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2 KOTTOG TOU MOOAMATOC

> MEAETN TNC apXITEKTOVIKNG KAl TG AEITOUPYIOC TWV OIKTUWYV
KIVNTWV KOl QOUPUATWY ETTIKOIVWVIWV.

» TO QVTIKEIYMEVO €ival TEPAOTIO Kal OEV UTTOPEI va KOAUPOEI
MOVO PE TO pABnua auTo.

» Xwpiletal o€ OUO PEPN
» Aouppatn/Kivnth Tpdéoaon ot1o AladikTuo
» AIKTUQ KIVITWV ETTIKOIVWVIWVY

http://eclass.uoa.gr/courses/D211/



H UAn Tou padnuarog

Acupuartn/Kivnth rpéofaocn oto
AiladikTuo:

>

ECENIEN, TevikEg ApxEg KivnTwv
Emikoivwviwyv

MpoBAfuata IP Tavw atmd acupuarta

AoUppaTeg ETTIKOIVWVIEG — AlQuoppwaon,
METAdOON

AouUpparta Aiktua — WLANs, WPANS,
WMANSs

KivnTikéTtnTa

AiKTUO KIVNTWV ETTIKOIVWVIWV

> 4G networks — LTE - LTE-A

> 5G architecture

> ECaoc@daAion ToidTnTOC UTTNPETIag

> [MapepBOAEC OTa KUPEAWTA CUCTAMATA
> Alaxeipion aoupuaTWY TTOPWV

> N\EITOUPYiEC UTTOOTAPIENS KIVNTIKOTNTAG

> Alayeipion €KOIVWVIWV



Assignment

» Students that will attend this course, will have to prepare a
15-minute presentation on a subject related to the course.

» A list of subjects will be proposed by mid-November, while
the students will be allowed to propose a subject of their
own choice.

» The presentations will be recorded and uploaded through
eclass by the end of January 2023.

» The grade of the presentation will be 30% of the final grade.

» 70% of the grade will be through the final examinations
(language of your choice).



# XopTopuAhdKio
Edvikdv kot Kanmodiotprakiy d X H M121 - EN23/1CT)
Tovere BTV AD e wiy Klvnta kat Acuppata ALKTUA (w121 - EN23/1CT) =
IAPY®EN TO 1837 N ikOS Passas

Nepwypagn & S i £

The rapid development of wireless and mobile communications, that started in the 80's, mainly through WiFi and GSM, continues in our days with 4G
and now with 5G mobile networks. The aim of this course is to describe the principles and architecture of modern wireless and mobile networks,
focusing on their main functionalities. The course will cover:

Wireless/mobile Internet access:

- History, general principles of mobile communications

- Problems of Internet Protocol (IP) over wireless networks
- Wireless communications - Modulation, transmission

- Wireless networks - WLANS

- IP mobility support

Mobile Networks:

- 4G networks - Architecture and operation

- 5G architecture

- Quality of Service / Quality of Experience support in modern networks
- Radio resource management

- Interference mitigation/management

- Mobility support in mobile networks

The course also includes an individual assignment for the students, in the form of a 15-minute presentation on a relevant subject. A list of
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# XopTopuhdkio | Kwntd kal Acbppata AikTua

B vesc I .5 Kivnta kat AcUppata AiKTua (121 -enzssict)

Maven ov Adnvav

Eyypapa @

APXLKOC KaTAhoyoC &

Tomog ‘Ovopa

B4 Mnvipara

2o
= ] Winter semester 2021-2022

] XELWEPLVO EEAUNVO 2022-2023

X AviBaopaapxesiov [ “HEEN TR -84

MéyeBog Hpepopnvia Lo

13/10/21 Lo

= 4/10/22 &~
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# XopTopuldkio Kwntd kot Acvppata AikTua
Edvikdv kat KanoSiotpiaxoy ; i i M127 - EN23/1C1)
bl KwvnTd kat AcUppata AIKTUA (121 -En23/cY) = (7]
IAPYGEN TO 1837 'EWPG[PCI

X AvéBaopa apxsiouv [ I  TEEK- £
ApYLKOC KaTdhoyog » Winter semester 2021-2022 &

Tomog '‘Ovopa MéyeBog Hpepopnvia o
A Lecture 01 - Introduction 5.55 MB 13/10/21 o~
Lecture 02 - IP over wireless 2.54 MB 28/10/21 LA
Lecture 03 - Wireless Transmission and Multiple Access 2.26 MB 28/10/21 B~
Lecture 04 - Wireless Local Area Networks - WiFi 3.25 MB 5/11/21 LA
Lecture 05 - Wireless Local Area Networks - WiFi - Part 2 3.14 MB 24/11/21 Lad
Lecture 06 - Wireless Local Area Networks - WiFi - part 3 1.93 MB 2411121 oA
Lecture 07 - Cellular structure 2.6 MB 21221 B~

