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17, HEKER. SKEMEOZENERZ: RANFTHP APl 2455 BE XizHlEs.

FE—BER, RFREEDET Kubernetes HEEEET, API BUSCIUERIE, HE@BIT— N5
0 Network SHRRISLHI, SRR T 7E Kubernetes AN APl ZFIRANSFE,

ASRINXBEYES, EHREFR—RETmE F—FI(E, Bl: 79 Network XM BENX
APl WEHEE— 1 EENIEFIZE (Custom Controller)

IFANFAE E— RN EERAREIRY,  "FEIU API" F A& "as<zl API" BBEBERERIT
BiE, XFEESETEE AP FLSTHRECHl, FAFSEEIEFIESENR "B APl X3
SHITME (bban, RUEEEEMIFR Network) , ABLUSKRELFRERITIOEMATIE.

ETE, BeME—EEdmEAEERLMXMNIRE, XTEH E—REEFMUBER—
IE, {RALANIXA GitHub FEEHEIEA]. RERBERN ETFERER, (RIS
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REKR, REBENIEHRRABHNERERRE: w5 main R "REBTENIEHEEIIEN, LA
KimSiztlagBalSZE =187

B, HIIREEX * MEENITHIEEE main REL.

main RENEETIEME, EXHIOBU—1BEENIEFIEE (Custom Controller) , AR
e, XESREHNFEERSW FxR:

Sl

func main() {

cfg, err := clientcmd.BuildConfigFromFlags(masterURL, kubeconfig)
kubeClient, err := kubernetes.NewForConfig(cfg)

networkClient, err := clientset.NewForConfig(cfg)

networkInformerFactory := informers.NewSharedInformerFactory(networkClient, ...)

controller := NewController(kubeClient, networkClient,

networkInformerFactory.Samplecrd().V1().Networks())
go networkInformerFactory.Start(stopCh)

if err = controller.Run(2, stopCh); err != nil {

glog.Fatalf("Error running controller: %s", err.Error())
}
¥

AJLAER], XA main REERET =25 7 HlaitHEmI— 1 BEXEH T,

F—: main RERIBEFIRMHAY Master ECE  (APIServer AUitbiibiwF0 kubeconfig AYEE
2) , BIE— Kubernetes B client (kubeClient) #0 Network 3482H
client (networkClient) .

BE, NRFKTERM Master BCENR?

XAY, main RESERFHER—FEInClusterConfighyAzUREIEX A client, XA, &
BRI EEXEH SR Pod 5 EIT7E Kubernetes £2E85EEHY,

MEES 15 MXE (EN#ET Pod W& () : (FERHN) PELRERNT, Kubernetes EBFR
B8 Pod =LA Volume B9 BEshEZ Kubernetes BYZKIA ServiceAccount, FRLA, XA
EHIZSM S EEFEREAIA ServiceAccount ZUBGREAUEIYSR, K5I APIServer,
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ERES Network X35 61—/ NULE InformerFactory (BP:

networkinformerFactory) FUT, FHERBEER—1 Network II5AY Informer, 1&g

HlEs.
FE=*: maink

BREHEER T .

ZIt, main g

BIX, (FJRESREEAFERER: W5 BEXEH R EEERX A

MR AIRPE?

BER.

BREUEEN_EIARY Informer, SABHIT controller.Run, BaiBEENIEHIZE.

XA Informer

EERIS? iX

ETR, BENRFAERE— X BEXEH s TIFRE.

£ Kubernetes InHH,
EESAF, ESH

Informer

Kubernetes
API Server

) 4

Client: List & Watch Reflector

Delta FIFO
Queue

Indexer

Local Store
{key: value}

B 1 BEXEHsiTIEREREE
FA N IEREERNRDOEIR.

