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ABSTRACT

This article presents an installation and test of layer-7 load balance controllers which
is functioned as a load balancer for accessing a service on Kubernetes containers. There are 4
types as follows: 1. Nginx Ingress Controller 2. Traefik Ingress Controller 3. Voyager Ingress
Controller and 4. GCE L7 load balancer controller (GLBC). The performance will be evaluate
and compare throughput, response time and resources consumption.

The evaluation results from this study revealed that the most efficient throughput is
GCE L7 load balancer controller while Nginx, Traefik and Voyager ingress controller have a
similar throughput. Regarding average response time, it was found that GCE L7 load balancer
controller take the least time to response meanwhile Nginx, Traefik and Voyager Ingress
controller take a similar average response time which has a high tendency depending on the
requests per time. Therefore, GCE L7 load balancer controller is the best option for public cloud
of Google Cloud Platform in terms of its convenience since it was already installed on Google
Kubernetes Engines without additional ingress controller installation. However, GCE L7 load
balancer has no advanced features whereas others ingress controller have advanced features such

as priority load balancing.
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VIRTUALIZATION CONTAINERS

HOST OPERATING SYSTEM HOST OPERATING SYSTEM

MNA 2.4 1W5eUNeUNITVINUVDY Virtualization NU Containers’

22.1 AUV Container H01/58UIABVAY Virtual Machine®
o { ] ] < I v A 4
- awnsasuldsunsufeglu Container 1d0g19520152 (undaniui) e
WFeueunums Boot VM fil¥aivatgduifnavudaralguii
= d‘ d’ Y a gl a wAa A
- 1@® Overhead Y0 4IATDUNOADIAAAITLVVUHUANITUY VM 5%-10% 11/0
3% Container 3 Overhead ‘ﬁﬁ}ﬂﬂﬂﬁ 1%
(] @ 1 .
- UUIA Image Size UBI VM ‘ﬂzslﬁﬂlu!,ﬂu‘i&’ﬂﬂ GB 1$ Image Y9358 U1 Container

& = ~ = ~ v &
Iﬂfﬂ’n 9 th YENUYUIANYS 10 MB 934 500 MB N8N UN

’Red Hat, Inc. What is a Linux container? Retrieved June 15,2018, from
https://www.redhat.com/en/topics/containers/whats-a-linux-container/
o Aa
° Chanwit Kaewkasi. (2559). Aoumuues Avog ls. @A 15 Tguieu 2561, 910

https:/sites.google.com/site/chanwit/blogs/what-is-container/



10

dausiunalulad Virtualization, Cloud Computing U01¢ Software Container OERY
a A 1 o T A o = 79 9 ' [ o Y a
UUIANTUAANUANATNNU LLG]L?J?)uTmﬂTuIﬁﬂNﬂJ33Qﬂ@]sl%\‘l']uﬁ’Jllﬂuﬁ)%‘lflﬂﬁlﬂﬂﬂ’ﬂllﬁgﬂ’llﬂ
<3 A o 9 a s A A o Y <3
Lla$’i’3ﬂli’ﬂuﬂﬁﬂi1’i13§)ﬂﬂ15 Tﬂfﬂ%’ig1J‘1Jﬂf)iJW’Jm’ﬂi!ﬁllﬂu‘Vlﬁ'liﬂiﬂﬂﬂﬂﬁ'lﬂ’f)‘c’l'lﬂi’lmi?
] 4 a g}/ 4 1 ] ]
H1UTE U Cloud Computing Lﬁ@l%@]ﬂﬁﬂigﬁﬂﬂﬂSZZJ’JE‘]WE‘]LLUU?]@HWIHLH@? NAIBYINY ﬁﬁ]
J I { o 1

miﬁ%'nszuuﬂszmawauumaumumm 11w Platform-as-a-Service ﬁ%WQWH@QUHi%UU

v A

Cloud Computing @Qﬂ%ﬁ;ﬂﬂﬂiﬁﬂ%ﬂﬁﬂﬂ Public Cloud Provider 1agwa 1/

App A App B App C

Bins/Libs | Bins/Libs Bins/Libs
App A App B App C App D

Bins/Libs Bins/Libs Bins/Libs Docker Docker Bins/Libs

Guest OS Guest OS Guest OS
Docker

Host OS Hypervisor

Infrastructure Infrastructure

H o 1 %
MNN 2.5 ﬂﬁﬂiz&gﬂﬁi%}\ﬂu Containers 594N Virtualization’

FUNVTWAINUIAANMTA TN INUINNTI1a091 3 ® Software Container 3113
Watuaz 191U A U IUIU LA 19U 19609 Linux A0 Linux Container (LXC) #3911
a ua .o Aa ' . . M 13 Aa o A
52UD1UH1ANS Solaris Ni58n 11 Solaris Containers 1@ Il unilouuniin Hee91nA1WeIN
Tums 1o ualudapiuligusuiiann sz vy Container awnsaldauldodeazain
1 [ o @ a @ I 1
uaz 1991918 58031 Docker Engine 393111 a5 uanutonludagiiuiuediaunn uazgn
o Jq 9 Y 3 o & . S v Y s A
i lihlszgndldluguddoyalusiuiuuin ¥9 Docker Engine 4y Mogiiuiinanessui
pandeld 1w Tasiinaguaniiau1alsenis Sena1 Docker Community Edition (Docker
sd Aq Y o . 4 2 A Y1 Y ~ 1
CE) 42105 %5UN 199114521 Production 1104anssatin1 19910 11un15 19911 i59021 Docker

