15 R ESIGEN AR, R —AMESE R AT
—Ho WERFTA ISR A B, Man &P umRE— 401 f5 HT TP &, A
BB S AT EE B A, X SRR e S Bk s

TR ZE, BAR Kubernetes Wt H 2R 0517 Kube—APIServer g K T

YIS d e ST 7] H Bl %, {H Kubernetes %A X M4, AL APLH
G PR P AR SIS R

2. £1X

2-9 P RQBME E—2P 10 F OIS K T SRR SRS R 2 H =4 1
FRGARIREESE HT TP ik Iix ¢, BB R S A SRR SR 7 1

Kubernetes i 2 Fh kU, Hlm ABAC. RBAC #1l WebHook, %AV B2
AL B B Y, ﬁﬂ%@ﬂ%?%ﬂj”ﬁﬂ‘%ﬂ Kubernetes &t &/ M, WA
—/MEHGEIT SR, AAZE R ERGE ; R FTA AL 725K, ahs
IR A —A~ 403 [ HT TP R4
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3. NI

RSV SR S5 2B AR HI 2228, WiE 2-9 HRPEROFTR, A
AT LMEEEE AR K . AT g b ORI (E Gl Broe RO, W L B4HE
SKAEIEH . BEE T 2/MEAZHEN, SRR TR o

SNEEEERESARIE, IREEA—MEASEHIEHEL TIK, ARATERESL D
FAbHE SRR ERIELE . bR THRAGER AN, AR gL rTLOiE R i Bt g — e BiME.

— EUESRGEE A A SRR, b6 M AR B APL S REBHTIRIE, Z
JEE RN RGNS, BIIE 2-9 PR BR@,

2.3.2 \iE

1 I NERERRIABR

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

; Kubernetes £2#f A Wi Fh . —Ff /& B Kubernetes & LY ServiceAccount 5 5
! — R E A A RN RS E B, AR 7E Keystone I H
: P EE SO B P RAEGELE ldap R PSR AR APLIE KR4 E T —14
| ServiceAccount BRI FT, AIAREARLE, WiE— M A A EK

! ServiceAccount 5 & & BE i 15 Sk i) P2 A A FERI E?  ServiceAccoount FE
: Kuberentes 1REEE — Secret, X/ Secret ALFE—/ JWT #2011 Token, B4fi
| H Token H1/ Payload H1H] Sub FBAFNHE KM K&K TIHEZX Secret 1 Token
! FENTHI— 7], 15 K ATE R I P 425 42 system:serviceaccount:default:default, WACHS
|

|

|

|

|

|

|

|

|

|

|

|

|

Sk py
TH R 2-60,
KA3iEE 2-60

{
"iss": "kubernetes/serviceaccount",
"kubernetes.io/serviceaccount/namespace": "default",
"kubernetes.io/serviceaccount/secret.name": "default-token-bxzg6",
"kubernetes.io/serviceaccount/service-account.name": "default",
"kubernetes.io/serviceaccount/service-account.uid": "a96a30e3-3ee0-44cf-

99b2-lad4bdbc7632",
"sub": "system:serviceaccount:default:default"

}

\
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X P 2 M7 AL B 25510 APIServer, DUR LR =00 pl, &
KA AT T g ey, I HAET & AR CA UEFS (Certification Authority ) 2%
K, BBAIXRMERINIESEE, B2 HIES HH Subject FBAENH AR, K
Mg 2-61 & —/MET 7R e, B B9 P 4442 kep (Subject: O=system:kep,
CN=kep )

RBiEER 2-61

Certificate:
Data:
Version: 3 (0x2)
Serial Number:
08:e2:5b:3a:2c:8c:6c:06:80:£8:aa:1b:81:76:93:4f
Signature Algorithm: sha256WithRSAEncryption
Issuer: CN=kubernetes
Validity
Not Before: Mar 3 05:59:42 2021 GMT
Not After : Jul 11 09:37:38 2030 GMT
Subject: O=system:kcp, CN=kcp

2. INIESREE

(1) X509 #& FamikA5ALE

% PR UE B YUER W AAUE, IR 55 a7 290 RS P o e+ A IERTE, 20 P i e
UEARSS #eum il 5 W IERR IR . 25 P il 3 YOIk 77 =0T LU I Kube—Apiserver [#] ——client—
ca—file ZHUG M, EIRIMHISUFHREIEIR AL APT RS Z50% FumiiEfi o 5Ky
FI2 b I TIAER, 3ESKCERI AR IE T H Y Subject FBUINEY . FRATT
A LA ARG 5 2-62 A EUET NZY.

REBiE% 2-62

openssl x509 -in <iEP > -text -noout

(2) #4 Token -
A Token X NUE AT DLE T ——token—auth—file Z2EUE M, FEX/DNCHHFTERL
HA AR #I ) Bearer Token, UIHRAEARH Token, NIMAZIEE G APIServer, A
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THHL 2-63 J&2—> Token SUAFHI7RBI, E—F70L3E Token, HIFHAAIM 1D,

JGaOWpJuyBL8NXmeA9V341JOCkHIPOTE, system: kubectl-kcpml, system: kubectl-kcpml

P71 APIServer B 7£ HTTP 1% 3K 3k _E Al A Authorization AY 15 3K =k, EH A&
Bearer <Token>, [ Token WACHEEH 2-64,

curl -H "Authorization: Bearer JGaOWpJuyBL8NXmeA9V341JOCkHJIbOTE" -k
https://127.0.0.1:6443/

(3) 5[5 Token

B HEANE BB ISR, #r1 s BEIWAELS APIServer #HTHE(E (A1
Kubelet ), {HiE(EFEALET, TR LRSI, N 7 RMXNIRE, Kubernetes 1.4 2
JE BRI s RIETE R RO A RIES o TR ESARBGEF KI5
i) Bearer Token HY{E Bootstrap Token, iXff Token #E Kube—System Namespace N4
XY Secret, Controller—Manager H 45—~ TokenCleaner [#J Controller, ‘E2-fARLLE 2
A1 Bootstrap Token 4,

Token [ #% X & [a—z0-9]{6}.[a—z0-9]{16}, Token ] 77 3 #B 43 /& Token 1D, i
AT ER 7 BE . F UL W19 Secret ; 28 %643 #4& Token Secret, {RTFFE Secret H1, DA
Kubeadm @I #: [ tokencwbOly.cqdj5l0k2qal9evv Afi|, 7E Kube—System HJ Namespace
TEH— MR bootstrap—token—cwbOly ] Secret, A ACHETEH. 2-65,

apiVersion: vl

data:
auth-extra-groups: system:bootstrappers:kubeadm:default-node-token
expiration: 2021-03-13T13:44:23+08:00
token-id: cwbOly
token-secret: cqdj5l0k2gal9evv
usage-bootstrap-authentication: true
usage-bootstrap-signing: true

kind: Secret

metadata:
manager: kubeadm

-0 %
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operation: Update
name: bootstrap-token-cwbOly
namespace: kube-system

i HiZ Token /F} Authorization K335 [7] APIServer, KA mFEER] 1
P 2 1085 702 bootstrap—token—<token—id>, Bff system:bootstrap:cwbOly, iK1~
AL 5 B 2-66,

A5 2-66

curl -H "Authorization: Bearer cwb0ly.cgdj510k2gal9evv" -k https://127.0.0.1:6443/

FAH 515 Token NIE, FFEAE APIServer BEIEAR N ——enable—bootstrap—
token—auth JEZIZ%, WA HH Token Clear Controller, F5%4F Controller—Manager
R a2 0PI ——controllers=*, tokencleaner,

(4 ) ServiceAccount Token

ServiceAccount IANUESE F BT A FHAIE T, B AL 41 Bearer Token 25 1E
TR, XAAIEBERALIE AT AL E

D —-service—account—key—file: %4544 Token [y PEM #& =840 S0, AR
TREXNZHL, B APIServer [ TLS 709,

@ ——service—account—lookup: ARFIZE R True, M APLIERTMIERA Token ¥
GOAER

ServiceAccount #1 APIServer H #f1 6l] i&, Pod 7 iz f7 i 8 i Admission Controller
FeIE ServiceAccount, Bearer Toen #£:#¢ %] Pod [4FE Hx [, FEARFEFNNHES
APIServer i85, 0 LM#EH PodSpec [ ServiceAccountName FFBEEN 5 Pod 75 5E,

ServiceAccount & —1 Secret, 7~ WACALTE . 2-67,

RiBiEER 2-67

apiVersion: vl
kind: ServiceAccount
metadata:
name: default
namespace: default
resourceVersion: "361"
secrets:
- name: default-token-h29t7
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# Secret AEET APIServer AFFHY cA IEPF— JwT 1&XAY Token
apiVersion: vl
data:
ca.crt: <IFPBAR >
namespace: ZGVmYXVsdA==
token: <JWT Token>
kind: Secret
metadata:
name: default-token-h29t7
namespace: default
type: kubernetes.io/service-account-token

(5) OpenlD Connect Tokens

OpenlD Connect s&—FEX T OAuth? WMXATAIEMIE, HRAERTsCE, an Azure
Active Directory . Salesforce Fl Google, XA TR : H e MIIERSS 4
E3REL—/~ 1D Token, X/ Token f&—~ JWT ¥ Token, FHFWEXA Token 7

ifi[A] APIServer,

XA AGEREE L M O Auth2 KRB id_token B TUGIE, AIEATE R 2-10 IR

|
1 BRIMIENR 55 4% !

| |
| |
] |
: 2. iR [A] access_tokens :
| id_token Al refresh_token |
|
|
|

|
3. {i Ff] Kubectl 3@ i id_token 3 [7]

4§55k 3.7 /i Bearer Token

2-10 OIDCINERE

@ FREI P S EIRSS AR .

JS. IWT 24 245 IER

] 6. IWT A
17 s

@ HFP B4 EIR S HEALFE IR [A] access_token. id_token #1 refresh_token,
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@ HFH A Kubectl T EHER —token 23455 id_token BEEFEE A kubeconfig 1,

@ Kubectl ¥ id_token ERINIEE BBFEE KL APIServer,

& APIServer F it @ FUEFR A TW T Hr %84 M IERRTE

© 12 id_token AEELIII T,

@ R s SR A B AR

—HYSHRGEE, APIServer KR [ — /MR %5 Kubectl,

©@ Kubectl THA AL 5

PSRN P S BT AERI I A BEHE id_token 1, 7£ IR H Kubernetes
AHES B NIEIRS L H., FE— M ESRTORSIF RO, X TE = BniAiE
PR T — P2 5 A B KIS K T 4R

FF ] OIDC( OpenlD Connect ) TAUEER, F5EAE APIServer HHELEIT NSEL,

@® ——oidc—issuer—url: INEARSSFEOLR AUHBAE, 72T APIServer BT 254 %
ARSI URL, HA%37Z https:// B URL. IMETEFIE AR HIEI URL, IN&EEE,

@ ——oidc—client—id: &Jil Token [ Client 1D,

3 ——oidc—username—claim: i JWT HFHIHNFEAER %, BIARTE sub,

@ ——oidc—username-prefix: J T F ILARNIAIER G/ P58, 44 M P A9
— RIS, AR I 2 AE email, 84 H 48 <Issuer URL>#<Username
Claim>, WSGS%EN “-7, FASEHATE,

& ——oidc—groups—claim: #H JWT F B ANFBAE 44

© —-oidc—groups—prefix: HAWEIZE, FrAAHEK DB RIS, DLk S5 A
B IAIESK B R A58

@ ——oidc-required—claim: ZEEXHHE [D Token H AR B, AN E T iXAME,
M4EIEFS I A AFAET ID Token HEAVCHUE, EERERLIEEZ AN,

——oidc—ca—file: £ BrAFRALETN CA IFB R, BRIAMGEENAIR CA IE
B HIEEZ

OIDC IAUESEI WACHS I . 268,

RBiEER 2-68

func (v *IDTokenVerifier) Verify (ctx context.Context, rawIDToken string)

(*IDToken, error) {
jws, err := jose.ParseSigned (rawIDToken)

99 |

o




/
-2
e

%
. @ ZEENBFFA: Operator RIESsLEE

if err != nil {

return nil, fmt.Errorf ("oidc: malformed jwt: %v", err)

// BR¥T OWT BY Payload 289>, JWT DR=ER, DUESTEADIEMN, 52 Payload B8%7,
& JSON M8, {#F base64 HITHID
payload, err := parsedWT (rawIDToken)
if err != nil {
return nil, fmt.Errorf ("oidc: malformed jwt: %v", err)
}
var token idToken
if err := json.Unmarshal (payload, &token); err != nil {
return nil, fmt.Errorf ("oidc: failed to unmarshal claims: %v",

err)

distributedClaims := make (map[string]claimSource)
for cn, src := range token.ClaimNames {
if src == "" {

return nil, fmt.Errorf ("oidc: failed to obtain source from
claim name")
}
s, ok := token.ClaimSources[src]
if lok {
return nil, fmt.Errorf ("oidc: source does not exist")

}

distributedClaims[cn] = s

}

t := &IDToken({
Issuer: token.Issuer,
Subject: token.Subject,
Audience: [Istring (token.Audience),
Expiry: time.Time (token.Expiry),
IssuedAt: time.Time (token.IssuedAt),
Nonce: token.Nonce,
AccessTokenHash: token.AtHash,
claims: payload,
distributedClaims: distributedClaims,

