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Outline

* Recap: Performance-Oriented Digital Twins (PODTs; draft-paillisse-nmrg-performance-digital-twin-01)

* Individual PODTs may support multiple Management Plane (MP) applications
* Concurrent session life cycles, model composition, data sourcing & management

*Handling network variability
* Equipment, instrumentation, real vs. hypothetical

* Performance

* Implementation “lessons” based on practical experience
* Optical Performance Digital Twin (OPDT; draft-paillisse-nmrg-performance-digital-twin-01)




Performance-Oriented Digital Twin

“A Digital Twin for ... networks is a virtual replica of an existing network with a behavior equivalent to that of the real one.”

draft-paillisse-nmrg-performance-digital-twin-01
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PODT in Closed Loop

“This document defines "digital twin network" as a virtual representation of the physical network. Such virtual
representation of the network is meant to be used to analyze, diagnose, emulate, and then control the physical network

based on data, models, and interfaces.” . .. .
draft-irtf-nmrg-network-digital-twin-arch-01
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PODT... A Management Plane
Function

PODT is a MP function among others in a Management Plane / System.
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Multiple PODTs and closed
loops may exist.

PODTs may be “used” by
multiple MP functions and
closed loops.



Optical Performance DT. Use Cases
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Optical Performance DT. Use Cases
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Optical Performance DT. Use Cases
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Differences lie in presented
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Optical Performance DT. Use Cases
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Concurrent Session Management

* Life cycle
* One-off or continuing performance prediction

* Model composition
* What atomic models - generic, type=specific, instance-specific - order, etc.
* Computational order - data available, known vs. tbd, etc. Use functional models & data flexibly together

* Data sourcing & management
* Scenario-specific hypothetical & “real” data mix
* Maintain integrity of twin “master” data
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Network Variability: Model & Data
Management

* Available models are situation- and prediction scenario-dependent
* Availability, applicability of instance-specific, type-specific, or generic functional models

* Available data is situation- and prediction scenario-dependent
* Available instrumentation on real network
* Data collection rates, ubiquity
* Degree of prediction scenario hypotheticality
* Use functional models & available data flexibly together:

* Plug holes in available data
* Extent and quality of data - and therefore quality of predictions - builds over time
* “Model what you can measure” can be used to verify quality of data, models




Performance Engineering

Multiple workers-threads, microservices: servers, VMs,
containers, NE-based processors; scalability, performance
Kafka (or similar) based management of computational
sessions, sequencing, relationships
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