XM EMAE— 4SS,
HENE Network 345,

XMEE, KEE—IUE Informer (RILAEES: 1BRI2S) BUMIBEREY.
HLEENIEHIZEA, IER— Network 335A9

APl SWRE—XINAY, FrAF(ES

Informer (Network Informer) ,
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FMFEBEETER, RECEXN Informer T AR, EELTIER

networkClient,

EsC b, Network Informer IE2{EFEIXA networkClient, IR APIServer 837 7i&ER:., T,
BIFGREMEPXNERDY, W2Z Informer Frf§EARY Reflector &,

EE{KMR, Reflector {ERAIE—FhNU{/EListAndWatchiy755%, £ “FRE" H "SI XLt
Network X3ZRSLHIAIEE,

1 ListAndWatch #l#I T, —B APIServer imB#HY Network SEARREIE. MIPRaE TR,
Reflector #2IE] "SHEA" . XA, ZSFHNREINAY APl WRIXMES, HERAEE
(Delta) , BE&#MIH— Delta FIFO Queue (Bl: IZE5ciHTHT) .,

Mma—AE, Informe £REBMIXA Delta FIFO Queue EBiEEY (Pop) 8, S23—/MY
2, Informer SFIMNX/MEEREHRE, RECIESEETHIMITSRNETF. XNE
7, 7£ Kubernetes BB—fig#NU{E Store,

tban, aNREHREZ Added (iRI0%ISR) , BBA Informer Fi&iEIE—NIU/E Indexer AYEE
EXMEEER API WRFEFAEAERS, FATSCIERS|., Bkt INRIEEAIHHSEE
2 Deleted (HF&395) , BB4 Informer B MAHEZRRIFRX NI,

XNMESAMEFNTE, & Informer BIE— RS, HREECHREEMNIRE.

miinformer S "NERE, NIERIRIEXLEAAYEE, AT
ResourceEventHandler, X%t Handler, FEEEGiEIEHIS2AANME TS TR

Informer,

ERR, FARRESXMEFEINEN, ENEERTU FAR:

RGN

func NewController(
kubeclientset kubernetes.Interface,
networkclientset clientset.Interface,

networkInformer informers.NetworkInformer) *Controller {

controller := &Controller{
kubeclientset: kubeclientset,

networkclientset: networkclientset,

networksLister: networkInformer.Lister(),
networksSynced: networkInformer.Informer().HasSynced,
workqueue: workqueue.NewNamedRateLimitingQueue(..., "Networks"),

networkInformer.Informer().AddEventHandler(cache.ResourceEventHandlerFuncs{

AddFunc: controller.enqueueNetwork,

UpdateFunc: func(old, new interface{}) {
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oldNetwork := old.(*samplecrdvl.Network)

newNetwork := new.(*samplecrdvl.Network)
if oldNetwork.ResourceVersion == newNetwork.ResourceVersion {
return
}
controller.enqueueNetwork(new)
¥

DeleteFunc: controller.enqueueNetworkForDelete,

return controller

}

FBIELE main BREESIZE T client (kubeclientset 1 networkclientset) , SABRTEIXER
RBE, FERIXEA client FIRIEEIZER Informer, MG T BEXIZHIES.

BESEIERIR, AXTEEXNEHRE, BERET— IS (work queue) , BIERLE
Tr=EFEER WorkQueue, XAMTAERAFIBMERR, RERE Informer FizHlERZ
[BRIEE.

SEFRE, Kubernetes REABA BRI TRENTIEAFIISH, FAILIRERE
PEEEE R,

RE, B networkinformer jEA 7=/ Handler (AddFunc, UpdateFunc #[
DeleteFunc) , 2BUXIRL APl XSRS “7Z00"  "SEH" 0 "BHER" 4. mMEMRRISHIEIRE,
2 ZEHIT A APl ISSEIONZIT{ERNF =,

FEIENRE, EFRABARFHARZE API URAS, TREE(IRY Key, BI: i APl JI5RAY/.

mENEEEMSREERERER, NEAHENX N TIENGIESRIXE Key, RRFRIITE
IERYF=HIZE,

& FEIGHIAR, (FIVERIZAMESIESE, FRE Informer, HELmE— i EAEZIIZES M
w89, ATLUEM EventHandler B9 client, E2EENXIEHIZEER APIServer I 7EHERLZAIE
R,

BB, Informer i@iT—FPIU4E ListAndWatch g9755%, 38 APIServer 0y AP| XS4E
FETAM, HAOEEHLEPXINER.

