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Kubernetes, K8s, is a new virtualized computing orchestration developed by Google
and being popular cloud computing. K8s is designed for deployment and management Docker
containers on clustered computer nodes. However, there are many container networking schemes
for the clustering. Thus, in this paper, performance comparison based on throughput, response
time, cpu performance and data download quality from Web server which connected via 3 various
container networking: Flannel, Calico and Canal will be evaluated. From the experimental results,
Calico achieved best performance especially for heavy traffic requirement. Flannel and Canal

stand the similar performance because both methods used VXLAN technology. However, Flannel
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Aiseiiden3snsidoude 3 33 Ao
1. Flannel f1%11A Subnet Network 111 10.244.0.0/16
2. Calico MY 1A Subnet Network L‘]dJ‘L! 192.168.0.0/16
3. Canal MYYA Subnet Network ﬁJu 10.244.0.0/16
Flannel Calico 1122 Canal H&491NAAALAS 10 11NT AU TLHA1IAT DN AADS

2 a A ¥ A Y =) A N Y o =
HazIAIeINTEuUN 21050418 TasamnsnisongmsiFouas I A9 1w 3.4

[root@master-node:~# kubectl get nodes

NAME STATUS ROLES AGE VERSION
master-node Ready master 3h v1.10.9
worker—-nodel Ready <none> 3m v1.10.90
worker—node2 Ready <none> 37s vl1.10.0
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root@kubeadm-masterl:~# kubectl get pods
NAME

etcd-kubeadm-masterl
kube-apiserver-kubeadm-masterl
kube-controller-manager-kubeadm-masterl
kube-dns-6f4fd4bdf-pdg7m
kube-flannel-ds-57w99
kube-flannel-ds-dtf69
kube-flannel-ds-h4rt9

kube-proxy-6fs75

kube-proxy-fhtb4

kube-proxy-jtg5b
kube-scheduler-kubeadm-masterl
kubernetes-dashboard-5bd6f767c7-pgbmj
root@kubeadm-masterl:~# [

-—-namespace=kube-system -o wide

READY STATUS RESTARTS
/1 Running 13
1/1 Running 13
1/1 Running 13
3/3 Running 39
171 Running 13
171 Running 18
171 Running 15
1/1 Running 13
1/1 Running 12
1/1 Running 12
1/1 Running 13
1/1 Running 12

AGE
43d
43d
43d
43d
43d
43d
43d
43d
43d
43d
43d
43d

IP

10.0.5.11
10.0.5.11
10.0.5.11

10.244.0.15

NODE

kubeadm-masterl
kubeadm-masterl
kubeadm-masterl
kubeadm-masterl

10.0.5.13 kubeadm-minion2
10.0.5.11 kubeadm-masterl
10.0.5.12 kubeadm-minionl
10.0.5.11 kubeadm-masteril
10.0.5.12 kubeadm-minionl
10.0.5.13 kubeadm-minion2
10.0.5.11 kubeadm-masterl
10.244.2.81 kubeadm-minion2

a ) A A ¢ 7R ad ax
HNNN 3.8 1 H1DLLAAY Pods NATDINITNDTUDIADUINUIUDTIUNLITAID Flannel

root@calico-master:~# kubectl get pods --namespace=kube-system -o wide
NAME

calico-etcd-15¢csc

calico-kube-controllers-559b575f97-pgdhs

calico-node-g9jxk

calico-node-mb9wr

calico-node-w8s97

etcd-calico-master

kube-apiserver-calico-master

kube-controller-manager-calico-master

kube-dns-6f4fd4bdf-qwzbm

kube-proxy-c91lbd

kube-proxy-gkc7d

kube-proxy-1lgk5t
|kuhe—scheduler-calicn-master

kubernetes-dashboard-5bd6f767c7-1rz16

|root@calico-master:~# [

READY STATUS RESTARTS
1/1 Running 1
1/1 Running 13
2/2 Running 31
2/2 Running 21
2/2 Running 27
1/1 Running 7
1/1 Running 7
1/1 Running 7
3/3 Running 18
1/1 Running 10
1/1 Running 9
1/1 Running 7
1/1 Running 7
1/1 Running 7

AGE
32d
41d
41d
41d
41d
41d
41d
41d
41d
41d
41d
41d
41d
41d

192.168.255.14

10.0.5.23
10.0.5.22
10.0.5.21
10.0.5.21

192.168.255.15

NODE
calico-master
calico-master
calico-minion2
calico-master
calico-minionl
calico-master
calico-master
calico-master
calico-master
calico-minion2
calico-minionl
calico-master
calico-master
calico-master

~ ) A A ¢ 73 ad an .
MAUN 3.9 UUIVDUTAAY Pods NIATOIUITIADTUDIADUNULUDILUALITAID Calico

NAME

canal-d2pps

canal-twgjh

canal-z62wm
etcd-canel-masterl
kube—apiserver—canel-masterl
kube-controller-manager—canel-masterl
kube-dns-6f4fd4bdf-vmmlk
kube-proxy-7n9w7
kube-proxy-97frs
kube-proxy-15c8n
kube-scheduler-canel-masterl
root@canel-masterl:~# I

