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[1] CORD White Paper
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CORD
- Central Office Re-architected as a Datacenter -
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Network Devices
- (WhiteBox OLT, Open ROADM)

CORD��������

OpenStack/Docker ONOS
XOS

VNF

VNF
VNF

VNF

VNF

VNF

VNF

OSS�C-Plane���
XOS: �������������
OpenStack/Docker:��������
ONOS:�
������



�	�������(R-CORD)
�
����	����
����



R-CORD������

To Backbone
Network

Central Office

vSG: virtual subscriber Gateway
OLT: Optical Line Terminal

NW�����	VNF����
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ONF��
2012/06 ON.Lab��	
2014/12 ONOS 1.0 ����
2016/05 CORD Project �	
2017/05 ON.Lab�ONF���
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■ AT&T
■ VOLTHA( Virtual OLT Hardware Abstraction)�
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■ NTT EAST
■ GE-PON�����CORD��	�
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■ ������
■ CORD-4.1��Official
�
�(2017/12)
■ China Mobile�E-CORD POD	��
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■ Pre Release (��Ver�CORD-5.0?)
■ DT���R-CORD���POD���PoC	����
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■ NCTU
■ NARLabs
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CORD����
■ ONF�����

■ CORD in a BOX
■ 1 Server (virtual)

■ Full Pod
■ 3 servers + 4 Switches
■ ��� Full POD���

■ Half POD
■ 2 Servers + 1 Switch

switch 1
(Spine 1)

port 1 port 2

switch 2
(Spine 2)

port 1 port 2

switch 3
(Leaf 1)

40G: port 1
10G  : port 33~36

port 2

port 31 port 32

switch 4
(LEAF 2)

port 2

port 31 port 32

eth4 eth4

40G: port 1
10G  : port 33~36

fabricbr-int

OVS

VM VM

fabricbr-int

OVS

VM VM

eth4

fabricbr-int

OVS

VM VM

https://guide.opencord.org/terminology.html
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■ Compute nodeCQ+^��eS(G(-Lc��I%.
OpenStack#C_B�NM�XJ�$3

■ Compute nodeV="C81O4�"�$3�).?ART
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Jenkins�	��CORD�����
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Compute 3
corddev
/MAAS

GW

Internet

Jenkins

GW

head Compute1

External and IPMI
192.168.18.0/24

Compute2switch
1

switch
2

switch
3

switch
4

OOL ONF
Internal
10.6.0.0/24 LAN Port

IPMI/BMC Port

.50.61 .52 .53 .54

.60.61 .62 .63 .64.31 .32 .33 .34

.51 .60

.251
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■ ONF1�Jenkins Server�I>	���
�G72/�"&
,��C��

■ FE�A?D
��CORD-4.1�8�� �'-�
"&,
�5H

■ #*%+�).!�-�@��ONF�-�$�1�FE<=
���	���

��;6�3B��(.��

■ CORD-4.1����40G7�9:�



�����	���
��	������
������

VM�������
������

�
����	��
������

XOS-GUI ONOS-GUI



DC�
�	������Trellis���
■ � D�� 4�SK=8�FO��,
%PR����� �	����
��� �	������:A�
■ M-:P=eP�M-:P�N��S?/4=e�9G

■ �� �	��PR�����
�� DSK=8�EJ�#ND0
/�
�������#.�@B���JT�H���-���FO
■ �	���/Oi�Bi�N>�
■ ��������/#*�#���+$�#<I.�J�����
��A8���K���
0o5	
��

■ �� �	��PR�#N-
)ND�,NC?*
E!" C����
�<I$
+%�@B��-�:>�G9��;FO
■ �����(,%CD�C !���E7DcS?
■ @QBM-�)�#"�#M-�;l

������	��

������������



�����
■��

■�������#$�
����-��+
%0ED�,/��!� �����
���		��-)*��
/C�.
�������-"

■����
■���
■���
■���
■��


���������	



���������
■ 
�����
����	
�������

■ �vMotion
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1. Spine1 port1 ~ Leaf1 port31
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2. Spine1 port1 ��� 3. Spine1 port20�����
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ONOS
(underlay)

