2Y2THMATA KINHTQN KAI
MPO2ZQMIKQN EMIKOINQNIQN

Eicaywyn



2 KOTTOG TOU MOOAMATOC

> MEAETN TNG apXITEKTOVIKNG Kal TNG AEITOUPYIOC TWV OIKTUWYV
KIVNTWV KOl TIPOCOWTTIKWY ETTIKOIVWVIWV.

» TO QVTIKEIYEVO €ival TEPAOTIO Kal OEV UTTOPEI va KOAUPOEi
MOVO PE TO pabnua auTo.

» ©@a KOAUQOOUV KUPiwg oI TTEPIOXEC TTOU APOPOUV:
> BaOIKEG Evvoieg
> TN XwpNTIKOTNTA TWV KUPEAWTWY CUCTNUATWYV
» TIC TTAPEPUPBOAEC OTA KUPEAWTA CUCTAMATA
» Tn dlaxeipion AaOUPUATWY TTOPWV
» TIC A&ITOUpPYIEC UTTOOTHPICNS KIVATIKOTNTAG
> Tn dlaxeipion ETTKOIVWVIWY
> Acoupparta ToTTika diKTud
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H UAn Tou padnuaro
n énuarog
BiBAio: Aiktua Kivntwyv kai MNMNpoowTrikwyv ETTiKoivwviwy, 2n ‘Ekdoon, MixanA E. ©coAdyou
KepdAaio 1: OAo
KegpdaAaio 3: 3.1 éwg 3.6 kai 3.8 »
KegpdAaio 5: 5.1 éwg 5.6 kal 5.8 MIXAHA E. OEOAOTOY
KepdaAaio 7: Ek16¢ o110 7.2.2,7.2.3,7.2.4,7.2.7,7.8 =
KepdaAaio 9: Ek16g a6 9.4.3.1, 9.5, 9.6.3, 9.6.4, 9.6.5

, B & NMPOZOQIMNIKOQN
KegpdaAaio 10: OAo EMIKOINQONION
KepaAaio 11: 11.1 €wg 11.8

N\
KegpdAaio 13: 13.5 A ,‘ .

Kagnyning €

AIKTYA KINHTQN

Oool dev Ba AaBouv 10 BIBAio, uTTOopoUV va TTapakoAouBrjoouv TIG dIaAECEIS (CwvTava ) oTo delos) o€
ouvouaouod e TIG dlagaveleg oTo eclass kal Ba gival kaAupgpévol og TToocooTo 99,99%.
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H UAn Tou padnuarog

» ETTavaAnyn — BaolkeEg evvoleg, Keg. 1
» BAOIKEC APXEC TWV KUWPEAWTWY ouoTnUATWY, Ke@. 3

» Karavoun Kal EKxwpnon acUpPAaTWY TTOPWYV —
TTOAAQTTAN TTPOCRaoN, Ke@. 5

» APXITEKTOVIKI TWV KUPEAWTWY cuoTnuatwy, Keg. 7
» Alaxeipion padiodiauAwy, Kep. 9
» Alaxeipion KivnTikoTnTag, Keg. 10
» Alaxeipion emkoivwviag, Keg. 11
» AcuUppata ToTmKa dikTtua, Kep. 13

» [lepioxn pabnuaroc:
http://eclass.uoa.gr/courses/D74/
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EpyaoTnpio HaOAuaTOC

>

Mépog Tou BaBpou (30%) 6a TTpokUWEl ATTO Hia ATOMIKNA
EPYAOia TTOU ATTOTEAEI OUCIOOTIKA TO EPYACTNPIO TOU
HaBnuaTog (Gpa ival UTTOXPEWTIKA).

H epyacia Ba TTpETTel va gival uTTd Jop@r) TTapouaiaong
diapkelac 15 Aetrtwyv (d1a@Aavelec Kal Bivreo).

EtmiAoyn atrd Aiota Bepdtwy i Kal TTpdTacn atro 10
@oITNTH.

To TTARNBOC TWV dia@aveiwy aPrVveTal OTNV KPion KABe
@oITNTN, apKei N dIAPKEIQ TNG TTapouUCiaong va pnv
utTEPPaivel To dlaBEoiuo 15AETTTO.

