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Xpnuatodotnon
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MepLlexOpEVA EVOTNTOG

lotopkn avadpoun
HAEKTpOHOAYVNTLKA KUOTOL
Awadoon

Oopufoc

Kepaleg



2KOTIOL EVOTNTOC

* Elcaywyn otnv petadoon onpatoc pecw HM
KUMATWV
e E¢olkelwon e patvopeva tou SLETTOVV TNV

dtadoon twv HM kot eldLlkoTtEpA TWV
POOLOKU LATWV



AlaAeén 3n

Duon kat dStadoon AoV PUATOU CAUOTOC



H wotopia twv AcUppOTWVY
Emikovwviwy

1880

— Hertz — Initial demonstration of practical radio communication
1897

— Marconi— Radio transmission to a tugboat over an 18 mi path
1921

— Detroit Police - Police car radio dispatch (2 MHz frequency band)
1933-1981

— MHz 30-152 -450- 800
1992

— GSM (Groupe Speciale Mobile) operable in Germany D2 system
1996

— The auction money for six broadband PCS licensed bands (120 MHz) almost reaches 20 billion
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Alktuwon ya Ataxuto YItoAoyLouo

Cellular - GSM (Europe+), TDMA & CDMA (US)

— FM: 1.2-9.6 Kbps; Digital: 9.6-14.4 Kbps (ISDN-like umtnpeoiec)
Public Packet Radio — I6lwTLkO

— 19.2 Kbps (raw), 9.6 Kbps (effective)
Wireless LAN - wireless LAN bridge (IEEE 802.11)

— Radio 1 Infrared frequencies: 1.2 Kbps-15 Mbps

Paging Networks — tumikd one-way communication

— low receiving power consumption
Satellites — wide-area coverage (GEOS, MEQS, LEOS)

— LEOS: 2.4 Kbps (uplink), 4.8Kbps (downlink)



1G Cellular Zuotnpata & Yrinpeoieg

1970s | Developments of radio and computer technologies for 800/900
MHz mobile communications

1976 | WARC (World Administrative Radio Conference) allocates
spectrum for cellular radio

1979 | NTT (Nippon Telephone & Telegraph) introduces the first
cellular system 1n Japan

1981 | NMT (Nordic Mobile Telephone) 900 system introduced by
Ericsson Radio System AB and deployed 1in Scandinavia

1984 | AMPS (Advanced Mobile Phone Service) introduced by AT&T

in North America




2G Cellular Zvotnpoata & Yrinpeoiec

1982 CEPT (Conference Europeenne des Post et Telecommunications) established GSM
to define future Pan-European Cellular Radio Standards

1990 Interim Standard IS-54 (USDC) adopted by TIA (Telecommunications Industry
Association)

1990 Interim Standard IS-19B (NAMPS) adopted by TIA

1991 Japanese PDC (Personal Digital Cellular) system standardized by the MPT
(Ministry of Posts and Telecommunications)

1992 Phase I GSM system is operational

1993 Interim Standard IS-95 (CDMA) adopted by TIA

1994 Interim Standard IS-136 adopted by TIA

1995 PCS Licenses issued in North America

1996 Phase IT GSM operational

1997 North American PCS deploys GSM, IS-54, IS-95

1999 IS-54: North America

IS-95: North America, Hong Kong, Israel, Japan, China, etc
GSM: 110 countries
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3G Cellular Zvotnpoata & Yrinpeoiec

e |IMT-2000 (International Mobile Telecommunications-2000)
— ExmAnpwon tng tb€ac tou anywhere, anytime communication

e XapoaKtnpLotka-kKAeLSLA tou IMT-2000 reptAapfavouv
— YynAo BaBuo kowvng oxedlaong ava tov KOGUO

— JupBatotnta Twv uTtnpPecLwy peEca oto IMT-2000 kol pe eKelVEC
TwV otaBepwv SIKTUWV

— YynAn mowotnta
— MIKpQ TEPUOATLKA YLOL XPAON AVA TOV KOO0
— Ikavotnta neplaywyng (roaming) oe 6Ao tov KOGLLO

— IkavoTNTA YLO TIOAULECLKEC EPAPUOYEC, KOl LEYAAO €VUPOC KoLl
TEPUATIKWV
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3G Cellular Zvotnpoata & Yrinpeoiec

* InMOVTLKN cuviotwoo tou IMT-2000 eivol n
LkovoTnTa va apexeL uPpnAo puBuo
dedopevwy

— 2 Mbps yla otaBepa meptBailovra;
— 384 Kbps yla indoor/outdoor kot otouc reoug;
— 144 kbps yla avtokivnta.

