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①	ŪƎƃŹúùŭŸŦųSDN_#�žøĢ�

2016dICMW�



°¯žSDNZéǁƭǈžFĢ¬�

•  ƤƝǎǆƵǇƬƓžFĢ	
– -můƍƱƫƮǋǎƛží¢ŽqŮŸSDNƟǌƮǊǎǆƂž	
ýäťNS	

•  �VIPǈǎƬƓǌƜƸǊƮƟǈƂž\q	
– ĘŮųƱƫƮǋǎƛŹžZé	

•  SDN_#žųƆŽ$ƤƔƫƪƐØ#Ǝ�Ţ	

– \qůƍŪźŹSDNƟǌƮǊǎǆƂžýäťŬƋŽNS�
2016dICMW�2016/03/10� Ĵ�



②	SDN/NFVžZ´6ž¯©�
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SDNžZ´6ž¯©�

•  2012�2014d	
–  ǄǎƤƝǎƤƺǎƤž£á�ó	
–  ƶǆƜƢƫƸ¹żSDN_#	
–  SDNƐ,´ŭųƠǎƵƤƘƻǉǎƢǅǌž�ÑƄźřøĢž{�	

•  2014�2016d	
–  $ƘƻǉǎƢǅǌžã36	

•  ƸǇƦǎǈƤźìÇ	
•  ñïźƸǊƵƣǅưǌƜ	

•  ñYǍČ´źøĔ	
•  ƽƤƮƦǎǈƤ	

–  SDN/NFVZ´ť��6	
–  SDNƧǇǃǎƢǅǌžƴƫƝǎƣ6ť�ċ	

2016dICMW�2016/03/10� Ķ�



SDNžZ´6ž¯©�

•  Ĉ�ƙǂǇƒǍƵƣƱƤ	
–  VMĊ3HƘǎƳǉƔSDN	
– ƭǎƨƦǌƨǎǍƞǎƮƕƖƔ	
–  NFVƠǎƵƤƐ�ŢƍSDN	
–  vEPC	

•  ƗǌƨǎƸǆƔƥSDN	
– ĕčřSyU�ƠǎƵƤřĠ1řSWƙǂǌƴƤżŻžK
eƔǌƶǆǍƢƤƬƿƂžSDN/NFV_#	

– ]´ÙŽ�ƏƍƱƫƮǋǎƛƠǎƵƤźŭŸžśSDNƧǇǃǎ
ƢǅǌŜžƴƫƝǎƣ6ť�ċ	
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nf¹żƟƤƮ.«źř	
NWaaSZ°ŽoëżŪź�
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ƱƫƮǋǎƛČ´ƸǊƦƤźSDNžď´"�

2016dICMW�
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ǐ�Ƈ£áůƍËxǑ�

ŝĒëżƽƔǌƮŞ	
ųŴřSDNƐ_#ůƍŴũŹſżŨř/lž)±źžĊ�ťĒë	
→ã36ř�ƟƤƮČ´ƐZ°ůƍ$ƢƤƬƿ�ƌřƢƤƬƿČ´ťĒë	

→ŪƎťČ´ŹŦŸřTƆNWaaSťZ°ŹŦƍ	
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SDNČ´žøĢ	

2016dICMW�



øĢ1/3�

•  �VžǈǎƨǍƤƔƫƪť��ŭŸŠƍ£áƐ�´ŹŦżŠ	
•  OpenFlow´žMIBťYÜŬƎŸŠżŠřZéŬƎŸŠżŠ	
•  ¸ĖŹŦƍƶǊǎ�ť`żůŧƍ	

–  BroadcomÏLSIƐ,´ŭųƤƔƫƪŹſř�S2,000ƗǌƮǇźŠš�şƌ	
→VLAN�ƊƌƇ`żŠƶǊǎ�	

•  uŽ:ŭŸĦŠƟƤƮ	
–  OFSǐSDNƤƔƫƪǑǘ100�400�'ƐāŢƍžƇťRŠ	
–  OFCǐSDNƟǌƮǊǎǆǑǘ	Oř1,000�'	
–  OPEXǘSDNČ´ŽNE	

