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End-to-End Service Automation — LSO FrameworkR & AP
Standardization at Multiple Interface Reference Points

David Ball

LSO Committee Co-Chair
MEF

[’rincipal Engineer

i IKarthik Sethuraman

LSO Committee Co-Chair
MEF

Principal Software/SDN
Architect

NEC

Cisco




Top Drivers & Challenges for Migrating to Dynamic
Services

What are your company's most significant business What are your company's most significant business

drivers for migration to new dynamic services? challenges for migration to new dynamic services?

Top 5 Business Drivers % of Respondents Top 5 Business Challenges % of Respondents
1. Engineering expertise and technical resources 90%

2. Orchestration across multiple provider networks 84%

3. Orchestration across multiple technology domains within 84%

1. Faster, more efficient service provisioning

2. Ability to rapidly deliver NFV-based virtual services

3. Offer innovation and differentiation in service delivery 93%

a provider

4. 0SS/BSS systems are inadequate to support new services 81%

4. Rapid, real-time adjustments to existing services 90%
5. Integrating new services with legacy infrastructures 78%

5. Ability to adapt bandwidth and performance dynamically 89%
to application requirements ?

Migration to MEF 3.0 Services Powered by LSO « A = yesmon
Service Provider Survey — Q4/2018

= GROUP
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Goal: Develop a model to automate and orchestrate the

lifecycle of a service.

subscriber Business Apps +
intent Service Orchestration

service
realization

!

Service provider

e.g.: Dynamic CE Service

L




Goal: Develop a model to automate and orchestrate the
lifecycle of a service.

Q} subscriber _’[ YA bLSO ]

> B - intent
portal I
service
realization

!

Q_| L Service provider Q‘ L

e.g.: Dynamic CE Service
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Goal: Develop a model to automate and orchestrate the
lifecycle of a service.

LA\ &
LSO
»a =

LIFECYCLE SERVICE ORCHESTRATION
order

) —‘ Business Applications )
subscriber & bill PP
intent L
manage & operate e2e
1
service .
—( Service Orchestrator )

control
|

g manage infrastructure —1

Infrastructure controller Infrastructure controller

service
realization

\j

Q‘ L Service provider Q‘ L

e.g.: Dynamic CE Service
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Goal: Develop a model to automate and orchestrate the
lifecycle of a service.

L

L

y S >
LIFECYCLE SERVICE ORCHESTRATION

. Cantata—( Business Applications )
subscriber T
intent
Legato
|
Allegro —( Service Orchestrator )

5 Presto ﬁ
Infrastructure controller Infrastructure contro ller
service
realization

Q‘ L Service provider Q‘ L

e.g.: Dynamic CE Service
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And do so across inter-organizational boundaries.
AL SO

SP Partner
Cantata ( Business Apps )— Sonata —( Business Apps )
Legato Legato

Allegro ( Service Orchestrator )—lnterlude—( Service Orchestrator )

Presto Presto

Infrastructure controller Infrastructure controller

service
realization

\

Q‘ \ Service provider ° Access Provider [ Q‘ \
@S Fea-Y

e.g.: Multi-Operator CE Service

MEF



The LSO Reference Architecture: MEF 55

Customer Domain

SP Domain

Customer Application

Coordinator

CANTATA
(CUS:BUS)

LIFECYCLE SERVICE ORCHES

Partner Domain

Business Applications

LEGATO
(BUS:SOF)

Service Orchestration

CUS: Customer Application Coordinator
BUS: Business Applications

SOF: Service Orchestration Functionality
ICM: Infrastructure Control and Management
ECM: Element Control and Management

ALLEGRO
(CUS:SOF)

Business Applications

Functionality

PRESTO
(SOF:ICM)

Infrastructure Control
and Management

ADAGIO
(ICM:ECM)

Element Control and

Management

NetworR Infrastructure

SONATA
(BUS:BUS)
LEGATO
(BUS:SOF)
Service Orchestration
INTERLUDE Functionality
(SOF:SOF)

PRESTO
(SOF:ICM)

Infrastructure Control
and Management

ADAGIO
(ICM:ECM)

Element Control and
Management

NetworR Infrastructure

AL SO

> TRATION

ZA\

MEF



LSO Cantata

Customer Domain

Customer Application

Coordinator

LSO Cantata

Product catalog
Product feasibility
Product ordering
Acceptance testing info
Billing and usage
Trouble reports / status
Product level quality

SP Domain

LA SO

Partner Domain

Business Applications

Business Applications

CANTATA SONATA
(CUS:BUS) LEGATO (BUS:BUS) ECATO
(BUS:SOF) (BUS:SOF)
Service Orchestration Service Orchestration
ALLEGRO Functionality INTERLUDE Functionality
(CUS:SOF) (SOF:SOF)

PRESTO
(SOF:ICM)

Infrastructure Control
and Management

ADAGIO
(ICM:ECM)

