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L. Velasco et al., "Building Autonomic Optical Whitebox-based Networks," IEEE/OSA JLT, 2018.
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Applying Control Loops
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Architecture Overview

« Single monitoring and data analytics architecture for the whole

infrastructure
 The MDA connects virtualized components together and enables

secure data exchange among them.
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Bringing Data Analytics to the Network Nodes
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Conceptual COM Architecture
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Architecture and Interfaces
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NFV Support
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Network Slicing Support
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Example of Network Slicing
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VNT Design and Reconfiguration Options

200 ?% S

Link 6-1 (@ 1 ||----- 6->7 b) o]
. | |
3 = = = (Capacity x1 |
a 1 | i
g150 = |
) g I
% 0. - 1 90% threshold
Q- I exceed A
Fi100 F==mm e fm e == - - ]
'g' 1 ]
§ _-—‘--.I\ﬁtb"'-"'..".\ E
2 i :
50 NP v vasS Lt N A Lo
0 ' ' ' ' ' 80 100 120

0 4 8 12 16 20 24
Hour of the day

&’

Threshold-based
reconfiguration

Current VNT

Reconfiguration
based on OD
traffic prediction

~

F. Morales et al., "Virtual Network Topology Adaptability based on
Data Analytics for Traffic Prediction," IEEE/OSA JOCN, 2017.

ONDM 2018 Luis Velasco 16 |



UNIVERSITAT POLITECNICA
DE CATALUNYA

. BER max Threshold
Gradual drift = Violation (thExc) | _ _ _

|

I BER thr (for this connection) ~ Boundary 6"\/—

: —_——— —— — — A Violation (bExg) | =—— — = |— — —f — — — — =
<=' I Boundary

|

|

1

Change (bCh)

T T BoundT

| JER
: lEo_(;nd 77N f_\__
l i )

Network Controller

LUCIDA identifies the most
LUCIDA probable cause of failure

BANDO BANDO detects BER variations
on individual optical connections.

A. P. Vela, et al. “BER Degradation Detection and
Failure Identification in Elastic Optical Networks,"
IEEE JLT, 2017. )

ONDM 2018 Luis Velasco 17 |




UNIVERSITAT POLITECNICA
DE CATALUNYA

OSA ! Fex || Cormection | ot o csifier

Mask

f1(-6dB) f2(-6dB)

Jeoy 1 4+0.5%bw,,
symeyo = (f1y—f1_0)— (f2_0—f2(,)

4 N

Ingress Node Intermediate Node Intermediate Node Egress Node

| B [EE] (EE
! B, Al | GE | o

\ 0

Client Signal - i Client Signal
\_ In-operation )

A. P. Vela et al., "Soft Failure Localization during Commissioning Testing and Lightpath Operation [Invited]," IEEE/OSA JOCN, 2018.
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Task-oriented Visualization

Bubble Chart Spectrum color map
) - i BER
. Max-Trend Norm

High
' - =
M Low |
0.0 -

T

0.0 05 10 - time

BER Trend

©
[4,]
Optical Link

BER max

Frequency Slice Summary

A

4 N\

Sankey Diagram Column Plot
January February March
I
# Packets with Error
3 4 5 )
Normal BER High BER Normalized BER fme

. J/

Elements in the chart

Thousands Hundreds One

A. P. Vela et al., "Applying Data Visualization for Failure Localization," in Proc. OFC, 2018.

ONDM 2018 Luis Velasco 20



UNIVERSITAT POLITECNICA
DE CATALUNYA

Demonstration



UNIVERSITAT POLITECNICA

DE CATALUNYA

Demo Set-up
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