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BAZIKEZ NAHPO®OPIEZ

Tunua HA€KTPOVIKAG

Titho¢ Mabruartoc THAENIKOINQNIAKA AIKTYA
Kwbikdg Mabrpatog EE-7041

Oewpla / Epyaotrplo Oewpla + Epyactiplo
E€qpnvo Adaokaliog 7°

MOTWTLKEG LOVASEG 6.5

‘Qpec AtbaokaAiag 30+2E

Doptog Epyaociag 175

Yroxpewtko / Emloyng YTOXPEWTIKO

YrnevBuvog Mabruatog

Ap. Zwtnpng Kapapmétoog

ASAoKwV

Ap. Zwtnpng Kapapumétoog

Emtikouptkd Npoowriikod

Tpomog Albaokahiog

Oeswpntikn Adaokahia (Sltalé€elc), Epyaotnplakeg AOKNOELG,
Autovopec Epyaoieg, E€stdoelg

AfloAdynon Oswpia: Epyaacieg 30%, TeAikn E€€taon 70%
Epyaotiplo: Epyaociec (20%), TeAkn E¢€taon (80%)

MpoamnattoVpeva Oswpia: Tuothuata TnAemkowwviwy, Wnodlakég
Erukowvwvieg, Aiktua H/Y, MBavotnteg kal 2tolyeia
JTATIOTIKAG
Epyaotiplo: Matlab/Simulink, C/C++, Apxég
MpoypOouUATIOHOU.

NEPIFPAGH
ZKOTOG

O OKOTIOC TOU HaBRUOTOC elval n eloaywyr] Twv GoltnTwy otig Bactkég apxEC Aettoupyiag,
oxeblaopoU, avaluong Kot 0ELoAOYyNong mou SLEMOUV Ta oUYXPOVA TNAETILKOLVWVLIOKA
Siktua. E¢etalovral oL BaoLKEG EVVOLEG E OTOXO TNV YEVIKA aVTIANYN TwV AELTOUPYLWV TWV

TNAETUKOLVWVLAKWV SIKTUWV KABwWGE KAl TNV anoKTnon Tou anapaitntou unofabpou yla tnv
KOTAVONON TWV 0A0EVA Kal auEavOopevwy TexVoloylkwy e€eAifewv oto avtikeipevo. Eudaon
Slvetal ota £16n Kal 0TouG TUTIOUC SIKTUWV, TNV SLOCTPWHATWHEVN OPYAVWOT, OTA LETPA
enidoong kabwg Kat oTic SLadopES TWV TEXVOAOYLWV TTIOU EUMEPLEXOVTAL OTO PUOLKO eminmebo
KoL oto eninedo LevEng Sebopévwy oe SLAPOPOUG TUTIOUC CUYXPOVWV TNAETUKOLVWVLAKWVY
SIKTUWV.

Ma6nolakd AnoteAéopata

Metd tnv oAoKARpwWGoN TOU LaBNHATOG Ol CTTOUSAOTEG B £XOUV ALIMOKTACEL TLG




AMOPAITNTEG YVWOELS Kol S£ELOTNTEG WOTE vaL:

o vwpilouv TIG BACLKEG EVVOLEG KOLL VOL KOTAVOOUV TLG AELTOUPYLKEG OUMALTHOELG KOL TV
SLUOTPWHATWHEVN 0PYAVWAON TWV TNAETIKOLVWVLAKWY SIKTUWV.

o AvtlAapBavovtol TG apxeG AELTOUPYLOG KaL TIG BOOLIKEG OXESLAOTIKEG KO
AELTOUPYIKEC amalthoelg KaBe eldoug SIKTUWV.

e [vwpiloouv cuyxpova MPOTUTIA Kol TEXVOAOYIEG SIKTUWV KAl val ATOKTHO0oUV TO
anapaitnto unofabpo yla mepattépw e€etdikevon Kat epBabuveon oTo avtlkeipevo.

e EfolkelwBoUlv pe Ta TPAKTIKA epyadeia mou adopolv tnv PeAETn, avaluaon,
aflohoynon kat oxediaon SIKTUWV KABWE KAl TWV EMLEPOUG OTOLXELWV TOUG.