Element Control and

Management

NetworR Infrastructure

PRESTO
(SOF:ICM)

Infrastructure Control
and Management

ADAGIO
(ICM:ECM)

Element Control and
Management

NetworR Infrastructure

LIFECYCLE SERVICEORCHESTRATION

ZA\

MEF



LSO Allegro

Customer Domain

Customer Application

Coordinator

LSO Allegro

Dynamic service control
Service state info

Service performance & quality
Service-related alerts

SP Domain

LA SO

Partner Domain

Business Applications

Business Applications

CANTATA SONATA
(CUS:BUS) LEGATO (BUS:BUS) ECATO
(BUS:SOF) (BUS:SOF)
Service Orchestration Service Orchestration
ALLEGRO Functionality INTERLUDE Functionality
(CUS:SOF) (SOF:SOF)

PRESTO
(SOF:ICM)

Infrastructure Control
and Management

ADAGIO
(ICM:ECM)

Element Control and

Management

NetworR Infrastructure

PRESTO
(SOF:ICM)

Infrastructure Control
and Management

ADAGIO
(ICM:ECM)

Element Control and
Management

NetworR Infrastructure

LIFECYCLE SERVICEORCHESTRATION

ZA\

MEF



LSO Sonata

Customer Domain

SP Domain Parther Domain

Business Applications Business Applications

SONATA
(BUS:BUS)

LEGATO
(BUS:SOF)

LEGATO
(BUS:SOF)

Service Orchestration Service Orchestration

CANTATA

Customer Application (CUS:BUS)
Coordinator

ALLEGRO

(CUS:SOF)

LSO Sonata

SDK
Release 4

[ Serviceability
Address Validation
Site Queries
Product Offering Qualification
Product Quoting
Product Ordering

| Product Inventory
Trouble ticReting
Billing
Contract

Functionality INTERLUDE Functionality
(SOF:SOF)

PRESTO
(SOF:ICM)

PRESTO
(SOF:ICM)

Infrastructure Control Infrastructure Control
and Management and Management

ADAGIO
(ICM:ECM)

ADAGIO
(ICM:ECM)

Element Control and Element Control and
Management Management

NetworR Infrastructure NetworR Infrastructure

ZA\

MEF



LSO Interlude

Customer Domain

Customer Application

Coordinator

LSO Interlude

Dynamic service control
Service state info
Service performance info
Service problem alerts

LA SO

LIFECYCLE SERVICEORCHESTRATION

SP Domain

Partner Domain

CANTATA
(CUS:BUS)

Business Applications Business Applications

SONATA
(BUS:BUS)

LEGATO
(BUS:SOF)

LEGATO
(BUS:SOF)

Service Orchestration Service Orchestration

ALLEGRO
(CUS:SOF)

Functionality Functionality

INTERLUDE
(SOF:SOF)

PRESTO
(SOF:ICM)

PRESTO
(SOF:ICM)

Infrastructure Control
and Management

Infrastructure Control
and Management

ADAGIO
(ICM:ECM)

ADAGIO
(ICM:ECM)

Element Control and
Management

Element Control and
Management

NetworR Infrastructure

NetworR Infrastructure

ZA\

MEF



LA SO

LIFECYCLE SERVICEORCHESTRATION

LSO Legato

Customer Domain SP Domain Partner Domain

Business Applications

Business Applications

CANTATA (382/3\3;)
Customer Application (CUS:BUS) LEGATO ' LEGATO
Coordinator (BUS:SOF) (BUS:SOF)
Service Orchestration Service Orchestration
ALLEGRO Functionality INTERLUDE Functionality
: SOF:SOF
(CUS:SOF) PRESTO ( ) PRESTO
(SOF:ICM) (SOF:ICM)
LSO Legato Infrastructure Control Infrastructure Control
and Management and Management
SDK Serv!ce Catalqg & Specifications ADAGIO ADAGIO
Service Ordering ICM:-ECM ICM:-ECM
Release 3 (incl. Configuration & Activation) ( ’ ) ( ) )
Service Inventory Element Control and Element Control and
Service Notification G— o —_—
_ Management Management
Service Problem Management ENNI
Service Quality & SLA Management
NetworR Infrastructure NetworR Infrastructure

Service Activation Testing
Service Qualification

ZA\

MEF



LSO Presto

Customer Domain

CANTATA

Customer Application (CUS:BUS)
Coordinator

ALLEGRO

(CUS:SOF)

LSO Presto

— Resource Configuration & Activation
incl. Topology, Path Computation & Routing

SDK for Carrier Ethernet & Subscriber L1 services
Release 3 Resource OAM

incl. Performance Monitoring & Fault Mgmit.

incl. Alarm & TCA reporting

for Carrier Ethernet services
Resource Configuration & Activation

for Operator L1 services
Resource OAM

for Subscriber L1 & Operator L1 services

SP Domain

Business Applications

LEGATO
(BUS:SOF)

Service Orchestration
Functionality

PRESTO
(SOF:ICM)

Infrastructure Control
and Management

ADAGIO
(ICM:ECM)

Element Control and
Management

NetworR Infrastructure

SONATA
(BUS:BUS)

INTERLUDE
(SOF:SOF)

LA SO

LIFECYCLE SERVICEORCHESTRATION

Partner Domain

Business Applications

LEGATO
(BUS:SOF)

Service Orchestration
Functionality

PRESTO
(el AEY)!

