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https://github.com/kubernetes/community/blob/master/contributors/design-proposals/scheduling/scheduler_extender.md

scheduling framework extensions

. QueueSort Pod PodQueueSort Less(Podl, Pod2) Pod QueueSort
Pre-filter Pod Pod pre-filter error

Filter Pod filter filter filter filter

. Post-filter filter metrics

Scoring Soring normalize scoring scoring

Normal i ze scoring scoring nornalize scoring

Reserve Pod Pod Pod Pod Pod Pod reserved Unreserve Post-bind

. Permit Pod Permit

PNOOA RN R

® approve permit approve Pod

® deny permit deny Pod Pod Unreserve

® wait permit wait Pod permit approvewait denyPod Unreserve
9. Pre-bind Pod pre-bind Pod pre-bind Pod Unreserve
10. Bind Pod

pre-bind bind
bind bind
bind Pod

® bind Pod bind
11. Post-bind

® Post-bind Pod
® Post-bind
12. Unreserve Pod Pod unreserve Unreserve Pod reserve unreserve

now "o

“reserve” “reserve” ‘reserve”

Pod Permit Bind Unreserve

Parallel Thraads of Scheduing

Main Thraad Parmil Thraad Bind Thiead
Qusue pap Parmi Pre-bired
Fikar [ Band
Lin-resans
Score et Post-tind
Resane

4

pkg/ schedul er/ framewor k/ vlial phal/interface. go

/1 Plugin is the parent type for all the scheduling framework plugins.
type Plugin interface {

Nane() string
}



type QueueSortPlugin interface {
Pl ugi n
Less(*Podl nfo, *Podl nfo) bool

}

I/ PreFilterPlugin is an interface that nmust be inplemented by "prefilter"”
pl ugi ns.
Il These plugins are called at the beginning of the scheduling cycle.
type PreFilterPlugin interface {
Pl ugi n
PreFilter(pc *PluginContext, p *vl1.Pod) *Status
}

I/ FilterPlugin is an interface for Filter plugins. These plugins are
called at the
/Il filter extension point for filtering out hosts that cannot run a pod.
/1 This concept used to be called 'predicate' in the original scheduler.
/1 These plugins should return "Success", "Unschedul able" or "Error" in
St at us. code.
/1 However, the schedul er accepts other valid codes as well.
/1 Anything other than "Success" will lead to exclusion of the given host
from
/1 running the pod.
type FilterPlugin interface {

Pl ugin

Filter(pc *Plugi nContext, pod *v1.Pod, nodeName string) *Status
}

Il PostFilterPluginis an interface for Post-filter plugin. Post-filter is
an
/1 informational extension point. Plugins will be called with a Iist of
nodes
/1 that passed the filtering phase. A plugin may use this data to update
i nternal
/] state or to generate |logs/netrics.
type PostFilterPlugin interface {

Pl ugi n

PostFilter(pc *Plugi nContext, pod *vl.Pod, nodes []*v1. Node,
filteredNodesStat uses NodeToSt at usMap) *Stat us
}

Il ScorePlugin is an interface that nust be inplenented by "score" plugins
to rank
/1 nodes that passed the filtering phase.
type ScorePlugin interface {

Pl ugi n

Score(pc *Plugi nContext, p *vl1.Pod, nodeNarme string) (int, *Status)
}

/1 ScoreWthNormalizePlugin is an interface that nust be inplenented by
"score"
/1 plugins that also need to normalize the node scoring results produced
by the sane
/1 plugin's "Score" nethod.
type ScoreWthNornalizePlugin interface {

Scor ePl ugi n

Nor mal i zeScor e(pc *Pl ugi nContext, p *vl1.Pod, scores NodeScorelList)
* St at us

}

/Il ReservePlugin is an interface for Reserve plugins. These plugins are
called

/1 at the reservation point. These are neant to update the state of the
pl ugi n.

/1 This concept used to be called 'assune' in the original scheduler.
/1 These plugins should return only Success or Error in Status.code.
However ,

/'l the schedul er accepts other valid codes as well. Anything other than
Success
/1 will lead to rejection of the pod.

type ReservePlugin interface {



Pl ugin
Reserve(pc *Plugi nContext, p *vl1.Pod, nodeNane string) *Status
}

/1 PreBindPlugin is an interface that nust be inplemented by "prebind"
pl ugi ns.
/1 These plugins are called before a pod bei ng schedul ed.
type PreBindPlugin interface {

Pl ugin

PreBi nd(pc *Plugi nContext, p *vl1.Pod, nodeNane string) *Status
}

/1 PostBindPlugin is an interface that nmust be inplenmented by "postbind"
pl ugi ns.
/1 These plugins are called after a pod is successfully bound to a node.
type PostBi ndPlugin interface {

