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How fast can we go?

And how fast is too fast?

David Palma (david.palma@ntnu.no)
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5G and beyond
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5G and beyond

» Stereo-perception information element construction
= Comprehensive, accurate and timely multidimensional
' information perception and extraction !

Evaluation Analysis

» Automatic mining and extraction of
potential intelligent data models and
their interaction

» Analysis and prediction of network

situation evolution

> Rule optimization, feature
extraction

= Fault-tolerant network sandbox
for autonomous deduction

> Construction and accumulation
of network experience

*

olution

%
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Olution Design

= Flexible network resources disposition > Dynamic model of complex network

~ Active assignment with high robusiness
= Cross-layer and cross-domain
collaborative optimization

evolution
‘ > Intention-driven experience extraction,
reorganization, and deduction
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The old way

* Design
* Modelling

J. Floch, R. Breek, Towards PaP Services: Design and Validation Issues (2002)

» Specification

* Implementation
* Measure and Test
» Validation

* Deployment

Norwegian University of
Science and Technology

@ NTNU |

L. Boman, Ericsson’s Service Network: a “melting pot” for creating and delivering mobile Interne175ervice (2001)
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The shift from a vertically integrated to a horizontally layered service environment.
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The new way

» Agile Development
* DevOps
« Continuous everything

Management and orchestration
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C. Meirosu, et al, DevOps: fueling the evolution
toward 5G networks (2017)

Smart
sensors
& 10T

Smart
Networks
& Services

TransContinuum Initiative (TCI): our vision (2020)
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Technology

Maintenance error caused
Facebook's 6-hour outage,
company says

y B B ¢ S |

Oct 5 (Reuters) - An error during routine maintenance on Facebook's network of

data centers caused Monday's collapse of its global system for more than six

hours, leading to a torrent of problems that delayed the repairs, the company

said on Tuesday.

The outage was the largest that Downdetector, a web monitoring firm, said it

had ever seen. It blocked access to apps for billions of users of Facebook (FB.O),

78BEBIN0-} 000998} 0 Z-19]0J00/W0d SJeJpnojo-b0o|J//-Sany

Instagram and WhatsApp, further intensifying weeks of scrutiny for the nearly

$1trillion company. 12
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- N ew structures and analytical methods (design and analysis must adapt to the new system (hw/

sw) structure

— System integration (of autonomous and man-machine control systems)
— Flavihilitv and Ontimalitv (chanaina anale -> intallinant nrohlam enluvina (A1)
I TOAIVINIL al v UFI.IIII\:‘III.] \\Jl |a||3|||u 3UUI\J - |||L\/|||U\l||k PIUUI\;III \)Ulvlllu \I_\ll }
*The r first heard this suggestion from C. Srinava.
san the 1965 Workshop on Fault-Tolerant Computing
(Pacific Faiisades). Tne reievance of artificiai intei-
ligence to fault-tolerant computing was suggested by
Slide credit: Poul Heegaard, 11K hetvate discascion. The. suthor docs not know of any
published work on this problem.
lmvprclry of [1] Goldberg. Jack. "New ¢ in fault-tol it I 0." P gs of the 1975 { e on Fault {apmE ing. 1975.
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Institute
Menlo I’ark, Califomia

1975 International Symposium on Fault-Tolerant Computing
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The shift from a vertically toa layered service
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Science and Technology

§ laéﬁ\?er:}g;'nlfsgﬁ:?:;::xg?v:\é?\(’vz%g;? “melting pot’ for creating and H. Basilier, et al., Applied network slicing scenarios in 5G (2021)
T @NTNU | Smetandrmabe 7
The right way?
» Be mindful of the evolution process
» Keep in mind the impact of evolution
— On societal and sustainable development
— Human-centric perspective
* Human-centric
— Design
— Management
S — Maintenance
2 — Usage
§ @ NTNU | Norwegian University of 18
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Related research at lIK

* PhD activities

— Human-centric Internet of Things

— Ontology-based Next-generation Networks*
* Projects and proposals

— Teraflow

— ProDig

— NORCICS

— one6G

@ NTNU | quwegian University of
Science and Technology *Not to be confused with the Semantic Web

Thank you

david.palma@ntnu.no
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