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*1 staging/src/k8s.io/client-go/tools/cache/shared_informer.go

e) Reﬂ eCtO r'f’lzﬁid);g*% *2 staging/src/k8s.io/client-go/tools/cache/controller.go

*3 staging/src/k8s.io/client-go/tools/cache/reflector.go

*sharedIndexInformer.Run *controller.Run *Reflector.Run

- DeltaFIFOD{ER N - Reflectord:i&%iE s - listWatcherh* S @EventEig

- K8s APIZWatchd BFRICEH I BlistWatcherdigE - Reflectord{ER; - EventTypeZz R TDeltaFIFONI > 41—
(*1) (*2) (*3)

O Event®EWE & DeltaFIFONDI > F1 —

func (r *Reflector) watchHandler(..) { <« Reflector. RUNSY B CTIFUH T AV W R
for {
select {
case event, ok := <-w.ResultChan(): «——}— listWatcherhSMDEventElE
switch event.Type {
crae ratah. Al <«<— EventTypeZ R TDeltaFIFONT > %1 —
err := r.store.Add(event.Object)
case watch.Modified: i type Reflector {
err := r.store.Update(event.Object) name string
case watch.Deleted: store Store //DeltaFIFO
err := r.store.Delete(event.Objectl listWatcher ListWatcher
¥
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*1 staging/src/k8s.io/client-go/tools/cache/shared_informer.go
> *2 staging/src/k8s.io/client-go/tools/cache/delta_fifo.go
O DeltaFIFO{/ERR DE2L

func (s *sharedIndexInformer) Run(..) {

fifo := NewDeltaFIFOWithOption (DeltaFIFOOptions{
KnownObjects: s.indexer,
EmitDelayTypeReplaced: true,

1)

(*1)

O DeltaFIFOREBtEIE

Key: K8sATJ>x% D <namespace>/<name> /77

type DeltaFIFO struct { im Value: #&# EIFTzEvent(Deltas)
items map[string]Deltas < -
queue []string < FIFOF 1 —Di#EEZIRIET BIcsd. T2 F1 —SNIcK8sAT = 1 hDIEE= R HF

keyFunc KeyFunc «—

itemsKey, queueDelement& U TERAL TUL\BXFF <namespace>/<name> %

R K8sAT ST M SIER T BRHK
e DeliEs [ el (*DeltaFIFO)DAdd, Update, Delete XY w R(ZK8s object&3|# & L THEL
6 LRLEE) SERTER | - DeltaFIFOADTI > 41 —

Type DeltaType // Added/Updated/Deleted

- > — /g A Zria . i “
Object interface{} // K8s Object ADDED, MODIFIED, DELETED Event®Delta7—%BN\DZEHA - FadH EIT

- 2175
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*1 staging/src/k8s.io/client-go/tools/cache/shared_informer.go
*2 staging/src/k8s.io/client-go/tools/cache/controller.go

*sharedIndexInformer.Run - *controller.Run
- controllerd>/ERk "}Hj, - controller.processLoopZ U FET
D) * DeltaFIFOMO'5dMDequeue

* cacheNDEH

* processListener/\dNotificationF{T

(*2)

| DeltaFIFO

sharedIndexInformer.HandleDeltas XY v Rhi‘zw h&nd

type controller struct { type Config struct {
config Config Queue +———
Process 4
)| b
}
(*2)

O controller.processLoopdD¥LiE

func (c *controller) processLoop() {

UTDOEZIL—-T TS

fer (Ebj err := c.config.Queue.Pop(PopProcessFunc(c.config.Process)) DeItaFIFOb\BDequeueL/T:Deltas@/(jd)
’ o ' ' ' ' Z % sharedIndexInformerd®
} HandleDeltasX Y w R(CEI#E U TET
(*2)
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*1 staging/src/k8s.io/client-go/tools/cache/shared_informer.go

O controller.processLoopdD¥LiE

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

f , d := bj.(Delt ; -
or — . FEMEE oo (BR1EE) { sharedIndexInformer.indexerh‘cache
switch d.Type {

case Sync, Replaced, Added, Updated:

if old, exists, err := s.indexer.Get(d.Object); err == nil && exists { processListener(cNotificationZiX 3
if err := s.indexer.Update(d.Object); err != nil { 7z&b(CprocessListenerz EXE LTS
sharedProcessorddistribute XV v K%z
} E1T
s.processor.distribute( , 1sSync)
} else {

