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Recent Updates
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New pods go
through
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New pods gated

Until Kubernetes 1.26 (Alpha) -
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New pods gated

Until Kubernetes 1.27 (Beta) ---
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New pods gated

Until Kubernetes 1.30 (GA)



apiVersion: vl

kind: Pod f )
metadata: e
name: example—pod e
spec: g
schedulingGates:
— name: example.com/foo ‘ s
— name: example.com/bar e
NAME READY  STATUS

test-pod 0/1 SchedulingGated
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- Extensible API
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NAME READY  STATUS
test-pod 0/1 Running



@ Topology Spread Scheduling
@ sched

------------------------

------------------------



@ Topology Spread Scheduling with minDomains=2

sched

Pending

------------------------------------------------

------------------------------------------------



How to configure:

apiVersion: vl
kind: Pod
metadata:
name: example—pod
spec:
# Configure a topology spread constraint
topologySpreadConstraints:
— maxSkew: <integer>
minDomains: <integer> # optional;
topologyKey: <string>
whenUnsatisfiable: <string>
labelSelector: <object>
matchLabelKeys: <list> # optional
nodeAffinityPolicy: [Honor|Ignore] # optional;
nodeTaintsPolicy: [Honor|Ignorel # optional;
### other Pod fields go here



kube-controller-manager

Create and start

NodeLifeCycleController

--enable-taint-manager=true

Create and run

kube-controller-manager

Create and start

--controllers=taint-eviction-controller

Create and start

.

.

NodeLifeCycleController

Monitor node healthy
Add NoExecute taint to nodes

TaintEviétionController

Watch for node and pod
changes

Perform NoExecute based pod
eviction

TaintEvictionController
* Monitor node healthy + Watch for node and pod
* Add NoExecute taint to char?ges P
nodes » Perform NoExecute based
pod eviction
Before

After




Before 1.22

An aggressive approach by putting almost all Pods back to scheduling queue when new event
happens, this over-queues Pods and hence may lead to Head-of-Line (HOL) blocking

Before 1.28

A coarse-grained approach by allowing plugins to register related events which may cause failed
Pods schedulable (e.g., a NodeAdd event may make a Pod failed by NodeResourceFit plugin schedulable)

A fine-gained approach by allowing plugins to register callback functions for wise decisions
whether a Pod is schedulable or not.
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KEP-4247: QueueingHint for wise requeueing (Beta/OFF)

EnqueueExtensions {
Plugin
EventsToRegister() []ClusterEventWithHint

ClusterEventWithHint {
Event ClusterEvent
QueueingHintFn QueueingHintFn

QueueingHins =~0d, oldObj, newObj

QueueSkip QueueingHint = iota
Queue




MatchLabelKeys

apiVersion: v1

kind: Pod
metadata:
name: example-pod
spec:
affinity:
podAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
— labelSelector:
matchExpressions:
- key: app
operator: In
values:
- database
topologyKey: topology.kubernetes.io/zone
matchLabelKeys:

- pod-template-hash

Before Create

apiVersion: vl

kind: Pod
metadata:
name: example-pod
spec:
affinity:
podAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
— labelSelector:
matchExpressions:
- key: app
operator: In
values:
- database
+ - key: pod-template-hash
+ operator: In
+ values:
+ - 765f54c¢55

topologyKey: topology.kubernetes.io/zone

After Create



MisMatchLabelKeys

apiVersion: v1
kind: Pod
metadata:
name: example-pod
spec:
affinity:
podAntiAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
— labelSelector:
matchExpressions:
- key: tenant
operator: Exists
topologyKey: node-pool
mismatchLabelKeys:
- tenant

Before Create

apiVersion: vl

kind: Pod
metadata:
name: example-pod
labels:
tenant: tenant-a
spec:
affinity:
podAntiAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
— labelSelector:
matchExpressions:
- key: tenant
operator: Exists
+ - key: tenant
+ operator: NotIn
+ values:
+ - tenant-a

topologyKey: node-pool

After Create



« KubeSchedulerConfiguration vibeta3 removed in v1.29, use v1 instead

« OrderedScorelFuncs() introduced in preemption Interface which returns a list of ordered score
functions help to customize your algorithms to select which node for eviction

« Pending status introduced in scheduler framework which will squeeze the unschedulable Pod
into the activeQ immediately when met the certain conditions, otherwise it will wait in a backoff

time



Sub-projects Updates



KWOK is a toolkit that enables setting up a cluster of thousands of Nodes in seconds.

CLUSTER

CONTROL PLANE

cloud-control-manager ............................................................................................................................. > CLOUD PROVIDER API

Node 1 ) Node 2

kube-api-server ;
ﬁ kUbe.proxy

scheduler Controller Manager



https://sigs.k8s.io/kwok

"~ New Feature

» Support simulation for CPU and memory usage

» Implement Stage API support for all resources

* For "kwokctl®
« Add "hack’ subcommand to modify resources directly in etcd, bypassing the apiserver.
+ Add ‘record’ and ‘replay’ subcommands for resources
 Integrate ‘'metrics-server’ to collect CPU and memory usage

@ Roadmap

« Extend simulation capabilities to include GPU usage and other custom metrics.

