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LEGAL STATEMENT

This statement of direction sets forth Juniper Networks current intention and is subjected to charge at any time 
without notice. No purchases are contingent upon Juniper Networks delivering any feature or functionality depicted in 
this presentation. 
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AGENDA
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AGENDA

q SDN  TRANFORMATION FOR  AUTONOMOUS NETWORK

q OPENESS, AUTOMATION AND SIMPLIFICATION OF SDN 

CONTROLLER

q EXAMPLE OF PRACTICAL IMPLEMENTATIONS IN MULTI-LAYER 

SDN CONTROLLER

q INTEGRATION OPPORTUNITIES IN NEXT GENERATION MULTI-

LAYER SDN CONTROLLER

q KEY NOTES FOR ONOS COMMUNITY
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SDN  TRANFORMATION FOR  

AUTONOMOUS NETWORK
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AUTONOMOUS NETWORK 
THE JOURNEY TO AUTOMATIC NETWORK? 
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HOW DOES AUTOMATION MAKE DIFFERENCES?
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TRANSFORMATION IN AUTONOMOUS-SDN
THE AUTOMATIC NETWORK PARADIGM
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q Elevate ops and user experience 

q Automatic troubleshooting and regulation

q Correlate, predict and identify patterns

q Machine base operation framework

q Automate API for apps integration

q AI virtual assistants facilitate workflows

q SDN management of a fleet (not device)

q Standardized telemetry and analytics

q Cloud is for storage and AI compute

AUTOMATED WORKFLOWSINSIGHTS and AI-DRIVEN EXPERIENCEABSTRACTED VIEW

DOKNOWSEE

q Automate response/decisions
q Automatically regulate & remediate
q Raise actionable insights and predictions

q Processing and data science
q Machine learning and deep learning
q Identify and signal problems or patterns

q Collect data
q Structure, optimize and filter
q Analyze and visualize data

LTE
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OPENNESS, AUTOMATION, 

SIMPLIFICATION OF SDN 

CONTROLLER
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AUTOMATION FOR AUTONOMOUS-SDN
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From building better networks…

…to making networking better.
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OFC-2019 SERVICE PROVIDER PANEL ON MULTI-LAYER SDN 
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SIMPLEAUTOMATEDOPEN

q Intent base workflow
q Cloud enabled infrastructure (IaaS)
q Service is yet another software (SaaS)
q API based on boarding of 3rd party

q Service abstraction modelling 
q Integrated policy 
q Integrated telemetry and monitoring
q Multi-layer traffic engineering

q Common API
q Open source and ecosystem
q Multi-vendors (no lock-in)
q Interoperability (no silos) 
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NETWORK OPERATION FRAMEWORK
“AUTOMATED” & “AUTOMATIC”

q Continuous Integration-Delivery
q Plan for availability (not 100%)
q Design and Build for automatic control
q Back-off of not working service/apps

q Integrated DevOps
q Measure and Control budget error (%)
q Execute in automatic workflow
q Focus on Mean Time to Repair
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MODERN CLOUD BASED SDN ARCHITECTURE

12

Open APIs

Open APIs

Streaming (gRPC)

Open Source common framework (Infra-aaS)
q Kubernetes Orchestration for cloud service
q Scale out for multi-tenant solution
q HA and resiliency 
q Life cycle management of apps and services

Scalable and flexible services/apps toolbox
q Intent to configuration (HOW not WHAT)
q Telemetry into the network
q Analytics to identify deviation.
q Automation for closed loop reconciliation.
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EXAMPLE OF PRACTICAL 

IMPLEMENTATIONS IN MULTI-

LAYER SDN CONTROLLER
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WHY SIMPLIFICATION?
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Automation applied to an inefficient operation will magnify the inefficiency

Automation applied to an efficient operation will magnify the efficiency

”
Bill Gates

“

Simplify FIRST à THEN Automate

Simplicity is the ultimate sophistication

Leonardo Da Vinci
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IP-OPTICAL  SDN CONTROLLER
MULTI-LAYER  SOLUTION FOR AUTOMATIC NETWORK
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q Microservices and API architecture
q Real time multi-layer TE networking controller
q <What> <If> scenario analysis 

q IP/MPLS network simulation and optimization
q Optical Abstract Link exchange for multi-layer use cases
q Optical network simulation and optimization (see TIP-PSE)

q Real Time Optical Control Loop (OCL)
q Optical Analog Control Loop and parameters with real time telemetry stream

