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1. BirhiE
1.1 @B H#AR

BELnuIRERR (BFRASIE0S) BABSRETMRITHEERInuEERS, (EAEEF
workerfimfJhost OSAY, BJLARKSsER S RHEIRFAHITEIE, LSS [0SHIR—E
H, ATIREAROSHEZEMMERFMEN—3, BEE0SEEASESssh, BREMESLMR
SRR RENT RN E LR EHTIEN, FTHEEZKSsERFSEiE TAEIZD
workerfiri £, k8s operator2k8si2HRI—FHi BANH, SILABENX ERFR IR EHIEEE.
FRLABE Fk8s operatoriZitHELI—EXEAIME, LIBITkSsERHFR— N RECER!
worker = _EAITEE.

1.2 BEEXK
EXBtR:

{5 FEk8sHoperatort/lil, i&itcrdflcontrollerFEBXBH R B2 BRIBEA
Sefkerd & controllerZ XA HFAIIEF &

SCIECE X F RN 1B k8s R Imaster b mft— T & EISEEFworker T = EHAT, EE
aN5emworkerTim host OS L docker {RIGGEE. NIBEEFRE

nyIR:
Zet: BaBaEE LR SIFEANERR

masterP IRV ELE : X FEmasterm S SR, ST Xdmasterim NRECE,
HEXSlmastertamfdworkero R, NEAENES

2. b =FRAE St
2.1 k8s &7

Kubernetes ({&#Rk8s) EGoogleff2014F6 BFEN—"SEEHEERA, (FHGOES
k., BTFEBRaFeHhS N ENLNSRUEINE, Kubemnetest BinELLEPE S
N FBEEREFEER KubernetesiZ2t T HRIFRAE. MEEE. RBKRU. T aHEE. e, #
PE—EENRE. | BORNIEENERFNEMNEE. ¥ RBUNREITHNAERSSIES.
EXIF—RYIBER TR, 8fEDockers,
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TRESTRS
K8SHS

FHENARRHEE S, BTEMERE. ¥ RIIEIESSR U ERER,

BT —Mal Sy BA Rz T. EERHESE, LSCIEa Ak, ey
FORSRE ;

SERRMEREPE N AREFTEIGRIP ., FINSZNERFEIXR. T BUHNS
B FEMEEK;

B FERRPREE S EN N BEFRSERES, HRERZRREXEEEE AT
EEMEERE.

Kubernetes Architecture

2.2 k8spHIz=

MRS SXIRSRTERGE . BMRSIYTHRE— N RIRSHA, HEEEST R,
&IFEMNA: Docker+K8SEIJJ{ESLIMAIME FRIGIFSRME(RYE, SR, REEE
TgE,
FERMRIREN . F—HIDockertRGIEE—HRIFIRIMNG, K8SHTRAFSRS,
SRR SERE (CICD) : IEABMNERREFE LERITTE,

Cl: Continous Integration

CD: Continous Deployment

2.3 docker5k8sHIELER
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Y514 Docker
BB AT I8/ME TR BERFNS
BHFESE
R AR FEMETRIEES
2R EERRCLIES-IRS IR
it
AR EAETSRNREER
2
YrHE BIRAIA ERHAFTRE
[T FF i S Ea R 5 AIDockerfile
L% NESRHEARRIMEEEEN
FIH ERERSZLEF
53
HE  EITHERIAR
—Rt ALURSFERR S HEI T EE
FX{sEFE
B NN PR R E T A RS
2.4 k8s operator

2.4.1 k8s operator {@7}

Kubernetes

AT EEN RERUNAEFRIE R RARE

PAN
-

EEHEEIRAERERS

BT R TF L RRYSREEY

SEMEES N T RIATE. SxNAER

RHUERFAIE, PINBHY R, BRES
MY

BT EMEFTEIRERIYAMLEZE JSONEL
BN

RHERMEINEE, HINIRS AT AHEIYE
RTERNEMSES, FIMEEREE

EEEEHNESRUNBEEFIREST '
BH SdockerEGERIF BT TRY

HESA BT RIERIABE RN AR
F

Kubernetes Operator 3 Kubernetes YR EFIHEHIZSHESIE. SEABEN SRR
(Custom Resource, CR) RFRSFIEENARER, REBEIEENIEHIZE (Custom

Controller) SRUSEARRAFHTEIRIBIF,
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modify
—> .

resources

watches change events

adjust state
Kubernetes B '@‘
Operator

kubernetes

SRPENBEEXKIRNT, operatorA] LASITEIRFANEN, FRERFEINFESRSSREPE
1B, WEEENXHRSKESHIRE.