OAec o1 gpyaaieg Ba mrpeTTel va uttoAn6ouv pyEéow Tou
eclass €wc¢ 1a yEoa lavouapiou.
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Eclass - Delos

# npassa 3=
# Xapropulax
EDvieoy ROt pLachy Yuotrpata Kivntwy Kat MpocwTikwy ETIKOWWVLWY Enis) -
lavemompiov Adnvay :
IAETHERIIV I NikoAaoc Nacodg

Mepypagr ¢ g Q &

ZTOX0C TOU HaSNUatog £ival va QNoKTATEL © GOTNTAG TNV LKA
avTihapBavetal ta mpofirpata oxeslaong Kal Asttou <
OUGTNUATWY, QTQVOEL TNV GXECMN TOUG UE TIG QTALTrC 5

v pTiopel va oxedLadet Ty uhomolnon Toug ya TIE SLipopeg unnpealeg mou
TIPOCWPEPOUV,

AIK l I KlNHTQN H UAn nephapPaver tig Eng svotnuec:
& nPoznn I KQN - ELoaywyr), Baoikég OLEG, Keg. 1
EanOINQNIQN ApxEc oxebiagpol Twy KUDEAWTWY GJGU]pdtL}"'

= <l1'-”'l,‘Z:']ll'] Kai .’-Kl';\".x:[ll](fl] Qauppatwy H"‘"l WV -

,\"_5 ADXLTEKTOVLKN TWV KUPEAWTWY SUTTNPATWY, KE. 7
&‘\, _ — - hraxeipon padtodiadiwy, Keg, 9

1 Awayeipion kwnTkotnTag, Keg. 10
viag, Keg. 11

VOT r|u va

MIXAHA E. @EOAOIOY

Ke. 3

Aarhr npooBaan, Keg. 5

- Maxeipuan emiko
AgUppata tomka diktua, Keg. 13
- EWSukd Bepara - Erumisow

UALKG SLOPAVELIY
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Eclass - Delos

# npassas ==
@ Xaprogpuhakio / Zvotipata Kwntwv kat Mpoowmnikwy Emukowwvitw

B e Loy Tuotnuata Kivntwy Kat MpocwTilkwy EMKowwyviwy (Enie) = (2]

Mavemaotipov Adnvav
X AvéBaopa apxeiov [ TN TR -4

[APY®EN TO 1837 JEprCL(PQ -]

APXLKOG KATahoyos &

Tomog Apyxeio MéyeBog Hpspopnvia &4

ya epyaheia o~

¥ Auwxeiplon paénpatog

] XelpepLvo 2022-2023 4/10/22 #-

= 2/10/23 B~

] XelpgpLvé 2023-2024
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Eclass - Delos

(% eClass EKMA | Mobile and wirele: X ;% cpenDelos: Search MultimediaC X =+ v -

& C @ delos.uoagr/opendelos/search?dp=difay=2021&st=fb745933&crs=816970c3 > % @& e 00 v »0 !

© Websign [ Marie Sktodowska-.. 1% ApSpa Dopohoyik.. @ KetsuBuveipigyp.. @ Scanned Image Tunpéne vokoww... @ Koptéhagmpoypap.. G newsit- Aveditno.. [N Spotlightowncloud W Home - SEMANTIC [ SEMANTIC cloud [ Mpowticd doknon... (@ start [smartwiki] 5G
avaZnTnon MoAUPECIKOD TIEQLEXOUEVOU -)] Figodog

E@NIKO KAl KAMOAIZTPIAKD MANEMIZTHMIO ABHNON

R VTS TET Il Ao e AEEEIC - KAEIDIG OF KOTaye

QPEVO TTEPIEXOPEVO n ©cpaTiki mepioxi ~ TpApa~- ExBiAwaon~

& Akadnpaiké ‘ETog: 2021-2022 ~ [ Kavie kAik yia ahhayr |

Q Evepyég ETroyés AvaZitnong: Maoodg NikdAaog 3 TpApa MANPopopikAG kal TRAETIKONVWVILY ¥ ZuaTAuaTa KIVATRV Kol MPoowTTkmy EMkovevity ¥ Agaipeon Diwv X%

