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Relative IPv4 utilization observed using ICMP Ping requests Source: Carna Botnet

“2012 Internet Census” - 1.3B IPv4 addresses — 24h
https://en.wikipedia.org/wiki/Carna_botnet
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WHAT IS NEXT?

We achieved 50+ years of lightspeed connections

~1977-92 ~1993-2009 ~2010-
Regenerated Amplified DSP-based I?
direct-detection dispersion managed coherent .
systems @ WDM systems WDM systems
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Low-loss fiber, Erbium-doped Wavelength >50GS/s SiPh
Semiconductor laser fiber amplifier selective >50M gate  coherent
@ room temperature (EDFA) switch  DSP ASICs ftransceiver
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You cannot predict the future, but
you can create it.

Peter, Drucker

AZQUOTES
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NEED TO EXPLORE ALL DIMENSIONS TO SCALE UP NETWORK CAPACITY IN A SUSTAINABLE WAY

The capacity crunch continues
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WILL MAINTAIN A MULTI-DOMAIN NETWORK WITH SWITCHING AT DOMAIN BOUNDARIES

A hierarchical network architecture prevails

Access & aggregation Metro/regional National backbone
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10k’s of nodes

6 2023 © ADTRAN, INC. /-\dtrcn




LATENCY AND TIMIMG BEHAVIOR BECOME CRITICAL PARAMETERS FOR CERTAIN SERVICES

Deliver capacity in the core & connectivity in the access

Port speed’ (Tb/s 1.68 : .
k (Tbls) High capacity
Fiber spectrum? (THz) 5 15 50 Long routes
Line capacity3 (Tb/s) 25 ~200 ~1500 Controlled environment
Node capacity* (Pb/s) 0.15 1.2 9
B Uplink speeds (Gb/s) 100 400 1600
¥ O
% g PON SpeedG (Gb/S) 10 50 >200 Many endpoints
[0}
§ ’g Data rate’ (consumer, Gb/s) 0.1 ~1 >5 Short routes
< .
Data rate’ (business, Gb/s) 1 10 50 Harsh environment
1 Extrapolation of Ethernet roadmap 4 Based on degree 4 node with 50% local add/drop.
225% CAGR, in line with conservative traffic predictions 5 One generation behind core port speed
350% CAGR, in line with ICP predictions 6 Extrapolation of PON roadmap
Assumes exploitation of frequency and space domain 750% CAGR based on Nielsen’s law

8 |EEE decided to develop 800G and 1.6T in parallel
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NETWORK LIFECYCLE MANAGEMENT & SECURE ZERO-TOUCH PROVISIONING IS NEEDED

Increasing network complexity calls for more automation

Al-assisted
Order &
NetDevOps Deliver

Operate
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Secure zero-touch provisioning (ZTP)
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PROTECT COMMUNICATION INFRASTRUCTURE AGAINST FAILURES, ATTACKS AND NATURAL DISASTERS

Network resilience gets challenged
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NEED TO BEAT THE EXPONENTIAL GROWTH WITH NEW APPROACHES AND A HOLISTIC VIEW

Sustainability & energy efficiency are critical

Energy Consumption [GWh/Year]
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Thank you
joerg-peter.elbers@adtran.com
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