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Xpnuoatodotnon

e To mopoOVv eKMALOEVTIKO UALKO £XEL avarmtuxBel ota mAaiola
ToU ekmaldeuTikoU €pyou Tou didbaokovta.

* To £pyo «Avoikta Akadnuaika Madnpata oto MoveniotALo

Awyaiiou» €xeL xpnuatodotnoetl povo tn avadlapopdpwon tou
EKTIOULOEUTIKOU UALKOU.

* To €pyo uAoroleital oto nmAaiolo Tou Emyelpnotakou
Mpoypappatoc «Ekmaidbevon kat Ao Biov MaBnon» kal
ouvyxpnuatodoteital amnod tnv Evpwrnaikn Evwon (Evpwrmaiko
Kowwviko Tapeio) kot amo eBvikoug mopouc.

EMNIXEIPHLIAKO TPOIPAMMA
EKIMAIAEYZH KAI AIA BIOY MAGHZH j Ez "A

E m npoypappa yw v avanwén

YNOYPFEIO MAIAEIAT & BPHEKEYMATON, MOAITIEMOY & ABAHTIEMOY
EvpwnaikiiEvwon E!AIKH YMHPEZIA AIAXEIPIZHE

E k6 K S Tauei
RRTOIRRRG TR Me tn ouyxpnupatrodotnon tng EAAadag kat tn¢ Evpwmnaikng ‘Evwong



OLVOLKTO aKadnuaika padnupota

 Ta «Avolktd Mabnuata» avolyouv to MNAVETLOTHLO OTNV KOWwVvid

* To Akadnuaiko Atadiktuo - GUnet

— umtootnplleL TNV KEVTIPLKN — opLlovTia tpatn
TOoU €pyou «Avolktd Akadnuaika MaBnipato»

— TIOPEXEL HLOL OELPA ATIO UTIOOTNPLKTLKEC
UTtNPECLEC KOl UTTOSOUEC OTLC KAOETEC
LOPUHATLKEC TIPAEELC.

QAVOIKTA
open



Open eClass 3

- 2012-2015, npoetolpaocia, oxedlaopoc, avamntuén Tou Tpitou
KUKAoU (3.x) tnc mAatdopuoac Open eClass.

EMEKTAOLHOTNTA , .
6[&7\8LTOUpL¢LK2Tn';?a kaBetomolnpueEveg AVOELG
O\a o€ éva edappoyn i
, , PndLakd amobetripla epapuUOYEG YL
OUMHETOX LKA spyq}\sta HOPNTEC GUOKEUEC
collaboration & social i0S, Android, kATt
<
ouyxpovn diemadn EKTIALOEUTIKO
XPRotn TIEPLEXOUEVO
vpnyopn, GAkn, mpooBactun templates & standards
J
[ Open \
ekmadeutikn Stadikaoia eClass 3 oUYXPOVO LOVTEAO
oevapLa, sﬁqtouikeuon, 'UTEOG‘L'F']pLE,I’], aVATTUENC
Suoxeiplon, agloAoynon QVOLKTO, KOTAVEUNUEVO
\ J




MepLlexOpEVA EVOTNTOG

ALoSLKOLOTIKOL
BifAloypadia
Oplopoc ediou
Kwvntikotnta
Texvoloyia

Meplypappo



2KOTtOL EVOTNTOC

MNapovoiaon SLAdIKAOTIKWY HaBruotog
Elcaywyn otov KlvnTto Kot SLAXUTO UTTOAOYLOLLO
Eloaywyn OTLC KWVNTEC TEXVOAOYLEC
[Mopouciaon Twv cUYXPOVWV TACEWV

[MpokANOCELC, EPOAPUOYEC KOl TIEPLOPLOMOL TOU

Sdlaxvutou uroAoylopou

* JUOKEUEG Kol OLKTUwon SLaXuTtou UTTOAOYLOHOU

Mapovoiaon epyaotnpiwv JQUERY & ANDROID



AlaAeén 1n

Elcaywyn



ALod KOO TLKAL

* 4o €t0¢—Z" E€apnvo
* Qewpla

— Tpitn 09.00- 10.00

— Epyaotriplo AvBpwrnoyswypadiog (ktiplo Nrewypadioc)
* Epyaotnplo

— Tpitn 10.00-12.00

— Epyaotriplo AvBpwrnoyswypadiog (ktiplo Newypadiog)