READY STATUS RESTARTS
3/3 Running 16
3/3 Running 12
3/3 Running 13
/1 Running 4
1/1 Running 4
1/1 Running 4
3/3 Running 12
1/1 Running 5
1/1 Running 4
171 Running 4
1/1 Running 4

a ) A A 7 /3 ad
HNINN 3.10 THIIDUARNN Pods NIATDINTTODIUDIADUNUIUBDTLIUALITA
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root@canel—masterl:~#_Rubect1 get pods —--namespace=kube-system -o wide

AGE
41d
41d
41d
41d
41d
41d
41d
41d
41d
41d
41d

IP NODE
10.0.5.32 canel-minion
10.0.5.31 canel-master
10.0.5.33 canel-minion
10.0.5.31 canel-master
10.0.5.31 canel-master
10.0.5.31 canel-master
10.244.0.6 canel-master
10.0.5.32 canel-minion
10.0.5.33 canel-minion
10.0.5.31 canel-master
10.0.5.31 canel-master
asy
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Ve N ya N Ve N
| MINION - | MINION \ MINION ‘-
Proxy-Pod Proxy-Pod Proxy-Pod
Flannel-Pod Calico-Pod Canal-Pod
Web Stress-Pod Web Stress-Pod Web Stress-Pod
Web Stress-Pod Web Stress-Pod Web Stress-Pod
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root@kubeadm-masterl:~# kubectl get pod -o wide

NAME READY STATUS RESTARTS AGE IP NODE
webstress-deployment-6f84c56594-4r76m 1/1 Running 8 41d 10.244,2.82 kubeadm-minion2
webstress-deployment-6f84c56594-kfjld 1/1 Running 8 41d 10.244.2.83 kubeadm-minion2
webstress-deployment-6f84c56594-n7fvx 1/1 Running 7 41d 10.244.1.37 kubeadm-minionl
webstress-deployment-6f84¢56594-ngjrr 1/1 Running 7 41d 10.244.1.38 kubeadm-minionl

a ) A A s 7 & ad ax
MNN 3.12 YTU1DUTAAY Webstress Pods NIATDINITIADTUDIADUNUIUDILUNIITAIT Flannel

root@calico-master:~# kubectl get pod -0 wide

NAME READY STATUS RESTARTS AGE IpP NODE
webstress—-deployment-6f84c56594-7791p 1/1 Running 1 32d 192.168.168.67 calico-minion2
webstress-deployment-6f84c56594-8j6dk  1/1 Running 1 32d 192.168.168.127 calico-minion2
webstress-deployment-6f84c56594-8jjp9 1/1 Running 1 32d 192.168.84.251 calico-minionl
webstress-deployment-6f84c56594-dczgj 1/1 Running 1 32d 192.168.84.252 calico-minionl
root@calico-master:~# kubectl get pod

~ ) A A4 ¢ 73 ad ax .
MNUN 3.13 UUIDUTAAI Webstress Pods NATDINITNDTUDIADUINUUDILUALITAIT Calico

NAME

webstress—deployment-6f84¢56594-2np9z
webstress—-deployment-6f84c56594-49tpg
webstress—deployment-6f84c56594-4mmz8
webstress—deployment-6f84c56594-p2cbf

root@canel-masterl:~# kubectl get pod -o wide

READY
1/1
1/1
/1
1/1

STATUS RESTARTS
Running 4
Running 3
Running 4
Running 3

AGE
41d
40d
41d
41d

IP

10.244.1.10
10.244.2.11
10.244,1.11
10.244.2.10

NODE

canel-minionl
canel-minion2
canel-minionl
canel-minion2

a v A A ¢ s & ad ax
MNN 3.14 TU1DUTAY Webstress Pods NIATDINTIADTUDIADUNUIUDILUNLITAIT Canal
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9 Y a J
3.4.3 sanuuumsn lFusmsszuumsseuiananana
o a & sy 7 s A & A q v
Na9INAAAITzUUNMIszuIanananaaleguesuad uazaaaszuuie 14y
o A a g}/ { 4 S A I 4 1
MInaae Aiunsanaeldsunsy Apache IMeter 13nnseelaadiie 191t unsosion 1y
s v o a 9 Y q9Y a A o A o
dmsusiaeanganssumsfeaverin19u3ms (Request) 1aTeelaad llfunIounames
] o a 1 a 4
{run1allsTanea HTTP Tun1ssiaeanisfesveinldusas lundaziTasumuiues
< ad 2 A =) o [ dy
WANSA FNT10aSDIANITV1009A91
° Yt ¥ Y qU a o g
1. Mmyualiunisdesvenl9usn159119% (Number of Threads (users)) 1,000 759
. . a o [ [ { 1 Y
nalual (Ramp-up Period (in seconds)) 100 U1 AIOENAINING 3.15 1AsLAAZN1TI0UD
@ . Y 4 (Y 1 [ {
14§49 Web Stress Simulator S09ve l¥lavuia 4 Kbytes AIDEIAINING 3.16 LATTTUUIL

