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History	

  i-Visto	system	(Internet	Video	Studio	System)	
Store,	Deliver	and	Transmit	Broadcas�ng-
Quality	(10bit	422	YUV)	High-Resolu�on	Video			

  Uncompressed	HD	
  Uncompressed	4K	
  Uncompressed	8K	…	

and	much	higher	resolu�on	video	
over	IP	Network	in	real	�me	with	scalability	*1	

i-Visto	XMS		

i-Visto	Gateway	XG-1		
*1	H.	Kimiyama,	et.	al,	“Uncompressed	8K-Video	System	Using	High-Speed	
Video	Server	System	Over	IP	Network”,	Proc.	of	Asia	Pacific	Conference	on	
Mul�media	and	Broadcas�ng	(APMediaCast	2015),	pp.99-105,	2015		
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You	can	get	these	as	commercial	products!	
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Uncompressed	8K	video	system	

u We	developed	“strict”	synchroniza�on	mechanism	for	these	equipment	
in	order	to	handle	8K	video	(Please	see	ref.	*1	in	previous	slide)	
u  8K	video	equipment	for	broadcas�ng	only	allow	μsec	ji�er			

8K	real-�me	transmission	system	(QG-70s)		

8K	video	on-demand	server	system		
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Issue	for	using	over	shared	IP	networks	

u How	we	can	use	these	products	on	exis�ng	shared	IP	network?	
u  ex.	Internet2,	JGN-X,	and	so	on	

u Before	using,	we	need	
u  Provisioning,	
u  Nego�a�on,	
u  Reserva�on,	…	

u But,	some�mes	congested	in	very	short	period	even	if	bandwidth	is	enough	
(10GxN,	100G)	
u  It	causes	ji�er	or	packet	loss	

u  In	worst	case,	we	cannot	transfer	very	high	quality	video	even	if	we	prepared	
carefully	because	it	is	the	SHARED	network	

u We	need	new	mechanism	which	enables	to	transmit	very	high	quality	
constantly		
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Mo�va�on	&	proposal	

u We	newly	research	and	develop	Applica�on	centric	transport	
mechanism	
u  i.e.	It	enables	Applica�on	to	requests	for	re-rou�ng	packets	to	other	less	

crowded	path[s]	immediately	when	conges�on	is	observed	
u Applica�on	ONLY	knows	transmi�ed	video	quality	

u Our	proposal	
u  Configure	virtualized	network	instantly	over	exis�ng	shared	IP	network	

using	OpenFlow	switches:	“Dynamic	SDN”	*2	
u  Easy	to	re-route	by	reconfiguring	OpenFlow	switches	with	very	short	

period	
u  “Slice”	based	virtualiza�on	takes	li�le	more	�me	for	reconfigura�on	

*2	H.	Kimiyama,	et	al,	“High-resolu�on	Video	Transmission	Network	System	Using	Dynamic	SDN”,	Proc.	of	
21st	Asia-Pacific	Conference	on	Communica�ons	Innova�ng	Communica�ons	Networks	toward	Sustainable	
and	Smart	Society	(APCC	2015),	pp.338-342,	2015	
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Exis�ng	IP		
network		

	

OFS	

Basic	Idea	of	Dynamic	SDN	
	 	-	Before	sending	video	packets	-	

OFS	

OFS	
OFS	

OFS	

OFS	

OFS	

SRC	

DST	

CTL	

(1)	Video	path	request		

(4)	Forward	video	packets		

OFS	 OpenFlow	switch	

CTL	 Control	node	

SRC	 Video	sender	

DST	 Video	receiver	
(3)	Packet	forward	request		

(2)	Select	video	paths		
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Mechanism	of	relaying	IP	packets	

u OpenFlow	switch	relays	IP	
packets	with	“NAT”	

u NAT:	Network	Address	
Transforma�on	

u  Receive	informa�on	about	what	IP	
packets	relay	to	what	IP	address	
from	the	“Control	node”	
u  Each	video	stream	is	iden�fied	

with	source	IP	address,	source	
port	number	and	des�na�on	
port	number	

u  Replace	des�na�on	IP	address	with	
given	IP	address	

u  Repeat	this	process	in	next	
OpenFlow	switch	

OpenFlow
switch
IP 10.0.0.1

OpenFlow 
controller

Control node

OpenFlow
switch
IP 10.0.0.2

Dst IP=10.0.0.2

Overwrite
IP header

IP packet
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Basic	Idea	of	Dynamic	SDN	
																																	-	re-rou�ng	process	-	