Enterprise Edition (Docker EE)

" Docker Inc. What is a Container? A standardized unit of software. Retrieved June 15,

2018, from https://www.docker.com/what-container/



11

2.2.2 Docker Engine

Wadaisuldauluil a.a.2013 Fandsanlaiimsdasudlrnudalegiu wui

a v < = 1A Y < o = o Y
m3auTaeg 1959152 1) f./.2017 WU T35 Pulls Tmage TFudlusiuauds 12 Wudm

2 = @ o . A o Yy Aa 1 A .
A9 (12,000,000,000) ¥31aNN15%191U09 Docker Engine M Iviilunitionod19ga fio Build,

{ A v v W I
Ship, Run Any App, Anywhere fiiuauazaInazuieldnuinwauazdguaszuuilu

2619110

(Client)———————  [DOCKER_HOST} @—*
docker build - A,.u,.)-{ Docker daemon _ | @ a0
g = S
H \ . - Y
docker pull -| |/ ‘ 1. -
\
L -

i| [ Containers \.  [(Images }—
/ \ ;

docker run —| NGinX

JLERN
7/
4 7
\ 4
W

N\
N

L
¢

MW 2.6 @010AeNsTuLAZN1THIIUV09 Docker Engine”

(%] d d

23 FTUVIANMIAMINUIURIYIUBTIUNE (Kubernetes)
A @ 4 2 . A A Y
Kubernetes (k8s) A0 52 UUIANITADUNULIUDST (Container Orchestration) N11la 14
Tdauldearadd lulia1491e AFuRauIae Google 1#adan1smsaiaszuunIiLsms
o wa . A A ° a Jaq Y A Y a Y
UUVEA TUNA (Automating deployment) Iy HIoaATIMIUABNN RO N 1MW 1 LT N5 1A

' < . [ . o @ 1

98139590137 (Scaling) 301551380 1% Software Containers 3IUH4NTIAMINTNOINTA 9
e 1HUTINAVTLVY Container 1% Networking, Storage 118 Security NN INAITHIY

LAAIAINING 2.7
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" The Linux Foundation. Using kubect! to Create a Deployment. Retrieved June 15,

2018, from https://kubernetes.io/docs/tutorials/kubernetes-basics/deploy-app/deploy-intro/
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" The Linux Foundation. Using a Service to Expose Your App. Retrieved June 15, 2018,

from https://kubernetes.io/docs/tutorials/kubernetes-basics/expose/expose-intro/
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1 DigitalOcean Inc. (2017). What is Load Balancing? Retrieved June 15, 2018, from

https://www.digitalocean.com/community/tutorials/what-is-load-balancing/
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" DigitalOcean Inc. (2017). What is Load Balancing? Retrieved June 15, 2018, from

https://www.digitalocean.com/community/tutorials/what-is-load-balancing/
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MNWA 2.13 MINUVY Ingress Controller'®

' Ameer Abbas. (2018). Ingress with NGINX controller on Google Kubernetes Engine.

Retrieved June 15, 2018, from https://cloud.google.com/community/tutorials/nginx-ingress-gke/
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" Agung B. Prasetijo, Eko D. Widianto & Ersya T. Hidayatullah. (2016). Performance

Comparisons of Web Server Load Balancing Algorithms on HAProxy and Heartbeat.
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2.6.2 MUIVVIT 09 Design of a High Availability System with HAProxy and Domain Name
Service for Web Services'®
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** José Emmanuel Cruz de la Cruz & Christian Augusto Romero Goyzueta. (2017).

Design of a High Availability System with HAProxy and Domain Name Service for Web Services.
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" Elias Konidis, Panagiotis Kokkinos & Emmanouel Varvarigos. (2016). Evaluating

Traffic Redirection Mechanisms for High Availability Servers.



UNN 3

U

IS ada
ITIVYVITIVY

Y i1 '
GI,H‘U‘V]LHWﬂﬁTJﬁ\iLLu’J‘V]Nﬂﬁﬁ%uuﬂﬁ’)ﬂﬂ Lﬂ%@\iﬁ@ﬁﬁ'mﬂ%l HAUMIAWUUIIU
Y Y 1]
VUABULAZITNITA UL U I,Lﬁ$ﬂTﬁ’E]ﬂﬂL!UU!Lﬁ%@]@ﬁQi%UULﬁ@ﬂ33L3J1.!ﬁlli‘iﬂ1.l$tlﬁ$

= a A a I'4
Weumeydseansnmuesdwnsanou Insaaos

3.1 #HINIMSAUHUNTIY

MIAUHUMNTIVY i]zﬁ%’Niz1Jmaumumﬂgﬂﬁazﬁai'ﬂgua%Luﬁﬁ%uuwuu Public
Cloud (Google Cloud Platform) Taeld Google Kubernetes Engine 1Y 1 AddIn03 1ae
Sundmnonil Master Node $1191 1 Node 1122 Worker Node 11471 3 Node 1Az Aand

9
Ingress Controller 14 4 31Uy Ao

—_

Nginx Ingress Controller

2. Traefik Ingress Controller

3. Voyager Ingress Controller

4. GCE L7 load balancer controller (GLBC)

9 @ 4 o Y 1 2

PBuundanes uazyiminaaevlaely11/51nsy Apache IMeter' 1ag wrk2® ay
= A o a 4 a =1
UUNHAANTITINADDN LW?JUWthJ?Lﬂin‘WWﬁﬂ']i‘ﬂﬂaﬂ\‘] ‘1J'izmuﬁmiaumamﬂ?ﬂumﬂu

se@nsN

: Apache Software Foundation. Apache JMeter™. Retrieved June 15, 2018, from
https://jmeter.apache.org/
? Gil Tene (giltene). A constant throughput, correct latency recording variant of wrk.