•  ƃŴƃŴ�XżƧƶƮƕƖƒ)±	
–  ƲǎƯƕƖƒžƱƫƮǋǎƛéÚŹZ°ŭŸŦų£áƈřráƐÚŦ�
ŢƋƎżŠ	

–  ®ŽǄǎơƭǎƨĄć)±ǐDƸǉǎǌ)±Ǒ�

2016dICMW�2016/03/10� ıı�



øĢ2/3�

•  øĢźżƍƶǊǎ��)±	
–  2,000ƶǊǎ/Ãž��)±ƐZ°ŭżŠOFSſZČ´Źſ9ŭŠ	
–  ƜǈǎƸ£áƐ,´ŭŸřê�žƶǊǎƐ	|P�ůƍ	
żŻžy¦ƇÑAűƍoëşƌ	

•  BGPżŻžƱƫƮǋǎƛÌ±£áƐã/ŹZ°ůƍoëşƌ	
–  SDNƟǌƮǊǎǆŽŲžƊšż£áſżŠ	
–  ę·ƟƤƮřČ´ƟƤƮſ�ƍ>árťSŦŠ	
–  SyƺǌƩžƼǎǈƔǌǋǌǍƧǇǃǎƢǅǌƐ,´ůƍźřƘƻǉǎƢǅǌ
ƢƤƬƿCƆŸ$ŸƐǊƫƛƔǌŬƎƍ	

•  OpenFlow�¡ž$ŸƐřƲǎƯƕƖƒŹZ°ůƍžſğŭŠ	
–  Ǖ¦řǖ¦řŲƎ��žƾǈƪƬǎƷǈſoëŤǙ	
–  ƶǊǎ7�žMETER£áſoëŤǙ	

•  ŠƊŠƊFĢŽżŵŸŦųSDNƟǌƮǊǎǆžĝ�-m	
–  +�)±ƐŻžƊšŽZ°ůƍŤǙ	

2016dICMW�2016/03/10� ıĲ�



øĢ3/3�

•  �VžƤƔƫƪƐ�´Ź*�żŠ	
–  EtherƹƫƩřIPƹƫƩƐřSDN&Ź®¥ż�Š�ƐůƍųƆ	
–  Ǘ�ǕǓ�'ži�L2ƤƔƫƪſ�ŢżŠųƆřĦ�żSDN
ƤƔƫƪƐþŠÕũƍŪźŽŚŚŚŚ	

2016dICMW�

ńļŁ�

SDNƤƔƫƪ�
L2ƤƔƫƪ�

SDNƤƔƫƪ�
L2ƤƔƫƪ�
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③	SDN/NFVžZ´6ƐĈŭŸřħ	
�loëźżƍzçźZ4	

2016dICMW�



�loëźżƍzçźZ4ƐÞŢƍ�

•  Open	Source	ŹĂƌżŠ£áƈŲžSPŬ	
•  OpenFlow	_#žøĢ	
•  SDN	/	NFV	Žţũƍ	HA	 w	

2016dICMW�2016/03/10� ıĵ�



�loëźżƍzçźZ4ƐÞŢƍ�

•  Open	Source	ŹĂƌżŠ£áƈŲžSPŬ	
•  OpenFlow	_#žøĢ	
•  SDN	/	NFV	Žţũƍ	HA	 w	

2016dICMW�2016/03/10� ıĶ�



Open	Source	ŹĂƌżŠ£áƈŲžSPŬ�

•  OpenFlow	Ž\qŭŸŠƍ	Open	Source	ž	
ƶǉǎƿǋǎƛ	
–  RYU,	Trema,	OpenDaylight,	etc...	
– Źſř§ąŹşƍŤǙ	

•  vƎŸŠƎƀFĢżŠŤƇŭƎżŠť
ƐĐƁ	
•  OpenFlow	ƐõŭųŠ
ſoŰŭƇvƎŸŠƍźſěƋżŠ	
•  ŪžśƚǂƫƸƐIƆƍ�ŤŜťĂƌżŠ	