Bp£bnkav 39 amoteAtopara + Hyepounvia ~ = Aetropeprg ~

A  «Mponyolpevn = 1 2 Emdpevn »

» 1. Zvotipara Kivorwy kal Npocwmkwy Emkoivwviwy (2022-01-19-09:00:04) / Mépog 1 (Macodg NikéAaog, Epyaampiaxd AIBKTIKG MpoGwTiKG)
Suorruara Kivirv kai Mpocwimkuy EmKovwviedy, Tunua MARpo@opikic kar THAETIKOIVWIIY

Mpoypappanapévn MeTadoon paBRuarog

Efdunvo: 7o | B 20220119 | W 01:00:00 | 80

P 2. LvoThpata KiviTwy kol Mposwimkwy ETikoivwviwy (2022-01-19-10:00:14) | Mépog 2 (Maoodg NIKGAaOS, EpyaoTnoiaks AiGakTIKG [TposwiTiKG)
ZugTripara Kivrav kai MpoGwimikuwy Emkovwwiwy, Tufpa MAneo@opikic kar TRAETIKOIVWIIV

Mpoypappanapévn MeTadoon padhparog

Efdpnvo: To | B 20220119 | We00D:59:56 | 100

» 3. Zvotipara Kivnrwy ka Mpoowmkwy Emikoivwyiwy (2022-01-12-09:00:04) | Mépog 1 (Muoodg NIKGAXOS, Foyaarnplakd AiGaxTike Mpoowimike)
Suorruara Kivirv kai Mpocwimkuy EmKovwviedy, Tunua MARpo@opikic kar THAETIKOIVWIIY

Mpoypappanapévn MeTadoon pabhparog

Efdpnvo: 7o | B 20220112 | W01:00:02 | ®33

» 4. Tvothpata Kivntwy kol Mposwmkwy ETikoivwviwy (2022-01-12-10:00:16) | Mépog 2 (Maoodg Nik6Aaog, EpyaoTnpiakd AiGakTIKG [TposwITKG)
Suorruara Kivirv kai Mpocwimkuy EmKovwviedy, Tunua MARpo@opikic kar THAETIKOIVWIIY

Mpoypappanapévn MeTadoon pabhparog

Efdpnvo: 7o | B 20220112 | W01:00:01 | @40

P 5. Zuothpata Kivirwy kol Mpocwmkwy ETiKovwyiwy (2022-01-10-09:00:04) | Mépog 1 (Muoodg NikéAaog, EpyaoTnpiaks AiGakTIKG [TposwITiKG)
Suarfipara Kivrav kai Mpocwmikay Emikovwwviedy, Tufdpa MARpo@opiki¢ kar TRAEMKoMWIIY

YTmnpeoia | Opol xpriong | Zuxvég epwimoelg | Emkovwvia | Evnuépwon Aaxsipiotwy | MAnpogopieg Exdoong P
"OWEl

A
Opendelos 4
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[MepiANWn TOU E1I0AYWYIKOU HEPOUG

> BaOIKEC EvVOIEC
» KivnTikotnta
> QopnNTOTNTA UTTNPECIWV

» ACUPUATO GUOTAMATA KIVATWY ETTIKOIVWVIWY

» ETidpaon NG KIivnNTIKOTNTAG OTNV £CEAICN TWV
TAAETTIKOIVWVIOKWY OIKTUWYV

» [eVIKEC TAOEIC OTNV £EEAIEN TWV DIKTUWV
ETTIKOIVWVIWV

» ECEAIEN TWV WNPIOKWY CUCTNHATWY KIVATWY
ETTIKOIVWVIWV
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UPMOTEC ETTIKOIVWVIEC

' 4

[piv TIC 0O
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KivnTég ETTIKOIVWVIEG OTIC apXEG Tou 200uU
aiwva

1901: Marconil '

THIS MEMORIAL IS DEDICATE
BY

i LRNMENT ANID PEURLE OF
| NEWFOUNDLAND TQ COMMEMURALIE AN

OQUTSTANDING EVENT IN THE HISTQRY

"Are you ready" “. 7 3 ‘- OF NEWFOUNDLAND AND A NEW ERA

IN WORLD COMMUNICATIONS.

