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ABSTRACT

Nowadays, there are many methods for load balancing on container clustering using Kubemetes which
have a different operation and feature. Thus, this arlicle presents an installation and test of layer-7 load balance
controller which functions as an HTTP/HTTPS load balancer for accessing service on Kubernetes containers
cluster. There are 4 types as follows: 1) Nginx Ingress controller 2) Traefik Ingress controller 3) Voyager Ingress
controller 4} GCE L7 load balancer controller (GLBC). The study will evaluate and compare the performance and
efficiency based on traffic throughput and responses time.

The resuits from this study revealed that the most efficient method in case of throughput is GCE L7 load
balancer controller (GLBC) with accounting rate for more than 5,000 requests/second. Traefik Ingress controller,
Voyager Ingress controller and Nginx Ingress controller can be accountable for 2,600, 2,560, 2,200
requests/second, respectively. Regarding the response time, it was found that GCE L7 load balancer controller
{GLBC) takes the least time to response, followed by Traefik Ingress controller, Voyager Ingress controller, and
Nginx Ingress controller, respectively. Additionally, the response time has a high tendency depending on the
requests per time unit. However, GCE L7 load balancer controller (GLBC) is the best option for public cloud
(Google cloud platform) in terms of its convenience since it was already installed on Google Kubernetes Engines

without additional Ingress Controller installation.
Keywords: Cloud Computing, Containers, Kubernetes, Load Balance, Ingress controller
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[} Nginx Ingress controller juﬁﬁ”ﬂmﬂﬂmju‘m Kubernetes (Kubemetes, 2018)
2) Trafik Ingress controller (Traefik, 2018)
3) Voyager Ingress controller ﬁﬁwamuuﬁuﬁmmm HAProxy (AppsCode, 2018)
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4) GCE L7 load balancer controller (GLBC) FuflusguyInaamandfitludnSerouu Google
Cloud Patform (Kubernetes, 2018)
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Server
Components

Worker Node
Processor 2 vCPUs
Processor Platform Intel Broadwell
Memory 25GB
Disk 100 GB, Standard persistent disk
0s Ubuntu Linux

3.2 TumoUMINAdaD
1) afeszuulssurananowumiiesndmaesnueSuRia U Google Kubernetes Engine Tagfiniua
NSROINTVOAUATOS Worker Node Arnmvazidonluriaof 2.1 aoifeonssuuazeisiedi 1
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¥ Ed
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3) a5 Service ussuuguesiuia isidlududndesewine Extemal network A Cluster network
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- AIIENTAIUMIIALSMS (Throughput)
Asnwemse lums iuSasveeszuudentaniar lumstadseEnininuee Web

< g

. o) o = Yy a i ¥ 1 g a - &
Service nzuumﬂn}u mmunmmmiwmmﬁ lﬂﬂawuwnauﬂmum (requests per second) FIN1FNATOU

Re

1Y)

Ta3deil sxdannuamnsatumsidudons (Throughput) Tum1iae requests per second Tagyiinisnamey
mdh 19U n1sRand 100 - 5,000 requests per second 48 Tal51iAT3 wrk2 (Gil Tene, 2018) oz fnHaRszLY
awsa iy 1dese

TassmuammsiiimesflFlumsnazey voaTusunsy wikz £4i)

- t: $117% CPU Thread A 15N 15nAgoL = 2 threads

- ¢ : $1U T Connection = 10 connections

-d: szoznmi I lumsnadou = 30 Sufi ()

<R : 9147 Requests AD TUH fnnaou= 100, 200, 500, 1000, 1500, 2000, 2500, 3000, 4000

LES: 5000 requests/second

- anuilumanouauo (Response time)

2 - a ] A w R o Ha o & =
fananfildlunsfadessniruaiead i (ctieny fusgrfl¥ Ui serven sufivaan
Y e o a
| 1ﬂ'5'l,lﬁ.l'€ligﬁ%ﬂllﬂﬁﬁ
Response time =2 * Transit Time + Processing time (at server) (1)

<= 1

Tagfl  Transit Time fio a1 lunsdatoyadoganuisiumaniote
dr r <) a _ aa f 3
Taen 211 Response time defintiaaniu Tad5u#t (s) lunsnaasvilsssnisnagouns
WhlFu3nsszun Taoldlysunsu Apache JMeter (Apache Software Foundation, 2018) nagowmiaziuinug

P = o v o ﬂi"
narfissvyldlunsneumriswesdunsanouInsamed 4 gy lunsdidrg q duil

- T 100 requests Tuaat 1 i
- $7U7Y 200 requests Twaan 1 Jund
- $IUIU 500 requests a1 Suf

- $1UIM 1,000 requests  1113@1 1 Juil

U9 1,500 requests 1UEIA1 1 U9

TnnansUNIMInaaou 1N 4 x 5 =20 N3l

4. Han13 398
nnAareumuTTauziazlssininmvesBunsanouTnsamed S1umn 4 iy Rbhunneaoy

uuizuuﬂﬁﬁma%{@maiuﬁﬂ 11 Worker Node 31171 3 Node fiYha14uu Google Cloud Platform Huanis
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4.1 ANNANIDIUNSIHUIMT (Throughput)

g 2 nememamsnBoudisuarmmunselumsuSasvesszun wie Throughpur WanIT
NGO UWLIT Nginx Ingress controller E‘E'lﬁJ'l‘.iﬂclﬁ‘lJ?iﬂ'liliﬁﬁﬂUﬁQ‘ﬂ Afundelszinm 2,200 requests/second
o @ ode o - ol & ] Y @ y ws &
d1uftilsednEa1wAvuns fle Voyager Tngress controller fzmizaliuinis 1dAdunia 2,560
requestsisecond 1A% Traefik Ingress controller ﬁmmmiﬁﬁmﬁ‘lﬁ'ﬁﬁwmﬁﬁ 2,600 requests/second ATNHIAL
TaeH GCE L7 load balancer controller (GLBC) asa s ﬂ’]iliﬁymﬂﬂ'l"l 5,000 requests/second c"ﬁqz;ranh