Retrieved June 15, 2018, from https://github.com/giltene/wrk2/



28

3.2 UHUMSAUHUMSISUAZTWM TSV
=2 Y Y aa A 9 9 Y
321 #Anw1 AuAa TN ERNINeITe MIlszgnalFnuvesszunlssuiana

LL"U“lJﬂEj:mJJGJJ (Cloud Computing)

MNTINUDITSUY

] s
ﬂ151%ﬂ1ulla$ﬂ1‘iﬂ‘i$Qﬂ@

Usz Temivesms IFauszuvlszanananuungum

Y 9 [
My lgnusazanuilasans

s JdAa o Y}
- %@Wﬁll?ﬁﬂﬂﬂﬂ”?ﬂfl%\ﬂu
= Y Y aA A P 9 ¥
3.2.2 fNEN AUANUASTIVITINNGHHNINYIVD ﬂ13ﬂ'§$f§ﬂ@l1‘]§\ﬂﬂﬂl@\‘]ﬁ$ﬂﬂﬂﬁ$1]']'(3Nfl
o
HUUABUINULIUDT (Software Container)

= ) 99 9
qualla$ﬂ1iu1u1ﬂ§$Qﬂ@1°ﬁ

¢ ¢
- °]J§$Iﬂ“ﬁuﬂlﬂﬁﬂﬁﬂl%ﬂ"I‘Lli%‘U‘]J‘ﬂi%iJ’mWaLL‘]J‘]JﬂE]‘L!WIuLU’E)ﬁ

M35 1997 Container 394U Cloud Computing

9
ﬂﬁ@ﬂﬂ\illﬁgﬂﬁﬂl%}ﬂu

= Yy add 9
323 dAnyuazAauaimguineides
- 5¥UUNTENINTLIU (Load Balancer)
o J 4 A a 4
- @wes-7 lvaauia udg aeulnsaaes vie sunsanou Insaaes (Ingress
Controller)
[ I'd 4 a
- SZUVIAMIABUNUILOSAIUBTIUNE (Kubernetes)
Y Y =~ ada o Ay A A 9
324 duadszdisudsive uazuIdenmeIto
Y ¥
32.5 20NUUY WALLAZAAAITZUUINDYIINTNAT DL
° < ~
32,6 MMINATDUUAZNUHANITNAADIMNUUHUIUN Ta1aumu 13
a 4 =1
327 Ansed uiouiisuuazaglranmsnanes

v o awv a a J,
3.2.8 @ANUDNA1TNITIVY (ANYIUNUT)

TasiagumumsduiiumsIveuaziaszuy auaadlumsan 3.1



M15199 3.1 UREUMTAUTUIIUINY

29

IzyTIM

MSAUHUNY

u.n.

.N.

2561

n.N.

=
4.9,

2561

14.8.

2561

14.8.

N.A.

2561

W.A.

1.9,

2561

f.f.

2561

n.f.

a.f.

2561

a.f.

f.8.

2561

=2 Y Yy 9

ANY1 AUANVOYA LIAZNT
o

Uszgnd 1Fauvesszu

UszuranauDunguIN

= Y Yy 9

ANE AUAIVOYA LATAT
o

Uszgna lFauvoaszu

4
UszuanatuunoUMUILeS

o))}

Y Y = ~
NEUASAUNINYE TTLU8U

a a = A 9
5398 IMUIYNINYIVDN

9
D9NUUY WAIUHNLASANAITS U

[HoMmInaaou

o <
MNTNATDULATINUNDNIT

1/1ﬂammmmmmﬁ”lﬁ’ammu

13

a 4 =
Wns1e nseumeunasagiua

N1TNAADN

Ed 1
FUTIMTRYANIHUANIAI

av a a .
19NH1IN1539Y ANIIUNUT)




30

4 ¢ A v
3.3 nsesionazgunsadililumside
14 4
3.3.1 819a19
P s A S W s s A .
- ﬂauwamaimmmmzﬂaumutuaiﬂaamai@mmmmﬁuu Public Cloud
Provider (Google Cloud Platform)
a s ad 4 . ° A & Y
- ABUNUNDINITATIAYU (Workstation) I1UIU 1 LATON !‘W@i%‘ﬂﬂﬁ@ﬂigﬂ‘ﬂ
s o s S O o X
ﬂﬂulﬂuluﬂiﬂaﬁmﬂiﬂlﬂ@iluﬂﬁ Whﬁﬂuﬂi$ﬂflﬂﬂﬂu
® CPU: 1 Socket, 4 Cores per Socket
® Main Memory: 16 GB DDR3
® Storage: 256 GB SSD

