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ABSTRACT

This research project was conducted to study and evaluate the competence and
performance comparison of scaling services on two container platforms, Kubernetes and
Docker Swarm. It aims to assess the efficiency in terms of CPU and the time taken for the
expansion of two services, namely NGINX and Web Service (VITE). The objective is to address
user-related issues that arise due to high user volumes.

This research project utilized the Public Cloud of Google Cloud Platform to manage
the Kubernetes infrastructure using Google Kubernetes Engine (GKE) as a tool for container
management on the cloud. It facilitated the process of building, deploying, and scaling
services. For Docker Swarm, VM instances were created on Google Container Engine. On both
container platforms, two types of workloads, NGINX (a general web service) and VITE (a video
content web service with a Full HD resolution of 1080p), were installed to compare the CPU
performance of each service. The services were set to a standby state, where they would
operate as a single service if the CPU usage was below 80%. However, if the CPU usage
exceeded 80%, the services would scale up to accommodate the increased workload. The

maximum scalability was set to five services to efficiently handle user operations.



After conducting a comparative test on both platforms, it was found that the
operation of Kubernetes is more convenient as it allows for the automatic scaling of services
and achieves faster scalability, up to 93%. On the other hand, Docker Swarm does not have
auto-scaling functionality and relies on system administrators for monitoring. Manual scaling is
required, resulting in significant delays. In conclusion, Kubernetes has the advantage of faster

scalability compared to Docker Swarm.

Keywords: Scaling, Container, Web Service
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~ Platform as a Service (PaaS) 1unslduAefuwnanosdsing 9 wu nswmuni
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Cloud Clients

Web browser, mobile app, thin client, terminal
emulator, ...

8

Saas

CRM, Email, virtual desktop, communication,
games, ...

PaasS

Execution runtime, database, web server,
development tools, ...

Application

Platfarm

laas

Virtual machines, servers, storage, load
balancers, network, ...

Infra
shructure
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2.1.4 Kubernetes [4]
Kubernetes Ao container orchestration engine ﬁmﬂizmﬁwﬁﬂﬁuad Kubernetes Aon1s
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9AN135 container deployments Tulagtumne application A899¢1d Microservices architecture

111n71 Monolithic architecture waz35n151997U microservices architecture mdwfu%aammu
1ay containerization technology AIUT Lﬁi: Docker Uﬁfa container technology ‘wqﬂﬂuslsfij
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Computing Foundation
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Monitoring
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Kubernetes Architecture

Kubernetes Master

Admin

:D' API Server "q: access

A il 2.5 laseasiavesaiuasiueg (4]

NN 2.5 9sUsEneUsiY Master way Worker Node Tng Master Node 92
1. Kube-API-Server \{u API na1awes Kubernetes Cluster yio§udsain Developers
1139 Deploy apps ols vheglsiu apps ﬁ?uﬂ
2. Kube-Scheduler ¥uti1#3nn1331 apps Av59¢lU Deploy i Worker Nodes, Node
Ty
3. ETCD vt LA U State 909 Kubernetes Cluster 31 Cluster ¥inanuduegals
11 Apps e¥lsagine
4. Kube Controller Manager ﬁﬁwﬁﬁﬁlﬂ’m@u State Y89 Kubernetes Cluster
5. Cloud Controller Manager dfnsiafiu Cloud Providers 1iadan1s Worker Nodes /
Load Balancers Worker Node 9zl
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Worker Node
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App
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vanewa3os uagldlun1s Auto-Scale w9 Service

2.1.5 NGINX [5]

NGINX Ao @a¥dLIslanugasadinsy Web service WUUnSanddaundyu n1slvian

a

€ A a A = & & acs cal = a =
vaudaniuiiadauardu 4 NGINX uduidiinesiesnuuuniiioUsz@nsain uagaiuiaies
g9an wenilaanANAINNT0VeNTINUIBS HTTP waa NGINX deaunsavivtniidunsend

Wnesamsudiua (IMAP, POP3 waz SMTP) waznsenduuudaunduway balancer Inandinsu

o o w

@S$aes HTTP, TCP wag UDPIgor Sysoev Léifeu NGINX iiowddaymi C10K Fudufsifianiny

11t 1999 L@ ureANNEINAUINNAULE SIS AT o HUszaun1sallun1sIAN1ISAUIIUILLIN

Y

(10K) vasmsigausafinduniouiu (C) seanUnenssuwuvesdelasdandiumnnizel NGINX

avaada a¢ ¢ o a aa a a @ & ac ca g A Aa o
U IAsnEs e sihauluuTuniiivsednsamgaaznaeiduiugsiiesinsinanniey