BiAloypadia

 EUb0O0C

Juotiuata Kivntwv Enkowvwviwy, Kavatoag ABavaolog, Kwvotavtivou
Oi\tog, Navtog Mewpylog, Ekdooelc Manaocwtnpiou, 2008

Avarmnrtuén Edpapupoywv pe to Android 2nEkboon, Laura Thomson, Shane
Conder, Ekb6oelc Nkwoupda, 2011

— Android Mpoypappatiopog 2n Ekdoon, Abbey Deitel, Harvey M. Deitel, Paul J.

Deitel, Ekdooelc Nkiovpda, 2014

* [lpotewvopeva

Epmopkec cuvaAlayEC HECw GOPNTWV CUCKEUWV KoL LOUPOTA CUCTAMATA
urtoAoylotwy, Elliott Geoffrey, Phillips Nigel, Ekbooelc Nkiovpdag, 2005

Kivnto kot acUuppato enxelpelv, NnayAng ., Ekdooelg 216€pnc, 2004

AlKTu O KIVNTWV & TIPOCWTILKWVY ETILKOWVWVLIWY, @goAoyou M., Ekbooelg T{LOAa
2007

H avoAokAnpwtn enavaoctaon, Aeptoulog, M., Ekdooelg AtBavn, 2001

U
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Epyaotriplo

* jQueryMobile / jQTouch

e Android SDK
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Erukowwvio

* Evepyn mapouacia otic SLaAEEELC Kol T
gpyoaotnpLa

* HAektpovika LEcw eclass

* Qpec ypadeiov
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AfloAoynon

MPOQLPETIKEC EPYAOLEC

— Katomwv ouvevvonong

— ATOMLKEC I OMAOLKEC

— Eite mpooBetika ite amaAAAKTIKA

— Oplotikomnoinon HEXPL Ta XpLoTouyevva

— YnoxpewTIlKA tapovoiaon
YTTOXPEWTLKEG EPYAOLEC

— AOKNOELC epyaoTnpiwv

MpoBeopuia kat yla T Svo ~2 Bdopadecg mpLv TNV Evapén tng
€EETAOTIKNC

[PAMTEC EEETAOELC
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MAdvo dtaAeéeswv

1. Eloaywyn

2. ®uon kot dtadoon ACUPUATOU CNUOTOC
3. Kupehwta diktua Kivntng tnAspwviog
4. Acvppuata Slktua

5. AlaXUTOC UTTOAOYLOMOC KOl UTTNPECLEC E
eTlyvwon mAoociou
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MAdvo dtaAeéeswv

6. RFID, NFC, QR-codes
e 7-13
— Texvoloyliec evtomiopol B€onc
— 2XeOLOLOOC OTOV KLVNTO LOTO
— Texvoloylec emauvénNUEVNC TIPOYLOTIKOTNTOLC
— Kwnta kot dtayuta mayviola

— Edappuoyec Android

15



2XETIKA journals & magazines

|EEE Pervasive Computing

IEEE Wireless Communications

ACM Mobile Computing & Communications Review
|IEEE Transactions on Mobile Computing

ACM Transactions On Sensor Networks

IEEE Transactions on Parallel and Distributed Systems
IEEE Transactions on Wireless Communications

ACM Mobile Networks & Applications

Ad Hoc Networks (Elsevier)

Pervasive & Mobile Computing (Elsevier)
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2XETLKAL CUVESpLAL

IEEE/ACM Conf. on Mobile Computing and Networking (MobiCom)

|IEEE/ACM Symposium on Mobile Ad Hoc Networking and Computing
(MobiHoc)

ACM Conf. On Mobile Systems, Applications And Services (MobiSys)
ACM Workshop on Principles Of Mobile Computing (POMC)

