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2 1. 2EZQBIEKS 2| AA X| AT} 6}

+ Auto Scaling (Node, Pod)

« EKS Auto Stop & Start (kube-downscaler)
Right Sizing (Node, Pod, Disk)

o« DJARS 2| A

2.1 1-1) Auto Scaling

https://docs.aws.amazon.com/ko_kr/autoscaling/ec2/userguide/auto-scaling-benefits.html

2.1.1 1-1-1) Pod

« HPA: Scale-out
« VPA: Scale-up

ne
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https://docs.aws.amazon.com/ko_kr/autoscaling/ec2/userguide/auto-scaling-benefits.html
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https://www.densify.com/kubernetes-autoscaling/kubernetes-hpa/

2.1.2 1-1-2) Node

« CA(Cluster Autoscaler)
« scale-down-utilization-threshold =&
+ Scale-down 7|, Defaultgt2 0.5
. EHS M3 podLH Annotation 37t
« cluster-autoscaler.kubernetes.io/safe-to-evict: true

ne
[ra
b
tot
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https://www.densify.com/kubernetes-autoscaling/kubernetes-hpa/
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https://www.kubecost.com/kubernetes-autoscaling/kubernetes-cluster-autoscaler

» Karpenter

« CACHH| C}ot 7|51t 2F Mol M TFA
+ Reference 7t ATHEOZ HZ


https://www.kubecost.com/kubernetes-autoscaling/kubernetes-cluster-autoscaler
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@ﬁ:\rpenter

Karpenter is an open-source node provisioning project built for Kubernetes. Karpenter improves the efficiency and
cost of running workloads on Kubernetes clusters by:
» Watching for pods that the Kubernetes scheduler has marked as unschedulable

» Evaluating scheduling constraints (resource requests, nodeselectors, affinities, tolerations, and topology
spread constraints) requested by the pods

« Provisioning nodes that meet the requirements of the pods

* Removing the nodes when the nodes are no longer needed

https://github.com/aws/karpenter

2.2 1-2) EKS Auto Stop & Start (kube-downscaler)
« SEQTAIZIH JHY/AE 2 EKS 2| AA XA}
« A& A|ZHCH (22:00~07:00) EKS Pod £ 02 BHS7| - kube-downscaler

2.2.1 1-2-1) kube-downscaler Zt?

. 5t= A|ZHCHOf| Kubernetes Workload Scale down 3 pause & 4= Q!

= T AN
« Deployment, Statefulsets, HPA, CronJob S X| &l
. H2XZe

dlo

HZ2 Node Scale-in Off 2| A &/ H52 2 AFHO|| Node Auto Scaling 70| =

=2T

k=2
[S)

EN

~
A

1. 2L QTHEKS 2|AA XA} 87| - 8

of


https://github.com/aws/karpenter
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https://codeberg.org/hjacobs/kube-downscaler

222 1-2-2) M 6}7|
HgnT}

« Pod M EZ1}

Y
]

« Node®HE


https://codeberg.org/hjacobs/kube-downscaler
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1200 sats 200 Mars 1200 Mon6 200 Tue7 1200 weds 1200 s 1200 Fi10 1200 satnt 1200

. HEZ 3 (FHYetE EC2 H[B 7|FE)

o (5Y*15A2h) / (TY*24A|2t) = 35~449% M2t

. 50| HELE, /2ol ZES+5 O WO HAEICH= AN
. B0l gt

. LT HOfHAE

o MA| MH|ACHR - ®AH| HH[A TH7|S

XI5t

« Helm 2 &3t X
« https://artifacthub.io/packages/helm/deliveryhero/kube-downscaler
« ZQ Parameter
« --downtime-replicas=0
« Down Time &2t2| Pod 7
12 MHE AL CronJob 2 ZHEX| %S
« PRD 2tAH9| AL M A|ZEHPAS| minReplicasPt =8 7ts
+ --include-resources=statefulsets,deployments,cronjobs
+ Scale-Down & Z|AA B2
+ --exclude-namespaces=(A{H|A namespace 2| Z5)
+ Scale-Down Of| M 0f| 2| X 2] namespace
- SREUEAME IS
« --default-uptime=Mon-Mon 07:00-22:00 Asia/Seoul,Tue-Tue 07:00-...
« Default uptime
- QUE IWME 4™ Jts
« --exclude-deployments
« Scale-Down CH &0l A X[ 2|3{0FSH= Workload
. OOl RX|7t L%t In Memory DB X! 7|Et