ADUAUBIRIUNT TS HTTP Response UU9 4 Kbytes aauinlauasy

Thread Group

Name: | Calico 4KB HTTP Request

Comments:
Action to be taken after a Sampler error

Continue Start Next Thread Loop Stop Thread Stop Test Stop Test Now
Thread Properties
Number of Threads (users): | 1000
Ramp-Up Period (in seconds): 1
Loop Count: Forever |1
Delay Thread creation until needed

Scheduler

Startup delay

3 9 o o a 3’,
MNA 3.15 11199 IMeter MMUATIUIUT DIV 19UTAT 1,000 AT
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HTTP Request

Name:

Comments:
av

GET

Server Name or IP: S 658,56 Port Number:  3000¢

v Path: | w simulatol 0.0foutput?nbyte 16 Content encoding:
¥ Folow Rediracts W Us
Parameters Body Data Files Upload

Send Parameters With the Request:

Name Value Encode? Include Equals?

~ ) o A 9v= g s
MNN 3.16 1iH190 JMeter DY UA IP Address LLﬂ%W']‘ﬁTIL"U'IﬂQ!’JTJUlG]iﬂ

\ ) - .
NNINA 3.16 151 5a31e HTTP Request tivoriu 115 Tanoan 19 lunisdesve 19

a = o I A 4 1 as 14
13115 1A8lin15A1% 1A Server Name or IP 1T UIAT o e aaasuLAaz IS AN UIUDS

d ad Ao Y o ' A 3 A s

Luﬂlﬁiﬂ‘ﬂﬂTﬁuﬂul’J 19813 IP Address ﬂllﬁﬂﬂlﬂu IP Address AT DIVTINDTUDIADUINU
<
U

Jd a

AITAIT Calico Lmzmi%'awmsfay,ammﬂ 4 Kbytes 917 Web Stress Simulator 11013

MHUAMBIEJY web-stress-simulator-1 .0.0/output?nbytes=4096

¢
IHDTIL

Ay ¥ o ] 9 3 o ?
Wa'ﬂIlﬂmﬂﬂﬁﬂWﬁ@ﬁﬂTiiﬂQﬂlﬂﬂlﬂHﬁﬂlﬂWﬂ 4 Kbytes L‘]Jummu 1,000 ﬂﬂﬂwslu

a = 1 an s I Aad Y Y
1791 100 IUIN Lmamﬁﬂaummuanu@mﬂLlsfﬂvrwamsVmammqmunaﬂummwﬁum

[

=
ﬂ\‘ig‘ﬂ‘ﬂ 3.17, 3.18 tlae 3.19

3 @ s 3 ad a
ﬂTWﬁ 3.18 1’?1?!}']%?) JMeter uﬁmnaﬂum'm’auﬁu’aQﬂa‘uGumﬂ’aummuﬂimmuim% Calico
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Label # Samples
Canal 1000

TOTAL 100 I:EI

3 @ s 3 ad a
ﬂTWﬁ 3.19 1’?1?!}']%6 JMeter Llﬁﬂﬂl'lﬁ'lclufﬂ'ﬁﬂ'ﬂﬂﬁu’ENﬂa‘lJﬂlﬁ]ﬁﬂﬂulﬂutuﬂ‘iluﬂniﬂﬂ% Canal

Ay v o P P 2 o Y
waﬂllﬂilmmimammamwamammum 4 Kbytes \wlusuau 1,000 asanelu
Aa ~ 1 ax AN~ ad Y Yy
87 100 21U LAaZITAUMNUILDS AT A I8 I WanInaao s una lumsaeuauod
o 14
Aa31N 3.17, 3.18 Az 3.19
o YA Y Y Y a o Y
2. mrualdiinsdesvenlyusns (Number of Threads (users)) 31UIUTIULUAD
g . . a A o 9y J
2,100 A39 Molunm (Ramp-up Period (in seconds)) 6 IUIN mmssesve ldvuia 20 Kbytes
= 9 [ dy
Tasdanyaznssodvonall
a A Y
- AUINN 1: 100 N1TIOIVD
a ~a 9
- AUINN 2: 200 N1TIOIVD
a A 9
- AUINN 3: 300 N1FIOIVD

a A 9
- IUINN 4: 400 N1TIDIVD

D

=1

- 3% 5: 500 MIFBV0
a A 9
- 319N 6: 600 MITDIVD
o ' R 9 ~ ~ ' ] o
HAAIAIDE19NITAIAINITS 091N IMeter TUN 1NN 3.20 Tasudazn133 v 13
4 Y 1 [ §
Web Stress Simulator 30490 1189119 20 Kbytes A29819690 197 3.21 1ALTLUVITADUAUDY