® Network Adapter: 1 Gigabit Port

332 gevduns
- Server Operating System: Ubuntu Linux Server
- Workstation Operating System: Ubuntu Linux Desktop ju 18.04
- Container Orchestrator: Kubernetes ’gl L GRE g'u 1.10.2 (GKE)
- Container Runtime: Docker CE
- Ingress Controller:
® Nginx Ingress Controller g'u 0.15.0
® Traefik Ingress Controller §' ul1.6
® Voyager Ingress Controller § U 7.4.0
® GCE L7 load balancer controller (GLBC)
- Benchmark Software: Apache JMeter Liag wrk2

- Editor: Visual Studio Code gl 1 1.25.0



3.4 TunIUHAZITMIAUNUNY

9
3.4.1 UHUATUABUMIANHUIU

C

il
=
Shg
i
Ny

- ¢
GERIBRNGEETE
EEAN L MMIRIGHEE 1 (U EH STGEAT T

- ¥
AARIIZULLAZ
Ingress Controller UMARAADT

|

3 g3
nAao M IEN 1Tz Y

L

nago vl sziiuanITauzuazlIzAnsam
wazthudayananisnadey

|

TR izvuazlFeudeunanisnaAans

|
(7 )

' v
ﬂTWﬁ 3.1 URUASTUADUMITAUUUNIUNATOUTZ VY

31



32

@ J J A A aw
34.2 ﬁmﬂﬂﬂﬂiiuﬂaﬁmeiﬂLiJ’e)iLu‘Vlﬁ‘Vlal%klumun&
¢ o ¢ ¢ a Ao Py ao & v Ay a
izﬂﬂﬂaumumaiﬂaﬁmEJ’iﬂmaimﬂﬁﬂumﬂﬂmmmﬂuﬂzﬁl%gﬂuuuwmﬂm
P11AVUULI VDY Google Nituz1i119% 3 Master Node 31494 1 Node 1182 Worker Node
o 1 a 1 Y 4 a 1 {

$119U 3 Nodes HaInAAABADTZUDYPVOTUAARNIY AP Server NAWNT014109 14910 User
Interface (UI) 448¢ Command Line Interface (CLI) waz 1 Image Registry 910 Docker Hub (laig
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M319N 3.2 MIMUUANSTWEINTIAIDT Worker Node

Server
Components

Worker Node
Processor 2 vCPUs
Processor Platform Intel Broadwell
Memory 2.5GB
Disk 100 GB, Standard persistent disk
oS Ubuntu Linux
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3.5.1 mMInageuaNuaminlums1HuTMs (Throughput)
Throughput AoA N A 1M1T0 luMs IR YT MsveszUUARM a1 TuAisia

A a . A o g ° { Y a Y ' 2
ﬂig’dﬂ‘ﬁﬂW‘Wﬂlm Web service ﬂzuﬂmmﬂu muau‘*71ﬁm1mcl,°ﬁ°uimi”lﬂmwmﬂnmgﬂu

Y
=) v

U (requests per second) Fan1snaaeyIuauIveil azfannuaivisalumsldysnis
Y
(Throughput) 1141178 requests per second TA8g¥IMINATBUMIAN 1FUTMTAUA 100 — 5,000
9 = ~ Y a 9y a

requests per second A28 1151n53 wrk2 tazfuiinwanszuvamsaliusms 1aese
Msnagouale115unsy wrk2 3LAUHUMINATOVUY Linux Workstation N1141U

Uu VM Neadeuu Google Cloud Platform TuTau asia-southeastl-a (Singapore) TauAeIny

Kubernetes Cluster N&5 1414 Google Kubernetes Engine (GKE) tioanszaziia lumsi¥ouss

N service (Latency time) 1o 1¥n1snadeugnIunIutiosigataznanisnadouiinay

X 4

MeNTWINNGA

13 1F9u T 5unsy wrk2 9219919 H1U Command Line Interface (CLI) Ta gl

v £
[ v A

pRl L RGARRY

$ wrk -t2 -¢10 -d30s -R100 http://nginx.gotdns.ch/

Taeh
wrk Aomssenldlsunsunlsinmsnaaou
-t A9 31U Thread N1F1umInaaow
A o . A Bld' 1
-¢ 1™ 911U Connections N 1H¥ouAD lUNITNATDU
H ] < a
-d Ao szeznanilFlumsnaaey wiedlu 319 (s) W30 UI1N (m)
-R fiD 314U Requests A0 3119 (Constant throughput) NABINTNATOL
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[

TuaBeei SuuasniimesnlFlunsmaaon veaTusunsy wik2 fai

-t 914U Thread = 2 threads

-¢ 911U Connections = 10 connections

-d szeznanilFlumanaasy = 30 3117 ()

-R $19U Requests A0 3111 = 100, 200, 500, 1000, 1500, 2000, 2500, 3000, 4000
1DE 5000 requests/second

o ° o ° A P
- Taadndeamanaaon 111 4 lagamusiuiuyedunsaaou Insaaos

1. http://nginx.gotdns.ch/ (Nginx Ingress Controller)
2. http://traefik.gotdns.ch/ (Traefik Ingress Controller)
3. http://voyager.gotdns.ch/ (Voyager Ingress Controller)
4. http://gce.gotdns.ch/ (GLBC Ingress Controller)

A Y g A 9 Y Y v ¢ o
LﬂJ@ﬂWﬂWiﬂﬂﬁ@Uﬂ’JﬂIﬂﬁuﬂﬁﬂJ wrk2 Lﬁiﬁ]&ﬁﬂﬂiﬂﬂlm’)ﬁ]gqﬂwaﬁW‘ﬁ ANLLETANAY