API

MULTILAYER

SEE KNOW DO
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FOCUS ON OPTICAL AUTOMATION
OCL SERVICE  FOR AUTOMATIC OPEN-OLS CONTROL PLANE
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Optical Control Loop (OCL)  architecture

q Stateless representation of network topology (each nodes/elements)
q API/RPC messaging for real time communication/telemetry  
q Virtualization of optical functionalities at device/element (vendor agnostic)

q BEST TRADE-OFF COST & PERFORMACE

q SELECT THE BEST SUPPLIERS

q AUTOMATION AND SIMPLIFICATION

q UNIFIED OPEN-NBI API

OPEN & DISAGGREGATED
OPERATIONAL AGILITY
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INTEGRATION OPPORTUNITIES 

IN NEXT GENERATION MULTI-

LAYER SDN CONTROLLER
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TELECOM INFRA PROJECT (TIP-OOPT-PSE)
THE ISSUE WITH PROPRIETARY OPTICAL PLANNING-SIMULATION TOOLS

q Lack of standard definition of optical 
parameters (transfer functions)
q Definition of data-model 

q Lack of common validation algorithms
q Vendor agnostic HW

Problem Statements of PSE (Physical 
Simulation Environment )

q GNPy, a “Gaussian Noise Model in Python” as vendor-independent Optical Simulation Engine

q Define the network models of the optical device transfer function parameters. 

q Enable a Multi-Vendors and Open Source solution

Open Optical Packet Transport
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AUTOMATING DESIGN & OPTIMIZATION WORKFLOW
GNPY OPTICAL SIMULATOR USE CASES
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q Wavelength Service Performances 
q capacity, bandwidth, can programmed via DSP

q Wavelength Service SNR 
q It’s function of Nodes and Link OLS  parameters and time 

(aging, failures)

q A global Transfer function 
q It can provide an analytic representation between In and 

Out of Wavelength Service

DESIGN AUTOMATION PCE-OPTIMIZATION

PHYSICAL TOPOLOGY

TRAFFIC MATRIX

OPTIMUM PLACEMENT

SETTING OF TRANSPONDER

PARAMETER STREAM
PHYSICAL TOPOLOGY

PATH OPTIMIZATION

AVAILABLE CAPACITY (FlexTxR)

FEASIBLE OPTICAL ROUTE

KNOW

DO

SEE
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GNPY VALIDATION OF MODEL ACCURACY

4 locations: Orange, fb, Microsoft, UTD
Multi-Vendor lab trials : Arista, Cisco, Ciena, Infinera, Juniper, Nokia, Acacia, 

Coriant, 4 unique chipsets, focus on 8QAM

"Multi-Vendor Experimental Validation of an Open Source QoT Estimator for 
Optical Networks," J. Lightwave Technol.  36, 3073-3082 (2018). 

M. Filer(1), M. Cantono(2), A. Ferrari(2), G. Grammel(3), G. Galimberti(4), and V. Curri(2),
(1)Microsoft, (2)Politecnico di Milano, (3)Juniper, (4)Cisco

Courtesy of Microsoft Lab
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KEY NOTES FOR ONOS 

COMMUNITY
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Key Notes

• Service provider have identified gaps 
in current solutions:
1. Optical SDN Controller automation

• Optical controllers should act in a see-
know-do model to provide dynamic control

• This requires closed loop control – based 
on measured data

2. Open Multi-Layer Planner-
Optimization
• GNPy is a candidate for this.
• Open Source community developed 

simulator for design and planning
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What's next for the ONOS Community?
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Thank You

Follow Up Links:
https://telecominfraproject.com/
https://github.com/Telecominfraproject/oopt-gnpy
https://www.slideshare.net/MarkFiler/ecoc-2018-market-focus-opensource-optical-transmission-performance-estimator-for-disaggregated-and-open-optical-networks
https://www.slideshare.net/domenico966/mwc-2017-ooptpseddmjuniper1709-80235583?qid=1ff1eac1-018c-409d-9e1a-60b76314130a&v=&b=&from_search=2
https://www.slideshare.net/domenico966/tnc18-ddm-final190609?qid=1ff1eac1-018c-409d-9e1a-60b76314130a&v=&b=&from_search=4
https://www.slideshare.net/domenico966/ihs-juniper-webinar-disaggrgationampautomation2019