A2

« Scale Down

[tangostg@ip-101-11-128-53 test]$ kubectl logs -f --tail=18@ -n kube-downscaler deployment/kube-downscaler

2023-01-25 13:22:01,125 INFO: Downscaler v22.9.8 started with debug=False, default_downtime=Mon-Fri 19:00-2: Asia/Seoul,Mon-Fri 8:08-08:00 Asia/Seoul,Sat-Sun 80:00-24:00 Asia/Seoul, default_uptime=alwa
ys, deployment_time_annotation=None, downscale_period=never, downtime_replicas=d, dry_ru o ube-downscaler,downscaler, exclude_namespaces=kube-system, grace_pe
riod: , include_resources=deployments,statefulsets,cronjobs, interval=6@, namespace=test, once=False, upscale_period=never

2023-01-25 23:00:17,925 INFO: Scaling up Deployment test/deloy-busybox-hpa from @ to 2 replicas (uptime: always, downtime: Mon-Fri 19:88-2. Asia/Seoul,Mon-Fri 8-08:80 Asia/Seoul,Sat-Sun 0-24:00
Asia/Seoul)

2023-91-25 23:00:18,832 INFO: Scaling up Deployment test/deloy-busybox-normal from @ to 3 replicas (uptime: always, downtime: Mon-Fri 19:08-24:00 Asia/Seoul,Mon-Fri 80:00-88:00 Asia/Seoul,Sat-Sun 00:00-24:
0@ Asia/Seoul)

2023-91-25 23:80:18,228 INFO: Scaling up StatefulSet test/sts-busybox-normal from @ to 3 replicas (uptime: always, downtime: Mon-Fri 19:0@-24:00 Asia/Seoul,Mon-Fri 8@:8@-88:80 Asia/Seoul,Sat-Sun 00 2410
8 Asia/Seoul)

2023-01-25 23:00:18,429 INFO: Unsuspending CronJob test/cron-busybox (uptime: always, downtime: Mon-Fri 19:08-24:8@ Asia/Seoul,Mon-Fri 0@8:00-08:00 Asia/Seoul,Sat-Sun 08:08-24:00 Asia/Seoul)

« ScaleUp

INFO: Downscaler started with debug=False, default downtim rer, default_uptime=Mon-Mon Asia/Seoul,Tue-Tue Asia/Se
N i Deployment airflow/tgo-pf-airflow from @ to 1 replicas (uptime: Mon-Mon Asia/Seoul,Tue-Tue Asia/Seoul , Thu-T
INFO i Deployment argocd/argocd-applicationset-controller from @ to 1 replicas (uptime: Mon-Mon Asia/Seoul ,Tue-Tue
INFO ing Deployment argocd/argocd-dex-server from © to 1 replicas (up Mon-Mon Asia/Seoul,Tue-Tue
IN i Deployment argocd/argocd-notifications-controller from & to licas (uptime: Mon-Mon Asia/Seoul, Tue-Tue

Deployment argocd/argocd-redis-ha-haproxy from @ to 3 replicas (uptime: Mon-Mon Asia/Seoul, Tue-Tue Asia/Seo
IN i Deployment argocd/argocd-repo from & to licas (uptime: Mon-Mon Asia/Seoul, Tue-Tue Asia/Seoul,Th
IN i Deployment argocd/argocd-server fi repli (uptime: Mon-Mon a/Seoul, Tue-Tue Asia/Seoul, Thu-Thu