#19814

wrk -t2 -¢10 -d30s -R100 http://tracfik.gotdns.ch/
Running 30s test @ http://tracfik.gotdns.ch/
2 threads and 10 connections
Thread calibration: mean lat.: 2.328ms, rate sampling interval: 10ms
Thread calibration: mean lat.: 2.344ms, rate sampling interval: 10ms
Thread Stats Avg  Stdev Max +/- Stdev
Latency 2.31ms 1.18ms 46.88ms 96.78%
Req/Sec 52.57 89.34 333.00 81.03%
3002 requests in 30.00s, 724.12KB read

Requests/sec:  100.06

Transfer/sec: 24.13KB

= v Jda 9 9 [ ] o A 9
Feazuannaansn laanmsnaaen Tudiuaa 19U 91194 Requests, a1 14
lunmsnadou, S1urudoyadar1u, Requests/sec 11a% Transfer/sec 1AZ11904AINNIS

naaovluusaznsainiunnaslunsg Taeldeg19m5 19 uN AN LAAIAIANTI9N 3.3
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A15199 3.3 @0619A13 19T UNNNANITNATDY Throughput

Throughput (requests/second)
Ingress
100 | 200 | 500 | 1000 | 1500 | 2000 | 2500 | 3000 | 4000 | 5000
GLBC
Nginx
Traefik
Voyager

g
3.52 MSNAFRUANNGI IUNITABUEUDY (Response time)
. A Aq Y a 1 J A 9 . @ A
Response time A9 namhiumimmﬁzmmmmmﬁmm (client) NUTEUUN
Y a = Ay Yo Y Y
IﬂﬂiﬂWi (server) i]umnam”lmmau”ammau
A
Tagh
Response time = 2 * Transit Time + Processing time (at server) (3-1)

9 =< '

118 Transit Time Ap AN 1FlumsdedoyaiaganinerunIuaIolld
) . = 1 I A aa ~ 2 o

Tasn 11/ Response time 32 T17o1Tu 5283117 (ms) lumsnagevilazyinnms

nago UM I 1¥US 135y Taeld1Usunsy Apache IMeter N0 VLA UN ANAIAIN
a 4 % A 1 @ g

srunl¥lumsnovauss vesdunsanou Insaes 4 a1 Tunsaiang o Aeil

- TIWIU 100 requests IR 1 IUIN

- $IUIU 200 requests 1WA 13U

- $IUIU 500 requests U@ 1 IUI

- UM 1,000 requests U1 1 IUIN

U 1,500 requests 11381 1 31U
Yo ~Aa o [y} ~

22 1dTuUnIANTIMINATDU 110U 4 x 5 =20 NI

é d‘ 9 [ [ a =1 A' 9 9 [

Funauan lFaImaaay MmNy 1 31N e 1M deandoInuN1TNAdo

A [ I [ a = A o 9 [} a =1
Throughput MM UL U requests 79 TN LAZIANVTIUIUTOE 9 (1FU 1 IUIN) WA 1WNTD
o Y Aa A AA = Y Aa Yy 1 9 A d o
FaanwawnsalumsIduimslunsainlimsizenldusmsgalaaninmsldnamiudou

d? 1 A a =
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Msnadeual81s1nTN Apache IMeter 9 AUHUNITNATOU VYU Desktop

. A A 1 1 = [} A 9 A J Y
Workstation ‘Vl!fb"f)‘l]ﬂf]N”Iutﬂi@‘ll"lﬂ%"lﬂﬂi&‘mﬂllﬂﬂ enaaev lasldszeznanyounsln

[ o < 4
midounumsisenlaauaindszmealne i ldmsnaaouaiounsiFon sl ladain
UszinatIne Falndifosnungdnssumsldaumniga

7131991 T151un 54 Apache IMeter 111501580 195914 18 910 Graphic User

Interface (GUI) tiaf1vuanisnaasualunisnageuudaznsdl ldod1aazadn (5u n1g

frualaaanaoInIInaaoy aInINi 3.4 W30 NIIAHUATIUIULAZIAINADINITNATD
A9nINN 3.5

v A Naginx

\{ HTTP Request Defaults

HTTP Request
gin Name: HTTP Request

Comments:
AV

Basic Advanced
Web Server

Protocol [hitp]:

HTTP Request

Method: GET

Parameters Body Data Files Uploac

M 3.4 mymvualaadanaoamsnaaeuyun 11siunsu Apache IMeter
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Thread Group

Name:

Comme
Action to be taken after a Sampler error

Thread Properties

Number of Threads (users): | 100
Ramp-Up Period (in seconds): 1
Loop Count: Forever |1
Delay Thread creation until needed
Scheduler

Scheduler Configuration

Duration (seconds)

Startup delay (seconds)

MNA 3.5 MIMHUATIUIULAZIAINABINMINATOUUU 1UTUNTN Apache IMeter

msnaaovlas 1151053 Apache IMeter 92 19911 H1U Command Line Interface

v £
[ v A

(CL) Tagigiuunmds aall

$ ./jmeter.sh —n —t [test-file-config.jmx]

JET

Jimeter.sh AoM3i50n1%11/511n50 Apache IMeter N1¥¥1MINATOY (Linux)
A =t

-n i M3nadon 111l GUI (non-GUI mode)
A P o ' .

