
2018ÛÜëÂ�ĺÍ�ƲƂĄƪ� ĄƪÉ� 

G-23 

S_iI$«ƅ¢�ŋîň!MPOă�"14 
ŪČ�UPSjmB�å7«ŷ��4 
UPSjmBƧľťĺĄāHJQ` 

A System for Supporting Management and Operation of Network 
by Visualization of Topology and Touch Operation 

ŻĿ�ũĽ†� � � wª��µ‡�
Hiroki Fujita� �   Nobukazu Iguchi 

�

�j 1�3��

}ì¢ôŽ0Be<TGmZJ$Đ¥"��ǆUPSj

mB"Õ�4ƃ~	Æ¢���4Ǉ��&}ì¢ôŽ"1

3ǆ}ìGmX! $}ìĤ·$ơ ǆŘ¡ǆ�ƶ	Óč

"ż�41�"!��Ǉ�$1�!ļÄ$Æ¢"13ǆU

PSjmB$ğñ0ƉÏ"/Æē	çƃ�!4Ã®		4Ǉ

ãěÀ$UPSjmB�%ǆƉÏ$Æē	çƃ�!4�(

"ǆgmM0J;PO����UPSjmBĤ·,�"Ɖ

Ï7ċ�çƃ		4Ǉ�$�.ǆ}ìĤ·$ơ ǆŘ¡ǆ

�ƶ$¸ą	Å �4"�5�ǆUPSjmBĤ·$ƉÏ

Æē"ÈÉ!ďƱ	çƃ�!3ǆÕè�4��	¹Ƽ�!

4Ǉ���ǆ13ĝƙ"UPSjmB7�å�
4zŬ-

	ĩ.25��4Ǉ 
|p$Ŷđ�2ǆUPSjmB7ĝƙ"�å�
4Fk

K\S���ǆSoftware-Defined Networking(SDN)	ĬŊ�
5��4[1-5]ǇãěÀ$UPSjmBĤ·"%ǆŭƗ�å
ƪ"ŌÝ�4 OS 0L[S<=9�ǆYDPSƚƢƪ"Ō
Ý�4WmT<=9$rĊ	ĂƜ�5��4ǇOS 0L[
S<=9$Ðƀ%UPSjmBĤ·$]kN"�Ì�4�

.ǆþ��54Ĥŷ/]kN"1��Ń!4Ǉ,�UPS

jmBĤ·%�5�5ķŞ�� OS "13¡����3ǆ
ƉÏ/Ĥ·,�"ċ�çƃ		4ǇnĊ SDN�%ǆUPS
jmBĤ·�2ŭƗ�åƪ7�3ƻ����]kN�Ì7

Ɔį���4Ǉ,�ǆFkSimg\hmk	n�ň"U

PSjmB7ťĺ�4�.ǆĤ·,�"ƉÏ7ċ�çƃ	

!�!4ǇUPSjmBťĺŵ%FkSimg\hmk7

Ÿŀ"ưņ�
4�.ǆUPSjmBƃ~"è��ĝƙ!

UPSjmB7ğŦ�
4Ǉ 
nŹň"ǆUPSjmB$ƸÒ"%ƝƤ!Õè	ĩ.2

54Ǉ SDN"13UPSjmB"ĝƙê7ø��4���ǆ
	4řÜ$ƸÒ7vı�ǆŸ¡ň"Õè�
4UPSjm

B7ğŦ�4��	«ŷ�	4Ǉ���ǆìÏÇ$ƸÒ	

ņĽ��Ã®ǆſÒ7ĖÖƴ"ö�4�.ǆƝƤ!Õè	

çƃ�	4ǇÕè	Ʀ54�ǆſÒ	éƤ"÷É�ǆƮď

Ʊ"6�3«ľê"¶ǁ	Ľ�4«ŷê		4ǇSDN "1
3UPSjmB"ĝƙê7ø��4��	«ŷ�!��n

Ċ�ǆUPSjmB9mAQBOc%ãě�ħƛ��Ɓƺ

¢���4Ǉ��&ǆĵĺUPSjmB$p"}ìň"U

PSjmB7ğŦ�4?mXmh;UPSjmB�%ǆU

PSjmB$S_iI	ĵĺS_iI���Ń!4Ã®/

	4Ǉ�$�
ǆUPSjmB$õĀ0ƉÏÆē"ďƱ7

ƃ�4Ã®		3ǆƸÒ*$Õè	Ʀ54«ŷê		4Ǉ 
���ęŐŜ�%ǆS_iI$«ƅ¢�ŋîň!ă�"