ACM Workshop on Wireless Sensor Networks and Applications (WSNA)
ACM Conf. on Embedded Networked Sensor Systems (SENSYS)

IEEE Conf. on Mobile Ad-hoc and Sensor Systems (MASS)

IEEE Conf. On Mobile and Ubiquitous Systems: Networking and Services
(MOBIQUITOUS)

IEEE Conf. on Pervasive Computing and Communications (PerCom)
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2TOXOG

* [IpooPaon otnv mMAnpodopla
— Anywhere
— Anytime
— Anyway
e ZnTtApata-KAsLdLa
— AcUppathn EnKOVWVLA
— Kwntikotnta

— Qopntotnta

18



2IXETIKEC EPEUVNTLKEC TLEPLOXEC
(Computing)
Mobile
Nomadic
Wireless
Invisible

Ubiquitous / Pervasive
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NeEelc-KAELOLAL: NOMAOLKOG
UTTOAOYLOMOC

* Nomadic computing
— AvadEpETal O€ TIEPLOPLOUEVN KLVNTLKOTNTO

— Metakivnon -ouvnBwc- 0To ECWTEPLKO KTNPLWV UE
Toxutnta kivnong melou

— Mortifa Kivnong HE LETEYKATAOTAON XPNOTWV Kol
aAAayr) EOCWTEPLKWYV CUVOECEWV

— [1.X., XpNOTEC HE GOPNTO UTIOAOYLOTN ME ACUPLATN
nPOcPacn evtaooovTal 0TO VOLLAOLKO UTTOAOYLOUO
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Ne€erc-kAewdLa: Kivntoc ka dtayutoc
UTTOAOYLOMOC

e Kwvntoc untoAoylopoc (Mobile computing)

— Anoutel aocvupuatn 6u<tuou<r] urtodoun yLa v unoornpuﬁn
e&wtepLan KLVNTLKOTNTOC Lo TN ueromourtn (handoff) aro Eva
Slktuo o€ eva aAAo (kivnon pe taxutnta re{ov ) AUTOKLWVATOU)

— M.x. xpNnotng emBLBaouevoq o€ auromvr]to TIOU XPNOLUOTIOLEL
laptop / smartphone / Kwwnt cuokeun (r.x. GSIVI/3G
TNAEPWVO), EVTIACOETAL OTO TTAOLOLO TOU KLvNTOU UTIOAOYLOUOU

e Aldyutoc untoloylopoc (Pervasive rp Ubiquitous computing)

— Avadepetal otnv npocPaon os diktva H/Y onmotednmorte,
omoudNTOoTE, Ao omoLovONToTE

— XWALadeC aoUPUOATEC CUOKEUEC TIOU ETILKOWVWVOUV UETOED TOUG
yla tn Stadoavn mapoxn UTTNPECLWY OE KLvNToUG XPNOTEC
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E¢EEALEN TOU AlayuTtou YITOAOYLGUOU

* Desktop YmoAoylotec (PC)
* Katavepnuevol YrioAoyiotec (Distributed)

— Ta diktva €dwoav wbnon ota PC wote va
ETUTUYOUV KOTOVELNUEVO UTTOAOYLOLLO

* Kwntot YrmoAoylotec (Mobile)

— Evorntoinon kuperoedouc (cellular) texvoloyiac
kKot Web

— Aloxwpll{ouv TN CUOKEUN ATIO TNV KAPTA
Subscriber Identity Module (SIM)
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O AwaxutocC YITOAOYLOMOC OOLLTEL

YUOKEVEC
AlKTUWON
Middleware

Edoapuoyeg
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OpLoMAC KvNTAC TEXVOAOoyiog /
KLVNTOU UTTOAOYLOHOU

e O 0poc «KlvnTtoC uTtoAoyLopoc» (mobile computing)
avadpepetal otnv aAAnAenidpoon avBpwrmou-
uTtoAOyLOoTH oTnV omotia €vac H/Y avapgvetol va
netodepbel kata tn SLAPKELO TNC XPNONC TOU.

e Meplthappavet:

— Kwvntn enkowvwvio: SIKTUAKEC UTTOOOMEC KAl TIPWTOKOAAQL
ETILKOWVWVLOC

— Kwvnto uAko (hardware): KlvnTEC CUOKEVEC N €apTrpata
OUOKEVWV

— Kwvnto AOYLOMLKO: XOPOKTNPLOTIKA KOL TLC OTTOULT OELC TWV
KLVNTWV €apUoywv

24
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OpPLOUOC KIVNTNAC TEXVOAOYLOC
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OpPLOUOC KIVNTNAC TEXVOAOYLOC

28



2UYXPOVEC TOLOELC

Global Mobile vs. Desktop Internet User Projection, 2007 - 2015E
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Morgan Stanley

Mnyn:http://www.morganstanley.com/institutional/techresearch/mobil
e_internet report122009.html
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Tayxutepot puBpoi avantuénc

Mobile Internet Ramping Faster than Desktop Internet Did —
Apple Leading Charge

iPhone + iTouch vs. NTT docomo i-mode vs. AOL vs. Netscape Users
First 20 Quarters Since Launch

Desktop Internet
Netscape'
Launched 12/84

Mobile Internet
NTT docomo i-mode
Launched 6/99
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Desktop Internet
AOL*
v 2.0 Launched 9/94

Q9 Q11 Q13 Q15 Q17 Q1e

Quarters Since Launch
iPhone + iTouch —s—NTT docomo i-mode —s—AOL —s—Netscape

Nofe re data not available before Netscape us

Morg a n Stan ley . gve shipped in firsf 10 guarh
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2UYXPOVEC TACELC

Local Restaurant/Dining Establishments Most
Researched on Mobile Devices, Followed By
Entertainment and Retail/Grocery Businesses

Local Business Categories Searched for in the Past Month

Restaurant or Dining 66%

Entertainment 46%

Retail or Grocery

L)

Travel 21%

Automotive 18%

15%

Health or Beauty
Professional Services - 9%

Contractors . 5%

None of the above 16%

Mnyn: http://searchengineland.com/att-43-percent-of-

local-mobile-searchers-walk-through-the-door-74198
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2UYXPOVEC TACELC

43% Of Local Mobile Searchers Walk Through
the Door

Completed Local Search
(100%)

Visited a Local
Business

Made a
Purchase

Mnyn: http://searchengineland.com/att-43-percent-of-local-mobile-
searchers-walk-through-the-door-74198 32
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2UYXPOVEC TACELC

Chart 6. 91% of iPad owners have downloaded an app, many of them have
already purchased apps

iPad Download Behavior Top Paid App Downloads - Apple iPad
AlliPad Cwners iPad Paid App Downloaders
Did not download an a
: ity PP 4 Games 62%
Books 54%
Music 50%

Shopping

Mews B Headlines

Downloaded
an app

9N Location & Direction

Celebrity & Entertainment Mews

Movie Schedules, Buying Tickets
Magazines

Banking

Financial Updates

Social Metworking

Productivity

Sports Information

Travel Planning

N

Souree: The Miglten Compary

Mnyn:
http://blog.nielsen.com/nielsenwire/wpcontent/uploads/2010/10/Niels

en-Connected-Devices-Summary-Oct-2010.pdf 33
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2UYXPOVEC TACELC

200MM mobile active users vs. Mobile = 50% of total active users,
50M in 9/09 vs. 25% Y/Y
2x more active than desktop-only users Mobile = 40% of all tweets

Spatitys

Introduction of mobile product drove 2x conversion
ratio from free to paying subscribers
Mobile users = 25-30% total users in mature markets

» - >
@ sHazam M
100MM mobile users vs.
50MM YY Adding 3MM users per month

50% of all users subscribe on mobile

Mnyn: http://www.slideshare.net/kleinerperkins/kpcb-top-10-mobile-
trends-feb-2011
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Kwntikotnta