[

AN Ualasanslul w.e. 2547 uazid19nsldauiiinguses o Sysoev S3uNBAY

'
=

NGINX, Inc. Wieaduayun1simul NGINX ag1esoiiias waziing NGINX Pluslugiugningd el

WanalygninadnuaisiisiuneantuuindmugnAesdng Tull NGINX uag NGINX Plus #1315

= v a

) =~ ' v U VYo & I | ¢ a =
ﬁ]@ﬂ']iﬂ']im]@lm@Wﬁ@lmuvLWUULLau@i\ﬁLLaglsUwafl\‘i']Ulnﬂﬂ’J’] 50% %@ﬁi%@%ﬂﬂﬂﬂ%@ﬂuulfm

[
a v

dmsunuisedlaun Neinx unldluidu Web service vy container i 13 uiiisu
Usg@ndnmng Scale
2.1.6 React VITE [6]
React 18w JavaScript Library w3eazi3eniniu JavaScript Framework Algslddmsu
ahthifureasiliiesnundaasuds wieuse action sieq MhliIvveasguiaulatiuesaiy

9ALAUYDY React Mviliduunhanldanuiunde Suilssuuwagludvilininiveewsdl

<& ! o o I ! a o = v
NN UAUBDINLIN L‘Mll’]%LLﬂﬂ’]iU']‘l‘UVﬂ SPA 1 Ju981989UULDY N1TLIBU React LS89 1U1TOLYN
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13 [ < [ 1 a 1 ) 13 o [5] [ ¥ < ¥
psAUsEnavvemtIuTeendudiugsonindu component udrthunuszneududuniivle
Feyiliisnanusair component ssasluldginoule ludeadsnandeulmituensu

dmsuauisdeilai React unldidsuninivesnuilaiussuifisu Web service fiu

Nginx Ul container walU3eutisulsz@nsninnis Scale

2.2 uiseiiigadas (Related Work)

U s

2.2.1 nmsananeaunuwiueumelfiuesuladdmsuauesiufa [7]

Y

nsmwszuuResiuRalvlinuaudRIamTsunaaladrmiiiuszuuuiuseulal

9

gondwIsinuautRguimuansIInUiuvesulatduardidayaniununinensaiuesiufaniulng

¥

IMAoaLduAINT guusgneumeiuInglduasimuniulanany Wessuulasudeayadsyinnisveie
wonlnednludfnuivuatnmnevesdjiuesulatainnismaassnuitdefanmuatnnungLad
syuvAzisuas e lngsnludfnglussegiantaenin 10 wi

Y a a [ wa o Y aa '3

Faf szuvinisvenenenlaednluifauiuatinnunevesljiuseulail

2.2.2 NISYLIEVUIANITIAUSITWUUTRLLTRlUuTEUURDNLINDS [8]

AMTRAUIADITASNTTUNITVEIBVUIANTIIUS I ToR LRl ussUURARNLINB SN USenause
d1un15:158 79 drunisindula wazdlrunisvengauiansruinistagltaveanisidaunuae
Uszanarauntdua1nldlunisdndulainazve1evuians 0anvuIakasdn1snAaaun1sHIauLay
naaauANUns oulun1stiusnisveanalnfldluauided TnenalnaiunsnanLasve18vuInnis
iﬁu‘%mﬂ@fmmﬁ;ﬂ%’muﬁmﬂﬁmaﬁ%’aﬂmwa’mmﬂmiv‘hmutﬁﬂﬂaEJ

Y Y a v v ' & | A

Paf N15VY1BVUINNITIAUINNS IR lYA1UBINIS IFIUnUl8UsEanananwIuA taluns
fnAUlI19LV8NLVUINNTOANVUN

da31a nalnn1sveevuInnISIUSN1TERluRlusEuUfannNasty dAnuanusanay
TusnslalaedanuRANaIARNIZSENINNNITANTUINVDIRDNNDT AB U ULLSINE 1LAN 1Y