AvTiKeipeva tou KaAUTTovTon

o Elwoaywyn ota TnAemikowwviokd Siktua — EMLokomnon texvoAoyLwv Kat SIKTUwv

e Texvoloyleg, apXITEKTOVIKEG, (6N KaL TUTIOL SIKTUWV (SlkTUA KOpUOU, SiKTUua
nPOoBacng, TOTIKA EVoUpUATA Kol aoUppato SIKTUa, Otk SiKTud, TIPOCWTTLKA
Siktua, UBPLOIKA aCUPUATA-OTTIKA SikTua KTA.)

o Apxéc Metadoong. ApxEg Aettoupyiag Kat €idn petaywyng. Avapetadoon mAalciou
(Frame Relay). AcUyxpovog Tponog Metadopadc (ATM).

e Méoa petadoong (tnAemikolvwviakd KavaAl), Baowka LeyEBn kal eploplopol.

o [lponyuéveg texvikeg Slapopdwong (OFDM, DMT, SC-FDE)

e ApxEg emikowvwviag kat moAumAe€iog (TDD, FDD, TDMA, FDMA, OFDMA, SC-FDMA)

e ApxEc MOAQTTANG TPOOBacNC — KUPLOTEPEC TEXVIKEG

o Mcetpa eniboonc kat afloAoynong o kaOe emninedo

e EEETQON TWV MAPATIAVW OTLC VEEC TAOELG KAL 0T GUYXPOVA TIPOTUTIOL KOl TEXVOAOYIEG
SwktOwv (IEEE 802.11a/g/n, WiMax IEEE 802.16, 3GPP LTE, ADSL-VDSL, Ethernet,
Gigabit Ethernet ktA.)

Epyaotnplokég ACKNOELS

Epyaotnplakr ekmaibsuon twv GoltnTwy MPayHaTonolwvtog 13 £pyaocTnplakéG OOKNOELS
EOTIOOUEVEG OTA PACLKOTEPA AVIIKELPEVA TNG Beswpntikng SidaokaAiag. OL aoKnoELg
gotlalouv oto puoko eminedo kal oto eninmedo ZeVENG Kal elval MPOCAVATOALOUEVEG OTA

eéne:

e JInuarodooia Baowkng Zwvng, Kwdikeg Mpapung, Mponyuéveg TEXVLKES
Awapdpowong (M-QAM, DMT, OFDM), NoAutiAeia kat MoAAamAn MpooBacn oto
Méoo (TDMA, FDMA, CSMA, OFDMA), Enidoon kat Z0ykpLon TEXVIKWV.

OL £py0oTNPLAKEG LOKNOELG TIPOYLLATOTIOLOUVTAL E cUYXpOova epyaleia AoyLOKOU OTwG Ta
MATLAB/SIMULINK, CNET, NS3, OMNET++.

ASakTikEG Kot MaBnolakég paotnpLOTNTEG

OL péBodol Sisaockaliag nepthappavouv:




Awdaokalia pe SLaAEEELG oTIC oToleg XpnoLomololvTal KAaoOLKEG PEBobdol (emiluon
oaoknoswyv, dltaloyiky ddackaAia) kol cuyxpova emontikd péoa (video projector,
Sladadveleg, emidelEn MelpaUdTWY).

Xpnon tng PBLBALoBRKng kat tou SladlkTtuou, yla TNV OVeEUPECH amopaitnTwy
mAnpodoplwv ou Ba xpnouonolnBouv Kupiwg o EPYOOTNPLUKEG EPYACLEG KOl OF
OLUTOVOEG epyaoiec.

Mapouoiacn twv dladopwv amoTeAeoUATWY TNG Bewplag pe xprion tng e€opoiwong,
UE eOIKEVPEVA TTAKETA AOYLOIKOU Omtwg MATLAB/SIMULINK, CNET, NS3, OMNET++.

OL paBnolakég Spaotnplotnteg nepAapBavouv

EmiAuon avTtUTpooWMEVUTIKWY O.OKACEWV oTNV TAEN Ue Slaloyikég pebBodouc.
YAomoinon auTOVOUwWY OTOUKWVY/OUaSIKWY EPYACLWV.

Xpnon Aoylopikou yla avdAuon, aflohdynon, oxedloaon kot e€opolwon Twv Bepatwy
niou e€etalovral otnv Bewplia.

ATOLILKN LEAETN KOl EEETACELG YPATTTEG 1] KoL TIPOPOPIKEC.
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EE-7041 — TELECOMMUNICATION NETWORKS

BASIC INFORMATION

Department Electronics

Course Title TELECOMMUNICATION NETWORKS
Course Code EE-7041

Theory /Lab Theory & Lab

Semester 7"

ECTS Credit Units 6.5

Teaching Hours 3 Theory + 2 Lab

Working Load 175

Obligatory / By Choice Obligatory

Unit Leader Dr. Sotiris Karabetsos

Teacher Dr. Sotiris Karabetsos

Assistants

Teaching Lectures, Lab, Personal or Group Project Assignments,
Exercises, Exams

Assessment Theory: Projects 30%, Final examination: 70%

Laboratory: Projects (20%), Final evaluation exam (80%)

Prerequisites

For theory: Telecommunications, Computer Networks, Digital
Communications, Probability and Information Theory.