INFO i Deployment ns-tgo-fm/deploy-tgo-fi core-fm-srvfault-task from @ to 2 replicas (uptim n-Mon Asia/Seoul,Tu
Deployment e-com-acccore-pm-srvgrptca-task from @ to 2 repli ( Mon-Mon Asia/Seoul,T
Deployment ns-tgo-fm/deploy-tgo-fm-cfrloader-5gnsa-duh-ss, from @ to i Asia/Seoul, Tue-Tu
Deployment ns-tgo-fm/deploy-tgo frloader-5gnsa-mme-sse-task from @ to s (uptime: Mon-Mon Asia/Seoul,Tue-Tu
Deployment ns-tgo-fm/deploy-tgo-fm-ebceldr-3g-acc-alarm from @ to 1 replicas (uptime: Mon-Mon Asia/Seoul, Tue-Tue
Scaling Deployment ns-tgo-fm/deploy-tgo-fm-ebceldr-3g-bk-alarm from @ to 1 replicas (uptime: Mon-Mon Asia/Seoul,Tue-Tue
INFO: Scaling up Deployment ns-tgo-fm/deploy-tgo-fm-ebceldr-3g-core-alarm from @ to 1 replicas (uptime: Mon-Mon Asia/Seoul,Tue-Tue

bt
b
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https://artifacthub.io/packages/helm/deliveryhero/kube-downscaler
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QA Al

+ 04|2| Workload HE
« kube-system
« kube-downscaler
« cluster-autoscaler, metric-server
« ZLIEZ (datadog)
. 7|E}
« 02| Workload2| Affinity &+l
. Ao 2E I8 M= oll2] Workload2| Pod7t 17H2] NodeOll A S&t
« NodeSelector, Anti-Affinity & NodeZt 2AHHIX[ 7} HREt A2 cA 21t M|t
« Cluster Autoscaler M AHS %t &0l
. THEAH PodQ| safe-to-evict AH
« 7|Et CA Log &2l
« Application 25} 2l
. AppE =T E fet FIt & 74
« Oofl2lX2| (CI0|E |X|7t #R2StIn Memory DB &)
+ ArgoCD
« HATN H (H|0|E eted L M E)
« Job Workload Stop 27}
+ (2023-05-19 7| &) K8S 1.25 O| & HHX AFEA| CronJob suspend &% 27t

2.2.3 1-2-3) X|Z 7}SSHA| kube-downscaler AHE 57|

o OFZH ZIY/HHE /E|AEA| uptime tHE B
. 252 HE AHO|E L@
+ Parameter Store % CodeBuild £ &8%F A2 Xt HO| HiE 714

Run

helm upgrade

Update

EKS

Parameter Store

helm repository CodeCommit

« Parameter Store

1. EZQTHEKS 2| AA XA - 11
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AWS Systems Manager Parameter Store fcost-saving/uptime Overview

/cost-saving/uptime

Overview History Tags

Name Description
Jcost-saving/uptime -

Tier Data type

Type Last modified user
string

Last modified date

Thu, 18 May 2023 08:17:57 GMT
Version

Value 4

{
“Mon": "07:00-22:00",
“Tue™ "07:00-22:00",
"Wed": "07:00-22:00",
"Thu": "07:00-22:00",
“Fri": "07:00-22:00",
"Sat": "00:00-00:00",
"sun"; "00:00-00:00"

3

CodeBuild A3t

Developer Tools > CodeBuild > Build projects db-tg infra-costsaving db-tg infr 121ab-8e4d-48c0-a3ec-78482d07e756

cdb-tgo-stg-infra-costsaving:5ba121ab-8e4d-48c0-a3ec-78482d07e756 [ Retrybuitd |

Build status

Status Initiator Build ARN Resolved source version

© Succeeded 3bf3e4b10308a69eb6d95aaa599f64d9ee2ff5c
b

Start time End time Build number
Mar 7, 2023 2:45 PM (UTC+9:00) Mar 7, 2023 2:47 PM (UTC+9:00) 5

Build logs Phase details Reports Environment variables Build details Resource utilization