2.4.2 k8s operator T{E/RIE
Operator B9 T/ERIEAT LR RLATRI LN E

EXBENXAIR (CRD) : Operator BSFEEEN —MHESHEEN TR, XEFRN
x 7 EEENNRREFEIRS ISR,

SSMBENIEHIRS: HIRRRE Operator L, ARGERENRR, SRRRSKE
TR, ERISRSRIERRIISEPNSIIEERS AR, RN AERS LT IERR
BotEREEE: EHRPRmBNAEENWSEE, AR, &0, IWEFERE,
XLBELRIATREREALNART, TETLIENTEHK.

2.4.3 k8s operatorfiifitis

B EIR: Operator JLABMAITNAESE. EfH. SOTNIKEESEFRIE, BLT
AL EIRFHEIERA.

IREEERL: Operator FEIEFHEIRAONA, sEFRHEEENEE, INIEEhk
s. BaERy BE.

ZTE: BRI Operator, AFALURIAY R Kubernetes SEEFRVETERE
IFEZEBINIR AERS .

3. RFHERST

4124


af://h3-10
af://h3-11
af://h1-12

TREISTRY
MasterSworkerts R Z [BISEFIHTTPIGE(S, FHK8S operator controller{E AR Fim&IX1E
K, workerfT RIZITHTTPIRS =3 RAEEZIA R, EIEKESEN. THERIELARIEANIERK,
web serveriz{TwebRH, FEEIERERAL, FEINHGE.

AFEENEHTNTET SYIENASHITIRE, FRUAHTTPIRSZSSEEE T TENL L,
REEE1T5kK8s podd,

3.1 325 E
3.1.1 E45543 (Controller&gE{L2Z2Hi)

Master 41

O
f'\ K8S 4Bt

PODS

nodel F# . . . . node2 FEAH1

> [web server] [IT’EHE%%S]
K8S A : K8S A

L
G )

Operator Controller

,_,
—

kubelet kubelet ]

,_,
—

[

[ kube-proxy ]

[lfil
l > {ERRSS 2%

o[ = |

kube-proxy

PODS

TX1 [
{ [ Scheduler
(oo )
| (
(

Controllers

eted

— —
L

3.1.2 FEHIE
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TiEARSS 8

K8S API Server e T1ERRS 28
Controller

Web ARSS 28

O
N\

T{EARSS2%

P {EHRwebiRSSe8aEkubectlip $1T L EMK8S API ServerfZRZRIREN., API Serveri&iE
FAController®?bIEOperatori&j&, Operator ControlleriZIZEIEN G, BIFEiR. HEBiR. &
BAZEM. f@iEhttpidk, REBBEKAEEHEMINIERSEE, THEE k.

3.2 BEX&E R
BENEERENFFE:

Spec: A T HRIEIERS—FERREMEEHFE. AEEKubernetesEiRRT,
THRMITSAIINY], AR ZERIVEIERTS, UREATFURI—EERNEE,
Workers: AFRTEEENTR (RAX%Master5SNode) .
Hitp: RETEKRNAE. SHEREIR, workerE=2iEKGE, SHITEIIMAVE
1E.
TargetType: Http=FERPHNSHFER, KX T TR ENT=EE, gLIR
MastertZ 5] LA ZNode,
Status: FETEEYSBHEVAZS, HOperatoréiif, HFHEERTF FRIEIE, FAE=E
BEHRIRSER, AFERATERERERIITER.
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~— Workerl

— Worker2
~— Workers =
N \Worker3

\l- s

Port
Spec  — g

— Api

— Method

“— Http TargetType

“~ Parameter E= )

~— State

— Msg
Status — Pod

— Pod?2

“— Pods —
'~ Pod3

3.3 operator controller &1t

3.3.1 ControllerE BRI

fERER—rh, FfiI%IControllerINgEit T 7 IR, SEEIITIIESHER—TELLARKAIN
T, MR TR R AR
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PATERIRE

. - L= MR - BEZIE
FP#ERZYAMLE X P £ o

il

& PATEHIRIE HIRIRS L

PATHIRIRE

0

B ControlleriZ¥ T2 A E2MIFEE {4t A& T ControlleriflfT, i@idfEControllerIEREE T
NHIMBRREFRIRTHIET, SNRAMERSE, BT IEIRIRE,

INRAZEMPREH, ControllerlSBEFIRTE S HCIERTE), LERIRTLUBITSEEISRAY
StatustAZ, RENTHILUAARERIERIR, BEHITIRIEE.

REERAER T ARE0EEME, WETLUASEESHEM, WITRESKEIIRE, =K
BCERY N AAESSEDA],

3.3.2 {haftiRIE

ARSI BIERRSKS BliESecret fellk=yech=) tIRAeHE

738—"Nodet FREINodef5 85
BTrRS =

BliEZWebfR523%

§ NS
BRFMIE AR Pod

BlEEService

LA ERrERYE ERRREFE— P ERAIMNIE, FEIEis,
EIR UM EBRNEEB IR CZ EEPAMIARARRMEIN, HESEER T elEWebiRS
SRl ASARRIKERTIERME, REFENART IS "Node LAY TIEIRSSRRUBRIEIE.