if err := s.indexer.Add(d.Object); err != nil {
return err

}
s.processor.distribute( , false)
}
case Deleted:
if err := s.indexer.Delete(d.Object); err != nil {
return err
}
(*1) s.processor.distribute( , false)
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O controller.processLoop TDIRM > 7R—F > b (processListener) (CNotificationZix 2 LIE

func NewSharedIndexInformer(..) SharedIndexInformer { type sharedProcessor struct { *2)
realClock := &clock.RealClock{} listenersStarted bool
sharedIndexInformer := &sharedIndexInformer{ listenerslLock sync.RWMutex

processor: &sharedProcessor{clock: realClock}, listeners []*processorListener
syncinglisteners []*processorListener}
} clock clock.Clock
return sharedIndexInformer wg wait.Group
} }

if sync {

func (p *sharedProcessor) distribute(obj interface{}, sync bool) {

sharedProcessorn\E1E
L CLY\DprocessListener

} else {
for _, listener := range p.listeners {
listener.add(obj) <
}

}

& processListener@add AV w REMAT
Notification(obj)Z=iE L TL\D

(*2)

*1 staging/src/k8s.io/client-go/tools/cache/reflector.go
*2 staging/src/k8s.io/client-go/tools/cache/shared_informer.go
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O processListener{ER D2
Z1> bO—S1EREE ICB B MHandlerzsharedIndexInformer.AddEventHandlerz A, T&F

*1 pkg/controller/deployment/deployment_controller.go
*2 staging/src/k8s.io/client-go/tools/cache/shared_informer.go

AddFunc: dc.addDeployment,

1) })

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

func NewDeploymentController(dInformer appsinformers.DeploymentInformer, ..) (*DeploymentController, error) {

Handler

&
<

UpdateFunc: dc.updateDeployment,
DeleteFunc: dc.deleteDeployment,

Deployment sharedIndexInformer(CDeployment
1> bO—SH BB DHandlerzE8k L T\ B ERT

}

if Is.started {

return

}

s.processor.addListener(listener)

listener := newProcesslListener(handler, ..) <

func (s *sharedIndexInformer) AddEventHandler(handler ResourceEventHandler) {
s.AddEventHandlerWithResyncPeriod(handler, s.defaultEventHandlerResyncPeriod)

func (s *sharedIndexInformer) AddEventHandlerWithResyncPeriod(handler ResourceEventHandler, ..) {

s.processor.addListener(listener)¢——

/

processListenerd{Fpk

processListenerzEI# 9 DsharedProcessor
(CYERK U TzprocessListenerz E&k

Notificationmsd> ~rO—=

TAUEG BK8sAT T U~

%z ¥ 9 B bR

- AddFunc:
addNotification%&
ZITE D I2BRICEST

- UpdateFunc:
updateNotificationz
ZITE D J2BRICEST

- DeleteFunc:
deleteNotificationZz
ZITER D 1EBRICEST

(*2)
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*1 staging/src/k8s.io/client-go/tools/cache/shared_informer.go

O processListenerdENFE2HE

*sharedIndexInformer.Run *sharedProcessor.run

- processListenerz &2 9 dsharedProcessorzrun I - BIE9 BprocessListener@pop * run& XYV w RZEMI7goroutine TET

D) - sharedProcessor.run={T#(CsharedProcessor.addListener CIEl =17
processListener®pop - runXYw R(daddListenerE{TR(CEITEND

*1
func (p *sharedProcessor) run(stopCh <-chan struct{}) { D

func() {

for _, listener := range p.listeners {

.wg.Start(listener.run Ny -
g.ag Staptg ﬁstene,‘. ng,; < sharedProcessorn&IE 9 D& processListenerd
} run, popXYw RZ{ExIdDgoroutine TET

(*1)
O Z(FHX > /=Notification®processListenerC MDILIE

func (p *sharedProcessor) distribute(obj interface{}, ..) { func (p *processorListener) add(notification interface{}) {
p.addCh <- notification
for _, listener := range p.listeners { [_- } (*1)
listener.add(obj) « R
} processlListener(ZBBDGoF v > )L (addCh) =& L T
*1) - NotificationZ=32 (FTHX D
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*1 staging/src/k8s.io/client-go/tools/cache/shared_informer.go