Showing the last 163 lines of the build log. View entire log

A Show previous logs

[Container] 2023/03/07 05:46:18 Waiting for agent ping

[Container] 2023/03/07 05:46:19 Waiting for DONNLOAD_SOURCE

[Container] 2023/03/07 ©5:46:25 Phase is DOWNLOAD_SOURCE

[Container] 2023/03/07 05:46:25 CODEBUILD_SRC_DIR=/codebuild/output/src13769741/src/git-codeconmit . ap- northeust 2..amazonaws.. com/v1/repos/tango-infra-stg-mgmt
[Container] 2023/03/07 05:46:25 YAML location is /codebuild/output/src013769741/src/git- it.ap- - com/v1/repos/tango-infra-stg-
mgmt/cost_saving/buildspec.yaml
[Container] 2023/03/07 @5:46:25 Not setting HTTP client timeout for source type codecommit

[Container] 2023/03/07 05:46:25 Processing environment variables

[Container] 2023/03/07 05:46:25 No runtime version selected in buildspec.

[Container] 2023/03/07 05:46:27 Moving to directory /codebuild/output/src013769741/src/git-codecomit . ap-northeast-2.anazonaws .con/v/repos/tango-infra-stg-ngnt

VA wN e

©o~o

1. EZQTHEKS 2|AA K| AT} 17| - 12
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2.3 1-3) Right Sizing

2.3.1 1-3-1) Pod

apiVersion: vl
kind: Pod
metadata:
name: frontend
spec:
containers:
- name: app
image: images.my-company.example/app:v4
resources:
requests:
memory: "64Mi"
cpu: "250m"
limits:
memory: "128Mi"
Cpu: "500m"

« requests: ZAE|O|LA7} Of| 2f5t= |4 2| A A MEJHHYX|E =25 2H
« limits: ZE|O|LA 7} X[CH AHE 7hS T 2|4aA

Zetec g AN

miE % AHeo|Y 2| 2|

=

]

£ Xgg
2|1 02 7

A

I 9ch.

TEof| A HEO|Lof ChEt 2|22 2F(request) & XIFSHH, kube-schedulers 0] HE AL835t0
ZEflo|Lfofl Chat BlAA FBHlimit) @ KIE5HH, kubeletS A3 Z0I HEflo| 47} AR5 KBHCH
Hists MESHCt. st kubelet ZAH|O|LA7F AFEEL & UEE ST A|AH 2|AA0| 2|4 2F S 0f

SE T M

1
ot
n

o, HEO|L{ofl HLFt 2} 2|AA0| IS MHHOR XIFHE 4 Tt XIFE 7Y LEIHQI 2|aAE CPUSE HIZE|(RAM)
=0

Requests=(H|2)

. HE 2 Z20= 2L NodeZ QIstH|E | LAl
. HE NS ZL HIHS throttling(CPU) X OOMKilled(Memory) 244

+ Recommenader
+ VPA Recommender
+ Kubecost Request Sizing Recommendations

Kubecost Request Sizing Recommendations

ne

QTLEKS 2|AA

3}-EKS H|E XA

3|

an

e

tot

t

ot

F7]- 13

IOI-

f
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https://docs.kubecost.com/architecture/architecture

A Q| Profile
« Window: Duration of time over which to calculate usage
« algorithm: Calculate recommendations based on historical usage data
+ @: The desired quantile to base recommendations
« targetUtilization: A ratio of headroom on the base recommended request

Profile Window algorithm q(CPU|RAM) target
(CPU|RAM) (CPU|RAM)

Utilization

Development 3d Max - 80%

Production 3d Max - 65%

1. EZQTEKS 2| AA XA - 14


https://docs.kubecost.com/architecture/architecture
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Profile Window algorithm q(CPU|RAM) target
(CPU|RAM) (CPU|RAM)

Utilization

High Availability 3d Max - 50%

A Lol 2 xF

« Production 80|11, 37t9| cPU A2 2FO| X|CHZL0] 650m O|2tH,
+ requests.cpu =650 * (100/65) = 100m

VPA Recommender

https://www.kubecost.com/kubernetes-autoscaling/kubernetes-vpa/
AEE | Profile

« target-percentile: calculate their recommendations.
+ recommendation-margin-fraction: Fraction of usage added as the safety margin
+ histogram-decay-half-life: The amount of time it takes a historical usage sample to lose half of its weight.

