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Agenda

n VxF platform	in	NTT	Communications
n Expectation	for	CORD
n CORD	Integration	&	Test	Project	in	Okinawa	Open	Laboratory
n Current	Status	and	Future	Plan
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VxF Platform in NTT Com

n Goal
n Making	platform	that	optimize	network	dynamically	according	to	changes	of	application	

and	traffic	trend

n Key	factor	of	VxF Platform
n Controller/Orchestrator
n Underlay	fabric
n NFV	Service	Pool
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CORD as a reference architecture for VxF Platform

Trellis:	A	Leaf-Spine	Fabric	Based	Network	Infrastructure

Server	Virtualization:	OpenStack,	Kubernetes,	 Docker
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Evaluation topics from commercial deployment perspective

§ L2, L3 Forwarding
§ Tenant Isolation
§ Traffic Engineering
§ etc…

§ Easy installment
§ Document
§ Usability
§ Operability
§ Availability
§ etc…

Functional
Requirement

non-Functional
Requirement
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CORD Test Project in OOL

n Motivation
n Integrate,	test	and	use	CORD	Implementation	in	OOL	from	commercial	deployment	

perspective
n Share	knowledges	and	problems	to	be	solved	with	the	communities

n Plan
n Define	evaluation	items	from	commercial	deployment	perspective	(completed)
n Integrate	CORD	environment	in	OOL(completed)
n Test	CORD	Implementation(in	progress)
n Summarize	test	results(not	started)
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Okinawa Open Laboratory

n Foundation
n Founded	on	May	8,	2013

n Location
n Okinawa,	Japan

n Web
n http://www.okinawaopenlab.org/en/

n Purposes
n Research	and	development	activities	for	

practical	application	and	dissemination	for	SDN,	
NFV,	cloud	computing.

7



Copyright © NTT Communications Corporation. All rights reserved. 8

Members

Institute for Information 
Industry

Malaysian Institute of 
Information

Technology, Universiti Kuala 
Lumpur

D4Cloud Consotium

(20)

特別会
員

(21)

UNIVERSITI 
PERTAHANAN 

NASIONAL MALAYSIA

Universiti Kebangsaan 
Malaysia

Naha Cpllege 
Information 

System

August 2017Board Members (6)

General Members

Faculty of 
Engineering

University of the 
Ryukyus

Fellow Members

Keio University

University of Tokyo
Interfaculty 
Initiative in
Information 

Studies
Kobe Institute of 

Computing

Okinawa GameDevelopers 
Consortium

National Institute of 
Informationand Communications 
Technology

Faculty of Information
Science, Kyushu 

Sangyo
University

National Insutitute 
of

Technology, 
Okinawa
College

Okinawa International 
University

PONTO NETWORKS, 
Inc.



Copyright © NTT Communications Corporation. All rights reserved. 9

Evaluation Topics (Excerpt)



Copyright © NTT Communications Corporation. All rights reserved. 10

Evaluation Topics (Availability)

n ONOS	Cluster
n Fabric	controller	can	be	clustered	in	CORD
n Traffic	is	not	affected	when	one	of	the	clustered	

controllers	is	down

n Fabric	Switches
n Traffic	is	not	affected	when	one	of	the	clustered	

controllers	is	down

n Compute	node
n Live	migration	of	virtual	machine	is	available

ONOS1
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ONOS3

SPINE1 SPINE2

LEAF1 LEAF2
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Evaluation Topics (Scalability)

n interconnectivity	of	multiple	pods
n Operation	multiple	controller	with	single	

orchestrator

n The	number	of	SW	and	Compute	node	is	
easy	to	modify

n ZTP	for	SW	and	compute
n #	of	SW	/	Compute	nodes
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POD
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Fig. Interconnect multiple CORD POD
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Evaluation Topics (Usability / Operability)

n Easy	to	install/operate
n Documentation
n Support	by	community
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Test environment

n Switches
n AS6712-32X
n 2-Spine,2-Leaf

n Servers
n 32GB+RAM
n 8+	CPU	Core
n 200GB+	disk
n 10G	NIC	x	1,	1G	NIC	x4,	IPMI/BMC	Port	x	1

ü using	40G	x	1	– 10G	x	4	DAC	cables
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Current status

n Deployment completed
n Connected	to	build	system	in	ONF	using	VPN

ü Successfully	deployed	CORD4.1
ü Begin	test	from	now	on
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Summary

n NTT	Com	aims	to	realize	VxF Platform
n CORD	is	expected	as	reference	architecture	for	VxF Platform
n Testing	CORD	in	OOL
n We	finally	deployed	test	environment	after	a	lot	of	trouble
n We	will	work	on	testing	CORD	from	commercial	deployment	perspective

n In	addition,	we	evaluate	CORD	in	other	two	projects.
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Next step

n Deploy	CORD	Implementation	into	OOL	Testbed
n Evaluate	usability,	operability,	quality	and	availability	through	long	term	CORD	

operation	in	OOL

n E-CORD	Field	Trial	between	NCTU	and	OOL
n Evaluate	multi	CORD	POD	connection
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Deploy CORD into OOL Testbed

n OOL	Testbed	is	open	testbed	for	OOL	
members	so	that	they	can	easily	try	new	
technology.

nWe	evaluate	usability,	operability,	quality	
and	availability	through	long	term	CORD	
operation	in	OOL	Testbed

n Integrate	CORD	with	operation	support	
system	in	OOL
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E-CORD Field Trial between NCTU and OOL

n Connect	two	CORD	POD
n Investigate	how	to	manage	multiple	CORD	POD	
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Toward Production Deployment

n Requirements	for production	level
n Functions
n Easy	installment,	Documents
n Usability/Operability
n Availability,	Performance

n OOL	will	contribute	to
n Testing	CORD
n Making	feedback	to	community
n Sharing	knowledge
n Spreading	to	OOL	members
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Thank you!
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