2.2.3 s2uUmsusurLInonlusiRdusunmng APl 199911 Kubernetes [9]

szuuieiilawnandidumadiguinmsuineudaunsaandsuunsinsesseglnasening
waUNALATULAZUS NSO NaUA LA a8 19TlUsEANS A wazanAugudouvatusnisneluifnnee
UINUY ImaaaﬂLLUUiw‘uﬂ%’mm@é’miuﬁﬁﬁﬂﬁmzwLaﬁlal,ﬂm’asjuu@wa%LuaaLLazPrometheus
FeanusaUsuruiniuIukeundwedulanasniian Usulsanislanineinsssuuluraueiusnisves
woUnALAtuiinnn nkasdaunsauliuing

Y o o a Y] v [y % [y

Fof anunsausurwindwukeundndulanasanial Ysuugenslanineinsszuuly

YaurusNsvekeUndintulinunmuaziinunsouliuinig
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A0V S19ALLDYAVBITIUU UAN | I8N | 9UIREN | U
1 2 3 UEUD
1| nMsvenenenlagdnlulia lne Kubernetes V4 X V4 V4
2 | mInsEanenuvssisunIliaauIa udives V4 V4 V4 V4
T unsdseananaundumnldlunis
300 . .. » V4 V4 X Vv
fnaulaIEveNeVUINYIOANVUN
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Inswlseuiisulasly Web Service wag
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IV TUILYINNTNAADUUUTLUUADUN UL ARAIADS Kubernetes way Docker Swarm
#1911 Public Cloud (Google Cloud Platform) lagagiuTeuliisugunsainanvedssuy Loy
CPU 1azn15u818m989 Web Service NGINX whag Web test M@8uni8 React VITE wWaAnw1hay

WuuwmlunsimuszuUsing1 93aie81ugAINLEZAINIRAY

3.1 NMFIATIZHRUAZDDALUUIZUY

29AUSENBUVBINISYINIUVBINTISHUS B ULTBUNITV18FH 98T AINIIUNITTINT WA 661 3]

nslentdauaingldaie HTTP Request H1u Internet W luippumuiuesinguu Public Cloud

S U8UNIY

3

=Sb.

un

[

[y

wazlufis Web Service MioguunaunuiueswanlafnIng 3.1

HTTF Requests

a

USER

AN 3.1 LARILATIASI9NITYINIUYDITLUU

&

INTERNET

3.2 JUABULATIDNITAILNUIUY

Feazdunguuuunsnageuazdiesurgliiuluzuiuy Flow Chart lileuaninszuIunis

VDITZUUAILAAIUAINT 3.2

ATIUATEUY

J-) Google Cloud Platform

(1))
-

kubernetes

Container
Orchestration

G

NGINX

‘/ VITE

Web Service
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BENLULLEEARSY TFULADULULUET
(Master Node, Worker Node) 124 Docker
Swarm war Kubernetes uu Google Cloud

v

aanuuuLazfindga Web Sgr\rice i1 NGINX, VITE
VU AZULVULUDTVA 2 LniTaumu

v

Fuvinnisnedsy Generate load &9l
Web Ser\ricefhﬂ wrk HTTP benchmarkig tool
Wingueaéingsuuaa CPU

h 4

LEauadnssunaa CPU waav A Web Service 1Az
FIHATUANT VB

LFnurisuwarlsEdi nlsEan T mnITN1au
i
AEITEIET WAELAUAZAMNANTITVIAST AL

v

gslranisnaday

=
Auam

AN 3.2 WHUEITURBUNTSA LU UNAZDUTEUU

NAINA 3.2 LLSUALLDYARI
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ANSANRUNTOINWLUULAYADULNULUBST 1 ALATIITZUUABULNULLBS Kubernetes Ju

lnglaguu Google cloud platform UsznaulUsiendanasfisl Master Node wag Worker Node

AININT 3.3
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Node Pools
] [}
Name 4 Status Version Number of nodes Machine type Image type Autoscaling IPv4 Pod IP address range
default- @ Ok 3 e2-medium off 10.108.0.0/14 ]
Nodes
= Filter Filter nodes e m
Name 4 Status CPU requested CPU allocatable Memory requested Memory allocatable Storage requested Storage allocatable
@ Ready 768 mCRU 940 mCPU ) MB 29568 08 0B
@ Ready 488 mCRU 940 mCPU 49283M 29568 08 0B
@ Ready 336 mCPU 940 mCPU 497.59 MB 29568 08 0B
a I s a
AN 3.3 LLEARY Mumaqazw@waﬂwa
Workloads (! REFRESH DEPLOY i DELETE
Cluster - ‘ | Namespace - RESET SAVE
Workloads are deployable units of computing that can be created and managed in a
cluster.
OVERVIEW OBSERVABILITY COST OPTIMIZATION
= Filter Is system object : False € JRFICIRNAEGH
D Name Status Type Pods Namespace Cluster Pods Running
|:| nginx-1 @ 0K Deployment m default cluster-dpu 1
O webtest & oK Deployment n default cluster-dpu 1