// B Token 2T THA
if !v.config.SkipExpiryCheck {

L — - —m— - —— - —— - —— - —— - —— & —— - = - — = - —— - — = - = - - — - - — = s = - == - == - ==
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now := time.Now

if v.config.Now != nil {
now = v.config.Now

}

nowTime := now ()

if t.Expiry.Before (nowTime) {
return nil, fmt.Errorf ("oidc: token is expired (Token
Expiry: %v)", t.Expiry)
}

if token.NotBefore != nil {
nbfTime := time.Time (*token.NotBefore)
leeway := 1 * time.Minute

if nowTime.Add (leeway) .Before (nbfTime) {
return nil, fmt.Errorf ("oidc: current time %v before
the nbf (not before) time: %v", nowTime, nbfTime)

}

switch len(jws.Signatures) {
case 0:
return nil, fmt.Errorf ("oidc: id token not signed")
case 1:
default:
return nil, fmt.Errorf ("oidc: multiple signatures on id token not
supported")
}

sig := jws.Signatures|[0]
supportedSigAlgs := v.config.SupportedSigningAlgs
if len(supportedSigAlgs) == 0 {

supportedSigAlgs = []string{RS256}

t.sigAlgorithm = sig.Header.Algorithm

/] BRERZEIER
gotPayload, err := v.keySet.VerifySignature(ctx, rawIDToken)
if err != nil {

return nil, fmt.Errorf ("failed to verify signature: %v", err)
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if !bytes.Equal (gotPayload, payload) {
return nil, errors.New("oidc: internal error, payload parsed did
not match previous payload")

}

return t, nil

(6) WebHook Token tAIE

WebHook YIEFLZ&—FEREHLE, FKKIE Bearer Token BYIERFNE, ZdH FXFIA
W FFER B TS,

(D ——authentication—token—webhook—config—file: X &—/NA B304, TR
5 IA]IZEREY) WebHook AR5

2 ——authentication—token—webhook—cache—ttl: ZEAFIAUERTE], BRIASE 2 435,

@ ——authentication—token—webhook—version: {5 MBS AS & 16 F14208 WebHook
HIEE., TokenReview A PA# A authentication.k8s.io/v1betal B authentication.k8s.io/
vl, ERIAMIE authentication.k8s.io/v1betal,

M i — > Bearer Token 2977 APIServer i, WebHook A TER IS
Token Review X %1 JSON #&=[AlE i IR 55 28 KIEIHK, XMW EHEST Token, 1T
U RS g IR 8145 TokenReview X4 [ Status FEHHFEHNE, WAEE HGERINIEZ
FUSCh U

(7) AUEACHL

AT LA Kubernetes 1 & —MATEREE, X AIAUEARELRE SRR TE KL kX %4
APIServer, APIServer MiENLHIRBIA A . BHINMERBEFEZEUTIVNSEL

(D —-requestheader—username—headers: A TISEH T ZHE, RXSKR/NE, #%
R A P Bl

@ —-requestheader—group-headers: ITHEEHINE, RXHKNG, RIS
P HNATR.

3 ——requestheader—extra—headers—prefix: 5§ EZIMNIFNFE, AXSK/NE,

@ —-requestheader—client—ca—file: $§ TAH IR i IR, FERETE KLY
RPAZRT, AT E SRR 2 P s e B S IR AR A A 3 T 5T

NPT IER RS, R AT L 2 BT, B P2y APIServer #2AEA X%
U UE T
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(8) FEAINIE

ARG, AR E B Tk AR 2 TS SRS A N E 2 TE K, PR T AP
% system:anonymous f1ZH system:unauthenticated, fEftE | Token S5 UEH B T
EL VIS4 b, 1RETICRL Bearer Token [IECEHILE] 401 RARAET IR AT
it Bearer Token HYIEACKHAN N AT K

£ Kubernetes 1.6 ZJFHIMUR, A1RERGEZNE AlwaysAllow, W FEZTTRIEAE
ELEEDD

2.3.3 %R

£ Kubernetes H1, 15RIERNAEACF B2 AT A NE, SRR e 28
MFRAEHEIE K . — MR & — LRI EDRA BEHEN T —, BOAR L TR g
1E#Y. APIServer SLRFZ RG], QRIS T2 ThAE, Witz R AT . A0 R4UT
WA A — MR E A B ZIE K, IBASSZ BRI, JFHAS SHASIR ;
WER P A RS G SIRA W, IEATERSAEL, WRIER RS, 2Rk E—14
403 FRARZSHD o

Kubernetes #(t 7 LU JURHE WSR2,

(1) Node: =ML HBEAAL:, H Kubelet A& H TG KIEHLEERERE,

(2) ABAC: BT EMMRZEE (ABAC), &7 —FslEslyae], it
HEEMERIRM, FTRBORE T . XUk g ] DL AT S p Jm i (- etk
TR MR HREEE ).

(3) RBAC: EFAamriiEs (RBAC), —FhET a4 i ki
BT PR NS SRR T ¥R . RIS , U5 AR A BN P TR (55 (A
E . QIEESEECU) HIGE

(4) WebHook: WebHook & HTTP [, B&RILRRST X POST 1Kt
FTEERL,

f APIServer HIRZIZ%H, AL EZM A R SERUES:, ATLLREE— ez, iz
FTIHERUR PR, BRI

(1) ——authorization-mode=ABAC: BT @M TR ( ABAC) f= i AR
SRR

(2) ——authorization—-mode=RBAC: J:T & 71 [A[ = 6] (RBAC) #&= s vF i A
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Kubernetes API SIJEEFI/EH R o

(3) ——authorization—-mode=WebHook: WebHook &—7Ft HT TP [alifffi=;, fifH
FHIZERE REST Ui s i HLEEAL

(4) —-authorization-mode=Node: 7 ;SRS — PRIk HI i 1Y S AU, LT
Kubelet A 1 APTiF KIS T8

(5) ——authorization—-mode=AlwaysDeny : HARIRFHIEFTATER, (G HARAH TR,

(6) ——authorization—-mode=AlwaysAllow: IR ARPFFEIEK, (NVEAFE API
TR AU A AR

1. RBAC £4#%

|

|

|

|

|

|

|

|

|

|

|

|

| RBAC SR R0l a1 FR P 0 € R o ST P 4 R 77 5
i M E LU APIServer {# H rbac.authorization.k8s.io API ZH T B Y5 A 4 5 45 M i
| FUN . APIX4:: RBAC 9 APL AT 4 Fixt 4, mTLAHEH Kubectl (261 Pod —F-1f
A,

; (1) Role I ClusterRole
! RBAC 1) Role il ClusterRole 38 T —ZUBLIRBLIN, HLI 255 ST o i P
: HATRIEERUR, R P AT IR 2 268000, SE N A BOTSE. Role fE—MREE)
| Namespace HEHN, Role J&TH/MEFEN Namespace, 152, ClusterRole Ag—"
! Namespace 0 F [10% IR, AHALH Role fil ClusterRole, +&[K°A Kubernetes [T
! % n]gE/& Namespace JUFE LA §E/ZTE Namespace JEREIN Y.

; L B 2—69 42 Role 7~

|

|

|

|

|

|

|

|

|

|

|

|

RBiEER 2-69

apiVersion: rbac.authorization.k8s.io/vl
kind: Role
metadata:

name: ns-admin
namespace: myspace
rules:
- apiGroups:
- [""]
resources:
- pods

\
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- pods/log # MFHEIFHISIF
verbs:
— ["get", "watch", "listll]

ClusterRole ;2R HE R, S LUEEROUHE TR, JE RN, A B2 5 Names—
pace 5[] Namespace VEHEITEE, (SIS 2-70 & Coredns [ ClusterRole 7~

RiBiEER 2-70

apiVersion: rbac.authorization.k8s.io/vl
kind: ClusterRole
metadata:

name: system:coredns
rules:
- apiGroups:

nwn

resources:
- endpoints
- services
- pods
- namespaces
verbs:
- list
- watch

- apiGroups:

resources:
- nodes
verbs:

- get

(2) RoleBinding #1 ClusterRoleBinding

RoleBinding M A E—AH PR TFAEM OHE L HIRIR, Ba& 3R (. 4
RS M), IR iz 7 s . RoleBinding 7% F4# 2 Namespace IR,
ifii ClusterRoleBinding P AEARRFIEE T [RIALFR .

RoleBinding 7] LA 5| Fi [F] — Namespace H1 ] {%:fi] Role, =¢34, RoleBinding 7] DA
5] i ClusterRole Jf ¥ i% ClusterRole 4} & #I| RoleBinding ) Namespace, 1 5% % %
ClusterRole Z8EH|EFEF T Namespace, Z(# ] ClusterRoleBinding,

FRHETE A 2-71 J2— RoleBinding 17~
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apiVersion: rbac.authorization.k8s.io/vl
kind: RoleBinding
metadata:
name: ns-admin-rolebinding
namespace: myspace
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: Role
name: ns-admin
subjects:
- apiGroup: rbac.authorization.k8s.io
kind: User
name: kcp

TR N E s AR AL, FTEME—1 ClusterRoleBinding ( A4 #:
2-72 )

|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
: apiVersion: rbac.authorization.k8s.io/vl
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|

kind: ClusterRoleBinding
metadata:
name: system:coredns
roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: system:coredns
subjects:
- kind: ServiceAccount
name: coredns
namespace: kube-system

2. Node £4%

Node 8 E—FhL FZAUEZS, L6 Kubelet & Hiff AP i >R T44, Node %
BLAVF Kubelet X 2 #gg A #ERUR, #141, Services. Endpoints, Nodes. Pods &
Zi. M systemmode 23X Kubelet ZHAFHEAT AR, ZEAEH] Node S84, 77 EAE
APIServer JE8I2#(H 1 ——authorization—-mode=Node, RBAC,
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3. WebHook &=

WebHook %A+ HTTP (9 EIEHLE], XML Mk SE i, APIServer £3[f]i%
s AU S5 A A& —A> POST 153K, 153K Z—> SubjectAccessReview X4, iX/Mif
SHPAE THA PSRRI, FR RS T8 M IR s0E K B AR E R, EEH
WebHook %A%, FFERINATT S,

(1 )——authorization—webhook—config—file=: iX+&—> kubeconfig &= & A,
user FEH A apiserver webhook, clusters FEE5 | /RS o

(2 )-—authorization—-mode=Node, RBAC: j5H WebHook %4,

2.3.4  ENES

AR ZERN Z R AN RN —BAS, fESMIMERSERUP R JG, 28
Kubernetes APIServer HigK. EMTLMEAHHIE 2174 APIServer H, 1EHAIEAE
HHPIRZEENSEE . BIEAPRENTHENRER, SENEEA,

NSRRI AP BE: 56— B, 817 Mutating Admission #4 &5 55 —FrB,
1217 Validating Admission ¥l g8. UTHRAL— BB ¥ il gt 7z sk, WEE N
SO iR, JF HARH R A

APIServer Y #FEINITE 2 MBI #HIThEE, it ——enable—admission—plugins
FCE, WIRHE T2 MEAEGE, TS BIr AT #R. THZILAE

FHTHE AT H 2%
(1) AlwaysPulllmages: i A#5H #8428 Pod HIH EUEAG SRS SR FIE ML Always,
PRAP ZF P SR A 05

(2) PodNodeSelector: i A\ 34 218 I 13HA AR as TR AN 42 B e R B O R
f& Namespace H1A] DU FHBRLES fb s

(3) DefaultStorageClass: lﬁ[ﬁ/&)\?ﬁfﬂﬁ‘%/{:\?’ﬂ PersistentVolumeClaim ¥ I ER A
i Storage Class,

(4) ExtendedResourceToleration: SERFHUN SRR &L, N TR ALEAE
R X BURRREECEY Pod I/ TEIX ST i b, — AT S4TI5 A Pod BB TAEIX Y
PTG R, X EGIER 2 B3N Pod BUE A5 A

(5) EventRateLimit: I AF=HgsRE] Event 15 >KAHEEE, Z5f# 7 APIServer fE7T.
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|

; (6) ImagePolicyWebhook: i# i WebHook 1 % Image %K W&, 7 L [q] I B B
! ——admission—control—config—file,

: (7) LimitPodHardAntiAffinityTopology: i AN#2f 47 Pod SEATMEAN A1 M
| P Pod 5 TopologyKey HAEA: kubernetes.io/hostname, 3MIHE4E

! (8) LimitRanger: [ A Fge<>f Pod % B E X IFEITKAIPE S, EIE 760
: LimitRange X4,

; (9) MutatingAdmissionWebhook: I A= fil#5<2 1] WebHook k554 KixigK, H
! TASEE RS RN SE

: (10) NamespaceAutoProvision: I AFEH| #4482 Namespace | IR ITIE K,
| UWERASFAE Namespace, NIFHZEANE,

! (11) NamespaceExists: It AFE i #4482 Namespace 76 Bl N PR IIE K, WA
| T74E Namespace, ABAHEALHEK,

' (12) NamespaceLifecycle: M A\F= i #5225 (RFE— N EAESHS 1R Namespace HH
| BIEEXT G, FEAEL0 (5 T ATFAE) Namespace 153K, Ei2%5 1EM B Default, Kube—
; system #1 Kube—public jX 3 /> Namespace,

! (13) NodeRestriction: HAEASEFI#A RG] Kubelet HATLMEL Node 1 Pod X5,

| (14 ) OwnerReferencesPermissionEnforcement: I AFZ #0744 %10 metadata.
| ownerReferences [JiA], FJARZNGEA “ME" SERMHAA GRS E,

| (15) PersistentVolumeClaimResize: i A#=Hlga 55 EEL PersistentVolumeClaim
: IR/, BRAETE StorageClass X E T allow VolumeExpansion S4 True,

| (16) PodSecurityPolicy: ttifi A= HlEsE Pod GIEAME SN ERIEM, FFHLREFRA
| 24 ERSORTTG Pod 4SS R Pod.