Pl ugin

Post Bi nd(pc *Pl ugi nContext, p *vi1.Pod, nodeName string)
}

/1 UnreservePlugin is an interface for Unreserve plugins. This is an
i nfornmational
/1 extension point. If a pod was reserved and then rejected in a later
phase, then
/1 un-reserve plugins will be notified. Un-reserve plugins should clean up
state
/'l associated with the reserved Pod.
type UnreservePlugin interface {
Pl ugi n
Unr eserve(pc *PluginContext, p *vl1.Pod, nodeName string)

}

/1 PermtPlugin is an interface that nust be inplenented by "permt"
pl ugi ns.
/1 These plugins are called before a pod is bound to a node.
type PermitPlugin interface {
Pl ugi n
Permit (pc *Plugi nContext, p *v1.Pod, nodeNane string) (*Status,
tinme. Duration)

}

/1 BindPlugin is an interface that nust be inplenented by "bind" plugins.
Bi nd
/1 plugins are used to bind a pod to a Node.
type BindPlugin interface {
Pl ugi n
Bi nd(pc *Plugi nContext, p *v1.Pod, nodeNane string) *Status

KubeSchedul er Confi guration reserve preBind foo



api Versi on: kubeschedul er. confi g. k8s. i o/ vlal phal
ki nd: KubeSchedul er Confi guration

pl ugi ns:
reserve:
enabl ed:
- nane: foo
- nane: bar
di sabl ed:
- nane: baz
pr eBi nd:
enabl ed:
- nane: foo
di sabl ed:
- nane: baz

pl ugi nConfi g:
- nane: foo
args: >
foo

KubeSchedul er Confi guration enabl ed
enabl ed

foo reserve barfoo foo bar foo

api Ver si on: kubeschedul er. confi g. k8s. i o/ vlal phal
ki nd: KubeSchedul er Confi guration

pl ugi ns:
reserve:
enabl ed:
- nane: bar
- nane: foo
di sabl ed:
- nane: foo

pkg/ schedul er/ framewor k/ pl ugi ns/ exanpl es
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Kubernetes https://github.com/kubernetes-sigs/scheduler-plugins

func NewRegistry() Registry {
return Registry{

/'l Fact oryMap:

/1 New plugins are registered here.

/1 exanpl e:

11 {

/1 stateful _plugin.Nane: stateful.
NewsSt at ef ul Mul ti poi nt Exanpl e,

/1 fooplugin. Nare: foopl ugin. New,

11}

NewRegi stry() kube-schedul er kubernetes/cnd/ kube-schedul er/ app/ server. go
ewSchedul er Command Option Option


https://github.com/kubernetes-sigs/scheduler-plugins

/1 Option configures a framework. Registry.
type Option func(franmework. Registry) error

/1 NewSchedul er Command creates a *cobra. Command object with default
paraneters and registryOptions
func NewSchedul er Command(regi stryQptions ...Option) *cobra. Cormand {

WthPlugin Option

/1 WthPlugin creates an Option based on plugin nane and factory.
func WthPlugi n(nane string, factory franework. Pl ugi nFactory) Option {
return func(registry framework. Registry) error {
return registry. Regi ster(nanme, factory)

}

func main() {
rand. Seed(ti me. Now() . UTC() . Uni xNano())

command : = app. NewSchedul er Conmand(
app. Wt hPl ugi n(sanpl e. Name, sanpl e. New),
)

l ogs. I nitLogs()
defer 1o0gs. Fl ushLogs()

if err := command. Execute(); err !'=nil {
_, _ =fnm.Fprintf(os.Stderr, "%\n", err)
os. Exit (1)

app. Wt hPl ugi n(sanpl e. Nane, sanple. New) WthPlugin sanple.New franmework.
Pl ugi nFactory Pl ugi nFact ory

type PluginFactory = func(configuration *runtime.Unknown, f
Framewor kHandl e) (Plugin, error)

sanple.New PreFilterFilterPreBind



/1
const Nane = "sanpl e- pl ugi n"

type Args struct {
FavoriteColor string “json:"favorite_color,omtenpty"’
Favorit eNunmber int “json:"favorite_nunber, om tenpty"”
ThanksTo string “json:"thanks_to, om tenpty"’

}

type Sanple struct {
args *Args
handl e franmewor k. Fr anewor kHandl e

}

func (s *Sanple) Name() string {
return Nane

}

func (s *Sanple) PreFilter(pc *framework. Pl ugi nContext, pod *v1. Pod)
*framewor k. Status {

kl og. V(3).Infof ("prefilter pod: %", pod.Nane)

return framewor k. NewSt at us(framewor k. Success, "")