(%
a o

a < a v [ a
AN 3.4 LLE‘WNL’J‘ULLEJ‘U‘WﬁLﬂ“ZJUVIG]@GNUu@JLUaﬁLUVIG

INANT 3.4 N1sAndLIuwaUNARTUNlTNAaaUe 2 #1UU Kubernetes Ao Liunay

watulaeld NGINX waziiulounaindulasld React VITE



15

Services & Ingress (C REFRESH CREATE INGRESS W DELETE

- RESET SAVE

Cluste

SERVICES INGRESS

Services are sets of Pods with a network endpoint that can be used for discovery and
load balancing. Ingresses are collections of rules for routing external HTTP(S) traffic to

Services.

= Filter @EEECULSEaH G ERx) Filter services and ing

D Name 4 Status Type Endpoints Pods Namespace Clusters
|:| nginx-1-service @ 0K External load balancer 34.142.233175:80 [2 11 default cluster-dpu
|:| webtest-service @ oK External load balancer 34.87.30.187:8080 (2 11 default cluster-dpu

] 3 < a o s a
AINN 3.5 LLa@ﬂIWafﬂ‘Uﬁlaqu‘ﬁmaﬂnULL@UW@LﬂGUUUu@JLUaiLUV]a

Y = & s & a o A A Y Y =
1NNAINN 3.5 QSLUUﬂqﬁ(ﬂ\‘1?‘1WIV@@U’]@WU%%@QL?‘ULLQUW@Lﬂsﬂ"ULW E]‘V]"ﬂgiﬁLsU’]ﬂﬂ"\]qﬂ

aeusnla

Welcome to nginx!

If you see this page, the nginx web server is successfully installed and
working. Further configuration is required.

For online documentation and support please refer to n
Commercial support is available at com.

Thank you for using nginx.

o v o 2 = ¢ a
AINN 3.6 LLﬁ@Q‘WU']L’J‘UGUQQL@u'ﬂ]u@ﬂUu@JLU@iLuWa
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INANT 3.6 uag 3.7 Wunin Web Service 13 2 flogun Kubernetes it aldlunis

YNAADUNITVLIUA

Configure Horizontal Pod Autoscaler

Horizontal Pod autoscaling increases and decreases the number of replicated pods to
maintain performance and minimize cost. Horizontal Pod Autoscaling (2

- Minimum number of replicas ~ Maximum number of replicas *

L ° °

Autoscaling metrics

Use metrics to determine when to autoscale the deployment

Edit metric ~

-~ AL ing metric * Toggle item "CPU (8

‘ CPU -

- Target * <~ Unit |

‘ 80 (2] | % - @ ‘
DONE

Ml 3.8 LAAINIIIAINISVEIE eI UKEUNAIATUULAOSIUTE
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AINAINA 3.8 LS URIAINITVIIERIVDIA2 Web service @28n1508 HPA (Horizontal

Pod Autoscaler) @unsaldan CPU 1uddianisifinaniiuiu Pod lanmdiuiu request oy

deployment Tagimuateululunisvenedves Service lnadisaald ardnisladaudiuna CPU G

w3auNndn 80% livimsvengdiiiesesiugldnu uazveemlidluings 5 Service uazrodldands

YUlNd YAML v949 Service Wial#nsariu metrics AININWA 3.9

115 spec:

116 containers:

117 - image: nginx:latest

118 imagePullPolicy: Always

119 name: nginx-1

12@ resources:

121 limits:

122 cpu: 8eem

123 requests:

124 cpu: 258m

125 TTErmInstionnessagerath: fdev/termination-log
126 terminationMessagePolicy: File
127 dnsPolicy: ClusterFirst

128 restartPolicy: Always

129 schedulerName: default-scheduler
138 securityContext: {1}

131 terminationGracePeriodSeconds: 3@

AN 3.9 u,amﬁwé’qmsﬁqmmwmaﬁwmﬁuLL@UW%Lmﬁﬁ’uuqua%Luﬁa

.Ili. docker-swarm-mgr
‘dOCker manager (leader)