[ewypadLkn

— ALoLPOPETLIKOC TOTIOC
ALKTUOKN

— ALoLPOPETIKO HECO SIKTUWONG
Edapuoyn

— AlodpopeTikec edpapuoyvec/dlemadec
2UOKEUN

— AL0POPETIKEC CUOKEVEC eloodou/e€odou

35



ATTOLTAOELC KLVNTLKOTNTOLC

* YAwoO
— EAadpUtepo
— AfLomioto
— Mn evepyoBopo
e AlKTUO
— MpwTtokoAAo
— Eupog lwvng
— Zuvbeowuotnta
— KaBuotepnon
— PuBpol opapatwyv

36



ATTOLTAOELC KLVNTLKOTNTOLC

 Tavutormnoinon
— AplBuoc tnAedpwvou
— SIM
— IP
— MAC
* Amobdoon
— Emikowvwviog

— Enetepyaoiag

37



ATTOLTAOELC KLVNTLKOTNTOLC

* Edappoyeg

— Alemadn

— N\eltoupyLkoTnTa
* AvBpwroc¢

— Euxpnortia

— Epyovopia

— MpoocwrikoTnTA

38



ATTOLTAOELC KLVNTLKOTNTOLC

AkpiBela amodoong
— Aev eival mavta epiktn) o vPnAo eninedo

JuVeTEeLla SedopEVWVY

— Aev elval opolopopdn

AvtiAnyn tonoBeoiac/dladavelac

— Aev eival mavta ertBuunti. HOWka Bepata...
Tavtotnta

— JUXVEG pHeTaBoAEg, euTtpooPAnTn aviyvevon
AodaleLa

— JUVAPTNON UE UTTOAOYLOTIKO KOOTOC UAOTIOLNONG

39



H kivnTikotnta dokipalet

YALKO
— CPU
— padka
— 0B0oveg
Evépyela
Xwpntwotnta (Bandwidth)
AVEKTLKOTNTO 0€ opaAApoTa Kol KAOUOTEPNOELS
Daoua cuxvoTATWVY
AvBpwTivoC TTaLpAyovTOoG
Méyebog

40



O umoAoyiotnc to 2000+

TexvoAoyLlKEC tpoodol
— MeploocOTEPN UTIOAOYLOTLKN LOXUC OE ULKPEC OUOKEUEG
— Eminedec, ehadpec 000VEC pe KPR KATAVAAWGCH EVEPYELOG
— NEéa e€eAypéva ovotripata S1acuvoeonC e TO XPotn KATAAANAQ yla LLKPEC SLOOTACELC
— Meploocotepo eVpog Lwvng
—  MoANaTAEC 00U PUATEG TEXVOAOVYLEC
Texvoloyia uroBaBpou

— Device location awareness: ol UTtoAoyLloTEC ipooappolovtal oto eptBaAlov Touc (og uPnAo
gupo¢ Lwvnc npo-poptwvouv oAAa debopgva)

— User location awareness: ot uno)\oytotsq avayvwpilouv tnv Tonobeoia Tou Xprotn Kot
avtidpolv avaioya (EUPECN KOVTLVOTEPOU E0TLATOPLOV)

Ol urtoAoylotég e€eAioocovtal

— Miukpoti, pBnvol, popntol Kal AVIIKATOOTACLUOL
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XopaKtnpeloTika ¢opnTtoTNTOC

Meploplopot Evépyelag
— transmit/receive
— disk spinning / memory
— Display
— CPUs
TexVoAOYLKA LULKPOTEPN TIPOOOO CXETLKA LE QLUTOVOULOL EVEPYELOC
AUOELC
— energy-efficient
*  UAWKO (CPUs, memory)
* AOYLOULKO OUOTAMOTOG
— Emibuwkopeveg (planned) amocuvdEoelg

KatavaAwon Evépyelac vs. Xpyon Nopwv
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XopaKtnpeloTika ¢opnTtoTNTOC

Meploplopol mopwv
— OLKwNTOL UTTOAOYLOTEC lval dTw)OL O TTOPOUG
— MKPO LEYEDOC TIPOYPAUUOTOC
* interpret script languages (Mobile Java)

