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CTAPTANEP?

Kakou ctaptan 6e3 k8s?




Web Service Platform
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Web Service Platform
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AWS — Auto Scaling groups
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AWS — Auto Scaling groups
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AWS — Amazon Machine Image
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|AM policy

{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [

"autoscaling:DescribeAutoScalingGroups", .ﬂunﬂ Toro. ytobbl cluster autoscaler mor
"autoscaling:DescribeAutoScalingInstances", !

"autoscaling:DescribeLaunchConfigurations", |ﬂ|06a BNATb U Y6aBI'IHTb HOAbl eMY HYKHbl

"autoscaling:DescribeTags", npasa B AWS
"autoscaling:SetDesiredCapacity",

"autoscaling:TerminateInstanceInAutoScalingGroup"
1,
"Resource": "x"
}
]
}

*TyT ecTb Npobnema
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Cluster autoscaler
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Parameter
cluster-name
address

kubernetes

kubeconfig
cloud-config

namespace

scale-down-
enabled

scale-down-
delay-after-add

scale-down-
delay-after-
delete

scale-down-
delay-after—
failure

scale-down-
unneeded-time

scale-down-
unready-time

scale-down-
utilization-
threshold

scale-down-non-
empty-candidates—
count

scale-down-
candidates-pool-
ratio

plesk

Cluster autoscaler— at1o npocTo

Description
Autoscaled cluster name, if available
The address to expose prometheus metrics
Kubernetes master location. Leave blank for default

Path to kubeconfig file with authorization and master location
information

The path to the cloud provider configuration file. Empty string for no
configuration file

Namespace in which cluster-autoscaler run

Should CA scale down the cluster

How long after scale up that scale down evaluation resumes

How long after node deletion that scale down evaluation resumes,
defaults to scan-interval

How long after scale down failure that scale down evaluation
resumes

How long a node should be unneeded before it is eligible for scale
down

How long an unready node should be unneeded before it is eligible
for scale down

Node utilization level, defined as sum of requested resources divided
by capacity, below which a node can be considered for scale down

Maximum number of non empty nodes considered in one iteration as
candidates for scale down with drain

Lower value means better CA responsiveness but possible slower
scale down latency

Higher value can affect CA performance with big clusters (hundreds
of nodes)

Set to non positive value to turn this heuristic off - CA will not limit
the number of nodes it considers."

A ratio of nodes that are considered as additional non empty
candidates for

scale down when some candidates from previous iteration are no
longer valid

Lower value means better CA responsiveness but possible slower
scale down latency

Higher value can affect CA performance with big clusters (hundreds
of nodes)

Set to 1.0 to turn this heuristics off - CA will take all nodes as
additional candidates.

Default

:8085

"kube-
system"

true

10 minutes

scan-
interval

3 minutes

10 minutes

20 minutes

0.5

30

0.1

scale-down—
candidates-pool-
min-count

scan-interval

max-nodes—total

cores-total

memory-total

gpu-total

cloud-provider
max-empty-bulk-
delete

max-graceful-
termination-sec

max-total-
unready-
percentage

ok-total-
unready-count

max-node—
provision-time

nodes

node-group-auto-
discovery

Minimum number of nodes that are considered as additional non
empty candidates

for scale down when some candidates from previous iteration are no
longer valid.

When calculating the pool size for additional candidates we take
max(#nodes * scale-down-candidates-pool-ratio, scale-
down-candidates-pool-min-count)

How often cluster is reevaluated for scale up or down

Maximum number of nodes in all node groups. Cluster autoscaler will
not grow the cluster beyond this number.

Minimum and maximum number of cores in cluster, in the format :.
Cluster autoscaler will not scale the cluster beyond these numbers.

Minimum and maximum number of gigabytes of memory in cluster, in
the format :. Cluster autoscaler will not scale the cluster beyond
these numbers.

Minimum and maximum number of different GPUs in cluster, in the
format <gpu_type>::. Cluster autoscaler will not scale the cluster
beyond these numbers. Can be passed multiple times. CURRENTLY
THIS FLAG ONLY WORKS ON GKE.

Cloud provider type.

Maximum number of empty nodes that can be deleted at the same
time.

Maximum number of seconds CA waits for pod termination when

trying to scale down a node.

Maximum percentage of unready nodes in the cluster. After this is
exceeded, CA halts operations

Number of allowed unready nodes, irrespective of max-total-
unready-percentage

Maximum time CA waits for node to be provisioned
sets min,max size and other configuration data for a node group in a

format accepted by cloud provider. Can be used multiple times.
Format: ::<other...>

One or more definition(s) of node group auto-discovery.