10.184.02

backend

svc_dashboard @ @ svc_dashboard 1
running

webtest_webtest

a o ¢
AN 3.10 LEAAILAUAYDITZUURDNLNDST d@79Y

docker-swarm-wk2

worker
10.184.04

weblest wabtest 1
running

NN 3.10 NIFANTUNITIDNLUULAYABUNULUBS T 2 VLA 19TEUUABUMIULLDS

Docker Swarm Fulagldagun Google cloud platform UsenoulUsiendawnesisl Master Node

wag Worker Node



g625162010009€docker-swarm-mgr: ~5 sudo docker service 1s
ID NAME. MODE. REPT.ICAS  TMAGE

bdsk(iilw8zm = backend replicated 1/1 nginx:latest

w9leap3ssdir  svc dashboard replicated 1/1 charypar/swarm-dashboard: latest
BonyB8o9calne = webtest webtest replicated 1/1 dockerheyl23/web: latest
g6251620100092docker-swarm-mgr: ~5

o
Y [2%

Ad 3.11 wanaduneunawmduiifnfsuuienines aieu
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PORTS
*:80->80/tcp
*:8081->8081/tcp
*:8080->8080/tcp

1NANA 3.11 N1sAARIULBUNALAT UL lTMAaaUNY 2 Fuu Docker Swarm fa LU

waunatulaeld NGINX wazduneunaindulaeld React VITE

Load balancing + CREATELOAD BALANCER ~ C'REFRESH W DELETE [E) HELP ASSISTANT ~ @1LEARN
LOAD BALANCERS BACKENDS FRONTENDS
= Filter Enter property name or value ] m
D Name Load balancer type 4+ Addresses Protocols Region
[0  abee61d82963b4b51ad9b33a3d0c38af Network (target pool- 34.87.30.187 TCP asia-
based) southeast1
O ae57ch9c1acd546858328e481e13206b Network (target pool- 34.142.233.175 TCP asia-
based) southeast]
|:| Ib-swarm-nginx Network (target pool- 34.128.123.72 TCP asia-
based) southeast2
O Ib-swarm-webtest Network (target pool- 34.128.95.36 TCP asia-
based) southeast2

a < =3 a LY 23 s
AT 3.12 Lanslnanu1augveaIuweUndintuuuaanines diou

007 3.12 aztdunisaeanluanuiaiuduu Google Cloud 1l a7 axlwid1fi9ann

ﬂ’]‘EJUEJﬂlI’]ﬁ\‘]L%ULL@ﬂWéL@%ﬂlﬁ

Welcome to nginx!

If you see this page, the nginx web server is successfully installed and
working. Further configuration is required.

For online documentation and support please refer to nginx.org
Commercial support is available at nginx.com.

Thank you for using nginx.

- v L = & ¢
AMNN 3.13 LEAAINUNIUVDILDUAULDAUUADALNDT @191
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AN 3.14  waARTI U UTULNONAFDUUUADNNDS a91

NAMA 3.13 way 3.4 15Ut Web Service #a 2 ﬁagjuu Docker Swarm iieldlunis

NOADUNITVENYF
3.2.1 FupeunIsIAEeU

TunrsenfiunisnageuriieUssidiuaussausiazUszansnnues Web Service UuszuU
ABUMULLESASALES Kubernetes uag Docker Swarm fdunovlunsnaaeusad

(1) @#519M15NAFRUILYINN5E519 Generate load malusinsy wrk d@gluds Web Service

(2) hgwaRinssues CPU Tnsdidinmsdsrnvasusay Service TWiinsldunfiogd 1 pod
wazveneligean 5 pod finsviinuves CPU LAY 80% dxiin1svenediiaen Wesosdun1snIsusnIg
999 Web service wazén CPU sni1 25% azageidniieannisldninensvossyuy

(3) Uufinnanisnaasy Wethlulmssinanisneasslsaiiuaussausiasiuioudiou

Y52aNsnIn

3.3 sunuuuazIsnmagaulsEansSaw
AsNAEEUITALIUNIINAOU 8915 UsEANS AN A TNAdeUANEINSalUNNT
1%U3n15 (Throughput) Throughput AAuNEINITlUAITIRUSNSURITEUURDMUIELIa TuN1TIR
UszAngaimues Web service azdautafusiviudiarwnsaliusmsldsmendronanduiuii
(request connection per second) @ sn1smageulusiuiTedazTaauaiunsalunisliusnng
Tumiae requests connection per 30 second InevinsnagaunsTlFUsnsHaLs 100 500 1000
5000 10000 connection per 30 second felusunsy wrk n1snagaumMelusunsy wrk aganidunis