14ŪČ�UPSjmB�å7«ŷ��4UPSjmBƧ

ľťĺĄāHJQ`Ǆ|qǆęHJQ`ǅ7ưņ�4Ǉę

HJQ`%ǆMPOR:J\h;p"UPSjmB$S_

iI7žŒ�ǆUPSjmBťĺŵ	UPSjmB$S_

iI7Óč"õĀ�4��7«ŷ"�4Ǉ,�ǆS_iI

	žŒ�5��4MPOR:J\h;7MPOă��4�

��ǆŋîň!ă��ŪČ�UPSjmB$ğŦ0ƉÏÆ

ē	�
4ǇęHJQ`"13ǆUPSjmB"ìÏÇ$

ƸÒ	ņĽ���
ǆUPSjmB$S_iI7Óč"õ

Ā�
ǆ,�ƸÒ*$Õè7ŪČ�ż�4Ǉęś�%ǆę

HJQ`7Ðƀ�ǆÐǃĊī�Ƌ�Ċī$Ğƈ7ż�Ǉ 
ęś$ğñ%ĥ$ƣ3�	4Ǉ,�ǆ2 ş�ęŐŜ�Ʋ

ƥ�4ŐŜ"���Ơ+ǆęŐŜ�$ħƛ7ż�Ǉĥ"ǆ

3 ş�ęŐŜ"Ʋƥ�4ôŽ���Ơ+4Ǉ4 şǆ5 şǆ6
ş�ęHJQ`$ƌū7Ơ+4Ǉ7 ş�Ðǃ�1(Ƌ�Ċ
ī$Ğƈ"���Ơ+4Ǉ8 ş�,�.�yâ$Əǁ7Ơ
+4Ǉ 
 j feTW�

ęş�%ǆęŐŜ�Ʋƥ�4ŐŜ0HJQ`7ú
ǆę

HJQ`�$ħƛ7ż�Ǉ 
ÉƳÉÍ$İÃĨ2$HJQ`[6]%ǆęHJQ`�¯Ġ

" OpenFlow UPSjmB$«ƅ¢7ż�Ǉ,�ǆ
OpenFlow J;POƱ$Ůű$Se[:PBƭ7žŒ�4
Ĥŷ0ǆŭƗëÂ$ŋû��"13UPSjmB7�å�

4Ĥŷ7����4ǇİÃĨ2$HJQ`�%ǆŭƗëÂ

7���4�
ǆHJQ`$�ľŵ	gmQ:kC$Ě~

7ƌū"���4çƃ		4Ǉ�5"Õ��ǆęHJQ`

�%ŋîň!MPOă�"13ǆŏ�óǀ�ŭƗ$ơ 0

�ƶ	�
4Ǉ�$�.ǆvìÇ$UPSjmBƸÒ! 

	ņĽ��Ã®"ǆ13ŪČ�Õè	«ŷ�!4Ǉ 
ĻĹÉÍ$ŔĿĨ2$HJQ`[7]%ǆęHJQ`�¯Ġ

"ǆOpenFlow UPSjmB$«ƅ¢7ż�ǇŔĿĨ2$
HJQ`�%ǆWeb 9\fDmHdk	UPSjmB$S
_iI7«ƅ¢�4Ǉ,�ǆWeb 9\fDmHdk�2ǆ
VLAN ƉÏ! $ 4 Śǂ$UPSjmBƉÏ7ċ���	
�
4ǇŔĿĨ2$HJQ`%ǆVXLAN 7�ľ�!��
.ǆUPSjmB7Ɛĺň"���
4ą% VLAN$ƴł
�	4ŧ 4000�	4Ǉ�5"Õ�ęHJQ`% VXLAN"
Õè���4�.ǆŧ 1600o,�UPSjmB7Ɛĺň"
���
4Ǉ,�ŔĿĨ2$HJQ`%ǆĵĺS_iIp

$UPSjmBĤ·"Õ��ƉÏ7ċ��.ǆUPSjm

B$ğñ%ĵĺS_iI"�Ì�4Ǉ�5"Õ�ǆęHJ

† ƞńÉÍÉÍƵ Ű®ĺ×ÍŐŜŕ, Graduate School of 
   Science and Engineering Research, Kindai University 

‡ ƞńÉÍ ĺ×Íƪ ëÂÍŕ��Faculty of Science and 
   Engineering, Kindai University 



 

Q`% VXLAN "14?mXmh;UPSjmB7ğŦ�
4�.ǆĵĺS_iI"�Ì�!�ĝƙ!UPSjmB$

ğŦ	�
4Ǉ 

�j feI[�

ęş�%ǆęHJQ`7�ľ�4p��þ�!4ôŽ"