•  §ąŽõűƍƊšŽůƍ<ƌÑƄ	
–  ƟƾǌƯ	ŶŹ	FlowřMeterřGroup	Ć2	

•  linux	ŽǄǎơƐ	ŶĆ2ůƍŤžūźŨ	
•  OpenFlow	ƤƔƫƪžô�ťś8Ŝô�ęTŹŦƍ	

2016dICMW�2016/03/10� ıķ�



OpenFlow	-mÍµ6Ƃž<ƌÑƄ�

RYU	ƟǌƮǊǎǆ�

Front	End	(FE)�

ô�ß/Č´ß	

OpenFLow�

Í��

SNDƤƔƫƪ�

RYUƒƸǇ� Back	End	(BE)�

êĞ�

2016dICMW�2016/03/10� ıĸ�



ZĜž,´�ǐcJ-mž3�ÀöǑ�

ǍħcJ-ěǘĵİİŀňŐŒ�ž~3�
ŘĭħZæƤƛǇƸƮ�
ŘŘĨħĮįŎŊœŊőŇŉŉħĭŌħıħĭŃħĵİİİİİħĭĻħıİİİħĭŕ�
ŘŘĨħĮįŋōŏŔŇŉŉħĭľħıħĭłħĲħĭŀħıħŖŕ�
�
ŘĭħľņľĺŤƋŅĿĺŁħľļŭřıĽňŐŒžƮǆƶƓƫƛƐć��
�
ŘĭħcJ-mžÎg�
ŘŘţƊŲİĮİıĩž÷bƐÀö�
ŘŘŘİĮİķĪŀňŐŒīħįħĵİİĪŀňŐŒīħĬħıİİħŗħİĮİıĩ�
�
�
ǍħcJ-ěǘıİİŀňŐŒ�ž~3�
ŘĭħZæƤƛǇƸƮ�
ŘŘĨħĮįŎŊœŊőŇŉŉħĭŌħıħĭŃħıİİİİİħĭĻħıİİİħĭŕ�
ŘŘĨħĮįŋōŏŔŇŉŉħĭľħıħĭłħĲħĭŀħıħŖŕ�
�
ŘĭħľņľĺŤƋŅĿĺŁħľļŭřıĽňŐŒžƮǆƶƓƫƛƐć��
�
ŘĭħcJ-mžÎg�
ŘŘţƊŲİĮİıĩž÷bƐÀö�
ŘŘŘİĮİııĪŀňŐŒīħįħıİİĪŀňŐŒīħĬħıİİħŗħİĮİıĩ�
�
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�loëźżƍzçźZ4ƐÞŢƍ�

•  Open	Source	ŹĂƌżŠ£áƈŲžSPŬ	
•  OpenFlow	_#žøĢ	
•  SDN	/	NFV	Žţũƍ	HA	 w	
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OpenFlow	_#žøĢ�

•  �VǈǎƬƓǌƜƸǊƮƟǈźħOpenFlow	żŻž	SDN		
ƟǌƮǊǎǆſ5yŽĊ�ŬƎżŠ	
–  OpenFlowźRIB%V£áƐ�ųŽZéůƍžŤǙ	

•  �VǈǎƬƓǌƜƸǊƮƟǈƐƲǌƯǇǌƜŭŸŨƎƍ	
Zéǁƭǈž��	
–  OpenFlow	ƤƔƫƪžśAP-GWŜ6	

•  �VIP×źžĊ�źřNWǇƧǎƤÌ±£áž,´	
–  �VIPǈǎƬƓǌƜƸǊƮƟǈžZéŹşƍħQuagga	Ɛ	
@ħOpenFlow	ƤƔƫƪ�Ź3�ŬűƍŪźŹ\q	

–  ƟǌƮǊǎǆźŭŸ	FIB	ƈ	RIB	žZéƈ	BGP,	OSPF	žZéƐ�ƆŸůƍ	
oëżŭ	

•  ��ǁƭǈžƸǊƮƨƔƸƐZé	
–  ��ǁƭǈžZ°>árƐô�	

2016dICMW�2016/03/10� Ĳı�



OpenFlow	ƤƔƫƪž	AP-GW	6Žoëż£á�

•  OpenFlow	ƽǎƮſħOpenFlow	ž£á�QŹƴƝƫƮƐ	
ć*ŹŦżŠ	
–  BGP	żŻžƭǎǁǌťQđźĈ�ůƍŽſ	OF	ž£áťoë	
–  packet	in	Ź)±řveth	Ɛ´Šƍ	

•  ƴƝƫƮžĄćſƶǊǎsLŽƇźŷŨ	
–  ǈǎƬƓǌƜsLźƶǊǎsLƐP�ůƍ£áťoë	

2016dICMW�2016/03/10� ĲĲ�



SDN-NAPTžZé�

•  &đžĈ�ƐRAWƧƝƫƮŹǒQđžĈ�ŽħOFž£
áƐ´ŠƍŪźŹOFƽǎƮƐ´ŠųĈ�ť>á	
– Ĉ�žÉ�rƐÖ}ůƍųƆŽRAWƧƝƫƮƐ�´	
–  BGPŽěƋŰ�užƠǎƵƤƐÆ >á	