A definition is expressed <name of discoverer>:[<key>[=
<value>]]

The aws , gce, and azure cloud providers are currently
supported. AWS matches by ASG tags, e.g.
asg:tag=tagKey,anotherTagKey

GCE matches by IG name prefix, and requires you to specify min and
max nodes per IG, e.g. mig:namePrefix=pfx,min=0,max=10
Azure matches by tags on VMSS, e.g. label:foo=bar , and will
auto-detect min and max tags on the VMSS to set scaling limits.
Can be used multiple times

50

10 seconds

0

320000

6400000

gce

600

45

15 minutes

estimator

expander

write-status-
configmap

max-inactivity

max-failing-
time

balance-similar-
node-groups

balancing-
ignore-label

node-
autoprovisioning-
enabled

max—

autoprovisioned-
node-group-count

unremovable-
node-recheck-
timeout

expendable-pods—
priority-cutoff

regional

leader-elect

leader-elect-
lease-duration

leader-elect-
renew-deadline

leader-elect-
retry-period

leader-elect-
retry-period

leader-elect—
resource-lock

aws-use-static—
instance-list

skip-nodes-with—
system-pods

skip-nodes-with-
local-storage

min-replica-
count

Type of resource estimator to be used in scale up

Type of node group expander to be used in scale up.
Should CA write status information to a configmap

Maximum time from last recorded autoscaler activity before
automatic restart

Maximum time from last recorded successful autoscaler run before
automatic restart

Detect similar node groups and balance the number of nodes
between them

Define a node label that should be ignored when considering node
group similarity. One label per flag occurrence.

Should CA autoprovision node groups when needed

The maximum number of autoprovisioned groups in the cluster

The timeout before we check again a node that couldn't be removed
before

Pods with priority below cutoff will be expendable. They can be killed
without any consideration during scale down and they don't cause
scale up. Pods with null priority (PodPriority disabled) are non
expendable

Cluster is regional

Start a leader election client and gain leadership before executing
the main loop.
Enable this when running replicated components for high availability

The duration that non-leader candidates will wait after observing a
leadership

renewal until attempting to acquire leadership of a led but unrenewed
leader slot.

This is effectively the maximum duration that a leader can be
stopped before it is replaced by another candidate.

This is only applicable if leader election is enabled

The interval between attempts by the acting master to renew a
leadership slot before it stops leading.

This must be less than or equal to the lease duration.

This is only applicable if leader election is enabled

The duration the clients should wait between attempting acquisition
and renewal of a leadership.
This is only applicable if leader election is enabled

The duration the clients should wait between attempting acquisition
and renewal of a leadership.
This is only applicable if leader election is enabled

The type of resource object that is used for locking during leader
election.
Supported options are endpoints (default) and configmaps

Should CA fetch instance types in runtime or use a static list. AWS
only

If true cluster autoscaler will never delete nodes with pods from
kube-system (except for DaemonSet or mirror pods)

If true cluster autoscaler will never delete nodes with pods with local
storage, e.g. EmptyDir or HostPath

Minimum number or replicas that a replica set or replication
controller should have to allow their pods deletion in scale down

binpacking

random

true

10 minutes

15 minutes

false

false

5 minutes

false

true

15 seconds

10 seconds

2 seconds

2 seconds

"endpoints'

false

true

true
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* skip-nodes-with-local-storage

* node-group-auto-discovery
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Cloud controller manager

* YacTtb Cloud Provider
* 3abupaet n3 AWS APl nHbopmaL Mo NO MHCTAHCaAM U
oboraiaert 1enbnbl HOAbI
* instance id

* region
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Cluster autoscaler
conoctasnaet AWS Resource

tags n k8s node labels
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Kak paboTtaeT Cluster Autoscaler: Upscale
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Kak paboTtaet Cluster Autoscaler: Upscale

Pod 1

Pod 2

Pod 3

Pod 4

Pod 5

Pod 6

Node 1




Pod 1

Pod 2

Pod 3

Pod 4

Pod 5

Pod 6

Node 1

Kak paboTtaet Cluster Autoscaler: Upscale
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Kak paboTtaet Cluster Autoscaler: Upscale
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Kak paboTtaet Cluster Autoscaler: Upscale
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Kak paboTtaeT Cluster Autoscaler: Downscale
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Kak paboTtaeT Cluster Autoscaler: Downscale




Ho Beab Tak He ObiBaeT



Kak paboTtaeT Cluster Autoscaler: Downscale
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Kak paboTtaeT Cluster Autoscaler: Downscale

= e o e o e o o e e = = = =
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Kak paboTtaeT Cluster Autoscaler: Downscale
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* YuntbiBaetca PodDisruptionBudget n GracefulTermination