}

func (s *Sanple) Filter(pc *franmework. Pl ugi nContext, pod *vl.Pod, nodeNane
string) *framework. Status {
kl og. V(3).Infof ("filter pod: %, node: %", pod.Name, nodeNane)
return framework. NewSt at us(franewor k. Success, "")

}

func (s *Sanple) PreBind(pc *franework. Pl ugi nContext, pod *vl.Pod,
nodeNane string) *franmework. Status {
if nodelnfo, ok := s.handl e. Nodel nfoSnapshot (). Nodel nf oMap
[ nodeNane]; !'ok {
return framework. NewSt at us(framework. Error, fnt.Sprintf
("prebind get node info error: %v", nodeNane))
} else {
kl og. V(3) . I nfof ("prebind node info: %v", nodelnfo.Node())
return franmework. NewSt at us(framewor k. Success, "")

}

/1type PluginFactory = func(configuration *runtine. Unknown, f
Framewor kHandl e) (Plugin, error)
func New(configuration *runtine.Unknown, f framework. Franmewor kHandl e)
(framework. Plugin, error) {
args := &Args{}
if err := framewor k. Decodel nto(configuration, args); err !'=nil {
return nil, err
}
kl og. V(3).Infof ("get plugin config args: %v", args)
return &Sanpl e{
args: args,
handl e: f,
}, onil

https://github.com/cnych/sample-scheduler-framework
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Depl oyment RBAC --config KubeSchedul erConfiguration plugins pluginConfig

kind: CusterRole
api Versi on: rbac. aut horization. k8s.io/vl
nmet adat a:


https://github.com/cnych/sample-scheduler-framework

nane: sanpl e-schedul er-clusterrole
rul es:
- api G oups:
resources:
- endpoints
- events
ver bs:
- create
- get
- update
- api G oups:
resources:
- nodes
ver bs:
- get
- list
- watch
- api G oups:
resources:
- pods
verbs:
- delete
- get
- list
- watch
- update
- api G oups:
resources:
- bi ndi ngs
- pods/ bi ndi ng
ver bs:
- create
- api G oups:
resources:
- pods/status
verbs:
- patch
- update
- api G oups:
resources:
- replicationcontrollers
- services
verbs:
- get
- list
- watch
- api G oups:
- apps
- extensions
resources:
- replicasets
verbs:
- get
- list
- watch
- api G oups:
- apps
resources:
- stateful sets
verbs:
- get
- list
- watch
- api G oups:
- policy



resour ces
- poddi srupti onbudgets
ver bs:
- get
- list
- watch
- api G oups:
resour ces
- persistentvol unecl ai ns
- persistentvol umes
verbs:
- get
- list
- watch
- api G oups:
resour ces
- configmaps
verbs:
- get
- list
- watch
- api G oups:
- "storage. k8s.io"
resour ces
- storagecl asses
- csinodes
verbs:
- get
- list
- watch
- api G oups:
"coordination. k8s.io"
resources
- |l eases
verbs:
- create
- get
- list
- update
- api G oups:
"events. k8s.io0"
resour ces
- events
ver bs:
- create
- patch
- update
api Version: vl
ki nd: Servi ceAccount
nmet adat a
name: sanpl e-schedul er-sa
nanespace: kube-system
ki nd: d ust er Rol eBi ndi ng
api Versi on: rbac. aut horization. k8s.io/vl
nmet adat a
nane: sanpl e-schedul er-cl usterrol ebi ndi ng
nanmespace: kube-system
rol eRef
api Group: rbac. aut hori zation. k8s.io
kind: CusterRole
nanme: sanpl e-schedul er-clusterrole
subj ects:
- kind: ServiceAccount
nane: sanpl e-schedul er-sa
nanmespace: kube-system

api Version: vl



ki nd: Confi gMap
nmet adat a:
nane: schedul er-config
nanespace: kube-system
dat a:
schedul er-config.yani: |
api Ver si on: kubeschedul er. confi g. k8s. i o/ vlial phal
ki nd: KubeSchedul er Confi guration
schedul er Narme: sanpl e- schedul er
| eader El ecti on:
| eader El ect: true
| ockoj ect Nane: sanpl e- schedul er
| ockOnj ect Nanespace: kube-system
pl ugi ns:
preFilter:
enabl ed:
- nane: "sanpl e-pl ugi n"
filter:
enabl ed:
- nane: "sanpl e-plugin"
pr eBi nd:
enabl ed:
- nane: "sanpl e-plugin"
pl ugi nConfi g:
- nane: "sanpl e-pl ugin"
args:
favorite_col or: "#326CE5"
favorite_nunber: 7
thanks_to: "thockin"
api Versi on: apps/vl
ki nd: Depl oynent
net adat a:
nanme: sanpl e-schedul er
nanmespace: kube-system