* Epyaoia Standardization:

— Mpodlaypadec ocuvtaxOnkav to 1999
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Cellular Zuotnpata & Yrinpeoiec

TEXVOAOYIEC

1980 1990 2000 2010
| | | | >
16 26 36 4c
*Avahoyikd | +Wneiakd | *YmoaTipiEn i +Aev egmialel atnv augnan Tou
| | UTMPECIWV UynAol | puBpol petddoong ouTe otV
*FDMA | *TDMA, CDMA i puBpOL peTGBooNg | QVEUPECT) VEOU QACHATOC
Eﬁ;ﬁ}:{:rAMPS,E Y. GSM, PCS .Néaglunnpmieg e Aev £0TIGZEI TV EVOTTOINGN
. CouwnAn Qes - . .
5 5 . OUTE OTNV QVTIKATATTATN TWV
> BG Mikpeg kai UTTApXOUTWYV TEXVOAOYIWY
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| TakéTou | i OAoKAnpwvel «dlapavwe>
| i X UMTS, CMDA inie ytrdipyoudeC Kai TIC VEE
| . GPRS | 2000 i PXOUTES S VeES
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Acvuppartec untnpeoieg & throughput

Average rate per user Max. burst rate

; h 4 Y
High-data-rate overlay | |
UMTS [ ]
3G1X | ]
GPRS [ |
2G
Speed (kb/s) |9.6 144 28 64 144 384 2000
Transaction processing |@@ ® e @ ® e @
Messaging/text apps |@ ® @ @ ® o »
Voice/SMS | @ ® @ @ @ @ @
Location services | @ @ @ @ @ @
Still image transfers | @ &) &) @ @ @ @
Internet/VPN access |@ ) @) @ @ @ @
Database access | @ @ O @ @ @ @
Enhanced Web surfing | @ ® o ) ®e e @
Low-quality video | @ ® o () ® @ @
_Hifi audio |@ @ o & @ @ @
Large file transfer | @ ® @ < @® @ @
Moderate video |@ @ @ &) o @ @
Interactive entertginnjent @ ® @ @ o o @
High-quality video (@ ® e @ ® O @
Performance:

@ Poor © Adequate @ Good



Kumtikonta

Xwpntikotnta petadoone
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2OVOPOUNTES

Auvénon twv cuvépountwyv

A

3G ZovopoLnTeg

2G Pnooxoli Hovo ZuvopounTec

1G “Avoioyikoi” [tovo Zuvopg

LA

‘Etocg
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KaAuyn vewypadilkwv mePLOYWV
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KOopata



ELGOYWYLKEC EVVOLEG

* OAa ooa BAEOUPE KOl aAKOUE KoL TTOAAQL Qo
gKELVOL IOV aloBavopaote yivovtal avilAnmta
ne tn Ponbelo KU UATWY TTOU PTAVOUV OE ELLAC

* Mapadeiypata:

'Hxog

Opato Qwg
Padlodwvo, tnAedpaon
Kwntn tnAepwvia

Yelopol
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NMwc mapayovtat ta KUpoTa;

* H KupaTIKNA Klvnon ouvOEETOL AUECO UE TNV
TOAQVTWON KATIOLOU CWHOTOC, cwuatidlou N
KATolou PpuoLKoUL peyEBouc

e EmtutA€ov yla va topaxOet KOpa Bo mpemeL to
oWHATLOLO IOV TAAVTWVETAL VOl
aAAnAeritdpouv pe aAAo YELTOVIKA TOU