#1854 HTTP Response YH1A 20 Kbytes nauun 1¥iauasy

jp@gc - Throughput Shaping Timer

- Throughput Shaping Timer

Requests Per Second (RPS) Schedule
Start RPS

Add Row Copy Row Delete Row

v Y
MNA 3.20 M99 IMeter MMUATIUIUTDIVBII 1HUTAT 2,100 AS
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HTTP Request

Server Name or IP: 192.168.56.2 Port Number: 30000
HTTP Request

Method: GET =13 0 by Content enceding:

Send Parameters With the Request:

Name: Value

~ ) o A 9v= g s
MNN 3.21 1i1U190 JMeter DY UA IP Address LLﬂSW']‘ﬁTIL"U'IﬂQ!’JTJUlG]iﬂ

; < L s ;
1A 3.21 1Wumsad1e HTTP Request tiiorilu1ds Taneai 14 lumsdosve 14
a ~ o < 4 J ' ad J
U315 laglinisniviua Server Name or IP 11 UIAT 0901 ELADTAINUADZITADUINULUDS
] ad do Y o 1 = < 4 s
Lu&]miﬂ‘ﬂﬂ"l‘lfiuﬂll?] #29819 IP Address NUaaUYU IP Address 1ATOINAIADTUDIADUINY
< a A o
Me311I35ATT Calico uaxms%’mmmﬁ’ay‘amum 20 Kbytes 311 Web Stress Simulator 11119
o 2 .
MUUANIBIL Y web-stress-simulator-1 .0.0/output?nbytes=20480
Ay g 0 ¥ o 3 o ¥
WEW]Ul@i]1ﬂﬂ15i]'lﬁ’f]\‘lﬂ'l'i§@\i"llﬂ"uﬂisllaellu'l@ 20 Kbytes Lﬂumuau 2,100 ﬂi\iﬂ'lflel,u

a ~ 1 an J 3 ad 9 Y @
1307 6 IUIMN Lmamﬁﬂaumugumm@niﬂ"lmwwamS‘Wﬂammqmunaﬂummauaumm

~
5UN 3.22, 3.23 118 3.24

U

Label # Samples Average
Flannel 2100 275 3 1470
TOTAL 2100

Y ) > /3 ad
ﬂTWﬁ 3.22 YiH19® JMeter Ll,ﬁﬂd!’smclumiﬂ’émﬁuEJﬂﬂamlmﬂf]umuma‘imﬁn‘iﬂ?‘?ﬁ Flannel

4 v s I ad a
fﬂWﬁ 3.23 ﬁﬁlﬁlﬂ JMeter HEAIa UM SADUAUBINALVDIADUINUDSINAITAID Calico
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Label # Samples

Canal 2100
TOTAL 2100

3 @ Jd I3 ad A
ﬂ1Wﬁ 3.24 Wﬁ}'mﬂ JMeter LLﬁmnaﬂumiﬂ’a‘uﬁu’e)\1ﬂ’mJ“llmﬂ’aumuluﬂ‘imm’ﬁm% Canal

3. mnualiunsesvedn19u3n15 (Number of Threads (users)) S1HIUTINLED
o . . a A o Y J
2,100 AN mﬂclunm (Ramp—up Period (in seconds)) 6 3UIN mmiiawa'lwamum 40 Kbytes
4 [ [ 4 4 4 a Y g’z [ =Y 4
MWo3AN131191LYD9 CPU 1841AT8INaIAD3 HaZIAI 0 uiloy Wi ounaialSuansan
1 Y
Tvandoyavounsosnaae tazU3unm ThroughputInelianyaenss ool

A Y
UINN 1: 100 NTTIDIVD

)

A ¥
N 2: 200 N1T3DIUD

1
D
=h

1

3: 300 N5509U0

()
=)
=)

1

4: 400 M3I509UD

()
=)
=D.

1

1 5: 500 M350V

1
DD
=)

1

)}

~ Y

- U0 6: 600 NT3DIUD
@ 1 2’, 1 A A ~ 1 Y Y]
HAAIAIDEIINITAIAINITTDIUDN IMeter TUA NN 3.25 Tasuaazn1ssoave 11§
4 9 1 [ 1
Web Stress Simulator 30998 1@u119 40 Kbytes 20819890117 3.26 1ATTZVVITABDVAUDY

@28M a9 HTTP Response YU 40 Kbytes navanInauasy

jp@gc - Throughput Shaping Timer

Requests Per Second (RPS) Schedule
Start RPS Duration. sec

Add Row Copy Row Delete Row

a ) o ° ¥ Y qY a 3
HNINN 3.25 11UH190 JMeter mﬁuﬂmuﬁu‘iﬂwawﬂ%mmi 2,100 A3
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HTTP Request