« Simulation for Volume Provisioner.
* Implement a simulation for faulty Pod and Node scenarios.



‘ We got 2.2k stars o
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Kueue is a Kubernetes-native job queueing system, offering:

 Priority based Job ordering and preemption
* Resource quota management

» Resource fair sharing and borrowing between tenants

. Fu'ngibility: burst to on-demand, spot, other models
* Multi-cluster support Ku e u e

» Avariety of Jobs native support, BatchJob, Kubeflow Jobs, RayJob, plain Pods/PodGroups

« Work smoothly with Kubernetes components, like scheduler, autoscaler ...

We got 1k stars o


https://github.com/kubernetes-sigs/kueue

Batch Batch

Admin 0. Create ResourceFlavor(s) User
' 1. Create batch/v1.Job
ClusterQueue(s), . . ‘
‘ LocalQueue(s) (queue-name:my-queue, suspend:true)

= <D

6. Provision
more nodes

2. Admit Job (based on order, quota etc.)
3. Inject nodeAffinity based on selected

4. Create flavor and unsuspend the job
5. Schedule v1l.Pod(s)

v1l.Pod(s)




'~ New Release v0.6.0

» MultiKueue: multi-cluster job dispatching

* Introduce Visibility API for the insights of pending workloads
 Introduce lendingLimit for guaranteed resource usage

» Support PodGroup for all-or-nothing queueing

» Support RayCluster

» Support for preemption while borrowing

@ Roadmap

« KEP-1714: DRF-like fair sharing
« KEP-79: Hierarchical Cohorts
* Integration with Kserve & Kubeflow Pipeline

Kueue


https://github.com/kubernetes-sigs/kueue/pull/1773
https://github.com/kubernetes-sigs/kueue/pull/1531

Kube-scheduler-wasm-extension, a whole new way to extend the scheduler dynamically.

Extension Points

/

"

Guest

L) WAZERO as wasm runtime

~

/

Wasm Plugin

Loadingi*.wasm

No need to recompile the scheduler
Faster than scheduler http extenders
Similar experience vs developing
traditional scheduler plugins

Safe sandbox

Still slower than in-memory function call


https://github.com/kubernetes-sigs/kube-scheduler-wasm-extension

Step1: Recompile scheduler with host WasmPlugin
Step2: Enable the guest plugins

apiVersion: kubescheduler.config.k8s.io/v1
kind: KubeSchedulerConfiguration
profiles:
- plugins:
m“:ﬁ;ﬁ‘{;ﬂf' )2 Close the to first release !
- name: wasmpluginl
- name: wasmplugin2
pluginConfig:
- name: wasmpluginl
args:
guestPath: "/path/to/wasm-pluginl"
- name: wasmplugin2
args:
guestPath: "/path/to/wasm-plugin2"

Jexamples



https://github.com/kubernetes-sigs/kube-scheduler-wasm-extension/tree/main/examples

# New incubating Plugins

» System call based scheduling (KEP _399) - collaborate with security-profiles-operator
» Disk 10 Aware Scheduling (KEP 624)

- Stable Plugins

Co-scheduling

Capacity Scheduling (a.k.a ElasticQuota)

Node Resource Topology

Trimaran
» TargetLoadPacking
« LoadVariationRiskBalancing
* LowRiskOverCommitment

Network aware scheduling We got 1k stars o


https://github.com/kubernetes-sigs/scheduler-plugins/tree/master/kep/399-sysched-scoring
https://github.com/kubernetes-sigs/security-profiles-operator
https://github.com/kubernetes-sigs/scheduler-plugins/tree/master/kep/624-disk-io-aware-scheduling
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"~ New Release v0.29

« PodTopologySpread: handle nodeAffinityPolicy and
node laintsPolicy constraints

« PodTopologySpread: support maichLabelKeys

« PodLifeTime plugin considers container status
ImagePullBackOff

4 Others

« UX improvements (e.g. docs, helms, logs)
« CVE fixes

@
DESCHEDULER

§ We got 5 new contributors for this release.



o Slack#SIG-Scheduling

 Mailing list

» SIG-Scheduling bi-weekly meeting (Thursdays 10:00 PST / 17:00 UTC)

« Descheduler bi-weekly meeting (Tuesdays 17:00 UTC)

#: Thanks to all the contributions, the community couldn’t be better without you !!!


https://kubernetes.slack.com/messages/sig-scheduling
https://groups.google.com/forum/#!forum/kubernetes-sig-scheduling
https://docs.google.com/document/d/13mwye7nvrmV11q9_Eg77z-1w3X7Q1GTbslpml4J7F3A/edit?pli=1#heading=h.6qiwue4qwtpi
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Rate and leave your feedbacks!
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Q&A