: (17) ResourceQuota: I i A 2 il @5 & W 2218 AN 5 3K, FF R & A F R
; Namespace H ResourceQuota Xf G M ZE T2, AR AE Kubernetes #4 H&
! ResourceQuota X4, MIDAZIUEEFH A A2 HI 2R SRR AL 2R o

! (18) ServiceAccount: M AFEFIFESLHL ServiceAccounts [ HBIK.

| (19) StorageObjectInUseProtection: I AT ZR R IELEMEH I PV A1 PVC A
! il 5

| (20) TaintNodesByCondition: M1 A 4% il #5 K87 Al 14 1) Node Frid 5 NotReady
:

\
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NoSche dule,
(21 ) ValidatingAdmissionWebhook : [ A¥E i #3(8 FH WebHook JaEE=KA1H 12

IR E R
2.3.5 Kube—APIServer 2§

%, Kubernetes API FTR4ERR B I 5 EEALBE REST 5 KAV BN R 7.
O Kubernetes APT IRGSACEEPEE R BEE, W1 Pod BY Service, QNS NSERAINE & XL
B G, A LU BRI DA,

(1) CRD @M=, A HE RN RN T E R, EEENT, &
FX B & RIS — B & XCEIRP Controller Z5A M/, XX IMEAL T — AN EIEH)
P A= APL, Controller < [RJ H & SCR IR 4 PRSI BLRA

(2) Aggregation AJ DLLEFI P IF A MITERE AT APIServer SREEHH & LK
RS, #0000 Kube-APIServer 23FIf KL KBl APIServer #LBE, JrA % F &R Al LA
UM

Kube—APIServer 2477 3 FIR %, 452 APIExtensionsServer, KubeAPIServer
F1 AggregatorServer, BTN _FARKIN 752 AR 5,

(1) APIExtensionsServer: F /7 AJ DA i CRD ) 757 =0 4 J&& Kubernetes [ Iz 55,
APIExtensions Server 4bB CRD F1 CR [ REST 3K, WRAIERZE ) CR, <A
404 (TR o

(2) KubeAPIServer: X452 Kubernetes A0 IR SS, ST BN & YR, 41 Pod,
Deployment F1 Service ¢,

(3) AggregatorServer: f /' 1] DLl i Aggregation 77 4 & Kubernetes [ IR 55,
Aggregator Server SATTR T ERIL KA SR E 19451~ APIServer,

1
2.4 KB

\\\\\\

IREEANLH T Operator HYJEFE . CRD 1 Controller. CRD AFA HEAL T —F1fE Kubernetes
R E e CEIE T2, Controller T H & IR, JWIEEHE, Controller
SRR, PATEMRAE HE, IR A SEBROR A 23 R 2 E i 2R A
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AREIBNAT Client-go: Client—go JF H L5 T 5L Controller BT A ML ; Kube—
APIServer: g WIRIIEMEIG R A ELEM APIServer, BAEINIE ., SBFNE AT
AT,

WferpIESEI H L Controller 7 FF AT EAEEH] Kubebuilder #4% API, Controllers
1 Admission WebHooks, SZHIAT Kubernetes H4 . 5 3 5148 Kubebuilder,
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1) Kubebuilder 1852215

e

3.1.1 fI 4% Kubebuilder

WA TR, (17 #E] Kubebuilder &—MH Go 1EF M Kubernetes
APlIs HIHEZR, IS Kubebuilder, HFRILUEME—ERHRZMFEESR, H CRD H4
# API, Controllers 1 Admission WebHooks, SZHUX k8s FU# i

Kubebuilder H 1) 3= % 2H 4 £ & Manager. Cache. Client 55 Finalizers, X H1,
Manager A FELIEEAINZ, ATTHIUGIL Controller, Cache. Client fTE; Cache
2H 441 T 4B B SharedInformer, Watch R{FER GVK B GVR f94846 (3. M. #0),
DLl &2 Controller f#J Reconcile ###; Client ZHFE TAEH SLBIX ¥R IR EFT CURD #:1E,
CURD #/FE12€%) Client HgkfT, HAKNSEEAE (B, M. 80 BRI APIServer, 3%
BE (£ XA AR H) Cache; Finalizers 24433 f 140 B Kubernetes %R A T
briBte, PREEIRSHN BRE e M Cache HSZEREY, 5 HEAR AT Hh PR

3.1.2 Kubebuilder 22§

Kubebuilder i Fft * W%{ ik %
F4 TH., ¥ Kubernetes CRDs “{__ Controllers
M Al 9 2 B8 ) CRD # 17
TEACE S, BAE & -~ |
fseE ey Tk || [ oere [P re—e] CRD Tonpa
Kubebuilder [ 244 & SCH)L Reconcile
JRHE, Kubebuilder ZEA4 40 Contaller LpoConrole M?nager ~— GetClient
K 3-1 firm. —|Ge‘?ca"he

BT 3-1, Kubebuil-  [E+ Scheme Watch Cache Client
der SR PR & I B L‘Q‘Wmh
Jr RO ERI 73R User Write
Defined. API Scaffolds,

Controller Runtime .
Kubernetes &f#. 31 Kubebuilder 524
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Kubebuilder Scaffolds /&SEHLX MHFIREAOIIEHE, Ef5) APIScaffolder X4
frie, 2T CRD |9 Template 1 Controller HIRZ/ OGRS ER

CRD 15 UM Controller B MEAZ OB SEUS, User defined HISHRITIAK
PR, FEE P IRIESLERg 5, X1 CRD MIZ5M)aE ), HJARX B CRD HIEE T LA
BZ45 B, AP FRFESLEL Reconcile H2 %, Reconcile A4 M7 N AELINE?
I FATI AR 431 Controller Runtime fERAVE L LAE, IXH, &G 1% Reconcile Y
G, P BEENT CRD 4544, TMfE Kubernetes SAHT, AESIHUXFER] CRD S5#4E X,
Reconcile T8 HMEE . 45FIKI5, B € LT MysqlCluster{Name: demo, Num:
3} XFEMEE IR, A BEAERZETAIE MySQL AR, MiidiE MySQL SIS 2,
W& Reconcile IR TAE,

P E & IR 3 88 TAF AT 22 — > Kubernetes S5,  HI 28R FR & N THI Y
#4y, B TS CRD K47 Controller, T2 4T Controller L HAZ OB 47 THiT
Controller Runtime ZEr] PASZHL,

7£ Controller Runtime #3tH1, Kubebuilder #4# Hi 3k ) CRD £ 3E 81| Scheme &
P, M7 Kinds 5XRZH Go Type LS, HI%E T Go Type, WLREME HIE E 1
GKV( Group Kind Verision ), iXtl& Kubernetes A & IRAGEMSE, 25F11K105, 3]
2% 7 — Scheme, “demol.example.org/v1l” .Demo{}, X/ Go Type Mg%] demol.
example.org/v1 [ Demo GVK, M Kubernetes [] APIServer FEURIHE4 JSON N2 ILA:
THTEE 3-1,

RBiEER 31

"apiVersion": "demol.example.org/v1l",
"kind": "Demo",

"metadata": {

XA Go Type, BEWIERIHIIEEL GVR AU E, MIMHEALZS Controller, 2REUHEL
HPRAS, BPEMRE AP %, 1AE Controller Runtime H Controller Fe/&H5iR T Scheme Z 4,
AR Manager FIRIGAME . ZENEBITIF, Manager (IR Controller Runtime
FERIIAE Manager X4, 45 Client, Cache S8 E L TIF, X5 Client gl LASZEL
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\

X CRD Hy “HE. M. 2. &7, BPAUEE. MER. S8, EiSEdRe, maAmmg Ly
AHI Cache FSEIN . X B Cache fA5 lWT CRD IVZEML, B2 IE0T Scheme,
MR ITE S Controller AR H GVR W, FFAIEN B W, I SEEL Y T E]
Kubernetes 1) CRD KA ALK Controller (HHEZEFE Reconcile TAF.

Brit 24, Kuberbuilder T HAER WAL AT Finalizer, B T4L# Kubernetes
TR A TOUMN (08 e, O e A N 5 BB A% M Cache FRSZERCEN, I8 BEAH ¢ A HAth 255
OwnerReference Fl TE B VLRI, X FAEf—/XF %, %€M OwnerReference “ZEt
ERRMEEN S, WX RESWEE, RN ENAETE, el Owner X411
Controller (FFEIIFE; Index HTHRMTHFINZAF, $&THE B 203,

32 Kubebuilder fEis3F

S e o o

3.2.1 CRD {4t

T Kubebuilder FUANH, FATEL T T Kubebuilder FUIIRES JEHE, MATTHIA,
FATENSHT Kubebuilder SR AIE TR, 156, FATELEM LSRRI LA
H %E X CRD, Group %7~ CRD /@MU, R LIS 2 FOREIRUA . A RIS IR ;
Version 37~ CRD [IfRAS; Kind #78 CRD (928, EARIACHDIEH 3-2,

HKBiEER 3-2

# kubebuilder create api --group demo --version vl --kind Demo
# kubebuilder create api --group ship --version vlbetal --kind Testl
# kubebuilder create api --group ship --version vlbetal --kind Test2

AT LIRS, BAVEEE—T APLEZ HiRIM CRD XA, 2RSS 1T
TR — R4, B LIARZEGIF, GIEET 14 vl fARny Demo BB, Hit, EH
AL T {kind}types.go HI3CE, Rl demotypes.go ; [AIIFAIEE T 2 4> vibetal MASHIA
FZRB TR, WTAEEI AR T 2 NSO, 7342 testl_types.go. test2_types.go.
FATEF] Kind & LT IEIEMAE Kubernetes H—E LK E FHRETF:L, 06 I SCA#D
H B/ NE B, 1K Kubernetes —MZ)E . IF HAE MR IRAE L d
HesA14 groupversion_info.go. zz_generated.deepcopy.go XA, EATHINEH EHAWg?
iX5 Scheme A FEIA SE, B Scheme JHITIX 2 MNSCASEEL T CRD AOVEM A SR M#%
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IJ_I\ ’ ’/EQ‘{Z’KWJ{‘EE%?%;‘%‘ 3_30

HA3iE% 3-3

[root@crd /demol# tree api/

api/

F——— vl

| — demo types.go

| — groupversion info.go

| — zz_generated.deepcopy.go

L—— vilbetal
— groupversion info.go
— testl types.go

F“"testZ_types.go
— zz _generated.deepcopy.go

FIXE, OISR Fid 3 ANUHEE SO, BT 2R RS BT EAANA,
Bl demo_types.go. testl_types.go. test2_types.go, iXJUMICIFHIAAEA AL mER
ZESG? TNHIRATAREEE — T RS BARNES, S eI TR, ARG S5
BT AR EMZES, FCEMIXE, #AaENL, Kubebuilder G HIK CRD, ZEFE
RS, AP A T2 E QRIS AR, i Controller FITMERS /102 4, X AMREITL
R, T RIKEH Kubernetes CRD WY FRIGARE A4, AT LAHBIH P a2t

FTAFRA TR A test]_types.go WARFTULHT (BEGTE A )o Testl Rl H I
M ZE R, 15 metadata, spec. status, LN 4EA [T Kubernetes ¥ & ¥, 40 kind,
apiVersion &; TestlList M THFIIFIZHRGERMR, BI24 H A A X —2R0TER, % testl 11
WAMAE T Ttems B T 73N, init) MW7 IERIER R SR BI2E B2 Scheme
NFRZHT ship ZHAY vibetal BUAST, #ES148 Kubebuilder HEZRAINEE, FM1HEA T Scheme H
TER, fEXEAIT, BARAEH # 3-4,

Ri3i5% 3-4

type Testl struct {

metavl.TypeMeta “json:",inline""
metavl.ObjectMeta "“Jjson:"metadata,omitempty"’
Spec TestlSpec "json:"spec,omitempty"”

Status TestlStatus “json:"status,omitempty"’

}
type TestlList struct {
metavl.TypeMeta "Jjson:",inline"’
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metavl.ListMeta "Jjson:"metadata,omitempty"’
Ttems []Testl “json:"items""
}
func init () {
SchemeBuilder.Register (&Testl{}, &TestlList({})
}

7 CRD HYE AN, FATIATE R EE R Controller #3473, iX AT L@ ACRL T B 3-2
M Lacar AR R Controller SCAEREEEE, T, WAVKE—T X4, H
HifgF—A~ CRD, ERIASBIEX AT {kind}controller.go 3£, Ul testl_controller.go, iX
W& CRD Controller @& AL E, EAKACHEH 3-5,

K358 3-5

[root@crd /demo]# tree controllers/

controllers/

F— demo_controller.go
F—— suite test.go
F“"testl_controller.go
L test2 controller.go

AR 4 {kind}controller.go LRI ASEMAWE? N T MR R, FRATERBGT 2L
o BIEEEIRATRIN, HBIAERN Reconciler BIN R4 FR2 {(kind}Reconciler, B
Ji i Reconcile(), HPEEFEX A BRE A AN B HSERON .1 CRD #41E T/E, T
(R 2edE | BT TR, HAN, BATEEIT SetupWithManager J7%:, X7 ¥EI7E R 2
fFAa? T—RESRENH. X8, RIMAFEERE, BHT CRD Controller 225, %
F5e0E, CRD Controller A Bz T, BARNZIARLIEH 3-6,

358 3-6

type DemoReconciler struct {
client.Client
Log logr.Logger
Scheme *runtime.Scheme
}
func (r *DemoReconciler) Reconcile(req ctrl.Request) (ctrl.Result, error) {
= context.Background /()