Server Name or IP: | 192 57 Port Number: 30000
HTTP Request
Method: GET ¥ Path: web-stress-simulator-1.0.0/output?nby 0480 Content encoding:
y ¥ Folloy s W Use ive Use multipart fform-data for POS

ata Files ad

Send Parame

a ) o A v = 7
MNN 3.26 1iIU190 JMeter DY UA IP Address LLﬁ$WTﬁ°VIL"U'm\1!'J‘U11"‘]fﬂ

. ) . .
0INA 3.26 151N5a319 HTTP Request it u 115 Tanoan 19 lumsesveld
a =\ o I A 4 1 as 4
U3N13 1AelN15N1HUA Server Name or IP 11 UIAT0INIEIADTAINUADLITADUINUIUDS
< Ad Ao Y o ] ~ 3 A I'4
A ANA1MUA 1Y @20819 IP Address Nuaa iy IP Address AT DINIAADS VOIABDUINY
s I ad o
1o5IAITAID Flannel 1azn13309u0003auUIA 40 Kbytes 910 Web Stress Simulator 111115
o 3
MAUANIELLY web-stress-simulator-1.0.0/ output?nbytes=40480
o 4 o v o 4 J 4
Tunsmviue IMeter 19111715 3AN1TNI1UUBI CPU YDA 090 TADS ALIAT D
H Y 1] v H
Huleu 1aAId10819015AIANND IAN13 19911 CPU 71 IMeter 9395 Flannel A0 1NN 3.27-

3.29

SSHMon Samples Co

Samples Colle

1e | Private Key (PEM) Pas
ubunti sar-ul1l|aw

3 3 o & 1 4 4
ﬂTWﬁ 3.27 W’I:ﬁ%’t] JMeter MYiUA IP LLaZﬂWﬁﬁ@’lu"ﬁIﬂi&!ﬁ CPU GU’E]\Hﬂ%@QiJ'IﬁW]’E]i
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SSHMon Samples Collector

“tor Minnion 1

Private Key (PEM)

Username | Private Key (PEM) as Comman
2 ubuntu u tu sar =u 1 1 | awk '/AAverage: /{print 10

MW 3.29 111190 IMeter MU IP wazMdieudoya CPU vounseeiiuiion 2

o ] ~ I 9 [V 1 A =2 v
#19819910010W%N 3.27 1Jumslganludnuay SSH W1uN13 IMeter tivoA9p3ya
Y ] 1 9
CPU Taslin13muua IP Port W3®N14 Username Wag Password Y0913 090404015 1NN
Y A ° o & A = g = o vo &
LADIUNITAIHUAAIAY sar tNOAITUBYA CPU 3 1un1snaaoatl 19aA1da sar—u 1 1 | awk
I { o

‘/"Average:/{print 100-$8} 11131 % YSuams1Fau CPU a1 vaugh IMeter 1911

Ay v ° 9 9 3 o &
#afnlaninnssiaeanisosuedoyavuia 40 Kbytes iduiiuiu 2,100 a5enelu

a = 1 axy =] ad Y [ A
1387 6 IUMN Lmamﬁﬂaumummmmasﬂ“lmwwamimammgﬂ‘w 3.30-3.32

timeStamp  elapsed label  responseCode responseMessage

1.52747E+12 0 master 12.73
1.52747E+12 0 master 16.19
1.52747E+12 0 master 20.54
1.52747E+12 0 master 28.82

a o ¢ 72 o D) A s a o =
HMNN 3.30 maﬂnllvxlmﬂm!,cvuﬁmﬂﬂmm CPU 99430308103 N JMeter (VIUUUND
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timeStamp  elapsed label responseCode responseMessage
1.52747E+12 0 Minnioni 64.95
1.52747E+12 0 Minnion1 35.9
1.52747E+12 0 Minnion1 39.9
1.52747E+12 0 Minnion1 46.32

a o ¢ s < v A a4 d‘ - o =
NMNN 3.31 G]'J@EJ']QUl‘V\IﬁLﬂ'E]ﬂclfuﬁfniclflﬁ'lu CPU v9A393UUIHeU 1 N1 JMeter (NIUUUND

timeStamp  elapsed label responseCode responseMessage
1.52747E+12 0 Minnion2 73.82
1.52747E+12 0 Minnion2 35.2
1.52747E+12 0 Minnion2 37.95
1.52747E+12 0 Minnion2 46.7

a o ¢ s 2 ] A a4 i a o =
HNINN 3.32 GI’J’E)EJNhlV\IﬁL‘lJ’t’J'i!,“]flmﬂﬁﬁlﬂf\ﬂu CPU 924703 ULIHEU 2 N IMeter BVHUUND

) (% = a A 1 A~ ad 1 axy =
rSUMIUToUNeUlseanTMNIEHINADNUIUTIHANTALARZ T SINDINTS

Aa 4 o = o
ARz UotazLanITIvazRea 13 luunda 11
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=
unn 4