3.3.3 iBIEIRME
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RIRMIPRE M MIPRARS S MipRSecret il S=ch) IS & &8
Pod

VA EFrBRURFemairE— L ERAIMNERE, HItag, FREEFRmEEAR L2l
IRICIRIERIISIRIE, MBREIAM N ERERITIRE.

BEEELE S bR <2 TIEAR

3.3.4 SHFRRE

RREMEM

RIET R BT
ETEARSS 25

HIREIELER

VA EFBRURFRR/EEFE—LERAMNSRE, EtEns., B TREENEER
e, MRBEITIERSERE, BRETNTAEENTREEMBETIFRSSE, ZBFHTE
EMEE. MiEhtpiER, RERESBIFHERBHITER.

3.4 TIERRSS=MST (FRaft2h)

T{EIRSS 2R AHtpRRSSES, SREEW ControllerRiERAIHtpIEK, 1B RKFPEETH FAIES
B, TIERSSBENEEEN LMEENE, FRIEHUITE.
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Operator
P H

' Controller
ER Moy iz
T1ERRSS285°H4
%
[ Controller
I N
ENEE! 1x([o]
N2 I
[ Service
I
(5
NS
[ (=974 ks

3.5 Z2%:
W SiIENBALE

FEOperator ControllerfIHTTPiRSZ 88w BISEI 7 XiE K SSEAIENTEE, TERIKES
BEENLnuGENDSERHRGES. BEXNAPEARNTREGIE, BLEaSEA.

Bt ENEE

BHTEEZEERHTTPSIMUE(S.

PAXIGECE

1BIS&EZEkKS8s api serverHE,

Node IP

HREIRERITRIZ SN, PEEEREIENEEX.

Z/VELUTip BES api servern#HT@(E:
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TRE kY
Pod IP
Cluster IP

Rt EE S XIER, FESLUTRIPHINZERRAS:

SEEPE T REVIPHbIE
Pod IPRYCIDR (E5EFBIZERYTERE)
Cluster IPRYCIDR (Hapi serverfdj2nh&#—service-cluster-ip-rangefic £ )

KTBKEBSRIRREERER NS (BiKIEECERA)

Network Policy
{EFIK8SAERINetwork Policy &R, BREIFMNAXS TIFARSS 8RR,

Network Policy@—FFF#=HPod Z [AILAK Pod S Eth N4 in R < [E@(SHIREE. ©IeitH
FEXMNFFEEWLPod LAIERIES, WLEAEE. Network Policy B TARHHISIUTBEK
BN, BEBETIRESEEPod, HIREAITFSIESEANBEERE.

FENTEIRSS 23podiZ Enetwork policy, {FEREE#H Controller podifia), FMRIEAIE,

3.6 PRI E

BEMXRiFAYSpec.Hitp. TargetTypeFER, TEX T AFKIBKTERIENKEL (Master, Node
BEAI) |, RAEXNRBNET A EZENZIENK,

3.7 OperatorIfJgE: P dockerfS(RbGcER

EEEXARFESdockeriZRECERIER, ControllerFBER FAELZINMFEFRMIITR
AHTTPERSSRR, REERITI RS dockerizl&,

3.8 OperatorIfjgé: PRNIBES

EEEXRBRHESNEEENBENK, ControlerFE R TAAZ MIGRMANTI REUHTTP
fRSSEe, REBKIITRSELRIEER.

3.9 E7MNEE: webfRSSER (FRR(LZAY)

EEFweb5REEAMAKSs api server IZ2HAIRESTIul 2, TR LIARREINEE, RHEERFAIZZ
BRK, FEEEKSES RESTful FEONKE., BFIALE. BFREREXHREA.
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&R =) Pz
WebfR53 282514
N

[ Controller ]

]

o}
Jr

_
m

=

[ SQLite ]

A 'd

[ Kubernetes API Server

3.10 FSMNBESEIR : RESTful :

iR A

BT EEKSSEAAPINEY, K8SEANERIFRRIRRIAPI—RZA:

/api/vl/namespaces/{namespace}/{resource}

K8s5E=&JR (Woperator) BYAPI—fZSS:

/apis/{domain}/{version}/namespaces/{name

/{name}

space}/{resource}/{name}

BT LA EAPHERBRRAIER FHUAT LA xIk8s BB IRAYIR(E.
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3.11 EYMINBESEIN : k8sFAFIAILE

K8sIERHRBEMMEENER, —ETERF, B3—FERSKS. TERFHEEBRE AR
EIRZIRSER. EERD AT, FAFFME (40 Keystone 8¢ Google TKF) , EEE2H
FPEIZEYRNE, TiEEd AP ERNA R RERRRIIEERF.

