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High quality predictions lead to more automated deciSion

making

Observe and Store Analyze and Predict Decide and Act

Inventory & Measurements Big Data & Al Network Control & Planning

Equipment Data engineering Fixed, best effort algorithms

Connectivity Data selection Static policy

Services High capacity ML models Adaptable algorithms

Data imputation/compression Dynamic policy
Al Ops
Automatic ML/AI

Packet measurements

Physical layer measurements

As predictions get better, the role of human judgment changes and more
and more decision making can be automated
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Planning
* What?

Forecasting Deployment
 How much?  Where?

To achieve full automation, all parts
Forecasting is essential to prevent o




High quality predictions lead to more automated deciSion

making
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4. Deliver network parts

Network planning Network parts

;.0
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@fio 5. Plan and P —

deploy parts

Al
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Networ
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Giomp 1. Traffic e W 2. Equipment G:c mp 3. Bills of material
Traffic monitoring Al Forecasts Network inventory Al Forecasts Al
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MLOps is DevOps for Al

W

—) Network Ej
Develop Integrate Model

Architecture

Search Training
5 :\\ Model
I, Search
Bugs & ll ,'
New : L -
Validate
feature New data
. DevOps dogrades MLOpPS  validate
performanc Model
e __ ,
!\ \\ // //
N N 7 v
_ ~_ ~~ Deploy "~ -
Monitor Deploy ~ < Model & '\( Al-enabled software
(’,::j Monitor should have this

regardless of where it is

The DevOps cycle is daily, hourly, mont

MIOps cycle is triggered by data
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The technology is here and needs widespread adoptién by

network operators

Machine
hearning

Optimization

Labs

User “apps”

Software-as-a-service
Kubernetes makes
this layer easy to
scale

FederatioNnm = -« « -« - . - __ [
- Kubernetes orchestration layer |
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There is a lot of software coming out of CNCF that cah be BB SCTE _  po
used to implement a modern Al platform P rianta oa > ocTOBER 1114

Overwhelmed? Plea.,e see the CNCF Trail Map. That and the interactive landscape are at l.cncf.io
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Forecasting is getting better and improvements are

accelerating
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Gain over baseline (M4 dataset)

Enhanced
ResNet
60%

+<— |ncreased predictive capacity
and precision

ResNet

M4 Winner 24%

(LSTM w.
Smothing)
22%

June 2018 May 2019 August 2019

In about a year DNNs have allowed us to make a leap that wasn’t possi

been hard to beat in competitions until now. We can now routine




Forecasting in an optical network needs a fresh approach
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Gain over baseline (Q-factor forecast)

Enhanced
ResNet (MV)
89%
Enhanced
ResNet

61% Multivariate forecasting adds
«—— information beyond
historical Q-factor

ESHRE «—— Assumes long-term dependencies

Classical forecasting algorithms (including DNN-based algorithms

been developed using both single measureme
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Al Is an advanced prediction technology with many né€twork SCTE.
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Key Takeaways

Al is a prediction technology. Prediction is the process of filling missing information.

There are many uses cases where filling missing information can reduce optical
network costs or improve network performance.

Network planning can be automated with the use of Al technologies for forecasting
and optimization.
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