Hrh, ListAndWatch 75iAR9E 2 &5t 1BIJ APIServer i LIST APl "3REX" FRE&#hR
AR AP 335, SRS, FBiEIT WATCH API 3k "SR FrAIXLE APl JISRIZSL.

B SRS, Informer BERTUASCRS B #AME, FEERXLESEAXIMNAY
EventHandler 7,
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ot , XN FER, 49T resyncPeriod IEERIRTIE], Informer #EPIARIBETR, EP(E
FIgfE—iR LIST IREIRYEREHIEFH—IR, MMRIEEFNEME. £ Kubernetes 1, X4
SR BT AR EROUE: resync,

SETENR, XN ER resync BE, thaftk Informer ;AR "B =4, (BIEAT, X
AN "EET HEXIRAY Network SISLRR EFHIEEREDTH, BI: #. [BFA Network 335
A9 ResourceVersion 22—y, EXFMER T, Informer BiABEINXNEHFEBMHHE—F
IR T,

XBEA2AFEELER UpdateFunc 5788, SFllr 7 — T3, IBFAS Network 3I5:A90R
A (ResourceVersion) BERETEMN, AR FIRHITANBIEIE,

PLE, stE Kubernetes &fy Informer EERTEEIR T,

BETR, BAIPRE T ~EE &EEAYMEHITEIR (Control Loop) EB%7, tBIERFKE main
BREEREVEMA controller.Run() [BFaifY "=HIEAR" . ENFERNSU TFIR:

B 2L

func (c *Controller) Run(threadiness int, stopCh <-chan struct{}) error {
if ok := cache.WaitForCacheSync(stopCh, c.networksSynced); !ok {

return fmt.Errorf("failed to wait for caches to sync")

}

for i := @; i < threadiness; i++ {
go wait.Until(c.runWorker, time.Second, stopCh)

}

return nil

JLER, EaEHERREEIFRRER:

o B4, ¥ Informer BR— XA MIBFHIEUERLSIRE;
o A5, B¥ZEI goroutine Fo— (BB FHKREBNZN) "LRER" BIES.

XA "ZoRRER" ESHE—MEAEH, UTHERRIEEXROASSZIE,
FTLAET R, BAIgikRE XA BENiEhlssalsiZE, elNEERTU TR

& SRS

func (c *Controller) runWorker() {

for c.processNextWorkItem() {
}

https://time.geekbang.org/column/article/42076 6/14



2018/10/19 B R] | SR HTKubernetes
}

func (c *Controller) processNextWorkItem() bool {

obj, shutdown := c.workqueue.Get()

err := func(obj interface{}) error {

if err := c.syncHandler(key); err != nil {

return fmt.Errorf("error syncing '%s': %s", key, err.Error())

}

c.workqueue.Forget(obj)

return nil

}(ob3)

return true

func (c *Controller) syncHandler(key string) error {

namespace, name, err := cache.SplitMetaNamespaceKey(key)
network, err := c.networksLister.Networks(namespace).Get(name)
if err I= nil {

if errors.IsNotFound(err) {

glog.Warningf("Network does not exist in local cache: %s/%s, will delete it from Neutron ...

namespace, name)

glog.Warningf("Network: %s/%s does not exist in local cache, will delete it from Neutron ...

namespace, name)

// FIX ME: call Neutron API to delete this network by name.