FBXJHY, service account 2H Kubernetes API EIERIMKF. BiIEF4BEZR T HrER
namespace, FFHE API server o, s&1EId AP ARFoIEIE. Service account KBk
T—ERIE, AT Secret, XEATIERIATHESE! pod A, MMIFSEF pod 5 kubernetes
AP| Z BRI EFR.

AP IERIESPEEIE B, serivce account £, SEIFABZBERIITE, XEHREERN
ERESNERRIE AN, TTIBMWET/Fus I kubect! BYAZEFFET -3 ERY kubelet, FlHE
HISFERIPLR, EBRTER API Server & HIERITHITRMINE, SEBRNNERZBRF.

3.12 ERYMNRESEM : k8sFHFEIY

K8s &t ¥ ZM AP NEFE WHRBACSABAC, BEEERBACKEIIREZ F1ENAIFA
Fia, BIRTHTHENANR ECREREIE (FBEIXE: (K8S webREESHFIA
iE) )

3.13 A=
BEMANBETETRINGE, BHTEIRE, RENEEGRITTRESEFER.

3.13.1 T{ERSSZER==H

REPHN TR sELAB SR izi T TK8SEEE IPod, {&EFINodeName=FEIG TIEIRSS
fRAYPOdPREIZISANENL (PrLEEAERIEMENL) , #KkEEHostPathilEIGEetcHRiER,
Flpod NERRIRIGH, LULLIARIS T ERROSEERHEXL,
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Operator
— —

Controller
K My iz
r Pod 1
| THIRES |
N\
[ Controller ]
| M
IENE R[]
N I
[ Service ]
L | J
R LR T EEE = .
' HostPath % /etcB & J
[ BREXH ]
" ! 7
S
I
FH /etcBFE

3.13.2 WebBRSZSBEEEML

REPHIWeb RS RRLABRRRIFZZUE T T K8SEE HIPodH, (M Service R FFPodAERIRM
BREIZImasterts R, (EGIMERILATIAL,
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O

BR
BR "ARZ
Pod
WebfR55 28
N\
[ Controller ]
| N
BN iR [E]
Y I
[ Service ]
| 1\ AN
=i IR [E]
N7 I
[ Model J
| T . S
&8 R[]
J |
[ SQLite ]
' g

[ Kubernetes API Server

3.13.3 Controller 4%,

Controller tBA[LABIAPodFIE1T, (BREE NPl EUFEIIRS S, HALRSKSIE
FControllerFE Z8IFATENIR.

B2 FRRISR BN TR
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Master E#1
O
f\ K8S At
PODS
nodel E#L . . . . node2 E#l
> [web server] [IT’EHE%%E]
K8S LAt T K8S At
[ kubelet [ kubelet
Controller
[ kube-proxy ~ [ kube-proxy
N |
X1 ——— XTI
) | Scheduler ] X :II{’EHE‘F‘QS
3 Y I l 7 >3
[ Controllers ]
[ etcd ]

3.14 &8 Operator}skise

1E5®Operatorf=HIRRINGE, (EEERRCIEMREEB BN, ERRENMNERIEEIRK
B, ERIFEMERM EREESE BRI R, FERERFPFNEE.

4. A&t
4.1 IRBEeE

RITASTIBEENEFRENX (CRD) ,
FF & k8s operatoriz=ig,

SCHNECE TR,
MWREE T AIRENZEM.

web server RERES

P S SR A,

4.2 REHR

RFZIE=: Go. python
HF&TE: Git. Docker, Goland, Pycharm
ERFETETH: kubeadm, kubectl
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4.3 IREIAYE=

R REROITHIENK (1)
EFER8R2: SERENBIAFIER (1/3)

EBTEME3: SoRkk8sERFEIE (1/)

24 TR CRDENXFHEHISSHESEE (2@)
BEM5: SCECE M ATEf SRt (253)
EBIEM6: SThkwebFRERS (17)

BEE7: sezOAsSssEe (178)

BiEEs: SRR RE (23)

BiEM89: MBRRMEREE (17)

4.4 Q34T

FAS: EBRCRDENX. operatorizZhlgsfIACE N ARIZLE.
FBFFEM: 4B EERECE T &TI8E.
RESNY: 1R HERENERoperatorfJiF ML IR,

5. Lk FRiIiEPRYEEH
HE1: BEKSsERE
SHKGSEBINE, HESBIRITLS.

HE2: EXCRD
BIEEEXAFEX (CRD) , ATHEFEE FRAVERERES.