MsNAaazHan1sIvE

dy 1 = = a o a a o A Y =3
GI,‘L!“lJ‘1/]‘L!i]gﬂﬁW’JENNaﬂTiﬁﬂ‘HTJﬂﬂllﬁ$ﬂ1iﬂﬂﬂi1t’lwﬁﬂ1i’3ﬂﬂ L‘W’E]GI,‘H‘VIiT]JiN

a a 4 ] 1 14 a, v 9
ﬂig’ﬁ‘ﬂ‘ﬁﬂ'l‘Wﬁlliiﬂu$ﬂl'ﬂ\1§ﬂllﬂ‘ﬂﬂ'lfilﬁf’f]llifl\‘lLﬂ%@ﬂﬂﬂigﬂ'NQﬂEJULWHLu@i 3 'ﬁi Iﬂﬂfl?i'ﬁlf]

Y
[ v A

11357398 A9l

Y Aa

1. manfSeuiieunarlumsaeuaueinauudiglFusms Taeld lgusns 145y
Y 9 Y
doyalumsiosvensuaiu

I~ =1 o A 4 A a ~
2. M3fSeuMeun13iaIUved CPU Y9 UATRINNTIADS ANl UIT oY
1 Y a
senINms IiUIms
o
3. mafSeuieulSnumsannd inaadoya
4. msuSeuneulsuin Throughput

Y A a

4.1 msdszdivdszansmumamunalumsnevaveanauindsdliuinms Taenglyuims
Yo Y Y v
Tasudeyalumsdesvensudiu
= 9 J
4.1.1 5wazdeamMInaaediesve liduuia 4 Kbytes
msnaaeamrualiiinisiesved 19U 01591191 (Number of Threads (users))
9
1,000 159 718 119a1 (Ramp-up Period (in seconds)) 100 3117 Taguaaznssoavelids web
4 1
Stress Simulator 399v8 TWldvu1a 4 Kbytes HAZITUVITADUAUBIAIUATAS HTTP Response
[ I { 1
YU1A 4 Kbytes nauin 1¥auasy TaadlumsiSeudeunarnldlumsaeuauesszviieneu
s 3 ad . Ay ¥ o 9 9
IMUILDFITIAITA Flannel Calico 182 Canal Tagwai 1491nn1591a04m 350990 toyaun 4

Kbytes LAAIAIAITINN 4.1 1aZAINN 4.1-4.3

d' A = 9 [ g’/ a =
A3 NN 4.1 nami%’iummamfumﬂﬁmiawammu 1,000 A4 1w 100 210

s I3 ad
ABUNUIUBDILUALITA

Flannel Calico Canal

1391 (ms) 2.232 2.151 2.251
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1 1 "
| Y innuanuiluudazilanat Flannel
90
----- MEAN
{l
Sﬂ : ......... “EAN.'.SD
]
Yy assmmamas “EAD_SD
70 :
]
"« i
= &0 [
[ ]
& i
] .
[ 1 H
2 v
a 40 P
= [
30 P
20 !
o
1 H
10 : :
1 H
o 1 12 255
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2iraran

2N 4.1 p5uaaImsuanuaanud luaaz 39198135 Flannel N381309993114911,000

9
A54 11 100 39

100 .
] . ' -
— i nruaTudtundaslanan Calico
a0
e N~ MEAN
i
B0 : ......... MEAN+SD
1
[ N i MEAD-SD
70 :
]
G i
- [
- 1
G |
g so ,
ol 1
s :
« 0 H
ES i
30 i
I
i
20 1
1
1
1
10 ]
1
i
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2191181

2N 4.2 5 uaaImIunuaanud luunaz 1199135 Calico NIMNF0IVOIIUINTL000

Y
A54 lu 100 0
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100
, o, ;
Y%innuanualuwaazainenan Canal

S0

] MEAN+SD

S 1 £ O MEAN_SD

-l

%EMMUAINA

50

40

30

20

i2.68

2ira1An

a A 1 ' as Y ° ?
MNN 4.3 ﬂiWWLLﬁﬂ\iﬂ'lil!fﬂﬂlLENﬂ’NiJﬂGluLL@]ﬁWF’NDaTJ‘E Canal NTUIDIVDITUINUL,000 AT

11 100 3179

4
4.1.2 1azideamInaaseyeave liavuuia 20 Kbytes
msnaasamrualiiinissosved11¥u3 01591191 (Number of Threads (users))
Y
2,100 759 7181141781 (Ramp-up Period (in seconds)) 6 3119 Taguaazrnis5oeue g web
I3 [
Stress Simulator 394v0 ldv11a 20 Kbytes HAZITULITADUAUDIAIEAIT A HTTP Response
o I 1 1
Y119 20 Kbytes nauu1 1auasy TaalunisnfSeumeunanlylumsaeuauesssning
s d ad . Ay ¥ ° 9 9
ABUINUIUOF1TIAITA Flannel Calico Az Canal Tngnai lav1nn1siiasinissevedoya