-t in M3z lanfvuadinsnagou (jmx)

9 v
aam maawsn 18 dhulWd xmL (Extensible Markup Language)

uazT15unsu Apache IMeter dunsaiiuiinuazdeoonwanisnaasslugiuny
{ o a J ]
XML (Extensible Markup Language) N& 1315911 10 3ms1zvinanisnaasssiiulsunsy

] @ ] J { o
MIUDNFU MATLAB 139 Microsoft Excel 18 ¢119813 1l XML Miufinwanianaasa uaaq

o d’
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2 Copy - G-
e Tl . e
S T u v w X i

1 31t 2 Bl s b G 3 rc B B3 £ it B by K4 sby B ng B na B respon: -
2| 12102 0 10 1.52085€+12 TRUE HTTP Request 200 OK _ngnx-1002-1 text 271 116 10 11 nodejs-hostname-depbyment-595504f4ch-4p2rl _ java.ang. Stmg
3 12100 0 19 1.52985E+12 TRUE HTTP Request 200 OK  ngnx-1002-2 text 271 116 10 11 nodejs-hostname-deployment-: SQSSMHtﬁik\fDG Java.lang.Sting
4. 1292 0 18 1.52985E+12 TRUE HTTP Request 200 0K ngnx-10023 text 271 116 9 10 nodejs-hostname deployment-595544f4c6-prwSd _java bang.Strng |
s 12100 0 18 1.52965E+12 TRUE HTTP Request 2000K  ngnx-10024 text 271 116 10 11 nodejs-hostname-deployment- 5955641406492:1 Java.lang.Sung
[ 12103 0 19 1.529856+12 TRUE HTTP Request 200 0K ngnx-10025 text 271 116 11 12 nodejs-hostname-deployment-5955d4f4c6-skwpé _java.lang.Sting
7 12 9% 0 19 1.52985E+12 TRUE HTTP Request 2000K  ngnx-10026 text 271 116 10 11 nodejs-hostname-deployment 5955-1«1106 powsd _java.lang.Stng
8 12104 0 19 1.5985F+12 TRUF HTTP Request 200 0K ngnx-10027 text 271 116 11 12 nodejs-hostame-deployment-5955d4fdci-4p2r java.lang.Strng
9 12 9% 0 19 1.52085E+12 TRUE HTTP Request 200 0K ngnx-10028 text 271 116 10 11 nodejs-hostname deployment 55!5511’([455 skop8 _java.lang.Sting
10 12 2 0 19 1.52985E+12 TRUE HTTP Request 200 OK  ngnx-10029 text 271 116 10 11 nodejs-hostame-deployment-5955d4f4c-powSd java.lang.Strng
1 9% 0 19 1.52985E+12 TRUE HTTP Request 200 0K ngnx-100210 text 271 116 10 10 nodejs hostname dephoyment. 5955d4hn6 skopS _java lang.Strng
© L2100 0 19 1.52965E+12 TRUE HTTP Request 200 0K ngnx-1002-411 text 271 116 11 12 nodejs-hostname-deployment-S955d4fdcé-powsd  java.lang.Strng
13 12 9 0 ) 10 1.52985E+12 TRUE HTTP Request 200 0K ngnx-100212 text 271 116 1011 nodejs-hostname-deployment sq55d4r4n54pzn java lang.Strng
14 12109 0 19 152985E+12 TRUEHTTP Request 2000K ngnx-1002-13 text 271 116 11 12 nodejs-hostame-dephy: ~skip8 java.lang.String
15 121050 19 1.52085F+12 TRUE HTTP Request 2000K ngnx-1002-14 text 271 116 11 12 nodejs-hostname-deploymer java ang.Strng |
16 12100 0 19 1.52085E+12 TRUE HTTP Request  2000K  ngnx-100245 tet 274 416 41 12 mdqsmsuwm«pbmm 9955.141455492" java.lang.String e
17 12 93 0 19 1.5685F+12 TRUF HTTP Request 200 OK  ngnx-1002-16 text 271 116 10 11 nodejs-hostame-deployment-5955d4fdcé-skvp8 _java.ang.Strng
18 12102 0 19 1.52985€+12 TRUE HTTP Request 200 0K ngnx1002-47 text 274 116 11 12 nodejs-hostname deployment S9SSd4fc ptwsd  java.lang.Sting
19 12102 0 19 1.52985F+12 TRUE HTTP Request 200 0K  ngnx-1002-18 text 271 116 11 12 nodejs-hostame-deployment-5955d4fdc-4p2r _java.lang.Strng
2 12 97 0 19 1.52985E+412 TRUE HTTP Request 2000K  ngnx100219 tet 271 116 10 11 nadejs hastname deployment 5955d4f4c6-skwp8 _java.lang.Strng
21 12 9% 0 19 1.52985E+12 TRUE HTTP Request 200 0K  ngnx-1002-20 text 271 116 10 11 ploy Jang.Strn
2 12 3 0 20 1/57985E+12 TRUE HTTP Request 2000K  ngmx1002.21 text 271 116 10 12 nodejs hostname deplyment 59554fich skopS _java kng.Strng
b3] 12 98 0 19 1.5965E+12 TRUE HTTP Request 200 0K  ngnx-1002-22 text 271 116 10 L1 nodejs-hostname-deployment-5955d4f4cé-ptwSd _java.lang.Strng
2/ 12 97 0 20 1.52985E+12 TRUE HTTP Request 200 0K ngnx-1002-23 text 271 116 10 11 nodejs-hostname-depbyment-5955d4fdce-skwp8 _java.lang.String
2% 12 88 0 18 1.52985€+12 TRUE HTTP Request 200 0K ngnx-1002-24 text 271 116 9 10 nodejs-hostname-deplyment-5955d4fice-ip2 _java.lang.Strng
% 12104 0 19 1.52985F+12 TRUE HTTP Request 2000K  ngnx-1002-25 text 271 116 11 12 nodejs-hostname-deployment-5955d4f4c6-ptwsd _java.lang.Strng
27 12 93 0 18 1.52985€+12 TRUE HTTP Request 200K ngnx-1002-27 text 271 116 11 12 nodejs-hostname-deplyment: 5955:1414@4@1 Javalang.Strng
% 12103 0 19 1.57985F+12 TRUE HTTP Request 200 0K ngnx-1002-26 text 271 116 11 12 nodejs-hostame-deployment-5955d4fdcé-skvp8 java.ang.String
2/ 12 8 0 18 1.52085E+12 TRUE HTTP Request 200 0K ngnx100228 text 271 116 9 10 nodejs-hostname deployment 5u=sd4r4u'> ptwsd_java lang.Strng
30 12100 © 18 1.52985E+12 TRUE HTTP Request 200 0K ngnx-100229 text 271 116 10 11 nodejs-hostname-deployment-5955d4f4ct-4p2 _java.lang.Strng
31 12100 0 19 1.52085E+12 TRUE HTTP Request 200 0K ngnx-100230 text 271 116 11 12 nodejs-hostname-depbyment-5955d4fich-ptwSd _javalang.Strig
2 L2100 0 19 1,52985E+12 TRUE HTTP Request 2000K  ngnx-100231 text 271 116 11 12 nodejs-hostname-deployment-5955d4f4c6-4p21 _java.lang.Strng
=l 12 97 0 9719 1.52985C+12 TRUE HTTP Request 200 0K rgnx1002-32 text 271 116 1011 nodejs-hostname-deplyment-595544f4c6-skvp8 _java lang.Strng
34 12102 0 19 1.52985E+12 TRUE HTTP Request 2000K  ngnx-1002-33 text 271 116 11 12 nodejs-hostname-deployment-S955d4f4c-powsd javalang.Strng
35 12 97 0 19 1.52985E+12 TRUE HTTP Request 200 0K ngnx-100234 text 271 116 10 11 nodejs-hostname-deployment-5955d4f4c6-4p2d__ java.lang.Strng
£ 12 97 0 19 152985E+12 TRUE HTTP Request 200 0K ngnx-100235 text 271 116 10 11 nodejs-hostname-deployment-S955d4fics-skpé java.lang.Strng
37 121000 19 1.52985F+12 TRUE HTTP Request 200 0K  ngnc-1002-36 text 271 116 11 12 nodejs-hostname-deployment-5955d4f4c6-ptwsd _java.lang.Strng
3 12100 0 19 1.52985E412 TRUE HTTP Request 200 0K ngnx-1002:37 tet 271 116 10 11 nodejs hostname deployment 595504fact-4p2d  javalang.Strng
39 12100 0 19 1.52985E+12 TRUE HTTP Request 200 0K ngnx-1002-38 text 271 116 10 n javalang.Strng
0 1213 0 20 1.572085€ 112 TRUE HTTP Request 271 116 11 11 nodejshostrame deployment 50554Mich apal _ javaang.Stng
{100 [0 500 P (s, | g et By o R ey g @ .
Reay 83 BE O ' + w0