NAADUUU Linux Server NYIN1914UU VM work Station tiial#n1snaasuanulna@eenunishsaiy
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39ndign NMsldaulusunsy wik agldeausiu Command Line Interface (CLI) lngdlgunuudnga

fanmit 3.15

Usage: wrk <options> <url>
Options:
--connections <N> Connections to keep open
--duration <T> Duration of test

--threads <N> Number of threads to use

--script <S> Load Lua script file
--header <H> Add header to request
--latency Print latency statistics
--timeout <T> Socket/request timeout

--version Print version details

Numeric arguments may include a SI unit (1k, 1M, 1G)

Time arguments may include a time unit (2s, 2m, 2h)

a a o
AMNN 3.15 LEANI1YALLDYRUBDIANEN

$ wrk -t2 -c100 -d30s http://XXX XXX XXX XXX:XX

Tae9 wrk Aan1senlgluswnsuRtgyinn1snadau
-t A® 911U Thread Nglunsnagaey
= ° . i v ]
-c A® 97UU Connections NYLYOUABLUNITNAADU

d Ao szeznaiidlunmsneasuniieidu Juif (s) ¥se wd (m)

Tyl v mesnldlunismageuveslusunsy wrk @
-t 97943U Thread = 2 threads
- 97U42U Connections = 100 500 1000 5000 10000 connections

-d szegnaiiglunisnagay = 30 U9 (s)
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1nefladanNIApIN1SNAFBUIIUIU 4 TaaRn1ua1uILYed Web Service

1. http://34.87.30.187:8080 (React VITE web service on Kubernetes)

2. http://34.142.233.175:80 (Nginx web service on Kubernetes)

3. http://34.128.95.36:8080 (React VITE web service on Docker Swarm)
4. http://34.128.123.72:80 (Nginx web service on Docker Swarm)

Wavinisnaaaumealuswnsy wrk tasassusesnaiazlinadns salaniniusiagng

AN 3.16 LAAISI8AZLDYANATNSVDINTILUSHATY wrk

NAINA 3.16 3nFUNLIEAIUITY 30s Ls18anaasulunanun 70,143 request

i timeout 2 request

A1997 3.1 vy TTurinuaniIsadey CPU Throughput

Throughput (Connection / CPU % )

Containers / Services 100 | 500 | 1000 | 5000 | 10000 | CPU %
Docker Swarm-NGINX %
Docker Swarm-WEB-LOADTEST %
Kubernetes-NGINX %
Kubernetes-WEB-LOADTEST %



http://34.142.233.175/

A5199 3.2 F9819RNS T UNNNANISNAZIUNITVLIEAIUDI 2 ADUMULUDS

Kube vs Docker Swarm Scale up/second

Containers

Services

Pod 2

Pod 3

Pod 4

Pod 5

Docker Swarm

NGINX

WEB-LOADTEST

Kubernetes

NGINX

WEB-LOADTEST

22
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NANI538

Welinan1sneasiussginguszasdvain1sinideddldneaeu CPU lnauvadu HTTP

requests 100 500 1000 5000 10000 #ia 30 Fun

A151991 4.1 LEAINaNIINAdBUNIIYINeIUYBY CPU

Throughput (Connection / CPU % )
Containers / Services 100 | 500 | 1000 | 5000 10000 CPU %
Docker Swarm-NGINX 10 25 40 70 85 %
Docker Swarm-WEB-LOADTEST | 132 | 140 158 166 189 %
Kubernetes-NGINX a5 54 93 104 99 %
Kubernetes-WEB-LOADTEST 166 | 196 228 291 269 %

Throughput (Connection / CPU % )