O processListenercdNotificationd/\w I 7 J >

func (p *processorListener) pop() {
for { ~ o7V
Tt & p.nextCh (GoF+ /;n"j)l/)ﬁ&EE‘C/)\O)MiE
case nextCh <- notification: < (run)(‘-NOt'ﬂcat'on%Eg_
var ok bool
notification, ok = p.pendingNotifications.ReadOne() <« RingBufferh552(7EX > 7=NotificationZ
if lok { // Nothing to pop S+1—
nextCh = nil // Disable this select case
}
case notificationToAdd, ok := <-p.addCh: < Notification®3Z(FEYD
if lok {
return
P .
if notification == nil { RingBuffern*ZE i3/ \w T 7 ZNEF R
notification = notificationToAdd | DILIE(run)(CNotificationZiEI K S(CTD
nextCh = p.nextCh
} else { // There is already a notification waiting to be dispatched
p.pendingNotifications.WriteOne(notificationToAdd) < RingBuffer\32(7HX > /= Notification
} ZI>F1—
}
}
}

(*1) 28 © 2022 Fujitsu Limited
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*1 staging/src/k8s.io/client-go/tools/cache/shared_informer.go

O Handler®Notification® K8sA T 1T b= (TEL

func (p *processorListener) run() {

stopCh := make(chan struct{})
wait.Until(func() {
for next := range p.nextCh {
switch notification := next.(type) {
case updateNotification:
p. notification.oldObj, notification.newObj
case addNotification:
p. notification.newObj
case deleteNotification:
p. notification.oldObj
default:
utilruntime.HandleError (fmt.Errorf("unrecognized notification: %T", next))
}
}

close(stopCh)
}, 1*time.Second, stopCh)

pop/H S NotificationD3Z 1 FEYD

[

NotificationDFEFEICIE U T
HandlerB3#%(C. Notification™
DK8sATZ T h&EDIZT

/’

(*1)
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*1 pkg/controller/deployment/deployment_controller.go

O Deployment sharedIndexInformer(CDeployment 1> rO—SHVEER L zHandlerdiLiE

AddFunc: dc.addDeployment,
UpdateFunc: dc.updateDeployment,

DeleteFunc: dc.deleteDeployment,
})

func NewDeploymentController(dInformer appsinformers.DeploymentInformer, ..) (*DeploymentController, error) {

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

// This will enter the sync loop and no-op, because the deployment has been deleted from the store.

(*1)

func (dc *DeploymentController) addDeployment (obj interface{}) {
d obj. (*apps.Deployment)
klog.V(4) .InfoS("Adding deployment"”, "deployment", klog.KObj(d))

(*1)

dc. (d) =

DeploymentControllerdenqueueDeployment
J+4 =)L RDOFE(Fenqueue XV v R

func (dc *DeploymentController) enqueue(deployment *apps.Deployment) {

)

K8sA T 1 haE—REI(CH#EAITBXF5(Key)
<namespace>/<name> % {Ep,

<«

key, err controller.KeyFunc (deployment)

&

dc.queue.Add(key)

<

(*1)
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*1 pkg/controller/replicaset/replica_set.go

O Pod sharedIndexInformer(CReplicaSet 1> bO—SHVEER U /=HandlerdLIE

podInformer.Informer ().AddEventHandler(cache.ResourceEventHandlerFuncs{
AddFunc: rsc.addPod,
UpdateFunc: rsc.updatePod,
DeleteFunc: rsc.deletePod,

1)

func NewBaseController(.., podInformer coreinformers.PodInformer, ..) *ReplicaSetController {

(*1)

func (rsc *ReplicaSetController) addPod(obj interface{}) {

pod := obj.(*v1l.Pod) ‘——————____________————”’

if controllerRef := metavl.GetControllerOf(pod); controllerRef != nil {
rs := rsc.resolveControllerRef(pod.Namespace, controllerRef) =

Pod (C#E DU \/zReplicaSetD |k %= S

rskey, err := controller.KeyFunc(rs)
rsc.queue.Add(rsKey) ‘\‘\\‘\\‘55\\\\5\\5\\“““--\_\

Pod &fH DU V/=ReplicaSetDiREE %
cacheSES

K8sA T 1o bz —RICHEITDIXFTI(Key)
<namespace>/<name> % {ER%

return
¥

(*1)
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1> bO—35(EDWT

T |
I k e |
sharedIndexInformer (Deployment) [ sharedProcessor vforaue worker() _E
kube- ' ~al “

BN worker{ ) <
apiserver Watdh Reflector cafcire /@ Handler 'S, :
|

T . ) O T ) foepioment vererO-

— . : .
DeltaFIFO N controller \ : | Controller - X2

workqueueNSK8sA T 1 hD&RIZZITELD.
metadata, spec, statusMAE(CHEL VLI

sharedInformerFactory

kube-controller-manager %2 0> bO—SB(ICAEMEEDR>Handler/
workerfiicacheZzZ a9 INENERD
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FUJITSU