1. 2LQSHEKS E|AA X|AS} S| - 15


https://www.kubecost.com/kubernetes-autoscaling/kubernetes-vpa/
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Profile Window target- recommendation- (cpulmemory)-
(cpu|memory) margin-fraction histogram-
percentile decay-half-life

frual 8d 50% 15% 24h

standard 8d 90% 15% 24h

performance 8d 95% 15% 24h

2.3.2 1-3-2) Node

« Nodegroup & §4& meldt HE3t Instance Type MEHSL7|

https://www.nakivo.com/blog/the-definitive-guide-to-aws-ec2-instance-types/

1. 2LQSHEKS E|AA X|AS}H S| - 16


https://www.nakivo.com/blog/the-definitive-guide-to-aws-ec2-instance-types/
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« Instance Family: Nodegroupf Pod2| CPU / Memory H|& 112

e Cc— 12
e m,t - 1:4

e r— 18

« Instance generation: 7t= X £|AMHH
« Additional capability: 7t=2 X graviton

« Instance size: Nodegroup A&0f| 243 XMHg|

kubecost - Cluster Sizing Recommendations

A~ Total cost
Savings
Node count
v CPU
v RAM
N Instance breakdown
7 A

o Z|AFLH RIE = Saving Plan HA 2ol @

CURRENT

uss$ 'mo

VCPUs

GB

-B.8xlarge x88

VCPUs
VCPUs ea.

5.4xlarge x88

VCPUs
VCPUs ea.

RAM
RAM (GB) ea

RAM
RAM (GB) ea.

Cost

nja

Cost
n/a

MEH

— 1

RECOMMENDATION
us: fmo

No Savings Available

VCPUs

GB

mBa.metal x86

VCPUs
VCPUs ea

RAM
RAM (GB) ea.

« 7tAX™M ME0| 7k5 ¢t Instance Family 3! Instance Size 22!
« Karpenter 88 AE

[Devocean MIO|Lt] 22t

Cost

o
o

us /mo ea.

C H|8 %[X3}- EKS H| 8 %X}
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3 2. EKS 7}dH| 2FAMA|F| 7|

3.1 2-1) X[HHO =2 HH|0|E 5t
docker - containerd

« container runtime 3

« EKS 1.24 O|MHH 2 docker O| X[

« Z|CH 60%. (ANl HEA| 2F 120 =2 2 1)
« docker 2ZALE & HMetA| Fo: HE

Memory Usage

kubelet cpu runtime cpu

g @ Docker 18.03 CE [l Containerd 1.1
B Docker 18.03CE [} Containerd 1.1 500
0.4
400
& 300
0.3 E
[~
5
— 5 200
[%] =
[
S 02
Q N 100
~
o]
o
(@]
0.1 kubelet workingset kubeletrss runtime workingset runtime rss

Z|l Instance Family

« X|CH 15%

Amazon R6i QIAEIAE SA|CH QI A2 AH|UR|E Z2MM(ZEY Of0|A 2|0|F)2 SE|H 22| TfH R==0f Hehgct

Ils:

Z|Cf| 3.5GHz2| 3M|CH QI M2 A7 Y2E Z2M|M(00]A 20|23 8375C)

Z|o 15% el AFHE 7t o] H5(R5 QAR AL} H|w)

Z|ol| 20% Cf F0{ih vCPUY M22| CHZ(RS QIAE AL} H|T)

Gravition

« Z|CH 40%
« arm Architecture

Amazon EC2 R6g QIAEIALE Arm 7|gt AWS Graviton2 Z2MAMZ LSELICEL 7|Z Mt RS QIAE A0 HI3H Hi2 2| ZIoFX Ol o Z2|7|o|Mofl Z|cH

(A LA

40% e 7t tiH] 452 MSgLict

3.2 2-2) 7HA-N 2 2517|

RI(Reserved Instance) 2} Saving Plan

2. EKS 7H4H|

SEAFA

o o

[7]7] - 18
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. EC2 2HE0I
o NE M0 2kA 31~72% 7HX| "2
o A vs SHAM