Spine1

VM

ovs

VM

ovs

VM

ovs

ONOS
(overlay)

��������
� Contorller(underlay)��
� ��
� ���
� Controller(overlay) ��
� ��
� ���
� Spine SW ��
 Spine-Leaf Link �
! LEAF SW ��
" Leaf-Server Link�
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�
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� �������� 	�NG
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 	�OK
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Leaf1

Spine2

Leaf2

① ②

③

⑤
④

⑥
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ONOS
(underlay)

Spine1

VM

ovs

VM

ovs

VM

ovs

ONOS
(overlay)
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� Contorller(underlay)��
� Controller(overlay) ��
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�
� Spine SW ��
� Spine-Leaf Link �
Spine���������"�
� LEAF SW ��
	 Leaf-Server Link�
�������1 �0

����

Leaf1

Spine2

Leaf2
⑤ NG

⑥ NG

① OK (���)
NG (��)

② OK (���)
NG (��)

③ OK

④ OK
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■ ONOS/CORD���
�	���
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■ NCTU
■ NARLabs
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■ ��
■ L2VPN� ��Leaf-Spine
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https://guide.opencord.org/profiles/ecord/overview.html



NARLabs������ (SDN-IP)
■ National Applied Research Laboratories

■ �!�#$�*

■ SDN-IP
■ ONOS�	
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■ 4?0,@L�BJ@L�:JM-
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ONOS Build 2017
■ ��	�

■ Samsung R&D Campus (��	����)
■ ����

■ 2017/09/20 – 2017/09/22
■ ����

■ �300
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■ ���

■ OOL������

■ ONF������



CORD Build 2017
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■ ����
■ QCT US Solution Center (San Jose, US)

■ ����
■ 11/7 - 11/9

■ ����
■ 200�������

■ 
	
■ OOL�	�����
■ �
��
■ ��
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■ ���
■ 2017/12/07
■ Okinawa Open Days2017�
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OOL TOSS(testbed OSS)������	�)
service(VNF)	�����"3��
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4%�'/�2�,-

TOSSPresentation Layer

Orchestration Layer XOS
ONAPXOS-API

Portal SDK

ONOS

Underlay
Control

Overlay
Control

Control Layer

OpenStack

WhiteboxSWWhiteboxSWWhiteboxSW
OFDPA/ONL

Servers

Infra Layer
OpenStack-API

NaEF-API
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■ 4?0,@L�BJ@L�:JM-

■ >P��(�������Q5

■ ����	��E��
��������
���$
■ +;CO.��VNF�#���
* �AH
■ �%����(*�)�%�����	�79

■ �*���&*��2VNF��O<0,@L
■ �
��
�� %-����"!

■ �!$�DI��3C1
KN��"*��*��G5

■ VNF�#���
* �PoC�6=
■ BJ�'�������8/�EF

������������

���	�

��



CORD�����
■ (
�)�	�������.��/������
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■ Trellis

� ONOS�1.12.0�������
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■ 
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https://guide.opencord.org/cord-5.0/release-notes/satisfying-cactus.html
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CORD Overview
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Spine Spine

Leaf Leaf

head
node

compute
node1

compute
node2

OVS OVS

ONOS
Underlay

ONOS
Overlay

Openstack

MAAS

XOS

VXLAN Tunnel
between OVS

ONOS Underlay controls
Leaf-Spine fabric

ONOS Overlay controls
VXLAN Tunnel

VM VM

Provision VM

Provision
Compute node

OVS

VM VM

OVS

VM VM

Slice A

Slice B
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����
●head node

○ xos - docker container
○onos - docker container
○maas - docker container
○openstack controller - lxd container

●compute node
○openstack compute 
○ovs

●fabric SW
○Spine & Leaf
○White Box Switch
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3) �����( fabric-network-cfg.json )

"ports": {
"of:0000cc37aba0e3b5/37": {

"interfaces": [
{

"ips": [ "10.6.1.254/24" ],
"vlan-untagged" : 1

}
]
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