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Aktualis tantargyaim
' €3 Music recommendation system = O *
I nfo kom m u n I kéCIé Q Get recommendations for specific song Use liked songs: ;[5
ﬁ?l‘;. Get recommendations for specific artist Number of songs: 20 =

L, , , i , G’cuuntry e
5G haldzatok, szolgaltatasaik, és Recommendations:

az ipari IOT SZi nerg iéja . She Don't Love You - Eric Paslay

_Hurricane - Luke Combs

- Don't Waste the Night - Levi Humman
_In Case You Didn't Know - Brett Young
. Sunday Morning - Parmalee

. Happens Like That - Granger Smith
 Written in the Sand - Old Dominion

Alkalmazott Mesterseges ominic
i . . Do | Make You Wanna - Billy Currington
I ntel | Ige nCIa mOdeI |ek a 1[]Elluxr::q: ?ﬂh:: E}?rg{osn-sgﬁ?astf:‘;juu?;rom 0 Brother, Where Art Thou” Soundtrack

WD 00 = g e Lo RO —

/ Radip Station Version - The Soggy Bottom Boys

gyakorlatban 11. Small Town Saturday Night - Hal Ketchum

12 Ive Been Meaning to Call - Adam Sanders
13. A Little Bit Stronger - Sara Evans
14 Mothin' But The Taillights - Clint Black

Prompt Engmeermg HF: Novozanszki Zsombor
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1949-2024 Osszes 2019 ota

dl dl Hivatkozasok 2569 2159
+ + I h-index 28 24
i10-index 62 52
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- Eclipse Arrowhead framework

- Arrowhead Tools for CPSoS -

- AIMS5.0 — Al in Manufacturing N
leading to Sustainability and Industry5.C g || .

2017 2018 2019 2020 2021 2022 2023 2024 0

- Arrowhead flexible Product Value Networks
- IEEE Int'l WS on Generative Al in Network Management

- IEEE Int'l WS on Analytics for Service and Applications Mgmt

- IEEE/IFIP Network Operations and Mgmt Symposium (NOMS)
2020, 2022

- IEEE/IFIP Conference on Network and Service Management
(CNSM) 2024 '~ BRE

- IEEE Conferefsawn NetworkeSaftwarization (NetS@ZUZHﬁT 4
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ABCDEF6G — Technoldgiak

Artificial Intelligence
Blockchains

Cloud Computing
Digital Twins

Edge Computing
Fog Computing

6G

. az Infokommunikacio
tamogatasahoz SAVED BY iy HUMANS, DIGITAL TWINS
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Van harom Juniper routertink. 02-R1, 02-R2 és 03-R3 néven. Milyen
JunOS paranccsal tudom bekonfiguralni a neviiket?

1. Ezt kOvetben allitsa be az egyes routerek nevét:
a) 02-R1 esetében:

sql
@ A Juniper routereken a készllék nevét (hosthame) a JunOS operacios

rendszeren beliil a kdvetkez6 parancsokkal allithatja be: host-name 02-R1

1. El6szor Iépjen be a konfiguraciés modba: b) 02-R2 esetében:

sql
EI Copy code

host-name -R2

c) 03-R3 esetében:
1. Miutan beallitotta a kivant hostnevet, mentsen és alkalmazza a

valtozasokat: sal

host-name

sql EI Copy code
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Milyen konkrét paranccsal tudom a 02-R1 routeren a ge/0/0/1
interfészen az ssh, a ping és a traceroute szolgaltatasokat a
megbizhaté zénaba (trust) helyezni?

A Juniper JunOS rendszerben az interfészt a zénahoz valé

hozzaadassal és a megfelel6 szolgaltatasok engedélyezésével

adhatja hozza a megbizhato (trust) zonahoz.

Az alabbiakban lathatja a szlikséges parancsokat:




HTE 1. Adjahozzaa "ge-0/0/1" interfészt a megbizhaté zénahoz:

arduino D Copy code

set security zones security-zone trust interfaces ge-0/0/

Figyelem: A " .0" avégén az interfész alapértelmezett egységét
(logical unit) jel6li. Ha mas egységet hasznal, akkor médositsa a

parancsot az aktualis egység szamaval.

