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Why do we need SDN in Transport?
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Programmability:

ü Programmable interfaces
ü Applications focused architecture

ü Abstraction & Virtualization
üMulti-Tenant capabilities

Integration focused:

üMulti-layer
üMulti-vendor

Innovation: 

üOpens doors for new service models
ü Service differentiation through new application 

Simplified Architectures:

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

Financial Benefits:

üOpex: efficient service setup
ü Capex: fast ROI / hardware utilization 

ü New revenue opportunities

Openness:

üOpen Standards & Interfaces
üOpen Source SW

Principles of SDN What it Enables in Transport Network



Transport API: Simple Problem Statementé.

3

Open

Standard

T-API

ONOS ODL
Proprietary/ 
Legacy Systems

Network 

Orchestrator
APP

ONOS APIs ODL APIs Proprietary 
APIs



ONF Transport API Project Overview

Á Objective ðrealize a software-centric 

approach to standardization

Á Purpose-specific API to facilitate SDNcontrol 

of Transport networks

Á Focus is on functional aspects of transport 

network control/mgmt

Á Target is YANG & JSON API libraries

Á Demonstrable code

Á Activity scoped based on use case 

contributions and discussions. Examples 

include

Á Bandwidth on Demand

Á E2E Connectivity Service

Á Multi-layer Resource Optimization and 

Restoration

Á Multi-Domain Topology and Monitoring

Á Network Slicing and Virtualization
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Á Topology Service

Á Retrieve Topology, Node, Link & Edge-Point details 

(Across al layers)

Á Connectivity Service

Á Retrieve & Request P2P, P2MP, MP2MP connectivity 

(Across all layers) 

Á Path Computation Service

Á Request for Computation & Optimization of paths

Á Virtual network Service

Á Create, Update, Delete Virtual Network topologies

Á Notification Framework

Á Subscription and filtering

Á Autonomous mechanism

Á TAPI 2.0

Á Protection, OAM, Alarm & TCAs

Á Node Connectivity Constraints



ONF Transport ðAPI & Interfaces:

Functional Architecture
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ONF TAPI Concepts Overview
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Á All TAPI interaction between an API provider (e.g. SDN Controller) and an API Client 

(e.g. Application, Orchestrator or SDN Controller) occur within a shared òContextó

Á TAPI Contextis defined by a set of ServiceEndPoints(and some policy)

Á ServiceEndPointsenable requesting of TAPI Services (e.g. ConnectivityService) between them.

Á With reference to ConnectivityServices, a ServiceEndPointconceptually represents a pool of 

òpotentialó ConnectionEndPoints.

Á A TAPI provider may expose one or moreabstract Topologywithin the shared Context

Á These topologies may or may-not map 1-to-1 to a providerõs internal topology.

Á A Topologyis expressed in terms of Nodesand Linksbetween them.

Á Linksterminate on NodeEdgePoints, Nodesaggregate NodeEdgePoint

Á NodeEdgePointand ConnectionEndPointshave a server-client/mux-demux, etc relationship in 

terms of data-plane signal hierarchy

Á TAPI provider creates(provisions) one or more Connectionsin response to a successful 

ConnectivityServicerequest between a set of 2 or moreServiceEndPoints

Á ConnectionEndPointsencapsulate information related to a Connectionat the ingress/egress 

points of every Nodethat the Connectiontraverses in a Topology

Á Knowledge of  Topologyis needed to understand the Routeof a Connection

Á Routeof a Connectionis described as a list (series) of lower-level Connections



2016 OIF-ONF Transport SDN InteropDemo 

Telefónica Lab
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USE CASE 0: MULTI -DOMAIN

TOPOLOGY DISCOVERY
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Use case 0: Multi-domainTopologyDiscovery

Assumptions

Å Single carrier use case.

Explanation

Á Discover the topology and connections in each domain

Á Understand how the domains are connected together

Á Infer multi-domain connections 

Á Display connections and topology

Process

Á Multi-domain orchestrators (MDO) discovers each domain topology and SNCs over T-

API.

Á MDOs learns about cross-domain connectivity.

Á MDOs puts the different parts into a coherent MD model.
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Use case 0: T-API usage for multi-domain topology 

discovery
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Use case 0: NEC-Sedona Hierarchical Control 

Interface
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Use case 0: MDO view
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USE CASE 1: UNCONSTRAINED

MULTI -DOMAIN PROVISIONING
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Use case1: Unconstrained Multi-domain Provisioning

Explanation

Á Set up a connection across multiple optical domains without any restriction.

Process

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

orchestrator

Á MDO computes an optimal MD path for the request

Á MDO asks each of the domain controllers for an SNC

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

Á Otherwise, MDO considers a different MD path
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Test case 1: Unconstrained Multi-domain Provisioning 

Á SEDONA Requests:

Á CORIANT : SEP-COR.A.1 to SEP-COR.C.2

Á CIENA: SEP-CIE.A.1 to SEP-CIE.C.1

Á NEC: SEP-NEC.B.1 to SEP-NEC.C.1

Á NEC Request:

Á ADVA: SEP-ADV.B.1 to SEP-ADV.C.1

Á All requestfollow examplein Slide12(ConnectivityService) and include

òserviceType": "POINT_TO_POINT_CONNECTIVITY, and òServiceLayeró: 

òETHó
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USE CASE 2: CONSTRAINED 

MULTI -DOMAIN PROVISIONING
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Use case 2: Constrained Multi-domain Provisioning

Explanation

Á Set up a connection across multiple optical domains subject to various constraints, for 

example:

Á Diversity

Á Exclude/include link/node

Á Latency

Á Cost

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

Process

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

orchestrator

Á MDO computes an optimal MD path for the request that complies with the constraints

Á MDO asks each of the domain controllers for an SNC with the pertinent constraints

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

Á Otherwise, MDO considers a different MD path
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Use case 2: Multi-domain Provisioning (MD diversity)

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

Á As a MDO NBI we can exercise:

Á _diversityExclusioninside _connConstraintin Connectivity Service
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EXPERIMENTAL 

DEMONSTRATION
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WiresharkretrievedTopologyfrom OpticalController
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ConnectivityService
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ConnectivityService
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CONCLUSION
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TAPI Next Steps ð2.0

Á ONF Transport API 2.0 focus items

Á Node Configuration ðfunctional aspects

Á Includes Port/NodeEdgePointconfiguration

Á Termination functions, etc

Á Forwarding, Processing

Á Protection

Á Multi-layer, Multi-Domain

Á Based on focus use cases under discussion

Á OAM/Monitoring

Á Consistent Multi-layer abstraction and model ðL0-L2

Á Alarms/TCAs/Counters

Á Multi-Point, Multi-Layer, Multi-Domain use case enhancements

Á Virtual Transport Network enhancements

Á Multi -Technology

Á Microwave

Á Ethernet
26



TransportSDN Benefitsand Challenges
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