���Ơ+4Ǉ 
3.1 OpenFlow 

OpenFlow[8]%ǆSDN 7Ðĸ�4ôŽ$'���	4Ǉ
OpenFlow UPSjmB�%ǆFkSimg\hmk�R
mM\hmk%�5�5 OpenFlow FkSime�
OpenFlow J;PO"ŌÝ�4ǇOpenFlow FkSime%
OpenFlow UPSjmB$ŭƗ�å7n�ň"ťĺ�4L
[S<=9�	4ǇOpenFlow J;PO%ǆOpenFlow "�
�4ŭƗëÂ�	4[im>kSf"ã�YDPS7ƚƢ

�4UPSjmBĤ·�	4ǇUPSjmBťĺŵ%ǆL

[S<=9�	4 OpenFlow FkSime7Ÿŀ"Ðƀ�

4�.ǆUPSjmB$ƃ~"è��ĝƙ!ŭƗ�å	

«ŷ�!4Ǉ 
ęHJQ`�%ǆMPOR:J\h;�2UPSjmB

7n�ň"ťĺ�4�." OpenFlow7�ľ�4Ǉ  
3.2 VXLAN 

VXLAN[9]%ǆSkUfkC"13 Layer 3UPSjmB
p" Layer 2 UPSjmB7ğŦ�4\iSFg�	4Ǉ
VXLAN % RFC7348 �ġĲ¢�5��4ǇVXLAN �ğŦ
�5�UPSjmB$n�7» 1 "Œ�ǇVXLAN �%ǆ
L3 UPSjmB7ƣƨ�4YDPS7@\Kg¢�4Ǉ
L2 UPSjmB� L3 UPSjmB$Äł$UPSjmB
Ĥ·% VXLAN Tunnel End Point(VTEP)�´(ǆVTEP	Y
DPS$@\Kg¢ǆƽ@\Kg¢7ż�ǇVXLAN �%ǆ
�$@\Kg¢"13 L3 UPSjmBp"?mXmh;
À$ L2UPSjmB7ğŦ�4ǇVXLAN%ǆVLAN�¯
Ġ"UPSjmB7Ɛĺň"���
4Ǉ­ VXLAN KC
akS% 24 ZPS$ VXLAN Network ID(VNI)"13Ƒ�
�54ǇVLAN$UPSjmB��ą$pƴ	ŧ 4000�	
4��"Õ�ǆVXLAN�%ŧ 1600o$KCakS"UP
SjmB7���
4Ǉ�5"13ǆ}ì¢ôŽ$Đ¥"

14 L2UPSjmB$Å "Õè�
4Ǉ 
ęHJQ`�%ǆĵĺS_iI"�Ì�!�ĝƙ!UP

SjmB$ğŦ7«ŷ��4�.ǆVXLAN7�ľ�4Ǉ 

�j  "&-N]�

ęHJQ`$ğñ7» 2 "Œ�ǇęHJQ`%ǆBe;
9kS9\fDmHdk�FkSime�2ğñ�54Ǉ

Be;9kS9\fDmHdk%MPOR:J\h;p�

¡��ǆOpenFlow UPSjmB$S_iI$žŒ�ŋî
ň!MPOă�"14UPSjmB�å7«ŷ��4ǇF

kSime%VXLAN"14?mXmh;À$OpenFlowU
PSjmB7�å�4Ǉĥ"ǆBe;9kS9\fDmH

dkǆFkSimeǆ���ęHJQ`$ťĺÕƓ�!4

OpenFlowUPSjmB$ƌū7Ơ+4Ǉ 
4.1 �N875'7+2�7 05�

Be;9kS9\fDmHdk%MPOR:J\h;p

�¡��ǆUPSjmB7ťĺ�4�.$ GUI7UPSj
mBťĺŵ"þ��4ǇBe;9kS9\fDmHdk%ǆ

MPOR:J\h;"S_iI7žŒ�4�
ǆOpenFlow
UPSjmB$ëÂ7FkSime*ƃĩ�ǆ¨ä�4Ǉ

¨ä�� OpenFlow UPSjmB$ëÂ7Á"ǆMPOR
:J\h;p" OpenFlow UPSjmB$S_iI7žŒ
�4Ǉ,�ǆS_iI"Õ�4MPOă�7Ǝ-¨��Ɔ

ƫ�ǆUPSjmBƉÏ$Æēƃĩ���FkSime*

Ƣ��4Ǉ 
4.2 �5'37N�

ęHJQ`$FkSime%ǆOpenFlow "��4
OpenFlow FkSime$à�7Ĝ��ǇFkSime%ǆ
Be;9kS9\fDmHdk�2©���ƃĩ"ã�ǆ