HEE3: F&operatorizilzs

StHoperatoriJizHlzRPiE, BIELITCRDAYBIE. BEFFIMPRSM.
EHERARETCRDPHNEERER, FRBE NAESERNworker i/,

R4 SEMECE TR

FREE T RZNE, BREEEBZE. SUE PRSI TR,
SIFERENHNERMN, REFAETRFJBRXTEATENEE.

1717124


af://h2-43
af://h2-44
af://h1-45
af://h4-46
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TRE 3
HES: Z2ESHRES
RERSKS, FWRRANBEHTLINeEE,

SSIIRBAC (ETAGRINRES])  BERRERNAFAILUTARE.
EcENetwork Policy, FEERINRAATIGIAIAPod,

HRE6: AL webRE
SHiwebFRE, LB G FARECE.

HET: BESXERS

REEPEBHIA, F{ETEK8sERfFEREoperator,
RERAPFMAREN, BESAPNIERoperator FAECE.

iHtREs: I EHERRIL

{sEFDocker TELAN DockerfileiAE TEIRSSES. webRSEER=5L.
OB (controller, web fRS3as. TIFIRSSES) MAEALUZITIEKSSEEFAIPod,
H—TEHEEITTE,

HE9: if5EoperatoriZHilzEINEE

W Operator(F AN ZMHRIEHOperator AB TR EIR, THFEE
Operatorfa =B N LIFIRSSE5Pod
Operatorfa = tlliEwebRFZ AN EBEHNEZMRIR

6. RGN
6.1 XIS

fR{HIRIR :

Masterfim: CPU 4%y, NTF4GB, fE£220GB

WorkerTig1: CPU 41y, WTF4GB, EE20GB
ER(HIRIR :

kuberneteshig4~: v1.26

EMEZES: RockyLinux 9.4

KIZ&¥EF:  Calico

fmiEiEs: 9o 1.22
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TR 324
plinae =R
kubectl: FAF5k8s&ERfacH
Git: APRBRA=
Eess: TR webHRE

6.2 fllizt A
6.2.1 IJREMist

B EJEECRDHAIFEESERFPAPIRE.

Af2: NTRENEENEEREEWrker TR,

RfI3: TERZ N EENHEIARREworkerfir,

Rfla: EFHETRNBCES Y.

FBI5: MIBRECE SHAFIGET  FREC B ERHRIERR.

FAf6: BlsEOperatoryds?, FHIGiEControllerE A Bl IKE IR
FAI7: fBROperatorydgr, FHIEUEController R AR KR

6.2.2 Z2 it
A8 : SIS FARE.

6.3 MiEER -
6.3.1 INEEMR SR

A1 pEIHEIEECRD, REIER.

AfI2: EEEXHAI NREEET R,

A3 SAEENHRII TARAETEA.
Afl4: ETRRIEEHMNINES.

A5 EEXHMRG, TR ERNEEHESER.
FBf5l6: OperatorXdsBli#/a, MEMFIREMWEE
FBfI7: OperatorXdSMIFR/GE, AREIZIRE MR

6.3.2 T2 MR ER
B8 . REENNWARLETNAEE, RALTEHERI5IE,

7. @EIREE AR E
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7.1 k8sEPEITZHIBEIAYIDR
nodefll AmasterZSget nodes X

[root@node2 ~]# kubectl get nodes

EB317 20:37:09.770u437 1887 memcache.go:238] couldn't get current
i7?timeout=32s": dial tecp [::1]:8080: connect: connection refused
EB317 20:37:09.771613 1887 memcache.go couldn't get current
i?timeout=32s": dial tcp [::1]:8080: connection refused
E6317 20:37:09.771987 1887 m ache.g 38] couldn't get current
i?timeout=32s": dial tcp [::1]:8080: t: connection refused
EB317 20:3 .T73738 1887 memcache.go:238] couldn't get current
i?timeout dial tep [::1]:8888: connect: connection refused
E®317 20:37:09.775429 1887 memcache.go:238] couldn't get current
i?timeout=32s": dial tcp [::1]:8880: connect: connection refused
The connection to the server localhost:8080 was refused - did you specify the right host or port?

server API group list: "http://localhost:80808/ap

//localhost:

8080/ap

server API group list: "http:

server API group list: "http://localhost:8080/ap

server API group list: "http://localhost:8080/ap

[
P
51

server API group list: "http://localhost:8080/ap

B RKadminEcEX S ARISRIAFT
BITAI <, BEEXHSA

[ R :
BRRAE:

—-p $HOME/.kube
-i /etc/kubernetes/admin.conf $HOME/.kube/config
$(id -u):$(id -g) $HOME/.kube/config

pods sandbox create failed

[DRERE: RS
BREE: FREGFRNERRZEL

calicofR & pullEiEsk itE

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

Created
Started
Pulled

Created
Started
Pulling

Warning Unhealthy 1im

calico-kube-controllers-57b57c56f-zssné

Running

calico-node-728kq
calico-node-n7vov

coredns-5bbd96de87-f8cg8
coredns-5bbd96d687-tgg2s

etcd-master
kube-apiserver-master

kube-controller-manager-master

kube-proxy-8jgné
kube-proxy-cz8rp
kube-scheduler-master

default-scheduler
kubelet
kubelet
kubelet
kubelet
kubelet
kubelet
kubelet

kubelet Readiness probe fail

var/run/bird/bird.ctl: connect: no such file or directory

n/calico/bird.ct

Harn1ng unhealthy 11m

ver 11m) kubelet Readiness probe fail
nnect: connection refused
Lubelnt Readlnef% probn €a11

Running
Init:2/3
Running
Running
Running
Running
Running
Running
Running
Running

Successfully assigned kube-system/calico-node-n7v9v to node2

Container image "docker.io/calico/cni:v3.25.8" already present on machine
Created container upgrade-ipam

Started container upgrade-ipam

Container image "docker.io/calico/cni:v3.25.8" already present on machine
Created container install-cni

Started container install-cni

Pulling image "docker.io/calico/node:v3.25.8"

ed: calico/node is not ready: BIRD is not ready: Error querying BIRD: unable to connect to BIRDv4 socket: dial unix

ed: calico/node is not ready: BIRD is not ready: Error querying BIRD: unable to connect to BIRDv4 socket: dial unix

ed ’623 @3- 11

[INFO][186] confd/health.go 18@: Number of node(s) with BGP peering established = e
20

[DRERE: MERE
BRHRE: FRBEEGR
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0 SR
ngonkﬂneﬂiﬂﬁb&registry.cn—hangzhou.aliyuncs.com/google_containers/pauseEﬁﬁﬁ

registry.aliyuncs.com/k8sxio/pause ,

7.2 FARdiEABRIpYa)ER

k8s RESTfullEOE A NXiAfia

BRBER: FEEHEHHTINEE, SEHR (K8S RESTul API M) 5 (K8S
Restful APLR[EMAZSED )

k8s operator 5= A EORESTfuliZ Ottt A5
R

k8sH T BHIR{EEREEHapi serversthk, BicFEHkubectiZT operator, &EEkS8s api
server HE3 4, BiaJikEoperatorizORIIHIHER

& api serverfI AE KA

£ api serverfYZaMEINFRIN -v 7 SEEIENZ R KNTEZER, IR
RESTfullE bk,

B fsy@master:/code/ks deple X B Windows PowerShell XA

mykind-sample  6d21h
[fsy@master k8s_ deplnyment]S kubectl get mykinds mykind-sample
NAME
mykind-sanple 6d21|w
[fsy@master k8s_deployment]$ kubectl logs kube-apiserver-master —n kube-system | grep mykind
10725 08:U5:17.682899 1 apf_controller.go:981] startRequest(RequestDigest{RequestInfo: &request.RequestInfo{IsResourceRequest: " /apis/mygroup.my.domain/vlalphal/namespaces/default/: s", Ver
b:"List", APIPrefix:"apis", APIGroup:"mygroup.my.domain", APIVersion:"vlalphal", Namespace:'default", Resource:" s", Subresource: ", Parts: [string{" s"}}, User: Suser.DefaultInfo{Name: "kube
rnetes-admin”, UID:"", Groups:[Jstring{"system:masters”, "system:authenticated"}, Extra:map[string][lstring(nil)}})
10725 08 7.683214 1 apf_controller.go:1012] startRequest(RequestDigest{RequestInfo: &request.RequestInfo{IsResourceRequest:true, Path:"/apis/mygroup.my.domain/vlalphal/namespaces/default/;
rb:"list", APIPrefix:"apis", APIGroup:'mygroup.my.domain”, APIVersion:"vlalphal", Namespace: 2" Parts:[]string{" s"}}, User: Suser.DefaultInfo{Nam
ernetes—admin”, UID:"", Groups:[]string{"system:masters", "system:authenticated"}, Extra: map[stnng][]strlng(n:l) }) => fsName="exempt", distMethod=(*vlbeta3.FlowDistinguishertlethod)(nil), plName="exempt",K imm
ediate
10725 08 7.683310 1 apf_filter.go:169] Handle(RequestDigest{RequestInfo: &request.RequestInfo{IsResourceRequest:true, Path:"/apis/mygroup.my.domain/vlalphal/namespaces/default/ s", Verb:"list",
APIPrefix: "apis", APIGroup:“mygroup.my.domain”, APIVersion:"vlalphal”, Namespace:“default”, Resource:" , Name:"" ' Parts:[]string{" User: Suser.DefaultInfo{Name: "kubernetes-adm
in", UID:"", Groups:[]string{"system:masters", "system:authenticated"}, Extra:map[string][]string(nil)}}) => fsName="exempt", distMethod=(*vlbeta3.FlowDistinguisherMethod)(nil), plName="exempt", isExempt=true,
queued=False
handler.go:153] kube-aggregator: GET "/apis/mygroup.my.domain/vlalphal/namespaces/default/: s" satisfied by nonGoRestful
pathrecorder.go:2u8] kube-aggregator: "/apis/mygroup.my.domain/vlalphal/namespaces/default/: s" satisfied by prefix /apis/mygroup.my.domain/vlalphal/
handler.go:153] kube-apiserver: GET "/apis/mygroup.my.domain/vlalphal/namespaces/default/: s" satisfied by nonGoRestful
pathrecorder.go:254] kube-apiserver: "/apis/mygroup.my.domain/vlalphal/namespaces/default/: s" satisfied by NotFoundHandler
. handler.go:153] apiextensions-apiserver: GET "/apis/mygroup.my.domain/vlalphal/namespaces/default/! s satisfied by nonGoRestful
:U5:17.683U61 pathrecorder.go:2U8] apiextensions-api : "/apis/mygroup.my.domain/vlalphal/namespaces/default/ s" satisfied by prefix /apis/
7.686957 apf_filter.go:173] Handle(RequestDigest{RequestInfo: &request.RequestInfo{IsResourceRequest:true, Path:"/apis/mygroup.my.domain/vlalphal/namespaces/default/ s", Verb:"list"