* Mecow avutnc tnc aAAnAenidpaonc to Kupa
LETAPEPEL EVEPYELA KOl 0PN KABWC
Stadidetal
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Tt elvall OpWC KUMQ;

e KOpo ovopadletal n Stadoon pLoc dtatapoxnc
OTO XWPO KaL N €EEALEN TNC OTO XPOVO
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Katnyopiec Kupatwv

* Ta KUpOTO SLAKPLVOVTOL OE LNYOVLKA KOl
NAEKTpOAYVNTLKA

* Ta pnyavika kopata xpelaloviol KAmoLo PECO
vyl va StadoBouv

* Ta NAEKTPOMOYVNTLKO KULLOTO LTTOPOUV Val
StadidovTtal Kal Xwpic TNV mapouoior KAToLou
LECOU
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Napadeiypota

* O NYoc elval LNXAVLKO KUpA Kol XPELATETAL KATTIOLO
HEoo yla va dtadoBeil. Auto to poAo tov emtteAel
ouvnOwc o aEpac.

— Av adalpEcoupe Tov aEpa arno Kamolo dwuatio dev Ba
LLTTOPOU LLE VAL ALKOUOOUUE TLMOTE

* To pwc elval nAekTpopayvnTlko KUpa kot Stadidetol
QKON KOlL OTO KEVO.

— Apa oto SwATLO 0To oTolo adalpecape Tov agpa dev
Ba akovpue, Ba pmopou e OUWCE va BAEMOUVLIE....
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Mnxovika Kopato

* Mnyowviko KUpa ovopadletol n dtadoon pLag
dlotopaxnc o eva LECO (M.X. AEPLO, LYPO,
oxowi, ehatnptlo KtA.)
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Attia dSnuioupyiog KUMOTOG

e [l va dnuoupynBet eva kOUpa Ba PETEL VAL
UTTAPEEL pLOL aLpX LKA SLaTapoXn O€ KaroLa
NEPLOXN TOU LECOU

* EmtumtAeov Ba mpemel Ta cwpatidla mou
Slatapaocoovtatl va aAAnAemtidpouv pe ta
VELTOVLKA TOUC

* M€ Tov TPOTIO AUTO METADEPETOAL N EVEPYELDL
N Statapaxnc Kot o€ AAAEC TIEPLOXEC TOU
LECOU
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To KU TL HETADEPEL;

* Ta KUpOTO LETADEPOUV EVEPYELA

* Ta kUpota 8ev petadepouv pala
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ELON {NXOVIKWV KUUATWV

* Ta pnyavika kopata ywpilovratl og SUO
LLEYAAEC KOTNYOPLEC:

— EYKApoL

— dLanKn
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Evkapowa Kupato

* Eykapola Kopato ovopaloviol EKElva
TOL KU paTta Twv omolwv n 6tevBuvon dtadoonc
TwV elval kabetn otn dtevBuvon
NG TaAAviwonc Kol oxnuoti{oviol «OpoLy Ko
«KOLAAOECH

Ta eykapola KUpoTa
Sdtadidovtal ota oteped
cWHATO KoL OTNV
ETILPAVELD TWV VYPWV
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Alropnkn Kupato

Al pAKN KUpota ovopadovtol
TOL KULOTO EKELVOL TwV omolwv n dtevBuvon
SLadoonC Twv cupurnitel pe tnv dtevBuvon

TNC TAAvIwonc Kat oxnuatifovtal
«TTUKVWLOTOLY KOl € 0P OLLW LLOLTOLY

1 prixog
. A Ta Stapnkn KupaTa
| ‘ (1 | ‘ | ‘ {1 | | [{H {
l . ' I L | dladidovral Kal ota
RRIR HRR I ERERI OTEPEQ KOL OTQ LYpA
= — Ko oTa agpla
Nikvwpa Apaiwpa
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Napadeiypota

* Eykdpola eival
— NAEKTPOLLAYVNTLKA KU LOTAL

— KUpOTa TTou SNULOUPYOU LLE KOUVWVTAC TTOVW
KATW TNV AKPN oo eval opl{OVTLO TEVTIWUEVO
oxowl

e AlOUNKN KUpOTO HETAEL AAAWV €lval
TOL NXNTIKA KUpoTo
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HAgkTpOopAyvVNTIKA KUpOTA