OpenFlow UPSjmB$ŭƗ�å7ż�ǇBe;9kS
9\fDmHdk�2 OpenFlow UPSjmB$ëÂ$ƃ
ĩ7©��4�ǆFkSime%ŸƘ	�ø���4

OpenFlow UPSjmB$ëÂ7Be;9kS9\fDm
Hdk*Ƣ��4Ǉ,�ǆOpenFlow UPSjmB$ƉÏ
Æē$ƃĩ7©��4�ǆƃĩ"ã� OpenFlow J;PO
$ƉÏ7Ĕ
ÿ�4Ǉ 
4.3 OpenFlow )%'47��

ęŐŜ�ťĺ�4 OpenFlowUPSjmB%ǆVXLAN7
ľ��?mXmh;UPSjmB�	4ǇVXLAN "13ǆ
ĵĺS_iI"�Ì�!�ĝƙ!UPSjmB7ğŦ�4

��	«ŷ�!4Ǉ 

�j ',3!\UOZ�

ęş�%ǆęHJQ`	ø�Ĥŷ$��ǆMPOR:J

\h;" OpenFlow UPSjmB$S_iI7žŒ�4Ĥ
ŷ"���Ơ+4Ǉ 
ęĤŷ"13MPOR:J\h;"S_iI7žŒ�4

�
$¡�$ĭ57» 3 "Œ�Ǉ�þ���ǆFkSim
e%ǆ�å�4 OpenFlowUPSjmB$ëÂ7 Link Layer 
Discovery Protocol(LLDP)"13Ù"§ƹ���4/$��
4ǇBe;9kS9\fDmHdk	ƕ¡�4�ǆFkS

ime"Õ�� OpenFlow UPSjmB$ëÂ7ƃĩ�4Ǉ
FkSime%�$ƃĩ7©�¨4�ǆŸƘ	 LLDP "1
3§ƹ���4 OpenFlow UPSjmB"Ʋ�4ëÂ$�

» 1ǈVXLAN$n� 

» 2ǈHJQ`ğñ 



 

�ǆS_iI7žŒ�4�."çƃ!/$7Be;9kS

9\fDmHdk*ƟƢ�4ǇBe;9kS9\fDmH

dk%©�¨��ëÂ7Á"ǆMPOR:J\h;p"

OpenFlow UPSjmB$S_SI7žŒ�4ǇS_iI
	MPOR:J\h;p"žŒ�5��4ĠË7» 4 "Œ
�Ǉ»$pƪ"žŒ�5��4¬Þ$UPSjmBĤ·	

OpenFlow J;PO7ž�ǆqƪ"žŒ�5��4�	U
PSjmB$^JS7ž���4Ǉ,�ǆVmTƱ$Ðű

%ƐĺŭƗ7ž���3ǆÐű	Ì½�4VmTƱ%ƣ�

	«ŷ�	4ǇBe;9kS9\fDmHdk%ǆMPO

R:J\h;p"S_iI	žŒ�5�â/ǆnÏďƱ,

�"FkSime* OpenFlow UPSjmBëÂ$ƃĩ7
Ų3Ɵ����ǆS_iI7ēĉ�ů�4Ǉ�$�
$ƃ

ĩ$ƱƷ%ǆťĺ�4UPSjmB0FkSime$Ɣź

"è��ǆUPSjmB$ťĺŵ	Ÿŀ"ƉÏ�
4Ǉ 
ęĤŷ"13ǆťĺ�4UPSjmB$S_iI	«ƅ

¢�54�.ǆUPSjmBťĺŵ%ťĺ�4UPSjm

B7Óč"õĀ�
4Ǉ 

�j )%'47�_COZ�

ęş�%ǆęHJQ`	ø�Ĥŷ$��ǆMPOă�"