A Lecture 08 - Long Term Evolution (LTE) 1.88 MB 9221 B
Lecture 09 - Long Term Evolution Advanced (LTE-A) 4.05 MB 16/12/21 B~
Lecture 10 - 5G 4.08 MB 13/1/22 LA

Lecture 11 - 5G - Part 2 4.81 MB 20/1/22 B~




Edwvikdv kot Kamodiotpraxkoy
Mavemotnpioy Admvaov
IAPYOEN TO 1837

Mrnvipara

# XopTopuidrio Kwntd kal Acvppata AikTua

Knta kat AcUppata AIKTua (w21 -enzssct)

AVOAKOLVWOELG

Eppavice unote?\z’uuatu

Avakoivwon

A npa

Avalitnon...

Hupepopnvia

S

n
I
51

ht

Evapgn StaAégewv xelpepvou e€apnivov 2022-2023

OL SLahéEeLg Tou padrjpatog Ba Eekwvroouv adplo Tetdptn 5/10 otig 14:15 oty alBouoa E pe
Bdon to mpoypappd. OL YOLTNTEG MapakaAoUVTaAL VA yypawoUv otn oeAisa tou padnpatog
oto eclass yL...

TEpLOOOTEPQ
E€ avapfoAng e€etdoelc paBnuatog
Ol eEetaoelg ZemtepBplou 2022, ol omoieg avaPArBrkav Adyw Tng amepyiag ota MMM, Ba

mpaypatonotn8olv tn Aeutépa 3/10/2022 otig 19:00 otnv aiBouoa I 'OooL muotol
TpooENBETE. TEPLOOOTERQ

AvaBoAn onpepwnc efetaong

AvaBoAn e€etacewy 21/9/2022

TEPLOCOTEPA

About the exams tomorrow

Due to the strike in public transport tomorrow, it might be difficult (or in some cases
impossible) to come to the department for the exams. Those that are planning to participate,
please send me a message and | will thi...

TIEPLOOOTEPQ
Results of examinations (February 2022) - correction

Final Grade
# StudentID Presentation N .
exam TIEPLOOOTEPT

ofuEpa - 2:42 ..

Tetdptn, 28 LemtepPfpiov 2022 - 12:09 p.p.

Tetdptn, 21 Femtepfpiov 2022 - 12:17 p.p.

Tpitn. 20 Zentepfpiou 2022 - 4:24 ..

Tetdptn, 9 Maptiou 2022 - 3:51 pLp.
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pieXOEVD Avaffinaorn pe AEEeIC - KAEIDIA O kaTayeypappévo TTepiEXOpevo n OepaTkr| TEpIOK ~ Tufpa~ ExOriAwon
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P 1. KivnTd ka1 AgUppata AikTua (2022-01-19-14:00:02) / Mépog 1 (Macadg Nikéhaog, Epyaoinpiaxo AIGakTikG Mpoawimike)
Kimrd kar AgUppara Alktua, Turipa FNANPOQORIKIS Kat TRAETIKONMWWILHY

Mpoypopuanopévn MerdBoon padhparog

Etdunvo: Metamuxiokd | = 2022-01-19 | m01:00:00 | @57

» 2. Kivntd ket AoUpuara AikTua (2022-01-19-15:00:06) / Mépog 2 (Maooag NikéAaog, Epyaaimpiakd AIGaKTIKG [IpoowiTiKe)
Kimrd kar AgUppara Alktua, Turipa FNANPOQORIKIS Kat TRAETIKONMWWILHY

Mpoypappanopévn Meradoon padnuatog

Egapnvo: Metammuyiokd | = 2022-01-19 | B 01:00:00 | 34

P 3. Kivnrd ket AoUpuara AikTua (2022-01-19-16:00:06) / Mépog 3 (Maooag NikéAaog, Epyaammpiaks AIGaKTIKG [IpoowiTKG)
Kivmrd kar AgUppara Alktua, Turipa FANPOQORIKIS Kal TRAETIKONWWILHY

Mpoypoppanopévn Metadoon padnparog

Egapnvo: Metammuyiokd | = 2022-01-19 | W 00:59:54 | @47

» 4. Kivnra kai AoUppara Aiktua (2022-01-12-14:00:02) { Mépog 1 (Maoedg NikéAaog, Epyaaimpiakd AIGaKTKG [TpoowiTke)
K kar Aguppara Aiktua, Turua FNANpo@opikng kat TRAETIKoNwwIGY