O processListenerh 5% TE D7z MU H—Z&E4 ) (. K8sAT 1T hdmetadata -

spec - status(Cia> TUIEZITD

%< MHandler(dd> bO—SHMUIE G ZREK8sA
J>x1 0 hERINFY] <namespace>/<name>
ZworkqueuelCIT>F1—93

sha redProcessorN

@ Handler

sharedProcessor
processListener

Handler

©

kube-
B UK8sATZ 1o hMEHD cacheh5K8s apiserver
worker CRIBS (CAUBENRAVWLDERE | AT U MRS
I K8sATZT U b
| E1E
\ ;
workqueue Loop __——— I
> 4" 4 -
Ly Sync Sync
worker
worker@
Deployment worker0 Fworker(3HZ U1z
Controller : goroutine CEIE

X > bO—S&(ICO> MO—SERUERDFR N> Handler/workerdn3E VW EIR D

33

© 2022 Fujitsu Limited



.

FO—5DO—RICDULT

O > bO—S1ERkE2HE

[®)
FUJITSU

*1 cmd/kube-controller-manager/controller-manager.go
*2 cmd/kube-controller-manager/app/controllermanager.go

main() 1) Run(...) (*2)
- cobra CommandZ/Epk UET I - flag + configDiE - = — =
SO RO—SOMER; - =47 ServiceAccountTokentd > bO—S4REER
func Run(..) error { A//////////’ (*2)
saTokenControllerInitFunc := serviceAccountTokenControllerStarter(..)

:= func(.., startSATokenController InitFunc, initializersFunc ControllerInitializersFunc) {

controllerInitializers := initializersFunc(controllerContext.LoopMode)

if err := StartControllers(.., startSATokenController, controllerInitializers, ..); err != nil {

klog.Fatalf("error starting controllers: %v", err)

}

¥
controllerContext.InformerFactory.Start(stopCh)

controllerContext.ObjectOrMetadataInformerFactory.Start(stopCh)
close(controllerContext.InformersStarted)
select {}

if !lc.ComponentConfig.Generic.LeaderElection.LeaderElect {

panic("unreachable")

(context.TODO(), saTokenControllerInitFunc, NewControllerInitializers) HAZ#E L Controller ManagerdLIEZET

34
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*1 cmd/kube-controller-manager/app/controllermanager.go

e) %:I \/ '\ I:I — 50)'{4552 . 5—'%’/{5_55;;& *2 cmd/kube-controller-manager/app/apps.go

func NewControllerInitializers(loopMode ControllerLoopMode) map[string]InitFunc { (*1)

controllers["replicationcontroller”] = startReplicationController w

controllers := map[string]InitFunc{} _

controllers["endpoint"] = startEndpointController ServiceAccountToken> rMO—5

controllers["endpointslice"] = startEndpointSliceController P PS> cO—SOVERK - =E1TREEK
controllers["endpointslicemirroring"] = startEndpointSliceMirroringController| | (ZNewControllerInitializersNIC 33

controllers["deployment”] = startDeploymentController

func startDeploymentController(..) (controller.Interface, bool, error) {
dc, err := deployment.NewDeploymentController(
controllerContext.InformerFactory.Apps().V1().Deployments(),

controllerContext.InformerFactory.Apps().V1().ReplicaSets(), P

> hO—SDERk

controllerContext.InformerFactory.Core().V1().Pods(),
controllerContext.ClientBuilder.ClientOrDie( "deployment-controller"),

)

0> bO—350%ET

if err I= nil {
return nil, true, fmt.Errorf("error i nt controller: %v", err)
}

go dc.Run(ctx, int(controllerContext.ComponentConfig.DeploymentController.ConcurrentDeploymentSyncs))
return nil, true, nil

(*2) 35
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*1 pkg/controller/deployment/deployment_controller.go

o) Dep|0yment:| \/ '\ I:I _ 50)'{4552 *2 staging/src/k8s.io/client-go/util/workqueue/queue.go

func NewDeploymentController (dInformer appsinformers.DeploymentInformer, ..) (*DeploymentController, error) {

dc := &eploymentController{

client: client,
eventRecorder: eventBroadcaster.NewRecorder(scheme.Scheme, v1.EventSource{Component: "deployment-controller"}),
queue: workqueue .NewNamedRateLimitingQueue(..), < :

} ’ workqueueDVERk

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

(*1)