NSATLANTIC WIRELESS
\ RECEIVED B8Y
GUGLIELMO MARCON!
CEMBER 12,190t ON THIS SPOT.

YuoTAPaTa KivnTwv kail Mpoowmikwy ETTIKOIVWVIWY



KivnTég ETTIKOIVWYVIEC OTIC apX€EG TOU 200U
aiwva

1924: First mobile radio telephone

Courtesy of Rich Howard
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[[EVIEC KIVNTWV ETTIKOIVWVIWV

> 0G:
> 1G:
> 2G:
> 3G:

Briefcase-size mobile radio telephones
Analog cellular telephony (end ‘70s)

Digital cellular telephony (beg '90’s)
High-speed digital cellular telephony (including

video telephony) (beg '00)

> 4G:

IP-based “anytime, anywhere” voice, data, and

multimedia telephony at faster data rates than 3G
(beg '10)
» 5G: 10-times faster data rates, much more flexible in

mobility, Internet of Things (loT) support (cheap, low
energy, massive number of devices) (beg '20)
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ECEAICN

- To TTPWTO £TTIONMO KIVNTO TNAEPWVO
XPNOoIJoTToINenke oTn 2oundia atrod
TNV aoTuvouia to 1946 — ptropouoe va
TTPAYUATOTTOINCEI 6 OUVTONEG KANOEIG
MEXPI VA adEIAEl N UTTATAPIa TOU
QUTOKIVITOU

- AvaTTu¢n KUYPEAWTWY CUOTNUATWY
atro Tnv Bell Labs 10 1947

- To 1983 n Motorola 81€8e0¢e euTTOPIKA
10 DynaTAC 8000X (900gr - $3.500)

- To 1991 n Motorola gionyaye 10
MicroTac Lite w¢ pia aiocénra
eha@puTepn £kdoan (350gr - $1.000)
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ECEAIC
d ng;fﬁHONel

Nokia 1011
$1,045 urs.
" eph

The Evolution Of Mobiles
1973 1‘02020 _ m | =
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I \ Samsung Galaxy S4
i J | $629 (L} 17 Hours — = =
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Apple iPhone Xs Samsung Galaxy X
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AUZnon cuvopounNTWy ava TexvoAoyia

14
8.8

| + 3.5bn

In 2826, 3.5 billion 5G subscriptions

are forecast.
&
M sG
5
B LTE {aG)
a B WEDMASHSPA (3G)
B G5M/EDGE-only (2G)
3 B TD-SCDMA (36)
B coMA-only (2G/3G)
2
L Mote: loT connections are
nait incleded in this groph.
4] Fized wireless ocoess (FUWA)

2815 2816 20817 2018 2019 2028 2021 2822 2823 2e2d4  2@25 2826  conmections are imcluded.

1GE5A (April 2821).
A 5% subscription is counted as such when associated with a device thot supports Mew Rodio (MR,
as specified in 3GPF Release 15, and is connected to a 5G-enobled network.
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2uvopounTEG 4G/5G

35

EX:

25

28

15

18

a5

# 50 subscription uptake is expected
E to be faster tham for 4G,

M 56 (ze18-2826)
B 4G (2e09-2017)

Years since first deployment
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2UVvOPOMNTEG aVA TTEPIOXNA

Bs5 BELUTE@G [ WCDMA/HSPA(3G) [l GSM/EDGE-only (2G) [l TD-SCDMA (3G) [l CDMA-only (2G/3G)

20828 2826 2828 2926 2828 2826 2828 2826 2028 2824 2828 2824 2829 2826 2829 2E2é 2828 20824 2028 28268

Sub-Saharan Middle East Latin India South East Cenitral and Morth Eost Western Gulf Morth
Africa and Morth America Asioand Eastern Asin Eurnope Conperation America
Africat Oceania Euwrope Cauncil

Maote: Except for 56, technologies with less than 1 percent of subscriptions are not shown on the graph.
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Kivnon dgdopévy

Global mobile netwark dota traffic and year-on-year growt

(EB per manth)
B Circuit-switched voice [ Dot — Year-on-yeargrowth

a8 16a

Totol (wplink + dowvend ink ) traffic (EB per mont h)
&
(% 5]
[n=]
(puacsad] yj soul 0 uo-ina),

