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If you stay with me you will ...

- Learn about the importance of reducing the energy
footprint of your k8s workload

- The impact of not optimized resource allocation

- The various way of saving energy

- Finaly we will present :

« Kepler
+ KubeGreen
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We need to save our planet




Everything started with

Carbon footprint
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M road & transportation B |and use change & foresty B industry
B building fuel prodution non road transportation

B petroluem refining W waste
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But the usage of datacenter kept increasing

= Every industry relies on datacenter to manage:
= software managing sales...and more
= The usage of Al is increasing
= The explosion of data required for any Al applications
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= The energy required for our datacenter is increasing - "
by 1-2% per year. |

= The energy usage of our datacenter should reach 1!
by 2040




How can we avoid the disaster?
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QSeIect the right

location

eSelect cloud location
consuming less

O energy

Measure our
energy usage

eAdd the energy
consumptions as
adimension in
our ci/cd
process

Turn off unused

- application in Dev
—O- Optimize the _ and Staging
o— resource allocation environmeant
. . esReview the resource eldentify the workin
Optlmlz.e our code definition of our hours gf our &
by looking at the workload to optimize environment to turn
power the usage of our k&s off our application

. nodes PR
consumption of during “night” hours

our services

eReduce code that
generates heavy cpu
cycles and memory
allocation



How can we measure ?




Kepler

= Kepler utilize ebpf programs to estimate the
power consumption of our workload

= Kepler will estimate the power usage by
measuring :

= the number of cpu cylces required for a process
= The memory allocation requested by a process

= |t adds the k8s metadata to the generated
Prometheus metrics
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Tools required for our journey

[  KeplerEnergyusage i <& (@ Share + @ v last3ominutes v @G Off v C D &

namespace podname

1-d

Carbon usage

€02 Coal per namespace © €02 Petroleum per namespace 0] €02 Coal per namespace ®

® co2Coal

Mar 4 06 AM 12PM 06 PM Mar 4 06 AM 12PM 06 PM
® co2Coal ® coCoal
Mar 4 06 AM 12PM 06 PM
K E [J U: E @ Namespace usage
Power consumption in Joule per min per Namespace Power Consumption (PKG+DRAM) / min for Top 10 Namespaces (kWh per hour)
30k argo-joulusage @ argo-kwhusage
cert-manager-joulusage 0.00012 ® cert-manager-kwhusage
25k default+joulusage ® default-kwhusage
dynatrace-joulusage 80001 ® dynatrace-kwhusage
20k gmp-system-joulusage ® gmp-system-kwhusage
hipster-shop-joulusage o008 ® hipster-shop-kwhusage
15k kepler+joulusage ® kepler-kwhusage
e 0.00006 e
keptn-systemsjoulusage ® keptn-system-kwhusage
10k kernel-joulusage o ® kernel-kwhusage
kube-system-+joulusage ® kube-system-kwhusage
sk openteleme...m-joulusage 0.00002 ® openteleme...m-kwhusage
otel-demo-joulusage ® otel-demo-kwhusage
[ prometheus-joulusage [ ® prometheus-kwhusage
€ 005PM10:10PM  10:15PM  10:20PM  10:25PM  10:30 PM10:35 > e « 10:15 PM 10:30 PM P

CONFIDENTIAL | 11



Include Energy Consumption into your pipeline

= Energy usage should be considered to be one = 2
our key kpi to evaluate a successful pipeline / F la

Develop Build Test Deploy

= You can use any Cl/CD system of your choice,
but need a solution helping you to evaluate ﬂ“" Load test %
based on metrics .
Resource usage
= Keptn project provides k8s CRD to build your
evaluation based on external metrics. ‘7//““”” result Lcy
£
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Keptn Analyse Defintion
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Analysis
T emplate

Analysis
Definition

Analysis
Template
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Keptn metrics
operator
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apiVersion: metrics.keptn.sh/vlalpha3
kind: AnalysisValueTemplate
metadata:
name: value-sample

spec:

provider:

name: my-provider

query:
'(sum(kepler _container_joules_total{pod
_name="~"{{.pod}}.*"})/sum(kepler_conta
iner_jouIes_to_’cal{container_namespace=

"{{ns}}"})*100

SERVICE LEVEL
INDICATOR

METRIC



apiVersion: metrics.keptn.sh/vlalpha3
kind: AnalysisDefinition
metadata:
name: definition-sample
spec:
objectives:
- analysisValueTemplateRef:
name: value-sample
target:
failure:
lessThan:
fixedValue: 15
weight: 2
keyObjective: false
totalScore:

passPercentage: 75
warningPercentage: 50

SERVICE
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apiVersion: metrics.keptn.sh/vlalpha3
kind: Analysis
metadata:
name: analysis-sample
spec:
timeframe:
recent: S5m
args:
ns: , otel-demo,,
{ pod:“opentelemetry-demo-checkoutservice”
analysisDefinition:
name: definition-sample

status:
RESULTS GO HERE
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Our Technical Environment
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All locations are not equal...