1
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
|
! - r.Log.WithValues ("demo", req.NamespacedName)
| // your logic here

! return ctrl.Result{}, nil

|

\
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}
// SetupWithManager sets up the controller with the Manager.
func (r *DemoReconciler) SetupWithManager (mgr ctrl.Manager) error {
return ctrl.NewControllerManagedBy (mgr) .
For (&yangweiweivl.Demo{}) .
Complete (r)

3.2.2 Manager ¥k

w4 CRD iy APL, Controller, FATEZM A, CRD ZMF HELHIBEIE, T
HE T IE R R, ARABAESIINE X CRD Controller WA MHIZERE | 81T, XE
AH Manager Z5H0 5, A4 Manager @AUa KA INE? FENEZ AT, FRATHCHA
Kubernetes s&—2LL Go 1E= LI PaaS Zafi &, Ht, XESZFLR Controller £
FEFPAZ Go THE AT, BRI 02 main SCAFHTHT main( 751,

1 3 Kubebuilder T2 F A & 1y APT BE I, B 1 618 CRD SCHRAh, I8 Ak T iz 4T
Controller XN IJT Y main 0. CRD main SCAAF= A REIA S AR BA I, %
BB 3E2E mT LA E 17338 Kubebuilder AERS ( github | ). 81 main PR, AR¥EE LK
CRD B8, MAREFLE, EHH main KA. BN RELE Manager FIRIEEL
CRD HJ4%E . Manager HJJE50,

IR BB S Bk B e B Manager INRIIGICIERE (AEEEEM
). Manager FIRIEZAER) T ctrl. NewManager J5ikSEHHY, XS5 A A2 B AR 7]
Controller—runtime ] manager.New 77, £ New H7EHT, SEhRatRiEe ARIZ2EL
HEFT Manager X4 1f] Scheme, Cache, Client ZEfER[{RIIAMATEE . X HSEAERTTR 28
Kubebuilder #EZEH}, FA1HEEIAY Client, Cache EH %, 1l Manager HJ New J5 3 H1 ]
Scheme A8, ZfEHI Kubebuilder T. 5., R CRD AR main.go AL EEEL
main AR, RXEP) Scheme C&40E T CRD. 25, ¥tk Manager X4
RS, @i Manager B Cache W0 CRD, —H. CRD LTI T, Cache WT
B R T, Biesfili Controller HIPMEFE/F Reconcile TAFE, HARNZ AR H 3-7,

RBigE 3-7

//Kubebuilder #JIBH Manager SR
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L — - —m— - —— - —— - —— - —— - —— & —— - = - — = - —— - — = - = - - — - - — = s = - == - == - ==

mgr, err := ctrl.NewManager (ctrl.GetConfigOrDie(), ctrl.Options{
Scheme: scheme,
MetricsBindAddress: metricsAddr,
Port: 9443,
LeaderElection: enableleaderElection,
LeaderElectionID: "{{ hashFNV .Repo }}.{{ .Domain }}",

})

// MRHRY, BEERER

if err != nil {
setuplLog.Error (err, "unable to start manager")
os.Exit (1)

}

//controller-runtime/pkg/manager/manager.go XA New 5%
func New (config *rest.Config, options Options) (Manager, error)
return &controllerManager{
scheme: options.Scheme,
cache: cache,
client: writeObj,

}

//0ptions X T BIE— Manager STRISEEME
type Options struct {
Scheme *runtime.Scheme

3.2.3 Controller #1Uffk

Bk, FAT4EEL 34 Controller IR IR IE R, I ATEDN T CRD HI M4,
Kubebuilder X4~ “HFE” TH, |ATATEUPEAE K Controller I3CAF, #F4-AD 7B
WAL 3-8, HILAT L, CRD [Y Controller #IIGMA A% O G/ SetupWithManager
Ti¥k, EEXATTE:, AT LASER CRD £ Manager W4 45, fJ5 i Manager X

G start J7K5ERL CRD Controller FIE1T,

RiZiEER 3-8

func (r *DemoReconciler) Reconcile(req ctrl.Request) (ctrl.Result, error)

= context.Background ()
= r.Log.WithValues ("demo", req.NamespacedName)

o
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// BEREEXNIDEE

return ctrl.Result{}, nil
}

// SetupWithManager {¥F Manager & Controller.
func (r *DemoReconciler) SetupWithManager (mgr ctrl.Manager) error {
return ctrl.NewControllerManagedBy (mgr) .
For (&yangweiweivl.Demo{}) .
Complete (r)

B eAER) Controller—runtime G4 Builder ¥4, 4B 58k Complete J7 kT, 5L
Brenl T CRD Reconciler MAHIRIGAIL, THIX M Ge— AT, EXAEEI Reconcile
PARr

TR _Edk a2 L, ctrl. NewControllerManagedBy
TTESLFRHEDD Controller—runtime 3¢5k 17 Builder X4, & & CRD APl &
M) Scheme (55, M54 CRD 1) Controller F5Z WY CRD 285 | ARG EE, X
NI E— /& Complete it RE . N TETHIRE, FEAHS BRI B 3-9,

RI3i5% 3-9

func (blder *Builder) Complete(r reconcile.Reconciler) error {
_, err := blder.Build(r)
return err

}

// YIENBER, FHIREISIEMN controllerManagedBy.

func (blder *Builder) Build(r reconcile.Reconciler) (controller.Controller, error) {

// %8 ControllerManagedBy

if err := blder.doController(r); err != nil {
return nil, err

}

// 1®E Watch

if err := blder.doWatch(); err != nil {
return nil, err

}

return blder.ctrl, nil
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1E # E Controller 1 77 s 79 ¢ B8 2L (1 75 4~ 25 B8 2 doController fil doWatch, 7£
doController (i FEH, SEFRGIE O A BER 58k Controller X R A EE, T SLBIEET
Scheme F11 Controller X4 ] CRD HI SRR, TiEMEE Controller B FEH, BRI do
FBESLBRON B A2 Reconciler 2 2B Lk, k& 7E Controller W R A2 ),
WAIRSEIX AN E LHTT e BAEAAIE Reconciler Xf4¢[A] Controller P AEBERIN? SLPr L,
1+ Controller ¥IIGALHIIRE R, &8 T Options ZE06 4 H1i% 1117 Reconciler X4, F14
HAZBZ: T Controller MA1 do B, FRLALTRATIM SetupWithManager 77 (s,
AMUFERL T Controller FIRIEARM, 5ER T Controller MW Bt FVEN S A ISR, [FI
¥ CRD AL T ¥ (Reconcile 773 ) #HT T HIL. Zit, FRAT5EM T Controller 1
Gt i, BARNAERARLEE 3-10,

REBIEE 3-10

type Controller struct {
Do reconcile.Reconciler

}

type Reconciler interface {
Reconcile (context.Context, Request) (Result, error)

}

3.2.4 Client PItik

SEER Controller f, ANETBEGHL T B FEAC R gE T8 . MR, SErfEsify,
X EE R EIE Client SEELRY, EIDNRESLPRAH & A Y Cache, HEAEEERD
[i] APIServer, Client /&dH 7RI R MACHEIE 5 3-11,

AEiEE 3-11
// ctrl.NewManager F3F €I Manager, 7EBIE Manager HIFERSHNIAMNMERAY client
mgr, err := ctrl.NewManager (ctrl.GetConfigOrDie(), ctrl.Options{
Scheme: scheme,
MetricsBindAddress: metricsAddr,
Port: 9443,
HealthProbeBindAddress: probeAddr,
LeaderElection: enableleaderElection,
LeaderElectionID: "8bf23eal.my.domain",
| 120
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//
if err = (&controllers.GuestbookReconciler{
// ¥& Manager B Client &% Controller,
// FHEIEB setupWithManager FiEfEAN Manager #1T Controller MI¥IIATL
Client: mgr.GetClient (),
Log: ctrl.Log.WithName ("controllers") .WithName ("Guestbook"),
Scheme: mgr.GetScheme (),
}) .SetupWithManager (mgr); err != nil {

setuplog.Error (err, "unable to create controller", "controller",
"Guestbook")
os.Exit (1)

FE Manager #IHLIIFEH A% Client, WACALTE HL 3-12,
KIEBEE 3-12

func New (config *rest.Config, options Options) (Manager, error) {
/]

// MRBF&EIEEECHN Client, BBATE setOptionsDefaults REHPSEIE

// BRINBY Client

options = setOptionsDefaults (options)

/] ..
// Bl cache AT Cclient IEIRE
cache, err := options.NewCache (config, cache.Options{Scheme: options.Scheme,

Mapper: mapper, Resync: options.SyncPeriod, Namespace: options.Namespace})

//
clientOptions := client.Options{Scheme: options.Scheme, Mapper: mapper}
apiReader, err := client.New (config, clientOptions)
if err !'= nil {

return nil, err

// AT ERIEN Client
writeObj, err := options.ClientBuilder.
WithUncached (options.ClientDisableCacheFor...).
Build (cache, config, clientOptions)
if err != nil {
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return nil, err

}

// dryRun 8D
if options.DryRunClient {
writeObj = client.NewDryRunClient (writeOb7j)

KIEAERIAAY Client, WACIETEEA 3-13,

func setOptionsDefaults (options Options) Options {
/]
// WMRAFEEIEE client, PBABIEZIAY Client

if options.ClientBuilder == nil ({

options.ClientBuilder = NewClientBuilder ()
}
// UMRAFEEIEE Cache, ABIEEIAR cache
if options.NewCache == nil {

options.NewCache = cache.New

Manager JABIA L BREL—HAE main() pRECH, EARARE SR 3-14,

if err := mgr.Start(ctrl.SetupSignalHandler()); err != nil {

setupLog.Info ("starting manager")

setupLog.Error (err, "problem running manager")
os.Exit (1)

MGR FIZERE— Interface, JIRESLPR_FE I AISE controllerManager | Start J7v:,
Start LA FER LS5 Cache, Controller, BIENEARIBEFEE,
ALV 3-15 JEx 7 R shig i,

func (cm *controllerManager) Start (ctx context.Context) (err error) {

@ 122
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// EERETERERIAESHAR
go cm.startNonLeaderElectionRunnables ()
go func () {
if cm.resourcelLock != nil {
err := cm.startLeaderElection ()
if err != nil {
cm.errChan <- err
}
} else {
close(cm.elected)
go cm.startLeaderElectionRunnables ()

Hezg AR 28 Ty S e s 420, #RE5eIaa 1k Cache, FJ530 Controller, AR
E%?%EE‘ 8_160

RZi5ER 3-16

func (cm *controllerManager) startNonLeaderElectionRunnables () {

cm.mu.Lock ()
defer cm.mu.Unlock ()

// IB5f Ccache

cm.waitForCache (cm.internalCtx)

// BEfcontroller
for , ¢ := range cm.nonLeaderElectionRunnables {
cm.startRunnable (c)

3.2.5 Manager i3l

1. [|B8h Cache

Jazl) Cache, WARHLIEH 3-17,

123 |




func (¢ *multiNamespaceCache) Start (ctx context.Context) error {

for ns, cache := range c.namespaceToCache {
go func(ns string, cache Cache) {
// namespaceToCache TZEE ns B9 cache, BKIAR Informers
// Map EEI
// cache N[
err := cache.Start (ctx)
if err != nil {
log.Error (err, "multinamespace cache failed to start
namespaced informer", "namespace'", ns)
}
} (ns, cache)
}
<-ctx.Done ()
return nil

InformersMap fliZH 3 /> Map %54 : structured/unstructured/metadata, 43HIEA
AFEM Informer, MACHETEH 3-18,

func (m *InformersMap) Start(ctx context.Context) error {

go m.structured.Start (ctx)
go m.unstructured.Start (ctx)
go m.metadata.Start (ctx)
<-ctx.Done ()

return nil

JABHEEA Informer,  WARREIE L 3-19,

func (ip *specificInformersMap) Start (ctx context.Context) {
func () |

for , informer := range ip.informersByGVK {
go informer.Informer.Run (ctx.Done())
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1O

<-ctx.Done ()

Cache 90 B2 41 16 16 P9 387 9 Informer, §1#64L Informer R LQIE T
Reflector FIPNHEE Controller, Reflector 1 Controller PIMHAE— “H = H—H#hE"
B, Reflector FATTHNT APIServer FHREM GVK HIHMNAEMN, RFKHATEE A delta
PAZIH, Controller ATV 2R X LT =R, SRIGEEHTARH Indexer, HfEitHHZAIHE
SR, NSRS, HEATRATZATTENY Watch Handler,

-

2. |51 Controller

F P EE X Controller F#EL5CEY Start J7¥:, B B35 controllerManager <= H
A Start J7¥5 /230 Controller, 4~ Controller 53—~ Goroutinue, W ACHLTHH
3-20,

HA3iEE 3-20

func (cm *controllerManager) startRunnable (r Runnable) {
cm.waitForRunnable.Add (1)
go func () {
defer cm.waitForRunnable.Done ()

if err := r.Start(cm.internalCtx); err != nil {
cm.errChan <- err

}

3.2.6 Finalizers

Finalizers f& A fh R AL A= fy B HH 25 R I3 FH 2 7 B, 127 BUE T Kubernetes
GC B IERSS, ER—FMBREEENIS], ATPALLE I 2SEMBR X IRRT ( Pre—delete ) 347
B3
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Finalizers ;e fEXS GllR 2 BR 2 THOIZ S,  HUARPREG BEIRSRIU T ff S SR Gl
TR AN RIR, HHAEAE Kuebernetes BTN W2 Y5 A ] B s S B 1 AN TR
B ATTLAIEIT Finalizers SK5CHL, 24 Finalizers SFBAFIERT, HHRTHER SOVFRm ] B
P (A e AR B 2 /7, ‘& 10 Finalizers FBUAJUAES, BIAERIEAE BT W 48
MRMERZ AT, 5E BRI A M IR O .