“apis", APIGroup:"mygroup.my.domain", APIVersion:"vlalphal”, Namespace:"default”, Resource:" s", Subresource:"*, Name:"", Parts:[]string{" }, User: &user.DefaultInfo{Name: "kubernetes-adm

, Groups: []string{"system:masters", "system:authenticated"}, Extra:map[string][]string(nil)}}) => fsName="exempt", distMethod=(*vlbeta3.FlowDistinguisherMethod)(nil), plName="exempt", isExempt=true,
queued=False, Finish() => panicking=false idle=false
16725 08:45:17.687055 1 httplog.go:132] "HTTP" verb="LIST" URI="/apis/mygroup.my.domain/vlalphal/namespaces/default/ s71imit=500" latency="4.394512ms" userAgent="kubectl/v1.26.2 (linux/amd6u) kubern
etes/fcUeT3" audit-ID="8756U5FU—F16a-LO5L-a0¢d-L783edbedbla" srcIP="192.168.116.100:U3374" apf_pl="exempt" apf_fs="exempt" apf_execution_time="3.617621ms" resp=200
10725 aa 45:22.901395 1 apf_controller.go: 931] startRequest(RequestDigest{RequestInfo: &request.Re; uestInFa{IsRescurceRequest true, Path: "/aFJS/mygrouF my.domain/vlalphal/namespaces/default/;

Verb:"get”, APIPrefix:"apis”, API! "mygroup.my .domain”, APIVersion:"vlalphal", Namespace:"default", Resource: , Subresourc Name -sample”, Parts:[]string{"

User: &user.DefaultInfo{Name nlubernetes— admin", UID:"", Gx-aups []sn-mg{”system masters", "system: authenucated“ Extra: map[str:ng][]strmg[ml)

:22.901553 1 apf_controller.go:1012] startRequestfRequestD)gest{RequestInFc &request.Requesdn{o{Isnesaurcenequest true, Path: "/ap)s/mygrcup my.domajn/vlalphaﬂnamespaces/deFauk/ s/

, Verb:"get", APIPrefix:"apis", APIGroup:"mygroup.my.domain”, APIVersion:"vlalphal”, Namespace:"default”, Resource:" s", Subresource:"", Name: ~sample", Parts:[]string{" @ -s
ample"}}, User: &user.DefaultInfo{Name:"kubernetes-admin", UID:"", Groups:[]string{"system:masters", "system: authent)cated" , Extra:map[string] [Istring(nil)}}) => fsName="exempt", distMethod= (ﬂvlhetaJ FlowDist
inguisherflethod)(nil), plName="exempt", immediate

2.901569 1 apf_filter.go:169] Handle(RequestDigest{Requestinfo: &request.Requestinfo{lsResourceRequest:true, Path:"/apis/mygroup.my. dﬂma)n/vlalphal/namespaces/deFault/ s/; ~sample”,

APIPrefix: "api .my.domain", APIVersion:"vlalphal", Namespace:"default”, Resource:" s", Subresourc e ple", : ing{ @ -sample"}}, U
ser: &user.DefaultInfo{Name "kubernetes admin”, , Groups: [Istring{"system:masters", "system: authenticated"}, Extra:map[string] [Istring(nil1)}}) => fsName exempt" distMethod=| (xvlbeta -FlowDistinguisherte
thud)(njl) pLName"‘exempt‘, isExempt= true, queued=false