//
// neutron.Delete(namespace, name)

return nil

return err

glog.Infof("[Neutron] Try to process network: %#v ...", network)

// FIX ME: Do diff().
//
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// actualNetwork, exists := neutron.Get(namespace, name)
//

// if lexists {

//  neutron.Create(namespace, name)

// } else if lreflect.DeepEqual(actualNetwork, network) {
//  neutron.Update(namespace, name)

/1Y

return nil

BILAER, X MUTEHIER (processNextWorkltem) , FATESCM TIERAFIEEHEA
(workqueue.Get) T—1 R, tEHE— Key (Network XJ5:A9:
namespace/name) ,

SRR, 1E syncHandler 5i&5, FHFERIXA Key, =M Informer 48PV EFHE2E T BT
SIRZAY Network X951,

afLAEE, EXE, T networksLister SREHIREUXA™ Key XIRHT Network X35, X
MEE, HELMETHIAEFNES|. LR, 7 Kubernetes BUIERBH, (FEEEREIE
HIESM R Lister BB3RENRTYSR, Lbal: podLister. nodelister &&, B 1{FERYERRE
Informer FO&EFH1H.

MNEREHIEIRINEEHFERZNXATSE (BD: networkLister iIRE T IsNotFound $&£i2) , BB
MRKREX Network X5 Key 2BIIEIEA "MK SERIETIEASIEY, FRLL, RE
BAFIEEIXAN Key, {BEXIRAY Network XIS ELBMIFR T .

XEHE, FHMEZIERE Neutron A API, XA Key XFRZAY Neutron RJZ8 M\ ESCHYEERE R
BRI,

MIANSRAEIEIRENEIRI R AY Network 335, FeirT LA TIEHI2RRTVERIXILE "HRZER
& M KRS BEET.

Heh, BEYESSE “FEFE" 235X Network 3452, IE2 APIServer B{R1FH0 “HAEE
XA, BP: FFIET YAML S{EE35% APIServer BREE, MR, ER(I09EFE, ©B
247 Informer BT 7 A3,

A, "ERRRE" ABRESRIE?
SRR BE TLRRISERE T,

FTLA, FAIR=FIfEIARE @IS Neutron AP| SRETHISERRAIMILEIENT.
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tban, FHeJLASEET Neutron SEEIEIX Network SIEX N AIESLNEE S TFE.

o MERFE, XHE—THAN "HIERE" 5 "LRKES F—BE. Xid, EHE
BEFAIXA Network XS ERYSE (Eban: CIDR #1 Gateway) , &R Neutron AP 3&6))
FEESCHIRIZE,

o MREFE, B4, ﬁ?ﬁ%ﬁﬂyj/\ﬁsim?%ﬂg%%, FIKTE 2R Network WEBEHEE—
H, NMIREHREAZEEY Neutron EEFTX N EBEFERIELME,

X, EWEEYEE "HIEERE" 1 "SShRE" BER, k7 —XiEth (Reconcile) AYE
2.

Ztt, —M=ENBEENX APl WERIEIMYNABEENIETHZE, MmE5ce

#¥: 5 Neutron $E9€E’31L%1tﬁ%#7 BABRNENER, TUENEDERF
BB ARRAR T XEONS. NRIFANHXLEACEREANE, TJLIBTR

B a—mﬁ%E’J%}E W\EJL,LEEE'%—/P Neutron Mock, ZAIGEIERIMAYHERE

B,

ERER, FAIM—EREXITMBEITER, B5F— NerIITIFER.

FALAB ERmIFBXANME, A LAEEERRmFRFNHEGISME (samplecrd-controller)
RIRFEENX/NR BRI EMTRIZM R

S

# Clone repo

$ git clone https://github.com/resouer/k8s-controller-custom-resource$ cd k8s-controller-custom-

### Skip this part if you don't want to build
# Install dependency

$ go get github.com/tools/godep

$ godep restore

# Build

$ go build -o samplecrd-controller .

