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Why do we need SDN in Transport?

Principles of SDN What it Enables in Transport Network

Innovation:

U Opens doors for new service models
U Service differentiation through new application

Simplified Architectures:

U Integrated E2E / Multi-layer service creation
U Automatic reaction on errors or any changes

Financial Benefits:

U Opex: efficient service setup
U Capex: fast ROl / hardware utilization
U New revenue opportunities
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Transport API: Simple Prob
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ONF Transport API Project Overview

A Objectived realize a softwareentric
approach to standardization

A

A

A

Purposespecific API to facilitateDNcontrol
of Transportnetworks

Focus is orfunctional aspecwf transport
network control/mgmt

TargetisYANG & JSONMNAPI libraries
Demonstrable code

A Activity scoped based on use case

contributions and discussions. Examp

include

A
A

A

CTTC

Bandwidth on Demand
E2E Connectivity Service

Multi-layer Resource Optimization and
Restoration

Multi-Domain Topology and Monitoring
Network Slicing and Virtualization

Topology Service
Retrieve Topology, Node, Link & Ed@g®intdetails
(Across al layers)

Connectivity Service

Retrieve & Request P2P, P2MP, MP Zigiihectivity
(Across all layers)

Path Computation Service

Request for Computation & Optimization of paths

Virtual network Service
Create, Update, Delete Virtual Network topologies

Notification Framework

Subscription and filtering

Autonomousmechanism

TAPI 2.0

Protection, OAM, Alarm & TCAs
Node Connectivity Constraints
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ONF Transportd API & Interfaces:
Functional Architecture

Transport API

- - - - - -

Service Service Service Service

[ Shared Network Information Context

[ Connectivity ] [ Path Computation J[ Virtual Network J[ Notification }

SBIs (e.g. TL1, Openflow Optical, etc)@ Transport API
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ONF TAPI Concepts Overview

A All TAPI interaction between an API provider (e.g. SDN Controller) and an API Clier
(e.g. Application, OrchestratorConexd SL

A TAPIContexis defined by a set &erviceEndPofjaisd some policy)

A ServiceEndPoieteble requesting of TAPI Services (EgnnectivitySeryioetween them.

A With reference toConnectivityServjeerviceEndPatonceptually represents a pool of
O p 0ot eC@ohnectidnEndPaints

A A TAPI provider may exposene or moreabstractTopologwithin the sharedContext
A Thesetopologiegnay ormaynotmap xo-1 t o a provider 6s i nt e
A A Topologis expressed in terms diodeandLinkdbetween them.

A Linkgerminate onNodeEdgePoiffttodesaggregat®&lodeEdgePoint

A NodeEdgePoiandConnectionEndPoihisve a serveclientimux-demux etc relationship in
terms of dataplane signal hierarchy

A TAPI provider creates(provisions) one or mot®nnections response to a successful
ConnectivityServeguest between a set & or more ServiceEndPoints

A ConnectionEndPoengapsulate information related toGonnectioat the ingress/egress
points of everyNodethat the Connectiotmaverses in aropology

A Knowledge of Topologig needed to understand thRouteof a Connection
___A Routeof aConnectios described as a list (series) of lowlevel Connections

CTTC o 6




2016 OIFONF Transport SDNInterop Demo
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USE CASE O0: MULTI -DOMAIN
TOPOLOGY DISCOVERY
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Use case OMulti-domainTopologyDiscovery

7 Assumptions
A Single carrier use case.

1 Explanation
A Discover the topology and connections in each domain
A Understand how the domains are connected together
A Infer multtdomain connections
A Display connections and topology

= Process

A Multkdomain orchestrators (MDO) discovers each domain topology and SNCs over T
API.

A MDOs learns about crosdomain connectivity.

A MDOs puts the different parts into a coherent MD model.

AN\ WIRELESS WORLD
CTTC 9



Use casd: T-APlusage fomult-domain topology
discovery
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To/From Sedona

Use casd): NEC-SedondHierarchical Control

r
advertized link cost: min/max
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Usecase 0: MDQriew
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USE CASE 1: UNCONSTRAINED
MULTI -DOMAIN PROVISIONING
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Use caselUnmnstrainedVulti-domain Provisioning

1 Explanation

A Set up a connection across multiple optical domains without any restriction.
~ Process

A Connection request received by MDO via an application or via an API from an NFV
orchestrator

A MDO computes an optimal MD path for the request
A MDO asks each of the domain controllers for an SNC
A If all controllers reply positively, MDO sets up a path

A Otherwise, MDO considers a different MD path
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Usecase 1Unconstrained Mukdomain Provisioning
Telefonica e
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Test case 1: Unconstrained Mudtomain Provisioning

A SEDONARequests
A CORIANT : SERCOR.A.1 to SE£OR.C.2
A CIENA: SEIE.A.1 to SERIE.C.1
A NEC: SEMEC.B.1 to SEREC.C.1
A NECRequest
A ADVA: SEFADV.B.1 to SERDV.C.1

A All requestfollow examplan Slidel 2(ConnectivityServicg andinclude

oserviceType : "POI NT _TO_ _POI NT_ CENiNEaydri VI TY
OETHOG
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USE CASE 2: CONSTRAINED
MULTI -DOMAIN PROVISIONING
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Usecase 2ConstrainedMulti-domain Provisioning