For laboratory: MATLAB/SIMULINK, C/C++, Programming principles.

DESCRIPTION

Aim

networks.

The aim of the course is to introduce students to the fundamental principles of operation,
design, analysis and evaluation, characterizing contemporary telecommunication networks.
The course explores fundamental principles, so as to offer a general overview of
telecommunication networks operation, as well as to provide a solid background for
comprehending the rapid technological evolution in the field. Emphasis is put on the type of
networks, the layered structure, the performance metrics, and in the differences entailed at
the physical as well as the data link layer, on the basis of modern telecommunication

Learning Outcomes




Having successfully completed the module, the student will be able to:

e Appreciate the fundamental principles and to understand the functional
requirements and the layered organization of telecommunication networks.

e Understand the postulates and the fundamental design and functional requirements
for each type of networks.

e  Familiarize with contemporary standards and network technologies and be provided
with a solid background for further elaboration and expertise in the field.

e Familiarize with practical tools about studying, analyzing, evaluating and designing
telecommunication networks and parts of them.

Topics Covered

e Introduction to Telecommunication networks — Overview of networks and
technologies

e Technologies, architectures, types of networks (core networks, access networks,
LAN/WLAN, WAN, PAN, Optical networks, hybrid Fiber-Wireless networks etc.)

e Transmission fundamentals. Fundamentals of and types of switching. Frame relay.
Asynchronous Transfer Mode.

e Transmission medium (telecommunication channel), postulates and limitations.

e Advanced modulation schemes (OFDM, DMT, SC-FDE)

e Principles of data communications and multiplexing (TDD, FDD, TDMA, FDMA,
OFDMA, SC-FDMA)

e  Multiple Access methods — Basic schemes

e Performance and evaluation metrics

e Contemporary standards and technologies on the basis of the aforementioned
postulates (e.g., IEEE 802.11a/g/n, WiMax IEEE 802.16, 3GPP LTE, ADSL-VDSL,
Ethernet, Gigabit Ethernet etc.)

Laboratory Exercises

Laboratory training of students carrying 13 laboratory exercises focused on key items of
theoretical courses. Training focuses on the physical as well as the data link layer oriented
on the following areas:

e Baseband signaling, Line Codes, Advanced Modulation Schemes (M-QAM, DMT,
OFDM), Multiplexing and Multiple Access (TDMA, FDMA, CSMA, OFDMA),
Performance and comparison of techniques

Laboratory exercises are performed using modern software tools such as
MATLAB/SIMULINK, CNET, NS3, OMNET++.




Teaching and learning activities

Teaching methods include:

Teaching using traditional lecture material modern (using video projector and presentations),
interactive teaching with the students, demonstrations, problems solving, problems
assignments.

Use of Library as well as the Internet in order to acquire all the necessary information which
will be used mainly in laboratorial projects as well as autonomous projects/assignments.

Use of specialized software tools (MATLAB/SIMULINK, CNET, NS3, OMNET++.) suite in
order to present various applications of theory in order to provide a comprehended and
visualized framework.

Student’s activities include:

Solving exercises in classroom and in their personal time (groups of exercises) in order to
enhance their efficiency.

Team or Personal Projects, in the theoretical as well as the laboratorial part of the course.
Use of specialized software for analysing, evaluating and simulating topics covered in theory.
Exams, oral and/or written.

Resources

Greek Literature:

1.

w

Stallings, William, Erukowvwvieg YroAoylotwv kot Asdopévwy, 6" EkSoaon, 2008, ISBN
9789608050549

Nounoptong Avdpéag, Eloaywyr otig uyxpoveg Texvoloyieg Emikowvwviwy, 2009.
Beviépng I., Aiktua Eupelag Zwvng, 2n Ekdoon, 2006.

Inuelwoelg Epyootnpiou Twv SLEACKOVTWY OTO AVTLKEIHEVO

English Literature:

1.

Kaveh Pahlavan, Prashant Krishnamurthy, NETWORKING FUNDAMENTALS Wide,
Local and Personal Area Communications, 2009, ISBN 9780470992890.

Jean Walrand and Shyam Parekh, Communication Networks A Concise
Introduction, 2010, ISBN 9781608450947

Vijay K. Garg, Wireless communications and networking, 2007, ISBN 978-0-12-
373580-5

Behrouz Forouzan, Data Communications and Networking.

L. Hanzo, J. Akhtman, L. Wang, M. Jiang., MIMO-OFDM for LTE,WiFi, and WiMAX :
coherent versus non-coherent and cooperative turbo-transceivers, 2011, ISBN
9780470686690