H rtto aAn popdn - Owg

Eocelg Tt Ba Aeyate OTL elval To Pwg;

Mwc to avtllapBaveots;

Mriopelte va avadEPETE PEPLKEC TTNYEC PWTOC

To WC EXEL KUMOTLKA XOPAKTNPLOTLKA 1 OTIWC
ouvnOiletal va Aepe eivatl NAEKTPOUOYVNTLKO
kOpa (nAektpopayvntikn aktivoBoAia)
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HAgkTpopayvnTiki akTivoBoAia

e H HM aktwofoAila amoteAet tn popdn
EVEPYELAC TIOU EKTIEUTIETAL ATTO TA SLddopa
QVTIKELMEVA, LOPLA ] ATOMA KOl N oTtola
netadepetal pe TNV popdn HM kupatwv

e Emopevwc oha ta €idn tn¢
NAEKTPOUAYVNTLKAC aKTLVOBOoALOC
«ToELOEVOUVY» OTO YWPO HE TN HopdN KUUATWV

e To opato pwc eivat HM aktivoBolia
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HAgKkTpOMOYVNTIKO KU

* Me anAa Aoyia, eva HM kOpa amoteAeL tov
TPOTIO LE TOV OTIOLO METADEPETAL EVEPYELA
Qo £va onNUELO o€ Eva AAAO YwpLc TN
LecoAanon KAMoLou LLEGOU

* Ta HM kupota Kol apa Kot To Gwe UIopouV
va «ToElOEVOUV» OTO KEVO (2€ avtiBeon pe

KUpOTA OTIWCE TOL NXNTLKA, TS BaAaooag,
LLNXOLVLKAL KTA.)
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HAektpopayvntiko KOpo
Mnkoc¢ KUpatog = A

2uXvVoTNTA =V
Toaxvtnta tou dwtoc = ¢ = 300.000 km/s
Entavalappfavetal kaBe A peTpa 0To XWPO

Entavalappavetal v dopec kabBe SeuteEPOAETTO

TaLlOeVEL HE TNV TOXVTNTA TOU PWTOC C

ATtouteiton Xpovog pog meptodou T yla o TAnen
TOAQVTWON

Wavelength
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HM aktivof3oAia

Propagation of an Electromagnetic Wave

Sparkrgor
Oscillating
Molecular

Dipole Figure 1
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HAektpopayvntiko Qaocpa

* Ta HM kUpata dnpioupyouvtal oo TLC
KLV OELC TWV NAEKTPLKWV POPTLWV

* OL€evvolec dwcg, HM kupa, HM aktwvofoAia
BewpouvTtol TUTOONUEC

* HAektpopayvntiko Qaopa: To EUPOC OAWV TWV
riiBavwyv cuyxvotntwyv HM aktwvoBoAtlac.
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HAektpopayvntiko Qaocpa
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Opato dwc (N pamwc HM kupa)

* To opato PwC amoTeAEL Evo TTOAU ULKPO KOUUATL
Tou HAsktpopayvntikol QAaopatoc

* To AELLE OPATO KOl ELVOLL CNUOVTLKO VLA EMOC OF
OXEON UE Ta uTIoAoLta LEpN Tou HM dpaopatog
VLOTL TOL PATLOL MaC elval «oxedlaopevay va
BAEMoOUV 0€ auTA T LNKN KUMOTOC

* H meployn tou paAcHATOC TTOU OVTLOTOLXEL OTO
opato pwc Kupatvetol amd 700nm — 400nm
(1nm=10°m)
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Opato dwc (N pamwc HM kupa)

Wavelength in meters

10712 10710 1084x10777x 107 1072 1072 1 102 10*

Gamma X rays Ultraviolet = Infrared Microwaves Radio waves
. e

rays 3
FM Shortwave AM

4% 1077 5% 1077 6 x 1n=7 7w 1n=7

Whita
Iight

Xray Garnma ray

Uitravialet

Rado Infrared

| |
43x 10" 7.5x10™ Fraquency (Mz)
1} |
Wawvelength {nm) 00

10 en = 3 et




Opato dwc (N pamwc HM kupa)