Finalizers fA7ETAEM—/NMEEXN 21 Meta H1, 7E Kuebernetes JEESHRIAN [ ]
string” &%, AR5 3-21,

RHEiBE 3-21

type ObjectMeta struct {
/]
Finalizers [ ]string
/]

DeletionTimestamp *Time

F74E Finalizers BRI R B H % — M BRIE K, 1% # metadata.Deletion-
Timestamp FEIE, (EAMBREMRTE, FREIZFB)E, Finalizers FIFRHFAN SN
Redlbs, ApedE T H AR,

24 metadata.Deletion Timestamp F Bt A JE 25 BF, Controller ¥ W7 % 4 #8047 6 [
Finalizers MBI, TETASIERITOHUS, % Finalizer WFIF R, —H. Finalizers
FIFN=, EWEITA Finalizer H# T, &2 Kubernetes M BriZ vk,

£ Operator Controller W, & EEFL1IZ #H 2 Reconcile 75 ¥, Finalizers tH21F
Reconcile FISEIIAT, EARHNZ IACHE H 3-22,

RgiER 3-22

func (r *CronJobReconciler) Reconcile(req ctrl.Request) (ctrl.Result, error) {

ctx := context.Background/ ()
log := r.Log.WithValues ("cronjob", reqg.NamespacedName)

var crondob batch.CronJob
if err := r.Get(ctx, reqg.NamespacedName, &crondob); err != nil {

log.Error (err, "unable to fetch CronJob")
return ctrl.Result{}, ignoreNotFound (err)
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// BB Finalizer FE, HAIXAH, REANFFRHE
// BENX Finalizer HIIFMRTEE—NER. — PN ERRLEHN Finalizer HIRBIR

myFinalizerName := "storage.finalizers.tutorial.kubebuilder.io"

// BIHE DeletionTimestamp FEREETN 0, FIMTEIREI S HMIER
if cronJob.ObjectMeta.DeletionTimestamp.IsZero () {

// WIS DeletionTimestamp FEXAN 0 , IRBAZRARMMIER, LITEERNESEFE

Finalizer, QIRAEFE, WHKM, HEHIZEXNSRF

if !containsString(cronJob.ObjectMeta.Finalizers, myFinalizerName) ({
cronJob.ObjectMeta.Finalizers = append(cronJob.ObjectMeta.

Finalizers, myFinalizerName)

Fina

func

if err := r.Update(context.Background(), cronJdob); err != nil {
return ctrl.Result{}, err

}
} else {
// SR DeletionTimestamp FERAHN 0 , HBANRLTFRIFRIAS
if containsString(crondob.ObjectMeta.Finalizers, myFinalizerName) {

// WRIFIE Finalizer BS5 EAFEBRKY finalizer UCHD, BRAMITIINAEY hook B

if err := r.deleteExternalResources (crondob); err != nil {
// UNERMBEREM, MEIFZREIXMA err, Controller SBmIITEINZIE

return ctrl.Result{}, err

// SNRIMRIAY hook HATEKIH, BBAEZ finalizers, Kuebernetes MBRYNESIR
cronJob.ObjectMeta.Finalizers = removeString (cronJob.ObjectMeta.
lizers, myFinalizerName)
if err := r.Update(context.Background(), cronJob); err != nil {
return ctrl.Result{}, err

return ctrl.Result{}, err

(r *Reconciler) deleteExternalResources (crondob *batch.Crondob) error ({
// MIBR crondob KEXAIIIMNEREIRIZEE
/] BEBRIIMNERTEN
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func containsString(slice []string, s string) bool {
for , item := range slice {
if item == s {

return true
}
}
return false

}

func removeString(slice []string, s string) (result []string) {

for , item := range slice ({

if item == s {

continue

}

result = append(result, item)
}
return

#£ Kuebernetes 1, HE4 ObjectMeta H1ff] Finalizers /~H%S, XWHZN45H Delete
TFEie#727 Update #80F, MAHSYE 1 3-22 raRATTATEAE ], Update DeletionTimestamp
FEHE N e 1f Kuebernetes [B73 [alli#s, #F DeletionTimestamp X/MNZ 2 )5, H
%L Finalizers N&S, iz SMERIZN 4 .

FIT CA— 8 Ao 7 R AR B BN S A Finalizers 1% 84 (fE= String ), 2854t
H DeletionTimestamp /A NZS[H Update #:E ( SZBR/& Delete ), #R4E Finalizers HI{ETR
1T5CT A I Pre—delete Hook( KIS RIPAZE Cache FREHBHM Bt i E R ) ZEH#
Finalizers & & ZSHIH]

1
3.3~ Controller-runtime &R S

S e o

3.3.1 Controller—runtime HEZ2

Controller—runtime /&4t X $2 L H T-HF & Controller HEZE, (L& 7 & F T E 2
GRS JZE . Kubebuilder 5 Operator SDK 2 H: T+ Controller—runtime HEZE 3K T/ERY,
ffi F Controller—runtime, FF & 75 0] LLJ7 {8 #i F+ & 45 Fi Controller, CRD, Admission
WebHook &, #1& 3-2 Fiir.
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Reconciler

Queue
Kind © Cache

° Controller 9
unnable Source 9} Channel
\ Informer

Watch ©
EventHandler
Predicate
- EventRecorder
(s )
) lock
leaderElection p [esource oc
Informers
Cache o
client.Reader
typedClient

Cluster B\ Client @/ unstructuredClient
\ metadataClient

RESTMapper, Scheme, eg.

prometheus metrics J

healthProbe healthz. Handler
WebHook

3-2 Controller—runtime 1&g

1. EZRIR

Controller—runtime 4 Controller [IFf&ZH# AL T AF gk, B asE T—4
BN, EX A, AE T LARIEHIAEE H O Controller, EEAFFLIT N,

(1) Client: JHTIEE Kubernetes ¥4 1% 73 o

(2) Cache: AHZEAFE, HTRAFFFENEITIN Kubernetes Wil . ZAFHRft 7 HISE% i,
AT NEFAEH RN % . AR nl LA T3 (EventHandler ), DANANY BE TSR,

(3) Manager: fl 112/~ Controller, #&t Controller 2 AU HI T, 41 Client,
Cache., Schemes %%, @i/ Manager.Start 7%, A[PUEZN Controller,
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(4) Controller: #i g%, WM 4 ( Kubernetes WIFN R AIGIE . HHr. M) I3
ORI MG (Spec FBL) FHRERPIRES RGUIRAUCES, WFAVUHE, W2 2575 24
TN g, i PR ds (Reconciler ) #EATRIZ. fESLELE, Controller /& T 40
reconcile.Requests () LYEBAS, reconcile.Requests & 7 FFEVCELIR AR %

@ Controller 75244t Reconciler SRALH M TAEIAS FFERIIKTEK

@ Controller T2 AL EAH R TR LE T, PR EITEIY Event 425% reconcile.Requests
FEIABA

(5) Reconciler: & Controller #2#t[EA9EI6E, Controller H] LAFE RS 18 i SR % /Y
Name F1 Namespace K i Reconciler, W, Reconciler ¥R R GRS S ZIX %
Frm IR ASHIDCEL . 1, 434 ReplicaSet RIAZCH 5, HRZHHA 34 Pod Y,
[F2F ReplicaSet %A Reconciler F3EUHT 2 Pod, FHEEA1HI OwnerReference 5Bt
FRIFIN M ReplicaSet,

(D Reconciler 7% Controller FA L5524,

@ Reconciler 7 HACBEEAAIS G258, il H AL ReplicaSets ff) Reconciler, A~
QLT A N 2B, AR T 2 RN R, FFESLELZ ) Controller, WK
A B i HAh 2R Bk Ak & Reconciler, #i40, #id Pod X 4 (ki & ReplicaSet [
Recon— ciler, M DA$RAE— i, JEZ PRl & Reconciler HYZS MY i 1) 55 T
[ pazits

@ 24 Reconciler BELEFF LTI IR 419 Name F1 Namespace.

@ Reconciler A0l E SNSRI, Flan, XFT[F2 ReplicaSet
Reconciler K, itk €12 ReplicaSet I EBEHIHFAEE, Reconciler FUEEH
ERGHAH R Y Pod ZUEAN ReplicaSet HHE & IR AL

(6) WebHook: # A\ WebHook( Admission WebHook ) #&9~ & Kubernetes API [
—FHLE], WebHook RIUAMRIE (S B b THC S, HOAGEEA REIEE . kR, THSE
HE, HECE S K AEE, Kubernetes B APIServer <= [a] WebHook 2 3% #: A5 3K
( AdmissionRequests ), WebHook BJ DR 3K F A SRR Gt A7 0 el ABGE, 284
QL BRZE JLNi N 45 APIServer, A\ WebHook 43 PFHZEAL: 258 ( Mutating ) ¥ AFASGIE
WA A TAE APIServer FEFTEAIGIERT, S H0HKTHT CRD B0 APT B
B A H T30 EE K RN & 75 R HE LR DK

N WebHook ZERHALANE 77 (Handler ) SRAMFREEE] AT AdmissionRequests,
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(7) Source: resource.Source 5z Controller.Watch 19258, 120454, FHAGE T 5k
H Kubernetes #J APIServer( 41 Pod G| &, F#HTAIMEE )o Bila0, source.Kind {458 &
W4 (iET GroupVersionKind #8552 )1 Kubernetes API Watch #2111 32 AL IO 2 il 61 2
CER ST ]15= 2L N

@ Source JET Watch API #2# Kubernetes $§ 0 SRR o

@ @I REHH Controller—runtime HHEVE R Source SEEH, TAGE H CSEBIERE T,

(8) EventHandler: handler.EventHandler /& Controller.Watch i) 2 %1, i T ¥ ==
4% BZ 1) reconcile.Requests ITABAF, B4, M Source H1 42 E — A~ Pod [ 61 2 =
4, eventhandler.EnqueueHandler £ #2 #& Pod [ Name 5 Namespace 4 jf; reconcile.
Requests J7, IIAAS,

@ EventHandlers AbEEF(F T 22K —PMEZ A reconcile.Requests ILABAF,

@ 7 EventHandler (4, F:FJE N S i 2688 (ELan Pod BB S )& T
Pod %% ), A[HES reconcile.Requests FrfIIAFAIRS G 2EHAH[A .

@ FF BN R IR AT BB S reconcile.Requests FrAI AR GREEAUAIE Hian
¥ Pod BRG] A BT /&R ReplicaSet [ reconcile.Requests,

@ EventHandler A RES B — NI Z > reconcile.Requests FHIMARNGY, £4~
reconcile.Requests FIREET— WG, WATREW L2 IE8L, filan, T
& SEH Node 4,

® ERZEFW T, #OF A& A Controller—runtime 1 E A EventHandler 3k
SEER, AN E CSE R

(9) Predicate: predicate.Predicate +& Controller.Watch (&%, & H T IEEA1
s, UERFTUIE HaE A A

@ Predicate # A FHHERKIA, DMIREVERR T, 2R[E True Y, FRHER
HAEDABAS

@ Predicate &R %EH,

@ @ IT & & H Controller—runtime W 274 1Y) Predicate 28, (HAT DL F HAh
Predicate #4713 3E.

2. iz
Controller—runtime JiAEUIE 3-3 e
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Reconciler

Cache ﬁ Kube-APIServer

List-Watch

3-3 Controller-runtime iitfe
PUMEEFH Controller—runtime F%& ] PodController S5, Controller FERRREAT .
(1) Source jiiid Kubernetes APIServer ¥ifff Pod %4, 2k Pod HIEE: ( WACHD
B 3-23),

&source.KindSource{&vl.Pod{}} -> (Pod foo/bar Create Event)

(2) EventHandler #£4# Pod -/, #4 reconcile.Request JIAPNF( WACHLEEA 3-24 ),

&handler.EnqueueRequestForObject{} -> (reconcile.Request{types.NamespaceName {Name:
"foo", Namespace: "bar"}})

(3) MBAFIHFEEL reconcile.Request, 3 F Reconciler HE17E 25 ( ACRLIE B 3-25 ),

Reconciler (reconcile.Request{types.NamespaceName{Name: "foo", Namespace: "bar"}})

HAr, Controller iE3hH Manager #%48
3.3.2 Manager

Manager +& Controller—runtime J& Hfz £ A E5H, 7] DAFH K 5 30 Controller, & #H
Controller /& . FEALGFFAH TR IR ITT EE

1. 80

7E pkg/manager/manager.go 11, & 3T Manager $211, #0H A& T .
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(1) cluster.Cluster: £ [1287%, Manager B [& £ i 7, Manager 4k 7K T cluster.
Cluster FUETA T, cluster.Cluster #H T —F41778:, DIEREUGSEFE R 4.