$ ./samplecrd-controller -kubeconfig=$HOME/.kube/config -alsologtostderr=true

10915 12:50:29.051349 27159 controller.go:84] Setting up event handlers

10915 12:50:29.051615 27159 controller.go:113] Starting Network control loop

10915 12:50:29.051630 27159 controller.go:116] Waiting for informer caches to sync

EQ915 12:50:29.066745 27159 reflector.go:134] github.com/resouer/k8s-controller-custom-resour

RATLAER, BEMEHRREmE, —TFTRaikiE.
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=X, AT Network ¥35:H9 CRD iBi&B#EIEHE, FrlA Informer 2 APIServer
E ?fﬂy (List) Network J3EhT, FHARERZE Network X4 APl JERBIHIEN,, B:

I

Failed to list *vl.Network: the server could not find the requested resource (get ng!hojts samp:

»

AL, EETREMFZECEZE Network X5 CRD, XMEMFEL—RBYXEEEENATT.

EB— shell EOEHAT:

$ kubectl apply -f crd/network.yaml

XA, (FEBERHERRESRETIER, EHEMNEEImI:

B KAl

B =L

10915 12:50:29.051630 27159 controller.go:116] Waiting for informer caches to sync

10915 12:52:54.346854 25245 controller.go:121] Starting workers
10915 12:52:54.346914 25245 controller.go:127] Started workers

TR, BAaTLLHT Network XSS a0tSi e e T,
B, G — Network X&:

$ cat example/example-network.yaml
apiVersion: samplecrd.k8s.io/v1
kind: Network
metadata:

name: example-network
spec:

cidr: "192.168.0.0/16"

gateway: "192.168.0.1"

$ kubectl apply -f example/example-network.yaml

network.samplecrd.k8s.io/example-network created

XAffR, BEE— TMEHIRRREL

10915 12:50:29.051349 27159 controller.go:84] Setting up event handlers
10915 12:50:29.051615 27159 controller.go:113] Starting Network control loop

SRl e

8 AL

10915 12:50:29.051630 27159 controller.go:116] Waiting for informer caches to sync
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10915 12:52:54.346854 25245 controller.go:121] Starting workers

10915 12:52:54.346914 25245 controller.go:127] Started workers

10915 12:53:18.064409 25245 controller.go:229] [Neutron] Try to process network: &vl.Network{l
10915 12:53:18.064650 25245 controller.go:183] Successfully synced 'default/example-network'’

aJLAER], Bl LmeliE example-network AUR{E, fit’&x T EventHandler B9 “FI0" 14,
MITI#EROHE 7 TYEBASI,

EEE, RHEAMMANIIEZRTRXIMNR, AEFIEHTIERE "2 XA Network 335
B,

BLAEZRI, X/ Network f§ ResourceVersion, tEHEE APl ISR AS, £ 479015, B
A9 Spec ZERAIANZE, IRFIERAY YAML 3{F—HE—*+F, tban, ©h/Y CIDR WMERR:
192.168.0.0/16,

XAHE, BREH—TXD YAML XEHRES, tTFER:

R AR

$ cat example/example-network.yaml
apiVersion: samplecrd.k8s.io/v1
kind: Network
metadata:

name: example-network
spec:

cidr: "192.168.1.0/16"

gateway: "192.168.1.1"

BILAER, X YAML SZ4EH CIDR #1 Gateway FERHVERIL T 192.168.1.0/16 I

2,

fE, FAIHATT kubectl apply f<KIRIXIREHT, AN NAR:

El IEawi
$ kubectl apply -f example/example-network.yaml SR
network.samplecrd.k8s.io/example-network configured

XEHE, AT LANE—T=HI2srTH -
& =AY

10915 12:53:51.126029 25245 controller.go:229] [Neutron] Try to process network: &vl.Network{l

10915 12:53:51.126348 25245 controller.go:183] Successfully synced 'default/example-network'
>
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HJLAEER, X—IR, Informer iFAEY "EF" B4HMA, FHER Network X5EY Key #
W INENT THERABIZ R,