| abel s:
conponent: sanpl e-schedul er
spec:
replicas: 1
sel ector:

mat chLabel s:

conponent: sanpl e- schedul er
tenpl ate:

net adat a:

| abel s:
conponent: sanpl e- schedul er

spec:
servi ceAccount: sanpl e-schedul er-sa
priorityC assNane: systemcluster-critical

vol unes:
- nane: schedul er-config
confi gvap:

name: schedul er-config
cont ai ners:
- nane: scheduler-ctrl
i mge: cnych/sanpl e-schedul er:v0. 1.6
i mgePul | Policy: |fNotPresent
args:
- sanpl e- schedul er - f ramewor k
- --config=/etc/kubernetes/schedul er-config.yam
- --v=3
resources:
requests:
cpu: "50nt
vol umeMount s:
- nane: schedul er-config
nmount Pat h: /et c/ kuber netes

sanpl e- schedul er



api Versi on: apps/vl
ki nd: Depl oynent
nmet adat a
nane: test-schedul er
spec
replicas: 1
sel ector:
mat chLabel s:
app: test-schedul er
tenpl ate:
nmet adat a
| abel s:
app: test-schedul er
spec
schedul er Nane: sanpl e- schedul er
cont ai ners:
- image: nginx
i mgePul | Policy: IfNotPresent
nanme: ngi nx
ports:
- containerPort: 80

schedul er Name sanpl e- schedul er

$ kubect| get pods -n kube-system -l conponent=sanpl e- schedul er

NAVE READY  STATUS RESTARTS  AGE

sanpl e- schedul er - 7c469787f - r whhd 1/1 Runni ng 0 13m

$ kubect| logs -f sanpl e-schedul er-7c469787f-rwhhd -n kube-system

10104 08:24:22.087881 1 schedul er. go: 530] Attenpting to schedul e

pod: defaul t/test-schedul er-6d779d9465-rq2bb

10104 08: 24:22.087992 1 plugins.go: 23] prefilter pod: test-schedul er-
6d779d9465-r g2bb

10104 08:24: 22. 088657 1 plugins.go: 28] filter pod: test-schedul er-
6d779d9465- r g2bb, node: ydzs-nodel

10104 08:24:22.088797 1 plugins.go: 28] filter pod: test-schedul er-
6d779d9465-r g2bb, node: ydzs-node2

10104 08:24:22.088871 1 plugins.go: 28] filter pod: test-schedul er-
6d779d9465-r g2bb, node: ydzs-node3

10104 08: 24:22. 088946 1 plugins.go: 28] filter pod: test-scheduler-
6d779d9465-r g2bb, node: ydzs-node4

10104 08:24:22.088992 1 plugins.go: 28] filter pod: test-schedul er-
6d779d9465- r g2bb, node: ydzs-nmster

10104 08:24:22.090653 1 plugins. go: 36] prebind node info: &Node

{bj ect Met a: { ydzs- node3 [ api /v1l/ nodes/ydzs- node3 1ff6e228-4d98-4737-b6d3-
30a5d55ccdc2 15466372 0 2019-11-10 09:05: 09 +0000 UTC <nil> <nil> ...... }
10104 08:24:22.091761 1 factory.go: 610] Attenpting to bind test-
schedul er-6d779d9465-rg2bb to ydzs-node3

10104 08:24:22.104994 1 schedul er. go: 667] pod defaul t/test-schedul er-

6d779d9465-rg2bb is bound successfully on node "ydzs-node3", 5 nodes

eval uated, 4 nodes were found feasible. Bound node resource: "Capacity:
CPU<4>| Menor y<8008820Ki >| Pods<110>| St or ageEphener al <17921M >; Al | ocat abl e
CPU<4>| Menor y<7906420Ki >| Pods<110>| St or ageEphener al <16912377419>. ".

Pod Pod schedul er Name



$ kubect| get pods

NAVE READY  STATUS RESTARTS  AGE
test - schedul er - 6d779d9465-r q2bb 171 Running O 22m
$ kubect!| get pod test-schedul er-6d779d9465-rqg2bb -0 yan

restartPolicy: A ways

schedul er Nane: sanpl e- schedul er

securityContext: {}

servi ceAccount: defaul t

Kubernetes v1.17 Schedul er Franework

® https://www.qikgiak.com/post/custom-kube-scheduler/

® https://kubernetes.io/zh/docs/concepts/scheduling-eviction/scheduling-framework/

® https://github.com/kubernetes/enhancements/blob/master/keps/sig-scheduling/624-scheduling-
framework/README.md
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