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Attekintés

e MI alkalmazasanak lehetéségei infokommunikacios halézatokban Prof. James
Won-Ki Hong eléadasat alapul véve

e MI hasznalata sajat példaval illusztralva

e Osszegzés
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Prof. James Won-Ki Hong

v 30+ Years
Education
Experience in
Canada & Korea

v" Global Startup
Experience

v Industry Senior
Executive
Experience

» Education

1991 — PhD in Computer Science, Univ. of Waterloo, Canada

— 1985 — MSc in Computer Science, Univ. of Western Ontario, Canada
— 1983 — HBSc in Computer Science, Univ. of Western Ontario, Canada

Professional Activities

Co-Founder & Technical Advisor, Kedutech, Korea (2020. 8 - present)

Director, POSTECH Innovation Center for Education (Nov. 2019 - present)

Executive Director, SDN/NFV Forum (2014.10 - 2019. 4)

CTO & SEVP, KT (Korea Telecom) (2012. 3 — 2014. 2)

President, Intelligent Communication Industry Association (2013.1 - 2014.2)

Chairman, Korea ICT Standards Committee (2012.3 — 2014.2)

Dean, Graduate School of Information Technology, POSTECH (2007.3 — 2012.2, 2015.11 — 2019.10)
Head, Division of IT Convergence Engineering, POSTECH (2008.12 — 2012.2)

Head, Dept. of Computer Science and Engineering, POSTECH (2008.12 — 2010.02)

Director, POSTECH Information Research Labs (2007.9 — 2010.02)

Professor, Dept. of Computer Science and Engineering, POSTECH (1995.5 — present)
Research Professor, Univ. of Western Ontario, Canada (1992.5 — 1995.4)

Editor-in-Chief, Int. Journal of Network Management (2012.1-present)

Editorial Board Member of |IEEE TNSM, JCN, JNSM

IEEE Communications Society Member-at-Large (2015.1 — 2017.12)

Co-Founder & CTO, Netstech, Palo Alto, USA (2000.6 — 2002.2)

Steering Committee Member of [EEE NOMS, IM, APNOMS, CNSM, NetSoft, NFV-SDN

General Chair (IEEE ICBC 2019, NOMS 2018, NetSoft 2016, NOMS 2010, APNOMS 2008 & 2006)
Technical Chair (2001-2002) & Chair (2005-2009), IEEE ComSoc CNOM
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Kihivas

Hagyomanyos tavkozlési infrastruktura:
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Valtozas a horizonton

Hagyomanyos infrastruktura

SDN/NFV alapu megoldasok

- Control and forward split
- Service abstraction
- Automation

Control

Forward

o
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Source : Ericsson-LG
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SDN

e Software Defined Networking

o Adat és vezeérl6 sik szeparalasa Match Field Counter | Action
o Kodzponti menedzsment tdamogatasa (SDN controller) pst1r10012 22 Port3
Dst TCP/UDP Port: 80 14 Drop
e Tulajdonsagok
o Controller Flow Table
o Programozhatésag
> Gyorsasig
o Rugalmassag Plane OpenFlow
o Gyarté fuggetlenség . v
o CAPEX/OPEX megtakaritas ‘\@/
Traditional Network SDN
.
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NFV

e Network Function Virtualization W R
o Fizikai hardver helyettesitése szoftverrel _ E -
o IT virtualizacios technologiak hasznalata Firewall Router

a halozati funkciok virtualizalasahoz

Tl
e Tulajdonsagok G/
o Koltséghatékonysag B RN
, * Specialized HW
o Rugalmassag - Proprietary Solutions
@) SkélaZhatéSég glcgarllacb;iﬁ:: Problems
o Hatékonyabb mikodtetés

Source: https://www.argela.com.tr/sdn-nfv-based-network-infrastructures/
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SDN/NFV

VNF (Virtualized Network Function)