FRLA, BTSRRI IEFIEZER Network 338, SRI—MEREFRE: BH
ResourceVersion BI{BEZRL 7 479062; T Spec EBRY=FER, MIZERLT 192.168.1.0/16 MER,

e, HEEX ISR

B 2N
$ kubectl delete -f example/example-network.yaml B IR

X—R, EissefmEE, BIAER], Informer SEAAY "HIFR" Sk, FEIS
HEAR "JAA" Neutron APl "Hilfx" 7THESCIMNEERIME, XANEIHEINTNEIR:

B 52 AR,
We915 12:54:09.738464 25245 controller.go:212] Network: default/example-network does not exis

10915 12:54:09.738832 25245 controller.go:215] [Neutron] Deleting network: default/example-neil

10915 12:54:09.738854 25245 controller.go:183] Successfully synced 'default/example-network'
>

LE, MEmSHERBENXEHRINEEIRET.

SR t, XEREMUALBAEBENX APl BiFE L, B2 r]LARE Kubernetes [RAEAIERIA
API 395 k.,

tean, FAIE main BEER, R T RIE—" Network Informer 41, ERTLAFIIRME—1
Kubernetes ZXIA API 39589 Informer ], tb4N Deployment XJ5:AY Informer, 1XE{K

(073 (N Divas

Ef IERWiL
func main() { SR
kubeInformerFactory := kubeinformers.NewSharedInformerFactory(kubeClient, time.Second*30)

controller := NewController(kubeClient, exampleClient,
kubeInformerFactory.Apps().V1i().Deployments(),
networkInformerFactory.Samplecrd().V1().Networks())

go kubeInformerFactory.Start(stopCh)

EXERSIBP, BiIE5%EERA Kubernetes 89 client (kubeClient) ST —11;

RIS, TR Network RURIETTIR, BT — Deployment Informer;
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=5, I Deployment Informer (&1 7 BENITHIZE, A, FTBERFR Start 5iEKE
XA Deployment Informer,

A 71X Deployment Informer 5, iXMEFISEEHIEFE 7 FTE Deployment XI5AYS
B, ¥ET%, SEaLlEd deploymentinformer.Lister() 3£5kEX Etcd EBRYFFA Deployment
X5, WaLLAXA Deployment Informer jEAFEARAY Handler 3&,

FEENE, XHESEXIMEENEHRER, RULIBIXEENX API SISRIEIA API 33
SETINE, MMENEINSZAYRHAETNRE.

tban: FAFPEEIE— Y Deployment, IXPMBENIEFIES, #alLAABEIE—IRINA
Network tE{#EF.,

XLEXT Kubernetes APl fRiESBNIES RN, M BEIRELIrIIsEPEIREMLK 1.

l%l\,l:]
ESRIXBENES, FAFEHTT Kubernetes APl fiSEXEMARIE, FHRET—PEENX
RS,

XEF, BUT/VNMESHING, 2Ir— 22 2R:

FmBaY Informer, Fi2— "EWEFMZRSIHE, JLAA Handler WEFimZE. XN AHE
F1E Kubernetes —i#FR 9 Store, Z=5|—RZ#FRI Index,

Informer {7 Reflector &, BE2—1"aLUET ListAndWatch #LHEIZRENFH IS APl XF53%
I FPimETEE,

Reflector #0 Informer Z[8], FZEIT— "IGE5oA5cHAS" #HiTtE. M Informer S{R
BREREHIEIAZE, WERT—1NT/ERFISRE TE.

TESCRRRIFAR R, BT EHIERZSMORTEITE, SRR LERR Kubernetes JofREFNEMA, BD:
pkg/client/{informers, listers, clientset}2AIAR.

MIXLENERMRIE, BMABIIRH T — I RMETUEIREN AP 335R "HIEERE" AIRIE
FE.

FLA, TR, (FAFTAE, (FRARERNTNARE "L | ARNAZEEXRE "HIE
RS I, MTIRTERE FRZHAYIL S5 ZEER0A].

I ERAE, i Kubernetes APl f@iESeVAYZOEAR,

BE

i
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