P H|E X[HM3}- EKS H| 8 £[X g}

=

54 EE ZEE

oFY 7IZHRCIME iE] Yz #ol8) 1(40%), 31(60%) 1E(31%), 3(54%)

7+ ¥, QIAEIA 37|(Linux 0S9| ZQ) ¥ HENZ | #HY Ofl(ModifyReservedinstances API2} 22 A1) Ofl(ExchangeReservedinstances APIS} 22 ALR)
QIAEA U2, 2 AA, HIHAl X ZH S ¥ ofl

7t olst sl off

- ZAHE Savings Plans= R2140| 71 F0|LT{ HIES Z|0i 66%771X| 22T 4 USLICHHHES RIZE SY). 0] EU2 EMR,

Alof] ZAg{0] RE EC2 QIARAN| XIS 2 MEELICE O|E E0{ IR AT 5HA|
HE2l0|M MEHOZ 0|S5|7{Lt, EC20{|A Fargate2 OF0|12{|0[MEt oy Savmgs Plan 22 sl|EiS g £ QUELICL

=

EC2 QIAEIA Savings Plans= 2|3 LHQ| EF QIAEHA T{U2|of HRE|H 7t 2 stl SE(ZI0] 72%, E= RIZ 5Y)2 AZ
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+ Request CHH| Pod2| CPU, MemoryZt ROt AL |11 QLT

ofo
LS —
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kubecost Efficiency

ory 7t GOtLt } =712

(((CPU Usage / CPU Requested) * CPU Cost) + ((RAM Usage / RAM
Requested) * RAM Cost)) / (RAM Cost + CPU Cost)

where

CPU Usage
window
RAM Usage
time window

kubecost Dashbaord

Us$

Monthly savings identified

Cost Allocation

rate(container_cpu_usage_seconds_total) over the time

avg(container_memory_working_set_bytes) over the

9.6%

Cost efficiency

UssS

Monthly Kubernetes costs

Kubernetes Asset Costs

Cluster Efficiency
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3) Notification

Rec
st Lim

(m)

Rec
it Hpa
(€))

Cpu

300

Rec
Regst
(m

94

Rec
Limit

(m)

125

Rec
HpaCpu
(€]

Slack
1) kubecost API
kubecost
Slack Notification
+ Scale Up, Scale Down
[prd, 20230515, Top20] CPU - Scale DOWN
-S3:s3:/ -kubecost/20230515/5_kubecost_container_scaling_rank.csv
Index Controller Namespace Controller Container Efficie Cur Rec
Kind Name Name Regst Req
(ratio) (m) m)
269.3 deployment ns- pat 0.162 2679 953
105.2 deployment ns- pat nan 720 491
88.5 statefulset ns- apy 0.010 600 50
44.8 deployment ns- dey 0.011 700 50
43.3 deployment ns- apy 0.098 910 532
41.6 deployment ns- pat 0.014 2236 439
40.2 deployment ns- dey z 0.020 400 50
40.0 statefulset ns- adc 0.063 133 66
39.6 deployment ns- apy 0.123 450 105
34.5 deployment ns- dey 0.008 800 50
31.0 deployment ns- fil nan 500 50
31.0 deployment ns- fil nan 500 50
29.9 deployment ns- apy 0.012 700 50
29.9 deployment ns- apy 0.009 700 50
29.9 deployment ns- apy 0.009 700 50
29.8 deployment ns- dey 0.009 700 50
29.8 deployment ns- dey 0.018 700 50
29.8 deployment ns- apt 0.005 700 50
29.3 deployment ns- apy 0.224 428 172
23.7 deployment ns- auli 0.135
[prd, 20230515, Top20] CPU - Scale UP
-S3:s3:/! kubecost/20230515/5_kubecost_container_scaling_rank.csv
Index Controller Namespace Controller Container Efficie Cur
Kind Name Name Regst
(ratio) (m)
-172.1 statefulset ns- ad 1.101 171
-21.8 deployment ns- pa 0.442 460
-11.5 statefulset ns- ad 0.468 202
-5.7 statefulset ns- ad 0.103 50
-3.8 deployment ns- ta 0.577 140
-3.3 deployment ns- ap 0.638 50
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