O UTTOAOYLOTLKOC KOl ETILKOWWVLOKOC pOpTOC eV
MPETEL VA Elval LEYAAOC

MeyeBn cuokevwv

— gLoodou

— g&odovu

ACUMHETPLO OTATLKWYVY KOL TWV KLVNTWV UTTOAOYLOTWV
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XopaKTNPLOTIKA KWVNTLKOTNTOLC

AAN\oyec Beonc
— Awaxeiplon B€ong
* TO KOOTOC YLOl TOV EVTOTILOMO TIPOOTIOETOL OTNV ETILKOLVWVIAL
EtepoyEvela OTIC UTINPECLEG
— [eploplopoi eVpouc Lwvnc Kat petaBAntotnTa
Avvapko replication twv dedopevwy
— Toa dedopéva kot oL uTtnpeciec akoAouBoUV Touc KlvntoUC XPHOTEC

— Emepwtnon twv 6eSopEVWY - amavtAoeLS eEPTWLEVEC Ao T B€on
(location-based responses)

AodaAela kat authentication

H dtapopdwon (configuration) touv cuotipatog dev eivat mAEov
OTOTIKN
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Computing revisited

/\AELTOUPYLKA ZuoTHOTO

JuoTnuoto Apxeiwv

Juotnuota Baocswv Asdopevwy

APXLTEKTOVIKEC ETTLKOLVWVLWV

YALKO Kot ApXLTEKTOVLKN

Real-Time, multimedia, QoS

Aodalela

Amattnoelc epappoywy Kat oxedloon

2xedLaopoc dlemodwyv Kol CUCKEVWV ELoodou e€odou
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MpokAnoelc yia Ataxuto YItoAoylouo

KAwpakwon (Scalability)
Etepoyevela (Heterogeneity)
OMAokAnpwon (Integration)
Adtadavela (Invisibility)

['vwon tou mAatoiov niepifariovtoc (Context
awareness)

Alayeiplon tou mAatoiov meptfaAlovtoc
(Context management)
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Meploplopol Kvntou UOAOYLOMOU

JUOKEVEC
— PTWYEC o€ OpoUC Kol pun “alomiotec”

Akt won
— XopnAou gupouc {wvng Kot SLAKOTITETOL CUXVA
— KLVNTIKOTNTA ETLTELVEL TA TTPOBARMATA AUTA

OL mopamavw mepLopLopotl utovoouv 0TL o mobile host
MPETEL va. £XEL (kamola) Aettoupykotnta (vs kouta
TEPUOTLKA) YLaL VoL AELTOUPYEL AuTOVOUA OTOV ATIOCUVOEETOL

ZntApata
— KatdAAnAo HOVTEAO yLOL CUOTHHOTA KIVNTOU UTTOAOYLOHOU

— Awadavelo KVNTIKOTNTOCG OTLG EPAPOYEC

47



JUOKEVEC yla Atayxuto YIToOAOyLoHO

Elocodou

—Hoveik-FrARKEpeAOWHEe;-000veC adNC...
E¢obou

— 060ovec, nxntikn, dovnon

ACUPUOTEC KIVNTEC CUOKEVEC

— cell phones, taumnAgteg, PDAs, palmtops
EEuTtVEC CUOKEVEC

— Eudun ocvotnuata, diktva atcOntnpwv
Duowkn Ko dtakpitiki aAAnAsenidpoon

48



Laptops

Palmtops

Tablets
PDAs

Cell phones
Pagers

Sensors

2 UOKEUEC

49



Aarneda pe aocOnTNpPEC

50



Watt-hours per kg
— — %]
o =2 on =2
- - - -

-

Evépyela - MnyEg

Watt-hours per liter

Li Poly
Li loh

Dell Latitude
N?Cd iMH ——_
| Apple
0 50 100 150 200 250 300 Powerbooks
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Evépyela - KatavaAwon

10%

31%

8%

Compaq LTE 386/s20

5%

35%

1%

m Display Edge Light
m CPU/Memory

m Hard Disk

o Floppy Disk

m Display

m Keyboard
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Awadopa KatavaAwonc