us-west-1

us-wes

@ us-gc

Your Estimation

Detailed calculation for:

Instance: al.2xlarge

Region: Europe (Stockholm)

25.4
Watts
@50% load

X
1.2
PUE
for Europe

(Stockholm)

X

gCO,eq/kWh
for Europe

(Stockholm)

1000

14.8
gCO,eq

for a1.2xlarge

LOW INTENSITY

0.000 - 0.00016 -
0.00016 0.00032

(SMnoH |

0.00032 -
0.00048

metric tons/’kWh

cn-north-1 @
ap-no heast-Z‘ . ap-northeast-1
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outh-1
le-central-1 ap-east-1@Q)
. ap-south-1

. ap-southeast-1

. ap-southeast-3
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HIGH INTENSITY

0.00048 - 0.00064
0.00064 and
higher
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How to Optlmlze our resource alloca




Resize your Workload Size

= Node resource allocation is based on our workload definition
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A TP usage %

= Look at the usage vs request
= Look at the usage vs limit
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Q



Optimize : What is the approach?

Create a
Baseline

Configuration

Q



K6 — The Dynatrace integ

ration

Result Pin to dashboard E

(@ Timeframe: 2023-05-15 14715 - 16715 13 record(s)

sk

12355 500 505 50 55 1520 25 30 35 15:40 15:45 1550 1555 16:00 15:05 16:10 1815 1620 1525 1530 1835 w30 s 50

httpufrontend/ b http: p:
BEMN = http: 4PSXUNUM b hitp: O http: 1

: hitpi/Tfrantend/cart/checkout HSINUR M. s Tfrontend/product/OLICESPCIZ hitp:/frantend/product/LSECAVTKIN
d: L b t

M heep:/frontend/setCurrency



Kepler to report the energy usage of the workload

Cluster efficiency

Pod
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% cpu throttli
684 [Blentelemetry-demo-paymentservice keptn-iifecydle-toolkit-syste...
[EBhtaines-watcher rw
[I8B=ntelemetry-demo-cartser hipster-shop | loadgenerata..
B ntelemetry-demo-featurefi jice 1 % | ERSHEE| dynatrace-onea.
BpEitelemetry-demo-frauddetectionservice L hipstershop | paymentservi_.
i ter-<hop | checkoutservi_.
Kaube system | metrics-serve...
Jifpster-shop | loadtestsen
@penitelemetry-demo-frontend Bipster-shop | frontend
Gpenitelemetry-demo-adservice 6 [iister-shop | loadtestsanvice

Grtsarvice dynatrace | dynatrace-oper

namespace
Namespace efficiency - namespace CPU monthly cost Namespace memory monthly cost
4.2 opentelemetry-opesator-system 0.02  cert-manager 0.08  ceri-mana;
10.2 [ 0.25 |EEESEE
242 opentelemetry-operator-system 0.18 |EEEntEkmetry-operator-system
- [opancast | 023 [
716 i 1.14 | prometheus
y .2 B system 0.13 [EiESstem
enlelemetr o0
. kube-system 0.14  lube-system
y 190 Keptn lifecydeston kit-system 0.13 @Bl ifecycle-toolkit-system
225 atel-demo 0.23 |oteldemo
246 [Efi K defaut ] 12 | EE———
oliector 21 :

hipster-shop 0.22 | hipster-shop

KEPLER

node monthly cost node memory efficiency nade cpu node efficiency Pod per nodes

ghea-autoscalin eke-autoscalin. giea-autoscaiin. ke autoscalin,
NS ) 1083 85.8 76 64

1% 1@ 2e




NNNNNNNNNNNN

How to remove unuseful workload
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Our environments
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Testing Environment

= There are always several hours where our non
production environment are not handling any  node analysis

t ra ffi C * CP.U (7_:- o;hallocatable} v |_
. Day Night
= We should remove the workload when they
are not required. | _ . : _

= The project KubeGreen is designed for that

Q



KubeGreen
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Node analysis

Contains 2 Nodes.

CPU (% of allocatable)
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Our Technical Environment
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Take Away

- Deploy Kepler to
report energy
usage

CONFIDENTIAL

Include energy
consumption in
your CICD pipeline
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Create
QualityQuates to
automate the
feedback loop

Use Profiling
solutions to identify
code consuming CPU

Guide your
optimization with
Kepler metrics

Use Kubegreen to
remove un-useful
workload

Make your
application sleep in
Testing environment




Is it observable

= Looking for educational content on Observability , Checkout the
YouTube Channel :

Is It Observable
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