Exis�ng	IP		
network		

	

OFS	

OFS	
OFS	

OFS	

OFS	

OFS	

SRC	

DST	

CTL	
(1)	Report	conges�on		

(2)	Re-route	order		

(3)	Reroute	video	packets		

OFS	 OpenFlow	switch	

CTL	 Control	node	

SRC	 Video	sender	

DST	 Video	receiver	

HRM	

HRM	HRM	
HRM	

HRM	

HRM	

HRM	

High	resolu�on	NW	monitor	

OFS	
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Implementa�on	

u OpenFlow	switch	(OFS)	
u  General	PC	and	OpenFlow	switch	so�ware	“Lagopus”	

u  h�ps://lagopus.github.io/	
u OpenFlow	controller	(OFC)	

u  Major	controller	so�ware	“Ryu”	
u  h�p://osrg.github.io/ryu/	

u  Install	into	the	same	PC	
u Network	monitor	

u  NM10G	(aka.	viaPlatz	Stream	monitor)	
u  Commercial	traffic	monitor	
u  h�p://www.viaplatz.com/4k/pdf/

feature4k_en.pdf	

u Control	node	
u  Originally	implemented	
u  Control	OFS	with	REST	message	via	OFC		

Control node
(NAT manager)

REST commands

OpenFlow commands

OpenFlow
switch

OpenFlow 
controller

General PC

Ryu software

Lagopus
software

Network
monitor
(NM10G)

Splitter
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Implementa�on	(Cont’d)	
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Experiment	system	configura�on	
u Outline	of	uncompressed	HD	transmission	system	over	R&E	network	

u  Uncompressed	HD	server:	Generate	on-demand	video	stream	
u  IP	video	converter:	Convert	received	video	packets	to	video	signal	

Video server
@Ishikawa

OFS@
Yokosuka

OFS@
Tokyo

H.264 
encoder
@NAIST J2K 

encoder
@KAIT

OFS@
Astugi

OFS@
Miami

OFS@
New 
Orleans

NYC

Seattle
H.264 
decoder

J2K 
decoder

IP-Video
Converter

OpenFlow switch (OFS)

L3 switch (router)
1

2
3

5

4

6 7

8 9

Configured	three	virtualized	
networks	between	Tokyo	and	
New	Orleans	and	selected	
one	of	them	with		

Configured	three	virtualized	
networks	in	Japan	and	used	
one	of	them	
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Experiment	result	

u Measured	throughput	with	10-msec	resolu�on	during	re-rou�ng	
u  Overlapped	video	traffic	is	too	small	to	absorb	with	IP-video	converter’s	buffer	
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Mul�ple	paths	transport	and	video	switching	

u  Demos	in	Internet2	Technology	Exchange	2015	(Cleveland)	and	SC15	(Aus�n)	
u  Send	two	uncompressed	4K	video	via	4	individual	paths	
u  Select	one	and	re-route	to		
									final	des�na�on				
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Video	traffic	data	with	10msec	resolu�on	
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Video	traffic	data	with	10msec	resolu�on	
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Conclusion	

u We	propose	configura�on	method	of	applica�on	
controllable	virtualized	network	(VN):	“Dynamic	SDN”	

u We	show	implementa�on	method	and	experimental	
results	
u The	method	enables	to	

u Reconfigure	virtualized	network	without	interrup�on	of	video	
transmission	

u Adapt	to	mul�ple	path	video	transmission	

u Future	plan	
u Develop	automa�cally	reconfigura�on	mechanism	
u Improve	start	up	synchroniza�on	during	mul�path	transmission	
u And	so	on	
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We	really	thanks!!	

Obrigado!		