* To AeUKO PwWC lval TO ATIOTEAECHUA TNC
ouvBeonc OAWV TWV XpwWHATWV. Eva cwpa
daivetol AsUKO 0Tav aVaKAQ OAEC TLC
OUXVOTNTEC TOU 0patol pwTOC

* Eva cwpo palveTol pHavpo otov arnoppodacl
OAEC TLC CUXVOTNTEC TOU 0paTol PWTOC
* Eva owpa eivat dtagavo otav To dwc To

SLOTTEPVAEL XWPLC VAL AVOLKAOLOTEL N vaL
arnoppodnbOel amo avto
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Padlokupata

* Ta padlokupaTa £XOUV TA TILO MEYAAA UAKN
kOpatoc. (50cm-1km)

* Ta padlokvupata 6gv aélomolouvtal LOVO yLa
VO OLKOUE LOUOLKN ato ta padlopwvao Lo,

* Ta padlokupata YpNOLLLOTIOLOUVTOL KOl YL
TNV HETAPOPA TOU TNAEOTITIKOU OMUOTOC KoLl
VLQ TLG avdechM TNC KLvNTNC TNAEdwvioC

Radio TV Radio
M
1

I 1 1 1 1
2k 200m 20m 2m 20cm

Radie Wave Region of the Electromagnetic Spectrum



Napoaywyn HM kupatwv

e Emtayvvopeva ¢optia ekmepnovv HM
EVEPVELA

e EQv elval mePLOOLKA TTAPAYOVTOL XPOVLIKA
uetofaAopeva edia
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Napaywyn HM kupatwv

e KaBetn dtadoon NAEKTPLKWV KOl LLAYVNTIKWV
nedlwv

L
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MoAwon HM aktwvooAioc

Kepaio moumoc E
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Aéktnc HM aktwvofoAioc

* Kepaieg 0EKTEC GLVTOVILOVTOL GTO UNKOG
KOUOTOG KOl GTNV TOAMGCT] TOL KUUATOG

* HAexktpOvia 6TOoVv 0EKTN O1EYEIPOVTOL OTTO TNV

LLETOOLOOLLEVT] EVEPYELNL
E
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Kwdkomnoinon mAnpodopiag peow
HM Kupdtwv
e AlopopPpwon MAATOUC
— Amplitude Modulation (AM)
e AlopopPpwon cuxvoTNTOC

— Frequency Modulation (FM)
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Napadeiypata kwdikonoinong - AM
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Napadeiypota Kwdikonoinonc - FM

carrier ———
signal ——
I ||| :
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ddoupa ocuxvotNTwv

ISM band
. O - O 902 - 928 Mhz
& ’bb\ > ) 2.4 - 2
& $& o ) .4 .4835 Ghz
D T S QQNY _
N ) ¢S K@ 5.725 - 5.785 Ghz
LF MEF HF VHF UHE SHF EHF
] | l I | T | r
30kHz 300kHz  3MHz 30MHz 300MHz 3GHz 30GHz  300GHz
1o.i%m 1km 100m 10m 1m 10cm 1Cm 100m
e m
...................... X
infraredvisibleyy ___.8amma fays
! | >
1 kHz 1 1 1 1 1
MHz GHz THz PHz EHz
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EAcsUOepo paopa cuxvotTATWvY

A 33cm 12cm 5cm
2o Mhz 83.5 Mhz 125 Mhz
| | |
902 Mhz 2.4 Ghz 5.725 Ghz
928 Mhz 2.4835 Ghz 5.850 Ghz
cordless phones 802.11b 802.11a
baby monitors Bluetooth

Wavelan Microwave oven
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Meprlexopeva Epyaotnpiov

Dlocodia tnc jQuery

Yuvtaén tou jQuery selector

Mua 1tlo Kovtivh patia otn ouvtaén selector
Meploootepa apadeiypata amno selectors

AwaBadlovtac kot aAAalovtac LOLOTNTEC
(attributes)

Xelplopoc DOM (DOM manipulation)
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TéAo¢ Evotntoc

S

Evpwmaikn Evwon
Evpuwnaié Komwvxd Tapeio

Me ™ ouyxpnpatodétnon e ENadag kai e Eupwmaikng Evwone