Ĳĳ�



SDN-NAPTŽţũƍƦƫƢǅǌęTƢǎƝǌƤ�

ĲĴ�

BGPŹĈ�ť	
ÀÈŬƎų	

»lŽĈ�¼yž
IPƒƯǉƤƐ	
��Ŧůƍ�

Ĉ�ęT/Ž	
şƋŤŮƆ	

ć�"ƐĈ¿ůƍ�



�loëźżƍzçźZ4ƐÞŢƍ�

•  Open	Source	ŹĂƌżŠ£áƈŲžSPŬ	
•  OpenFlow	_#žøĢ	
•  SDN	/	NFV	Žţũƍ	HA	 w	
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SDN/NFV	Žţũƍ	High	Availability	 w�

•  HA wSDNƢƤƬƿž w�ë	
–  APƠǎƳ(ėźřDBƠǎƳ(ė�

Active

Active

AP サーバ

DB サーバ

仮想IP

仮想IP
Heartbeat

+
Pacemaker

Standby

Standby
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④�4P6žĉŬ\qůƍƔǌƶǆČ´zç	
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ŪƎŤƋžSDN	/	NFV	Č´øĢ�

•  SDN_#ƟƤƮťĦŠ	
– �ŭŠƢƤƬƿž_#ÿ´ſĦŨŶŨ	

•  ƢƤƬƿÄæƟƤƮťĦŠ	
•  	�ÓAƈ+0ř�Âžþ;ŽƊƍƢƤƬƿÓA	
– ¶żƍǔŶ��žƱƫƮǋǎƛČ´ƽǇƢǎžĎŠžD;	
Č´ƽǇƢǎžĎŠƐŻšD;ůƍŤǙ	

– ƢƤƬƿƐ wůƍG£	?ŷŶñYP�ůƍǙ	

2016dICMW�2016/03/10� Ĳĸ�



SDN	/	NFV	Č´Ź¨ƆƋƎƍƇž�

•  şƋƉƍƔǌƶǆǇƧǎƤƈŲžÌ±ƢƤƬƿƐ8�Žř�Ŷ
	!Ì±ŭųŠ	

•  Ǆǎơ7�řƔǌƶǆǇƧǎƤ7�Źž,´£áž-m	
•  Ǆǎơūźř£GūźŽ,´ŹŦƍƟƾǌƯƐ-ě�
•  Ì±\üźżƍ£GžÅģƈħOSřƶƑǎƿƕƖƒžƳǎƣǅ
ǌŽġ�V�

•  �V£Gǐ�tƒƸǆƔƒǌƤCƅǑƂžñYP��ë	

2016dICMW�2016/03/10� ĲĹ�



Ɣǌƶǆž-m�	

•  Ɣǌƶǆ��ƟƾǌƯž-mŽƊƌřSDN	/	NFVƐ,´
ŭųƱƫƮǋǎƛP�Ž�šČ´ƽǇƢǎƐD;	

•  Rēž£GŽ\ŭŸƠǎƳřǈǎƨFƏŰ	�Ž,
´>áƟƾǌƯť-mŹŦƍ�

– 	đžħWrite	£áƐ,´ŬűƍżŻ	

2016dICMW�2016/03/10� ĳİ�



-m��

•  ê�Č´ƪǎƿĚŹřƔǌƶǆsLèÁ	
ƟƾǌƯ”rm”	ťòŬƎżŠ��

2016dICMW�2016/03/10� ĳı�
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ƟƾǌƯ-mƭǁ�
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NFVźŭŸžq´�

•  şƋƉƍǇƧǎƤƐ8hŽ�ăŽ,´>á	
•  8hŽ�ăŽƔǌƶǆ wP�ť>á�

2016/03/10� 2016dICMW� ĳĳ�
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AđÛ�
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�lřŬƋŽ�jŬƎƍČ´zç�

•  ǊƜsLź��ðĖsLžåÇŽƊƍãkċ6Hž
ã36zç	

•  Òĥû[żzçßƐoëźŭżŠČ´zç	
•  âSżǊƜƭǎƨźřICTƔǌƶǆ wëÐž-mř�
�żŻžsLƐåÇ	

•  ^�·³ŭšƍ	üƂž\Êžã36	
•  åÇŬƎųWÝƭǎƨƐ�àŽª´ůƍŪźŹřICTƔ
ǌƶǆČ´zçßžĤwůƍ�ŭŠ
�àwƤƙǎ
ƿƐÀÈħ�

2016/03/10� 2016dICMW� ĳĴ�



ƔǌƶǆČ´ßàwƭǁ�

2016dICMW�
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