YUIA 20 Kbyte LAAIAINITINN 4.2 LAZNINN 4.4 — 4.9

d' A 9 o g’/ a =
M3INNN 4.2 nami%’“lummauaumﬂﬁmi@wemmu 2,100 A33 Tu 63U

J I ad
ADUNUIUBDILUALITA

Flannel Calico Canal

NAUNAYTIN 382.56 365.18 380.10
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g 50
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BOO

Flannel «««:- Calico = = Canal

=l
=1
=]

=4}
=]
=]

500

nawldluaseavauaaaan (3ui)
8
=

0 1

=]
w
s
w
@
=l

an

M 4.10 nsluaauFoumsunanldlumsaovauesluuaazis

4.13 UATIZHHANTNAQDY
A < Y1 J I3 ad aa . Y
INAT19N 4.1 1AL 4.2 VLHU LA ABUNUIUDSITAITAIT Calico 191a11uns
Y = ad as Y 1 1 [

ADUAUDIT 087190 2 25 1123 Flannel 118 Canal 1 Han1INaa01 luLanA 1 U AN

~ ~ = ~Aq Y ' Aan
NN 4.1 -4.9 NUAAINITUINUIIANVAUDINAN T 1UNITABUAUDIVDIUAALITADUINY

J 3 ad 1 an . = Y 9 ' 2 @
WBFITANSANILINLDY WUIIT Calico UANNAINYBINTINHBENI AZINTNTZINIAIVD
9 1 AA 1A an
PoyaUAUNIT NTUINUIIAIINDANIIDN 2 5

~ A A ~ ' A '
HAZIINMNN 4.10 Wonasana1n s lumsaeuaussluuaazds azwuianlu

MIABUAUDIVDIIT Calico TuF19NLTN 22 1Far lumsnouauoInn19n 2 33 uatiie

' ~ 9 ~ 2 ' A < Y1 ax . 9
naw liueziimsdesueNgeiuedisaeiiion azwiu1aa13% Calico 19a1lumsnouduss
Y = <3 Y a A 9 d 3 ad ax
Wosas Farziu Idndszansnmnisaunar lunsnouaueuo IR0 UL S AN AD

[ e 1 4 o

Calico 1¥WadNWH AN Flannel 44ag Canal 11199910013 %191U Y04 Flannel 4ag Canal U013
191 ug1iuy VXLAN Encapsulation 111%@09149197a1114n15 Encapsulation 1 Na@ 11409

Header 1971 11 Tunsinimns Gedamald ldannnn
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o A d 1 A Al
4.2 MmafSeuieumsiianves CPU vonIouNaIaes Hazin3oaliuilauszyiinams
Y Aa
THuSms
42.1 T10a2PYAMINAND
o Y 9 9 Y a o

MInaaeIn1vualiinisiesved119u5n159 149U (Number of Threads (users))
Y

2,100 759 7181141981 (Ramp-up Period (in seconds)) 6 311H Taguaazrn1s5oeue 1Ude Web

4 T
Stress Simulator 38498 1W@Y119 40 Kbytes 11223 UVITADUTUBIAIYNITAI HTTP Response
@ Y I ~ ~ o A

YUIA 40 Kbytes navuldaunsy TaolunmsfSeufieounisviiauves CPU vo A5 09

14 4 a { 1 L~ ad {

AN LAZIATENNUIIIUTEHINABUINUIUBSLITALISA Flannel Calico 118 Canal lagnah

1annmstiaesmsdosuodoyauiin 40 Kbytes LAAIAIA15199 4.3

d' o A ~ A J A a ~
M1919N 4.3 MIMNUUYDIFNYUDIUATOINTADTLUALIATOINUUYU

% MSNIUUBY CPU

Master Server | Minion Server 1 | Minion Server 2

Flannel 32.93 44.16 46.43
Calico 30.89 42.15 42.19
Canal 33.44 45.06 42.69

42.2 AATIMHANMINAADA
91NA15199 4.3 11BWTUINTNINUVDI CPU YBAUATBINIAADS LaZIAT0INY
(Heu WUIIT Calico UM 311UV CPU 1198071 Flannel 1182 Canal 1% 11199910015911911
=\ 9 . [ YA 9 '
Y94 Flannel 1ta2 Canal In1519N38119UM5 VXLAN Encapsulation M 11N1Sunaveyaludiy
4 { 1 1 Y o 3 4 o
Yo UIAADS (Header) N1Fdsdoyaszninany lddedinisldau cPu mndueriing

Encapsulation
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d:
43 manfseumeulSinamsanilvaadoya
= 9 4