13UPSjmBƉÏ7ż�Ĥŷ"���Ơ+4Ǉ 
ęĤŷ"13UPSjmB$ƉÏ7Ĕ
ÿ�4�
$¡

�$ĭ57» 5 "Œ�ǇUPSjmBťĺŵ	ƉÏ7Æē
�4MPOă�7�4�ǆBe;9kS9\fDmHdk

%MPOă�7Ɔƫ�ǆUPSjmBƉÏ7Æē�4ƃĩ

7FkSime*Ƣ��4ǇFkSime%ƉÏ7Æē�

4ƃĩ7©�¨4�ǆťĺ�4 OpenFlow UPSjmB$
ƉÏ7Ĕ
ÿ�4ǇĔ
ÿ�	¶ǁ!�Îu�4�ǆFk

Sime%Be;9kS9\fDmHdk*ƉÏÎu$ƣ

Ŏ7Ɵ�ǇBe;9kS9\fDmHdk%ǆ�$ƣŎ7

©�¨4�ǆMPOR:J\h;p$S_iI7ēĉ�4Ǉ 
ęĤŷ"13ǆUPSjmBťĺŵ%ŋîň!MPOă

�"14ŪČ�UPSjmB$ğŦ0ƉÏÆē7ż���

	«ŷ�!4Ǉĥ"ǆęĤŷ	Õè���4ƉÏ�ǆƉÏ

�4�
$MPOă�$Ċī"���Ơ+4Ǉ 
6.1 _CL7(�X5L��

ęHJQ`�%ǆMPOă�$-�ƐĺŭƗ$ơ l�

ƶ0ǆVXLAN KCakS$�ñ! $UPSjmBƉÏ
7ċ���	�
4Ǉ£Ũ!MPOă�$-�ÈĠ!ƉÏ

7�
41�"�4�.ǆƉÏbmT7Æē�!	2ă�

7ż�Ǉ­ƉÏbmT�ċ���	�
4ƉÏ% 1 Śǂ/
��% 2 Śǂ�!���3ǆċ���ƉÏ"®6��ƉÏ
bmT7Æē�4ǇƉÏbmT7Æē�4"%ǆ,�R:

J\h;7 2 ę$ù�MPO�4Ǉ�4�» 6 "Œ�1�
"ǆMPO��ĳ7tæ"�	žŒ�54Ǉ�³p"%­

bmT$°ŗ	s8��3ǆÆē���bmT$p,�ù

7¡��ǆR:J\h;�2ù7ƻ����ǆƉÏbmT

$Æē	�
4Ǉ 
6.2 *7(�V@�

VmT$Ř¡% Arrange bmT�ż�ǇVmT$Ř¡�
%ǆS_iIp"žŒ�5�J;PO0^JS! $Vm

T7s(ĕ�4���ǆS_iI7ĺƆ�0��Þ"Ć�

��4��	�
4ǇVmT$Ř¡7�4ĠË7» 7 "Œ
�ǇVmT7Ř¡��4"%ǆŘ¡����VmT"Õ�

� 1 ę$ù�MPO�ǆ�$,,Je;T��4Ǉ�$,
,Łƾp�ù7Je;T�4��"13ǆVmT7Łƾp» 4ǈS_iI	žŒ�5��4ĠË 

» 3ǈS_iIžŒ$ĭ5 

» 6ǈbmT$Æē 

» 7ǈVmT$Ř¡ 

» 8ǈJ;PO$ơ  

» 5ǈƉÏÆē$ĭ5 



 

$�í$�ų"Ř¡��254Ǉ�5"13ǆUPSjm

Bťĺŵ%VmT7ĺƆ�0��Þ"Ÿŀ"Ć��
4Ǉ 
6.3 8F"8%A�d?6=g�

}ìJ;PO$ơ %ǆArrange bmT�ż�Ǉ}ìJ
;PO$ơ 7�4ĠË7» 8ǆ�ƶ�4ĠË7» 9 "Œ
�Ǉ}ìJ;PO7ơ �4"%ǆŁƾp$ŝŇƪ�" 1
ę$ù�MPO7�4Ǉ}ìJ;PO7�ƶ�4"%ǆƐ

ĺŭƗ	Ì½�!�}ìJ;PO"Õ��MPO�4Ǉ 
6.4 bQXc�d?6=g�

ƐĺŭƗ$ơ l�ƶ%ǆConnection bmT�ż�Ǉ�
$bmT�%ǆ�í$ 2 �$VmTƱ"���ǆƐĺŭƗ
$ơ l�ƶ	�
4Ǉ 
ƐĺŭƗ7ơ �4ĠË7» 10"Œ�ǇƐĺŭƗ7ơ 

�4Ã®%ǆ,�ǆƐĺŭƗ7ơ �4 2 �$VmT$�
�nĊ7 1 ę$ù�MPO�4Ǉ�$,,ù7Je;T�
�ǆ{Ċ$VmT"ù7Ƨ8�â"ǆŁƾ�2ù7ƻ�Ǉ

|p$MPOă�"13ǆ2 �$VmTƱ"ƐĺŭƗ	ơ
 �5ǆ�$VmTƱ�$ƣ�	«ŷ�!4Ǉ 
ƐĺŭƗ7�ƶ�4ĠË7» 11"Œ�ǇƐĺŭƗ7�ƶ

�4Ã®%ǆ,�S_iIp$ŝŇ7 1 ę$ù�MPO�
4Ǉ�$,,�ƶ���ŭƗ7ģ�41�"ù�!���

âǆŁƾ�2ù7ƻ�Ǉ|p$MPOă�"13ǆù	ģ

���ƐĺŭƗ7���ƶ�
4Ǉ�ƶ�5�ƐĺŭƗ%

�ľ�
!�!3ǆ�$ŭƗ7�ľ�4ƣ�	��ƩĈ�

54Ǉ 
6.5 
��
� #�.5'�VG�

VXLAN KCakS$�ñ% Group bmT�ż�Ǉ�$
bmT�%ǆ1 �$ OpenFlow J;PO7ƕĳ���ǆ
VXLAN KCakS7�ñ�
4Ǉƕĳ�!4VmT%ǆ
�$ VXLAN "��4EmS<=;$à�7Ĝ��Ǉ