AT DO LU JUR =15 ] Kubernete SEHFH 95T

(D i@t Manager.GetClient() 7] PAZREY client.Client, MTXS Kubernetes WS T
B, EWRAMEERTT . ERE/EL, client.Client H#:##] Cache HIY¥EY, Cache
FF List—-Watch #L#| 2 £ T Kube—APIServer H I H/0 % IH. £ 5 #/E L, client.
Client £5[n] Kube—APIServer &i%iF3K

2 i@ i Manager.GetAPIReader() 3K B client.Reader, client.Reader H. f T % i
Kubernetes %, AT A Cache, 1M &E B Kube—APIServer KiXiFK, RH
FAXF client.Client %BC{EE

Ak, EATLAE cluster Cluster ZRIUERRFI)H IR o

D ik Manager.GetConfig() 38H? Kube—APIServer [ rest.Config fit &, 0] T k8s.
io/client—go H1 ClientSet FRAIEE

) i@k Manager.GetScheme() $KHX Kubernetes SEEE&IEH Scheme, AL T CRD,

@ i i Manager.GetEventRecorderFor() 3% Bl EventRecorder, ] UL H T 61 &
Kubernetes event F|4fH,

@ i@ Manager.GetRESTMapper() Bl RESTMapper, f7fif T Kube—APIServer
H1 % Y7 Resource 5 Kind B X M. 52 &, 1] LUK GroupVersionResource % # S5 %f b [
GroupVersionKind,

® jEjk Manager.GetCache() #HX Cache,

cluster.Cluster IL#2E T SetFields( #:H, AT “HEA” Controller K, Iz
TEAIEE Controller BHER RN G4R-AFHE Controller H1, 7E Controller JA3HETIHH .

(2) Manager.Start() J5 < J8 3 B A 13 F 8] Manager # [ Controller, 471 /8 1
Manager FUIEZSIIRERT, Manager &7 A S HT 23R Leader, HA 2415k Leader 1],
Manager A <G sFMHE Controller,

7 Controller b, JT&&AILLEN Manager. Add( Runnable ) JrEdt H @ AT 4,
wian, FA—1 HTTP Server, HEEEIEE R4 S0P Runnable #2211 Start( context.
Context ) error() JyyERIa] . —ffFEiEN pkg/builder A Builder 618 Controller X4,
Builder £ HzhiH A Manager.Add( Runnable ) 772 Controller X435 Manager H1,

5 Controller #i[A, #£¥8 ] Manager.Start() J&, Manager < B & X4 Start
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(context.Context ) error() J5 ¥, JAKREZNHE LN Z. HHE R E LT
LeaderElectionRunnable # [1HJ NeedLeaderElection() J7 ¥, Manager & 1F J5 5
BIHIT B 5 SON R TR EEAE ez MR A 5, FEBOANEIUT, X T ARSI
MY EE SO S, Ha R 5528 7 it 1 HIR [0 True BF—#,
(3) Controller—runtime & #24: 7 Kubernetes Admission WebHook L SZEL I HESE,
il f Manager.GetWebHookServer() 77, 7] DIZREL—/123 1) WebHook Server X4, Jf
KB AT E A WebHook.Server /] Register() 75 #:, KRR MM IR55 HRIFT, 5
Controller —Ff, WebHook.Server 14 HEFME] Manager 1, 3£ Manager 7135/55/.
(4) Manager.AddReadyzCheck() 775 Manager.AddHealthzCheck() J5¥:FH T
H & @ a i, T Kubernete [ Readyz #4171 Healthz #£4F, Manager
PRI E E G, HT TP 1y 2 EFs & i 1 S A gk 5,
(5)Manager.AddMetricsExtraHandler() 77 3 F T H & X Manager [1) % #55 7i, Contr -
oller—runtime HERIAE X T543 Prometheus FUMEEI, ¥ K Manager, Controller, Cache
S, A6, IR AT LOEE 7 ek A RS ] HTTP Server HfEE#% 12 I,
XFTEOINE AR e SUIRSS s, ATERREHSEEOY Runnable #2111, /1] Manager Hr.
(6) Manager Elected() J5¥& A LAR[El—> Channel £514, JHTA#ridezfRE, SR
E %4 Leader B, Channel ¥4 .

2. Bl

pkg/manager/internal.go H1 [ controllerManager X} 4381 7 Manager #11, A PA
J81 manager.New() FriZ#ie ( WARKDTEER 3-26 ),

A5 3-26

mgr, err := manager.New(cfg, manager.Options{})
if err !'= nil {
log.Error (err, "unable to set up manager")
os.Exit (1)

Hrr, M —/ 2208 rest.Config X%, & 3T @AJ5[A] Kube—APIServer ; &5
“ANBHCH manager.Options X%, HTHLE Manager, FEEAFELLTHZ
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(1) Scheme 4544, —fsiEid k8s.io/apimachinery/pkg/runtime 1 NewScheme()
TSR Kubernetes [ Scheme, 2854 CRD {EHE| Scheme H ( WACHETE R 3-27 ),

aiEe 3-27

var scheme = runtime.NewScheme ()

func init () {
crdl.AddToScheme (scheme)
crd2.AddToScheme (scheme)

(2) MapperProvider f&—/MRECN 5, HiE A func( ¢ *rest. Config ( meta.REST-
Mapper, error), AT X Manager 2{A3REL RESTMapper. ZRiAET k8s.io/client—go
Hf#) DiscoveryClient & 5K3KHL Kube—~APIServer,

(3) Logger fi T & X Manager [ H &KX 4, BIAEH pke/internal/log £ T
45241 RuntimeLog,

(4) SyncPeriod 2% T45 1€ Informer F#T A FHAL IR I TRIA] RS, 2K 10
/NI, B E B PE T Controller HEHT[FIAF I [A][E]FE, 481> Controller P [H][A] & LA
ZHONHEAER 10% Wiz, LLEESZ21 Controller [R]INBHTEHTEP .

(5) LeaderElection, LeaderElectionResourcelLock, LeaderElectionNamespace
LeaderElectionID & T B AL B Manager 13425, H i, LeaderElectionResource-
Lock it B iz a1 10258 n] DL~ Leases. Configmapsleases. Endpointsleases %, #iA
& Configmapslease, LeaderElectionNamespace, LeaderElectionID f Bt ‘8 ¥ I 1Y
Namespace 1 Name( WACHLEH 3-28 ),

RKBiEER 3-28

LeaderElection bool
LeaderElectionResourcelock string
LeaderElectionNamespace string
LeaderElectionID string

// ThENESPIFRTER) APIServer WELE

LeaderElectionConfig *rest.Config

135 |

o |




—p— i

AR
7

%
. @ ZEENBFFA: Operator RIESsLEE

// HIREN True i, Manager ERAIZENRBOEED, SNFEFENEEEHRER
// 7R TEANIERE , EITR] ADNIREF A AR E

LeaderElectionReleaseOnCancel bool

// ARENRFIIREY Leader BORTIE), AT —MERHMERS, FIAAN 15s

LeaseDuration *time.Duration

// Hifk Leader fa, RIFNEEEENER, HEEE/NTF LeaseDuration, EIAN 10s
RenewDeadline *time.Duration

// ARIEARR IR B EIFRERIAA 25

RetryPeriod *time.Duration

(6 ) Namespace 2% T-BR| Manager.Cache H ETf5 7 Namespace IR, ZRA
T T o PR

(7) NewCache Z#( )2} cache. NewCacheFunc, Manager < /i tt 2% 41 &
Cache, [Hitt, AIELH T HE X Manager i) Cache, FEERIAEHL T, Manager {1
InformersMap X % S23 Cache #2171, InformersMap 2 1 HSZELLE pkg/cache/internal/
deleg_map.go Ht ( WACHLIF L 3-29 ),

RBiER 3-29

type NewCacheFunc func (config *rest.Config, opts Options) (Cache, error)

(8) ClusterBuilder 2 % 119 28 #4 2~ ClientBuilder £2 1, Manager <18 [ ith #2211 4
#t Client, R Manager.GetClient() iR [7] 1] Client, 7£ 2RI LT, Manager i pkg/
cluster A newClientBuilder X 4:€1/# Client,

(9) ClientDisableCacheFor Z4 ] TBU& Client, #5&RLEFPN G ERIEAMEHIS2
17, T EZ#AE Kube—APIServer,

(10) EventBroadcaster 2% T-#&fit Manager, PAIKEL EventRecorder, 4H[EA
R, 224 Manager B¢ Controller [ E #1472 EventBroadcaster A r i YT,

T RES § 2L goroutine it EE

|
|
|
|
|
|
|
!
|
!
|
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| ControllerManager Xf & /& Manager fJsEE], H AR oA Hl e ol o2 B
|

\
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manager.Options f& AHJ, =iZ@id manager.Options £ N7 AR, 25oh—L8
FERE AT,

(1) cluster.Cluster 21255 5k 51 Cluster: #2ft Manager 211 H I E 44 il 5 cluster.
Cluster fUSEHLL,

(2) [JRunnable Z5% 5k 71 leaderElectionRunnables 5 nonLeaderElectionRunnables:
WL T Fra R Manager #1119 Controller. WebHook Server DN HE X4, ##%
MR TR BRI 2L (Runnable ZRAIEL H 73 28, nonLeaderElectionRunnables
F] Runnable, A Manager.Start() Jrk a2 Bl E5l

(3) metricsListener #l healthProbeListener: Z88UE( A net. Listener, Fij#& & Prome-
theus WE#IRGS TG, EE BRI ARSI S

(4 ) WebHookServer: WebHook [l 45 %%, #£ Manager.GetWebhookServer() J5
B, SR A

(5) startCache: ZREXS 4, WK func( ctx context.Context ) error, T /53l
{7 [5] . FE J4 3l leaderElectionRunnables 1 nonLeaderElectionRunnables 2 i,
Manager 296 H IV 7R sh & A7 R0, HFSEFERP 56, /B30 Runnable, fESCHA |,
startCache 225 F2 cluster.Cluster.Start() 753,

3.3.3 Controller

Controller & Controller—runtime [ #% /0> 45 #3, HSZIL T Controller (1) 5 4% 45,
Controller 4 F—"TAERAF, FEM\ source.Sources H1EREL reconcile.Requests JIAFAF],
18 1 $.47 reconcile.Reconciler & 4t #H FA #1 H1 [ 45 301 reconcile.Requests, ] reconcile.
Reconciler FJLUEIT LS Kubernetes BRI FPRS S HIERE—EL,

#0O:

Controller #2157 M A¥ pkg/controller/controller.go v, fFEUT TN .

(1) reconcile.Reconciler: E&#:10, T Reconcile( context.Context, Request)
( Result, error ),

(2) Watch(src source.Source, eventhandler handler.EventHandler, predicates
...predicate.Predicate ) error: & M A PA reconcile.Requests, Watch() J7 < M sour-
ce.Source F1 K B Event, JFFH#& 2 % Eventhandler >k ok & 40 ] A BA, 4 2 %L
Predicates #f 1T Event if Ji€, Preficates A\l 865 £ 1>, H A 1A 1 Preficates #FiR [A]
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True B, A4¥ Event Ki£% Eventhandler 4B,

(3) Start( ctx context.Context ) error: Controller FJJ5z0 753, SZELT Controller 4%
FIHIA S, ST Runnable, L, %7780 LI Manager 452,

(4) GetlLogger() logr.LLogger: 3%H{ Controller N Logger, HTHE#HH .

S

Controller [SZHLLE pkg/internal/controller/controller.go N, NZ5#4/4 Controller,
Controller Z5FAARFAAIFR I EEK AT .

(1) Name string: 40 &, B THH Controller, £:7E Controller 1 H &
HY R T IR

(2) MaxConcurrentReconciles int: & ¥ 0 reconcile.Reconciler [EIHEfTHHERZ A
5, BIAA 1.

(3) Do reconcile.Reconciler: & X T Reconcile() J7%:, 357 Controller [HHAN5%
P, Reconcile() REFEEENZIBIE A, Bl— M40 Name 55 Namespace, FfRIF5E
YT PRIRAS RN R0z B I EIRA,

(4) MakeQueue func() workqueue.RateLimitinglnterface: H T £ Controller
JaBhEr, Bl T/EAT, AR Kubernetes TAEBAFIAIE )5 & 2B B30, Hit,
R AE Controller 5 8 BTG LAY, FEE & controller.New() 77 %Al # Con-
troller ITEIL T, #i&53 Goroutine i EE

(5) Queue workqueue.RateLimitingInterface: {8/ _F & 7726 & 1) TR,

(6) SetFields func(i interface{} ) error: H F M Manager H' 3K B Controller {#
i T 9, AR M AL FE Sourcess. EventHandlers 1 Predicates 58, I 77 ¥ 17 fif 1Y /&
controllerManager.SetFields() J5,

(7) Started Bool: fIT#7R Controller 275 C& 550,

(8) CacheSyncTimeout time.Duration: & X T Cache 5e R BIERINAC, BT
KEBN AR RM . BIARH 2 7346,

(9) startWatches [ JwatchDescription: & ¥ 7 — 4 Watch # /F 09 Jg M, & 1F
Controller & 3 i, #3%J& M #E 1T Watch #:/E. watchDescription {9 & X ULACHE 375 B
3-30, watchDescription fd i Event [#J Ji source.Source, Event [J A BA 75 ¥ handler.
EventHandler LA Event A i€ 757k predicate. Predicate,
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type watchDescription struct {
src source.Source
handler handler.EventHandler
predicates []predicate.Predicate

(10) Log Logr.Logger: F it HEMHEN S,
Controller (FELBHAE Controller.Start() 77N, MAAE 3-4 iR,

X Controller.MaxConcurrentReconciles

e L

3-4 Controller 845

(1) 7£ Manager ¥ Start() /735, #EA Controller {5 shiRAR, Zilik2$Ewiat
FHj5, Controller #EA Start() 775

(2) Controller #4& MakeQueue() B TAEAS, FFEBITIES],

(3) Controller fi4f& start Watches Z#H 5554 Watch iiife, FEEKTAEASITEASA
Watcher H7,
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(4) Controller #24# MaxConcurrentReconciles B34 Worker #£F7, - T-4bHPA
FIHHIN 4