Sum of Docker Swarm-NGINX
Sum of D m-WEB-LOADTEST
Sum of Ki 2s-NGINX

B Sum of Kubernetes-WEB-LOADTEST

1000 5000 10000
CONNECTION / 30 SECOND

dl o 14 A
AN 4.1 LLE‘W]\‘INﬁﬂ’]ﬁ‘l/l@lﬁ’e]‘Uﬂ’]ﬁ/ﬂs[,“li\'i’m”U@\‘i"UWg

NN 4.1 1Hun1sSeuisuyinauees CPU wWetinsiSunldaiu Web Service agiiiu
1971 CPU 984MazmaumuuLashazadws Web Service M1iin15i38nld Connection ATUSUNa1UT
WY LRNISIHIUIIUUSI CPU wane1enu Nafoanu1azuandliliinuin Service 99 NGINX 71l

Tiflonn Faiinsldauves CPU MAviey Watieuiu Web test sz Web test $3ate 1du Full HD:
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(% '
v A I

ANaz8EAre9nIN 1080p Fwilik CPU dnsvirauunntuegrauiuladasiegluneumuiues

a U
bAYINU

4.1 AISNAFEBUNISINULUDIAU

4.1.1 NSNAFBUNISVYNUAIVDIABUNULLDS Kubernetes

A157197 4.2 LEAINANITNAABUNITVENIAIVY Kubermnetes

**Start load test : 20 June 23 / 11:42:40 PM

- Sclaed up Pod 2 : 11:43:19 PM
- Sclaed up Pod 3:11:43:19 PM
- Sclaed up Pod 4 : 11:43:30 PM
- Sclaed up Pod 5:11:43:30 PM

#sudo wrk -t2 -c10000 -d2m http://34.142.233.175:80

Kubernetes Auto-Scale up/second
Containers Services Pod 2 Pod 3 | Pod 4 Pod 5
NGINX 1 1 12 12
Kubernetes
WEB-LOADTEST 0.1 0.1 0.1 15
Nginx:

- Cpu resource utilization (percentage of request) above target : 11:43:18 PM

AT 4.2 wanenaYIsIaluNIINATEREUILBNUNAaS LT

Web-loadtest:
**Start load test : 20 June 23 / 11:12:40 PM

- Sclaedup Pod 2 : 11:12:42 PM
- Sclaed up Pod 3:11:12:42 PM
- Sclaed up Pod 4 : 11:12:42 PM
- Sclaed up Pod 5:11:12:57 PM

#sudo wrk -t2 -c10000 -d2m http://34.87.30.187:8080

- Cpu resource utilization (percentage of request) above target : 11:12:42 PM

A 4.3 wansragIsialun1InAvesIumauURLUDSIUTA
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AMNANA 4.2 wag 4.3 LUBNYIIANAILALS UYINNI9E519 Generate load UL UNNT

uves CPU Wiadinisld CPU Sanauifiaald nmsveneives Survive gi5uvina1uaglaninnsm
Y94 CPU f9nmves 4.4 uag 4.5

& nginx-1
OVERVIEW DETAILS OBSERVABILITY REVISION HISTORY EVENTS LOGS YAML
[0 SAVE AS DASHBOARD RESET ZOOM + Thour 6hours 71day 1week 1 month
Overview
CPU CPU Request % Used (Top 5 Pods) @ :
Memaory 100%
200%
T T ® *0
uTC+7 11:10PM 11:20PM 11:30PM 11:40PM 11:50 PM

AT 4.4 UARIHANISYINIUYRY FYOUIUNUUALUBSIAE

& webtest
OVERVIEW DETAILS OBSERVABILITY REVISION HISTORY EVENTS LOGS YAML
[0 SAVE AS DASHBOARD RESET ZOOM « 1Thour 6hours 1day 1week 1 mont|
Overview
CRU CPU Request % Used (Top 5 Pods) @ :
Memaory

400%

200%

T T
UTC+7  10:50PM 11:00PM 11:10PM 11:20 PM 11:30 PM

0
11:40 PM

a o aa & s
AMNN 4.5 LEAAINANITVINIUVDIYNYLIULNAUUALUDTLULHI A

Y Y
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Kubernetes Auto-Scale up (Second)

WEB-LOADTEST EINGINX

15

AN 4.6 nTLERINATISIAINITUEIEFlUNTAdDU

PNANT 4.6 IzUERINSUIBUTIBUNSIENERBq Kubermnetes 1 2 service auiiuld
71 service web test agldiratlunisveneiiiosossuliiint useziiuin Pod 91 5 Frniiiesann
pod 1-6 a3 Web-load test flifisanastonsldemuiosdiu vl CPU v81 Pod 71 5 Buvieudn
N1199 NGINX