1. Engedeélyezze az SSH, ping, és traceroute szolgaltatasokat a

megbizhaté zénaban:

sql D Copy code

security zones security-zone trust host-inbound-trafi
security zones security-zone trust host-inbound-traff

security zones security-zone trust host-inbound-traff

1. Mentsen és alkalmazza a valtozasokat:

sql ) copycode

set security zones security-zone trust host-inbound-
traffic system-services ssh

set security zones security-zone trust host-inbound-
traffic system-services ping

set security zones security-zone trust host-inbound-
traffic system-services traceroute
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Konfigurald a routerek interfészeit ugy, hogy a koztik talalhaté

alhalézatok a lehetd legkevesebb IP cimet hasznaljak fel! Ehhez
hasznald a kévetkez6 alhalézatokat:

Az R1-R2 link alhalézata: 192.168.10.0/30 edi
e set interfaces ge-0/0/0 unit O family inet address
Az R2-R3 link alhalézata: 192.16810.8/30 192.168.10.1/30 # Az R1-R2 linkre
A megadott subnetek els6 kioszthato IP cime legyen a kisebb set interfaces ge-0/0/1 unit 0 family inet address
sorszamu router interfészének IP cime, az utolso pedig a nagyobbik 192.168.10.5/30 # Az R1-R3 linkre
sorszamue.

commit

exit

Rendben, hasznalva a /30 alhalozatokat, ami 4 IP cimet ad minden

alhalézatban (ebbdl kettd a kioszthatd hostok szamara, mivel egy az

alhalézat cime és egy a broadcast cime), az alabbi konfiguraciot

alkalmazhatjuk:

7@MiT QIMEM iT 13
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Mesterséges Intelligencia

Kulonféle célok és modszerek:
tudasreprezentacio, automatizalt multi-stakeholder tervezés és vegrehaijtas,
gepi tanulas, NLP, gépi latas, beszédfeldolgozas, robotika, idésoranalizis,
ember-gép interakciok

Mindezek az infokommunikacioban is relevansak

Ezek mogott M.1. alapu megoldasok talalhatok

Miért a gépi/mély tanulas? -> Mintafelismerés ,Big Data” tomegben
Altalanos és specifikus feladatok hatékony automatizalasa

R BME
7@ TMiT Pal Varga - BME TMIT 14
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Mesterséges Intelligencia az Infokommunikacios szektorban

© Uzleti intelligencia és piaci elemzés

© Ugyfélszolgélat és virtualis asszisztensek, QoE javitasa
© Haldzatoptimalizalas és forgalomkezelés

© Spektrum és eréforras-allokacio

© Adatkdzpont-automatizacié és energiahatékonysag
© Automatizalt felhémenedzsment és konténerizacio
© Interoperabilitas és rendszerintegracio

© Halozati esemeények és eseménykezelés

© Automatikus hibafelismerés és diagnosztika

© Prediktiv elemzés, kapacitastervezés, karbantaras
© Bonyolult, tobbforrast adatelemzés

© Kiberbiztonsag és fenyegetésészlelés

© Adatbiztonsag és felhasznaloi adatvédelem

e

amantd

~oyond
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AIMS 5.0 AI Toolbox Concept

App Scale

- GeoTenci i
Process belt secursty Methodology

Predictive maintenance
of railway switches

@ Customize E@ Best practices

Root Cause Analysis of melding
Interface
specification

machine malfunctions
Tools Scale Deployment

Train @ &

Security viswal localization
Person identification Person_localization
Emotion detection g Asset localization Inp'l.enentat'i.on

Time series prediction (5| Language functions
Sensor prediction [ ¢ Sentiment analysis
=  Throughput prediction — 3uesh.on answering Arrowhead
i

ce-to-text

documentation

Hollssi, G., Ficzere, D., Franko, A., Bancsics,
M., AIMahasneh, R., Lukovszki, C., & Varga,
P. (2024, May). AIMSS5. 0 Al Toolbox:
Enabling Efficient Knowledge Sharing for
Industrial Al. In NOMS 2024-2024 IEEE
Classification ) clumt=ring Network Operations and Management

rERE e - - Symposium (pp. 1-6). IEEE.