Mpoypopuanaopévn MeTddoon pashipaTog

Efaunvo: Metamrruxioké | 2022.0112 | W01:00:00 | @46

» 5. KivnTtd kai AgUppata AikTua (2022-01-12-15:00:05) / Mépog 2 (MNacadg NikdAaog, Fpyaoinoiaxkd AIGaxTikG Mpoawmika)
K kar Aguppara Aiktua, Turua FNANpo@opikng kar TRAETIKonwwIwY
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UPMOTEC ETTIKOIVWVIEC
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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)

2uoTtnuarta Kivntwy kai [NpoowTrikwy ETTIKoIVWVIWY



New applications

5G Era Enables New Applications

Automotive
. Fintech o o Smart Cities
Agriculture @ ® Utilities

Education @ @ Public Safety
Robotics @
@® Public Transport

Healthcare @

Broadband . Hotspots
Manufacturing @
: ® Events, Tourism
Retail @ Massive Critical
- Machine ¥  Machine -
Logistics @ Communication | Communication ® Mining, Ports
CONSUMER
Gaming @ @® Wearables

AR, 360 VR, 360 MR @ e o ® Fixed Wireless Access
HD - 4K and 8K Video Entertainment



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)

2uoTtnuarta Kivntwy kai [NpoowTrikwy ETTIKoIVWVIWY
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The Evolution Of Mobiles
1973 1‘02020 _ m | =
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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

2uoTtnuarta Kivntwy kai [NpoowTrikwy ETTIKoIVWVIWY



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
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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.

2uoTtnuarta Kivntwy kai [NpoowTrikwy ETTIKoIVWVIWY



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
2uoTtnuarta Kivntwy kai [NpoowTrikwy ETTIKoIVWVIWY



Frequency and Wave length

. . (A
> Relationship: o vevdlengh

> A = c/f

> wave length A,

» speed of light ¢ = 3x108m/s,
» frequency f

[frequency is number of
oscillations per second)

Shart Wavelsnglh
=i

Lang ¥ avelngih

| |
Low Freguency fh\ ﬂ J'{h.‘lll ﬂ
J J UV U \
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Frequency of transverse waves

The frequency is the number of waves passing any point each second.

® frequency = number of waves past a point / time
® frequency is measured in hertz (Hz)

® 1 wave per second =1 Hz

If this set of transverse waves pass a point in one second, what is the
frequency? A Hz



Electromagnetic spectrum

THE ELECTROMAGNETIC SPECTRUM

Wavelength
(in meters)

Sire of a
wavelength

Comamion
name of wave

Sources

Frequency
{waves per
second}

Energy of
one photon
(electron volts)
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The EM Spectrum

»Note the overlap between
types of waves

»Visible light is a small
portion of the spectrum.

»Types are distinguished by
frequency or wavelength

»Signal behavior based on
the frequency

Frequency, Hz

1022
102!
1020
1019
1018
1017
1016

10" -

= { E Visible light

1014
1013
1012
1011
1010
10°
108
107
10°
10°
10*
103

4
|

Gamma rays

A

Ultraviolet

Infrared

A

A S ]

Microwaves A

l P

TV, FM

Radio waves

AM

T

Long wave

Wavelength

1 pm

The visible light
spectrum is
expanded to show
details of the colors.

1 mm

/‘ ~400 nm

Violet
Blue

Green
Yellow

Orange
Red

~700 nm

exhibit some overlap

Lem | Adjacent wave types
of frequencies.
1 m

1 km

|
|
|
|
\



Electromagnetic spectrum

Ultraviolet rays Gamma r

Radio waves Infrared rays

X-rays

Microwaves Visible light

Vaw, v
v NJ N

A

"k

\ W
U TR

Radio waves Microwaves Infrared rays Visible light Ultraviolet rays X-rays Gant

YaVaVaVaVaVaVaVAVAVAVAVAVAVAVAAA |



Aladoon oNUATOG

Communication satellite

- Space wave

Iunnsphere




Aladoon oNUATOG

Classification Band | Initials | Frequency Range Characteristics
Extremely low ELF <300 Hz

Infra low ILF 300 Hz - 3 kHz Ground wave
Very low VLF 3 kHz - 30 kHz

Low LF 30 kHz - 300 kHz

Medium MF 300 kHz - 3 MHz Ground/Sky wave
High HF 3 MHz - 30 MHz Sky wave
Very high VHF 30 MHz - 300 MHz

Ultra high UHF 300 MHz - 3 GHz

Super high SHF |3 GHz- 30 GHz Space wave
Extremely high EHF 30 GHz - 300 GHz

Tremendously high | THF 300 GHz - 3000 GHz




Aiadoon onparog
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[eviKEG apXEC yia Tn O1adoon

O1 ynxaviopoi Tou dIETTouV TN d1AdoaoN €ival TTOAUTTAOKOI Kal TTOIKIAOI —
TEOOEPIC €ival Ol BAOIKOI:

AvakAaaon (reflection): dlaoctaoelg
EUTTOdIWYV >>A — d1Gd0o0N TTPOG HIa
KaTeuBuvaon,.