VXLANKCakS7�ñ�4ĠË7» 12"Œ�Ǉ,�ǆ
VXLAN $ƕĳ�!4VmT" 1 ę$ù�MPO�4Ǉ�
$,,ǆVXLAN $t"±.��VmT7º�1�"ǆù
�ƯƗ7ý�Ǉù	�(ƕĳ�!4VmT�Ƭ!��2ǆ

ù7ƻ�Ǉ|p$ă�"13ǆù�ý��ƯƗ"º,5�

VmT	��±,54 VXLANKCakS	Ľñ�54Ǉ 

�j Di�42a:�M^�

ęş�%ǆęHJQ`7Ƌ��4�."vÏ���4¡

�ĞƊǆêŷƋ�Ðǃǆ�ľƋ�Ðǃ"���Ơ+4Ǉ 
7.1 >J�

�þ���ǆ��$Ðǃ"ľ�4�ƣ$ļÄ7Ơ+4Ǉ

Ðǃ%��£n$ PC p�ż��.ǆy¸$Ðǃ�%ǆB
e;9kS9\fDmHdkǆFkSimeǆOpenFlow
UPSjmB$­Ʊ$ĵĺňƖƻ"14èŢďƱš$ßƿ

%Ŵð�!�ǇÐǃ$ļÄ7» 13 "Œ�Ǉ^JS
PC(CPU:Intel(R) Core(TM) i5 3.2GHz*2ǆ RAM:16.0GBǆ
OS:Windows10 Home Edition 64bit)p"ǆVirtualBox 7ľ�
�EJSOS(Ubuntu 14.04 64bit)7Ş�p
4Ǉ^JS PCp
�Be;9kS9\fDmHdk7¡���ǆEJS OS
p�FkSime�1(}ì OpenFlow UPSjmB7¡
���4ǇOpenFlow J;PO"%ǆ}ìJ;PO�	4
Open vSwitch[10]7ľ�4Ǉ|p$ļÄ�ǆBe;9kS9
\fDmHdk�FkSimeǆFkSime�}ì

OpenFlowUPSjmB7�5�5ûů�4Ǉ  
7.2 @VM`�

¡�ĞƊ�%ǆęHJQ`	ė�4��$Ĥŷ	zĠƣ

3"¡��4��7ĞƊ�4Ǉ  

» 11ǈƐĺŭƗ$�ƶ 

» 12ǈVXLANKCakS$�ñ 

» 10ǈƐĺŭƗ$ơ  

» 9ǈJ;PO$�ƶ 

» 13ǈÐǃļÄ 

» 14ǈ¡�ĞƊ7ż�ĵĺS_iI 



 

7.1.1 DiRB�

ĞƊ"ľ�4UPSjmB���ǆ» 14"Œ� 6Śǂ$
ĵĺS_iI$UPSjmB7ľí�4Ǉ�52$UPS

jmBp"ęHJQ`"14?mXmh;À$ OpenFlow
UPSjmB7�ñ�ǆ�$p�ĞƊ7ż�Ǉ  
7.1.2 Hh�

,�ǆS_iIžŒĤŷ$¡�ĞƊ7ż�ǇBe;9k

S9\fDmHdk	ƕ¡���
ǆUPSjmBp"Ì

½�4^JS	��MPOR:J\h;"žŒ�54��

7őƍ�4Ǉů��ǆUPSjmBƉÏĤŷ$¡�ĞƊ7

ż�ǇęHJQ`7ľ��UPSjmBƉÏ7ż�ǆ�$

ŮĜ	UPSjmB"Ħ��¦Ď�5��4��7őƍ�

4Ǉ^JSƱ� ping$Ņƣőƍ7ľ��ǆƐĺŭƗ	Ì½
�4ŭƗ$-�ƣ�	«ŷ�	4���ǆ¯n$ VXLAN
KCakS��$-ƣ�	«ŷ�	4��7őƍ�4Ǉ|