AddFunc: dc.addDeployment,
UpdateFunc: dc.updateDeployment,

sharedIndexInformer\®Handler&iz

DeleteFunc: dc.deleteDeployment,
P

O workqueue(Cc DU\

type Type struct { workqueuedDHT(ETypeNAELSNTLVD

queue []t «——F— @

dirty set «—1—©Q OI> bO—STUIEY BEBZRIF

processing set<— (3 @O> hrO—STHEMZURL TIFRSRV, IREMERDKEsA TS 10 hDKeym R
y @ hO—STIBHRDK8s AT 1 hDKeyZ RF

(*2) 36
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*1 pkg/controller/deployment/deployment_controller.go

O Deployment> hO—SDAEEULIE

func (dc *DeploymentController) Run(.., workers int) { (*1) func (dc *DeploymentController) processNextWorkItem(..) bool { (*1)
key, quit := dc.queue.Get()
for i :=0; i < workers; i++ { <
go wait.UntilWithContext(ctx, dc.worker, ..) err := dc. (ctx, key.(string))
} dc.handleErr(err, key) ¢——r— — " .y
MIBTIS—HHES
} return true workqueue(CUF1—
}
func (dc *DeploymentController) worker (ctx context.Context
-;or* dc.processNextWorkItem(ctx) { ~ éﬁﬁbtgoroutine‘&worker%ﬁ workqueueb‘BF—“q::L—L/T:Key
} <namespace>/<name> Zz{LI2
AVwy RICET
func (dc *DeploymentController) (.., key string) error {
namespace, name, err := cache.SplitMetaNamespaceKey(key) <

Keyh S8UIES ZDeploymentAT =10 b
deployment, err := dc.dLister.Deployments(namespace).Get(name) \NamSpace - NameZzHi&
d := deployment.DeepCopy() cachehSDeploymentATJ> 10 hEEUS

]
everything := metavl.LabelSelector{} .
if reflect.DeepEqual(d.Spec.Selector, &everything) { Deployment7rj > 1D hOStatusDEH

dc.eventRecorder.Eventf(..

if d.Status.ObservedGeneration < d.Generation {
d.Status.ObservedGeneration = d.Generation
dc.client.AppsV1() .Deployments (d.Namespace).UpdateStatus(ctx, d, metavl.UpdateOptions{})

37 (*1) © 2022 Fujitsu Limited
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FrvI aSBRICERNEATZSIONERED, 2 ERSTEAT 0 MIEFISNTWLBEEEEN S D
cache5K8sA T 4 NEUS

r-- - r - oo I
—— 1)
It | I|
sharedIndexIn (Deployme nt}i sharedProcessor | lvouue worker(") 1’—1"}
b-]., I | L I
Deponment’a‘:Waty Reflector | 2% ‘cache | ———-! /@ Handler 11| / - worker{) ¢+
A | [
kube- El%l:l (‘ A»@ Handler i Deployment worker(() 1‘—4'
apIserver DeltaFIFO " controllen 5 / Controller : i
. ' | |
ReplicaSet@Watch\\ - sharedindexin (ReplicaSet) | [sharedPr o [workauete . worker( o |
obj2’ | HP% |
Reflector cache |[~7~~ /@ andler || _,/ LA WOI’keI'G4_JI
tv |
Elflj —0) L@ e ] | | epicaser ¥ vorkerOL

DeltaFIFO S controller : Controller :

sharedIntormerractory processlListener

kube-controller-manager
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kube-controller-managerhV&# 9 3% 1> FO—SOAREMES(ETO> NO—SE(CERD
O workqueue
T>74 1 —38H
O K8sAT =1 bdZEFE&ReflectorNi@AI L. HandlerhMUIBYI BK8sATZ 1T hDKeyZIT>F1—9 3
O —XEREC & (Ckube-apiserverMSK8sA T U MBS L. QUB TSI AT T hDKeyZ T+ 1—
O workqueueN' &<, O> bO—SAEPT—ERFHC & (Ckube-apiserver5AT 2 10 hZEUS
workqueueD#] - E&
O —DmMI > bO—SAITHEEFELEDWorkqueueHi'é 3
O GoF v > JL°Go mapZ L\ TworkqueueZERE L TUL\D
O <namespace>/<name> MXF5 (Key) T(FR<. K8sAT U hEARZwWorkqueuelC T>F1—
o > hO—ZD4LE
cachefZ|F7Tix< kube-spiserverht5K8sA T 1 hZES L. metadata - spec - status(Cfit D THULIE
EEEOIEFRDERIRDUIE T O— M54 dDgoroutine TEIEL TLVD
processListenerz#8J(C{ER L. sharedProcessor(C&#x

39 © 2022 Fujitsu Limited



O
FUJITSU

Thank you '