AidBOAaon (refraction): cupTrayn
EUTTOOIO OTNV TTOPEIA TOU CNUATOG
>SS\,

2KEdaON (scattering): dl100TACEIC
geUTTOdIWYV < A — 01GdO0N o€

SIOPOPETIKEC KATEUBUVOEIC. @ scattering
[MepiBAaon (diffraction): TTapeuBOAN

owpaTog otn diadpour diadoong ‘Diﬁraction
(OdeuTepOyEV KUPATA — apxn . Refraction

Huygens).

** Mtropei va dnuioupyouv TTpoARuaTa aAAd va divouv Kal AUCEIS OTav OEV UTTAPXEI
OTTTIKN €TTOIPNR **



["eviKEG apXEG yia Tn d1adoon

H 01a000nN TWV NAEKTPOHAYVNTIKWY KUUATWY O€
TTEPIBAAAOVTA KIVNTWV ETTIKOIVWVIWV
XOpaKTNPEIZETAI ATTO TPIA ETTINEPOUC PAIVOUEVQ:

» AtTwAcglec diadpounc (path loss) - e€aocBévnon

» 2kiaon (shadowing) — mepiBAaan/diabAaon

» AlaAgiweic moAAammAwyv diadpouwyv (multipath
fading) — avakAaon/okEdaon



MapdayovTeg TTOU TTNPEAOUV TNV
o1ad0o0on Twv H/M KupaTtwyv

hills

girders







Mia atrd Ti¢ d100pOoEG gival HETARBAAAOMEVN




[MToAuoOikn d1adoon
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AlaAgipeig

small Scale
Fower/ Fading
dBm /

Large Scale

Fading

- Distance
=p2

d A atroteAseouarta peyaAng KAIMOKAC - ATTWAEIEC OIadPONNG

d

U C armroteAeopara pIKPNG KAIMOKAC — TAXEIEC OIOKUMAVOEIC TOU
TTAaTou¢ Tou onuaTog (small scale fading)
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Oo6pufog Kal TTapeMPBOAEG

» MeTddoon atrd AAAEC TTNYEC
» [TOAAEC OUOKEUEC TTOU PETAdIOOUV OTNV IdIA
guxvoTtnrta

» [1.x., 2.4 GHz aocupuarto TnAEpwvo, Bluetooth
kar Wi-Fi




ETTITTTWOEIC KIVNTIKOTNTAG

Channel characteristics change over time and location
Q signal paths change
Q different delay variations of different signal parts
Q different phases of signal parts

= quick changes in the power received (short term fading)

Additional changes in
' power 4 long term
Q distance to sender fading
QO obstacles further away

-> slow changes in the average power
received (long term fading)
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short term fading



NMwg xeIpICOJaoTeE TO AGON

» 2TABePA VS. KIvnTa
» 2100epd: AAON e€aitiag oup@opnong
» AoUpuaTa: TTEPICCOTEPA Kal JE DIAPOPETIKA aiTIa

» T1 KAVOUUE
» AUCNon TNG I0XU0G JETAdOONG
» [eplioooTEPN KATAVAAWON EVEPYEIAC (KOKO YIa TN UTTATAPIA)
» Anuioupyei TTaPEUPOAEC € AANOUG DEKTEC
» EAeyxoc kai d1opbwaon Aabwv
» o 10xUpP0oI KWOIKES (ETTECEPYQTIA, KATAVAAWGOT KAVAAIOU)
» Emravaperadoocic (KatavaAwaon KavaAiou)



)i

Network Topologies
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Bus

All terminals on the bus
*Terminals can be connected/disconnected seamlessly
*End points
*Only one message at atime

Low cable cost



Tree

[ ]
= I
[ ]
= =
Parent node can be a bottleneck

Parent node out of order -> all tree out of order
Add nodes at the lowest level



Ring

*Hop by hop transmissions
*Transmit/receive/check/forward
*Networks keep working on node errors



Star

[ ]

*All nodes connected in a central node
*Single point of failure



Mobile network topologies
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*Cellular or Ad-hoc
«Common medium (bus)

All traffic through a node (star)
*Hop-by-hop transmissions (ring)
*Multiple access control
*Error control
*Mobility