4.1.2 NMSVAABUNISVYNYRIVDIADULIIULLBSUBY Docker Swarm

A5199 4.3 LAANANISNAARUNISVINIT9 U89 CPU Ul Docker Swarm

Docker Swarm Scale up/second

Containers Services Pod 2 Pod 3 Pod 4 Pod 5

NGINX 2 3 5 6

Docker Swarm
WEB-LOADTEST 3 69 72 74

Nginx:

**Start load test : 21 June 23 / 12:49:00 PM

- Cpu resource utilization (percentage of request) above target : 12:49:40 PM
- Sclaed up Pod 2 : 12:49:42 PM

- Sclaed up Pod 3 : 12:49:43 PM

- Sclaed up Pod 4 : 12:49:45 PM

- Sclaed up Pod 5 : 12:49:46 PM

#sudo wrk -t2 -c10000 -d2m http://34.128.123.72:80
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Web-loadtest:

- Sclaed up Pod 2 :
- Sclaed up Pod 3 :
- Sclaed up Pod 4 :
- Sclaed up Pod 5 :

**Start load test : 21 June 23 / 12:27:00 AM
- Cpu resource utilization (percentage of request) above target : 12:27:27 PM

12:27:30 PM
12:28:36 PM
12:28:39 PM
12:28:41 PM

#sudo wrk -t2 -¢10000 -d2m http://34.128.95.36:8080

ANd 4.8 Lansarianalumsnageurediumauufenines @ieu

NANA 4.7 hay 4.8 ALUDNYIIAN AL UNIN1585719 Generate load UL UANT

uves CPU Wiadinisld CPU Sanauinasld msvenedives Service awi3uinanuazglaninnsm

989 CPU A9nIved 4.9 way 4.10

AR 4.10

backend.1.b0b771ws3k6bgtyw3umbylivs v *

D15

@3 summary CPU usage (cores) (1)

() Metrics

’E‘ Logs

() Addapp
A Deployments
[l Events explorer

|4 Metrics

() Metrics

E Logs

j. Add app

/. Deployments
[l Events explorer
| Metrics

@3 overview

CPU utilization (%) (7

WAAIHANTINUTET gL IUIAUUfennes aeu
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Pod4 =7
Pod3 =3
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Pod2 =,

Docker Swarm Scale up (Second)

WEB-LOADTEST DINGINX

74

72

69

dl 1 U
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28

NN 4.11 LLEAINITHUTIUMBUNISVY8R99D9 Docker Swarm 114 2 service 9

Wiulaa1 service web test agldnalunisveasiiiasassulatinii Wesanvunvesdiuning

YRk NIwes NGINX Faviliailunsadisinag Pod diaiuiu

4.1.3 nSUSEuiiguNISVENEiYDIRRULINULLBIURY Kubemnetes Wag Docker Swarm

A13197 4.4 uansanngeulIeuieuveshenines @ieu waralUesiua

Kube vs Docker Swarm Scale up/second

Containers Services Pod 2 Pod 3 Pod 4 Pod 5
NGINX 2 3 5 6
Docker Swarm
WEB-LOADTEST 3 69 72 74
NGINX 1 1 12 12
Kubernetes
WEB-LOADTEST 0.1 0.1 0.1 15
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Kube vs Docker Swarm Scale up (Second)
80
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NGINX WEB-LOADTEST NGINX WEB-LOADTEST

Second

Docker Swarm Kubernetes

MPod2?2 ' Pod3 MmPod4 MPod5

A 4.12 nsmluansranIsnadeuUSeuifisuvedienines aiey uazaeasuiia

d' £4 Y @ 1 v 1 3 o a
N9 4.12 Aglduanslitivegadaauiineunuiuesves Kubemetes n15vg186iaf
5INTNde 93% §199nnsIMKEI Docker swarm agldiaaindnunn ifieannn Docker Swarm 1aidl

Auto scaling S1dusiosliiiguaszuurin manual scaling 3wihliiAnauaiiuaziinisvenadives

[
a A

Service 7i#l content Ndlenneezlat Jeasulainnisiazsdenldrownuiuesiiouildlunis

(%

usmsnanglunisuinislignAimsifenmeumuiuesniussdnsaimnissessunisiiuinig
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5.1.2 @111909AN15LATIA319U99 Kubernetes Wag Docker Swarm a8 Google Cloud
Platform 1@
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5.1.4 @uns0anAnudsslunisiAusnIsauy Web Service
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