43.1 5wazdeanMInaaediesue llduuia 40 Kbytes

o Y A 9 Y a o
MINAaeIN1viualiinissesved1 190501591424 (Number of Threads (users))

g’/ . . a ~ J A v
2,100 193 nelunan (Ramp-up Period (in seconds)) 6 3UIN Tasunaznisdeavelids web
14 [
Stress Simulator 34v0 lvldvu1a 40 Kbytes LALTTUVILADUTUDIAIBNTES HTTP Response
@ I a 4
YU 40 Kbytes navu 1iauasy TaailunmsnfSeudievilsuanmsarilvaadeyauy
A Y a ' s d ad . Y

mimpﬁ%mmi FENINADUNUIUOILIAIISA Flannel Calico 11a2 Canal 1asHai 1431n0n13

$1899M15509UBTYAVUIA 40 Kbytes HAAINIAITINN 4.4

v & ] J
Mms19h 4.4 ManfFeueniSuamsani Ivaadoya vina Tvd 40 Kbyte

Flannel Calico Canal

Download (kB/Sec) 13,879.23 13,925.78 13,851.06

{ v < @ D) ' P2
1003190 4.4 uaaalirudsunansai naadoyanundsuansai ivaa

03 aY04 Calico §9n11 Flannel g Canal 1%

4
43.2 51adeamInaanddeave duuia 100 Kbytes
mMsnaasamualiiiniseosved 1¥u3 01591191 (Number of Threads (users))
Y
2,100 759 7181141781 (Ramp-up Period (in seconds)) 6 3119 Taguaazrnssoave 1ds Web
Stress Simulator $94ve 1Wdvu1a 100 Kbytes HALTTUVITADVAUDIAIUNITES HTTP
[ I A o
Response Y110 100 Kbytes navunliauasy TaatlumsfSeuiendSuanmsavan
9 A Y a [ AN~ ad . A 9
ToYAUUIATOI 1FUTNT TTUINADUNUILBSITIAIISA Flannel Calico 11az Canal Inonah |

1NN T1009NITT0IVOTOYAVUIA 100 Kbytes HAAIRIAITNT 4.5

! @ ¢
m319i 4.5 m3fFeufeudsnamsarni lnaadoeya vuialild 100 Kbytes

Flannel Calico Canal

Download (kB/Sec) 16,631.74 16,833.91 16,549.17
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{ < o 1 o
1015197 4.5 uaasldmulsunamsarni lvaadeyanunfsnamsaiilvas

"’lsllﬂgaéllm Calico q\iﬂﬂi Flannel 18 Canal 152319 1%

433 "3miwzﬁwamsmam
d‘ d‘ a =1 =Y o 9 1 2}_,
AMNATTNN 4.4-4.5 LlIE’J‘Wi]"liilﬂﬂ"lilf]ﬁEJTJ!,‘VIEJ‘].I‘]J5NTmﬂ1iﬂ13uIﬁaﬂﬂlﬂy‘aWU’JWN

an . Y 1Y I 1
35U94 Calico 1MHAANNANI Flannel 1tag Canal

4.4 m3nfeuinev3ana Throughput

44.1 51002199ANTNAADI

o Y 9 £l Y a o
mMinaaesmrualiinisdosved19u5n158149U (Number of Threads (users))
v
2,100 759 718111781 (Ramp-up Period (in seconds)) 6 3119 Taguaazrns5oaue 1 Web
Stress Simulator 39498 1W§v11A 40 Kbytes 112z 2 UUILADVAUDIAIBNTAI HTTP Response
@ I 1

YUIA 40 Kbytes nauan 1¥auasy TaoidlumsfTeuieudSuna Throughput 5311319A9UMNY

s d ad . Ay ¥ o P P}
Ie5IHAISA Flannel Calico 4z Canal Tagwai 1a91nn1ssiaeanisiosvodoyavuin 40

Kbytes HAAIAIA13197 4.6

M3197 4.6 M3fSeuneuysuna Throughput

Flannel Calico Canal

Throughput (Transaction /Sec) 345.6 349.1 341.9

{ < a ' a
10A1519% 4.5 uaaa i 1581015 Throughput 3133181715 Throughput VY84

Calico UA1g4NI1 Flannel 1Az Canal 1523104 1%

4

MNNAMINAADINNANWEINTToUNeUYTZANTAINTEHINADUNUIUDS

2 ad X Yo ~ = Y3 1 an . Y v 7
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= 31; 9 dl

A Y 4 9 2
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Y o A A
NNATUNTINTNIUUYDIFNEY
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Abstract
Kubernetes, K8s, is a new virtualized computing

orchestration developed by Google and being popular
cloud computing. K8s is designed for deployment and

t Docker co s on clustered computer

1

nodes. However, there are many container networking
schemes for the clustering. Thus, in this paper,
performance comparison based on throughput and

response time from Web server which connected via 3

593

various container networking: Flannel, Calico and Canal
will be evaluated. From the experimental results, Calico
achieved best performance especially for heavy traffic
requirement. Flannel and Canal stand the similar
performance because both methods wused VxLAN
technology. However, Flannel is most simply for
implemented.

Keyword: Docker Containcr, Containcr Nctworking,

Kubernetes, Flannel, Calico, Canal
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