Cluster Autoscaler: Overprovision
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Cluster Autoscaler: Overprovision
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Cluster Autoscaler: Overprovision
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Cluster Autoscaler: Overprovision
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Cluster Autoscaler: Overprovision

apiVersion: apps/vl
kind: Deployment
metadata:
name: overprovisioning
namespace: default

spec:
replicas: 1
. . _ _ selector:
apiVersion: scheduling.k8s.io/vlbetal matchLabels:
kind: PriorityClass run: overprovisioning
metadata:
o template:
name: overprovisioning metadata:
value: -1 labels:
globa¥Defau1t: féls? o run: overprovisioning
description: "Priority class used by overprovisioning." spec:
priorityClassName: overprovisioning
containers:

- name: reserve-resources
image: k8s.gcr.io/pause
resources:

requests:
cpu: "200m"



Scale up from zero nodes

{
"Version": "2012-10-17",
statenent®: [ Kak autoscaler y3HaeT o Tnne
{
"Effect": "Allow", .
et MHCTAHCA.
"autoscaling:DescribeAutoScalingGroups", . .
::autoscal%ng:Descr%beAutoScalingInstar)ces::, 1) La u n C h CO nflgu ratlo n
autoscaling:DescribeLaunchConfigurations”,
"autoscaling:DescribeTags",
"autoscaling:SetDesiredCapacity", 2) La u n C h Te m p I ate
"autoscaling:TerminateInstanceInAutoScalingGroup"
1,
3) CmeluaHHble TUMbI
}
]
¥

ec2:DescribeLaunchTemplateVersions
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Cluster Autoscaler
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AWS — Spot Instances
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AWS — Spot Instances
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AWS ASG Spot instances proportion

e On-Demand base: 3

* On-Demand percentage

above base: 0%

* Spot percentage: 100%
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AWS Node Termination Handler

 AWS morkeT oTobpaTtb Spot Instance
* [Mpegynpexpaert 3a 2 MUHYTHI
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Y meHs yKe ectb HPA — He nomeluaeT?

Pod 1 Pod 2 == Pod N

\/

RC / Deployment

Horizontal Pod Autoscaler

MHCTPYMEHT, NO3BONAIOL MU
yBennMuMBaTb/yMeHblLaTb KOIMYECTBO NOAOB B
replica set/deployment/statefulset

Scale

Horizontal
Pod
Autoscaler

oKknag NeaHa [nywkoBsa

https://www.youtube.com/watch?v=IpJgL-VRyaM
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[locTtaBKka: helm install

Cluster Autoscaler

https://github.com/kubernetes/autoscaler/tree/master/charts/cluster-autoscaler-chart

AWS Node Termination Handler

https://github.com/aws/aws-node-termination-handler/tree/main/config/helm/aws-node-
termination-handler

Horizontal pod autoscaler

https://github.com/banzaicloud/hpa-operator/tree/master/deploy/charts/hpa-operator



https://github.com/kubernetes/autoscaler/tree/master/charts/cluster-autoscaler-chart
https://github.com/aws/aws-node-termination-handler/tree/main/config/helm/aws-node-termination-handler
https://github.com/banzaicloud/hpa-operator/tree/master/deploy/charts/hpa-operator

MonuTtopuHr Cluster Autoscaler

CepBuC OTAAE€T METPUKKU NO IHANOUHTY /metrics

Total nodes Nodes available

9 Yes

100%

Pod activity

40

.30jf

07:00 07:10 07:20 07:30 07:40 07:50 08:00

evicted pods unscheduled pods

Autoscaling activity

Num nodes

scaled up total unneeded nodes total nodes

Is cluster safe to scale? Number of unscheduled ... Last scaleDown activity

Last autoscale activity

0 10 s 10 s

Node activity

10.0

7.5

5.0

25

o— 1 1A | A | AN 0 AN 0

07:00 07:10 07:20 07:30 07:40 07:50 08:00

ready unready not started

Cluster direction?

Up



Bbirogbl OT BHeApeHUA pelleHnA

Oct 02, 2020 - Oct 09, 2020 v Dally v O Il Bar +
Group by: m Linked Account Region Instance Type Usage Type Resource Cost Category ¥ Tag v More ¥
Costs ($)
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B EC2-Instances [l EC2-Other



Y10 B utore?

* 3HaeTte yTo ymeeT Cluster autoscaler u moxeTte BHeaApUTb

eroy cebs

* MoXeTe nosTOPUTb AOCTUTHYTYHO HAMU SKOHOMMUIO B

40% Ha Spot’ax
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