M 3.6 Ared1anan1snaaoai lavin11sunsu Apache Meter

353 MINAADUMI IFNUNTNENTVBITLUL (Resources consumption)
P 4 a J
Resources Monitoring 1 UA1INAA8UUALATIVADUINDIATIZH AT 1F
1Y) (] I o 1
NINEINTVBITSUUFU M3 19911 CPU, Memory 130 Network (Judy lumsmauveunay
a 14 Yo [ ~ [ Y] F Y ~ 9 1 [
dunsanou Insamesvzleiuiuveansnernsin liminu mslensSnernsnilesninezse
Itawnsoaanldnelunsasmuuazquaszuy v msaam lg91elun5151520 Public
Ao < ' ! " q Y v o ) 2
Cloud NivuA@NNI WAz 51A19NNI1) azamnsaaan lgiteludumasauasla saumns
v Y] = Aa a Aa Y o o 9 9 o <
gana liszuuilseansnmiansoniiauaasanal i ldms lsanunsnensveaszuuilu
[ [ 4 Y 9 a
JaTonanNgguase 1UADINITAINTIIAD
dy Y o 9 [ 3’, A
Tumsnaaoutiaznaaoums 1¥NSne1ns 11 2 A1 91U AD
- msl¥anunitelszuiananals (CPU usage)

- M3 lFNUNEANNT (Memory usage)
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s2UDNINsTUNndoyan1s 19nTWe1NT91N52UY Google Cloud Platform 1Az #1M150

o I A A a 4 [l I 1 Aa
u'lllﬂa’ﬂﬂllﬁﬂﬁwﬁlﬂulmuQi]!ﬁ@')!’ﬂi"lg‘l’iéﬁl@y’ﬁllﬁ}ﬂEJNﬁ%ﬂﬂﬂ AIBYINUAUYNIINTST