E2E Network Service

1

UNF |--{VNF |}
:' ;tF_L—-—Graph aka.

l;r Service Chain

Logical
Abstractions

{ S| el lix

VNF Forwarding

\

%

SDN can support
flexible chaining of VNFs (in servers, data centers)
to provide agile and efficient network services

J

SW Instances

|WNF | |WNF| [VNF | [VNF |

VNF Instances ‘

VINF - Vinoalized Network Function

NFV Infrastructure (NFVI)

Virtual
Compute

Virtual
Storage

Virtual
Network

Virtual Resources

Virtualization SW | Virtualization Layer |
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HW Resources

Source: https://eogogics.com/enhancing-network-capacity-functionality-sdn-nfv/,
https://blog.advaoptical.com/en/nfv-and-sdn-the-roadmap-to-programmable-networks

- OpenFlow
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Application Middlebox
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Figure 1: SDN Fabric with NFV devices (Source: Netronome)
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Centralizalt menedzsment

Optimalis halozati konfiguracio

Gyors reagalas a halézati kornyezet valtozasaira
Gyarto fuggetlenség

e Limitaciok
o Novekvo halézatmenedzsment komplexitas Mesterséges Intelligencia
> Novekvo sebezhetoseg alapu technolégiak hasznalata
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Mesterséges Intelligencia (Ml)

Mesterséges Intelligencia

Gépi tanulas
Neuralis halozatok

Mely tanulas

Neural Networks!

FellUgyelt tanulas

Felugyelet nelkuli tanulas

Deep Learning

Megerdsitéses tanulas
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MI alapu halézatmenedzsment

Adatgyijto- és feldolgozo rendszer

Ml alapu
hal6zatmenedzsment MI modellek
rendszer komponensei )

Menedzsment rendszer
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Ml modellek szerepe

e Menedzsment tamogatasa
o NFV életciklus menedzsment
o Traffic Engineering

e Adminisztratorok tamogatasa
o Halozati anomaliadetekcio
Gyokérhiba analizis
Meghibasodas elGrejelzese
Tamadas, behatolas detektalasa
Halozati er6forrasok kihasznaltsaganak elbrejelzése

o O O O
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NFV életciklus menedzsment

e VNF |étesités/telepités

e Szolgaltatas funkciok lancolasa

e Automatikus skalazas

e Anomaliadetekcio

NFV Infrastructure

Server

Server
VNF Deployment

Server

VNF

VNF

VNF /
Anomaly Detection

VNF

SFC

Server Server
Auto
scaling VNF
VNF VNE
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Traffic Engineering

e Link meghibasodasnal kerul6ut meghatarozasa

e Optimalis forgalomelosztas

Link failures Detour paths
(Blue links) (Red links) (Blue links)

Q-Learning-based link failure recovery (detour path)

' 5Gbps to 10
3Gbps to 10

3Gbps to 10
1Gbs to 10
— ——

2Gbps to 11

Q-Learning-based Load Balancing algorithm
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Haldzati anomaliadetekcio

e Beérkez6 adatfolyamok folyamatos monitorozasa

e Normalistdl eltéréo mikodés detektalasa
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Haldzati anomaliadetekcio

e Sajat detektor: AREP*

Neuralis halozatot hasznal
Valés id6ben alkalmazhato
Fellgyelet nélkdl tanul
Adaptalodik a beérkezo
adatok valtozasahoz
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*Publikalasra elfogadva: Springer Neural Computing & Applications &
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Osszegzés
e Hagyomanyos infrastruktura SDN/NFV alapu megoldasok
e NOvekvd komplexitas MI alapu eljarasok hasznalata

e Alkalmazasi esetek: NFV életciklus menedzsment, Traffic
Engineering, halézati anomaliadetekcio, ...

Self-Driving halézatok,
te IJ eS automatiZéCié content?type=webcontent&articleld=1816954

Source: https://newsroom.cosco.com/feature-
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