Neural Network Spectral clustering
Decision Tree Hierarchical clustering

Algorithmic Scale

Assess @

Regression
Ridge regression

Lassg regression £-SNE
Nun-li.n:gr regression BM E

TMIT 6
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Mesterséges Intelligencia a Cloud Continuum-ban

Cloud Layer

Edge Layer

edge devices w/o
computational capabilities

{‘7@; {1 QJ [D ol <sﬂ

edge devices w/
computational capabilities

=N

Analytics and
Storage

Uploading and
Feedback

Maodels
Processing

Feature
Extraction

Data
Acquisition

v

7& https://viso.ai/edge-ai/edge-ai-applications-and-trends/ @ BME

Pal Varga - BME

& TMIT
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Intent-based networking

Felhasznaloil intencio kinyerese
es vezerles ez alapjan

T T™™IT
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HTE75 Interoperabilitasi informacio
wezs  kKinyerése adatlapokbol

E Em= LIR18650 Datasheet

Li-ion Battery
Edition: NOV. 2010

5. BASIC CHARACTERISTICS

Nominal Capacity: 2600mAh (0.52A Discharge.
2.75V) Typical Capacity: 2550mAh(0.52A Discharge,
2.75V) Minimum Capacity: 2500mAh (0.52A
Discharge, 2 75V)

5.1 Capacity (25+5T)

5.2 Nominal Voltage 3.7V

5.3 Internal Impedance =70mQ

5.4 Discharge Cut-off Voltage 3.0V

5.5 Max Charge Voltage 420005V
56 Standard Charge Current 052A

57 Rapid Charge Current 13A

5 8 Standard Discharge Current 0.52A

5.9 Rapid Discharge Current 1.3A

5.10 Max Pulse Discharge Current 26A

5.11 Weight 46.5+1g

Diameter(@): 18 4mm

Height (H): 65.2mm
Charge- 0~45T

Discharge: -20~60TC

5.12 Max. Dimension

5.13 Operating Temperature

5.14 Storage Temperature During 1 month: -5 ~ 35°C During 6 months: 0 ~ 35C

20 j;;7y£:€>hni1'

"LIR1865@ 26@emAh": {
"Performance™: {

"Nominal Voltage™: "3.7v",
"Nominal capacity”: "26eemAh”,
"Typical capacity”: "255emAh",
"Minimum Capacity"”: "25@@mAh",
"Internal Impedance”: "< 7emQ",
"Discharge cut-off Vvoltage™: "3.ev",
"Max Charge Voltage": "4.2010.05V",
"Sstandard charge Current": "@.52A",
"Rapid Charge Current”: "1.3A",
"Standard Discharge Current™: "@.52A",
"Rapid Discharge Current”: "1.3A",
"Max Pulse Discharge Current”: "2.6A",
"weight™: "46.5t1g",
"Max Dimension™: {

"Diameter™: "18.4mm",

"Height™: "65.2mm"
s
"Operating Temperature"”: {

"Charge": "@ ~ 45 °C",

"Discharge™: "-20 ~ 6@ °C"
s
"Storage Temperature”: {
"1 month™: "-5 ~ 35 °C",
"6 months™: "@ ~ 35 °C"
s
"Cycle Life": "3@@ cycles with residual capacity =2e5emah”
T
"Safety Performances™: {
"Short Circuit™: "No fire, no explosion”,
"Impact Test™: "No fire, no explosion”,
"Low Temperature Performance"”: "Capacity =18eemAh at -20+2°C",
"Anti-vibration™: "No deformation, no leak, smoke, or explosion”,
"Drop Test™: "No fire, no explosion, Discharge Time =1@2min"
})
"Manufacturer”: "EEMB Co., Ltd.",

"Website™: "http://eemb.com",
"Warranty”: 12 months from the date of delivery”,

"Images™: {
"Imagel™: {
"Observation™: "Technical drawing shows total height of 65.0 mm + ©.2 mn

and diameter of 18.4 mm +@/-©.3 mm with positive and negative terminals indicated.™
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N
3
\,________,./
CoAP message Insert XML to N
generator CoAP message CoAP(XML)
\ ) J database
\________,/‘
E— y
Translate Translate XML S~
u’:ﬂ:r'::zr CoAP header payload to HTTPLISON)
to HTTP JSON format database
Header: 0.03 (TERST, Code=0.03, MID=0x4023) PUTIBSNANMEES HTTP/1.1
Host: Dih.org
Content-Type: application/xml|
Cache-Control: "ysTcCCAZcR"
Proxy-Authorization: *zMAGJ"
: {
<?xml version="1.0" encoding="UTF-8" 2> "Insurance Companies”{
<Insurance Companies> "Top_Insurance_Companies”:{
<Top_Insurance Companies> "Name": "Berkshire Hathaway (BRK.A)",
<Name>Berkshire Hathaway (BRK A)</Name> "Market_Capitalization": "$539 billion"
<Market_Capitalization>$539 billion</Market_Capitalization> | }
</Top_lnsurance_Companies> 1
21 </Insurance Companies> }