1 Explanation

A Set up a connection across multiple optical domains subject to various constraints, for
example:

A Diversity
A Exclude/include link/node
A Latency

A Cost

A Avoid infeasible paths or paths that do not comply to the constraints

1 Process

A Connection request received by MDO via an application or via an API from an NFV
orchestrator

A MDO computes an optimal MD path for the request that complies with the constraints
A MDO asks each of the domain controllers for an SNC with the pertinent constraints

A If all controllers reply positively, MDO sets up a path

A Otherwise, MDO considers a different MD path

CTTC 18



Use case 2: Multdlomain Provisioningv(D diversity)
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Use case 2Multi-domain ProvisionindD diversity)

A We need to rely on MDO path computation and domain selection.

A As a MDO NBI we can exercise:

A _diversityExclusionnside connConstrainin Connectivity Service
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EXPERIMENTAL
DEMONSTRATION
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Wiresharkretrieved Topologyfrom Optical Controller

v Object
> Member Key: _extensions v Array
Provisioning app > Member Key: label v Object .
MD Controller/Orchestrator 0“"’3% > Member Key: uwuid " Hember Key: _extensions
T » Member Key: name :_ :z: ::) i:::l
MD Controller/Orchestrator v Mer Key: -node Y Wf' Ke:; name
NEC /Netcracker
v Array . Member Key: direction
Corianty sADVA v Object » Member Key: layerProtocolName
atigen R o T T e wangen | ) Mesmber Key: _extensions ' Mesber Key: _validation
. Mesber Key: _lpTransition
P Mt Zays Anna » Mesber Key: _state
) Member Key: uuid » Mesber Key: :1‘;nkPor!
* Member Key: name - Member Key: node
> Member Key: _encapTopology . Member Key: _transferCapacity
) Member Key: _state ' Member Key: _transferCost
> Mesmber Key: _transferTiming m; ::: -::::::::’;:;s
? Mesber Key: _ownedNodeEdgePoint Member Key: :transferlntegrity
> Member Key: layerProtocolName > Object
’ Member Key: _transferCapacity Object
) Mesber Key: _transferCost ’ Object
> Member Key: _aggregatedodetdgePoint Object
> Member Key: _transferIntegrity : xi:::
> Object © Object
> Object * Object
Key: _node Object
> Member Key: layerProtocolName Key: _link

v Member Key: _link
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ConnectivityService

pHDO
MDD
SDN_CTLL
MDD
SDN_CTL2
MDD

CTTC®

cMDD
SON_CTLL
cMDOD
SON_CTL2
cMDOD

pMDO

Corianty

HTTP
HTTP
HTTP
HTTP
HTTP
HTTP

Provisioning app

MID Controller/Orch " sedona
- o

ontroller/Orchestrator

/Netcracker
infinera smgptics ~ ADVA
Optical Optical Optical Optical
Contr C Ci it Traffgen

/

infinera

843 POST /restconf/config/Context/ connectivityService HTTP/1.1 (application/jscon)
779 POST frestconf/config/Context/ connectivityService/ HTTR/1.1 (application/json)
1211 HTTP/1.1 288 OK (application/json)

562 POST frestconf/config/Context/ _connectivityService/ HTTR/1.1 (applicaticn/jscon)
818 HTTP/1.1 281 Created (applicaticn/json)

918 HTTP/1.1 288 OK (application/json)
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ConnectivityService

¥ Object
¥ Member Key: _servicePort
¥ Array
v Object
v Member Key: _serwviceEndPoint
String value: restconf/config/Context/_serviceEndPoint/a5f56c4-8ead-BR02-208a-2eRERRRRA10L3b
Key: _serviceEndPoint
Member Key: direction
Member Key: role
Member Key: servicelayer
Member Key: localld
¥ Object
% Member Key: serwviceEndPoint
string value: restconf/config/Context/ serviceEndPoint/a5fS6c6-Bead-BE02-B00a-BE2082081b30
Key: _serviceEndPoint
Member Key: direction
Member Key: role
Member Key: servicelayer
Member Key: localld
Key: _servicePort
* Member Key: _connConstraint
¥ Object
¥ Member Key: serviceType
String value: POINT_TO POINT CONNECTIVITY
Key: serviceType
¥ Member Key: requestedCapacity
Object
Key: requestedCapacity
v Member Key: servicelayer
v Array
String value: OCH
Key: servicelayer
Key: _connConstraint
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CONCLUSION
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TAPI Next Step® 2.0

A ONF Transport APl 2.0 focus items

A Node Configurationd functional aspects
A Includes Portlode EdgePointonfiguration
A Termination functionsstc
A Forwarding, Processing
A Protection
A Multi-layer, MulttDomain
A Basedon focus use cases under discussion
A OAM/Monitoring
A Consistent Multilayer abstractionand modéIL0O-L2
A Alarms/TCAs/Counters
A Multi-Point, MultiLayer, MultiDomain use case enhancements

A Virtual Transport Network enhancements

A Multi -Technology

A Microwave
f«\;\\\ A Ethernet
CTTC
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TransportSDN BenefitandChallenges
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