Infrastructure Control
and Management

ADAGIO
(ICM:ECM)

Element Control and
Management

NetworR Infrastructure

ZA\

MEF



Overview: MEF approach to Standardized APls

MEF Service
Specifications

MEF
Information
Models

MEF Interface
Profile
Specifications

MEF API
and Data
Schema

Optical Transport

!

CE SD-WAN

Access
E-Line

MEF Business
Model

CE-OAM SD-WAN

CE-Activation

MEF Service
Model

Service

L Service
Provisioning SOAM Catalog Inventory
Service

MEF Resource
Model

Optical Others... Optical Others... EPL/EVPL Others...

Ordering Inventory

Sonata Serviceablity

Others

Presto

YANG OpenAPI JSON

OpenAPI JSON
schema schema

ONAP
Legato SDK ExtAPI

OpenAPI

schema schema schema schema

Presto SDK ONF TAPI Sonata SDK MEF/TMF



LSO Model-driven approach - example: MEF Services

Model

Customer Domain

SP Domain

MEF Services Model

Partner Domain

Business Applications SONATA
==

Business Applications
e

—
CANTATA (BUS:BUS)
Customer Application (CUS:BUS) LEGATO ' LEGATO
Coordinator (BUS:SOF) (BUS:SOF)
S ——— ™ S ——
i Service Orchestration Service Orchestration
ALLEGRO Functionality INTERLUDE Functionality
(CUS:SOF) (SOF:SOF)

Supports all MEF 3.0 Services

Used at multiple LSO reference points
for multiple APl development efforts

LSO Sonata, LSO Cantata, LSO
Interlude and LSIP Legato.

Each interface uses the MSM's
common objects, attributes and
relationships

PRESTO
(SOF:ICM)

Infrastructure Control

and Management

ADAGIO
(ICM:ECM)

Element Control and
Management

NetworR Infrastructure

PRESTO
(SOF:ICM)

Infrastructure Control

and Management

ADAGIO
(ICM:ECM)

Element Control and
Management

NetworR Infrastructure

ZA\

MEF



LSO APl Approach: Separation of APl FrameworR,
Functions and PProduct/service-specific data

APl Framework

Product/Service-Independent
Information

Product/Service-specific
Information, based on:

» MEF Service Model

» MEF Business Model
* ME Resource Model

Function-specific Information

Function-specific Operations

Data Model

e.g.
« REST/OpenAPls

« RESTConf/Yang or NETCONF/Yang
« TOSCA Templates

e.g. TMF, ONF TAPI, ONAP or MEF APIs for:

* Product/service ordering,
* Product/service inventory

* Serviceability

MEF 3.0 Services, e.q..

/ e  SD-WAN Services

 CE Services (EP-LINE, EVP-LINE, Access-
ELINE, Transit-ELINE,...),

* |P Services
* Optical Transport Services

MEF



FrameworkR andayNe e e Processes Attributes

MEF LSO APl Roadmap

@ Released @ 'n Development
@ Proposed

LSO Reference MEF Commercial LSO for Cloud

Services

NetworR

Slicing APl Security

Architecture (55) (50.1) (74)
MEF Core MEF Services . . Common
Info Models QULSRSCEICH BNV Model — L1, CE, p, J| Policy-Driven R oo ource

Model (78) updates SD-WAN Orchestration Model

Trouble TicRet, SLA

S Product Offering Product CE Product Report Generic Generic
onata Qualification (incl. § Inventory ! Product j Product IS +
Site/Address) (79) (81) ol |r$v%ri]£§/c|§?|'|icnagtacle?3h IPS OpenAPI
: lud CE Service Status changes, Fault Notifications,
nteriude Control Performance Monitoring, Testing

EVC Service

: Generic IPS - : 1S + OpenAPI
CE Info Configuration & . . Generic IS + CE
Legato Model (73) | Activationips [ °€Tvice Ordering § = AP for LI CE IP,  goapm
and Inventory SD-WAN

56

CE NetworRk CE Network : NRM CE OAM
NRM LI Optical CE SAT NRP for SD-WAN
Presto Resource Model Resource (83), CE SOAM :
(59) Provisioning (60) (72) IPS (86) I and NFV Services
Address Site grf?edrlij:t Product  Product Product
Cantata Validation Queries 9 Quote Order Inventory

Qualification

All Service Control & Status changes, Fault
egro Notifications, Performance Monitoring, Testing

Future Release Backlog

Access E-
Line Product

Spec

ZA\

MEF
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