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ONOS, a SDN network operating system designed for
high availability, performance, scale-out, and
rich abstractions.
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ONOS Partner and Collaborator
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Intent Example

Host to Host Intent
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CORD (Central Office Re-architected as Datacenter)
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Central Office Re-architect as a DataCenter (CORD)

Goal: Achieves lower OPEX/CAPEX in central office by replacing legacy network
appliances with commodity SDN devices and servers.
« Combine ONOS with OpenVirteX (virtualized network), OpenStack, and XOS (orchestrator of
different IaaS modules (incl. Amazon EC2, OpenStack, ONQCS, --)
« Develop virtual images of network functions (BNG, CPE, OLT, CDN server) and
group them so that operator can use it as a “Service”
Main participants: AT&T and Ericsson
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CORD Key Building Blocks

CORD key components-
* Commodity hardware , Applications
*  SDN Control Plane (ONOS) w -

* NFVI Orchestration (XOS, Openstack) L’. i, ;'
*  Open Leaf Spine Fabric e e B G
* Simple on-prem CPE + vCPE |

* Virtualized Access (PON OLT MAC + vOLT)
* Virtualized Functions
* Virtualized BNG

NFVI orchestration
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Switches

Simple Switch

20K-100K subscribers/CO

Cquodity hardware
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Subscriber Home

Central Office Re-architected as Datacenter
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A closer look at XOS- Service Orchestration for CORD
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SDN-IP (SDN and legacy IP peering)

Goal: Make SDN network interoperate with legacy IP networks

« Enable SDN network to behave as an AS using ONOS

« Deploying ONOS to real environment to test its scalability and reliability
Main participants: Internet2, FIU/AmLight, and CSIRO

- BG: . - BGkP i
Implement BGP speaker I Provides
apps to interoperate with redundancy of
BGP routers and forward SON-IP 1 SON-IP 2 BGP speakers
transit traffic and send/
receive IP traffic between ONOS 2

ODNOS 1 J

SDN and internet domains
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ONOS Deployments in Progress

- =] ®
. 2
-’ s
Seod - o
Daewcs ® . =
% ] B et
- = ::5
. =
KREONET/KISTI (Korea)
GigaPoP
5 3 Intercontinental deployment

(Internet2 , GEANT, GARR, FIU/AMLight,
Jm_ NAP, RedClara, Santiago)
12 universities and research institutes
exchange routes.
L3 communication without core routers

8 ESnet (US) / AARNET (Australia)
&8 B @ BGP peering (15k routes announced)

@ 8

ON.Lab

local office network ONOS starting to have a global footprint in R&E networks
Reactive forwarding

© NEC Corporation 2015 \Orchestrating a brighter world NEC



Packet-Optical
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Packet/Optical Integration

Goal: Centralized multilayer control of packet-domain and optical-domain
« Optimize network usage over packet and optical layers

Enable on-line path setup (Bandwidth on-demand, calendaring)

Main participants: AT&T, Ciena, Fujitsu, and Huawei

\
Implement southbound TL1

providers for multiple
= vendors, and enhance data
= CINOE model in ONOS

1 1
Multi-layer h

V ' Packet Network III
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Multi-Layer Network without Converged Control Plane

Logical Tunnels
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Conceptual Solution: Multi-Layer SDN Control

1. Centralized control of packet and optical
ontrol Apps Config Apps  Mgmt Apps 2. Multi-layer optimization based on availability,
economics and policies
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Carrier’s Potential Cap-Grow-Drain Strategy
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Segment Routing Optical control
(for MPLS network)

ONOS

L 1
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Route Big Flows to
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Cap Packet-based backbone -
don’t grow the legacy backbone
of proprietary routers

SDN control plane and make the best
use of packet-optical technologies
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Next Step: Vertical Integration of ROADMs

ROADM
controller

Control and config of
WSS and transponders

Signal Monitoring anci
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Transport SDN
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Transport-SDN

Goal: Offer flexible and easy-to-use multi-layer/multi-domain/multi-device view/
control of transport network which consists of legacy and pure-SDN domains.

« By combining with network abstraction layer functions (NEC’s own ODENQOS).
Main participants: NTT communications and NEC

Global/Local view Customer-domain Protocol layer Inter-domain
& control view & control view & control path restoration

ODENOS (Network virtualization)

Mobile backhaul Packet-transport

Optical driver ONOS driver

driver driver

Leveraging high
performance and
scalability

NMS =
Mobile backhall

ONOS ONOS |

OpenFlow
domain

,Pa?:’ket-transport
domain

OpenFlow
domain

OpenFlow
domain

OpenFlow
domain

\Orchestrating a brighter world N Ec

29 © NEC Corporation 2015



Transport-SDN #&5%(ONS2016)
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