28 25

02 03 04 01 02 03 04 01 02 Q3 04 01 02 Q3 04 01 02 03 04 01 02 03 04 01 02 03 04 01 Q2
26814 2815 2816 2017 26818 2819 2az2e 2821
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Kivnon 6edopévwy Bivreo

100 46% CAGR
2017-2022

80

60

Exabytes
per Month
40

20

0
2017 2018 2019 2020 2021 2022

B Mobile Video (59%,79%) M Mobile Non-video (41%,21%)

Note: Figures in parentheses refer to 2017 and 2022 traffic share.
Source: Cisco VNI Mobile, 2019

1 ExaByte = 1018 bytes

2uoTtnuarta Kivntwy kai [NpoowTrikwy ETTIKoIVWVIWY



Internet of Things (IoT)

Libelium Smart World

according to climate conditions and
unexpected events like accidents or

Smartphones Detection Electromagnetic Levels traffic jams

Detect iPhone and Android devices and in Measurement of the energy radiated
general any device which works with Wifi or by cell stations and and WiFi routers.
Bluetooth interfaces.

Perimeter Access Control Traffic Congestion

H ) Access control to restricted areas and detection Monitoring of vehicles and pedestrian

Forest Fire Detection of people in non-authorized areas. amuence?oopnmae driving a:d walking Getting advices in the point of sale
Menitoring of combustion gases and preemptive routes. according to customer habits, preferences,
fire conditions to define alert zones. Radiation Levels presence of allergic components for them
or expiring dates.

Air Pollution

Contral of CO, emissions of factories, pollution
emitted by cars and toxic gases generated in
farms.

Smart Lighting

Intelligent and weather adaptive lighting

in street lights.

Intelligent Shopping

Distributed measurement of radiation levels

in nuclear power stations surroundings to Noise Urban Maps
generate leakage alerts,

Wine Quality Enhancing
Monitoring soil moisture and trunk diameter
in vineyards to control the amount of sugar in
grapes and grapevine health.

Sound monitoring in bar areas and
centric zones in real time.

Offspring Care

Control of growing conditions of the offspring in
animal farms to ensure its survival and health.

th
iy
a

Sportsmen Care

Vital signs monitoring in high performance
centers and fields

Structural Health

Monitoring of vibrations and material conditions
in buildings, bridges and historical monuments.
\

'! 7
4

'II
‘\

Water Leakages

Detection of liquid presence outside tanks
and pressure variations along pipes

Vehicle Auto-diagnosis

Waste Management Information collection from CanBus to

Detection of rubbish levels in containers send real time alarms to emergencies
to optimize the trash collection routes. or provide advice to drivers.

Smart Parking Item Location

Monitoring of parking spaces availability Search of individual items in big surfaces
in the city. like warehouses or harbours.

Quality of Shipment Conditions Water Quality Golf Courses

Monitoring of vibrations, strokes, container openings Study of water suitability in rivers and the Selective irrigation in dry zones to . §
oreold chainmaintenanceTor nurance purpdses sea for fauna and eligibility for drinkable reduce the water resources required in l| bel| unm

use. the green. www.libelium.com
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Internet of Things (IoT)

The Internet of Things

Consumer &
Home

Telemadicine, ¢tc. Pumgpa Valves, Yats, Conveyors, Pipedines. ol cte.
Maters, Drives, Comvertng Rabricetion

E iBeReegz‘aarcmh AssarhlyPaciogng VeselTon, etc.
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Avarrtugn loT

M Broodband IoT and Critical IoT (4G/5G) I Massive loT {NB-1oT/Cat-M) Legacy (2G/3G)

&

2a15 2816 2017 2818 2819 22820 2921 2822 2623 2824 2@25 ARG

IaT 2028 2026 CAGR

Wide-area IoT 17 5.8 23%

Cellular InT? 15 5.4 23%

Short-range IoT 187 286 12%

Total 124 264 13% i i i i
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HAekTpOopayvNTIKG KUMOTO
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| |
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H ocuxvotnta eival avTioTpowg avaioyn f=l2/H
TOU JNKOUG Kupatog =1/ A
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HAekTpOMOYVNTIKO (pACHA

= "'\. l.-'
I OMAGNETIC SPECTRUM
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