8:15: 2290163 handler.go:153] kube-aggregator: GET "/apis/mygroup.my.domain/vlalphal/namespaces/default/ s/ —sample" satisfied by nonGoRestful

2.9@1552 pathrecorder.go:2u8] kube-aggregator: "/apis/mygroup.my.domain/vlalphal/nanespaces/default/ s/ -sample" satisfied by prefix /apis/mygroup.my.domain/vlalphal/

2.901672 handler.go:153] kube-apiserver: GET "/apis/mygroup.nmy.domain/vlalphal/namespaces/default/: ~sample” satisfied by nonGoRestful

2.901677 pathrecorder.go:25U] kube-apiserver: "/apis/mygroup.my.domain/vlalphal/namespaces/default/ s/ -sanple” satisfied by NotFoundHandler

2.901683 handler.go:153] apiextensions-apiserver: GET "/apis/mygroup.my.domain/vlalphal/namespaces/default/ s/ -sample" satisfied by nonGoRestful

2.901687 pathrecorder.go:248] apiextensions-apiserver: "/apis/mygroup.nmy.domain/vlalphal/namespaces/default/! s/ ~sample” satisfied by prefix /apis/

2.9930U5 apf_filter.go:173] Handle(RequestDigest{RequestInfo: &request.RequestInfo{IsResourceRequest:true, Path:"/apis/mygroup.my. dcmajn/vlalphal/narrvespaces/deFalllt/ s/; -sample”,

, APIPrefix:"apis", APIGroup:"mygroup.my.domain", APIVersion:"vlalphal", Namespace:"default", Resource:" s", Subresource:"", Name:" -sample", Parts:[]string{" x -sample"}}, U
ser: &user.DefaultInfo{Name:"kubernetes—admin", UID:"", Groups:[]string{"system:masters", "system:authenticated"}, Extra:map[string][Jstring(nil)}}) => fsName="exempt", distMethod= (*vlbeta .FlowDistinguisherte
thod)(nil), plName="exempt", isExempt=true, queued=false, Finish() => panicking=false idle=false
10725 08:45:22.903200 1 httplog.go:132] "HTTP" verb="GET" URI="/apis/mygroup.my.domain/vlalphal/namespaces/default/: s/ -sample" latency="1.901647ns" userAgent="kubectl/v1.26.2 (linux/amd6l) kub
ernetes/fcOle73" audit-ID="66c9dfU7-6als-Lba6-adcl-043de6le65Fd" srcIP="192.168.116.100:43UL2" apf_pl="exempt" apf_fs="exempt" apf_execution_time="1.4U95U7ns" resp=200
[fsy@master k8s_deployment]$ |

Containerd B{&S A\

ik .

21/24


af://h2-68
af://h4-69
af://h4-70
af://h4-71

TRE Y
ORI E HERERIK8SEERH I Containerd E RS S 12, =AM BENEGRES, K8SE
BTEERIIASNEIER.

BREE:

containerd RFEMRZTIANLE], k8SASEERAGBZRATHIRER, FEFRESAE
k8s.io GRRZSE], BRREIIIT:

ctr -n k8s.io images [image].tar

8. 43 THIME

BB DT TR
ZEFIIGIT: (RS

R KR: TRR
RFEMis: (TRER
YIRS {JRR

IMRFI 55548 : (FEER
AR XS, FinElh

9. IR BB R HE X
9.1/

IMERBER, FHEEEIBNE. ERUSR. JR&AS. Dockerfile, Controller PodxEX.
operator T E BaAERHIRAD.

9.2 /api
FrBoperator CRDEIERIgOIES TE X LA Foperator T E B a4 B CAE.

9.3 /cmd
2RO, Hoperator TEBRIAER

9.4 /config

operatorEC B3 {4, EBHioperator TEZERL. B—EBDATENKSSKIRLSI, FEFHNR
5.
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9.5 /hack
Foperator T E B EI4HRK

9.6 /internal

operatorBJtz/IMAES, B & controllerl A REMBITRERI T B L.

9.7 Iweb

web servergijf5imERRS

9.8 /lworker_server

FBF#E controlleriEKAYAR S SERAD

9.9 MRBEXHH

SIBBEXAIEERA

9.10 liﬁa_zmz‘vﬁ

9.11 /shell
ECE R FHITERIIA

10. ELZHBR
10.1 ARG

FEANFIKBsHEAR: BIIHIRLLE, HRARXIKubernetes (k8s) BIMUMIESFIF AL
TETERNNIER, $5527ECRDFoperatorfFF A5 H.

ZiBOperatortEzl: F< T UIRERKSs operatorsk FREERFINEE, XX FAHRKEDES
(CREFHITEEN R RNEIRIEEEHE.

10.2 FIVERNHRESE
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10.3 245
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