p$óǀ7ǆľí����$ĵĺS_iIp�¯Ġ"ż�Ǉ 
7.1.3 a:�

ĞƊ$ŮĜǆľí����$ĵĺS_iI�ęHJQ`

$��$Ĥŷ	zĠƣ3"¡��4��7Œ�Ǉ�5"1

3ǆĵĺS_iI"12�ǆęHJQ`	zĠƣ3"¡�

�4��7Œ�Ǉ 
7.3 EZa:Di�

êŷƋ�Ðǃ�%ǆęHJQ`$èŢďƱ$Ƈı0ǆę

HJQ`	�å�
4UPSjmB$ĖÉƄĢ$üÏ7ż

�Ǉ 
7.2.1 DiRB�

Ðǃ"%ǆJMmÀS_iI7ľ�4Ǉ,�ǆS_iI

žŒĤŷ"��4UPSjmBëÂ$ƃĩ$ƱƷ% 5 Ŗ�
�4Ǉ^JS$ą% 10¬�2ưÊ�ǆ1¸$Ðǃ	Îu�
4,�" 10¬��Å ��!	2ǆ^JS$ą	 100¬"
!4,�Ðǃ7Ų3Ɵ�ż�Ǉ  
7.2.2 Hh�

,�ǆBe;9kS9\fDmHdk	ƕ¡���2U

PSjmBp$^JS	žŒ�54,�$ďƱ7Ƈı�4Ǉ

�$âǆęHJQ`7ľ��UPSjmBƉÏ7ż�ǆ¦

Ď�54,�"��4ďƱ7Ƈı�4Ǉ���%ǆƐĺJ

;PO$ơ ǆƐĺŭƗ$ơ ǆVXLAN KCakS$�
ñ$ 3Śǂ$ƉÏ"���Ƈı7ż�Ǉ 
7.2.3 a:�

Ƈı��ďƱ7Ce["ž�ǆ^JS$Å "Õ�4è

ŢďƱ$Æ¢$�®7Ť��4Ǉ�5"13ǆęHJQ`

	 $řÜ$^JSą"Õè�
4�7üÏ�4Ǉ 
7.4 <Sa:Di�

�ľƋ�Ðǃ�%ǆſǃŵ7ľí�ǆęHJQ`7ľ�

�ƉÏÆē"ƃ�4ďƱ7Ƈı�4ǇÐǃ�%ǆUPSj

mB"vĘ�#ƸÒ	ņĽ��Ã®7ìÏ�ǆƸÒ	ņĽ

��Ãò7UPSjmB�2ƩĈ�4,�"ƃ�4ďƱ7

Ƈı�4Ǉ  
7.3.1 DiRB�

ęÐǃ%ǆęŐŜÑ$ÍĽ 10°7ÕƓ"ż�ǇęÐǃ"
%ǆ	2��.ęHJQ`"13ƉÏ�5� OpenFlow U
PSjmB7�ľ�4ǇÐǃļÄ$ĠË7» 15"Œ�ǇÐ
ǃ$�"ǆſǃŵ%UPSjmB$S_iI7őƍ���

�Ǉ,�ǆS_iI7žŒ�4MPOR:J\h;�%�

"ǆUPSjmB"ƸÒ	ņĽ����7ƣŎ�4�.$

R:J\h;Ǆ|qǆƸÒƣŎR:J\h;ǅ7ģ"s+

�Ɖų�4Ǉ 
7.3.2 Hh�

ſǃŵ%ǆMPOR:J\h;�ǆƸÒƣŎR:J\h

;$rĊ7őƍ�
4�ų"áĤ�4Ǉ�$Ķï�ǆUP

SjmB"ƸÒ	ņĽ�����ǆƸÒņĽ¾ĳ7Ŏ2�

4ćş7v²!�"ƸÒƣŎR:J\h;"žŒ�4Ǉſ

ǃŵ%ƣŎ�5�ƸÒ"Õ��ǆęHJQ`$ƉÏÆēĤ

ŷ7ľ��ǆƸÒņĽţò����!�ţò$�3��7

ż�Ǉ�$ďǆƸÒņĽR:J\h;"ƸÒ%ņĽ��ō

Ʊ�2ǆƸÒņĽ¾ĳ$�3��	Îu�4,�$ďƱ7

Ƈı�4Ǉ 
7.3.3 a:�

Ƈı��ďƱ$Ú¿�ġĲ�Ø7ĩ.ǆìÏÇ$ƸÒ	

ņĽ���2ǆęHJQ`"13ƸÒņĽƪ7UPSjm

B�2ƩĈ�4,�" $řÜ$ďƱ7ƃ�4�7üÏ�

4Ǉ,�ǆ{$HJQ`7�ľ��Ã®0ǆHJQ`7�

ľ�!�Ã®"¯Ġ$Ðǃ7ż��Ã®ǆ $řÜ$ďƱ

7ƃ�4�7Ƈı�ǆęHJQ`7ľ��Ã®�$ħƛ7

ż�Ǉħƛ"13ǆęHJQ`	UPSjmBƸÒ*$Ū

Č�Õè	«ŷ�	4� ��7Ƌ��4Ǉ 

	j �65��

ęś�%ǆS_iI$«ƅ¢�UPSjmBƸÒ*$Ū

Č�Õè7Ŋň��ǆS_iI$«ƅ¢�ŋîň!ă�"