075 W 1.25W
3.0 W ATS5W

m Custom Chips (5V)
m uProc + PL

m Mono LCD

oColor LCD

m Pen Digitizer

m Up/Down Radios

21W 24 W



LTE smart

® Sareband

S Apgs Processer

@R Ovos

® RAM Active

WALM e

¥l Memdry

@ RF Frpet fnd

LA L

S Suetooth

=Grs

M Aado R

efMAaa T

anNEC
hote sodo
Sorsher ssdi
Larphone pudo

1 Dapley Fouchalreen

0 Secondary Diiplay

DI rgh porwee LED
Carvars

phone

Breakdown of power consumption In a typical LTE
smartphone, urban case, business user

POWER CONSUMPTION CHANGES FOR DIFFERENT FUNCTIONS OVER
THE PAST TWO YEARS
Function 2009 2011 % Change

Display 300 mW 900 mW 300%
Peripherals 400 mW 1500 mW 275%
Processor 800 mW 1620 mW 200%
Audio 300 mW 400 mW 305
RF 1200 mW 1330 mW 11%
TOTAL 3000 mW 5750 mW 02%

[Source: Taming the Smariphone Power Consumplion Viclous Cycle, Microwave Journal, Naov 2012]
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Edapuoyeg

Autokivnta

Kiwvntol xprioteg

‘E€uTtva Kivntd tnAEdwva

“Aopatol” UTTOAOYLOTEC

Wearable umtoAoylotég

‘E€umtva omtitia N ypadeia

AlBouoec ouvedplwv/ouvavinoswyv

Ytohoc Taél / Aotuvoptog / MupooBEOTLKAC
JUVAYEPUOC KOL UTIOOTNPLEN OE KATAOTPOGEC
Noayvidia

Ytpatoc / Aopaiela
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XopaKTNPLOTIKA 0oCUPUATWYV SIKTUWV

 MetaBaAlopevn cuvdeon

e XaunAo evpoc (wvnc Kat xopunAn aélomiotio

* JUYXVEC QMOOCUVOEDELC

* [poPAemopevec N EadVLKEC

* ACUMUETPN ETUKOWVWVLOL

e KoavaAt ekmounnc (broadcast)

e XPNUOTLKO KOOTOC

e XpeWOEeLC ava cuvdeon 1 ava MAKETO/ UV

* H ouvdeon eival acBevic, SLaKOMTOMEVN Kot oKPLBA
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H wotopia twv AcUppOTWVY

Ermikowwviwv

1830

— 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

S
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ddoupa ocuxvotNTwv

ISM band
. O - O 902 - 928 Mhz
& ’bb\ > ) 2.4 - 2
& $a o 2 .4 .4835 Ghz
N T Q QN _
N ) ¢S K@ 5.725 - 5.785 Ghz
LF MF HF VHF UHE SHF EHF
o] | l | | T T I
30kHz 300kHz  3MHz 30MHz 300MHz 3GHz 30GHz  300GHz
1 Okm 1lkm 100m 10m 1m 10cm 1cm 100m
- 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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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 — tumikad one-way communication

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

— LEOS: 2.4 Kbps (uplink), 4.8Kbps (downlink)
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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
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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 |MT-2000 (International Mobile Telecommunications-2000)
— ExmAnpwon tn¢ tb€ag tou anywhere, anytime communication

e XapoaKtnpLotka-kKAeLSLA Tou IMT-2000 reptAapfavouv
— YynAo BaBuo kowng oxediaong ava tov KOGUO;

— JupBatotnta Twv uTtnpPecwy pEca oto IMT-2000 Kol pe eKELVEC
TwV otaBepwv SIKTUWV;

— YynAn mowotnto;
— MIKPQ TEPUOATLKA YLOL XPAON AVA TOV KOOLLO;
— Ikavotnta roaming o€ OAO TOV KOGLO;

— IkavoTNTA YLO TIOAULECLKEC EDOAPUOYEC, KOl LEYAAO EVPOC KoLl
TEPUATLKWV.
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3G Cellular Zvotnpoata & Yrinpeoiec

* InMOVTLKN cuviotwoa tou IMT-2000 eivor n
Lkavotnta va topexel uPnAo puBuo
dedouevwy