o 4 4 P
Tnnungafigaildlunisnaaey

Throughput
5000 AL : o
Ingress /,/‘/
4500 - A g o b
= 40001 Q@ - Teaafik e
] ——— P
$ 3500
E: a
B 3000 | < ;
E2 f
L as00t §
2
2 2000 ¢
1]
2
© 150G F
L
0
Q{
o 1000
500 47 ‘
ole? , , . i
0 1000 2000 3000 4000 5000

Number of requests (requests/secend)

717 2 waaaranisnageuauE s lums I¥UI NS (Throughput)

4.2 ANUENUMINDUAHDY (Response time)
gl 3 vamaswesnnus lumsaeuausundo wio Average response time Tnsnageuiy
o 1 ]
TTHIU 100, 200, 500, 1000 LAz 1500 ATI HANITNATOUNUI1 GCE L7 load balancer controller (GLBC) fif1
4 o e A 2y a 1 a a  a At 5 e sl a a o w
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o o . r 2
fi0 Traefik Ingress controller a1 Voyager Ingress controller MUANAL LA Nginx Ingress controller HmanuGa
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Average response time

180
Ingress \
140 b —d— Nginx
—&— Traafik

- g \fOyAGET
w e et
R o GLBC |
(2]
E
g 1201
]
cC
g
e 110+
@ ;
= :
&
%’ 100 -

80

50 :

¢ 500 1000 1500

Number of requests

31U 3 namamansnageunui lumsaeuruounie (Average response time)

Histogram of Response times

50 T

500 requests

-
(=3
T

Frequency
w0 L om @D
o (=1 [=] Ll
- " :

b
o
T

L e O
90 95 160 108 110 115 120
Response time (s}

71l 4 uraamsuanuusemuEvemamnadouaTE2lUNABUTUBA T 500 requests/second
sngU# 4 fuaaansuenussnanud vesanisnarouaamdlumsaevauesiisuau soo
requests/second °lu1qﬂ 9 SumsaaouInsaaod il'lﬂgﬂ‘ﬁ 4 9¥WUI1 GCE L7 load balancer controller (GLBO) i
Suaunian 70 -90 ads ogfidrznds 89 - 90 fadTurfl FuleontwosdunsanouTnsmanisu q lavit
Traefik Ingress controller, Voyager Ingress controller &2 Nginx Ingress controller ﬁ%’maummﬁ szuin 40
n¥a agfimssana 96 - 102 Tad3urf Sauansilimanud lumsneuaunafishn i GCE L7 load balancer

controller (GLBC) (A1 Response time Tiow Llﬁmadﬂﬁﬁﬂizﬁﬂ%mwﬁa)
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5. unagiuez ey
5.1 apdnamsnamoy
muﬁﬁ'ﬂﬁmmsmaﬂuﬂﬁzf“m%nnwaqﬁumsaﬂauimamas“uuszwmumuma%ﬂﬁ'ﬁma%ﬂmaﬁ'
WA HANTINAABINDN
TudruarurmsaiunsT¥uInts (Throughput) W11 GCE L7 load balancer controller @175 0

k4 1
ar ] s

THu3ma18nnn 5,000 requestsisecond FagandvmnfigsfigailFlumsnameuluanidiod dmuals
ﬁ 5,000 requests/second) 384041179 Traefik Ingress  controfler ﬁmmsniﬁu‘%ms‘lﬁmﬁa 2,600
requests/second, Voyager Ingress controller ﬁmmsmiﬁu‘%mi 18 méﬂ 2,560 requests/second LL81& Nginx Ingress
controller e 131514 mAo 2,200 requests/second MUEITY

Tuduanuiilunseeuauss (Response time) WU11 GCE L7 load balancer controller @1u138
asuuedldiiafiga Tunn 9 manadeu (4N 9 147U requests do Furk) SunsanouTnsaaefAneuausa
183 uiludrdudaut fie Traefik Ingress controller, Voyager Ingress controller H@% Nginx Ingress controller
audunazaE lunsaeuaueiiuu Whigatudesuafilunsfesvedeyademitananiiin
H’Tuiuna q sunsanouInsamed

5.2 Yarruenue

D Tumsihdunsaaey Tnsaaes Wldnwumsdddmaani@sy q fsmwnwazanlunsls
aufivenmilonnvemaveaninageyluenGiun (Throughput 1182 Response fime) 1BU A155845Y
Web socket, N155845UR151815¥a TLS, N13311 SSL Termination, A15180NHTDUTLUAL Load balancing
algorithm ‘E’ufﬁ, 53UY Logging Mazilszundaufumaziaainadoyaada (Dashboard) e ldsznenlunts
aaduludenldbunsaaounsames

2) MsnAEEUEA TN IY Google Cloud Platform #8199z iinans naaeufnataniouiiol
nagaundalFenuusEun Public Cloud B1 9 1i18991nY52 8T AW 952UV Cloud load balancer LAy
AlsEAnE nmveas A 0 16UUTEY Public Cloud W q gurmamsduiivauiteae Tlveduiiuns

4 1 . . o
NAADIUU Public Cloud szwﬁ'uc} 1% Amazon web services, Microsoft Azure Has IBRM Cloud n}uﬁ'u

eAT1381984
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