Protocol adat-forditas: CoAP-XML to HTTP-JSON

. . Verification
—b[ Pairing H Teaching Ha" d validalionH Results

Tothfalusi, T., Varga, E., Csiszar, Z., & Varga, P. (2023,
October). ML-Based Translation Methods for Protocols and
Data Formats. In 2023 19th International Conference on
Network and Service Management (CNSM) (pp. 1-5). IEEE.

TMIT




HTE
w24 NETCONF konfiguracio generalasa: YANG Modelek XML-ben leirva

Hollosi, G., Ficzere, D. & Varga, P. (2024, October).

; :
-' LM \ Generative Al for low-level NETCONF configuration in
e A SRk network management based on YANG models. In 2024
L ( 19th International Conference on Network and Service

‘ A Management (CNSM) (pp. 1-7). IEEE/IETF

-
e
Es

YANG DB Write me a NETCONF configuration
based on the instructions below:

1) Set the ethO interface to 192.168.0.1/24 ip address.
2) Set the ethO interface to 192.168.0.1 ip address with

255.255.255.0 netmask.

10) Set up a destination NAT where every incoming tcp
packets which arrives to the port 80 forwarded to the
192.168.0.2:80 address.

XML config

Fig. 4. The proposed pipeline for augmenting the original instructions with
YANG models, neccessary for enabling the LLMs to answer in a strict and

well-defined format. The pipeline basically povides domain knowledge to the BME
otherwise general LLMs. Dashed line interactions and functions are optional, .
but there are instances where their use is appropriate, as detailed in the text. TM lT 22



HTE /5 Informaciokinyerés protokoll szabvanyokbol (pdf)

1949-2024

[ User questions ]
-~
) L J
Input document LangChain Agent LLM
(tet, csv, xml, ...} (lterative Al steps) {e g., OpenAl)
e Tool #2 Tool #N
Standards, > RAG Tool (e.g., Custom {e.g., fined-tuned
Custom Python function) LLM)
documents
| | Tool set
2) Give the PDU Session identifier of the user with
1GPP IMSI of "123304043055555” in [IMSI, PDU Session ID, DNN] format.
Standard . . . .
naaras 9) What is the IMSI value of the subscriber whose authentication was

unsuccessful? Use RAG first.

3 T TMIT
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HTE /5 MLOps - Deploying ML models in Cloud

1949-2024

infrastructures with Hyperautomation

Machine Learning

Data
Engineering

DevOps

https://canonical.com/blog/what-is-mlops
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Digitalis Ikrek az Ipar5.0-ban — 5G/6G tamogatassal

DT a gyartasban:
5G/6G privat NW

Komplex DT rendszerek:
- ellatasi lancok,

- épitkezések,

- olajfuro tornyok

- jarmUvek és okos varosok
- HALOZATOK

MLOps

a teljes mérnoki folyamatban
Cs. Heged(s, P. Varga — Tailoring MLOps Techniques for Industry 5.0 Needs
IEEE CNSM, Niagara Falls, Canada, 2023

7@}@'MiT glllnﬁl iT 27
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Etikal & Tarsadalmi Kerdesek

Szellemi Tulajdon
Ki birtokolja az Al altal generalt tartalmat?
Licencelési és szerzdi jogi kihivasok
Adatok hitelessege — kifogyunk a valos adatokbol?!
Foglalkoztatas & Gazdasagi Hatas
Munkahelyek megszinese bizonyos szektorokban
Uj munkalehetéségek és atképzés
ElGitélet & lgazsagossag
Tarsadalmi elGitéletek masolasa vagy fokozasa
A felelds Al képzés szukségessege

BME
7§;§me Dr. Varga Pal - VLT
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