Stackdriver LAAIAINATNN 3.7

MW 3.7 @100 1NUYInaaItoyaINTZ VD Stackdriver

’ Google Inc. Stackdriver Monitoring Console. Retrieved July 18, 2018, from

https://app.google.stackdriver.com/
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a s o A ¢ W s s a {A o
@u!ﬂiﬁﬂSUIﬂiﬁlﬁﬂi FTUIU 4 BUA fuu3z'u'Uﬂ’aumumamaﬁmm@mmmmﬁ ﬁﬁmmu

Worker Node 11171 3 Nodes U151 Public Cloud (Google Cloud Platform) NMINIINAand

v = <
Tuduae 9 e MsnaaeunNa 1130113 19¥1U3M3 (Throughput), MINAABVANNITI

Tumsaouauss (Response time) Lm%ﬂ"lﬁflﬂﬁﬁ]‘llﬂ151%}ﬁ1uﬂ§W81ﬂ36\J@Q§$Uﬂ (Resources

. d'd a d' Y a 4
consumption) Tagnin1519 31]ﬂWWLLﬁﬂQNﬁﬂﬁVlﬂﬁ?NLL’GSLLN‘HQNLW@i%iMﬂﬁ’JLﬂiWﬁNaﬂﬁ

naasaluarudalll

41 AaNN@NsaluMsIHUSMI (Throughput)

Y a Y
NaﬂTi‘ﬂﬂﬁ@ﬂﬂ’ﬂllﬁ'?llﬁﬂsll‘lﬂﬁiﬂﬂiﬂ1iﬂl€)\ﬁ$‘lj‘]J@’JEJI‘]J‘§L!ﬂill wrk2 Gluﬂifﬁ

A 9 uaaswamInagolua1s1en 4.1

v Y A
M3 4.1 #aMsnagoUANNaINIT UM 1HUTMS (Throughput)

Throughput (requests/second)

Ingress
100 200 500 1000 1500 2000 2500 3000 4000 5000
GLBC 100.06 | 200.05 | 499.96 | 999.76 | 1499.54 | 1999.23 | 2499.01 | 2998.99 | 3998.42 | 4998.11
Nginx 100.06 | 200.05 | 499.95 | 999.72 | 1499.48 | 1963.55 | 2204.42 | 2286.91 | 2132.42 | 2125.80
Traefik | 100.06 | 200.05 | 499.96 | 999.72 | 1499.59 | 1999.20 | 2496.41 | 2613.51 | 2610.26 | 2655.62
Voyager | 100.06 | 200.05 | 499.66 | 999.69 | 1499.58 | 1997.55 | 2445.88 | 2541.61 | 2568.42 | 2560.96
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4.2 anusalumsnevaues (Response time)
4.2.1 ﬂ’J”I%JL%’ﬂHﬂ”IS@]@‘UﬁH@QmE'EJ (Average response time)
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9190 4.2 HamInageuANUEI 1UNMTADVAUDIUNAY (Average response time)

Average response time (ms)
Ingress
100 RPS 200 RPS 500 RPS 1000 RPS 1500 RPS
GLBC 89.63 89.075 88.346 89.003 113.03
Nginx 100.14 98.70 98.744 129.723 143.624
Traefik 99.71 98.69 99.192 102.523 115.944
Voyager 98.17 98.14 98.808 113.125 126.40
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Average response time
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controller (GLBC) H91UIUAIINDN 10 — 18 AT 2YNAITTHIN 88 — 92 UAAIUIN HIUDYNI
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v Y H
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Histogram of Response times
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Histogram
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43 MIFNUNSNENNIVBITLU (Resources consumption)

ATABUMS 1FIUNTWOINTVDITLUD 910 Log UB932 UL Google Cloud Platform
FUINUANY052 U Stackdriver

431 M3lFauniielszutananaid (CPU usage)
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mi%ﬂﬁﬂﬂﬁf"hﬂizu1m 400 ms/s 1ag Nginx Ingress Controller 1% cpU ﬂlﬂ!zﬂﬂﬁ@ﬂﬁ%ﬂﬁ@ﬂ
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Pods CPU usage (n = Ingress) Voyager
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. . N
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Ia = 9 ~ o Y A [ a
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S A
AouInsames nMYszana 150 ms/s

Pods CPU usage (n = Default)
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432 M3lFNUNHBANNT (Memory usage)
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User accesses app.example.com

: e Google Cloud L4 LB

Ingress controller looks up routing
rules in Ingress Resource

Type: LoadBalancer

e Nginx Ingress Controller r----------- > @ Ingress Resource

For all unmatched traffic

ClusterlP

ClusterlP ‘
® Service: default backend ® Service: app \ngrt?ss controller routes traffic to
service: app

MNA 4.8 MINUVS Nginx Ingress controller'
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' Ameer Abbas. (2018). Ingress with NGINX controller on Google Kubernetes Engine.

Retrieved June 15, 2018, from https://cloud.google.com/community/tutorials/nginx-ingress-gke/
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® Traefik. (2018). Kubernetes Ingress Controller. Retrieved June 15, 2018, from

https://docs.traefik.io/
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haproxy.cfg configmap: voyager-test
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’ AppsCode. (2018). Voyager Secure HAProxy Ingress Controller for Kubernetes.

Retrieved June 15, 2018, from https://appscode.com/products/voyager/
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