(5) Work FEJF5e A TAEBAA HR I T AL B 4, S8J5 1 Controller A5 Do [
Reconcile() Jr =3 TACEE

(6) #4E Reconcile() J7 IR B £5 5L, Beonh G B8 A\ PAZI B BAA FR il B, BT
N BN T3 3 m] DL A5 — 52 ZEIR 1Y Queue. AddAfter(), A LLZFA FRE T Queue.
AddRateLimited()o FEHTIARRRETCIHRA

elFES

Controller @] # — % {# F pkg/builder/controller.go [ Builder X %, #ilin, 1t
G R 3-31 A T — M EWT ReplicaSet X4 1) Controller, Controller {# [ replicaSet-
Reconcile fEN Reconciler £ 1 SZBR S RS

RBiEER 3-31

ControllerManagedBy (manager) .
For (&appsvl.ReplicaSet{}) .
Owns (&corevl.Pod{}) .
Build(replicaSetReconcile)

FEAIHBI, B Controller AN 4 4,

$£—24, i#id ControllerManagedBy( m manager.Manager ) *Builder J7 #3264 — />
Builder %%, HH& AN Manager #2618 Controller &I,

B4, [ For(object client.Object, opts ...ForOption ) J7 1% B T E TR
FM, BT For() Jriksh, dnl OB AT 5§ 3-32 e W sz il

KBiEER 3-32

// $0f object, FHF object IMAY owner MIARAFI, A0, £ EEAIG)FHEIT Pod WK, RIE
Pod B9 owner ¥ Pod Fi/EHY Replicaset FIEIIABATI
func (blder *Builder) Owns (object client.Object, opts ...OwnsOption) *Builder{}

// BITEERR, EREERENSBMHTHE, BIER For () Mowns (), MAREREER
Watches () A&

func (blder *Builder) Watches (src source.Source, eventhandler handler.
EventHandler, opts ...WatchesOption) *Builder{}

H.H ForOption, OwnsOption, WatchesOption == 2L [ Fi& & W g, #lan, {67
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Predicates BT TR
S=35, ¥ Controller MIFUMbIEEE, TAHINH 3-33.
fRHBiEeE 3-33

// REBEHRTIERS, RIFEED create/update/delete/generic BHLED
func (blder *Builder) WithEventFilter (p predicate.Predicate) *Builder{}

// I&E Controller WEYHSE, HA options ST, XN EENMEM controller FHIEM
func (blder *Builder) WithOptions (options controller.Options) *Builder({}
type Options struct {

MaxConcurrentReconciles int

Reconciler reconcile.Reconciler

Ratelimiter ratelimiter.Ratelimiter

Log logr.Logger

CacheSyncTimeout time.Duration

}

// I%E logger
func (blder *Builder) WithLogger (log logr.Logger) *Builder({}

// ®E Controller BIBFR, Controller MBMEFHIMAERIE. BEHERHR., ARIMERLTF, Controller
ERNSF R

func (blder *Builder) Named (name string) *Builder{}

FP4, #iH Complete( r reconcile.Reconciler ) error J775E Build( r reconcile.Reconciler )
( controller.Controller, error ) SeRGIE:, WEE—FET,

1. Reconciler

Reconciler (#f#s ) 22 A4E45 Controller 19— pR%L, W LABEMNEHIX 4 Name
1 Namespace X HHTIH . L EWIHH N, Reconciler K Cr GEHFE Hf 5l R A
T IR ASREE—2L, #I41, ReplicaSet #55& 5 M RIA, HRZHUAELE 34 Pod i,
Reconciler BHE1E 2 1 Pod, Ffin] Pod 1 OwnerReference H¥s11% ReplicaSet 14
R, [ERRE “controller=true” @i,

Reconciler F28H & H OS2, FAERIE: Controller I, 5 Builder.Complete() B¢ Bu-
ilder.Build() J7 & # 45 Controller . Reconciler #2115 M AE pkg/reconcile/reconcile.go N,
HA—/MZJ7H:: Reconcile(context.Context, Request) (Result, error)s.

2T Request B8 T 75 BAL BN 4 1) Name Fil Namespace, Result #3E T /&7
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T ELRE G AT AP SI LR AR An A BAS ( ARG R 334 ),
B35 3-34

type Request struct {
types.NamespacedName

}

type Result struct ({
// Requeue Hiff Controller BEHBEREIMENRIIABAG, BKIAN False
Requeue bool

// RequeueAfter KF 0 T/ Controller FEMXENMEIERG, BEXREMIMALG

// ER, HIZEET RequeueAfter, R Requeue A True, BIFLIM Requeuehifter 5
Requeue=True R EIIZE

RequeueAfter time.Duration

}

Reconciler ZEA LU

(1) fu1% Controller [fTA 5524,

(2) Reconciler IlFAERAX G FTAE, H4 Reconciler —fH SN

(3) $RELTRHEHEN 4 1) Name Fi Namespace.

(4) PFATO ATl R PR S N AR B AL, TOt @ RAE N . ke
FHUHTE, Reconciler HHRURIRIERENT SN A M a4 23] o

2. Predicate

Predicate( i¥J€2% ) /& Controller. Watch fynl %241, MHTid g, Hee 550
SCIUTE pkg/predicate/predicate.go o %1 WACHSE 51 3-35, 4 NITEOBIXS N 4 FhiZs
TURER AR, SR g, WHE[E True,

3558 3-35

type Predicate interface {
Create (event.CreateEvent) bool
Delete (event.DeleteEvent) bool
Update (event.UpdateEvent) bool
Generic (event.GenericEvent) bool

Controller—runtime N 7 5 Ff Predicate HJ5ZHL,
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(1) Funcs: @—PEARGM, 450EE 4 MEECS GG, 240/ Predicate {7 4 4>
TIEMISEI TPRE 2R B CRFORIKER N A A, MFRER R, BolaE
SRS NI ERAE ( IACRDIEER 3-36 ).

3558 3-36

type Funcs struct {
CreateFunc func (event.CreateEvent) bool
DeleteFunc func (event.DeleteEvent) bool
UpdateFunc func (event.UpdateEvent) bool
GenericFunc func (event.GenericEvent) bool

(2) ResourceVersionChangedPredicate: HSZHL 7 Update A JEM e, g
TN S ResourceVersion ARMALH Update S, HABA Create, Delete M H
ez .

(3) GenerationChangedPredicate: &Ll F ResourceVersionChangedPredicate, 1
HEZELT Update B4 JE

GenerationChangedPredicate £ ki % ¥ X 4 metadata.generation A% 2R B EE1F:
LK G Spec F BT S H/ER, Kubernetes API I 45 #52x 2101% 42 ) metadata.
generation B, I, GenerationChangedPredicate f0#F Controller ZWg Spec KB L
MTTEdE Metadata BURASFEL Status KA EF, TFEFERZE, TR
FEN CRD, HALHE TIRAFEIEN, metadata.generation FZEA G,

LR B AL S N Spec Bt metadata.generation & Be A HE AN AT L, FFA
& T BT A 9 APL X 42, {51 40 Deployment X 42, 75 A metadata.annotationss [,
metadata.generation &0, B4, H T 7 it Predicate, Controller f[E# A<
BEEIRE (Status ) BHEIWEMRL, Fitt, JoEH TR EIREN SRS E.

(4) AnnotationChangedPredicate: HEZHL T Update S0 3E, I Predicate Bkid
WG Annotations RGN T H S, 7L GenerationChangedPredicate —i@&f#
i, AT RN TRZEmRN A4 Spec 5 Annotation SHBEHTF Controller ( WARALTE H 3—-37 ).

Rgi5s% 3-37

Controller.Watch (
&source.Kind{Type: v1.MyCustomKind},
&handler.EnqueueRequestForObject{},
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predicate.Or (predicate.GenerationChangedPredicate{}, predicate.
AnnotationChangedPredicate{}))

|

|

|

| (5) LabelChangedPredicate: HSZE T Update FFHITE, BRIIFRZE (Label ) A2
; AR Update B (A, 7] LAIFT BT AnnotationChangedPredicate —#£, %54 Generation-
! Changed Predicate FT[E M A4 Spec 5 Label ZEHHiHY Controller,

: BRLLE 5 Ff Predicate 4b, AW MEEBZHEAFN T E—Or) 5 And), WATT
| ETILMEREE S Predicate $11, BH&IRIE—4 Predicate, RFEBHIEHLR

! MBI FATLLE S, Predicate AT EUEIE Controller §1 Watch( 77 %1% 8. 3
: AN, WA DUEEANEE Controller I, B Predicate it Builder.WithEventFilter() /%5 £
; Controller H1, #¢Zif i pkg/builder/options.go ] WithPredicates() J5 ¥, ##pk
! 523 ForOption, OwnsOption, WatchesOption [ #] builder.Predicates 454, fE£ Buil-
: der.For(). Builder.Owns(). Builder.Watches() 7 Z:H % E o

| Predicate FEALL MR,

! (1) BZ—AH, PRz mEd T A s IR B nRIEE, R
| BIMASFAEER AR BAS H
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

(2) Predicate /&R LT, FIDINIKE ., WRAKE, BOAFHAEHIIN AR IS4
BAFIH
(3) FH/AE LA B Predicate, (20T DIRE H % Y Predicate,

3. EventHandler

EventHandler( B54-4a]#4 ) /& Controller.Watch (&%, 4474, EventHandler
KR IR 4 () Name F1 Namespace, {F24 Request #7512 b BLE AP H] . Hian,
B3k B Source [t Pod Create 334F#2 %45 EnqueueHandler, EventHandler ¥4k it — 4~
Request IRANEIAFHT, XA Request f1477% Pod #Y Name #i1 Namespace.

EventHandler B4 0% M AE H 5% pkg/handler/eventhandler.go v, S8E N T 4 2554
IIANAANE 7720 ( HACRSIEEL 3-38 ),

A58 3-38

type EventHandler interface {
// EXAANERL Create B

Create (event.CreateEvent, workqueue.RatelLimitingInterface)

\
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// EXWANR vpdate B

Update (event.UpdateEvent, workqueue.RatelLimitingInterface)

// ENXAWENIN Delete HH

Delete (event.DeleteEvent, workqueue.RatelLimitingInterface)

// ENXAMENIN Generic B

Generic (event.GenericEvent, workqueue.RatelLimitingInterface)

7E H % pkg/handler/eventhandler go I, #2LT N'E ) 3 Ff EventHandler 4511528,

(1) Funcs: B8 4 P pREON GBI RL 52, 405 SC3 T EventHandler 221 4 5%,
THREMIRTRENE 4 MR, RN GAAIRE, BRI B S AR T R

(2) EnqueueRequestForOwner: R 3344 i %5 J50 5 B9 Owner A BRI, 5140,
ReplicaSet M AIEEM) Pod, % 3%k 1 Pod B4 EnqueueRequestForOwner 4N 5, i
AR ReplicaSet ZEJFEEAS

(3) EnqueueRequestsFromMapFunc: T H & CEIRRIBGY, &—MAE2E, F2hEd
EnqueueRequestsFromMapFunc( fn MapFunc ) EventHandler J5:8]EE, HH MapFunc
PR S, BN R A2 reconcile.Request, @& SIS 3-39,

HA3iE% 3-39

type MapFunc func(client.Object) []reconcile.Request

EnqueueRequestsFromMapFunc X B 4 2R, & 2 K 4 1 i 55 06 G B!
(Update 2> [FIIEUHE S ECRT . SEEUF B BHERN S ), H MapFunc #ETREGS, Rrtsym
Ji A reconcile.Request IIABNFI ., Bilan, LEEFEHSL EL ), 2 Node BT,
FHEfL K Service TR 75,

EventHandler 7] LA Builder. Watches() 77 57N Controller Bfi% 1, A LATE
Controller [ Controller.Watch() J77¥H L ANIRE. . [HigZHax % A\ Source.Start() J7EH,
% & Source AbBRFIRHEHE

EventHandler F24 DU

(1) ¥ Request A BB —ELZ AN RS,

(2) AP — DI 3 — MHFEIZEAON 540 Request.,
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(3) AILLBE—ANFAR L N 3 — AN EZEEN 410 Request, #ild, H—4> Pod 4
BB — NN IX S Pod | ReplicaSet 258 Request,
(4) AP Rz A AR ALR Eventhandler SEBR, TiANZ(H A H & X Eventhandler S8,

4. Source

resource.Source( T4 ) J& Controller. Watch f2%, B#At T — 1 Fm. F4:
WK H Watch Kubernetes API( 41 Pod Create, Update. Delete ), i, source.Kind
& GroupVersionKind fi# [l 7 Kubernetes API f] Watch ¥ i, PAEML Create, Update,
Delete 4

Source #2115 MAE H3% pkg/source/source.go [N, WACHLEH 3-40,

RiZiEER 3-40

type Source interface {
// Start() & Controller-runtime FINERE, MAZINH controller Y@M, FAFFE Informer
FiEAR EventHandler, ¥§ reconcile.Requests HIATLTEBAS! workqueue.RateLimitingInterface
Start (context.Context, handler.EventHandler, workqueue.RateLimitingInterface,
...predicate.Predicate) error

}

Source [FECHLAE pkg/source/source.go [N, FEAFE 3 Ff,

(1) Informer: FHTHRAREEIFNFRIELE, H1, Pod Create

(2) Kind: 5 Informer Z8( , M THMR B LN HE. ARAE Informer
SR KK cache Informer, FR2F R H CIRE; T Kind 23S BN G880,
Bz 4B, cache.Informer,

Builder €] & Controller I, <:#2## Builder.For(). Builder.Owns(). Builder.Watches()
T3 HR R R RN 4 SR B AE Builder Build) HR A AH B 1 Kind, 3 JH Controller.
Watch() 776 Kind £ A Controller,

(3) Channel: JITHEALERSMTIIZEM:, #l4n, GitHub WebHook [H[#. Channel %
K P EEFRESNER IR (W1 Hetp Handler ), DUM#E¥E GenericEvents 5 AJGZ ) Channel £
e,

BT LA B 3 ArER AN, H PR PASEELE Y Source, A1AH T E CSLEUAH B
i) Inject £ 11, Controller & fEJH ] Watch( J7 V&R, REARKBUEAN. H A1 Inject #2152
Manager -4 Controller B fHi A0 77, FZ g A H 3¢ pkg/runtime/inject/inject.go o
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SHE B DU R
(1) —fBuEid Watch API A Kubernetes X 448455 (Flln, XA, EHf

(2) PRz AR RREEE, TodReE B e e,

3.3.4 Client

1. Client B9#1a14k

FENAA Client ZH, 45 restClient Z51, CRERISEHIEEME, "IIEEET
restClient #2 4t RESTful 77 ¥ , 41 Get(). Put(). Post(). Delete() #/T38 H., 7 F: JSON
F1 protobuf EHwEE, PALIIA A FEA CRD. —#IEW T, E5EEd Clientset H4%
restClient, SREXAMERHE RS .