14ŪČ�UPSjmB�å7«ŷ��4UPSjmBƧ

ľťĺĄāHJQ`7ưņ��ǇęHJQ`%ǆOpenFlow
� VXLAN $)��$ôŽ7ľ�4��"13ǆĵĺS_
iI"�Ì�!�ĝƙ!UPSjmB7ğŦ�
4Ǉ,�ǆ

ŋîň!MPOă�"13ǆUPSjmBƉÏ$ŪČ�Æ

ē�
4Ǉ 
yâ%ǆęś�Ğƈ��Ðǃ"���ǆ13ƌū"Ðǃ

ļÄ0Ě~$ƉÏ7ż�ǆÐċ�4Ǉ�$âǆä25�Ð

ǃŮĜ�2ęHJQ`$Ƌ��ŴÔ7ż�Ǉ 

AYKP�

[1] B. A. A. Nunes, M. Mendonca, X. Nguyen, K. Obraczka, 
and T. Turletti, “A Survery of Software-Defined 
Networking: Past, Present, and Future of Programmable 
Networks,” IEEE Communications Surveys & Turtorials, 
vol.16, no.3, pp.1617-1634, 2014. 

[2] D. Kreutz, F. M. V. Ramos, P. E. Verissimo, C. E. 
Rothenberg, S. Azodolmolky, and S. Uhlig, “Software-
Defined Networking: A Comprehensive Survey,” 
Proceedings of the IEEE, vol.103, no.1, pp.14–76, 2015. 

[3] A. Blenk, A. Basta, M. Reisslein, and W. Kellerer, “Survey 
on Network Virtualization Hypervisors for Software 

» 15ǈ�ľƋ�Ðǃ 



 

Defined Networking,” IEEE Communications Surveys & 
Tutorials, vol.18, no.1, pp.655–685, 2016. 

[4] Y. Li and M. Chen, “Software-Defined Network Function 
Virtualization, A Survey,” IEEE Access, vol.3, pp.2542–
2553, 2015. 

[5] W. Xia, Y. Wen, C. H. Foh, D. Niyato, and H. Xie, “A 
Survey on Software-Defined Networking,” IEEE 
Communications Surveys & Tutorials, vol.17, no.1, pp.27–
51, 2015. 

[6] Y. Watashiba, S. Hirabara, S. Date, H, Abe, K. Ichikawa, 
Y. Kido, S. Shimojo, and H. Takemura, “OpenFlow 
Network Visualization Software with Flow Control 
Interface,” 2013 IEEE 37th Annual Computer Software and 
Applications Conference, Kyoto, pp. 475-477, 2013. 

[7] ŔĿ Įxǆ ƮĿ Ēµǆ ƒª œĪ, “OpenFlow7ľ�
�UPSjmBŉƅ�S_iIm$«ƅ¢ǆ” Š 80
¸ëÂ�ĺÍ��¼É�Ɛćƹ, pp.197-198, 2018 

[8] N. McKeown, T. Anderson, H. Balakrishnan, G. Parulkar, 
L. Peterson, J. Rexford, S. Shenker, and J. Turner, 
“OpenFlow: Enabling Innovation in Campus Networks,” 
ACM SIGCOMM Computer Communication Review, 
vol.38, no.2, pp.69-74, 2008.  

[9] M. Mahalingam, D. Dutt, K. Duda, P. Agarwal, L. Kreeger, 
T. Sridhar, M. Bursell, C. Wright, “Virtual eXtensible 
Local Area Network (VXLAN): A Framework for 
Overlaying Virtualized Layer 2 Networks over Layer 3 
Networks,” RFC 7348, 2014, 
https://tools.ietf.org/html/rfc7348 (¤Ĵ 2018/7/27) 

[10] J. Pettit, J. Gross, B. Pfaff, M. Casado, S. Crosby, “Virtual 
Switching in an Era of Advanced Edges,” 2nd Workshop 
on Data Center - Converged and Virtual Ethernet Switching, 
ITC 22, Sep. 6, 2010. 


