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Scheduler Cycle (Filter)
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Scheduling Framework L AN

> Extensible API
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Recent Developments
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KEP-2891: Simplified Scheduler Config

) Extensible API . .
: regular-config.yaml

| Internal API
’

Pod Scheduling Context

Pick a Pod from
scheduling
queue

Reserve a .
Node for the ﬁI::ePOd to
Pod in Cache

1931d3sod

WaitOnPermit
PostBind




KEP-2891: Simplified Scheduler Config (cont.)

File: multi-point-config.yaml

e Scheduler uses multiPoint to configure default plugins
e (Co-used with traditional configuration-style
e Available in Kubernetes 1.23 (v1beta3 config) and 1.24+ (v1 config)



(WIP) KEP-3521: Pod Scheduling Readiness SEE
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KEP-3022: min domains in Pod Topology Spread £

Add MinDomains field to define the minimum number of topology
domains

@ By setting the minimum number of topology domains, you can expect the
cluster autoscaler to add new topology domains



KEP-3022: min domains in Pod Topology Spread £ ..

topologySpreadConstraints:
— maxSkew: 1

minDomains: 2
topologyKey: kubernetes.io/hostname
whenUnsatisfiable: DoNotSchedule
labelSelector:

matchLabels:

foo: bar

Node Node
J




KEP-3094: Take taints/tolerations into consideration when 8 H

calculating PodTopologySpread skew
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Deployment

Deployment

replicas: 2
labels:
app: nginx

topologySpreadConstraints:
topologySpreadConstraints:
- maxSkew: 1
- maxSkew: 1

topologyKey: hostname
topologyKey: hostname i i
whenUnsatisfiable: DoNotSchedule
whenUnsatisfiable: DoNotSchedule o ) /
nodeAffinityPolicy: honor #honor by default
labelSelector: / !

nodeTaintsPolicy: honor #ignore by default

matchLabels:
labelSelector:
app: nginx
PP g matchLabels:
app: nginx
Pending

label - hostname: node2

label - hosthame: node2
taint - foo=bar:NoSchedule

label - hostname: nodel taint - foo=bar:NoSchedule

label - hostname: nodel
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KEP-3243: Respect PodTopologySpread after rolling upgrades ¥ "

PodTopologySpread provides a new primitive matchLabelKeys to group Pods atop labelSelector. Alpha version since v1.25

Deployment Deployment

topologySpreadConstraints:

topologySpreadConstraints: - maxSkew: 1

- maxSkew: 1 topologyKey: zone

rolling upgrade topologyKey: zone - whenUnsatisfiable: DoNotSchedule rolling upgrade
DoNotSchedule

whenUnsatisfiable:

labelSelector:

labelSelector: matchLabels:
matchLabels: foo: bar

foo: bar matchLabelKeys:

- pod-template-hash

@O @O 00 @0 0O @0

Xbreak pod topology spread constraints after rolling upgrade

L4 respect pod topology spread constraints after rolling upgrade



Worth noting features/fixes

Performance improvement on DaemonSet Pod’s scheduling latency #108648

%, Fix memory leak on kube-scheduler preemption #111773

1. Flush internal unschedulablePods pool every 5m (from 60s) #108/61

Component Config in kube-scheduler is stable now #110534

1. The legacy scheduler policy config is removed in v1.23 #105424



https://github.com/kubernetes/kubernetes/pull/108648
https://github.com/kubernetes/kubernetes/pull/111773
https://github.com/kubernetes/kubernetes/pull/108761
https://github.com/kubernetes/kubernetes/pull/110534
https://github.com/kubernetes/kubernetes/pull/105424

Sub-project Updates
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Kube-scheduler-simulator s B

Simulate any Kubernetes scheduler without real clusters and see
scheduling decisions in detail

774 Development is ongoing for our first release! A

@ You can see each scheduler plugin’s result in scheduling
now only supports filter/score
- Other extension points and extenders will be also supported soon

- What's next?

- The scenario-based simulation and benchmark
- The simulator operator



Kube-scheduler-simulator

North America 2022 ———

Resource

DELETE

AzureDiskLimits EBSLimits GCEPDLimits InterPodAffinity NodeAffinity NodeName NodePorts NodeResourcesFit

passed passed passed passed passed passed passed passed

passed passed passed passed passed passed passed passed

Rows per page: 10 - 1220f2

ImageLocality InterPodAffinity NodeAffinity NodeR: Bal dAll NodeResourcesFit PodTopologySpread TaintTol

73

73

Rows per page: 10 = 1-20f2

Final Score (Normalized + Applied plugin weight)

Node NodeResourcesFit TaintTo

ImageLocality InterPodAffinity NodeAffinity PodTopologySpread

73

nodel

node2 73

Rows per page: 10 = 1-20f2

Resource Definition

~ metadata
name: pod1

namespace: default
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Kueue: Kubernetes-native Job Queueing

Manage access to a limited pool of resources shared by multiple tenants, including these core features:

Quota management

Fair sharing of resources between tenants

Flexible placement of jobs across different resource types based on availability
Different queueing strategies: StrictFIFO or BestEffortFIFO

kueue-controller & )
Workload queues

creates

Cluster
Queue

watches |
[e--eaaasl | Event 7 :
""" = .. ending Workloads ™. i
| Handlers | .. \_ Pe"%"d D) | kube
," : 1. waltch . ap|server

hoans 4. unsuspenq
Workload

# CIusterQueue cache
2.get " scheduler
(jOb) snfgshol ‘
3. assume
Batch user
or kueue’s job-controller

running QueuedWorhoads

e

*®
N
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APIs https://github.com/kubernetes-sigs/kueue/tree/main/docs/concepts

e ResourceFlavor: Akind or type of resource in a cluster. It could distinguish among different characteristics of
resources such as availability, pricing, architecture, models, etc.

e ClusterQueue: A cluster-scoped resource that governs a pool of resources, defining usage limits and fair sharing
rules
LocalQueue: A namespaced resource that groups closely related workloads belonging to a single tenant

e \Workload: An application that will run to completion. It is the unit of admission in Kueue. Sometimes referred to
as job

Ongoing Work

Add enhancement for workload preemption_https://github.com/kubernetes-sigs/kueue/pull/410
Dynamically reclaiming resources_https://github.com/kubernetes-sigs/kueue/pull/331

Add flavorAssignmentStrategy to localQueue https://github.com/kubernetes-sigs/kueue/pull/376
Integration with cluster autoscaler



https://github.com/kubernetes-sigs/kueue/pull/410
https://github.com/kubernetes-sigs/kueue/pull/331
https://github.com/kubernetes-sigs/kueue/pull/376
https://github.com/kubernetes-sigs/kueue/tree/main/docs/concepts
https://github.com/kubernetes-sigs/kueue/blob/main/docs/concepts/cluster_queue.md#resourceflavor-object
https://github.com/kubernetes-sigs/kueue/blob/main/docs/concepts/cluster_queue.md#cluster-queue
https://github.com/kubernetes-sigs/kueue/blob/main/docs/concepts/local_queue.md#local-queue
https://github.com/kubernetes-sigs/kueue/blob/main/docs/concepts/workload.md#workload

Descheduler

A Post-Scheduling Eviction Component

] A Big Step Forward — Descheduler Framework(#753)

o What's the motivations?
m Growing needs for building customized descheduler(similar to kube-scheduler)
m Increasing new strategies raises the maintenance complexity
m More flexible and extensible

o Where are we?
m All strategies migrated to plugins with Descheduler && Balance extension point
m Evictor Filter && preEvictionFilter as extension points

o What is next?
m Vvlalpha2 configuration + conversion
m Arguments defaulting
m Sort && preEvictionSort extension points


https://github.com/kubernetes-sigs/descheduler/issues/753

Descheduler

Other Improvements && Bug Fixes

o Leader election for HA Deployment #722

o New policy MaxNoOfPodsToEvictPerNamespace added #658

o A bunch of improvements in installation with helm chart

o ... (mainly focus on the descheduler framework for all codes are moving around)

€7 Project management update:
Descheduler Community Meeting

Descheduler Release Dashboard



https://github.com/kubernetes-sigs/descheduler/pull/722
https://github.com/kubernetes-sigs/descheduler/pull/658
https://docs.google.com/document/d/1Ang5shAFxuylO2RXMFGO7uxSe-IX3Y3PxoKIn1yPIEQ/edit#heading=h.ukbaidczvy3r
https://github.com/orgs/kubernetes-sigs/projects/22/views/1

e Functionality tests e Integration (ClusterAutoscaler,
e Scalability tests ClusterAPI, Karmada, ...)
e Cl pipeline e Scheduler Simulator
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Scheduler-plugins
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e A repository hosting out-of-tree
scheduler plugins

¥ master +  scheduler-plugins / pkg /

o swatisehgal noderesourcetopology: Addtional tests ...

e EXxercising innovative ideas

capacityscheduling

Bump k8s deps to v1.24.3

controller bugfix about update occupied in podGroup status
. controllers Migrate apis and controller to controller-runtime
o co-scheduling
coscheduling Bump k8s deps to v1.24.3
O e I a Sti C q u Ota crossnodepreemption Bump k8s deps t0 1.23.3
. generated Migrate apis and controller to controller-runtime
o topology aware scheduling o |
noderesources Migrate apis and controller to controller-runtime
O n etWO rk COSt awa re SCh ed u I i n g noderesourcetopology noderesourcetopology: Addtional tests
. podstate Bump k8s deps to 1.23.3
O I O a d awa re SCh ed u I I n g preemptiontoleration Bump k8s deps to v1.24.3
O qos Changes to adapt to upstream interface changes
...... trimaran Trimaran: Restructure for ease of adding trimaran plugins (#403)
util Migrate apis and controller to controller-runtime

e Patterns to develop a scheduler plugin
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