— 2 Mbps yla otaBepa rieptBariovta
— 384 Kbps yla indoor/outdoor kat otouc rte(olg

— 144 kbps ywa avtokivnta
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Cellular Zuotnpata & Yrinpeoiec

TEXVOAOYIEC

1980 1990 2000 2010
| | | | >
*Avahoyika | Wneiakd | *YmooTnpiEn { +Aev eomiadel otV avénon Tou
' | UTMPECIWV UYnAod | puBpol petddoong ouTe oTNV
*FDMA | *TDMA, CDMA i puBpOU peTadoong | aveUpPECT) VEOU QACHATOC
Eﬁfﬁmpa'é X GSM. PES ;Tpér?fﬂuglr;gmieg HE *Aev eomialel otnv evotroinon
5 5 ; OUTE TNV AVTIKATACTACTT TWV
> 56 Mikpeg ke UTTAPYOUCWYV TEXVOAOYIWY
! | EAUQPIEC QopNTEG |
i ‘MeTarywyng : OUOKEUEG : ) .
| TakéTou | i OAOKANpwVvel «dlapavwe>
i | Tx. UMTS, CMDA  ine UTTApXOUTEC Kall TIC VEE
i *m.X. GPRS 1 2000 . ¢ PX ¢ s s
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Acvppoatec untnpeoieg & throughput

Average rate per user Max. burst rate

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

@ Poor © Adequate @ Good



2VVOPOUNTES

Av¢non Twv cuvdpountwv

3G Zovopounteg

2G 'Pn@rokol Lovo TuvopounTe.

1G “Avoioykoi” [Lovo Zovopc

‘Etocg

L
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KaAuvuyn vyewypadilkwv mepLOYwWV
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MAavo epyactnpiwv JQUERY

. Eloaywyn JQUERY
. Eloaywyn JQUERY MOBILE

. JQUERY MOBILE: Mrniapec tAonynong,
Accordions, Qopuec, Zupfavta

. JQUERY MOBILE: Mta oAokAnpwpevn
epappuoyn emntloync eotlatopiov
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MAavo gpyactnpiwv ANDROID

SDK/ECLIPSE: Anptoupyioa ANDROID PROJECT, GRAPHICAL LAYOUT TOOL,
WIDGETS, WIDGET PROPERTIES

STRUCTURE &LIFECYCLE. ANDROID ACTIVITIES

Awaxeiplon mopwv (RESOURCES) twv edappoywv, Baolkeg tOLOTNTEC TwV
WIDGETS

Awaxeiplon dedopévwy otig epappoyec (SD CARD, SHARED
PREFERENCES). Anuwoupyia kot dtaxeipion ALOTOV (LISTVIEWS). BACK
PRESS BUTTON OVERRIDE

Anpovpyla Atotwv, Epdavion Google Map, Anuloupyia kat dtaxeiplon
Markers, EAeyxoc ouvbeoewv, Epdavion napadbupwv dtaloyou

Awaxeiplon xpovou oe rteptBailov ( (COUNTDOWN TIMER, SYSTEM
TIME, TIMERTASKS). Anpoupyia evocg ratxvidloU ovtavokKAQOTIKWV.
Napouoiaon tng dtadikaoiac dnuooisvong pag edpappoyne oto Google
Play.
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2uvoyn SLaAeénc

ALaOLKOOTIKA
BifAloypadia
Oplopoc ediou

— Kwntikotnta

— Texvoloyia
Meplypappo
Epyaotnplako okEAOC
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TéAocg Evotntac

ENIXEIPHIIAKO MPOTPAMMA
EKMAIAEYSH KAl AIA BIOY MABHEH = EXNA
- ) OF = T

YIOYPFEIO NAIAEIAY & BPHEKEYMATAN, TIOAITIEMOY & ABAHTIEMOY
EvpwnaikqBvwon E!AIKH YMHPEZIA AIAXEIPITHE
Eupwnaiké Kowwviké Tapgio

Me ™ ouyxpnuatodétnon e EMGSag kar e Evpwmaiirc Evwone