HBAATT /431 Client Fl restClient ;2T AR ZARNE? B ICTRA B AHDTE B 3-41 K170
LEAVFNE & L CRD Controller B, —frl LUEIEAT =0k a e ISR,

HBiER 3-41

type DemoReconciler struct({
client.Client
Log

X H Client IO1EH HCEE MW, #Z7E CRD Controller $fT MBI, 7FEES
ClientCRUD ( Create, Retrieve, Update, Delete )JCRD, B[l Get, Create /5, FTLA
DemoReconciler [UZEFIREE—MTCEIN S, $8A]1)Z Controller—runtime fH ) Client
BN G, BRI T BT, A Get. List. Update %, TR 3-42,

RiBiER 3-42

type Client interface {
Reader
Writer
StatusClient
}
type Reader interface {
Get (ctx context.Context, key ObjectKey, obj Object) error
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List (ctx context.Context, list ObjectlList, opts ...ListOption) error
}

// Writer BOENXWMMEEIZE. MR, T Kubernetes W&

type Writer interface {

Create (ctx context.Context, obj Object, opts ...CreateOption) error
Delete (ctx context.Context, obj Object, opts ...DeleteOption) error
Update (ctx context.Context, obj Object, opts ...UpdateOption) error

2. Client B945Ha o1

AT Client Z5# 2 J5, 45GTATN A restClient, F GEWEHAEE] Client 4K I
W/ restClient, J & Client i TRZ FEMWEE, ETHAMH THIRITHE—D 5
M7 Client AU IEE R, BPEAISEBIMN S E5G, FRATHE B[R] — T 5 =
Manager FITEM, ERIIGM T Client, {FMT CRD Scheme & Reconciler FX 4, [,
iX B[y Client AT LAEIE Manager B4t~ 4E, Al#EIE manager.GetClient 753k, H
PRITIE R SEBIAE N AT E AT, 158 A 2% Github, X7 AL B R 2 k8s 1Y
kubeconfig XA BRI TT A restClient X 42, (Rl ‘©HAS T4 k8s T Sl 2,
Bl CRUD (i #e,

Eit, FATEE M FiRZEE], BIRG T Client fil restClient %, ABATE Controller—
runtime (€01, Client SEILE AR AR STTZRE? ARG 3-43,

KiBiEER 3-43

type client struct {

typedClient typedClient
unstructuredClient unstructuredClient
metadataClient metadataClient
scheme *runtime.Scheme
mapper meta.RESTMapper

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: typedClient FHH2& k8s WHE IR CLAEFRELF 1 Client, Al Core Group FHIFTA T
| U, 4% Pod. Deploy %, A, WIHEEE LM CRD, M Client oAb, ik,
; W —NFTHY Client, AEAZAHE CRD HUEJEATS, UnstructuredClient SEBH 13X — A%,
|

|

\
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EHIIhEERL i@ restClient, f&BI APIServer 7[R HY k8s %I, MetadataClient
VERREAE TR IR, Scheme X € AR 4 GVK &k Z28t715 7], Mapper i1
ST Meta SR AIAFRZ i

3.3.5 Cache

1. Cache 21t4

Kubernetes s2&#8[%]) Server—Client [IZF4, APIServer {E NSRS —HEIEAL, T
AP IR E CRLFEIG M ) ERAEST APIServer, SN T84 APIServer T,
Controller—runtime # 4 t—/ Cache /2, Client 5%} APIServer £ SHURI LT/ EHS
FiEnd Cache E3kEE T,

Cache # 1 HYSEI0 WACRL 5 51 3-44.

A58 3-44

type Cache interface {
client.Reader

Informers

Cache M E L TUTFBIME

(1) client.Reader: f-T-M Cache HEREUL 412% Kubernetes SEHEAHIE

(2) Informers: AIAANER GVK BIEEEEREUN MW Informer, F4F Index FRANEIXT
M.FY Informer H1,,

2. Cache B9¥I%A L,

£ Controller Manager ¥R/ S, KM Cache B, LIt Manager f#
o TP ATEE Cache WAL BRELIATIE T, KHF M Controller—runtime BRIASZELMY
Cache ¥ITALEREL, ATRARIEEASEAE %L, Bk Cache WAV

Controller—runtime #2#:1) Cache I ERE T pkg/cache/cache.go#L111 T, 58
BRI E] 3-5 FRo
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| wEmisg: detiops) |

| W44k InformersMap |

Structured InformersMap | | Unstructured InformersMap | | Metadata InformersMap

| newSpecificInformersMap |

| createStructuredListWatch | | createUnstructuredListWatch| | createMetadatalistWatch |

3-5 Cache ¥iatiRizE

(1) ®EBINZE & Scheme A %5, WX & N scheme.Scheme ; 7 Mapper N
z5 . N 38 1 apiutil. NewDiscoveryRESTMapper % T Discovery [ 2 & 4 & H —
RESTMapper, M THE A Object MEE; AR ANES, NPKE Informer ([R5
(AR 10 /NES S

(2) ¥IEAE InformersMap, 4 3 FUA TR ZE 8] Object( structured. unstructured.
metadata—only ) 3BF%EE InformersMap.

(3) WIHAL specificInformersMap: 1%#2 i@t Object 5 GVK YA &5 A2 IF 2%
1¢ Informers,

(4) 5 X List-Watch K%L 2 3 FORNFEZEI A Object LB List—Watch pREL, i
PR GVK 3T List 1 Watch /.

JHit Cache IR ERTERE, FRATATLAE i Cache EEAIH T InformersMap, Scheme
H AR GVK #BE G HE M. Y Informer, FiE i informersByGVK ) Map, 281 GVK %
Informer [RHLER s Informer £ List—Watch FRECSAHN K GVK 35T List 1 Watch #4E,

3. Cache BIEED
Cache Jaghi O BB TA Informer( WARAEIEHL 3-45 ),

5% 3-45

func (ip *specificInformersMap) Start (ctx context.Context) {
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func () {

// Start each informer
for , informer := range ip.informersByGVK {
go informer.Informer.Run (ctx.Done())

}

Informer FIEBNRREFEAE LT 3 PR, BARLHIGHTTRI 27 2.2.6 79,

(1) ¥k Delta FIFO AF

(2) BIEEMES Controller: FLE Delta FIFO PABIFIF IR AL,

(3) Ja3h Controller: Al Reflector, faTtiNT APIServer FF5EH GVK, B Add,
Update. Delete ZEH /5 A Delta FIFO PAFIH, {E RS FR47% 5 Controller H
ML R %L HandleDeltas() 2374 X SRR, TR EEH S AARH Indexer, [A
APRHX 2L Add, Update. Delete Sfn i 4a 2 BTHEMAENTES

3.3.6 WebHook

1. WebHook 214

WebHook 5id 22 ER 5L, (A6 CRD SE T8 5 (i ER 248 BT WebHook #2
BUALER , AMESER, A4S Controller 4424, WebHook AR UIE 3-6 .

APIServer WebHook

|

[
i CRD |
[
|
|

|
|
|
|
|
|
| YoiiE SR CRD |
|
|
|
|
|
|

e

|
T I
_________ 14(0 CRD !
: : AbFE CRD H 332 4
| | |
| | ]
A HEEE— 7

3-6 WebHook iiti2
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fifi Kubernetes B /7 % /44, WebHook EALLUTNHTI6E

(1) &% (Mutating ) : & CRD #HT&EL, W IE H ST RS,

(2) B (Validating ) : X CRD $HTIGAE, 40Kz 7 BUiR B A AEBUETE Bl N

51 Kubernetes B 77 H4—KIE5ki5 8] Mutating )2 Validating #/ErEmIAcE, 0
3~7 Fi7Re

N Object L
APT R API Mutating Validatin THHE
. My Sch g
R AT AIEs AL Admission ;&Zga Admission ETCD
‘WebHook WebHook

|

|

|

|

|

|

|

|

|

|

|

|

|

|

; 3-7 Mutating & Validating B2/EFFERIE
5 BRI

| (1) APIServer #IE] APLIEK.

| (2) WREIFAE . %L

! (3) #fT MutatingAdmission 1) WebHook List,
| (4) XERAEHT Schema TR

; (5) $F7 ValidatingAdmission [1] WebHook Lists
f (6) FFEA ETCD.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

2. Controller-runtime #7f9 WebHook #E22

Controller—runtime 24 A 4L T — AN P WebHook fEZE, TlTEIZHESE,
Pl E WebHook , HERALEE R £H A\ WebHook Server Hi, i WebHook FIANERRREL,
HITTSB CRD MBS

(1) Server Az

@3 Controller—runtime &AL WebHook Server €1, T /Heditiiia i H— HT TPServer,
% Server I THEICK H Kube—APIServer WK, JERAG K K EX R Handler #E47
AL

WebHook Server F=EHFLRAFEM AT WebHook ( MACHEIE HL 3—46 ),

\
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type Server struct {

) TFE# webhooks SIRISFIEEIEMY webhooks | IMEMHTHIEN, HAEEM Hebhook
SERHE s E

webhooks map[stringlhttp.Handler

T % 3 ] 8 1 WebHook £ H1 [f] func (s *Server) Register(path string, hook http.
Handler){}, I &% WebHook 8] Server H1, WebHook HaZat2— HTTP i
SR ER PRET

(2) Handler [{sZE;

FRFAESHN Handler fRMzE, HFFESEEL WebHook A8 AP Interface BIAT (L
AAHIEER 347 )s

// HandlerFunc HEFAFXEEM Handler &EO
type HandlerFunc func (context.Context, Request) Response

fEICEA [, WebHook fufigfit 7 Handler sRER [BIARII A FhEI 22, FFARE T HETIX
SedPRE ST Y58

X Admission [ WebHook, %2 ST PR SEAS R [ AT 25E R %L

(1) 1 ZEEEREGRITN CRD MIRFHRIEZ v Fiy ( WAHDIE# 3-48 ),

func Allowed(reason string) Response {

return ValidationResponse (true, reason)

}

(2) 4548 ZEE R CRD HUREFHRIEE IR ( WATRIE R 3-49 ),

func Denied(reason string) Response {

return ValidationResponse (false, reason)
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3. WebHook 7=

TR, AL H—A WebHook fIRIHREH] ( WA 3-50),

// BIE Manager

mgr, err := ctrl.NewManager (ctrl.GetConfigOrDie(), ctrl.Options{})
if err !'= nil {
panic (err)

// Bl# webHook Server

hookServer := &Server{
Port: 8443,

}

if err := mgr.Add(hookServer); err != nil {
panic (err)

// Bl webHook RILMIE R
validatingHook := &Admission{

Handler: admission.HandlerFunc (func(ctx context.Context, req
AdmissionRequest) AdmissionResponse {

return Denied("none shall pass!")
1)y

// Y& Handler JFfZEl webHook Server HA
hookServer.Register ("/validating", validatingHook)

// Bl Manager, /85 WebHook Server
err = mgr.Start (ctrl.SetupSignalHandler())
if err != nil {

panic (err)
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1
3.4)° B

e

REEEEAZH T Kubebuilder 944, HATLLI438 CRD. Controller &5k, Kubebuilder
Scaffolds( JHITFZE ) #B . Controller—runtime B, [RIHS /23 7 X Lopsitfe 2> (Bl an (] B4
TRl , §25eRk CRD EBEFLELT,

1E T ## T Kubebuilder 2K )5, AR SHHA T Kubebuilder [#J5H . CRD [96&
#, LU Client, Controller, Manager SEBURAGHIIAMLIRERE Bt @i ix Ly
BRI, B T LU s i 5 H @ 1) CRD, R Controller I/,

Kubebuilder /& % T+ Controller—runtime {# F CRD #4 & Kubernetes API [{J SDK,
FEYRA T SDK WL, Azt —#i2 T Controller—runtime WJREE, 2 HINHET
Manager [HESE . Controller [izfTHLHI. Client 1 Cache [IRIIAIL JEHRSE , AR T iX L6
PR S, T AE T DA Bttt i Controller, K525 =77 %42 A\ Kubernetes H7,
TR GG BH = APT SR R

FETf#T Kubebuilder HIETT 5 BASIS, o 4 FoRUUEMRRSLH], AEEN
AT & CRD FI#5 Controller,
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